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2. DESCRIPTION OF THE EXISTING ENVIRONMENT

2.1 POPULATION DENSITY

The nearest town is Newberry, South Carolina, (population

9,200), 16 miles to the westand the nearest large urban

area is Columbia (population 113,500) 28 miles to the

southeast. Approximately 681,000 people live within 50 air

miles of the Parr project, and about 2,520,000 within 100

air miles. Fairfield County, in which the major portion of

the new construction is proposed, had a 1970 population of

19,999 and an average density of 29 people per square mile.

Newberry County's population for the same year was 29,273

with an average density of 46 people per square mile.

Table 2-1 shows the population of communities within

a 30-mile radius of the site.

2.2 GEOLOGY AND PHYSICAL FEATURES

The Parr site lies within the southern part of the

Piedmont physiographic province, a band of rolling topography

of generally low relief lying south and east of the higher

Appalachian Mountains and extending from central Mississippi

to the west bank of the Hudson River in southern New York.

The Piedmont of South Carolina is bounded on the north-

west by the Blue Ridge Mountains and on the southeast by the

Fall Line and the Atlantic Coastal Plain. The land surface

slopes from the crest of the Blue Ridge southeastward to the

Atlantic Ocean, and all major streams flow southeastward

down this slope.
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Table 2-1

1970 Population of Communities
Within a 30-Mile Radius of the Site

DISTANCE FROM

-COMMUNITY POPULATION SITE IN MILES DIRECTION

Peak 87 4 S

Pomaria 264 6 W

Little Mountain 240 9 SW

Chapin 342 9 S
South Congaree 1,434 29 S
Summit 130 26 S

Gilbert 186 26 S
Leesville 1,907 28 S

Lexington 969 22 S

Batesburg 4,036 30 SW

Prosperity 762 14 SW

Newberry 9,218 17 W

Silverstreet 156 22 W

Joanna 1,631 f 30 W
Whitmire 2,226 22 NW

Winnsboro Mills 2,312 15 E

Ridgeway 437 22 E
Irmo 517 16 SE

Columbia 113,542 26 SE

West Columbia 7,838 26 SE

Pineridge 633 29 SE

Cayce 9,967 27 SE

Springdale 2,638 27 SE

Arcadia Lakes 741 28 SE

Ardincaple 726 28 SE

Boyden Arbor 416 27 SE

Forest Acres 6,808 .27 SE

Forest Lake 39 27 SE

Carlisle 670 22 N

Baldwin-Argon Mills 1,042 29 1

Chester 7,045 29 N

Eureka 1,524 29 N

Winnsboro 3,411 15 NE

Great Falls 2,727 30 NE

Reference: 1970 Census of Population, South Carolina, U. S.
Department of Commerce, Bureau of the Census.
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p The bedrock within the Piedmont province is a complex

of late Pre-Cambrian to middle Paleozoic metamorphosed

sediments and intrusives. Among the metamorphosed group

are slate, schist, gneiss, and granitelike rock known as

migmatite. Intruded into the metamorphic rocks are younger

, crystalline rocks, generally granitic in composition. A

geologic block diagram and section shown in Figures 2-1

and 2-2 illustrate the area.

The bedrock is mantled almost everywhere by a thick

saprolitic soil, the in-site product of the decomposition r
of the underlying bedrock. The soil is of low fertility

and best suited for forest and pasture.

The site lies within a forested area (oak, hickory,

and pine) dotted by a few clearings for farms and dwellings.

The topography is characterized by gently to steeply

rolling hills and well-drained valleys. Branching from the

gently winding course of the Broad River, the tributary

streams form a trellis-dendritic system of high-gradient

valleys in the adjacent upland. On the steeper slopes of

the natural topography are deep gullies. Elevations above

sea level within the Jenkinsville quadrangle, where the

project is located, range from a low of 210 feet msl to a

high of 481 feet msl, giving a maximum relief of 271 feet.

The waters of the area are relatively pure although

high in suspended matter. The surface waters generally

contain less than 100 ppm of dissolved salts, chiefly
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calcium and magnesium bicarbonates. The little utilized

ground waters contain less than 1,000 ppm of dissolved

salts. The sediment concentration in the streams is

normally about 300 ppm.

Except for river sands and gravels, no mineral deposits

of commercial value are known at the site, and there are

no known commercial deposits of metallic ores. No deposits

of fossil fuels are known, nor are any likely to be found

in the crystalline basement rock beneath the site. A gravel

quarrying operation is being carried on at Rocky Creek,

approximately 10 miles upstream from Parr Dam.

2.3 CLIMATE

The climate of the project area is one of warm humid

summers-and mild winters. The average air temperatures

vary from about 45OF during the winter to about 80OF during

*the summer. The annual precipitation averages about 45

inches and monthly amounts vary from 2-1/2 inches in

November to 6*. inches in July. Severe droughts are rare,,

but floods are common and may occur during any month of the

-'Year. The types of severe weather which may affect the

proposed project include tornadoes, hurricanes with a

frequency of about one every two years, and thunderstorms

in about 54 days per year. The prevailing winds for both

ann,,Al ana stable conditions are from the western sector.
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2.4 WATER QUALITY

Approximately 4,750 square miles of the entire watershed

extending northwest into North Carolina are drained by

the Broad River at the project site. The average annual

runoff at Parr dam is about 4.3 million acre-feet,creating

an average annual flow of 6,100 cfs. The largest flood of

record, 228,000 cfs on October 3, 1929, was recorded at the

.Richtex gage 11 miles downstream of Parr dam. The lowest

instantaneous flow measured at Richtex was 105, cfs, and

the lowest average daily flow was 149 cfs. Ninety-five

percent of the time the 7-day lowflow exceeds 700 cfs.

The lowest average monthly flows for a 40-year record

occurred in June, July, September, and November.

The existing Parr hydroelectric project operates as a

run-of-the-river plant with outflow from the Parr reservoir

being equal to inflow minus evaporation.

Streamflow from Frees Creek into the Broad River has

not been measured, but runoff is roughly proportional to

the size of the drainage basins. Frees Creek has a ratio

of about 17 square miles to about 4,500 square miles for

the Broad River at the point of confluence, or about 0.4

percent of the Broad River flow.

The Broad River in the vicinity of the project site

is about 2,000 feet wide and ranges in depth from a few

feet to around 15 feet. During normal flow, several is-

lands appear in the reservoir; shallow depths are due

largely to siltation.
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Chemical analyses indicate that the water is low in

alkalinity and total dissolved solids and that there is 4
little variability in water quality with discharge rate.

Water quality data from three locations upstream of the

Parr dam are given in Table 2-2.

Dissolved oxygen is normally high and near saturation.

No dissolved oxygen problems have been reported downstream

of the Parr dam. Water temperatures range from the low -.

forties in the winter to the low eighties (0 F) in the summer.

Heavy metal determinations have been made by the South

Carolina Department of Health and Environmental Control in the L

vicinity of the Parr Reservoir (Table 2-3). Heavy metal

accumulation is caused by settling of soil or silt particles

to which'heavy metals' are adhering and settling of dead

plantonic organisms in which these heavy metals may concentrate.

Heavy metals as well as other chemical constituents in the

water can be expected to accumulate to some extent in the

sediments, with the exception of that amount remaining in

solution. 'Concentration of mercury, copper and cadmium are

below levels found to be toxic to some aquatic organisms, but

chromumium and lead approach levels that could be harmful. 60/

Much research has been done on heavy metal toxicity to aquatic

organism; however, no toxic levels have been specified that
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Table 2-2

Chemical. Water Analysis of Broad River Study Area,
Parr, South Carolina, March 4, 1971

Tests Station Station Station
2 3 4 -Toa'tsovdSlis t10 0 7 4

Total Dissolved Solids, at i05*C• 47 45 45,

Total Hardness, as CaCO3  42 42 42

Calcium Hardness, as CaCO3  24 30 il8

Magnesium Hardness, as CaC0 3  18 12 24

Calcium, as Ca 9.6 12 7.2

Magnesium, as Mg 4.4 2.9 5.8

Alkalinity (Phenolphthalein), as CaCO 3  0 0 0

Alkalinity (Total), as CaCO3  36 36 36

Carbonate Alkalinity, as CaCO3  0 0 0

Bicarbonate Alkalinity, as CaCO3  36 36 36

p Hydroxides, as OH 0 0 0

Carbon Dioxide, as C0 2  - 18 54

Carbonates, as C0 3  0 0 0

Bicarbonates, as HC0 3  44 44 44

Chlorides, as Cl 0 0 0

Iron, as Fe 5.5 4.8 4.5

Manganese, as Mn 0 0 0

Sulfate, as S04  1 1 1

Fluorides, as F 0 0

Silica, as Si02  10 .1 11

Copper, as Cu 0 0 0

Phosphate (total), as P0 4 1.5 1.2 1.2

r•-'.
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Table 2-2 (Cont'd.)

J *

Color, Standard Platinum Cobalt Scale

Odor

pH (Laboratory)

!|J

Turbidity, Silica Scale

Total Nitrogen

Ammonia Nitrogen

Organic Nitrogen

N0 3 + NO 2 - Nitrogen

N0 2 - Nitrogen

NO3 - Nitrogen

Total Phosphorus (P0 4 -P)

Ortho Phosphorus (P0 4 -P)

Total P - Filtered

Ortho P - Filtered

COD

45

0

4.8

500

2.73

1.00

1.73

0.30

0.10

0.20

n 97

40

0

6.6

360

2.50

0.82

1.68

0.28

0.05

0.23

n 97

40 I
0 .

6.1

400

2.57

0.82

1.75

0.26

0.05

0.21

Pe,'..Ct.
4,-- .?

-I

0.21 0.20 0.21

.5 21 211

Source: South Carolina Electric & Gas - Environmental

Supplement I- Virgil C. Summer Nuclear Station

Report

i
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TABLE 2-3

TOTAL CONCENTRATION OF CERTAIN HEAVY METALS

ABOVE AND BELOW PARR RESERVOIR

I-.
.1-

__ __ __ Below Parr Reservoir (S.C. Highway #213)

Sampling Period Cu (m/i) 1Cr (mgl) Pb"m/) Hg (mg/l) Cd (mg/i)

6/25/70 Min. 0.050 Min. 0.100 Min. 0.034 .Ain. 0.0000 Min. 0.005

Avg. 0.055 Avg. 0.358 Avg. 0.349 Avg. 0.0003 Avg. 0.056

12/7/73 Max. 0.070 Max. 1.090 J ax. 1.210 Max. 0.0005 . Max. 0.100

[Source: South Carolina Department of Health and Environmental Control

~ -~;:* t~i
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would apply to all fresh water; therefore, each case of

suspected heavy metal concentration should be evaluated

individually. Toxicity of heavy metals varies widely with such

factors as organism involved, temperature, dissolved oxygen,

pH, valence of the metal, concentrations of other heavy metals,

and resulting synergism and hardness of the water. No

reported instances of mortality to aquatic organisms from

heavy metals in the Broad River are known to Staff.

Applicant has indicated that heavy metals determination
TI

will be included in its monitoring program, and Staff
..

has included this as a recommendation in Section 10.

The Broad River is designated Class B water4/, and

standards for this designation are given in Table 2-4.

Groundwater 5/ in the region occurs in two types of

formations: (1) jointed and fractured crystalline bedrock,

and (2) the lower zones in the residualsoil overburden.

Recharge to these formations is by infiltration of

precipitation in the upland areas. Some of the water

infiltrating the surface soils evaporates, transpires from

plants, or reemerges at the surface downslope at short k
distances from points of infiltration. A small portion of

the water percolates to perched water zones in the lower

soils and.into the water table in the underlying jointed

bedrock.
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The groundwater table follows the land surface but with

more subdued relief, discharging as visible seeps and springs

and/or percolating through the ground into creeks and streams.

Some groundwater is discharged via wells, but the amount

pumped is very small because the formations generally are

not pervious enough to sustain well yields greater than 5

to 10 gallons per minute.

The overburden soils release water slowly to the lower, -

more pervious units. As a result of this storage effect,

yields of wells and flows of springs remain rather constant

and are sustained during periods of deficient moisture.

Use of groundwater in the region is principally for

households and livestock. Within 20 to 30 miles of the

site, approximately 55 wells are used for municipal and

industrial purposes. Wells in the region are commonly

less than 200 feet deep and yield about 10 gpm or less.

The only nearby public water supply is a well field at

Jenkinsville, about 3 miles southeast of the site. j
It is understood that a surface water supply is being

planned for this community.

The quality of groundwater at 200 feet below the

surface in the region is satisfactory for most industrial

and domestic purposes. The water is low in dissolved

solids but high in iron.
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Parr steam plant, located near Parr dam, uses water

from Parr reservoir for cooling and discharges it back

into the reservoir. The maximum temperature rise over

the condensers is 150F with a maximum cooling water flow 21

of 207 cfs. Temperatures reaching 92 0 F have been recorded

at the intake at Parr steam plant. This is due, however,

to intake and outlet structures located in such a manner

that recirculation occurs at the intake. The maximum

temperatures over most of Parr reservoir are between 800

and 90*F.

The persistant turbidity of the Broad River is due

to the type of soils occurring in the watershed. These

soils are mainly clays and silts which erode readily.

Secchi disc readings in the turbid waters reportedly

range from 6 to 21 inches. These readings indicate a

very high to moderately high turbidity that reduces the

penetration of sunlight to a very limited depth and

consequently adversely affects the biological productivity

of the Broad River and Parr reservoir. The deposition of

sand and silt associated with high turbidities renders the

substrate unsuitable for habitation by benthic organisms, 6/

and this also adversely affects the biological carrying

capacity of the reservoir.

0

• 
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Since the spring of 1969 the Columbia, South Carolina,

water treatmnent plant which takes its drinking water supply

- from the Broad Riversome 6 to 8 hours flow time downstream

from the Parr Reservoir has experienced taste and odor pro-

blems. During the spring of 1972, personnel from the Sur-

veillance and Analysis Division of Region IV of the U. S.

Environmental Protection Agency conducted an investigation

for the South Carolina Pollution Control Authority to deter-

mine the source and cause of these taste and odor problems.

Results of the study were published by EPA under the title, "The

Relationship between Substrate Content, Water Quality

Actinomycetes, and Musty Odors in the Broad River System."

Conclusions and recommendations from this study are included

in Append'ix E.

2.5 CURRENT LAND USE

Land within 50 air miles of the site is relatively

uniform with forests covering 50 to 80 percent in the

counties within that radius. Fairfield county, in which j
the major portion of the project would be located, is

about 80 percent forested, 13 percent agricultural, three

percent urban and suburban, and four percent in other

miscellaneous uses. Tables 2- 5 and 2- 6 show existing

land use in the site vicinity (10-mile radius) and region

(50-mile radius). Table 2- 7 presents agricultural data

and cash returns from the farms in Fairfield and Newberry

Counties.



p

1!

It I

Table 2-5

Land Use in Vicinity of the Project

Fairfield County Newberry CouLand Use i ntv I Two-Countvr Averages
jChange Change Change

1958 j1967 1958-67 1958 1967 11958-1967 1967 1958-1967
(%C)I m% (%) (%) (%) (%) M%

Federal Land

Urban and Built-Up

Cropland

Pasture

Agricultural (Cropland
Plus Pasture)

Forest Land

Other Land

2.7

1.3

11.2

7.5

2.7

2.8

6.0

7.1

0

+1.5

-5.2

-0.4

-5.6

+4.5

-0.8

13.6

4.4

19.8

4.3

24.1

55.1

2.5

13.6

4.5

12.4

8.8

21.2

58.3

2.1

0

+0.1

-7.4

+4.5

-2.9

+3.2

-0.4

8.2

3.6

9.2

7.9

0

+0.8

-6.3

+2.0

-4.3

+3.8

-0.6

•JI

--.I

18.7

75.5

1.7

13.1

80.0

0.9

17.1

69.1

1.5

n .1. -.

NOTES:

1. The area within 10 miles of the site is principally located within two counties:

about two-thirds in Fairfield County, one-third in Newberry County.

2. Reference: "South Carolina Soil and Water Conservation Needs Inventory," May, 1970.

@ t L
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Table 2- 6

Land Use in the Region

'Chester Fairfield Greenwood Kershaw Lancaster Laurens

Total County Land (Acres) 
374,00.0 447,000 286,000 503,000 323,000 !449,000

Federal Land (%) 1958 3.2 2.7 3.5 0 0 4.5

1967 3.2 2.7 3.5 0 I 4.5

Urban and Suburban (%)1958 4.3 1.3 5.2 2.1 2.3 1 3.9

1967 4.2 2.8 6.3 i 2.9 9.3 , 5.4

Cropland (%) 1958 15.2 11.2, 17.9 19.1 16.9 24,2

1967 13.0 6.0 11.2 13.0 10.0 15.0

Pasture (%) 1958 12.1 7.5 10.8 2.0 5.4 9.4

1967 11.2 7.1 14.1 3.2 6.6 i1.1

Agricultural (Crop-
land plus Pasture) 1958 17.6 18.7 28.7 21.1 25.3 23.6

(M) 1967 24.2 .13.1 25.3 16.2 16.6 26.1
. . ..... _

t00
co

I

Forest (%) 1958
1967

61.7
66.6

75.5
80.0

60.0
65.0

7 fa fa . ýF 61.2

t I I

Other Land (%) 1968
1967

3.5
1.8

1.7
0.9

2.1
1.4

79.5 69.3

3.9 7.4
2.9 3.7

3.1
2.4

_____________________________________________ 
h . - --

't (4

04 II
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Table 2-6 (Cont.)

Land Use in the Region

Lexington Newberry Richland Saluda Union York Average
12-County

Total County Land (Acres) 455,040 405,120 479,000 283,000 330,000 438,000 Area

Federal Land (%) 1958 0 13.6 11.5 1.4 17.0 0.7 3.9

1967 0 13.6 11.5 1.7 17.0 0.7 3.9
Percent Change 0

Urban and Built-Up (%)1958 6.9 4.4 10.2 0.8 2.7 6.0 4.2

1967 10.5 4.5 17.6 1.2 3.2 9.2 6.4

_ _ _ Percent Change +2.2

Cropland (%) 1958 22.6 19.8 15.6 25.2 12.0 21.2 18.4

1967 21.1 12.4 13.1 19.5 7.6 15.3 13.1
Percent Change -5.3

Pasture ( 1958 2.7 4.3 3.5 11.8 6.5 10.4 7.2

1967 3.5 8.8 2.9 17.3 9.4 11.8 8.9
Percent Change +1.7

'.0

Agricultural (Crop-
land plus Pasture)

,•%.

1958
1967

25.3
24.6

24.1
21.2

19.1
16.0

37.0
36.8

18.5
17.0

Percent

31.627.1
Change

24.222.0
-2.2

S! I I

Forest (%) 1958
1967

64.3
61.8

55.1
58.3

56.1
52.7

57.6
57.0

55.6
61.2

Percent

I t
F

Other Land (%) 1958
1967

2.8
2.4

2.5
2.1

2.7
0.7

2.8 J 6.1
2.8 1.5

Percent

55.7
58.0

Change

4.8
3.5

Change

61.3
64.2
+2.9

3.6
2.2

-1.4

I. I. -

Notes:
1. The area within 50 miles

this Table.
2. Reference: South Carol:

of the site takes in all or parts of the twelve counties listed in

Lna Soil and Water Conservation Needs Inventory, May,1970.

Srce: South Carolina Electric & Gas, July 1972 Revised Aipplication.
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Agricultural Data, Farms, Acreage, and Value, 1964 _1/

ITEM FAIRFIELD COUNTY

Number of Farms 455

Average Size of Farms (Acres) 278

Average Value Per Acre (Dollars) ' 109

CASH RECEIPTS FROM'FARM MARKETINGS - 1969 2/

(Percent of Total 1969 County Cash Receipts/Rank in State)

ITEM FAIRFIELD COUNTY

Cotton and Cotton Seed 1.3/40th in 46

Soybeans

Oats

Wheat 0.8/31

Other Crops 3 4.0/38

Forest Products 4/ 24.3/3

Dairy Products 16.4/29

Cattle and Calves 33.7/27

Hogs 4.8/45

Eggs 8.6/45

Other Livestock ard
Livestock Products 5/ 6.1

NEWBERRY COUNTY

1,018

179

117

NEWBERRY COUNTY

0.4/38th in 46

4.6/24

0.4/9

0.6/19

1.7/25

3.2/5

29.0/2

13.1/7

5.6/18

29.6/1

11.8

0

It 6.

.... . . . ..-



Table 2-7 (Cont.)

LIVESTOCK AND POULTRY STATISTICS- 1969 6/

SPECIES AND CLASS FAIRFIELD COUNTY NEWBERRY COUNTY

All Cattle 9,500 head 22,300 head

All Beef Cattle 8,500 head 13,400 head

All Milk Cows 750 head 6,200 head

Beef Cows 2 yrs. and Over 5,200 head 6,800 head

Hogs 900 head 9,000 head

All Chickens 27,000 head 470,000 head

,Egg Production (1968)

Avg. Number of Layers During year 22,000 head 353,000 head

Total Eggs Produced 4,700,000 81,200,000

Milk Production (1968)
Avg. Number of Cows Milked During year 700 6,100

Total Milk Produced 4,000,000 lbs. 43,000,000 lbs.

NOTES:

1. Reference: 1964 United States Census of Agriculture

2. Reference: South Carolina - Cash Receipts From Farm Marketing, September, 1970.

3. Includes nursery and greenhouse products, peanuts, hay crops, 
seed crops, other miscel-

laneous crops, fruits and nuts except peaches.

4. Relates only to sales from 1964 census defined farms.

5. Includes farm chickens, turkeys, turkey eggs, 
other poultry, honey, beeswa x, sheep,

lambs, wool, horses, mules.

6. Reference: South Carolina - Livestock and Poultry Statistics, June, 1969..

7. Cows and heifers two years old and over kept 
for milk. Includes two-year old

heifers not yet fresh.

Source: South Carolina Electric.& Gas July, 1972 Revised Application
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---- A. 40.-year--la-nd. uqce-p-~oj~ection for the site vicinity

(all land within a 10-mile radius of the proposed project)

estimates that 85 percent of the land will be used for

forestry, 10 percent for urban and built-up area, and 5

percent -for' agricultural and other uses. 4 I

State and regional planning authorities have developed -.

no long range comprehensive county or regional plans, but

general plans concerning water supply and recreation have

been developed. For example, the Fairfield County water '

and-sewerage plan includes improvements in domestic water
L

supply in the Jenkinsville-Monticello area. The. U. S. Forest

Service has long-range plans for recreational development

in its Broad River Management Area, upstream of the existing

Parr reservoir. Fairfield and Newberry Counties have at

present no zoning or land use regulations in the site

vicinity.

Other than a small plastics processing plant in.

Jenkinsville about 3 miles southeast of the site, there

are no industrial developments in the site vicinity. Local

residents find employment in industries located in the

Columbia area, .26 miles to the southeast, and in Winnsboro,

15 miles northeast. Forestry is the only industry of

commercial importance in the area and the major commerical

resource that would be affected by the proposed project.
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Fairfield County was the most heavily forested county

in the State in 1967, with the majority of the forest

land privately owned. Approximately 76,200 acres within

the county are owned by-5 major pulp and paper companies,

and Sumter National Forest occupies another 12,100 acres

in the northwest section of the county. Several forestry-

related industries operating in the county include saw

mills, planing mills, and pulpwood dealers. Since 1958,

the size of the county's forest industry has increased

considerably. The volume of softwood, particularly pines,

has shown a substantial increase, but the volume of hard-

wood has decreased. Efforts are presently-being made to

encourage quality hardwood species in the limited suitable

lands available. The dominant trees in the area are pines

on the uplands and mixed hardwoods in the stream bottom

lands. The creation of Monticello reservoir will inundate

about 3,000 acres of mixed pine and hardwood bottom lands,

another 3,009 acres of pine plantation, and about 300 acres

of Sumter National Forest.

Agriculture in the vicinity of the site is neither a

major land use nor source of income and has declined to

17 percent of total land use in Fairfield and Newberry

Counties. Besides the decline in farmland in the region,

there has also been a substantial change in farm enter-

prises from intertilled crops such as cotton to livestock

and poultry.
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Due to the low fertility and high erodibility of the

-si Isf• i f th,. f-r, 1 re oiomi-caIy ---

of the cleared land being in pasture or idle. Most of the

farms are owned by part-time farmers who work in nonagri- --

cultural industries in the area. The families that could

be displaced by the project are primarily using their lands

for small scale crop production and small woodlot operations.

2.6 TRANSPORTATION CORRIDORS

State Route 215 is the nearest highway to the proposed

project and would be the only one of some importance to be

affected. County Route 99, carrying a low volume of local

traffic, would be completely relocated in the project area.

Interstate 26, running in a northwest-southeast direction,

is approximately 5 miles southwest of Parr dam at the

nearest point. Figure 1-1 shows highways adjacent to the

project.

Three of Applicant's transmission line corridors lead

from the Parr hydroelectric plant and the Parr steam plant,

but none of them would be affected by the project. A 100-kv

transmission line owned by Duke Power Company crosses

*the proposed Monticello reservoir and would have to be

relocated.

Southern Railway has a one-track right-of-way along

the east bank of the Broad River. The raising of Parr

reservoir level and excavations in Frees Creek for the
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Fairfield pumped storage plant tailrace would necessitate

relocating and rasn portion of the tracks an d building

a 1,000-foot trestle. This line does not receive heavy use

presently, and rail traffic would be disrupted for about

12 to 30 months by the project.

The Columbia Airport is located approximately 25 miles

southeast of Parr dam. The project is expected to have no

effect on the air corridors into the airport.

2.7 EMPLOYMENT AND ECONOMY OF THE AREA

The economy and population of Newberry and Fairfield

Counties are typical of rural South Carolina. Agriculture

has declined considerably in the area since the 1930's,

accompanied by a rise in importance of industries such

as textile mills, furniture factories, and chemical indus-

tries. The location of these industries in the larger

urban centers has resulted in migration from rural areas

(such as the project area) to the cities.

The 1970 income per capita was $1,642 for Fairfield

County, $2,284 for Newberry County, and $2,313 for South r
Carolina, as compared to the national per capita figure of

$3,139 for the same period.

2.8 FISH AND WILDLIFE

A checklist of flora and fauna whose range includes the

area of Parr hydro project has been prepared by Staff and

is attached (Appendix B); however, not all species listed

occur within the project site. A vegetative cover map of the

project area is attached as Appendix H.
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The persistent turbidity of the Broad River places a

.l-mit0-n-he-iVe's-cfiah-carrying--capaity-4poundsxo~f__fish...

per acre). Since turbidity restricts sunlight penetration,

periphyton (attached algae) are not able to build suitable

populations to support a large biomass. Furthermore,

settling out of suspended particles reduces the amount of

suitable habitat for benthic organisms.

The Broad River within the project supports a limited

warm water sport fishery. Principal species sought by

anglers include catfish, largemouth bass, and sun-

fish with catfish the most intensively fished. Other species

within the project area can be characterized as "rough fish,",

undesirable to fishermen, but important links in the food

chain of the predators. Four basic aquatic habitats are rc-

presented within the proposed project area: -ree -.1.owing

Broad River, Parr Reservoir, embayments within Parr Reservoir,

and Frees Creek (Appendix D).

Rabbit, squirrel, quail, and dove are the primary game

species found within the project area. White-tailed deer,

the most important big game species in South Carolina, is

found here; however, it is presently not considered to be

abundant within the project area. 59/ Occasional sightings

of wild turkey have been reported for the project area and
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have been attributed to an expansion of its range from adja-

cent National Forest lands where it was reintroduced

in the early 1950's.59/ Waterfowl have historically used

the Broad River as a migratory flyway and meeting area.

Several species of ducks have been reported as transient;

however, only the wood duck is considered to be- a resident

species. The Broad River is one of the major wood duck

production areas in the Piedmont system. Other wildlife in

the area includes various mammals, birds, reptiles, amphibians,

and numerous macro- and micro-invertebrates. Although of

'apparently little direct sport or commercial value, these

organisms form a necessary part of the ecological community.

The proposed facility would be located in an area

dominated by pine plantations. Historically, this region

was cleared of its native vegetation to allow the production

of cotton in the uplands and corn and grain in the lowlands.

The area suffered greatly with the advent of the boll weevil,

and during the depression years farmers largely abandoned

the area.

In the early 1930's, programs of the Civilian Conservation

Corps and Works Progress'Administration provided the manpower

and the means to plant badly eroded areas with pines. Private
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paper companies continue to clear existing vegetation and

establish pine plantations. The dominant species is loblolly

pine and is found primarily on the slopes and uplands in

the project area. Other upland species include white and red

oak and hickory. Very little understory vegetation is present

because of the shading effect of the deciduous trees. The

pines provide some soil protection and cover, but they produce

very little food for deer and other wildlife species.

The bottomlands are inhabited by cottonwood, sweetgum,

Nuttall oak, willow oak, and white ash. Honeysuckle and

greenbriar are important ground cover species. Bottom land

vegetation provides necessary nesting, roosting, shelter,

and food fQr many wildlife species. The honeysuckle, found

almost exclusively in the lowlands, provides the primary

food source for the deer population. According to South

Carolina game biologists, the lush growth and nutrient

value of honeysuckle has a direct influence on the excellent

growth rates and physicalcondition of the deer. Acorns

provide another major source of food for wildlife. Smart-

weed, an excellent waterfowl food, is also quite abundant in

the bottom.land. A terrestrial monitoring program has been

initiated to establish a more complete baseline inventory

(Appendix 0J.
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One southern bald eagle was spotted in the project area

during a migration season by Applicant's consultants2* but no

evidence of nests has been discovered. No other rare or

endangered plant or animal species is known to occur within

the project area.

2.9 EXISTING RECREATION

There are no developed recreational facilities at the

existing Parr reservoir, although fishing and waterfowl

hunting are a recreational use.

The "consumptive" wildlife on the project area includes

such game birds as bobwhite quail, mourning dove, and turkey,

and such ma=als as squirrel, cottontail rabbit, and white-tailed

deer; Vie population of each species is low and hunting is

probably only by local residents. However, no harvest infor-

mation is available for the project area.

,..The project area is in the Central Piedmont Hunt Unit

(South Carolina Wildlife and Marine Resources Department)

where 2,135 deer were harvested before November 20, 1973,

and 2,452 deer were killed during the ent ire 1972 hunting

season. A record harvest occurred in. 1972 and the harvest was

expected to be even higher by the end of the 1973 hunting season.

Based on the habitat available and the observation of

deer and signs of deer, the populations within the project
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a'ea are considered low. The number of deer that were

probably harvested in the project area is estimated by the

Applicant at less than six.

The Central Piedmont, with 552,156 acres, reported

92 gobblers harvested during the 1973 spring season,

compared to 72 gobblers harvested in 1972. Very few, if any,

were probably harvested in the project area. The area of
I.

Frees Creek and the Broad River is believed to be good to

excellent turkey range within the Central Piedmont, according

to a South Carolina Wildlife Resources Department District
L

Biologist. However, the seasonal abundance of the wild turkey

in- the Frees Creek area and/or the Central Piedmont Hunt

Unit has riot been estimated. Turkey that presently occur

within the Frees Creek area are "spill-over" from adjacent

National Forest Land where re-introduction of turkey took

place during 1953-1956. This "spillover" is fairly recent )
and accounts for occasional sightings of single turkeys, as J
well as small flocks in the project area.

Although there is potential non-consumptive recreational

use of wildlife on project lands, it has not been realized.

The major reason appears to be that this area is not unique

within the Piedmont. New transmission line rights-of-way could

enhance habitat for both consumptive and non-consumptive

wildlife, and, therefore, provide greater recreational use.
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Consumptive recreational use of aquatic resources

involves the catching of fish, frogs, turtlesor inverte-

brates from Parr Reservoir, the Broad River within the zone

to be inundated, and Frees Creek. Presently there are no

quantitative data available to estimate fisherman-use

of the area. Observations by field crews have not revealed

any heavy usage of Parr Reservoir either by boat or bank

fishermen. Access is difficult at most places on the bank,

and the muddy waters, as well as the better fishing in other

lakes, tends to limit the use of the reservoir. At no time

during survey operations by the Applicant were more than.

10-20 fishermen seen in any day at the reservoir during the

prime fishing seasons (spring, early summer and fall). During

non-prime seasons, 0-10 fishermen utilized the reservoir.

Consumptive use of Frees Creek aquatic life is not known

but would have to be slight, since it supports only small

fish and the creek itself does not serve as a spawning area

for larger fish. Presently, little is lmown of the consump-

tive use of the Broad River in the zone which will be inundated.

The river as a whole, however, is not noted for good fishing.

Non-consumptive recreational use of aquatic organisms

would involve observation of fish and invertebrates informally

during picnics or other outings, or at specific times when
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unusual movements (spawning) or other activities of aquatic

organisms make them especially interesting to the public.

Based on observations during field sampling, these uses

are very low to non-existant in the site area. The turbid

nature of the waters for much of the year, the relative

lack of access to the water, the lack of use of the area as

a picnicking or camping area, and the lack of interesting

visible activities of aquatic life serve to make this area -

undesirable for non-consumptive uses.

Various parks and other recreational areas are within

the region, but the only significant public land available

for recreational use within a 10-mile radius is the Enoree

Division of the Sumter National Forest. Here, picnicking,

hiking, hunting, and limited boating and fishing occur.

One boat ramp on nearby Cannons Creek serves the immediate

vicinity of the Parr reservoir.

2.10 SCENIC, NATURAL, AND HISTORIC VALUES

A large portion of the land in the vicinity of the

upper reservoir is covered with loblolly pines of varying

ages. Most of the roadside scenery is pines,which occur both

in plantations and as part of the natural succession in

the abandoned fields and pastures of the area. State Route

215, running generally along the ridge top at the eastern

--
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edge of the proposed upper ; reservoir, is essentially a narrow

corridor with pine walls. This view is broken occasionally

by small communities (two or three houses), and fields and

pastures. At the town of Monticello, the view-broadens

considerably, due to the pastures around Davis plantation.

Most of the proposed upper reservoir and the hills and

saddles (sites of dikes)'that would form the western edge

of the proposed reservoir can be seen from this vantage

point.

Figure 2-3 shows the historic sites near Monticello

reservoir. Davis Plantation, located about a quarter of

a mile south of Monticello on Route 215, is the only registered

national historic site that would be affected by the project.

The white wooden frame structure,, with tall columns and a

pecan and oak-lined drive' in front, is w I ell kept and still

in use. The area around it is mainly in cattle pasture and

some of these lands would be flooded. Staff, pursuant to

Section 106 of the Historic Preservation Act, consulted the

National Register of Hisioric Sites and afforded the Advisory

Council on Historic Preservation opportunity to comment on

the DEIS.
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Figure 2-3. Locations
Reservoir

of Historical Sites Near Nonticello
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There is a small, picturesque Methodist Church, approached

by a wooded lane, at the southern edge of Monticello on

Route 215; this church is of some local historical value and

is on the State historic list. An old graveyard on

the southern side of the church looks out across a pasture

over the proposed reservoir area, but it will not be

inundated. Fonti Flora, another State Historic site

(not shown on the map) will not be affected. Although

not a national or State historic site, the White Hall

African Methodist-Episcopal Church, established in 1867,

will have some lands flooded by the project.

Historically, the lower settlement of the Great

Cherokee Nation extended to the Broad River, and the area

between the Broad and Catawba Rivers was a common hunting

ground for the Cherokee and Catawba tribes. 7/ Four

archaeological sites associated with Indian habitation have

been identified, none of which would be inundated. The State

Archaelogist has recommended that two of the sites be

excavated, and prior to construction a detailed survey of

the area be conducted to determine whether additional sites

exist, and, if so, to determine .whether detailei excavation

and analysis are warranted.
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The Applicant has stated that it will support and

finance such a study to be 'conducted by the University of

South Carolina Institute of Archaeology and Anthropology.

IM
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3. ENVIRONMENTAL IMPACT OF THE PROPOSED ACTION

The primary benefit derived from the proposed project

would be the production of peak electric energy in the

Applicant's system to serve the growing power needs of the

public. Also, the upper pumped storage pool, Monticello

reservoir, would provide cooling water for the proposed

Virgil C. Summer nuclear station. Thus, the combined

projects (nuclear and pumped storage) would serve both base

load and peaking power needs.

The proposed recreational facilities would be the first

in Fairfield County and would provide increased outdoor

activities including harvest of possibly enlarged sport

fish-populations due to construction and management of the

subimpoundment.

Sport fishing in Parr reservoir would probably be

curtailed or fishing success decreased by the almost 10-foot

daily fluctuation resulting from pumped~storage operations. r
The quality of the existing fishery in Parr reservoir

and Broad River is classed as very poor due to

turbidity. The recreational fishing provided by the pro-

posed subimpoundment on Monticello reservoir should offset

any losses to the fishing in Parr reservoir.
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S In the project area, following issuance of a license

for construction and operation of the project, increased

job opportunities would arise, and there would be an ex-

panded tax base providing additional economic gains.

3.1 HUMAN ELEMENTS F-
The greatest impact on the communities of the area L

would result from the influx of the construction work force.

Approximately 600 workers would be employed at the pumped

storage project and about 1,200 workers at the atomic plant

site. 8/

A study of similar construction projects has shown )
that an influx of 1,800 workers into such an area results

in a population increase of 5,110 people, including 1,000

school children, and requires about 700 mobile home accommo-

dations. 9/

Of the 1,800 workers for the two projects, approximately

30 percent would come from permanent residents within a

25-mile radius of the project area. 10/ The majority of those

workers relocating in the project area would probably settle

in Columbia, South Carolina. 11/ The number of workers

actually locating in the project vicinity should be relatively

small, and the local area service facilities should absorb the

increased load without any great difficulty.

/

9..

_________
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e --should

Population increase resulting rom e project

occur gradually, building up to a peak and tapering off L

during the construction period. A small perma-

nent increase would result from the professional and skilled

workers required for the operation of the pumped storage

plant and the nuclear station.

The commuting workers, heavy construction equipment,

and trucks transporting construction materials would

probably damage the relatively light.duty roads of the

area. However, no estimate of the increased maintenance

costs is available. The increased traffic could cause

some inconvenience to, and increase the driving hazards'

lor, local residents using the roads. W

The-major adverse impact on the human resources of the

area would result from the relocation of as many as 25

families (9 by the nuclear station), 5 small

abandoned cemeteries, and portions of State Route

215 and County Route 99. The enlargement of Parr Reser-

voir would require the elevation of sections of

Newberry County Road 28 and of a section of railroad

track over Frees Creek. Relocation of the homes, cemeteries,

and roads would be required by inundation of the 6,800 acres

of land by the upper reservoir. Raising the elevation of the

existing Parr reservoir and excavations in Frees Creek area



3-4

would require the relocation of a short section of the

Southern Railroad tracks.

The total land area to be acquired or controlled by the

Applicant for bothtthe proposed Fairfield pumped storage

facility and the Virgil C. Summer nuclear station would

involve approximately 11,000 acres. This would

include both inundated lands and lands required for

buildings, access roads, the nuclear safety exclusion

zone, and other project elements. -

Construction of the combined projects as proposed
would result in the loss of about 700 acres of' agricul-

tural land in the areas of the upper reservoir and the

nuclear station, and a few small cleared tracts in the

Aroad River bottomlands. 12/ Most of these lands are F
either 1n pasture or are not currently planted in crops.

Due to long overuse and to high erodibility, the land

in this area is generally not suitable for intertilled

crops. Agriculture in the site vicinity is not a major

source of income, having decreased in Fairfield and

Newberry Counties by 4 percent of the land area with-

in the last decade. Agricultural data for these two

counties are given in Tables 2-6 and 2-7.

Inundation of land by creation of the upper reservoir

would result in the loss of about 3,000 acres of pine plant-

ations and about 3,000 acres of mixed pine and bottom land

hardwoods.

L__ -
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About 2,550 acres of bottomland hardwoods would be lost by the

flooding of new lands in Parr reservoir. Approximately 300 acres

of national forest that have been used as waterfowl management -

area would be lost. The total loss of forested lands (8,550

acres) would represent a decrease of about 1.4 percent

of the total forested lands in Fairfield and Newberry I

Counties. The pine forests in Fairfield County that would 1
be lost have commercial value as timber and pulp. The

bottomland hardwood trees around the Parr reservoir are

primarily important in providing wildlife covdr and food,

and have secondary value as timber.

Sand and gravel deposits in the Broad River would be V

lost. An existing quarrying operation on Rocky Creek, about -

10 miles upstream from the existing Parr Dam, would not b.e

affected, however, because the present quarry site would be

above the Parer Reservoir's proposed maximum elevation of 266

feet msl. Any expansion of the quarry further downstream

could be hampered by the proposed project, although the

rise in water levels at the Rocky Creek and Broad River

confluence would be only 4 or 5 feet.

3.2 FISH AND WILDLIFE

The U. S. Fish and Wildlife Service lists the follow-

ing species as endangered in South Carolina: American

alligator, eastern brown pelican, southern bald eagle,

Eskimo curlew, American ivory-billed woodpecker, and

Bachman's warbler. However, none of these species I
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known to nest or reside-within the project- area.. ...........

One of the most significant impacts on the existing

terrestrial biota would result from the inundation of

aýbout 2,550 acres of bottomlands due to enlargement of

Parr reservoir. These bottomlands along the river pro-

vide habitat and produce food for many species of wild-.

life both on and beyond the 2,550. acres. The loss will

adversely affect the existing wildlife resources to an unde-

termined degree. If these habitat and food producing areas

are flooded, the animals would migrate to adjacent land

areas. This migration would place an added strain on the

habitat of the wildlife species resident in these areas,

thereby disturbing an existing balanced ecosystem. In -*

areas with populations below the carrying capacity of the

land, these displaced species might be absorbed without

having any significant impact on resident species. On

those lands becoming overpopulated, the habitat would

suffer from overuse until the surplus populations are

harvested by hunters, die from disease or starvation, or

move into areas where they can be sustained by the habitat.

The creation of the upper reservoir would involve the in-

undation of approximately 6,800 acres of wildlife habitat,

from which terrestrial wildlife species would be similarly

displaced.
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O9
The inundation of 2,550 acres of bottomlands will

eliminate some wood duck nesting sites along Parr reser- -

voir. The absence of broad nesting habitat now appears

to be a major limiting factor controlling wood duck pro- K

duction within the project area; however, breeding habitat

appears to be abundant. 59/ The daily fluctuation of Parr

reservoir is not expected to preclude waterfowl usage for

feeding,.but successful shoreline nesting and rearing of

young would be curtailed.

The type of aquatic habitat developed by creation of

the upper reservoir would depend largely upon the effect

of a daily 4-foot fluctuation, thermal discharges from the

Virgil C. Summer nuclear plant, exchange of organisms be-

tweeff the two reservoirs, and the quality of the water,

including turbidity.

Fish and associated aquatic organisms would be ex-

changed between Monticello reservoir and Parr reservoir

during pumping and generating cycles of operation. Con-

sequently, some mortalities would occur, as has been indi-

cated in numerous studies made on the fish passing through

conventional hydroelectric turbines, both Kaplan and Francis

types. These mortalities are related to pressures and

mechanical injury, and vary with the operation of the

plant and the hydraulic head. The studies generally show

high mortalities occurring with negative pressures from
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cavitation (partial vacuum pockets produced around the

runners), with higher heads (where cavitation is more

likely) and with less efficient operations than those

for which a specific unit is designed. Combination pump-

turbines are usually free of cavitation because of deep

submergence of the runners and the configuration of the

runner blades. In reviewing the design of the pump-

turbines with operational data, such as volumes and velo-

cities of water, clearance, speed of rotation, and the '-

species and populations of fish involved, fish mortalities

would probably not be significantly high at the project. 13/ L.

* Daily fluctuations in Parr reservoir would be as much

as 10 feet, and in Monticello reservoir as much as 4-1/2

feet. While the water rise in Parr reservoir would result

in 2,550 surface acres of new potential aquatic habitat,

a corresponding increase in the total amount of biomass

would probably not occurdue to the probable adverse in-

fluence of water fluctuations on benthic organisms and

spawning activities of nest building centrarchids. Benthic

organisms have limited means of locomotion and are unable to

travel long distances, and if these relatively nonmotile

organisms are subjected to a daily water level change of

10 feet, many would be stranded well above the new water

level and would subsequently perish. As a result of this

benthic loss, an increase in biomass and carrying capacity

of Parr reservoir would not be realized.
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Spawning success of centrarchids would be adversely

affected by the decreased surface area caused by the daily

10-foot fluctuation in Parr reservoir, while the 4-1/2-foot

fluctuation in Monticello reservoir would have a minimal -

adverse effect on spawning. The effect, if any, that thermal

discharges accompanied by daily water level fluctuations in

Monticello reservoir would have on centrarchid spawning is

unknown. Daily fluctuations ot up to 4 feet in Leesville

reservoir did not directly affect spawning of the largemouth

bass and bluegill. 14/ Baren and Howelett (1971) reported

similar findings and concluded that these fishes adapted to

uniform water level fluctuations. 15/ Vogele (1969) found

"black basses" nesting to a depth of 15 feet in an Arkansas

reservoir, but the greatest depth at which largemouth bass

were observed to be nesting was 5 feet. 16/

The daily water level fluctuation of 10 feet in the

Parr reservoir would adversely affect habitation by the

existing small population of fur bearers, such as

muskrat, as at times lodges and dens would be completely

submerged or left exposed some distance from the water's

edge.

During construction, turbidity of the Broad River would

increase due to runoff from these disturbed areas, and this

effect would be exerted largely on the downstream aquatic
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habitat. Increased turbidity would restrict sunlight

penetration and thereby inhibit periphyton (attached

algae) growth needed to support other aquatic organisms.

Siltation would depend upon the rate of flow from Parr

Dam. (The adverse effects of siltation upon the aquatic

habitat have been the subject of several investigations. 17/
1.~

18/, 19/` 20/.) The Applicant's proposed measures to reduce

soil erosion during construction are discussed in Section 4. .F
Noise and activities associated with construction would

disrupt wildlife in the area, and thus many of the verte-

brates could be displaced. The effect of this disruption

would be different for each species, and would be influenced

by. how well the animals could be absorbed by new areas. After

construct~ion is completed and human activity reduced, some

species of wildlife would probably return to the old areas.

The effect of noise levels from project operation on

resident species is unknown.

Significant changes in flow, temperature, or chemical

composition of the Broad River could affect the spawning

of the striped bass in the Congaree River downstream. A

landlocked population of the striped bass in the Santee-

Cooper Reservoir complex is reportedly the only well-es-

tablished one in the world. This species lives in the

reservoir complex but spawns in the Congaree River, formed

by the confluence of the Saluda and Broad Rivers near

I Columbia.

nowI 

I
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Spawning occurs in late March to late May when water

temperatures are about 600F. After fertilization, the

eggs become water hardened and semibuoyant. Hatching occurs

at from 30 to 72 hours depending upon water temperature.

If spawning occurs in water above 700F, high egg mortality 7
usually results. Flow velocity is also important for sur-

vival. of the eggs, which should be kept suspended in the

water column until hatching. If riverflow is too slow,

the eggs settle out, or if flow is too fast, they reach -

the reservoir before hatching and then settle out.

Some heated water would be discharged from Monticello

reservoir to Parr reservoir during the spawning months of

the striped bass. The interaction of this heated water'

with that of the reservoir is still under evaluation, but

presently it is expected that a measurable temperature

increase, if any, would only occur in the tailwater of

the Fairfield powerhouse. No significant temperature in-

crease would be expected in the Broad River below Parr

dam, and no detrimental impact on striped bass spawning

activities would be anticipated. Flow data over the past

40 years show highest flows occurring between January

and April of each year, indicating that flows have his-

torically been compatible with striped bass spawning.

Low flows usually occur during summer and fall.
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The Applicant and the South Carolina Wildlife and Marine

Resources Department reached an agreement (Appendix A)

that assures maintenance of adequate flows for striped

bass spawning during operation of the proposed project.

Construction of the 1-mile long Fairfield-Summer

transmission tieline and relocation of the Duke Power

Company transmission line would displace some wildlife

during the work period. Some ground cover as well as

some den or nesting trees would be eliminated. Wildlife

forced into adjacent areas might be assimilated without

upsetting an existing balanced ecosystem, or they could

create imbalances to the disadvantage of resident

wildlife. Clearing of the proposed transmission line

rights-pf-way (approximately 121 and 67 acres, respec-

tivelyl would create about 11 miles of edge habitat along

the Duke Power Company right-of-way and about 2 miles

along the Fairfield-Summer tieline right-of-way. With

proper management, this edge habitat could enhance production

of wildlife by providing a greater variety and abundance of

food and cover for wildlife than was previously available. In

turn, the carrying capacity of the land would be increased.
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Some loss of bird life could occur from collision

with conductors or by electrocution. The extent to which

this could occur is related to the visibility and the

capacity of the line and clearance between conductors.

Waterfowl flying into Monticello reservoir during twilight

would be the main species affected.

Recreational development would disturb wildlife habi-

tat, probably even displacing some existing wildlife popu-:

lations. Such displacement would disrupt adjacent balanced
i1

ecosystems, as was described above. During the recreation

season, human activities associated with use of facilities

could affect wildlife by altering behavioral patterns.

Approximately 300 acres of the upper end of Monticello

reservoir would be impounded for a fishing area. This

fishing area would draw water from runoff and Monticello

reservoir as required, and would probably be clearer than

Monticello and Parr reservoirs. Only slight water fluctua-

tions would likely occur. This proposed fishing area

would be stocked with bluegill and largemouth bass and

should provide an excellent sport fishery.

Operation of the Virgil C. Summer nuclear station

would involve the joint use of project waters (Monticello

reservoir) for cooling purposes. Impacts on the aquatic

ecosystems are discussed by AEC in its environmental

statement and are presented below.
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3.3 NUCLEAR STATION AND MONTICELLO RESERVOIR 21/

Operation of the Summer station would have a significant

impact on the biota of Monticello reservoir in the intake

structure, heat exchangers effluent discharge canal, and

mixing zone. Some mixing with Parr reservoir water would

occur as a result of discharges from Monticello reservoir

during the generating cycle of the Fairfield pumped storage

hydro station.

The cooling water intake structure (see Figures 3-1 and 3-2)

would be located flush with the shoreline, where it would

not be expected to attract fish or interfere with their

movements along the shoreline The cooling water would

be withdrawn from below the surface of the impoundment by

use of a skimmer wall extending to a depth of about 10

feet. There would be a possibility, particularly

because of anticipated high turbidity, that fish swimming

between the skimmer wall and thetraveling screens would

be unable to find their way out again and would become

trapped. 22/ The approach velocity of the intake water

would probably be about 0.7 fpswhich should be sufficiently

low to allow most small fish to successfully avoid being

swept into and impinged on the traveling screens. 23/

Water temperature during the time of year young fish would

be present in the reservoir would be near optimum (60OF)

for swimming performance and thus should not contribute to

any significant impingement problem.
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The water velocity through the screens should be about

1.3 fps, sufficiently low to allow most fish near or on the

screen to work their way free by moving laterally across it.

Some fish could become caught on the screens and suffocate,.

or pass through the screens despite the small mesh size,

and thus be subjected to thermal and mechanical stressps as

they pass through the condenser system. However, the

number of fish so affected should be low, and thus the

well-being of the fish population of the reservoir should be

secure. Because the integrity of the shoreline would be

maintained and the velocity of the intake water would be

relatively low, the intake structure would probably not

cause serious adverse effects.

Any organisms (particularly plankton) entrained in the

cooling water as it is withdrawn from the impoundment would

be pumped through the condenser system along with the lake

water and subjected to thermal and mechanical stresses. At

full power operation, the temperature rise across the con-

densers would be about 25 0 F, which during the warm months

would be superimposed on lake temperatures ranging from the

low to high 80°Os. Effluent temperatures of from 1050

to as high as 113 0F, meanwhile, could also be expected during

these months, and temperatures of this magnitude are

considered higher than those plankton can tolerate without

ill effects. 24/, 25/ During the remaining months, effluent

temperatures would be within acceptable limits.
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The length of time an organism is exposed to the

higher temperature cooling water is also of significance in

assessing the impact of passage through the condenser system.

At the temperatures often encountered in condenser

system .s, thermal dose (the combined effect of temperature

and time) determines lethality. 26/ During the cooler

months of the year when intake water temperatures would be

low, effluent temperatures would also be relatively low.

During these co oler months the travel time (23 minutes)

of the effluent would probably not be of consequence.

However, during May through September when intake 
and

effluent temperatures would be high, travel time could

be of sufficient consequence to cause significant mortality

of entrained plankton.

The mortality of organisms entrained in cooling water

could, under certain conditions, present a problem. 27/ If

mortality is -high and the volume of cooling water pumped

through the condenser system is a significant part of the lake

or river from whichit is being withdrawn, then a serious

threat to the viability of the ecosystem could exist. on

the other hand, if mortality is high but the affected volume

is small, compared to the volume of the cooling water source,

then any mortality as a result of condenser passage would

not necessarily be of consequence to the ecosystem.
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The volume of cooling water which would be used in the

Summer station condenser system in a day would be small in-

comparison to the volume of Monticello reservoir. The

reservoir would contain about 440,000 acre-feet. Approxiriately -

530,000 gallons per minute per unit (2,350 acre-feet daily),

or about 0.5 percent of the reservoir volume,.would be pumped

through the condenser system daily.

If this water contained the maximum number of plankton

found in a water sample from Parr reservoir (7,000 organisms/
liter, each assumed to weigh 10-5 grams), 28__/, 29_/ then

as much as 33,150 tons of plankton could, under the worst

temperature conditions, be destroyed each year (221 tons

daily) during the warmer months of May through September.

If the same number of plankton are distributed throughout

the lake, a complete kill in the condenser system would be

small compared to the size of the standing crop.

Organisms in the water pumped from Parr reservoir to

Monticello reservoir would temper consequences resulting from

entrainment losses. Approximately 29,000 acre-feet. would be

pumped into the reservoir each day during the pump cycle of

the Fairfield facility. This water would contain entrained

organisms, since no screening would be used on the penstocks.

This amount of water represents more than 12 times the

amount to be used in the condenser system, so any loss of

plankton due to entrainment in the cooling water would not
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be significant in Monticello reservoir. The Applicant would

monitor this aspect of the operation to measure the actual ef-

fects of entrainment and to evaluate its impact on the reservoir.

A mechanical cleaning system, rather than biocides,

will be used to prevent fouling of the condenser tubes.

Therefore, any adverse impact on entrained plankton will
J

not be aggravated by the condenser cleaning system.

During the summer months the water temperature in the

discharge canal and pond would range to 113*F. Temperatures

of this magnitude are higher than even warm water fish can 4

tolerate; therefore, fish could not occupy the discharge

system at this time of year. L0O 31/ 32/ During the

colder months, the warmer temperatures in the discharge

canal and-pond would probably attract fish. The attraction

of fish in winter to thermal discharges in both marine and

freshwater environments is well documented. 33/, 36__/

It has been suggested that zones of above normal

temperature may adversely affect fish through change in

maturation time, disease resistance, behavior, metabolic

rate, and resistance to low temperatures. 37/ If the

nuclear power station is temporarily shut down during winter,

fish mortality could result from "cold shock,"due to the

abrupt decrease in temperature in the discharge canal and

pond. At the Northport nuclear station, Long Island, New York,

striped bass and bluefish were killed during winter when
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temperatures in the effluent discharge area were reduced

from 510F to 310F following shutdown of the plant. 38/

More recently, large numbers of juvenile menhaden were lost

near the Oyster Creek nuclear power station in New Jersey,

when a natural drop of 110F in-the receiving waters was

accompanied by a plant shutdown. 39/

At Summer station, approximately 40 acre-feet of water

would be contained in the discharge pond and canal, a very

small fraction of the 440,000 acre-feet volume of Monticello

reservoir. But a rather large number of fish would probably

winter in the discharge pond and canal when the water tem-

peratures in this heated area ranges from about 60 to 90 0 F.

A sudden drop of 250F produced by a station shutdown would'

probably kill a large percentage of the more heat-sensitive

fish in the discharge pond and canal. The actual number of

fish which would perish, however, cannot be predictedsince

the ultimate fish population in Monticello reservoir cannot

be determined until the lake is filled and an equilibrium

established with Parr reservoir.

The impact of any fish kill on commercial or sport

fishing would be slight, since Monticello reservoir would not

be used for commercial fishing, and sport fishing would be

principally confined to a stocked and isolated pond at its

northern end. Structures between this pond and the main

body of water of Monticello reservoir would keep the sport fish

from seeking the warm water of the discharge canal. Should
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'o winter shutdown be necessary, and if winter fish kills become

a significant problem, measures could be taken at a later

date (.for example,placing screens or some other device) to

discourage fish from entering the canal. r

At the Virgil C. Summer plant, fish could also be

subjected to rapid-increases in water temperature when plant

operation is resumed after a shutdown during the winter.

Fish in the discharge canal would have to acclimate to the

temperature rise or vacate the canal. If fish are unable V
to avoid the thermal rise, mortality to some would result.

This adverse impact should be minimal, however, because

fish can avoid adversely high temperatures, and because .. there would be no concentration of fish in the canal after

the plant had been inoperative for a period of time.

The cooling water would be discharged to the surface

of the impoundment at a velocity of less than 1 fps, to effect

minimal mixing and rapid evaporative heat dissipation to

the atmosphere. Vertical mixing of the cooling water would

be limited to the upper 10-15 feet of the reservoir; below

15 feet little mixing would be expected. Water temperature

would therefore be highest in the surface and near-surface

waters close to the outfall. Temperature would decrease

with depth to ambient, or slightly above, below 15 feet

with increasing distance from the outfall.
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As a result of stratification, surface temperatures in

part of the mixing zone during the summer months would be

higher than would be compatible with fish life. 40/

In July, for example, temperatures in the immediate area of the

outfall would range to 1130F. Temperatures this high would

be directly lethal to centrarchids. 41/ Subsurface temper-

atures below the mixing zone and relatively close to the

outfall would, however, be acceptable. For example, the'

temperature preferential for bluegill is about 880 F. 42/

In general, since the fish in the reservoir would be free

to move about, they would avoid areas of unfavorable

temperatures created by the mixing zone. 43/ Since the

effluent would be discharged on the surface of the lake,

the mixing zone would not affect the benthos. Some blue-

green algal growth could be encouraged close to the outfall

because of the elevated temperatures which would occur in

that area.

The principal effect on Parr reservoir would be that

resulting from the fluctuating level caused by operating

the Fairfield pumped storage project. The temperature rise

of the water to be released from the proposed Monticello

reservoir via the pumped storage plant to Parr reservoir

is estimated by the Atomic Energy Commission Staff to be

less than 3'F under worst conditions of low water and high

withdrawal rates. This would be somewhat less than the 3.50F

to 4.2'F increment indicated by.the Applicant's model tests.
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This temperature increment, although small, could alter

species diversity of the aquatic organisms of Parr reservoir

in the vicinity of Frees Creek. No discernible effects on

fish in Parr reservoir and the Broad 'River would result.

44/, L5/, 46/

Nuclear plant start-up wastes, containing primarily

phosphate and detergents, would be treated in the sanitary

system. Soluble phosphate would be reduced to 5 ppm by

precipitation with lime or alum and then sent to -the oxidation

pond, a part of the sanitary system. The effluent would

be discharged to Monticello reservoir along with the water A

pumped through the turbine condenser system. The rate of

water use in flushing prior to start-up is not stated; the

Atomic Energy-Commission Staff assumed that the rate would

be of the order of 30,000 gallons/day, since the total

discharge would be about 600,000 gallons, and the cleaning

period could encompass 3 weeks. Assuming a steady flow

into the condenser water discharge of 530,000 gpm, the

AEC Staff estimates that phosphates would be diluted

1:25,000 prior tc entering Monticello reservoir, and greatly

diluted further in the reservoir. Phosphate would be

present in the discharge at a concentration of about 0.2 ppb.

Similarly, detergent would be present at about 10 ppb.

Because of these very low concentrations and the short term

of disposal, the flushing wastes would have virtually no

detrimental impact on aquatic life in Monticello reservoir. 47/

Phosphates discharged would serve as a nutrient to plant

I
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growth, but the levels to be discharged are too low to be

of concern.

The sludge from phosphate precipitation, which the AEC

Staff estimated would consist of about 2 tons of calcium
phosphate, would be buried. This would pose no threat to
human or wildlife communities since it would be a relatively.
small amount of a very insoluble compound. L

Oil-contaminated wastes from floor drains would be a
subject of concern. Oil would be separated from the water
prior to oxidation ponding; the water would be discharged

in the condenser water channel to Monticello reservoir.
LBetween 10,000 and 30,000 gallons/day would be processed,

with a resulting biochemical oxygen demand (BOD) of 6 to
167 pounds/day in the effluent. Upon dilution with condenser
cooling water, the BOD of the water entering Monticello
reservoir would range from about 1 ppb to 20 ppb. No
discernible effects would be produced by this discharge. 48/

The concentration of sodium sulfate would be 0.09 to
0.23 ppm in the condenser water canal. These levels would
be far below the existing concentration of salts in the
Broad River, and the AEC Staff concluded that disposal to
Monticello reservoir would be innocuous.

Effluent from the sewage treatment plant could be
chlorinated and discharged to Monticello reservoir by way
of the discharge canal. The many thousandfold dilution and
the high temperature of the condenser water would reduce
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chlorine levels to a concentration far below the point of

concern for any effects on aquatic life in Monticello reservoir.

if chlorinated to 1 ppm at the sewage plant discharge, the

effluent would have a resulting concentration of about 0.04

ppb, assuming a sewage plant flow of 30,000 gpd (estimated

from the floor drain system). This low concentration would V
quickly be reduced to even lower concentrations. 49/

Steam generator blowdown would initially contain

salts in the makeup water, small amounts of phosphates,

corrosion products, and chemicals for pH control. The

dilution in the condenser discharge that would result in

concentrations of the salts in blowdown would be'inconse-

quehtial to biota occurring in Monticello reservoir.

3.4 WATER-QUALITY

Water quality of the project reservoir and the Broad

River would be affected to some degree by redevelopment of

the Parr hydro plant:, construction and operation of the

Fairfield pumped storage facility, and the joint use of

project waters (Monticello reservoir) for once-through

condenser cooling by the Virgil C. Summer nuclear plant.

Monitoring of inflow upstream and downstream from the pro-

ject would make it possible to determine any water quality

changes attributable to construction and operation of project

facilities.
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During the construction phase, turbidity and siltation

of the Broad River downstream would increase due to erosion

from disturbed areas. Presently the Broad River carries a

substantial silt load which limits its biological produc-

tivity. This turbidity is largely natural and is attributed

to the characteristics .of the area soils, farming, and

development in the watershed.

Any adverse effects on downstream water quality should

be short term (the more pronounced during construction and

for a few years thereafter), but would depend upon an effective

erosion c~ontrol program which would limit the length of time

any area'would remain without a stabilizing vegetative cover.

It is possible that enlargement of Parr reservoir would lo

resujt in an enlarged "sink" for organic matter and other

nutrients that provide the necessary substrate conducive

to aatinomycete growth and odor production. The study con-

ducted by EPA to determine the source and cause of odor

problems in the Columbia municipal water supply pointed

out that tributaries to the Broad River upstream of the

Parr reservoir were the major sources of these nutrients.

The EPA indicated that treatment at the sources of in-

dustrial and municipal wastes should be implemented,
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commensurate with available teohnology. It is not expected

that the 3*F increase in temperature of water reaching Parr

reservoir as a result o.f cooling water from the Virgil C.

Summer nuclear station will greatly enhance actinomycete

development. This water would be diluted by waters of the

Broad River so that no increase would be apparent below

Parr dam. Furthermore, this temperature change would

affect only a small portion of the Parr reservoir.

Monticello reservoir would provide water for once through

cooling for the Virgil C. Summer nuclear station. A hydraulic

model study of the overall hydrologic system is being con-

ducted by Alden Research Laboratories at Worcester Poly-

technic Institute, Massachusetts. This model simulates

Monticello reservoir, Parr reservoir, and Broad River inflows

and outflows. Superimposed on the model are the thermal

and/or hydraulic characteristics of the proposed Fairfield

pumped storage facility, Units I and II of the Summer station,

Parr steam electric station, and Parr hydro station.

Conclusions reached from preliminary model studies by

Alden Research Laboratories are as follows:

-- --- -
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(1) The overall concept of the Parr hydroelectric project

is feasible.

(2) the average daily water temperature increase at the

discharge of the pumped storage plant into the Broad River

would be less than 30F, with a 25OF temperature rise at the

discharge channel for two nuclear units. The maximum

measured temperature rise in the Broad River during any

phase of the pumped storage process would be 4.2*F. These

predicted temperature increases would fall well within the

5.. 0 OF limit set by the South Carolina Pollution Control

Authority.

(3) Maximum heat transfer in the upper impoundment

would be achieved by stratifying the upper impoundment

through use of a low velocity surface discharge. Main-

tenance of the stratification would be necessary to keep

the water temperature d ischarged into the Broad River at

a minimum.

(4) Heat transfer to the atmosphere would be less in

the colder months than the warmer months.

(5) A 25*F temperature rise would be experienced by

the cooling water as it passed through the Virgil C.. Summer

nuclear plant condensers, without exceeding a maximum daily

average temperature rise of 3*7 in the Broad River at

the Frees Creek confluence.
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(6) Damming off a small northern portion of the upper

impoundment for recreation wduld have no measurable effects
L

on the overall heat distribution in the project.

(7) Further testing is required of undistorted models r-

of the nuclear plant structures and the pumped storage

structures to maximize stratification and minimize re-

circulation.

Vertical mixing of the nuclear plant heated effluent

with reservoir waters would be limited to the upper 10-15

feet of Monticello reservoir with little mixing below 15

feet. Water temperatures would be highest at the surface

and near-surface waters of the outfall. July temperatures

in the immediate vicinity of the outfall could range to

113*F. Predicted surface isotherms from Alden studies for

the project at 24.5 0 F temperature rise (Figure 3-3) and at

14.70 F temperature rise (Figure 3-4) for two different flow

rates indicate the configuration of the thermal plume as well

as temperature at Frees Creek. These figures substantiate

conclusions 2 and 5 above.

Further mod~l testing by Alden Research Laboratories

indicates that the project will meet the State of South Carolina

temperature criteria when operating a nuclear unit with a

condenser flow of 530,000 gallons per minute with a tempera-

ture rise of 25 0 F. Conclusions are presented in Appendix F

on Alden's Progress Report No. 2 on'one-unit and two-unit

operation at ambient river water temperatures of 45 0 F and 60 0 F.
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No temperature increase in the subimpoundmount is fore-

seen due to thermal discharges from the nuclear station.

Mixing of waters would not occur under normal operating

procedures and little conduction would be expected through

.the dike separating the impoundments.

Presently it is unknown to what degree dissolved

oxygen (DO) would be affected by discharge of heated water.

from the proposed nuclear station into the Monticello

reservoir.. However, it is well known that temperature is

important in determining the solubility of oxygen in water:

the solubility of oxygen decreases with the increasing water

temperature. No significant reduction in the DO content

of the condenser cooling water is expected. 50/ However,

some DO reduction could occur in the mixing zone of

Monticello reservoir. Any DO reduction in the mixing zone

would be determined by the saturation value at the dis-

charge temperature. A further decrease of DO could occur

in this region, due to increased rates of organic decomposi-

tion. or an increase in metabolic activities of aquatic

organisms brought about by the increased temperatures.

A reduction in DO could occur as a result of release

of subsurface water from Monticello reservoir via the

Fairfield facility. However, due to the turbulence and

agitation that would take place in the tailrace, deficient

DO concentration should not occur. It has been reported
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that tailwater fishing for brown trout and striped bass

is good at the Saluda hydro plant. 51/ Here waters are

- released from a depth of 145 feetwhere DO depletion would

be expected, but the water is aerated in the tailrace to

such a degree that these fish are able to survive.

Due to the relatively large daily drawdown and inflow

and mixing of reservoir water with that from Monticello

reservoir, stratification would not occur in Parr reservoir.

Therefore, operation of the redeveloped Parr hydro plant

would not adversely affect DO in the Broad River-downstream

of Parr dam. Thermal stratification would be artificially

increased in Monticello reservoir as a result of surface
1

discharge of heated condenser water from the nuclear station.

This warmer layer would act as a lid on the hypolimnetic

layer and thereby prevent total reservoir mixing. Strati-

fication could decrease water quality downstream when water

is withdrawn from the hypolimnion, which is usually very low in

DO. However, DO concentration would probably not be

deficient downstreamdue to the turbulence and mixing action

that would occur in the tailrace area.

The adverse effects on water quality of chemicals

discharged from the nuclear station to Monticello reservoir

have been discussed in the Atomic Energy Commission's Final

Environmental Statement. These chemical discharges were

separated into the following categories: start-up water,

floor drain and oil-contaminated wastes, ion exchange
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regenerant wastes, sewage and other sanitary wastes, and steam

generator blowdown. According to AEC Staff, none of the

above discharges would significantly alter water quality

and adversely effect aquatic biota. All the discharges

coupled with the thermal discharge could have a cumulative

adverse effect.

3.5 OUTDOOR RECREATION

The overall impact on land and water resources of the-'

project area resulting from increased recreational use would

probably not be significant. Provisions to dispose of solid

and other wastes generated through increased recreational

use, as proposed by the Applicant, are considered adequate.

The Applicant's proposed radioactive waste processing system

would be adequate for protection of persons using

the subimpoundment fishing area and Parr reservoir.

Two of the proposed facilities, however, are of concern.

Initial development, as proposed by the Applicant, could lead

to maximum use of the picnic area on Monticello reservoir

and possible overuse of the fishing subimpoundment.

The three recreation areas planned for initial develop-

ment, the boat launching area on Parr reservoir, the scenic

overlook on Monticello reservoir, and the subimpoundment

fishing area,would occupy 2, 30, and 300 acres,respectively.

An additional 1,082 acres would be reserved for future

recreational developments. Future recreational facilities

proposed within the project boundary would include areas for

general recreational development for which the specific uses
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would be. determined later. Future facilities considered by

the Applicant would be the expansion and/or addition of boat

landings, picnic areas, and camping sites.

Physical features of the project area would be altered

to provide for recreational facilities as proposed by the -

Applicant. Those facilities intended for use by the general

public, such as visitor overlook, fishing impoundment, and boat

launching areas, would allow for controlled manage-
ment in channeling visitor use to specific developed sites.

Most areas of Parr reservoir would not be considered

suitable for recreational use, due to an anticipated 10-foot

daily water level fluctuation. This fluctuation would

probably result in reduction of the biological carrying

capacity of the reservoir, which would decrease the present

fishing success. In addition, the exposed shoals caused by

the fluctuations would be extensive, reaching an average

horizontal distance of 375 feet from the high water mark in

some areas. Such extensive mudflats would greatly curtail

the boating potential of the reservoir. The fluctuation

would likewise reduce waterfowl feeding areas, and consequently

adversely affect the waterfowl hunting in the area. The

high turbidity of Parr reservoir and the somewhat lesser

turbidity expected in Monticello reservoir would be

aesthetically unappealing.
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Daily downstream flow releases, averaging at least 300

cubic feet per second, would have no adverse effects on

public recreational use and deveiopment below Parr power-

house. On the other hand, recreational use of Frees Creek

immediately below the Southern Railroad trestle would be

inhibited due to the combined effects of drawdown and rapid

stream flow.

Water within the recreational subimpoundment would -

initially be turbid and aesthetically unappealing after

filling from Broad River. Furthermore, the periodic

intermixing of the partially turbid waters of Monticello

reservoir with subimpoundment waters could increase the

turbidity of the subimpoundment. Nevertheless, the water

in the subimpoundment is expected to be clearer after

initial filling than the water in Monticello reservoir

proper.

3.6 SCENIC, NATURAL, AND HISTORIC AREAS

The proximity of Monticello reservoir to State Route 215

for several miles would create a visual edge,providing relief

from the narrow corridors formed by the pines bordering the road. j

Road stretches enclosed by trees could have openings that

would increase the visual complexity and interest of the

area. The spatial sense of the area would change from that

of a narrow monotonous feeling to wider changing spaces
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with visual interest provided by glimpses of a nearby body

of water.

The pines within the project boundary adjacent to

Monticello reservoir would, in time, be succeeded by hardwoods

and water-associated plants that would increase both the

biological and visual complexity of the area.

The 4-1/2-foot, almost daily fluctuation in the Monticello

reservoir would create mud flats, which affects detrimentally

the scenic qualities of a normal land-water edge of a nonfluctu-

ating lake. A distinct visual-edge would attract a viewer's

attention, and in the case of a fluctuating reservoir, his

attention would be drawn to its worst feature, the mud flats.

Further, the upper reservoir would be at its lowest elevation

during the late afternoon and early evening during times avail-

able for recreation in the summer. Operation of this reservoir

would, however, be limited essentially to weekdays, with less

fluctuation during the weekend periods of highest visitation

and recreational use..

The more extensive fluctuation of Parr reservoir from

the proposed higher elevation would create extensive unsightly

mud flats, with an estimated average width of 375 feet when

the reservoir was drawn down to its minimum elevation.

Much of the land between elevation 256 feet ms]. and

266 feet msl, including the islands formed in Parr rosrrvoir,

would be cleared. The only road near the reservoir is a

secondary hard-surface one that, except for two points, is
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from 0.3 to 1 mile away. All views of Parr reservoir,

except at the crossing of Cannons Creek and Hellers Creek,

would be blocked by mature bottomland forests. The crossings

of Cannons and Hellers Creeks would present extensive, in-

sightly views of mud flats and snags during low water stages.

The greatest exposure to this view of mud flats would occur

during early morning hours of weekdays and on weekends. 1 This is k.

because the operation schedule would'-have Parr reservoir drawn

down during the weekend when most family pleasure driving

and other recreational activities occur.

The only registered national historic site directly V

affected by construction of the project would be the Davis

Plantation, 1/4 mile south of the town of Monticello. The

plantation house is on a prominent hill that overlooks the

proposed Monticello reservoir. The upper reservoir edge

would be 1,000 feet from the house at the nearest point,

inundating several acres of existing pasture land.

While this would not directly affect the plantation

house itself, the scenery would be greatly altered from

rolling wooded hills to a large expanse of water.

The four archaeological sites located in the areal

would not be inundated by the project. However, the

occasional find of arrowheads or other artifacts in thle

project area indicates the likel'ihood that some unknown

t
-- • ,..

Ip
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archaeological sites could be covered by water.

3.7 NOISE LEVELS AND AIR QUALITY

Noise, dust, and engine exhaust would be undesirable
T7,:.

effects associated with the construction of the proposed

project. The exhausts of construction equipment and ve-

hicles of commuting workers would be an added stress on -.

the residents and wildlife of the area. However, the low

population density and large forested areas around the

project should render such effects negligible. To some

extent, noise and traffic would displace wild-

life during construction activities, some species more

than others.

The project would have little or no effect on air

quality at the site during operation. Most of the F
pumping energy would be furnished by nuclear power.

Noise associated with the Fairfield pumped storage pro-

ject, such as that from generation and pump operation, and flowing

water, would not be audible more than 100 yards away

from the powerhouse. F
The effects of the construction and operation of

the Virgil C. Summaer nuclear plant on the quality of

the air and noise pollution are discussed in the AEC
Environmental Impact Statement. Compliance with State

and Federal regulations is expected,' and monitoring

would occur to assure such compliance.
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Applicant has stated that any necessary burning of

vegetation during clearing operations would be carried

on in compliance with South Carolina State Regulations.

Air quality would not be significantly affected.
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4. 14EASURES TO ENHANCE THE ENVIRON14ENT OR TO AVOID OR

MITIGATE ADVERSE ENVIRONMENTAL EFFBCTS

The most obvious adverse environmental effects would

occur during construction of the proposed project with

accompanying excavation, clearing, diking, flooding, 
and

other activities. The Applicant has stated that the

contractors would employ specific construction practices

associated with minimizing detrimental effects. The

proposed measures would include: ý2/

(1) Soil erosion protection: reducing the duration of

soil exposure to a minimum, retaining and protecting the

natural vegetation whenever possible, and installing conduits

and settling basins. A storm water drainage system would be

installe'd as soon as practicable.

(2ý Dust control: frequent water sprinkling of roads,

parking lots, and construction staging areas.

Other erosion control procedures would include the

development of appropriate temporary and/or permanent

ground cover such as planting downstream faces of the dams,

replanting construction lay-down areas, and placing rip-

rap on the upstream face s of the dams where support for

vegetation -growth is unavailable. Prior to initiating

licensed project construction activities, the Applicant would

prepare job specifications to Include practices for soil

and water conservation as advised by the Fairfield County

Soil and Water Conservation District office located in

.Winnsboro, South Carolina.
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Borrowing would take place in the cleared Monticello

reservoir area, so that when the project is completed

there would be no unsightly scars on the landscape. Dredge -L
spoils would be disposed of by placement behind nearby.

embanked areas. After the water is drained, the areas would

be planted with appropriate vegetation consistent with the

precepts of the land management program discussed below.

Construction debris not salvaged and used could be

disposed of in several ways. For the trash and combustible

imaterials appropriate disposal permits from the South Carolina

Pollution Control Authority and the South Carolina Forestry

Commission would be obtained. These materials would be

placed in carefully constructed areas within the boundary

of Monticello reservoir, and burned under proper super-

vision, with fire-fighting equipment present. For the

incombustibles, hauling, burial, and special use could be

employed. Unsightly materials of no use would either be

transported to a State-approved disposal site-or disposed

of by burial or other appropriate means. As part of the

management program, an evaluation would be made to see if

this debris could be used in the upper impoundment as fish

habitat enhancement materials.

4i MITIGATION OF ADVERSE EFFECTS ON HUMAN ELEMENTS

The impact of construction of the proposed project in

such a sparsely populated rural area could disrupt local
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services, traffic, schools, school busing, and local

businesses.

The Applicant aware of the problems that rapid

changes would create, informed the people of the area about

the proposed project through local meetings held in Newberry

and Fairfield Counties. To facilitate communications, the

Applicant helped form a citizens committee composed of seven

area residents. 53/ The Applicant arranged trips for the

committee to a pumped storage project in Pennsylvania, to

the Alden Research Laboratories in Massachusetts where the

project was modelled, and to the Keowee-Toxaway nuclear

plant in South Carolina. 54/ The committee met with both

area residents and company representatives to discuss

problems associated with the plants in Pennsylvania and

South Carolina.

Three basic areas. of human concern on project con-

struction were defined by the committee: (1) increased

road hazards, (2) development of undesirable businesses,

and (3) a possible heavy influx of construction workers

which could strain area service facilities.

The Applicant discussed the traffic problem with

officials of the South Carolina Highway Department and

advised them of the anticipated increase in traffic due

to the construction work force. They were informed that

the traffic flow of State Highway 215, the primary road
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in the area, would not be heavy enough, even with the

construction increase, to justify a four-lane road. 55/

Two particular places on Highway 215 that could prove

hazardous were discussed, one in Jenkinsville at the I

intersection of Highways 213 and 215, and the other one -

at the entrance of the proposed nuclear plant. The.

highway department stated that they were familiar with

both locations and felt that improvements would be

necessary and would be made to insure maximum highway

safety. 56/

The Applicant also met with the School Bus Division

of .the South Carolina Department of Education to discuss

the need to arrange construction shift times and related I
travel to avoid times of school busing. 57/ (

Recognizing the concern regarding undesirable I

businesses in the community, the Applicant consulted

with members of the Fairfield County Council, the

County Planning Commission, and the Central Midlands

Planning Commission to determine what could be done

to insure the stability of the community. This

problem was discussed in depth with the Central Mid-

lands Commission and arrangements were made for a

commission representative and a member of the Fairfield
C

County Planning Commission to meet with the community

*.
r



4-5

committee to review countywide zoning and mobile park

locations. The community was informed, however, that

zoning could be accomplished only by local legislation.

Consultation with the Applicant's construction

contractor indicated that approximately 30 percent of

the work force would comprise residents within a 25-mile

radius of the project, and that most of those relocating

would probably find housing in the Columbia, South Carolina,

area (as discussed in Section 3).

4.2 LAND MANAGEMENT PROGRAM

The Applicant has proposed a land management program to

alleviate the adverse effects of construction and speed

the ecological adjustment of the project area. The program

would include aesthetic improvements and enhancement

of recreational facilities and wildlife habitat. The

program would be fully integrated with overall facility

planning, the monitoring programs, and the ecological-

study programs. The Applicant's land management proposal

would include:

(1) Erosion control: A program would be instituted

by the Applicant for preservation of ground cover to

control erosion during construction. Cover of land areas

along access roads and transmission lines would also be

protected. Control measures during construction would

also include the scheduling of clearing and grading

operations to minimize the susceptibility of the area to



4-6

erosion. The Applicant would.also work with the U.S. Depart-

ment of Agriculture, Soil Conservation Service, and the Fairfield

Soil and Water District, to minimize erosion by incorpora-

ting recommended soil and water conservation practices.

The protective measures would be integrated with wildlife

management and landscape programs so as to obtain the

greatest enhancement benefits.

(2) Timber management: A program would be put into

effect on the Applicant's lands to develop and utilize the

forest potential. This program would consider the

multipurpose use of these lands for wildlife and recrea-

tion as well as forestry. It would be integrated with

the wildlife management and recreational 'programs. The

options that the Applicant has with the present owners

reserve to the owners the right to remove the present

timber within a stated period of time.

(3) Wildlife management: This program would be

conducted in conjunction with the.improvement of habitat

through selective plantings of appropriate food and

cover plants, particularly in cleared and idle buffer

areas. Suitable areas could be developed and set aside

as wildlife refuges, depending on the results of ecologi-

cal studies. The U. S. Forest Service has negotiated an

agreement with the Applicant to develop wildlife habitats

along the Broad River (Appendix G, attachment to South Carolina

Electric & Gas Company letter, dated February 1, 1974).
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(4) Recreational potential: Recreational facili-

ties and activities compatible with the area needs, normal

project operations, and public safety would be developed.

Land areas for recreational facilities planned for Monti-

cello reservoir would be acquired prior to 1977 and would

accommodate picnic sites, primitive campsites, boat launch-

ing ramps, and a scenic overlook. In conjunction with the

construction of the nuclear station, a visitor center would

be constructed on a site overlooking the project area.

This center would contain educational exhibits of both

the nuclear station and the Fairfield facility and provide

- a panoramic view of the project. The center would be built

during the early construction stage of the project. The

recreational development plan is described in Section 1

of this statement.

(5) Impoundment management: Both the Monticello

impoundment and Parr reservoir would be developed with

consideration of the potential recreational benefits, as

well as thermal cooling and power generation purposes.

The uppermost (northern)portion of Monticello reservoir,

impounded by a roadway fill, would not be affected by

the daily impoundment fluctuations and would be developed

as a fishing area. The southeast shore near the nuclear

station would be developed as a scenic overlook. A boat

launching facility would be constructed on Parr reservoir.
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Impoundment management would be consistent with the safe

operation of the facility and in accordance with all appli-

cable requirements of the South Carolina Pollution Control

Authority and the South Carolina State Board of Health.

(6) Vector control: As a result of the clearing

operation, both Parr and Monticello reservoirs would be

clear cut around the periphery of the impoundments between

maximum and minimum water levels so that no timber would

be exposed. Standing trees would be topped 5 feet be-

low minimum water level, except for some areas in the

fishing subimpoundment. Periodic patrols would be es-

tablished to remove floating materials. Steps would be

.taken to eliminate stagnant pool formation due to incom-

plete drainage of the reservoirs during drawdown.

Partially submerged underbrush around the shoreline

would be eliminated. Fluctuations of the reservoir due

to operation of the pumped storage facility would also

control mosquito breeding and larvae production. Peri-

odic inspections would be made around the perimeter of

the reservoirs after they were filled to determine the

effectiveness of the control procedures. If the need

for spraying is indicated, the Applicant would consult with

the South Carolina State Health Department and imple-

ment a spraying program to assure that no objectionable

vector problems occur.



4-9

(7) Landscaping: Landscaping would improve the

aesthetic qualities of the areas. This program would be

integrated with the other land management programs to

insure maximum benefit. Maximum utilization would be

made of native vegetation with formal landscaping con-

fined to localized Areas on the site.

4.3, MEASURES TO MITIGATE ADVERSE EFFECTS ON FISH AND
WILDLIFE

The Applicant's environmental report stated that the

Applicant would conduct a biological monitoring program

on both reservoirs to assess the effects of construction

and operation of the Fairfield pumped storage facility

-and the Virgil C. Summer nuclear station. 58/

Primary emphasis would be placed on any species

representing a unique group and on species important from

a sport or commercial standpoint. Lower food chain or-

ganisms would also be studied. Specifically, the program

would be designed to:

(1) Document the present biological characteristics

of the site environs.

(2) Provide a basis for selecting measures which

could minimize'any projected adverse effects (including

thermal, chemical, radiological, biological, hydrological,

and mechanical effects).

(3) Evaluate the effects of construction and operation

of the proposed facilities on the biota.
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The program would be conducted in two phases: Pre-

operational and operational. The preoperational phase

would provide baseline information on the various aquatic

and terrestrial biota in the site environs. A report

on this phase is presently being finalized. The operational

phase would identify and evaluate changes in the baseline

characteristics as a result of construction and operation

of the facilities-.

The aquatic portion of preoperational monitoring is

presently underway. The initial survey was performed in

March 1971 (spring sample), and the summer sampling commenced

in June 1971.. The monitoring consists of the following:

(1) Collection of fish samples at various points on

the Broad River.

(2) Collection of samples of the various bottom

types in the river (benthos).

(3) Collection of plankton for identification. and

counting.

(4) Field and laboratory examination of species

collected to aid in the identification, estimation of age,

and growth rates would also determine pertinent population

parameters, and evaluate taxonomic characteristics.

Preoperational terrestrial biological monitoring

began in June 1971 and involves a habitat classification

and wildlife survey. Habitat classification consists of 9
mapping the various vegetative types in the site environs.
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Care is taken to note and evaluate any enhancement potential

arising during the conduct of the study. Particular em-

phasis is placed on potential waterfowl habitat development.

The wildlife survey would consider the most predominant

forms of both vertebrates and invertebrates.

The operational biological monitoring would involve

Parr reservoir and also include Monticello reservoir sampling

and taxonomic work similar to the preoperational efforts,

and would consist of the following:

(1) Specific studies to evaluate the effects of the

various facility operations on aquatic organisms.

(2) Tagging and studying of key species to evaluate

the impact of the project on the life history of these

species.

(3) An evaluation of the changes in ecological con-

ditions as compared to the baselines established in the

preoperational phrase.

Quarterly or seasonal migration and spawning data

would be taken from wildlife and fish samples. Aquatic

sampling was begun in 1971. The initial sampling

locations are shown on Figure 4-1. Certain sampling points

have been and may be relocated to conform with seasonal

requiements, as determined by the results of the monitoring

:,as it progresses. Details of the biological monitoring

program are presented in Table 4-1.
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Table 4-1

Biological Monitoring Programs

FREQUENCY OF A

PROGRAM VECTOR OR INDEX I SAMPLING ANALYSIS ILOCATION i/

Aquatic Fish Quarterly

Plankton

Benthos

Quarterly

Quarterly

Species inventory, popu-
lation composition, age
growth rates, condition
factors and life cycles
of important game species.

Quantitative and quali-
tative analysis of phyto-
plankton and zooplankton.
Development of food web
relationships and indicatorý
organisms.

Same as plankton

Stations ;d,
6, 7, 8, 9,
12, and 13

Stations 1,
5, 6, 7, 8,
12, and 13

J0, 41,i0, ii,

2, 3, 4,
9, 10, 11,

II-

Same

I I I-4

Terrestrial! Habitat

Wildlife

Quarterly

Quarterly

Classification and
Mapping of vegetative
types correlated with
soil studies.

Species inventory, popu-
lation trends, life cycle
and home range of impor-
tant game species.

Project Area

Project Area

_________________________________________________ I ___________________________________________________________________________________________________

........ -.--- ---.- 1 i A.... ........................... ..............---..-....---.-- • - • .................... ,.......
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A waterfowl habitat improvement plan would be carried.

out around both reservoirs. The impoundments would

attract waterfowl during spring and fall migrations.

Standard techniques would be used to provide food and

additional resting areas. This plan would be a signi-

ficant contribution to the Broad River waterfowl plan

which has been developed by the South Carolina Wild-

life and Marine Resources Department in cooperation with

the U.S. Forest Service. The management plan report

lists the following "built-in" features of the area: (1)

natural ponds and ox-bows, (2) open fields which can be

utilized for game food production, (3) greentree reservoir

sites; (4) suitable private lands already under cooperative

agreement, (5) hydroelectric reservoirs, (6) a native wood

duck population, and (7) suitable habitat in the Tyger and

Enoree bottoms for future additional development.

The principal methods for attracting and holding

waterfowl are:

(1) Planting Tfood patches, (2) flooding certain areas

during the fall with the aid of control dams and (3) providing

several"refuge-type" resting and feeding areas.

An agreement.concerning protection of fish

and wildlife has been reached between the Applicant and the

South Carolina Wildlife and Marine Resources Department.
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Two major points of the agreement are: (lW a continual

release of water (150 cfs minimum flow) from the Parr

reservoir necessary for the survival, reproduction, and

normal life cycle of all species of fish with particular

concern to striped bass during the spawning period of March,

April, and May; and (2) the dedication by the Applicant of

approximately 90 acres of land for a greentree reservoir site.

An additional fish mitigative measure for Parr reservoir,

if found to be desirable during operational studies, would be

regulation of reservoir fluctuations during spawning activities

of warm water species,.to provide more stable elevations and

improve spawning success.

4.4 MEASURES TO MITIGATE ADVERSE EFFECTS ON WATER QUALITY

The Appiicant has proposed to plant ground cover to control

erosion on disturbed land areas, i.e., access roads, saddle

dam sites, and transmission line rights-of-way. Clearing and

grading operation would be.scheduled by the Applicant to minimize

susceptibility of the area to erosion. The Applicant has also

stated that it would work with the U.S. Department of Agriculture,

Soil Conservation Service, and the Fairfield Soil and Water

District, to minimize erosion by incorporating recommended soil

and water conservation practices.

The possibility of accumulation of some heavy metals, i.e.,

chromium, copper, cadmium, lead, and mercury, in Parr and

Monticello Reservoirs has been raised. Any water quality

monitoring program should include analysis for these metals.

Water quality monitoring sponsored by the Applicant would:
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(1) Evaluate the baseline physical and chemical ,.4.

dharacteristics of Broad River and Frees Creek before and

during construction,

(2) Determine the quality of the water in Monticello and

Parr reservoirs and the Broad River after construction,

(3) Compare the quality of water in the subimpoundment

reservoir and river with applicable standards to assure -

compliance with regulations, and

(4) Provide data for an evaluation of the impact of the

project on the aquatic biota.

Two continuous recording stations would be operated by

the Applicant so that information could be obtained before

and during construction and during operation. Tentatively, )
these stations would be located near the mouth of Frees

Creek and approximately 5 miles upstream from Parr dam on

the Broad River. The stations would utilize complete

portable, battery-operated recording instruments to measure

dissolved oxygen, temperature, stream flow, conductivity, and pH,

Each station would consist of the instrumentation, an all-

weather enclosure, and a permanent enclosure stand. The

instrumentation would be the portable recording series

type. These instruments are battery-operated with individual

strip-chart recorders for each parameter.
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In addition, the Applicant would secure bottle samples

from various locations on a monthly basis to verify the

tecorder results and provide a more complete analysis.

The sample locations would tentatively be as-follows:

(1) Frees Creek, two samples; A station I mile up-

stream and one approximately 2 miles upstream from the mouth

of the creek., and

(2) Bro4d River, four samples: One approximately

one-half mile upstream, one approximately 3 miles upstream,

one 5 miles upstream, and one approximately 1 mile down-

stream from Parr dam.

Table 4-2 describes the type of analyses to be per-

formed in accordance with standard methods.

During project operation, the monitoring would con-

tinue, with deletion of the Frees Creek stations and

addition of new stations to correspond to the project

development. The monitoring would therefore be imple-

mented in stages as project development and operation

progress.

After Monticello reservoir is filled, a continuous

recording station would be installed by the Applicant in

the vicinity of the pumped storage inlet to monitor the

quality of water in the impoundment and record temperature,

dissolved oxygen, conductivity, pH, and turbidity.
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Table 4-2

Hydrologic Monitoring Programs

Frequency
of Sampling I

Vector
or Index Analysis Location

Continuous

Continuous

Monthly for
pre-opera-
tional and
for first
year oper-
ational.
This fre-
quency may
be reduced
with time.

Surface Water

Monticello Res-
ervoir Water

Surface Water
(laboratory
analysis)

Dissolved Oxygen
Temperature
Stream Flow
Conductivity
pH

Temperature
Dissolved Oxygen

1. Near mouth of
Frees Creek

2. Five miles up-
stream of Parr Dam

3. Monticello Reser-
voir near pumped
storage intake

1. V.C. Summer Nucleaz
Station intake andi
discharge

|Temperature
Carbon Dioxide (C02 )
pH
Dissolved Oxygen (02)
Total Dissolved Solids

(TDS)
Conductivity
Total Alkalinity(CaCO3
Total Hardness.(CaC0 3 )
Chloride (Cl)
Sulfate (S0 4 )
Silica (Si02 )
Iron (fe)
Calcium (Ca)
Magnesium (Mg)
Sodium (Na)
Phosphate (P0 4 )
Ammonia (NH3 )
Nitrate (N03 )
Biochemical Oxygen

Demand (BOD)
Chemical Oxygen Demand

(COD)
Heavy Metals

1. Both continuous
recording stations

2. 2 Samples on Frees. I
Creek (pre-opera-
tional), 1 & 2
miles upstream froA
Broad River

3. 4 samples on BroadI
River 1/2, 3 & 5'
miles upstream & 1
mile downstream
from Parr Dam

4. 3 stations in
Monticello Reser-
voir (operational)

- I

StI

0;

a

I I

Quarterly Groundwater

Monticello.
Reservoir

Same as monthly
surface water

Total Nitrogen
Ammonia Nitrogen
Nitrate Nitrogen
Total Phosphorus
Orthophosphate
BOD or TOC
Dissolved Oxygen

Springs & wells, at
least 8 locations;
piezometers
3 stations in Monti-
cello Reservoir

(02)
Source: ... South Carolina Electric & Gas July. 1972 Revised Application
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Three sampling stations, in addition to the contin-

uous recording station, would be established in Monticello

reservoir. Monthly measurements of temperature and dis-

solved oxygen on the surface and at 3, 5, 10, and 15-foot

depths would be taken at these stations.

To evaluate the trophic conditions of the impound-

ment, the Applicant plans to make quarterly analyses of

selected bottle samples for total nitrogen, ammonia

nitrogen, nitrate nitrogen, total phosphorus, and ortho-

phosphate. The oxygen consumption or demand properties

of the water would be determined by a biochemical oxygen

•demand (BOD) method or by the total organic carbon (TOC)

means. -The TOC means is preferred over the BOD method

because it is more readily accomplished and is reproducible.

Also, TOC is less likely to be erroneous due to inter-

ference of other chemical constituents. However, the

present generally unpolluted conditions of the Broad

River water and the expectation that little organic

material would be added to the system as a result of

operation of the facility suggests that BOD would be

an adequate measure of the oxygen demand in the system.

The dissolved oxygen would be measured in conjunction

with the oxygen demand measurements.
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After completion of the nuclear station, continuous

-recording stations would be installed near the condenser

intake and discharge. These stations would provide data

on the temperature and dissolved oxygen content of the

water passing through the condensers.

Monitoring would provide data on the physical and

chemical properties of the groundwater in the site vici- -

nity. Samples would be taken at various springs and

wells in the vicinity of the project. The exact number'-
and location of these samples would be determined in the

field, but at least eight points would be sampled.

Water quality samples would be collected and subjected to

laboratory analyses; water level and spring flow measure-

ments would be made quarterly.

4.5 MITIGATION OF ADVERSE EFFECTS OF RECREATIONAL
DEVELOPMENT

The environmental impacts associated with construction

of the proposed recreational developments would include: (1)
erosion from clearing for parking areas and access roads,

(2) run-off, carrying sediment and debris from the hard

surfaced and natural areas, (3) run-off, carrying sediment

and debris from construction of the subimpoundment dam,

and (4) loss of wildlife habitat.

Operation of the proposed recreational developments

would increase stress on the area to assimilate the wastes
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generated and increase traffic in recreational areas and

on the highways.

All recreational site areas covered by water would be

cleared and grubbed to varying extents according to the

planned use of a specific water area, including fishing,

boat launching, and swimming.

To the fullest extent possible, all marketable timber

would be removed by the present land owners or by the

Applicant prior to land inundation. The Applicant would

also remove the necessary timber only from lands set aside

for recreational purposes and those required for construc-

tion purposes.

The Monticello subimpoundment would be clear-cut from

elevation 420 feet to elevation 425 feet. The timber and

undergrowth of shallow inlets and portions of the shore-

line would remain undisturbed. Where trees would be cut

below the water surface, a 5-foot water clearance would

be maintained over stumps. Where the tops of stumps

would be above elevation 420, the upslope side of the

stumps would not exceed 6 inches in height. The under-

water area for 100 feet around the boat launching ramps

would be cleared and grubbed to elevation 425. In the

subimpoundment, the potential swimming area and the under-

water area within 100 feet of the shoreline would be clear-cut

and grubbed to a depth of 15 feet from elevation 425 feet.
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Boat launching areas planned for Parr. reservoir would

be cleared and grubbed from elevation 266 feet to elevation

257 feet for a distance of 100 feet on each side of the ramp.

All cut but unused trees and brush would be windrowed

and burned in accordance with Regulation No. 2A of the South

Carolina Pollution Control Authority. Inaccessible areas

containing large amounts of forest debris -would be burned

in small plots by controlled forest fire. Parr reservoir

would be filled and large floating debris would be removed,

allowed to dry, and burned in accordance with South Carolina

Pollution Control Regulation No. 2A.

.When Parr reservoir, Monticello reservoir, and Monti-

cello subimpoundment are full, the Applicant would establish a'

routine shoreline patrol to remove all dying trees, large

floating debris, and other hazards to aquatic activities.

The Applicant's proposed vector control program would be

initiated during the clearing operation. The impoundments r
would be clear-cut around their periphery between maximum

and minimum water levels so that no timber or brush would

be exposed. Steps would be taken to eliminate stagnant

pool formation due to incomplete drainage during drawdown

of the reservoirs. Areas around the shoreline containing

partially stbmerged underbrush would be eliminated. Fluctu-

ations of the reservoirs due to operation of the pumped

p

!
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storage facility would aid in controlling mosquito breeding and

larvae production. Periodic inspections would be made a-

round the perimeter of the reservoirs after filling

to determine the effectiveness of the control procedures.

Signs located at the entrance to each public access

area would indicate the type and location of facilities,

and the special use and occupancy rules. Appropriate

warning signs and maps would be located at all of the Applicant's

boat landings. Reevaluation of the restricted areas for

public use would be made after the project is in operation

and during the biennial review of the recreational needs

of the area.

The public would be excluded from certain areas with-

in the project due to the potential dangers. These areas

would include, but would not be limited to, a 300-foot

maximum approach distance to all points where intake or

discharge structures have been placed on the Monticello

impoundment shoreline that would be part of the operation

of the Fairfield pumped storage facility or the Virgil C.

Summer nuclear station. All restricted areas of Monticello

reservoir would be marked with can buoys. Also excluded

from public use would be the tailrace of the Fairfield

powerhouse, which would be marked by the use of can buoys

and by signs facing Parr reservoir on both ends of the

Southern Railway Company trestle.

The area upstream of Parr powerhouse is already marked

with 11 buoys and 11 more would be added. The Parr dam and
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Bascule gates would be flood-lighted at night and the tail-

race of Parr powerhouse would be marked with can buoys

- bearing the standard inland waterways "No Boats Allowed"

symbol.

The proposed project boundary would surround the

recreation areas, but otherwise generally would follow a

minimum of 25-foot horizontal distanceupslope from the

266-foot contour for the lower reservoir and the 425-foot

contour for the upper reservoir. Adequate shoreline con- F
trol could not be achieved unless a perimeter of land were

maintained around the reservoir,to protect scenic values

and permit orderly development of the recreation program

as proposed by the Applicant.

4.6 MEASURES TO MITIGATE ADVERSE EFFECTS ON NATURAL,
SCENIC, HISTORIC, AND ARCHAEOLOGICAL VALUES
During construction, the scenic values of the area

would be disrupted until completion of all plant seeding

programs. While the proposed land management program

would not completely correct this problem, it would soften

any harsh visual effects associated with the construction.

Landscaping and replanting disturbed areas with indigenous

plant'species would soon heal the construction scars and soften

the outlines of the project facilities. The proposed Fairfield

powerhouse and penstocks and the raised Parr dam would not be

visible from any hard surface-highway. Even so, the penstocks

would be painted a dark muted color +o blend into the

hillside and the face of the Frees Creek dam. The nearest

view of any of the dikes would be from 1 mile away. The



4-25

nearest view of the main Frees Creek dam would be from

approximately 1-1/2 miles. However, the nuclear plant

would be highly visible from many points on State Route

215 adjacent to Monticello reservoir and from Davis

Plantation.

The most difficult adverse scenic effects to deal with

would be those resulting from project operation. Water-level

fluctuations in Parr and Monticello reservoirs would periodi-

cally present some unsightly mud flats and bared shoals.

The greatest water-level fluctuations would occur in Parr

reservoir (about 10 feet) and would expose a substantial

amount of the near-shore bottomland. The visual impact

bf these exposed areas around Parr reservoir would be

mitigated somewhat, because the lowest water levels would

occur largely at night when the Fairfield facility is operating

in the pumping mode and during the morning part of the

generating mode. The impact of the exposed shoreline in

Monticello reservoir would be limited since the water

level lowering will be about 4-1/2 feet. The adverse

effects on the Davis Plantation would be the change from roll-

ing, wooded hills in the background to a broad water view

of Monticello reservoir. The nearest points of the

Monticello reservoir (the 425-foot contour) would be approxi-

mately 1,000 feet from the plantation. W¢hile the change

in view would be unalterable, the effects of the fluctu-

ation could be mitigated and the reservoir edge softened

by plantings (.ba2li cypress and several species of
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grasses should prove successful under the fluctuating*

conditions).

The South Carolina State archaeologist, Dr. Robert

Stephenson, indicated four recorded archaeological sites

in or 'near the boundary of the proposed project, none of

which would be inundated. The density of these sites and

the findings of occasional artifacts, such as arrowheads,

in the project area indicate the probability of other such

sites. The Applicant has donated $10, 000 to the'University

of South Carolina Institute of Anthropology and Archaeology

for excavation of two of the four known sites and for a detailed

survey of the project area to determine whether additional

sites exist and if detailed excavation and analysis are

warranted..
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5. UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS

5.1 ON THE HUMAN ENVIRONMENT

The displacement of as many as 25 families and five

cemeteries would be the most significant adverse human

impact caused by construction of the project. The loss

of approximately 700 acres of agricultural lands would

be a less serious impact, since farming in the area is

usually for supplemental income. There would also be a

loss of approximately 3 percent of the counties'

forested lands. The influx of construction workers would

create a strain on area service systems, and cause the

disorderly growth of trailer parks and some undesirable

businesses in a rural area without the zoning controls .

to cope with such problems.

During construction and for several years thereafter,

the effects on the scenic and aesthetic qualities of the 4
area would be noticeable, especially in the area of

the Davis Plantation'and Monticello Church. The visual

impact of mud flats created by the fluctuating reservoirs

would last until these areas are successfully seeded with

amphibious plants.

The value of lost archaeological sites is diffi-

cult, if not impossible, to assess. A detailed survey

would be required to determine their existence and nature.

Whenever land is flooded, however, there is risk of losing

unknown sites.

P1
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No known metallic resources are present in the project

area, but construction materials such as sand and gravel --

deposits would be lost.

Some degree of dust and noise pollution would be /

unavoidable, transitory effects associated with the con-

struction of the project. Good construction practices, normal

rainfall, and the nature of the soil and its ground cover

could minimize the dust problem.

The remoteness of the project, intervening forests,

and the low population density of the area should keep

the construction noises at a low pitch for the human

population. The adverse impacts of noise on animal

populations would be of temporary duration.

5.2 ON.WATER QUALITY

During the construction phase,erosion of disturbed

areas would result in increased turbidity and siltation

of the Broad River in the vicinity of the Parr dam and down-

stream. Some erosion of banks would occur during the

early stages of operation of the combined projects. The I.

extent to which erosion of disturbed areas occurred would

be dependent upon the amount of rainfall and the effectiveness

of erosion control measures taken during this period.

In any event, the disruption of existing water quality, due

to runoff from disturbed areas and erosion of banks, would

probably be of short duration.

Operation of the Virgil C. Summer nuclear station

would entail the use of project waters (Monticello reser-

voir) for condenser cooling, and the discharge of heated
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effluent into the reservoir. Chemicals from the nuclear

station would reach Monticello reservoir and eventually

the Broad River. All discharges (thermal and chemical)

to the aquatic environment must meet applicable South

Carolina water quality standards and should not have any

significant detrimental effects on the aquatic life.

The cumulative or synergistic effects of these discharges,

however, is presently unknown, but could be measured during.

the operation.

No significant unavoidable adverse effects on water

quality are foreseen due to operation of the redeveloped Parr

hydro station and the Fairfield pumped storage facility.

p The Parr reservoir would not stratify thermally,due to

the daily drawdown and mixing of reservoir water with that

from Monticello reservoir through operation of the Fairfield

facility. Surface discharge of heated effluent from the

nuclear station would enhance stratification in Monticello

reservoir. Since subsurface waters would be withdrawn from

Monticello for operation of the Fairfield facility, a slight

oxygen deficiency could occur in the Parr reservoir and

possibly downstream in the Broad River.

5.3 ON FISH AND WILDLIFE

Approximately 9,400 acres of wildlife habitat would be

inundated as a result of increasing the height of the Parr

dam and creation of the Monticello reservoir for the Fairfield

pumped storage facility. For relocation of the Duke power

line and construction of the Fairfield-Summer tieline,

approximately 80 acres of land would be required. These
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activities would result in displacement of wildlife to ad-

jacent areas, thereby upsetting any existing balanced

ecosystems, but the extent and severity of this disruption

is presently unknown. Transmission line rights-of-way would

create edge habitats which could provide for a more diverse.

fauna.

Some 15 miles of poor quality stream fish habitat would

be inundated as a result of construction and operation of the

project. Enlargement of Parr reservoir is not expected to

result in an increased carrying capacity of fish due to the

daily fluctuating water level. Organic production in the

littoral zone would be reduced and spawning success of ¶'

centrarchids would be curtailed.

Mortality of some larger organisms (i.e., fish) could

occur from physical injuries caused by passage through

the pumped storage pump-turbines, to and from Monticello

reservoir. Fish screens would be impractical on the in-

take structure of the pump-turbines, due to high flow.

rate, and would probably cause greater fish losses due

to impingement.

Organisms (particularly plankton) entrained in the B

cooling water during withdrawal from Monticello reservoir

and pumping through the condensers of the Virgil C. Summer

nuclear plant would be subjected to mechanical and thermal

stresses, and many, if not all, would perish, especially

during the warmer months of the year. AEC Staff has esti-

mated that under the worst temperature conditions as much
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as 33,000 tons might be destroyed during May - September,

or about 220 tons daily. Plankton forms are usually short

lived, and heavy mortalities to populations occur under

certain natural conditions, including exclusion of light

by turbid water, overpopulation, and extreme changes in

water temperature.

II
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6. RELATIONSHIP BETWEEN LOCAL AND SHORT-TERM ENVIRONMENTAL

USES AND MAINTENANCE AND ENHANCEMENT OF LONG-TERM

PRODUCTIVITY. 
9

The short-term environmental use of the project

site has been considered to be a 50-year period. -

Although the proposed nuclear unit could have an operating

period of 40 years, the operating life of the entire power

complex would be indefinite.

The-short-term use of the environment would include

a number of disruptive elements. The inundation of. 2,550

additional acres of land by enlargement of the existing

Parr reservoir and construction of the 6,800-acre Monticello

reservoir would result in the relocation of as many as

.25 families and loss of forest and agricultural resources

and wildlife habitat. -The construction of roads, project

structures, and transmission lines would be disruptive both

during building and operating periods. Construction would

preclude use of project lands for other purposes for as

long as the project lasted.

Long-term benefits include generation of power to

meet a growing consumer demand, tax revenues for govern-

mental uses, permanent job opportunities for plant

maintenance and operation, and expanded recreational

facilities.

Long-term benefits in human consideration would be

enhanced by the Applicant's proposed land management

program for project land and water'resources. Thus,

for example, provisions for enlarged recreational areas
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and improved sport fishery resources would be long-term

enhancements of the area.
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7. IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS
OF RESOURCES .

Numerous resources would be used in the construction.: '

4 
-

and operation of the Fairfield facility, including land,

material, and supplies; water from the river; and human

skill and labor, as well as capital. Some of these re-

source commitments would be irreversible and irretrievable,

such as the construction materials and supplies which

could not be salvaged after their use. In addition,

water would be lost through evaporation from both Parr

and Monticello reservoirs.

The only known. economic mineral resources in the

vicinity are sand and gravel deposits in the Broad River

flood-plain and the gravel quarry on Rocky Creek. Commercial

dredging of these materials has been conducted a few miles

upstream from the Parr reservoir until recently. Within 10

to 15 miles of the site is a noncommercial kyanite deposit

at Little Mountain; a proposed granite quarry operation is

located downstream on the Broad River. However, it appears

that no economic mineral resources underlie the-site, and loss

of mineral resources due to construction and operation of the

Fairfield .facility would, therefore, be negligible.

Should such resources exist, the project would not pre-

clude their exploitation by future generations. L

I.

-.-- ---- ----
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Other resource commitments such as the use of land for

construction operations would only be temporary, and the

lands could be returned to former or other uses following

construction. When the useful lifetime of the project is

completed, it would be possible to remove structures,

drain the impoundment, and replant trees. While this

would essentially return 'the area to a natural condition,

it is doubtful that this would ever be done. Thus, the

elimination of forest land, particularly the hardwood

forest land and its associated wildlife habitat to be

flooded by Parr and Monticello reservoirs, would be an

irretrievable commitment of resources.

I-

* I,
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8. ALTERNATIVES TO PROPOSED ACTION

The purpose of the redeveloped Parr-Fairfield pro-

ject is twofold: To provide the Applicant with 518.4 mw

of new peaking generating capacity; and to provide a.

source of condenser cooling water for the 1,800-mw Summer

nuclear steam-electric plant, 900 mw of which is authorized

by the Atomic Energy Commission and is presently under

construction. This peaking capacity and cooling cap-

ability could be supplied from alternative sources; however,

the location of the nuclear plant is fixed, and therefore

its cooling system must be located nearby. The Parr-

Fairfield project and the Summer nuclear station were

conceived and-designed as.an integral generating complex.

8.1 COOLING CAPACITY

If a license for the redeveloped Parr-Fairfield

project were not to be issued, then the Applicant would

have to apply to the Atomic Energy Commission for

authorization to construct an alternative condenser .

cooling system, in order to meet its scheduled completion

date of 1977 for the first unit of the Summer plant.

Such an application would consist of a specifically

proposed alternative, an environmental impact report

on this alternative, and a preliminary safety analysis

of this proposed alternative.

If the staff of the AEC should then determine that

this alternative would have a significant environmental

impact, a revision to the AEC's final environmental impact
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statement on the Summer nuclear plant would be required.

Possibly, the hearing on the nuclear plant would have to

be-reopened.

Alternative type cooling systems for the Summer

nuclear plant would include mechanical draft evaporative

towers, natural draft evaporative towers, a spray cooling

pond, and a nonspray cooling pond.

8.1.1 Mechanical Draft Evaporative Towers

Mechanical draft evaporative cooling towers use

powered fans to blow air upward or across flowing water.

The towers would be grouped in structures about 30 to

40 feet in height. Cooling takes place largely by eva-

poration of part of the water. The total capital cost

* for cooling two 900-mw nuclear units would be about

$30,600,000, or $17 per kw. Total annual operating

costs, assuming an 80 percent plant factor, would be about

$3,400,000,or 0.27 mills per kwh. Water loss due to

evaporation would be about 32,000 acre-feet annually.

This amount of localized evaporation would have a

potential for creating low-level fog in the immediate

surrounding area.

8.1.2 Natural Draft Evaporative Towers

Natural draft evaporative cooling towers are large

hyperbolic structures designed to create a flow of air

through the water by means of the chimney effect created

by a difference in density between internal and exter-

Snal air. The towers are very large, as much as 400

~

.. 1
.4. i*I

(

7
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feet high and 400 feet in diameter at ground level.

They would create a fog plume at high altitudes, which

could carry downwind for several miles. The total capital-

cost for cooling two 900-mw nuclear units would be about

$43,200,000, or $24 per kw. Total annual operating costs,

assuming an 80 percent plant factor, would be about $2,500,000,

or 0.20 mills per kwh. Water consumption would be about

27,000 acre-feet annually.

8.1.3 Spray Cooling Pond

A spray cooling pond utilizes pumps and nozzles to

spray the condenser cooling water into the air, increasing

evaporation and releasing heat to the atmosphere. The

water is recirculated in a relatively small pond. Ground

fog formation (somewhat similar to that experienced with

mechanical draft towers) with some downwind drift would

be expected at certain times, depending on atmospheric

conditions. The total capital cost for cooling two 900-

mw nuclear units would be about $32,400,000, or $18 per

kw. Total annual operating costs, assuming an 80 percent

plant factor, would be about $3,400,000, or 0.27 mills

per kwh. The pond would require an area of about 120

acres. Water consumption would be about 29',000 acre-

feet annually.

8.1.4 Nonspray Cooling Pond

A nonspray cooling pond would recirculate water

in a similar manner to the proposed Monticello reser-
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voir; however, it would require a surface area of about

3,200 acres, as compared to 6,800 acres for the proposed

Monticello reservoir. Annual water consumption would

be about 34,000 acre-feet. The total estimated capital

cost for gooling two 900-mw nuclear units would be )
about $27,000,000, or $15 per kw. The total annual

operating cost, assuming an 80 percent plant factor, would

be about $600,000, or .05 mills per kwh.

8.2 GENERATING CAPACITY

Possible alternatives to the proposed project, J
assuming adequate condenser cooling facilities would

be provided for the Summer nuclear plant, would include

(1) no further increase in capacity,. (2) power pur-

chased from other systems, (3) nuclear-fueled steam-electric

generating plants, (4) coal-fueled steam-electric generating

plants, (5) oil-fueled gas turbines, (6) conventional

hydroelectric plants, (7) other pumped storage projects,

(8) a modified Fairfield Project, and (9) conservation of

energy..

8.2.1 No Increase in Capacity J

The Applicant will need new sources of generating capacity )

in future years,. Staff's studies of the Applicant's system j
show the need for-additional electric power. The annual

growth rate in peak demand has been projected as 11.3 percent,

which approximates the historic annual growth rate during

the 5-year period from 1965 to 1970. This projection, along r
7-t
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with planned capacity additions, is shown in Table 1-1. Even

if the projected need for electric power is reduced-by

conservation practices, the system would still be expected

to grow, although at a slower rate.

Not to expand system generating capacity would result

in the Applicant being unable to provide an adequate, reliable

source of power to its customers. The theoretical alternative

of no further additions to Applicant's overall generating

capacity is, therefore, considered as not being feasible.

8.2.2 Purchased Power

The Applicant has a purchase agreement with Carolina

Power and Light Company for 140 mw of generating capacity

-from the Sutton No. 3 generating unit, which terminates

May 1,-1977. After that date, there appears to be no fore-

seeable surplus of capacity available from neighboring

systems.

The southeastern region of the United States, which

includes the App, licant's system, is experiencing load

growth rates substantially greater than the national

average. The Southeastern Electric Reliability Council report

to the Federal Power Commission shows that projected

load forecasts and planned generating capacity instal-

or



8-6

lations through 1990 will not provide any significant

surplus generating capacity which could be made available

for the Applicant's system under a long-term purchase i

- agreement.

Purchase of power from neighboring power systems would not

provide a viable long-range alternative.

8.2.3 Baseload Nuclear-Fueled Steam-Electric Plant

A baseload nuclear-fueled steam-electric plant would

provide the Applicant with a large block of capacity operating

at a high plant factor, probably on the order of 70 percent

over its lifetime. Because of its low fuel cost, it would

displace older fossil-fueled plants, which would then operate
L -

fewer hours on the system load, or would stand by as system.

reserves.

Construction of a nuclear-fueled plant would require

securing Federal, State, and local licenses and permits re-

quiring the meeting of stringent safety and environmental

standards. The nuclear plant site would require an adequate

supply of cooling water and a cooling system that would meet V
environmental temperature standards.

The estimated capital cost of nuclear generating capa-

city equivalent to the Fairfield plant would be about

$143,000,000, or $297 per kw. This includes the fixed U

nuclear fuel cost, and the estimated cost of the condenser

cooling system. The estimated variable operating and fuel

costs would be about 2.00 mills per kwh.



8-7

8.2.4 Baseload Coal-Fueled Steam-Electric Plant

A baseload coal-fueled steam-electric plant would 9
provide the Applicant's system with a comparatively

high efficiency source of generating capacity. It would -

operate at a high plant factor during its early years and

would have a lifetime average plant factor of from 50 to

60 percent. These steamplants are available in a wide

range of unit sizes, operating temperatures, and pressures

to accommodate most system needs. 7
Construction of a coal-fueled plant would require

securing State and local licenses and permits and finding

an adequate water supply and available adequate fuel trans-

portation. Detrimental effects of a coal-fueled

base load plant would include air pollution from stack

emissions, the depletion of fossil-fuel resources, consump-

tive use of water by cooling towers, and in the absence

of cooling towers, heated water discharges. The construc-

tion and operation of a thermal unit would also have an

adverse aesthetic impact. Adverse impacts to scenic

values would be caused by the construction of cooling

towers, smoke-stacks, new transmission lines, stack

discharges, and fuel storage areas.

The estimated capital cost of coal-fueled gen-

erating capacity equivalent to the Fairfield plant
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would be about $91,200,000,or $190 per kw. This in-

cludes the estimated cost of the cooling system and

electrostatic precipitators, but not the cost of

- sulfur removal equipment. The estimated variable P

operating and fuel cost would be about 6.24 mills

per kwh.

8.2.5 Oil-Fueled Gas Turbines

Oil-fueled gas turbines would provide the

system with a peaking source of power in contrast

to nuclear and coal-.fueled steam-electric plants

which would provide base load capacity. Gas tur-

bines have a relatively low capital cost, are

quick-starting compared to steam-electric plants,

are adaptable to a wide variety of site locations,

and are feadily automated. Typically, these plants f
include provision for remotely controlled un-

attended operation and are furnished with a

self-contained cooling system and weatherproof

housing. They are equipped to burn either liquid

petroleum fuels or natural gas, and may be installed

to burn either fuel interchangeably. These units

can be started, synchroni zed,and loaded automatically

within 5 to 20 minutes. On a typical utility system

load, they would operate 500 to. 1,000 hours per year

and serve as ready reserve when shut down.
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Disadvantages of gas turbines would include the

consumption of fossil derivative fuels currently in

short supply; low efficiency; high operation and

maintenance costs, making them uneconomic for generat-

ing large amounts of energy; high noise levels; and

introduction of combustion by-products into the atmos- .-

phere. Gas turbines are less reliable than conventional

hydro or pumped storage hydro units for quick starts in

emergency situations. Recent shortages could also decrease

the reliability of this type of fuel supply.

The estimated capital cost of oil-fueled gas

turbine capacity equivalent to the Fairfield plant

would be about $57,900,000, or $121 per kw, including

the cost of oil storage tanks at the sites. The

estimated variable operating and fuel costs would total

about 15.32 mills per kwh.

8.2.6 Comparison of Annual Costs of Thermal Generating
Alternatives

Table 8-1 shows the Staff's comparison of annual

costs between the Fairfield plant and each of the three

thermal generating alternatives listed previously.

The annual costs are shown for the year 1982, the year

that the second Summer nuclear unit is expected to be

available to supply additional low cost pumping energy for

the Fairfield plant. In common with all pure pumped

storage developments, the Fairfield plant would require

about 1.5 kwh of pumping energy for every kwh of energy

-- - -- -
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generated on the system load. In 1982 it is estimated

that 80 percent of this pumping energy would be supplied

from nuclear-fueled plants and 20 percentfrom coal-

fueled plants.

The cooling water benefit of the Fairfield develop-

ment has been subtracted from the cost, reflecting that

if Fairfield were not built, the cost of an alternative

cooling system for the Summer nuclear station would

have to be added to the cost of the alternative thermal

capacity built to replace Fairfield.

Table 8-1 shows that when the power generation costs

and the cooling water benefits of the Fairfield develop-

ment are considered together, they show an annual savings

of $1,849,_000 over the next most economical alternative,

gas turbine capacity.

8.2.7 Hydroelectric Alternatives

The Applicant and the FPC sta-ff studied several

hydroelectric conventional and pumped storage sites to

determine their suitability 'for development as alterna-

tives to the Fairfield project. The Applicant's study

was of its service territory while the FPC Staff study

included both the service territory and the adjacent

area up to a distance of about 120 miles from the

Fairfield site.

The Applicant's alternative sites were selected for

suitability as multi-generation complexes with the view

of concentrating thermal and hydro generating plants



I

*1

-A

i-Table 8-1

Comparison of Annual Costs for 1982
(Thousands of Dollars)

1 *9* t I --

Gas Turbine...... .° Nuclear Coal
- .. . .NuclEnergy (800,000 mwh)

Capacity (480 mw)

Cooling Benefit
(1,800 mw)

TOTAL

Savings, Pumped Hydro

$ ,41.8 i__/

16,347

-4,897

$14,868

$ 1,600

23,191 2/

$ 4,992

16,714

I 7,569

2/ 9,148

$16,717

$ 1,849

$24,791

$ 9,923

$21,706

$ 6,838
co
!-a

__________________ I ___________ J

1/.

2/

Cost of 1,200,000 mwh of pumping energy.

Includes separate nonspray cooling pond.
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together to minimize environmental impact, especially

relocations, service roads, and transmission lines.

Besides the Fairfield site, the Applicant considered a site

on the adjacent Little River a few miles southeast of

Parr,'and the Blair site on the Broad River 11 miles.

upstream from Parr dam.

(a) Blair. This site is on the main stem of the

Broad River and is potentially both a conventional and

pumped storage hydro development. The scheme considered

by the Applicant would require a reservoir area of 21,430 1

acres and would develop a head of about 50 feet. Besides 4

the relatively low head, disadvantages of this site are

the necessity of extensive relocations and the difficulty

of meeting thermal discharge regulations if the reservoir

were used as a thermal plant cooling pond.

(b) Little River. This site would require-an upper

reservoir off the main, stem of the Broad River and is

similar to the Fairfield site with regard to environmental

impact, except that it does not make use of an existing

hydroelectric development for the lower reservoir. Also, t

the. cooling surface area of the upper reservoir would be

somewhat smaller than Fairfield's, thus providing less

cooling capacity.

The FPC Staff studied potential conventional and

pumped storage hydroelectric sites located within a radius

of about 120 miles of Parr dam. None of the sites located

- -..-- -. . :.t
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within the Applicant's service area are economically

feasible for development. The Greater Lockhart site was

the most economical potential site studied within the

Applicant's service area. The site is .located on the Broad

.River about 30 miles north of the Parr project and would be

developed as a combination conventional and pumped storage

hydroelectric project, with an installed capacity of 250,000-

kw conventional and 750,000-kw pumped storage. *The estimated

capital cost of the Greater Lockhart project would be about

$312,000,000, including transmission lines, or about $312

per kw. This compares with the estimated capital cost of

$220 per kw for the Fairfield development.

The most economical alternative sites studied are

located within the service area of the Duke Power Company,

85 to 120 miles from Parr Shoals, where the mountainous
.topography would permit high h~ead development. Many of these..."

sites will be needed in the future as the load requirements

of the Duke Power Company and other neighboring utilities

increase.
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8.2.8 Fairfield Project with Small Upper Reservoir

The Department of the Interior has suggested, as an

alternative to the proposed project, the use of a smaller

upper reservoir for pumped storage and make-up water along

with cooling towers for the two 900-mw Summer nuclear units.

The staff has studied this possibility by modifying

the proposed project with the objective of reducing the

size of Monticello Reservoir from 6,800 acres to about

1,200 acres; The smaller upper reservoir would be formed

by a long dike extending east from the proposed Fairfield

intake structure to a point just west of the community of

Jenkinsville, enclosing the southern end of the proposed

Monticello Reservoir.

The smaller reservoir would require live storage of

about 32,000 acre-feet, compared to 29,000 acre-feet for the

proposed project, to compensate for a lower average operating f
head .between the two reservoirs. The size of Parr Reservoir

would be increased by about 200 acres to provide this addi-

tional live storage, so the net decrease in land use would

be about 5,400 acres.

The smaller reservoir would require about 68 percent

more earth volume- for the dams. The drawdown for the smaller

upper reservoir would be about 33 feet, compared with 4.5

feet for the proposed Monticello Reservoir. Despite the

0 . r"

__________
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savings in land area, this scheme would be about 12 percent

higher in capital cost, chiefly due to additional earthwork

and slightly larger capacity turbines and waterways.

The main disadvantage of the small reservoir alternative

is that it provides no cooling water benefit to the Summer

nuclear station, since a cooling tower system would have to

be constructed to avoid unacceptable temperature increases

in the Broad River. This cooling water benefit is estimated

as about $4.9 million per year, as shown in Table 8-1, and

gives the proposed Fairfield project its economic advantage

over other alternatives. The small reservoir scheme would

not have this benefit, and consequently is economically

unattractive.

8.3 CONSERVATION OF ENERGY

During the next two decades a program for conservation

of electric energy must focus principally on modifying tradi-

tional patterns of energy use toward reduced energy require-

ments. Although of long range importance, further improve-

ments in generation and equipment efficiencies will come

slowly, and many years will elapse before such improved

equipment could constitute a sufficiently large proportion

of the total to significantly raise the average efficiencies

of generation and utilization.

9-
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The Federal Power Commission in its 1970 National Power. Survey projected the growth in power requirements and installed

generating capacity through the next two decades as follows:

1970 1980 1990

Installed Capacity 340 665 1260
(millions of kw)

Energy Demand 1.6 3.2 6.0
(trillions of kwh)

Population 203,235,298 227,765,000 251,431,000

Energy per Capita
(kwh) 7,950 13,780 22,450

The 20-year projection (through 1990) indicates an

annual growth rate in electrical energy demand amounting to

about 6.7 percent, but it does not specifically consider the

effect of a national commitment to energy conservation. The

SStaff knows 6f no comprehensive validated analysis of potential

electrical energy savings from conservation measures, but

notes that most speculative estimates appear to be in the range

of a 5 to 7 percent reduction, which might be achieved in 5

to 10 years. These estimates are for voluntary conservation

measures, not for a forced program of energy-use reduction with

restrictions onkinds of energy use, embargoes on sale of

electric equipment, or similar measures Which might be employed

in a power emergency.

J
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Some electric utilities have promoted conservation 9
programs and report a degree of success. Thus, for example,

Consolidated Edison in the New York Metropolitan Area was

faced with heavy demands for peak power and inadequate generating

capacity, and launched a "Save a Watt" campaign. It was partly

a voluntary promotional effort aimed at greater conservation in

the use of electrical energy, and together with a voltage

reduction of about 5 percent reportedly resulted in reducing
the summer peak load by as much as 400 mw. This was about 5

percent of the peak load and may have prevented power failures in I
New York. Though it might be difficult to sustain such load

reductions indefinitely, the promotional campaign apparently

had some success in limiting power demands.

Utility promotional efforts aimed at conservation

are therefore desirable. Conservation-conscious operation

of ranges, dishwashers, and laundry facilities; better use of -

heating and air conditioning equipment through stabilized

settings of thermostats; effective insulation and use of storm

windows; improved lighting practices--these are some of the ways [
the consumer can be encouraged to save in the home. Similar

potential savings exist in office buildings, stores, and

industrial plants.
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There are economic and environmental-protection benefits

from energy conservation that can be directly rewarding to

individuals. As consumers waste less power and more efficiently

use what is available, they reduce the monthly electrical bills.

As a consequence of reduced generation, atmospheric emissions

and waste heat discharges are less.

Though conservation cannot eliminate growth in energy

demand and the need to expand electric generating capacity,

Staff believes that conservation practices have the potential

of reducing the annual growth rate by perhaps one point--that

is, from the projected 6.7 percent to 5.7 percent--at the

end of the next decade. Such savings could effect a signi-

ficant reduction in the need for new generating capacity

I during that period.

& --
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9. DISCUSSION OF COMIENTS ON DEIS

Notice of availability to the public of the Draft
Environmental Statement was published and copies were mailed
to appropriate Federal, State, and local agencies for comment
on September 7, 1973.

Comments were due on October 22, 1973. Staff began
preparing its Final Environmental Impact Statement on
December 1, 1973.

Comments were received from:

FEDERAL AGENCIES

Department of Agriculture, U.S. Forest Service

Department of Army, Chief of Engineers

Department of Commerce

Department of Health, Education, and Welfare
Department of Housing and Urban Development
Department of the Interior

Department of Transportation, U.S. Coast Guard

REGIONAL AGENCIES

Central Midlands Regional Planning Council

STATE AGENCIES

Department of Agriculture

Department of Archives and History
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STATE AGENCIES (Cont.)

Forestry Commission

Highway Department

Office of Economic Opportunity

Water Resources Commission

LOCAL AND OTHER PARTIES

South Carolina Electric & Gas Company

South Carolina Environmental Coalition.

Copies of the letters of comment received are provided

in Appendix G.

Comments received from the various agencies on their

review of new environmental matters or those discussed in the

DEIS have been considered in finalizing the EIS. Only those

agency comments requiring response are summarized in this

Section, followed by the appropriate response thereto.

U. S. Department of Agriculture, Forest Service Comments

on the environmental statement in the U.S. F.S. letter of

January 10, 1974, are discussed in the text of the FEIS.

U.S. Department of the Interior, Office of the Secretary

Comment a: Interior finds it difficult from a recre-

ational standpoint to assess the environmental effects

of this proposal because Interior does not consider the

Exhibit R to be acceptable. Interior urges the Coinmission
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to require the Applicant to develop an acceptable Exhibit R

as soon as possible and hopefully before the final environ-

mental impact statement is developed for this project.

Response a: Section 10 of the FEIS describes procedures

to provide adequate public recreational opportunities and

the capability of expanding those features.

Comment b: Concerning geology and physical features

as set forth in Section 2.2, the following points are noted:

(1) transmissivity of geological materials beneath the dams

impounding the upper reservoir and implications of seeps and

springs below one or more of the dazns; (2) analyses of em-

bankment deformation and the limit of settlement that could

be tolerated without danger of internal cracking of the

embankments; (3) dynamic stability of the embankments in

relation to local soil conditions; and (4) stability of natural

slopes at the construction sites. Assurances should be given

that these points have been adequately considered either

in the environmental statement of thenuclear plant or the

safety analysis report for that plant; Interior therefore

suggests reference to the pertinent documentation in the

final environmental impact sta:tent.

Response b: Details of the project's geologic data

are contained in Geologic and Seismic Report, Parr Hydroelec-

tric Project, FPC Project No.94, South Carolina Electric

& Gas Company, a copy of which is in the public files of the

Federal Power Co.i-anission.
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The engineering staff of the FPC has reviewed the general

design drawings of the project structures, including the

earth embankment and foundations, and has concluded that the

design is safe and adequate. In addition, as indicated in

Section 10, an independent board of consultants

will review the project design and will make periodic inspec-

tions and reports during all phases of construction. Finally,

the Commission staff and the board of consultants will review

the project prior to the initial filling of Monticello

Reservoir.

Comment c-: Concerning the discussion of water quality

in Section 2.4, there is no indication that chemical analyses

have been made for the detection of heavy metals in the Broad

River. Data taken by the South Carolina Pollution Control

Authority at Parr on December 8, 1971, revealed the presence

of chromium, lead, and mercury at more than trace levels. The

potential concentration of these pollutants in Parr reservoir,

Monticello reservoir, and the recreational subimpoundment and

the effects of heavy metal concentrations on the biotic com-

munity and recreational potential should be discussed in

this section.

Response.e: Additional information has been incorporated

into section 2 of the FEIS.

Comment d: Section 2.4 should also discuss the loss of

reservoir storage capacity because of sedimentation. The

potential loss of pumped storage capacity and thus project

benefits should be adequately treated.
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Response d: Sedimentation in Monticello subimpound-

ment from Frees Creek will not present a problem because

of the very small tributary drainage area involved. The

amount of sedimentation in Monticello reservoir caused by

pumping of turbid waters from Parr Reservoir is not known,

although the large amount of dead storage space should

prevent a loss of useable storage.

Sedimentation in Parr reservoir has been a significant
factor in reducing reservoir capacity in the past. However
it is estimated that an equilibrium condition has been reached,
and any further sedimentation of the proposed live storage
space will be prevented by the functioning of the Bascule
gates at Parr dam. Natural floods will be passed down the
Broad River by lowering one or more of the Bascule gates and
permitting high river velocities to pass any additional sedi-
ment over the dam.

Comment e: Section 2.5 should present a detailed

discussion of the various vegetative types that will be
inundated, together with their acreage and distribution.

The statement that creation of Monticello reservoir will
inundate about 6,000 acres of pine-fcrested land is misleading.

Actually the site supports about 3,000 acres of bottom land
hardwoods and mixed pine-hardwood stands and about 3,000

acres of pine plantation. r
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Response e: This information has been incorporated into

Section 2.5 of the FEIS. Detailed information can be found in

Appendices D and H.

Comment f: In Section 2.8 of fish and wildlife, the

final statement should identify the quantity and quality of

fish and wildlife habitat to be affected by project implementa-

tion. Discussions should also indicate relative abundance and

population densities for game and nongame wildlife species

indigenous to the project area.

Response f, Additional information is furnished in

Appendices D and H of the FEIS.

Comment g: This portion of the FEIS should also recognize

white-tailed deer as the most important big game species in

South Carolina and one of the primary game species within the

project area. The abundance of escape cover and herbaceous

and woody browse plants within the bottom lands, plus the

mast production in the mixed stands and the interspersi6n

of uneven-aged timber stands,help make this excellent habiEat

and this is responsible for the maintenance and productivity

of deer populations.

Response g: This suggestion has been incorporated into

Section 2 of the FEIS.

Comment h: In Section 3 on the environmental impact of

the proposed action, the second paragraph on page 3-1 should

be deleted in the final environmental impact statement.
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interior does not agree that the proposed boat launching

ramp with its 10 parking spaces and the recreational subim-

poundment will offer unique features in Fairfield County.

Interior agrees that the scenic overlook will provide the

first area view of a combination pumped storage and cooling

impoundment, but questions the influence of this facility on

overall recreational activities. Furthermore, there is no

evidence to support the presumption that sport fishery pop-

ulations will be increased by construction of this project.

Response h: The word"unique"was neither used nor implied

to describe the proposed recreational facilities.

The 306 acre subimpoundment is to be managed exclusively

for sport fish species and should provide for increased popu-

lations of these species. Presently the Broad River within

the project area is not being managed for sport fish production

and the quality of the fishery is classed as very poor due

largely to the turbidity of the water.

Comment i: In Section 3.2 on fish and wildlife, the

inundation of 2,550 acres of bottom lands by enilargement of

Parr reservoir and the further inundation of about 3,000

acres of bottom lands and mixed nine-hardwoods by construc-

tion of Monticello reservoir will result in significant losses

of wildlife habitat and a severe reduction in the carrying

capacity of area lands for most native wildlife species.

Contrary to the discussion in the DEIS, the displaced wild-

life species would not be absorbed by the surrounding habitat..
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Response i: It is Staff's opinion that any areas which

have populations below carrying capacity might be able to

support displaced wildlife without having a significant impact

on the resident species. Carrying capacity of surrounding

areas could be increased by proper management practices.

However, Staff does not have data to make specific conclusions.:

Comment j: More specifically concerning Section 3.2,

the bottom land and mixed hardwood sites provide a majority

of the foods, especially winter browse, as well as escape cover

for the white-tailed deer. It is biologically misleading to sug-

gest that destruction of about 6,000 acres of these vegetative

types will not severely decrease the area carrying capacity

for this species. South Carolina bottom lands support an

estimated 1 deer per 13 acres, while loblolly pine-hardwood

and longleaf pine support I deer per 30 to 50 acres and 73

aoresrespectively. Therefore, bottom lands are three times*

as valuable as the higher elevation forest types for deer

production.

Response 4: Staff is unable to find anywhere in Section

3.2 of the DEIS where it is suggested that destruction of

about 6,000 acres of wildlife habitat will not severely de-

crease the area's carrying capacity for deer.
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Comment k: Interior also notes that the DEIS has failed

to recognize the effects of this proposal on waterfowl popu-

lations in the project area. The destruction of vegetation

and the daily water level fluctuations in 2,550 acres of

bottom lands adjacent to Parr reservoir will preclude any

significant waterfowl usage. Of particular importance is

the potential destruction of valuable nest sites for the

wood ducks. This section should also recognize the proposed

inundation of 235 acres of U.S. Forest Service lands that

have been proposed as a waterfowl management area, and the

Dawkins Wildlife Management Area that has been managed by the

South Carolina Wildlife and Marine Resources Department for

about 13 years.

Response k: Refer to sections 3 and 10 of the FEIS.

Comment 1: This section indicates the importance

of the striped bass fishery downstream of the project, but

no data are given on the downstream flows to be released by

the Applicant to insure the continued production of resident

and anadromous fish species. These data should represent

both quantitative and qualitative aspects below Parr dam.
Response 1: Refer to Sections 4 and 10 and Appendix A

of the FEIS.

Comment m: In Section 4 on measures to enhance the

environment or to avoid or mitigate adverse environmental

effects, Interior suggests that 4.2 on land management should

be deleted from the final statement until such time as the
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Applicant and the Commission can present detailed and com-

prehensive discussions of the measures proposed by the sec-

tion title. It is unreasonable to assume that enumeration

of vague biological monitoring programs and fish and wildlife

management schemes can be considered as environmental enhance-

ment or mitigation of adverse effects. Proposed biological

studies should be finalized and reviewed by the appropriate

State and Federal agencies prior to completion of the final

statement.

Response m: The purpose of the proposed monitoring

programs is to determine eJ/isting resources to aid in formula-

ting more specific management programs for mitigating some

resource losses. Should a license be granted, final plans

would then be developed, in some cases even after construction,

when losses and needs could be more clearly delineated.

Comment n: The South Carolina Pollution Control Authority

has placed restrictions on the use of Monticello reservoir to

exclude bank fishing, primiti6ve camping on islands, or water

contact sports. Therefore, the statement that recreational

facilities and activities compatible with the area's needs

will be enhanced is totally misleading. Furthermore, the

limited project lands around the reservoir sites, the large

daily fluctuations in Parr reservoir, and the exclusion zones

around the nuclear and powerhouse facilities would severely



9,11

limit recreational opportunities at the project site.

Response n: Definite limitations will exist due

to (1) South Carolina Pollution Control Authority's

restrictions on the use of Monticello reservoir, (2) the

proposed fluctuation of Parr and Monticello reservoirs, and

(3) the exclusion zones around the nuclear and powerhouse

facilities. Nevertheless, recreational development as

outlined and suggested in Section 10 of the FEIS will provide

recreational facilities and activities that are compatible

with area needs, and will adequately meet area demand.

Regarding the present classification of ý4-onticello

reservoir waters, which restrict water contact sports on the

reservoir, Applicant indicated on page R-1 of its Amended

Application for New License, filed July 26, 1972, that after

reservoir filling, it will seek approval frcm the South

Carolina Pollution Control Authority and the South Carolina

State Health Department for public use of the major portion

of Monticello reservoir. If the classification of Monticello

reservoir was changed to allow water contact sports, -normal

project operations would allow canoeing, rowing, primitive

camping, picnicking, and fishing on a major portion of the

0,800 acre reservoir and its islands.
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The recreational opportunities in Parr reservoir will

be severely limited due to extreme daily fluctuations.

There will be ample project lands around the reservoir

sites that will provide adequate recreational opportunities.

Applicant has proposed a total recreational development that

includes a 300-acre subimpoundment and 1,116.5 acres of land

for recreational use.

The exclusion zones around the nuclear and powerhouse

facilities will not'severely limit recreational opportunities

at the project site. The At6mic Energy Commission's

regulations (10 CFR §100.3(a), 1973), defines exclusion

area as "that area surrounding the react6r, in which the

reactor licensee has the authority to determine all activities.

including exclusion or removal of personnel and property from

the area. This area may be traversed by a highway, railroad

or waterway... provided appropriate and effective arrangements

are made to control traffic on the highway, railroad, or

waterway, in case of emergency, to protect the public health

and safety." The regulations further state that "activities

unrelated to operation of the reactor may be permitted in an

exclusion area under appropriate limitations, provided that

no significant hazards to the public health and safety will

result " (10 CFR §100.3(a)', 1973).

Comment o: Interior further referred to Section 4

as it pertains to the proposed mitigation measures of minimum

flow releases from Parr dam and the dedication of a 90-acre
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greentree reservoir site. The minimum flow designation cannot
be considered as mitigation, but is instead a project design

feature to avoid downstream fishery losses. As stated previous-
ly, there are no data to suggest that these minimum releases

would be sufficient to accomplish the intended purpose. The
proposed greentree site has little or no mitigation value for

the inundation of 235 acres of U. S. Forest Service lands
slated for waterfowl management and the destruction of about
9,000 acres of productive wildlife habitat. Interior suggested
various mitigation measures to the Applicant and the Federal
Power Commission in a June 15, 1973, letter. These and addi-
tional measures should be given utmost consideration in the
preparation of the final statement.

Response 0: There is no proposed site for the greentree

reservoir. Instead, the site will be determined after the
filling of the reservoirs. Furthermore, the Applicant and
the U. S. Forest Service have entered into a memorandum of
agreement (attached to the Forest Service letter of December 20,
1973, in Appendix F) to mitigate losses that would be incurred

by construction of the proposed project.

Since "mitigate" means "to moderate,, to make less

severe." maintenance of downstream flow releases to provide

sufficient water for existing fisheries is a "mitigation
measure." The memorandum of agreement bet-ween SCE&G and }

South Carolina Wildlife and Marine Resources (Appendix A)
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furthermore assures that sufficient releases will be

maintained.

Comment p: Concerning Section 5 on unavoidable adverse

environmental effects, a revision should be made in light

of previous comments. The unavoidable adverse environmental

effects of construction and operation of the project will be

the destruction of over 9,000 acres of productive wildlife

habitat, the inundation of nearly 15 miles of river and

stream fish habitat, a reduction in the carrying capacity

of existing Parr reservoir, and a possible reduction in

productivity of downstream fisheries.

Response p: Refer to Section 5 of the FEIS.

Comment q: Interior suggests that the Commission

give serious consideration to the inclusion and environmental

assessment of a small upper reservoir alternative to that

presently proposed for pumped storage and make-up cooling water.

Interior's calculations indicate that the use of-cooling

towers for the proposed nuclear powerplants would only require

about 130 acre-feet per day of make-up water. Since 29,000 '

-acre-feet of water will be pumped into Monticello reservoir

daily, the size of this reservoir could be reduced to provide

oniv enough storage for peak generation and residual storage [
for make-up water. Further, a display of the environmental

effects of such a proposal may well demonstrate_ its superiority.

7
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over the proposed project insofar as fish and wildlife re-

sources are concerned.

Response q: A small upper reservoir alternative to the

proposed project has been studied by the staff and is dis-

cussed in Section 8 of the FEIS. It is not considered a , f
feasible alternative to the proposed project because it would

have no cooling water benefits for the Summer nuclear station.

Although the land requirement is much less than that for

Monticello reservoir, the 33-foot drawdown of the smaller

reservoir is a serious disadvantage for a body of water

located adjacent to the community of Jenkinsville.

A greatly reduced Monticello reservoir would support

no fisheries, whereas the proposed 4-foot fluctuation would

have minimal effects on the development of a fishery in

Monticello. Although water ccntact sports will not pre-

sently be allowed in the main part of the proposed upper

reservoir, the possibility remains for such usage being

allowed in the future.

In light of the possibilities of probable expanded

nuclear facilities, the larger impoundment would be a

better use of resources.

Comrment r: In further discussion of this section, F

Interior states that the Applicant has various alternatives

available for the avoidance or mitigation of adverse environ-

mental effects. For example, the impoundment of Hellers and

Cannons Creeks for waterfowl mitigation, and the resultant I°
!i
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loss of usable storage in Parr reservoir, would result in

only a 20 minute loss of generation time during the daily

pumped storage cycle.

Response r: Any reduction in usable storage capacity

in Parr reservoir would jeopardize the energy-generating

benefits of the projec; because the 29,000 acre-foot capa-

city of the lower reservoir determines the capacity of the

entire project. SCE&G estimates the loss of 20 minutes

generation each week-day would mean a loss. of 41,600 mwh per

year with a value of about $260,000.

FPC staff studies indicate that a subimpoundment on Hellers

Creek only would result in a storage loss in Parr reservoir of

1,085 acre-feet, or a 3.74 percent loss. Assuming 5 days of

generation per week, this gives a loss of $233,000 per year with

a subimpoundment in Hellers Creek. If Cannons Creek were impounded

also., the loss in generation would be at least twice as much.

Comment s: In concluding remarks about this section,

Interior recognized the need for maximum head development

to meet projected peak loads. But maximum head development

could be realized by the Applicant by location of a smaller

upper reservoir dam site at a higher elevation in the Frees.

Creek Watershed. Further, Interior suggests that the final

o[



9-17

statement identify and evaluate another alternative--the

development of necessary peak load facilities in alternative

locations outside the Applicant's service area. On page 8-13

of the DEIS, the'FPC staff indicated that the most feasible

sites studied were located in Duke Power Company's service

area.

Response s: The topography of the Frees Creek Watershed

precludes the development of a significantly higher head

pumped storage project in the area. Any small increase in

head would be more than offset by uneconomic lengthening of

the waterway between the upper reservoir and Parr reservoir.

Also, any small upper reservoir located in the head-waters of

Frees Creek could not serve the Summer station as a source

of make-up water.

U.S. Department of Health, Education, and Welfare, Region IV

Office

Comment: HEW notes an area of secondary impact which

appears not to be fully clarified in the DEIS. As stated in

the DEIS, a majority of the transient workers would reside

in the Columbia area. in the event 30 percent resided in

the project area, 7 additional classrooms would be required

by the Local Education Authority (LEA). The two counties

to be affected are rural and appear to have a stable school

population. Consequently, HEW recommends that FPC consult

with the LEA on the potential impact of additional class- r
rooms on their physical plant facilities.



9-18 {
Response: The FEIS, in Section 3.2, indicates that

approximately 30 percent of the work force would come from.'

permanent residents within a 25-mile radius of the project

area.- Since they are already residents, they should

cause no new impacts. The school age children of these

families would already be in the area schools.

Office of the Assistant Secretary, U. S. Department of Commerce

Comment: Parr project could produce adverse effects on

striped bass and blueback herring spawning downstream from

the development due to fluctuating water levels. The agree-

ment between the South Carolina Wildlife and Marine Resources

Department and the South Carolina Electric & Gas Company should

provide for necessary flows to assure successful spawning

of these species. Also, the final impact statement should

include studies to monitor the spawning of these fish and the

feasibility of altering flows, if necessary, during the

spawning season.

Response: One of the major reasons for this agreement

was to assure an adequate flow from Parr reservoir by South

Carolina Electric & Gas for striped bass spawning, as

recommended by the South Carolina Wildlife and Marine Resources

Department as stated in their agreement (Appendix A). Further,

staff has recommended in Section 10 of the FEIS that provi-

sion be made in any license issued for modification of the
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agreed-upon flow regime should it be found to be inadequate

to provide the amount of flow necessary to protect the

downstream aquatic environment.

South Carolina Environmental Coalition

Comment: A report by the Environmental Protection

Agency (EPA) suggests that odor problems in the Broad River,

from which the City of Columbia, South Carolina, draws its

drinking water, may be attributed to algal and fungal

organisms. This report further states that as temperature

increases, the activity of actinomycetes, the bacteria

causing the'odors, increases. The proposed Parr project

-would create a large warm water "sink" due to its use for

cooling waters for a nuclear station, and could create

ideal conditions for growth of the actinomycetes. The

DEIS does not analyze the problem and ignores existing data.

This is a significant problem and is directly related to

the Parr project. Thorough, independent studies should be

conducted before a Final Environmental Impact Statement

is released.

Response: This comment is considered in Section 2.4

of the FEIS and the conclusions and recon=nendations from a

1973 Environmental Protection Agency Report concerning musty

odors in the Broad River are included in the FEIS (Appendix E).
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10. DISCUSSION OF SIGNIFICANT ENVIRONMENTAL MATTERS

10.1 LAND USE

Licensee should acquire in fee title, or the right to

use in perpetuity, and include within the project boundary

all lands other thin lands of the United States necessary

for construction, maintenance, and operation of the project.

Lands around the recreation subimpoundment and other lands

proposed for recreational development should also be included

within the project boundary.

The project boundary should be as follows:

(1) The project boundary around Monticello reservoir should

include any islands and all lands below the 430-foot contour

elevation msl, except that the project boundary should provide

a strip of land around the reservoir not less than 50 feet

and generally no more than 200 feet wide from the 425-foot

contour elevation. The project boundary around the Monticello

reservoir subimpoundment should include a strip of land not

less than 150 feet wide from the 425-foot contour elevation,

together with all other lands necessary to serve project

recreational purposes, including buffer zones around recrea-

tional sites.

(2) To protect the remaining wildlife habitat along the

Broad River bottom lands, the project boundary around Parr

should include any islands and all other lands up to the

270-foot contour elevation msl. In any case, the project

boundary should include a strip of land a minimum of 50 feet

wide and generally not more than 200 feet wide, together
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with all other lands necessary for project recreation purposes.

To maintain the benefits of a shoreline buffer strip, access

should be controlled by the Licensee. Furthermore, the

design of public access areas and associated facilities should

be submitted for Commission approval.

No disposal of any interest in project lands or waters

should be allowed without prior approval of the Commission.

Licensee should retain all project lands, works, and

rights essential to the development, transmission, or distribu-

tion of power and for other project purposes. None of these

should be disposed of without approval of the Commission.

The Licensee should take reasonable measures to minimize

soil erosion on project lands and siltation of the project

reservoir and streams. If the Commission should deem it

necessary, after notice and opportunity for hearing, the Licensee

should be required to construct and maintain soil surfaces.

Licensee should provide for the joint use by the

United States agency having jurisdiction over any project

lands, or by persons or corporations occupying United States

lands under permit, of water from any stream, conduit, or any

natural or artificial body of water for fire suppression.

II
It
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10.2 RECREATION

The Applicant's amended application for a new license

reports that a visitor center and construction observation point
wpuld be built on the south shoreline of Monticello reservoir.

The Applicant should consult with the South Carolina

Department of Parks, Recreation~and Tourism in planning

the facilities, and file with the Commission appropriate

site development plans, construction costs, and

schedules.

During initial development, picnic areas and additional

parking spaces should be provided at or near the proposed

boat ramp on the Monticello subimpoundment. Initial development,
as proposed by the Applicant, would provide only 10 parking spaces

for cars with connected trailers, and no picnic facilities.

Due to the small number of picnic facilities to be provided

at Monticello and Parr reservoirs (10 picnic tables) and

the proposed swimming beach to be provided adjacent to the

boat ramp, picnicking and additional parking facilities

should be constructed at the Monticello reservoir

subimpoundment during initial development of outdoor recrea-

tion facilities.

All islands formed as a result of impounding Monticello

reservoir should be reserved with their natural vegetation

as wildlife refuge areas. Although the South Carolina Pollution

Control Authority has classified the waters of Monticello

Reservoir as a waste heat impoundment (letter of June 6, 1972),
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noncontact water recreation such as canoeing or rowing

(nonpowered boating only) may be allowed in the future. This

would permit picnicking and primitive camping on the approximately

50 acres of islands that would be available for this use.

Picnicking and primitive camping on the islands would

not interfere with project operations. Sanitary facilities

and a waste collection program Would become necessary.

The Applicant's plan provides for initial. recreational

development in several areas and reserves other areas for future

recreational needs. The Licensee should consult with appropriate

Federal and State agencies periodically to determine future

area recreational needs and should report these needs to the

FPC in its biennial Form 80 filing. Licensee should file all

plans developed from such consultation with the Commission for

approval-as amendments to the Exhibit R.

The Broad River is presently a turbid and somewhat

polluted stream which the South Carolina Pollution Control.

Authority has rated "Class B" waters. The Broad River

and Parr reservoir presently have little recreational appeal

except for fishermen and hunters. The U.S. Department of

the Interior cites a hunting visitor-day use of 187,000 on V.

the Enoree Ranger District of the Sumter National Forest in

1970. (The existing Parr project is partly within the forest.)

Waterfowl-hunting visitor-day use was 1,300 for 1970, and

this is expected to exceed 10,000 in 1975. It should be noted,

I!
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however, that Parr is a very small part of the Enoree District.

The enlargement of Parr reservoir would inundate 300 acres of

national forest lands, including the entire Dawkins Waterfowl

Management Area presently being developed to meet the increasing

public demand for waterfowl hunting and viewing.

The Applicant has proposed approximately 1,110 acres

of project land for recreational development. Two of the

areas that would be reserved for future recreational use border

on Parr reservoir. A i87-acre section is located on the

reservoir at the mouth of Hellers Creek between County Road

28 and Parr reservoir (Figure 1-1). A boat landing area

.on Hellers Creek is one of the three initial recreational

developments planned. A second recreational area of 387

acres is proposed for the north side of the mouth of Frees

Creek between Parr and Monticello reservoirs.

Recreational use of these areas would be greatly

limited by the reduced surface area caused by the 10-foot.

daily fluctuation that would occur on Parr reservoir. The

average width of the mudflats on Parr reservoir would be

approximately 375 feet, with range of about 25 to 1,OUU feet. At

low water, primarily in the evenings and night, numerous snags

and extensive mudflats would be exposed in Hellers and Cahnon

Creeks. Under these conditions, boating would be severely

limited and the scenic values of the area would be degraded.

Frees Creek would form the tailrace for the Fairfield

Pumped Storage Project, and therefore the proposed adjacent

recreation area would not only have mudflats but would be
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adjacent to the high water velocities that would occur in

Frees Creek below the powerhouse. Furthermore, the terrain

is steep and dissected by drainage channels. The Southern

Railway tracks cross the western edge Of the area. These

factors greatly limit the areas recreational potential.

As a mitigative measure to offset loss of waterfowl habitat

and the associated hunting and viewing recreation, the possi-

bility has been studied of creating a 165-acre subimpoundment

containing storage of 1,204 acre-feet on the Hellers Creek arm

of Parr reservoir (utilizing the entire acreage upstream of the

Route 28 causewaPy. This would cause a loss of storage capacity

of 1,085 acre-feet from the total usable storage capacity of

Parr reservoir (29,000 acre-feet). Such loss of storage I
capacity could have a significant adverse effect on the power

value of the project.

As an alternative to a Hellers Creek subimpoundment,

public recreation needs and waterfowl habitat conservation

would be better served by: (1) Creating several small greentree

ponds of a few acres each in tributaries leading into the Cannons

and Hellers Creek arms of Parr reservoir; and (2) Possible

reassignment of portions of the presently proposed 387 and

180-acre recreational areas located adjacent to Frees and

He-llers Creeks, respectively, to provide access areas at the

suggested greentree subimpoundments on Cannons and Hellers

Creeks for fishing and waterfowl hunting and viewing.
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Plans for recreational development filed as part of

the application are satisfactory to the extent that they

provide for: (1) The creation of a 300-acre subimpound-

ment on Monticello reservoir; (2) Development on Monticello

subimpoundment to include a 2-acre boat launch area with a boat

ramp, parking for 10 cars with trailers, a swimming area, and

sanitary facilities; (3) Construction of a 30-acre scenic

overlook area along the east shore of the main body of Monticello-

reservoir to include 10 picnic tables, two benches, a covered

platform, walkways, potable water, and sanitary facilities;

(4) Provisions for possible future boat launching facilities

on the main body of the Monticello reservoir; (5) Development

of a 2-acre boat launch area on Parr reservoir to include a

boat ramp, parking for five cars with trailers, and sanitary

facilities; (6) Provisions for possible primitive camping areas

and wildlife preserves on the main bodies of Monticello and Parr

reservoirs; and (7) The acquisition of approximately 1,200 acres

of land for initial and future recreational development.

To supplement its plans for recreational development,

Licensee should, within one year following the issuance of any

license for the proposed project, be required to file for

Commission approval the following:

(1) Appropriate site developnment plans, construction costs,

and development schedules for the visitors center and construc-

tion observation point, as proposed in the July 1972 amendment

to the application for license; and
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(2) Plans for additional recreational development

at the proposed Monticello subimpoundment boat launch area, such

as provisions for drinking water, picnicking, and additional'

parking facilities should they be needed.

- Furthermore, within one year following commercial operation,

the Licensee should file the results of a study showing the

feasibility of constructing small greentree reservoirs at suitable

locations on Cannons and Hellers Creeks, including costs of

development; the effects, ifn an and the magnitude of those

effects on project operation; and plans for the development

of such greentree reservoirs.

Licensee should construct, maintain, and operate or

should arrange for the construction, maintenance, and operation

of recreational facilities, including such modifications of access

roads, trails, launching ramps, beaches, picnic and camping

areas, sanitary facilities, and utilities as may be prescribed

by the Commission to utilize the natural resources and recrea-

tional values of the project area without impairment to its

wilderness character.

The Licensee should consult and cooperate with Federal,

regional, State, and local agencies in determining,

any additional need for recreational development at Project 1894.

The Licensee, when consistent with proper operation of

the project and public safety, should allow the public free

access to project waters and adjacent project lands for the

purpose of optimum public utilization of such lands and waters

for recreational purposes, including hunting and fishing.
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1,0,.3 PUBLIC SAFETY

The Company should retain a board of indepen-

dent consultants to review the proposed design of the

project and to periodically review its construction in

order to assure a completely safe project.

Licensee should require its employees, contractors, and

employees of contractors to prevent, to make advanced prepara-

tion for suppression of, and to suppress fires on lands

occupied under the license.

Location and standards of roads, trails, quarries, borrow

pits, spoil disposal areas, and sanitary facilities should be

subject to the approval of any department or Igency of the

United States having supervision over the lands involved.

Licensee should place and maintain suitable structures and

devices to reduce-the possibility of contact between its telegraph,

and telephone transmission lines and other signal or power lines

owned by itself or other organizations. Licensee should

take necessary measures to minimize the possibility of any

structures and wires falling and obstructing traffic and endanger-
ing life on project lands and waters.

Construction, operation, and maintenance of sanitary facil-

ities, including septic tanks, sewage treatment plants, and solid

waste land fills located in the project area,should comply with

standards and regulations of the Federal, State, and local

environmental agencies.
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The Licensee shouldcdevelop and implement a waste

management plan for the' proiect in cooveration with

the appropriate Federal, State, and local agencies.

1M.4 PROJECT VEGETATION AND SCENIC VALUES

In addition to the proposals in the July 1972 Exhibit V

(Appendix C), the Licensee should:

(i) Conduct a study to determine plant species (trees

and grasses) that would be suited to the project area and the

fluctuation zones of the Monticello reservoir-shoreline, and that

could function as wildlife food and cover. This study should be

conducted in cooperation with appropriate State agencies,

following issuance of any license by the Commission, and should

be completed and the results filed with the Commission

prior to the beginning of operations of the pumped storage

project.

(2) Establish test plots of plants found to be feasible

in the above mentioned study in the reservoir fluctuation zone,

following the startup of pumped storage operations, and study

these plots over a period of two years to determine the surviva.l

capabilities and values of the vegetation for Wildlife habitat

and-for scenic.improvements. The results of such an experiment

should be filed with the Commission following its completion.

(3) File planting plans for Commission approval within one

year after completion of the experimental studies outlined in 4

(1) and (2) above.

10.5 WATERFOWL AND FISH HABITAT

Approximately 2,550 acres of bottcomT land hardwoods -uould

...
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be flooded by raising the height of the existing Parr Dam.

This additional surface acreage would not provide suitable

wildlife habitat, especially for water fowl, due to the 10-foot

daily fluctuation of Parr reservoir. As mitigation for this

loss, the Applicant and the South Carolina Wildlife and Marine

Resources Department have agreed upon a 90-acre greentree

reservoir. About 300 acres of U.S. Forest Service land

proposed for waterfowl management will be flooded by the

enlarged Parr Reservoir. The Applicant has cooperated with

the U. S. Forest Service to develop a mitigation plan for this

potential loss (Appendix G). While these agreements could cover

provisions to mitigate loss of some waterfowl habitat, it would

-not provide for mitigating the loss of habitat for other

wildlife or the effect of fluctuation on fish habitat

and fisheries'in Parr reservoir. Even though the present Parr

reservoir offers limited sport fishing, the future development

of a potential fishery should not be overlooked.

Following issuance of any license for construction

of the project, Licensee, in cooperation with South Carolina

Wildlife and Marine Resources Department and the U.S. Bureau

of Sport Fisherie-s and Wildlife, should be required to conduct

a study to determine the sport fishing potential in Parr reservoir.

Modification of project operation during the spawning periods

of nest builders in Parr reservoir should be given consideration

in such a study.

10.6 WATER QUALITY

Changes in water quality will occur as a result of con-

struction and operation of the combined generating facilities
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(hydro and nuclear). The extent of these changes and the

resultant effect, if any, on the 'aquatic biota can be best

determined by pre- and post-construction studies. The

Applicant has proposed a preoperational and an operational

water quality monitoring program as described in Section 4.

The Applicant's program should adequately assess any changes

in water quality due to operation of the project. Also, a

monitoring station should be established by the Applicant in the

Broad River downstream of Parr dam to measure dissolved

oxygen, temperature, stream flow, conductivity, pH, and heavy.

metal concentrations. Dissolved oxygen, temperature, flow,

conductivity, and pH should be monitored on a continuous basis.

Turbidity and heavy metal determinations should be done with

monthly'grab samples. This would permit comparison with data

collected at similar stations to be established above Parr dam.

To assist personnel of the Columbia, South Carolina,water

treatment plant in early detection of musty odors in the

Broad River, the Licensee should include odor samples in its

water quality monitoring program.

In order that the quality of the aquatic environment of

the 300-acre subimpoundment may be known and can be maintained

so that its potential recreational use is realized,

the Applicant should conduct water quality analyses

at selected locations. Sampling should be conducted on a

monthly basis and should include those parameters listed in

Table 4-2.

10-7 DOWNSTREAM FLOW RELEASES

Water releases from Parr reservoir into the Broad River J
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are needed to protect striped bass spawning in the Congaree
River below the confluence of the Broad and Saluda Rivers.
Striped bass spawning occurs in the upper reaches of the

Congaree during March, April, and May. Adequate flow is necessary

to insure successful spawning and hatching of striped bass eggs

before they reach the Santee-Cooper reservoir. The Applicant

and the South Carolina Wildlife and Marine Resources Department'

reached an agreement (Appendix A) on the rate of water release

from Parr reservoir during the striped bass spawning period.

The minimum release during this period is proposed to be 1,000

cfs and the daily average release would be the natural inflow

of the Broad River into Parr reservoir. During the other months

of the year, the minimum release would be 150 cfs, with a minimum

daily average of 800 cfs. Any license issued should contain

such provisions as well as provide for modifications of these

flow regimes, should they prove inadequate in the future to

protect the downstream aquatic habitat.

10.8 NUCLEAR STATION COOLING CAPACITY

The Applicant requested authorization from the Federal

Power Commission to use Monticello reservoir for nuclear plant

cooling purposes. The proposal is for use of project water for

once-through cooling for the Virgil C. Summer nuclear complex.

A future 900-mw nuclear station, to be built at a nearby location,

utilizing cooling towers conjointly with the waters of Monticello

reservoir is under consideration by the Applicant.

i
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The Atomic Energy Commission has issued a construction q

permit for the 900-mw Unit I of the Summer plant. The

Applicant will apply for permission to construct Unit II

sometime after the first unit has gone on line, as the need

arises for increased baseload generating capacity.

Although Applicant has requested permission for cooling

waters for only one 900-mw unit, both Units I and II at the

Virgil C. Summer plant site have been considered in

environmental studies. Any license issued by the Federal

Power Commission should.include authorization for the use

of the waters of the Monticello reservoir for cooling

both 900-mw units of the Virgil C. Summer nuclear complex.

However, the South Carolina Pollution Control Authority

issued the water quality certificate (Appendix A),

pursuant to Section 401 of the Federal Water Pollution Control

Act Amendments of 1972, authorizing use of Monticello reservoir

water for cooling only one 900-mw unit of the proposed Virgil C.

Summer plant. Therefore, approval of MIonticello reservoir

for use as a heatsink for two 900-mw units should be dependent

upon Applicant's filing with the Commission a valid water quality

certificate from the State of South Carolina,authorizing the

discharge of heated waters from a second 900-mw unit into

Monticello reservoir prior to construction of such a unit.
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The Applicant should file an application with the FPC

for amendment to any license issued by the Commission for the

presently proposed Project No. 1S94, seeking authorization

for any proposed joint use of project waters for cooling purposes

for a future thermal plant beyond the two units of the Virgil

C. Summer Nuclear Station.

10.9 ARCHEOLOGY

Should construction or operation of the project during

the term of a license uncover any presently unknown

archaeological sites, the Licensee should be required to

consult with appropriate agencies to determine the need for

and to pay the costs of archaeological survey and salvage work

at the project prior to inundation.

10.10 TAKEOVER

No Federal department or agency has recommended that

the United States exercise its right to take over the present

project pursuant to Section 14 of the'Federal Power Act.
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DEPARTMENT OF THE ARMY.
Cd'FLESTON DISTPiCT, C.URP F CKnINEE•S

P.O. BOX 919
CHARLEOTCH, S.C. 2'902

: 9 August 1971

South Carolina Electric
& Gas Coipany

k.TT': Yr. W. E. ,'loore
P. 0. PBx 7614
Colunnbia, S. C. 29202

Dear Mr. Moore:

I write in response to your letter dated. 13 August 1971 requesting
information on Department of the A•rmy per--its for. your proposed
Parr Hydroelectric Project 1894. The =nas included with the subject
letter have been -reviewcd and since the :-rozd River above Columbia,
S. C.. is not aresently considered by the Corps to be a navigableWater, Section 10 permits (required for v-ork in navigable waters)
will not be required for any of !he work as depicted. }o'-ever,
since the proposed project will create a thermal discharge into the
Broad River, a tributary of a nr-vigabl. wzatcr, -- zermit authcrizing
this discharge will be required by my- office. This ty-pe of permit
is required by Section 13 of the River and-' Harbor Act of 189).
Included herewith is a package of documencs pertinent to the discharge
permit syste=. This packo.ge includes the necessary application for--stogether with instructions on how to c=_znlete it.

I trust that the abova supplies the info=ation requested but, .if Imay be of. further assistance, plhase do nzt hesitate to call.

Sine l~y,

as LTC, Corps z -z:':.-:.eers
Acting District Engineer

Il
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AUTHORITY MEMBERS 
AUTHORITY MEMBERS

n9ERT W. TURr4ER .CM&PLEST01N
C&; R AN~ t'. KENNETH AYCOCK. M.. . . CODLu•r•

.N N. MILLER. M.D. COLUMPIA < VI-JAMES W. WE *.. COLUMtA

HN MCCRADY, JR...... C. CARLESTON M --1. L'AIR P. GUESS. JR. ..... .. COLUP1IA,

CK E. POWERS ..... SIMpSON'VILL OB HICKMAN . . . .... ... COL IWIA

ILLIAM M. BRICE. JR ........... YORK HUBERT J. WEE1B. Px.D. JOHN W. PARRIS ...... COLUMBIA

,PN F. ANDREWS. Pm 0 .. . CLEMSON EXECUTIVE DIRECTOR J.BONNER MANLY ... ..... COLUUA I&

MARION SHIVER. JR. . . CAMDEN OWEN BUtLODING AREA CODE 833

1321 LADY STRrET P. 0. BOX 115¶S TELEPHONE: 7,-1.9PI

Crolnn-hri, Co:"4-rtlizn~ 22.211

January 11, 1973

South Carolina Electric and Gas Company
P. 0. Box 764
Columbia, South Carolina 29202

Attention: Mr. E. H. Crews) Jr.

Re: Water Quality Certificate
Monticello Impoundment and
Fairfield Pumped Storage Facility
Condition: Nuclear Unit 0 1 only

in operation

Dear Sir:

The South Carolina Pollution Control Authority has reviewed technical
information submitted relative to the referenced facilities. Based on
this review the Pbllution Control Authority certifies that there is
reasonable assurance that the construction and operation of the impoundment
and pump storage facilities w'ill not violate applicable water quality

standards as regards operation of nuclear generation unit 0 1.

As of this date there is no applicable effluent limit or other limitation
under Section 301 2b) and 302 nor is there an applicable standard under

Sections 306 and 3U7 of the Federal Water Pollution Control Act (PL92-500)
dated October 18, 1972.

Sincerely yours,

R. Kenneth Tinsley, Chief

Water Pollution Control Division

RKT/CJ :as 4
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AUTHORITY MEMBERS

4OSERT %V. TUP.4ER . . . . CHARLESTONCft4..AN,

3EN N. MILLER. M.D..... COLU61A
I0149 M=CRAADY. JR. ... Ct&FRLESTON
SACK E. POVR3..S ........ SIMPSONVILLC
A'ILLIAM- R. BRICE, JR ........ .. YORK
jOHN F. ANDR.EWS. Pm.. .... CL.NEON

MARION SI.IVR. JR. . C.HDkN

-2j

HU5ERT J. %VE.D. PH.D.
EXECUTIVE DLRECTOR

OWEN CUILDIN"
1311 LADY STRCET P. 0. BOX

February 13, 197:

AUTHORITY MEM.CrS

E. KENN&TH AYCOCK. M.D. . CCLuuJos

JAMES %V. VWEV3 .. .. . . CO.. UCLu,
CLAIR P- GUESS. JR ........ COJVV')I&
BOB HICKMAN ........ COLUN.IA

JOHN Vo. rANRIs. ....... . . COLUMH

J. BON.NER MANLY C........ COLUSA

AREA CODE 803
TrLEPHONC: 755-2915

L.

Mr. E. H. Crews, Jr.
South Carolina Electric and Gas Company
P. 0. Box 764
Columbia, South Carolina 29202

Re: Proposed Dredging of a
tailrace canal along
Frees Creek from the
proposed Fairfield Pump
Storage Facility to the
Broad River Fairfield
County.

Dear Mr. Crews:

This is to certify that there is reasonable assurance that the
proposed dredging work will be carried out in a manner which will
not violate the applicable water quality standards. You may use
this letter as the approval of the South Carolina Pollution Control
Authority to perform the referenced work.

Yours truly,

SIGNED

R. Kenneth Tinsley, Chief
Water Pollution Control Division

RKT.RC: as
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1421 Peachtree St., N.E., Atlanta, Georgia 30309

January 18, 1973

Dr. Hubert J. Webb, -xecutiVe Secretary
South Carolina Pollution Control Authority
Owen Building, 1321 Lady Street
P. 0. Box i1-628

Columbia, South Carolina 29201

Dear Dr. Webb:

Section 303(a)(1) of the Federal Water Pollution Control Act,

as amended, on October 18, 1972 5equires that interstate water quality
standards ado-pted by any state and subrnitted•o 0, and approved by, or

awaiting aproval by the Administrator, shall rxenain in effect unless
the Adiniidstrator determines that such standards are not consistent
-with the Act- as in effect irnmediately prior to the date of the 1972

amendments. Further, it recuires t~hat each state be notified of any
required changes no later than january 18 1973.

The Act states in Section 101 that it is the national goal that,

wherever attainable, an. interim goal of water quality that provides

for the protection anda propagation of Fish, Shellfish,: and Wildlife and

provides for Recreation in and on the waters be achieved by July 1, 1983.

The ,nviron-_ental ?iotection Agency policy to carry out the intent
of the 1972 amenrmcnts requires that all strea.ms be classified as a
minjmtum for Fish and W'illife nrotection and pro~agation and secondary
contact recreatiocn. •his policy is consistent -with the stated goal
in Section 101 of the 1972 a-nenciments and, furt"er, orly these uses with

their associated water q, zlity criteria adecuiZely protect public health
and welfaa-e md enhance .cater qupaity as recuirei by Section 10(c)(3) of
the previous Act. ..h cozmplete policy is aztached foa. your information.

A review of the South Carolina Standard3 including thj7 streaz. use
classifIcations approved by this ice Cn ja:%.ery 15, 1973 i-ndic;ltes
that' these s-andards are in cc-o-ia•nce w-zh zhe requirements of tte Act.

S. C. ,;L .J,
.. C..QIIRi~ C : -• .,Y

.. .. :- , : -,: .... •._O ['_.L. , ,J .': • 'I.
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No f'urther action is required at this tire. We urge you to continue
your current efforts to ir.plemcnt these 'Water Qia aity Standards at the
earliest date possible.

We look for;waxd to continuing our ccTerative relationship wilth
the South Carolina Pollution Control Authority.

Sincerely yours,

•gi ona2 Administrator

Attachment
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MEMORANDUM OF UNDERSTANDING BETWEEN SOUTH CAROLINA WILDLIFE AND
MARINE RESOURCES DEPARTMENT AND SCE&G CONCERNING PARR HYDRO-
ELECTRIC PROJEZT " FPC PROJECT - FPC PR3JECT NO. 1894.

I. PREAMBLE

South Carolina Electric & Gas Company (hereinafter

referred to as SCE&G) has filed with the U. S. Federal Power

Commission an application for a new license for the Parr Hydro-

electric Project - FPC Project No. 1894."

Maintaining that the statements appearinq therein

indicating a desire of SCE&G to cooperate with the S. C. Wildlife

and Marine Resources Department (hereinafter referred to as

Department) for minimizing environmental impact are sincere;

SCE&G proposes the following statements of understanding between

SCE&G and the Department to strengthen areas of the project's

environmental program dealing with two specific practices that

include the following:

(1) Further assurance of a continual flow of water

downstream from Parr Powerhouse necessary for

the survival, reproduction and normal life

cycle activities of all species of fish with

particular regard to the striped bass spawn

during the months of March, April and May.

. J
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(2) Plans of the Land Management Program to

offset the disturbance as a result of the

project on the terrestrial ecological system

that will include planting appropriate ground

cover for wildlife food source and dedicating

approximately 90 acres of suitable lands adja-

cent to the Reservoirs to the Department for

a green tree reservoir site.

II. WATER FLOW FROM PARR POWERHOUSE

SCE&G agrees to supply the necessary needed instantaneous

and daily minimum flow of water from Parr Powerhouse as follows:

A. During all months of the year except March,

April and May, and so long as the minimum daily

average inflow of the Broad River into Parr

Reservoir is not less than the following indi-

cated minimum daily flow, the water release from

the Parr Powerhouse less evaporation loss of the

Parr and Monticello pools will be 150 CFS instan-

taneous and 800 CFS minimum daily average.
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B. During the months of March, April and May

and so long as the daily average inflow of j
the Broad River into Parr Reservoir is not

less than the following indicated minimum

instantaneous daily flow, the water release

from the Parr Powerhouse less evaporation loss

of the Parr and Monticello pools will be

1000 CFS instantaneous and the daily average

release will be the natural inflow of Broad

River into Parr Reservoir. The maximum antici-

pated increase loss of water due to evaporation

losses will be approximately 8B CFS and will

occur during the months of July and August of

a calendar year.

C. SCE&G agrees that for the duration of its FPC

License that the Department shall have access. to

all water monitoring stations maintained in

connection with the project; SCE&G gives further

assurance that such stations shall be maintained*

for the duration of the License.
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III. LAND MANAGEMENT PROGRAM

In order to clarify the Land Management Program in

those areas of specific interest to the Department, SCE&G

will provide the following:

A. General Practice for Management of

Timber and Lands of

Parr Hydroelectric Project

Due to the changing of the water level, there will be

.scattered tree mortality around the reservoir. Associated with

these dead and weakened trees exists the potential for a high

forest insect buildup. To reduce this threat to thLAs woodlands

surrounding the reservoir a small crew will patrol the area,

remove, burn or spray with B.H.C. dead or dying trees for a

period of two years following the raising of the water level,

if desirable and recommended by the Department, PCA or other

state agency.

After clearing the area around the reservoir, some

floating debris will exist. SCE&G will remove this floating

debris as required. Other than in areas designated for recre-

ation or necessary to the construction of the reservoir no cutting.

will be allowed except for'dead or dying trees.
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During construction steep banks and areas subject

to erosion are to be secured. The method of preventing this

erosion will vary with slope and accessibility. Methods

employed will be water bars, planting, riprap, etc.

Temporary roads and construction areas when no

longer in use will be disced, fertilized and planted, including

the following designated areas of right-of-way. Planting will

be in accordance with. the general specifications described

in -part IV of this Memorandum of Understanding.

B. Special Areas for Green Tree Reservoir

Upon completion of the site topographic survey, SCE&G

will dedicate approximately 90 acres of suitable Broad River

bottom land to the Department for development as a green tree

reservoir site.

C. Construction Areas Planned for Planting

The maps of the areas involving construction are not

completed, however, the area to be planted will not be less than

50 acres. The 50 acres will include the surface .area of dams,

tetmporary construction roads, temporary construction lay down

areas, temporary parking areas, and spoil areas.

I
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D. Areas of Transmission Line Right-

of-Wav Areas Follows:

Right-of-Way Areas:

Fairfield Summer 230 KV line.

From N-470,500; E-1,899,750 to N-472,880; E-1,

902,100 plant type A (see IV). This area is approximately

3200' long X 170' wide or about 12 Acres.

Remainder of line to be left for natural growth

or included in the plant landscape.

Total estimated planted area - 12 Acres.

The relocated Duke Power Company Great Falls-

Newberry 100 KV Double Circuit Line.

All areas between coordinates N-479,820; E-1,

899,580 to N-476,000; E-1,900,325 plant type A (see IV). This

area is approximately 4000' long X 100' wide or about 8 Acres.

All areas from N-476,000; E-I,900,325 to N-474,

500; E-1,900,930 are to be cleared as required and left for

natural growth or included in plant landscape. ./

All areas from N-474,500; E-1,900,930 to N-472,

960; E-1,902,160 to be planted type A (see IV). This area is

approximately 2000' long X 100' wide or about 5 Acres.
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From N-472,960; E-1,902,160 to N-470,730;

E-1,906,270 to be cleared as required and left for natural

growth or included in plant landscape.

All areas from N-470,730; E-1,906,270 to

N-471,400; E-1,910,000. This area is approximately 3000.

long X 100' wide or about 6 Acres (roadway no6 included).

Total estimated planted area 19 Acres.

IV. GENERAL PLANTING SPECIFICATIONS

These specifications are to provide for establish-

ment of ground cover for the purposes of erosion control and

development of food sources for wildlife in the vicinity of

FPC Project 1894 (Parr Hydroelectric Project). The areas,

as previously described, will include transmission line right-

of-way, construction areas no longer.in use, temporary roads,

lay down, temporary parking, dam faces and spoil areas. Planting

techniques for all available areas will be either by procedure

A or B as described in Section IV and will be accomplished

during the spring season following completion of construction.

Current plans are that the contractors working for

SCE&G are to provide all I-abor, equipment, supervision and if

specified in the individual contract, all fertilizer and seed
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to fulfill all requirements of the Land Management Programs,

however, SCE&G assumes complete responsibility to accomplish

the work described.

Ground maintenance of planted areas shall be to

bush hogging or otherwise cut undesirable growth as required

(estimated at 2 to 3 year intervals). Fertilizing shall be

carried out if required at this same time.

Type B planting will normally be used but type A

will be used for small areas with- slight slopes and where

larger quantities and/or earlier production of food may be

required.

Additional planting areas may be designated by

SCE&G in cooperation with the U. S. Soil Conservation Service

and after consultation with.the Department.

Type A - Machine

In those areas designated by SCE&G, the A type

preparation and planting will be carried out during the first

planting season after construction is completed./

The area to be planted will be thoroughly worked

up with a lush. and hog harrow (or e.lual equipment) to a dept-h

of about 2-4 inches. In the case of line rights-of-way, this

shall be along the entire width of the right-of-way in the
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planting area except for roads or trails and within 2 to 5

feet of a drainage ditch. Soil preparation shall be dressed

to parallel the natural existing contours.

Planting areas will not include permanent swamps,

marshes or other consistently wet areas.

All areas of type "A" shall be fertilized evenly

at the rate and with the type seeding specified. The appro-

priate seed shall be sown evenly over the entire prepared

area.

Sowing shall be accomplished between April 1 and

May 30 or at such other date that SCE&G and the Department

shall deem more appropriate of the year following the com-

pletion of construction.

Water bars or other means shall also be employed

to prevent erosion on slopes exceeding 2 degrees.

The seed or seeds used shall be as specified by

the Department.

Type B - Helicopter
9

In those areas designated by SCE&G, the "B" type

oý planting will be carried out during the first planting

season after construction- is completed.

ii
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The area designated will be sown and fertilized

in a simultaneous flyover with a low, slow flying helicopter.

The planting area will not receive seed bed preparation as

Type A. All slopes will be planted. Erosion control measures

such as ditches, terraces, etc. will be completed at the time*

of initial area clearing or during line construction if the

area is a right-of-way.

Planting areas will not include permanent swamps,

marshes, or other consistently wet areas.

Sowing shall be accomplished between April 1 and

May 30 or at such other time of the year immediately following

completion of construction of the line. The appropriate

seed and fertilizer mixture will be spread evenly over the

entire width of the designated right-of-way.

The seed or seeds used shall be as specified by

the Department.

Fertilizer for type A and B may be varied based

on recommendations by the U. S. Department of Ag'riculture,

Soil Conservation Services.
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DATED this /h day of

Columbia, South Carolina.

In the P-xesence of:

.,1973, at

South Carolina Wildlife and Marine
Resources Department

BY: ,

I

4'

South Carolina Electric & Gas Company

CBy:
V. C. Summer, Senior Vice President

a4-
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UNITED STATES
A-1§

ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20243

SOUTH CAROLINA ELECTRIC AND GAS COMPANY

(Virgil C. Summer Nuclear Station, Unit 1)

DOCKET NO. 50-395

CONSTRUCTION PERMIT

Construction Permit No. CPPR-94

1. Pursuant to Section 103 of the Atomic Energy Act of 1954,
as amended (the Act), and Title 10, Chapter 1, Code ofFederal Regulations, Part 50, "Licensing of Production
and Utilization Facilities," and pursuant to the InitialDecision of the Atomic Safety and Licensing Board, theAtomic Energy Commission (the Commission) hereby issues
a construction permit to the South Carolina Electric andGas Company (the applicant) for a utilization facility(the facility), designed to operate at 2775 megawattsthermal with a net electrical output of approximately
900 megawatts as described in the application and amend-ments thereto, (the application), filed in this matter
by the applicant and as more fully described in the
evidence received at the public hearing upon that applica-
tion. The facility, known as the Virgil C. Summer Nuclear
Station, Unit 1, will be located at the applicant's site
in Fairfield County, South Carolina. The site is located
immediately north of Parr, South Carolina, and is adjacentto the Monticello Reservoir created by placing a seriesof dams across Frees Creek, a tributary of the Broad
River. The Reservoir is located east of the Broad River
and west of South Carolina State Highway 215, about
26 miles north of Columbia, in western Fairfield County,
South Carolina.

2. This permit shall be deemed to contain and be subject tothe conditions specified in Sections 50.54 and 50.55 of
said regulations; is subject to all applicable provisions
of the Act, and rules, regulations, and orders of the
Commission now or hereafter in effect; and is subject to
the conditions specified or incorporated below:

COPY
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A. The earliest date for the completion of the facility
is January 1, 1977, and the latest date for completion
of the facility is January 1, 1978.

B. The facility shall be constructed and located at the
site as described in the application, in Fairfield
County, South Carolina.

C. This construction permit authorized the applicant to
construct the facility described in the application, *

and the hearing record in accordance with the
principal architectural and engineering criteria
sit forth therein.

D. In view of the 'fact that the Attorney General has
not recommended an antitrust hearing in this matter,
that no antitrust issues have been raised by
another in a manner according with the Commission's
Rules of Practice, and that no finding has been made
that an antitrust hearing is otherwise required
(10 CFR, Part 2, §2.104(d)), antitrust review of the
application for this construction permit under
Section 105c of the Atomic Energy Act of 1954, as
amended, has been completed and a hearing thereon
determined to be unnecessary.

E. This construction permit is subject- to the following
conditions for the protection of the environment:

1. The applicant will perform preoperational measure-

ments of the physical, chemical and biological
parameters of the environment to establish
baseline conditions upon which possible adverse
effects of the station can be evaluated.

2. The applicant will submit to the regulatory
staff (staff) a proposed plan for an operational
environmental monitoring program. Staff approval
of thi3 plan will be obtained prior to the
granting of an operating license.

3. The applicant shall select, design and construct
the transmission lines in accordance with
appropriate Federal guidelines.

4. The applicant shall use appropriate federal and
state guidelines and regulations in matters
concerning sanitation in recreational areas to e
be constructed as part of this project.

I0
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5. The applicant shall establish a radiation
monitoring system to determine the radioiodine
concentration at the site boundary, to insure
that the 5 mrem/yr dosage to the 2-gram thyroidorgan of a child through the pasture-cow-milk
pathway will not be exceeded.

6. The applicant shall file an amendment to itsapplication for the Virgil C. Summer Station
requesting approval of an alternate method of
cooling the reactor if the Monticello Reservoir
is not created; such amendment shall includecomplete details of the environmental impact
of the alternate cooling method, and details
of feasible alternatives thereto.

3. The permit is subject to the limitation that a license
authorizing operation of the facility will not be issued Iby the Commission unless (a) the applicant submits tothe Commission, by filing an application for an operatinglicense or by amendment to the application for a licenseto construct and operate the facility, a complete finalsafety analysis report, portions of which may be submittedand evaluated from time to time; (b) the Commission findsthat the final design provides reasonable assurance thatthe health and safety of the public will not be endangeredby the operation of the facility in accordance with
procedures approved by it in connection with the issuanceof said license; and (c) the applicant submits proof offinancial protection and the execution of an indemnityagreement as required by Section 170 of the Act.

FOR THE ATOMIC ENERGY COMMISSION

Isl.

A. Giambusso, Deputy Director
for Reactor Projects

Directorate of Licensing

Date of Issuance: MAR 21 1973

COPY
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South Carolina Department of Archives and History

, 14.30 Senate Street

Columbia, S.C.

P. 0. Box ii,i88
Capitol Station •92I i

June 1, 1972

-Mr. W. E. Moore
Senior Engineer
South Carolina Electric & Gas Co.
P.O. Box 764
Columbia, South Carolina 29218

Dear Mr. Moore:

This letter is in reference to the South Carolina Electric & Gas Company's
proposed Parr Hydroelectric Project (No. 1894) in Fairfield County.

The site of the nuclear station and the proposed area to be included in the
man-made lakes has been checked with the South Carolina Department of Archives
and History and the Fairfield County Historical Commission. We have determined
that no adverse effects to historic properties in the area will result from
theproject as explained to us in the fall of 1971.

The only historically or architecturally important places recorded by us from
this area are the Davis Plantation (on the National Register), Fonti Flora,
and Monticello Church. We have been assured by SCE&G that none of these will
be affected. The only historic areas of importance which will be adversely
affected by the nuclear project are three cemeteries and SCE&G has agreed to
move these.

The SCE&G Company has been extremely cooperative in assuring that no historic
prooerties will be harmed by the proposed nuclear project.

Sincerely, 4,

-7 . 'rt

Charles E. Lee
State Liaison Officer for
Historic Preservation

CEL/pn

.1
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South Carolina Departmcnt of Aichives'and History

1430 Senate Street
Columbia, S.C.

P. O. Box 1X,188
Capitol Station 29211

October 20, 1972

14r'., Kenneth F. Plumb COT '4 4197ul
Secretary
Federal Power Commission ,OCKEýTSECkh
Washington, D. C. 20426

Dear Mr. Plumb:

In reference to the new license for South Carolina Electric and
Gas Company's Project No. 1894 including a proposal to construct a
pumped storage development, we have determined that no adverse effects
to historic properties will result from the project.

As we indicated in earlier correspondence pertaining to environ-
-mental impact of Project No. 1894, the only historically important
places recorded by us in this area are ihe Davis Plantation (which is
on the National Register of Historic Places) and two properties which
are listed on our statewide survey of historic places:. Fonti Flora
and Monticello Church.

As South Carolina's State Liaison Officer foý Historic Preservation,
I appreciate the exceptionally fine cooperation of the South Carolina
Electric and Gas Company in protecting the environmental quality of
the project area insofar as historical aspects are concerned. Not only
has SCE&G been diligent in supplying our Historic Preservation Division
with the necessary statistics and map data, but the company has also
been cooperative and generous i.n relocating and marking five small
cemeteries in the area. In fact, we like to point to this'particular
project as a good example of coordinated planning With industry to
protect environmental quality.

Sinc

Charles E. Lee
State Liaison Off)er
for Historic Pregervation

CEL:czf
CC: Environmental Protection' Agency

Mr. E. L. Pressley--SCE&G
Mr. Robert Garvey--Advisory Council on Historic

Preservati on
Mr. George Knighton--Unite( States Atomic Energy

•OralSS1on
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CHECKLIST OF FLORA AND FAUNA OCCURING IN THE AREA OF THE PARRHYDROELECTRIC PROJECTS -- FAIRFIELD AND NEWBERRY COUNTIES,
SOUTH CAROLINA

TREES

Common Name

Red Maple

Silver Maple

River Birch

Bitternut Hickory

Mockernut Hickory

Pignut Hickory

Shagbark Hickory

Georgia Hackberry

Sugarberry

Flowering Dogwood

Pagoda Dogwood

Common Persimmon

American Beech

White Ash

Green Ash

American Holly

Black Walnut

Butternut

Eastern Redcedar

Sweetgum

Yellow Poplar

Cucumbertree

Scientific Name

Acer rubrum

Acer saccharinum,

Betula nigra

Carya cordiformis

Carya tomentosa

Carya glabra

Carya ovata

Celtis tenuifolia

Celtis laevigata

Cornus florida

Cornus alternifolia

Diospyros virginia

Fagus grandifolia

Fraxinus americana

Fraxinus Rennsylvanica

Ilex opaca

Juglans nigra

Juglans cinerea

Juniperus virginiana

Liquidambar stvraciflus

Liriodendron tulipifera

Magnolia accuminata

Nyssa sylvatica
Black Tupelo



Common Name

Eastern 1[cphornbeam

Loblolly Pine

Shortleaf Pine

Virginia Pine

American Sycamore

Eastern Cottonwood

White Poplar

Black Cherry

Black Oak

Chestnut Oak

Chinkapin Oak

Blackjack Oak.

Red Oak

Post Oak

Scarlet Oak

Southern Red Oak

Water Oak

White Oak

Willow Oak

Overcup Oak

Black Willow
Sass afras

Whito Basswood

American Elm

Slippery' Elm

Scicntific Name

Ostrya vrirginiana

Pinus taeda

Pinus echinata

Pinus virginiana

Platanus occidentalis

Populus deltoides

Populus alba

Prunus serotina

Quercus velutina

Quercus prinus

Quorcus tuehlenbergii

Quercus marilandica

uercuIs rubra

Quercus stellata

Quercus coccinea

Ouercus falcata

Qu*rcus niSra

2uercus alba

Quorcus phellos

Qucrcus lyrata

Salix i7;

Sassafras albidum

Tilla heteronIhvlla

Ulmus americana

Ulrus rubra

I
11

I

I



Comnon 'ane

Winged Elm

Red Mulberry

Ironwood-

Pear

Mimosa

Honey Locust

Tree of Heaven

China-Berry

Hercules Club

Sourwood

Pawpaw

Witch Hazel

Scientific Nane

Ulmus alata

Morus rubra

Carpinus -caroliniana

Pyrus communis

Albizia julibrissin

Gleditsia triacanthos

Ailanthus altissima

Melia azedarach

Aralia. spinosa

Oxydendrum arboreum

Asimina triloba

Hamamelis virginiana.

r

F
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WOODY SHRUBS VINES

Cormon Name

Hazel -Nut

Tag

Sweet-Shrub

Mock Orange

Briar

Macartney Rose

Wild Rose

Hawthorn

Juneberry

Chickasaw Plum

American Plum

Hog Plum

Amphora

Clammy Locust

D-warf Sumac

Smooth Sumac

Possum Haw

Strawberry Bush

New Jersey Tea

Buckthorn

Virginia Creeper

Muscadine

Possum Grape

Scientific Name
Corylus americana

Alnus serrulata

Calycanthus floridus

Philadelphus inodorus

Rubus sp.

Rosa bracteata

Rosa carolina

Crataegus sp.

Amelanchier canadensis

Prunus angustifolia

Prunus pensylvanica

Prunus umbellata

Amphora sp.

Robinia viscosa

Rhus copallina

Rhus glabra

Ilex decidua

Euonymus americanus

Ceanothus americanus

Rhamnus caroliniiana

Parthenocissus cinquefolia

Vitis rotundifolia

Vitis bailevana

i

I
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Summer Grape

Silverberry

Leatheruood

Swamp Dogwood

Silky-Stem Dogwood

Wild Azalea

Pinxter-Flower

Sparkleberry

Gooseberry

Elliott's Blueberry

Low Bush Bluelerry

Southern Buckthorn

Storax

Fringe-Tree

Privet

Yellow Jessamine

Climbing Dogbane

French Mulberry

Cross Vine

Trumpet Vine

Button Bush

Japanese Honeysuckle

Coral Honeysuckle

Blue Haw

Southern Arrow-Wood

Elderberry"

Grondsel-Tree

Fleabane
1-,o r s e e ed

Vitis aestivalis

Elaegnus umbellata

Pirca palustris

Cornus strict-a

Cornus amomum

Rhododenron canescens

Rhododendron atlanticum

Vaccinium arboreum

Vaccinium stamineum

Vaccinium elliottii

Vaccinium vacillans

Bumelia lycioides

Styrax grandifolia

Chionanthus virginicus

Ligustrum sinense

Gelsemium sempervirens

Trachelospermum difforme

Callicarpa americana

Anisostichus capreolata

Campsis radicans

Cephalanthus occidentalis

Lonicera japonica

Lonicera sempervirens

Viburnum rufidulum

Viburnum dentatum

Sa-bucus canadensis

Baccharis halimifolia

Eric ron s,-.
'ri.<eTon can~densis

I
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FERNS AND MISCELLA•NEOUS PLANTS

I

Common Name .

Christman Fern

Ebony-Stem Spleenwort

Netted Chain-Fern

Royal Fern

Hairy Lip Fern

Bracken Fern

Resurrection Vern

Common Cat-Tail

Pondweed

Water Plantain

Duck Potato

Scientific Name

Polystichum acrostichoides

Asplenium platyneuron

Woodwardia areolata

Osmunda regalis

Cheilanthes lanosa

Pteridium aquilinum

Polypodium polypodioides

Typha latifolia

Potamogeton diversifolius

Alisma subcordatum

Sagittaria latifolia

,1

I
GRASSES, SEDGES, AND RUSHES

Giant Reed

Purpletop

Wild Oats

Love Grass

Quaking Grass

Cheat Grass

Brome Grass

Blue Grass

Melic Grass

Manna Grass

Fescue

Arundo donax

Tridens flavus

Uniola latifolia

Eragrostis hirsuta

Briza minor

Broraus secalinus

Bromus sp.

Poa annua

Melica nutica

Glyccria striata

Festuca sp.

It
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Common Name

Rye Grass

Wheat

Barley

Bottlebrush Grass

Wild Rye Grass

Wedge Grass

Oat Grass

Hairgrass

Needle Grass

Dropseed

Bent Grass

Wood Reed

Crowfoot Grass

Goose Grass

Bermuda Grass

Beard Grass

Canary Grass

Foxtail Grass

Sandspurs

Barnyard Grass

Paspalum

Crab Grass

Carpet Grass

Panic Grass

Beard Grass

Scientific Name

Lolium multiflorum

Triticum aestivum

Hordeurn pusillum

Hystrix patula

Elymus virginicus

Sphenopholis sp.

Danthonia s.

Aira sp.

Stipa avenacea

S2.robolus clandestinus

Agrostis s_.

Cinna arundinacea

Dactyloctenium aegyptium

Eleusine indica.

Cynodon dactylon

Gymnod6gon ambiguous

Phalaris caroliniana

Seitaria sp.

Cenchrus indtrtus

Echinochloa

Paspalum sp.

Diiitaria sanguinalis.

Axonopus sn.

Panicua sn.

Eri.ii...u. contcrtus

Androno:on sn.Broom-Straw
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Common Name

Gamma Grass

Umbrella Sedge

Spike-Rush

Bulbostylis

Fimbristylis

Bulrush

Umbrella Grass

Beak Rush

Sedge

Rush

Scientific Name

Tripsacum dactyloides

Cyperus sp.

Eleoocharis obtusa

Bulbostylis sp.

Fimbristylis sp.

Scirpus sp.

Fuirena squarrosa

Rhyncnospora sp.

Carex sp.

Juncus sp.

'.4

HERBACEOUS PLANTS

Day Flower

Spiderwort

Pickerelweed

Asparagus

Greenbriar

Trillium

False Solmon's Seal

Solomon's Seal

Bear Grass

Blazing Star

Grape Hyacinth

Daylily

Bellwort

Wild Onion

Commelina sp.

Trandescantia sp.

Pontederia cordata

Asparagus officinalis

Similax sp.

Trillium catesbaei

Smilacina racemosa

Polygonatum biflorum

Yucca fi.amentosa

Chamaelirium luteum

Muscari racemosum

Hemerocallis fulya

Uvularia perfoliata

Allium sp.

Dioscorea villosa

*1

Wil.d Yam
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Common Name

Atamasco Lily

Agave

Blackberry Lily

Blue-Eyed Grass

Yellow-Fringed Orchid

Crane-Fly Orchid

Lizard's Tail

Wood-Nettle

False Nettle

Birthwort

Wild Ginger

Dock

Knotweed

Lamb's Quarters

Pigweed

Thorny Amaranthus

Cottonweed

Poke

Carpet-IWeed

Talinum

Scleranthus

Stipulicida

Chickweed

Mouse-Ear Chickweek

Pearl Wort

Scientific Name

Zephrydnthes atamasco

Agave virginica

Belamcanda chinensis

Sisyrinchium sp.

Habenaria cristata

Tipularia discolor

Saururus cernuus

Laportea canadensis

Boehmeria cylindrica

Aristolochia serpentaria

Hexastylis arifolia

Rumex sp.

P olygonum sp.

Chenopodium album

Amaranthus hybridus

Amaranthus spinosui

Froelichia floridanaSPhytq1acca americana

Mullugo verticillata

.:Talinum teretifolium

Sclera-thus annus

Stipulicida setacea

Stellaria sp.

Cerastium holosteoides

Sagina decumbens r



B-12

Common Name

Sandwart

.Pink

Corn-Cockle

Soapwort

Sleepy Cathfly

Wild Pink

Larkspur

Leather-Flower

Windflower

Meadow Rue

Mouse-Tail

Buttercup

Round-Lobed Liverleaf

Anemone

May -Apple

Coralbeads

Bloodroot

Drapa

Whitlow-Grass

Poor-Man's Pepper

Wart-Cress

Shepherd's. Purse

Mouse-Ear Crcss"

" .-d,,c e .ustard

Cress

Scientific Name

Arenaria serpyllifolia

Dianthus armeria

Agrostemma githago

Saponaria officinalis

Silene antirrhia•

Silene caroliniana

Delphinium ajacis

Clematis viorna

Thalictrum thalictroides

Thalictrum revolutum

Myosurus minimus

Ranunculus sp.

Hepatica americana

Anemone lancifolia.

Podophyllum peltatum

Cocculus carolinus

Sanguinaria canadensis

Drapa brachycarpa

Drapa verna

Lepidium irirginicum

Coronopus did,:us

Capsella bursa-vastoris

A- abidosis thaliana

Si?,Mbr.rJium officinale

,verna

I
""

w.

I

@1



5,13

Common Name

Sibara

Rock-Cress

Stonecrop

Ditch Stonecrop

Alumroot

Foamflower

Strawberry

Cinquefoils

Geum

Cocklebur

Sicklepod

Wild Sensitive Plant

False Indigo

Rattleboxs

Clover

Sour Clover

Alfalfa

Black Medic

Spotted Medic

Lotus

Samson Snakeroot

Pencil Flower

Beggar's Ticks

Lespedezas

Glottidium

Scientific Name

Sibara virginijc,_

A-rabis canadensis

Sedum-pusillum

Penthorum sedoides

.1-euchera americana

Tiarella cordifolia

Fragaria virginiana

Potentilla, s~p.

Geum SD.

Agrimonia rostellata

Cassia obtusifolia

Cassia nictitans

Baptisia sp.

Crotalaria sD.

Trifolium sp.

Melilotus indica

Medicago sativa

Oedicag0 lupulina

Medicago arabica

Lotus helleri

Psoralea psoralioides

Stylosanthes biflora

Desmodium sp.

Lespedeza sp.

Glottilium vesicarium

Kiste~ria sinensis1(isteria



Common Name

Goat's Rue

Vetchs

Vetchling

Everlasting Pea

Butterfly Pea

Rhynchosia

Wild Bean

Kudzu

Milk Pea

Flax

Wood Sorrel

Wild Geranium

Polygala

Croton

Hogwort

Three-Seeded Mercury

Tragia

Flowering Spurges

Spotted Touch-Me-Not

Modiola

Mallow

Rose Mallow

St. Andrew's Cross

Pineweed

Pin-W•eed

Scientific Name

Tephrosia sp.

Vicia sp.

Lathryrus _hirsutus

Lathryrus latifolius

(Centrosema virginianum
(Tl1toria imariana

Rhynchosia sp.

Strophostyles umbellata

Pueraria lobata.

Galactia sp.

Linum virginianum

Oxalis so.

Geranium sp.

Polygala sp.

Croton glandulosus

Croton capitatus

Acalypha sp.

Tragia urticifolia

Euphorbia sp.

Impatiens capensis

Modiola caroliniana

Sida rhombifolia

Hibiscus moscheutos

Hypericum hypericoides

Hypericum sp.

Lechca sp.

Viola sp'.

0
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Violet
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Common Name

Naypops

Prickly Pear

Meadow Beauty

Ludwigia

Evening Primose

Parrot-Feather

Marsh Pennywort

Snakeroot

Wild Carrot

Wild Chervil

Golden Alexander

Zizia

Meadow Parsnip-

Marsh Parsley

Spermolepis

Lovage

Water Hemlock

Mock Bishop 's-Ieed

Angelica

Spotted Wintergreen

Fringed Loosestrife

Water Pimpernel

Indian Pink

Polypremum

Rose Pink

Scientific Name

Passiflora incarnata

Opuntia compressa

Rhexia mariana

Ludwigia sp.

Oenothera sp.

M"yriophyllum brasiliense

Hydrocotyle .

Sanicula sr.

Daucus sp.

Chaerophyllum tainturieri

Taenidia integerrima

Zizia sp.

Thaspium barbinode

Apium leptophyllum

Spermolepis divaricata

Ligusticum canadense

C.cuta. maculata

Ptilimnium capillaceum

An&elica venenosa

Chimaphila maculata

Lysimachia sp,.

Samolus parviflorus

Spigelia marilandica

Polypremum procumbens

Sabtia anZularis



Common Namc

Blue Star

Indian Hemp

Butterflyweed

Milkweed

Matelea

Dodder

Field Dodder

Dichondra

ýMorning Glory

Man Root

Phlox

Heliotrope

Viper's Blugloss

Vervain

Blue Curls

American Germander

Skullcap

Heal-All

Henbit

Lyre-Leaved Sage

Blue Sage

Downy Wood Mint

Mountain Mint

Common Dittany

Bugleweed

Scientific Name

Amsonia tabernaemontana

Apocynum cariabinum

Asclepias tuberosa

Asclepias sp.

Matelea sp.

Cuscuta pentagona

Cuscuta campestris

Dichondra carolinensis

Ipomoea sp.

Ipomoea pandurata

Phlox sp.

Heliotropiuri amplexicaule

Echium vulgare

Verbena sp.,

Trichostema dichotomum

Teucrium canadense

Scutellaria sp.

Prunella vulgaris

Lamium amplexicaule

Salvia lyrata

Salvia azuroa

Blephilia ciliata

Pycnanthemun tenuifolium

Cunila origanoides

(Lycopus virtyinicus

I
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Common Name

Peppermint

Ground Cherry

Salpichroa

Horse-Nettle

Jimsonweed

Petunia

Hedge Hyssop

False Pimpernel

Monkey-Flower

Mullein

Toad-Flax

Veronica

Aureolaria

Gerardia

Ruellia

Plantain

Buttonweed

Richardia

Partridge Berry

Bluets

Field '%adder

Bedstraw

Corn Salad

Creeping Cucumber

Venus Looking Glass

Scientific Name

Mentha piperita

Physalis sp.

Salpichroa origanifolia

Solanum carolinense

Datura stramonium

Petunia atkinsiana-

Gratiola virginiana

Lindernia dubia

Mimulus ringens

Verbascum sp.

Linaria canadensis

Veronica arvensis

Aureolaria virginica

Agalinis sp.

Ruellia p.

Plantago sp.

Diodia sp.

Richardia brasiliensis

Mitchella reDens

Hudstonia sp.

Sherardia arvensis

Galium S.D,-

Valerianella radiata

Melothria Dendula

Speculmria perfoliata
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Common Name

Cardinal Flower

Lobelia

Common Ragweed

Cocklebur

Gall-Of-The-Earth

Prickly Lettuce

Spiny-Leaved Sow Thistle

Common Sow Thistle

Rattlesnake-W;eed

Hawkweed

Hawk' s-Beard

Cat's Ear

Dwarf Dandelion

False Dandelion

Pale Indian Plantain

Butterweed

Groundsel

Fireweed

Bachelor's Button

Bull Thistle

Yellow Thistle

Thistle

Ironweed

Elephant's Foot

Blazing Star

Scientific Name

Lobelia cardinalis

Lobelia sp.

Ambrosia artemisifolia

Xanthium strumarium

Prenanthes serpentaria

Lactuca sp.

Sonchus asper

Sonchus oleraceus

Hieracium venosum

Hieracium. gronovii
Crepis pulchra

Hypochoeris sp.

Pyrrhopappus carolinianus

Cacalia atriplicifolia

Senecio glabellus

Senecio smallii

Erechites hieracifolia

Centaurea cyanus

Carduus lanceclatus

Carduus spinopitsimus

Carduus repandus

Veronia sp.

Elephantopus sp.

L.atris sp.
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Common Name

Thoroughwort

Joe-Pye Weed

Thoroughworts

Climbing Hempweed

Marsh Fleabane

Facelis

Pussy-Toes

Rabbit Tobacco

Catfoot

Asters

Goldenrod

Camphorweed.

Green and Gold

Wild Quinine

Yerba-De-Tajo

Coneflower

Black-Eyed Susan

Sunflower

Jerusalem Artichoke

Crown-Beard

Calliopsis

Beggar's Ticks

Sneeze Weed

Bitter Weed

Yarrow

Dog Fennel

Ox-E'yc Daisy

Scientific Name

Eupatorium dubium

Eupatorium fistulosum

Eupatorium sp.

Mikania scandens

Pulchea camphorata

Facelis retusa

Antennaria plantaginifolia

Gnaphalium obtusifolium

Gnaphalium purpureum

Aster s.

Solidago s.

Heterotheca SD.

Chrysogonum virginianum

Parthenium integrifolium

Eclipta slba

Rudbeckia fulgida

Rudbeckia hirta ...

Helianthus sp.

Helianthus tuberosus

Verbesina occidentalis

Coreopsis tinctorip

Bidens frondosa

Helenium sp.

Helenium amaruM

Achillea vnillefolium

n.themis sp.

Chr)'santhei~um eucanthcrmim0



WATERF O.'•L

Common Name

Common Loon

Red-necked Grebe

Least Grebe

Mallard

Black Duck

Pin tail

Gadwall

Anerican Widgeon

Shoveler

Blue-winged Teal

Green-winged Teal

Wood Duck

Redhead

Canvasback

Ring-necked Duck

Greater Scaup

Lesser Scaup

Corrn_ on Goldeneye

Buffilehead

Ruddy Duck

Scientific Name

Gavia irmer

Podicebs grisegena

Podiceps dominicus

Anas plalyrhinchrs

Anas rubripes

Anas acuta

Anas strepera

Mareca americanus

Spatula clypseata

Anas discors

Anas carolinensis

Aix sponsa

Aythya americana

Aythya valisineria

Aythva collaris

Aythya morila

Aythya affinis

Bucephala chanzula

BuceDhala albeola

Oxvura jamaicensis

-I
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Red-breasted Merganser

Hooded Merganser

Mero-us serrator

Lophodytes cucullatus

RAPTORS

Turkey Vulture

Black Vulture

Cooper's Hawk

Sharp-shinned Hawk

Maesh Hawk

Red-tailed Hawk

Red-shouldered Hawk-

Broad-winged Hawk

Golden Eagle

Bald Eagle

Osprey

Merlin

Kestrel

Bobwhite

Screech Owl

Great Horned Owl

Longed-eared Owl

Short-eared Owl

Barn Owl

Barred Owl

Cathartes aura

Coragyps atratus

Accipiter cooperii

A~cipiter striatus

tLrsus

Bute__o lj__. _ens s

lUteo )jneatus

B•teo P•ltVpteruS

Aqiija thrvsaetos

)aI aee tu• leuc!octe!phalus

Partdion haliaetuS

P• [ o _•Ol•[' r ius

u .lrnus vlrginia-nu s

A•i6 otus"-

Asio f 1a-l-r.-Ie us

lyto alba

Str.Ix v-ria

1
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Saw-whet Owl Aegolis acadicus

SHORE BIRDS

Common Egret

Cattle Egret

Great Blue Heron

Green Heron

Black-capped Night Heron

American Bittern

Least Bittern

Sora

Yellow Rail

Black Rail

King Rail

Common Gallinule

American Coot

Turkey

Black-bellied Plover

Semipalmated Plover

Kildeer

Upland Plover

Solitary Sandpiper

Spotted Sandpiper

Casmerodius albus

Bubulcus ibis

Ardea herodias

Butorides virescens

Nycticorax nycticoras

Botarus lentiginosus

Ixobrychus exilis

Porzana carolina

Coturnicops noveboracensis

Laterallus jamaicensis

Rallus elegans

Gallinula chloropus

Fulica americana

Meleagus gallopavo

Squatarola squatarola

Charadrius semipalmatus

Charadrius vociferus

Bartramia Jongicauda

Tringa solitaria

Actitis macularia

.1
1
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Greater Yellowlegs

Lesser Yellowlegs

Stilt Sandpiper

Short-billed Dowitcher

Long-billed Dowitcher

Ruddy Turnstone

Pectoral Sandpiper

Dunlin

Sanderling

White-rumped Sandpiper

Least Sandpiper

Western Sandpiper

American Woodcock

Common Snipe

Herring Gull

Ring-billed Gull

Bonaparte's Gull

Common Tern

Caspian Tern

Black Tern

Totanus melanoleucus

Totanus flaviceps

Micropalarma himantopus

Limnodromus griseus

Limnodromus scolopaceus

Arenaica interpres

Erolia melanotos

Erolia alpina

Crocethia alba

Erolia fuscicollis

Ereunets pusillus

Ereunetes mauri

Philohela minor

Capella gallinago

Laris argentatus

Laius df e Iawarensis

LArus philodelphia

Sterna hir'_ndo

jjydroprogne caspia

Chlidonias niger

PASSERINES

Rock Dove Coluumba Iivia

Mourning Dove Zenaidura macroura
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Eastern Wood Pewee

Horned Lark

Barn Swallow

Cave Swallow

Tree Swallow

Bank Sw7al1low

Rough-winged Swallow

Purple 14ar tin

Blue Jay

Common Crow

Carolina Chickadee

Tufted Titmouse

White-breasted Nuthatch

Red-breasted Nuthateh

Brown-headed Nuthatch

Brown Creeper

House Wren

Carolina Wren

Long-billed Marsh Wren

Short-billed Marsh Wren

Mockingbird

Contopus virens

Eremophila alpestris

Hirundo rustica

Pe trochelidon fulva

Iridoprocne bicolor

Riparia riparia

Stelgidopteryx ruficollis

progne subis

Cvanocitta. cristate

Corvus brachyýhyynchos

Faruas c.irolinensis

Parus bicolor

Si tta carolinensis

Sitta canadensis

Sitta Dusilla

Certhia familiaris

Troglodytes aedon

Thvothorus ludovicianus

Telmatodvte.s palustris

Cistothorus platensis

Mimus LOlvglotto S

Dumetella carolinensis

*1
I
I
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Catbird



Yellow-billed Cuckoo

Black-billed Cuckoo

Chuck-will' s-Widow

Whip-poor-will

Common Nighthawk

Chimney Swift

Ruby-throated Hu=ningbird

Belted Kingfisher

Yellow-shafted Flicker

Pileated Woodpecker

Red'-bellied Woodpecker

Red-headed Woodpecker

Yellow-bellied Sapsucker

Hairy Woodpecker

Downy Woodpecker

Eastern Kingbird

Great Created Flycatcher

Eastern Phoebe

Yellow-bellied Flycatcher

Acadian Flycatcher

Traill's Flycatcher

Least Flycatcher

Coccyzus americanuis

Coccvzus erythrozpthalmus

Capriwule-us carolinensis

Capri-riul gus vociferus

Chordeiles minor

Chaetura Delagica

Archilochus colubris

Negaceryle alcvon

Colaptes auratus

Dryocopus pileatus

Centurus carolinus

Melanerpes erythrccephaluE

Sphvrapicus varius

Dendrocpus villosus

Dendrocpus pubescens

Tyrannus a

My:archus crinitus

Sayornis oho ebe

Empidomas flaviventris

Empidomax virescens

Emoiddras trailii

Emoidomax minimus
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Brown Thrasher

Robin

Wood Thrush

Hermit Thrush

Swainson's Thrush

Gray-cheeked Thrush

Veery

Eastern Bluebird

Golden-crowned Kinglet

Ruby-crowned Kinglet

Water Pipit

Cedar Waxwing

Loggerhead Shrike

Starling

Solitary Vireo

White-eyed Vireo

Yellow-throat'ed Vireo

Red-eyed Vireo

Warbling Vireo

B lack-and-white Warbler

Prothonotary Warbler

Tennessee Warbler

Torostoma rufum

Turdus migratorius

Hylocichla urustelina

Hylociclila guttara

Hylocichla guttata

Hylocichla minima

Hylocichla fuscescens

Sialia sialis

Regulus satropa

Regulus colendula

Anthus spinoletta

Bombycilla cedrorum

Lanius ludovicianus

Sturnus vulgaris

Vireo solitarius

Vireo, griseus

Vireo flavifrons

Vireo olivaceous

Vireo gilvus

Mniotilta varia

Protonatoria citrea

Vermivora peregrina

- a.
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Wilson's Warbler

Canada Warbler

American Redstart

House Sparrow

Bobolink

Eastern Meadowlark

Tricolored Blackbird

Rusty Blackbird

Common Grackle

Brown-headed Cowbird

Orchard Oriole

Baltimore Oriole

Scarlet Tanager

Summer Tanager

Cardinal

Evening Grossbeak

Rose-breasted Grosbeak

Blue Grossbeak

Indigo Bunting

Purple Finch

American Goldfinch

Rufous-sided Towhee

Wilsonia Dusilla

Wilsonia canadensis

Setophago ruticilla

Passer d6mesticus

Dolichonyx orvzivorus

Sturrella magna

Agelaius tricolor

Euphagus carolinus

Quiscalus cuiscala

Malothrus ater

Icterus s]purius

Icterus galbula

Pironga olivacea

Pironga rubra

Richmondena cardinalis

Resperiphona vespertina

Pheucticus ludovicianus

Guiraca caerulea

Passerina cyanea

Carpodacus purnureus

Spinus tristis

Pipilo ervthrophtha1mus

F
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Nashville Warbler

Parula Warbler

Yellow Warbler

Myrtle Warbler

Black-throated Green Warbler

Black-throated Blue Warbler

Yellow-throated Warbler

Chestnut-sided Warbler

Bay-brested Warbler

Blackpoll Warbler

Pine Warbler

Prairie Warbler

Palm Warbler

Ye 1 low throat

Yellow-breasted Chat

Ovenbird

Northern Water Thrush

Louisiana Waterchrush

Kentucky Warbler

Mourning ~Warbler

Hooded Warbler

Connecticut Warbler

Vermivora rufiscapilla

Parula americana

Dendroica petechia

Dendroica -coronata

Dendroica virens

Dendroica caerulescens

Dendroica dominica

Dendroica pe'nsylvanica

Dendroica castanea

Dendroica striata

Dendroica pinus

Dendroica discolor

Dendroica palrarum

Geothlvpis trichas

Icteria virens

Seiurus aurocaDiilus

Seiurs noveboracensis

Seiurus motacilla

Opornis form,.o s is

Opornis philadelDhia

Wilsonia citrina

Opornis azilis

fi
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Savannah Sparrow

Grasshopper Sparrow

Henslow's Sparrow

LeConte's Sparrow

Sharp-tailed Sparrow

Vesper Sparrow

Slate-colored Junco

Chipping Sparrow

Field Sparrow

White-crowrned Sparrow

White-throated Sparrow

Fox Sparrow

Swamp Sparrow

Song Sparrow

Passerculus sandwichensis

Axmnodromus survannarum

Passerherbulus henslowii

Passerherbulus caudacutus

A mnospiza caudacuta

Pooecetes granineus

Junco hyemalis

Spizella passerina

Spizella uil

Zonotrichia leucophrys

Zonotrichia albicollis

Passerella iliaca

Melospiza georgiana

Melospiza melodia

Pr
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AMPHIB IANS

Con.mon Name

Narrow-Mouthed Toad

Eastern Spadefoot Toad

Oak Toad

Southern Toad

Woodhouse's Toad

Common Treefrog

Spring Peeper

Green Treefrog

Barking Treefrog

Squirrel Treafrog

Piney Woods Treefrog

Southern Cricket Frog

Northern Cricket Frog

Least Treefrog

Brimley's Chorus Frog

Chorus Frog

Ornate Chorus Frog

Green Frog

Pickerel Frog

Leopard Frog

Crawfish Frog

Carpenter Frog

Bull Frog

River Frog

Scientific Name

Gastroohryne carolinensis

Scaphiopus holbrooki

Bufo quercicus

Bufo-terrestris

Bufo woodhousei

Hyla versicolor

H crucifer

H•yla cinerea

Hyla gratiosa

Hvyla. squirella

Hyla femoralis

Acris gryllus

Acris crepitans

Limnaoedus ocularis

Pseudacris brimleyi

Pseudacris nigrita

Pseudacris ornata

Rana clamitans

Rana patustris

Rana pipiens-

Rana areolata

Rana virgatipes

Rana catesbeiana

R-1na heckscheri

I
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Greater Siren

Lesser Siren

Amphiuma

Dwarf Waterdog

Newt

Marbled Salamander

Spotted Salamander

Dusky .Salamander

Four-Toed Salamander

Dwarf Four-Toed Salamander

Mud Salamander

Two-Lined Salamander

Long-Tailed Salamandor

Slimy Salamander

Siren iacertikla

Siren intermedia

Amphiuma means

Necturus punctatus

Notophthalmus viridescens

Ambystoma opacum

Anbystoma maculatum

Desmognathus fuscus

Hemidactylium scutatum

Eurycea quadridigitatus

Pseudotrion montanus

Eurycea bislineata

Eur)cca lon~icauda

Plethodon glutinosus

Trionyx spinifer

Kinosternon subrubrum

Sternotherus oporatus

Terrapene carolina

Clermnys guttata

Chrys emyrs picta

Chrysemys scripta

Chrysemys concinna

ODhisaurus attenuatus

Scincella laterale

Eumeces inexnectatus

REPTI LES

Spiny Softshell Turtle

Mud Turtle

Stinkpot

Box Turtle

Spotted Turtle

Painted Turtle

Pond Sliper

River Cooter

Slender Glass Lizard

Ground Skink

Southeartern Five-Lined Skink
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Broad-Headed Skink

Five-Lined Skink

Green Anole

Eastern Fence Lizard

Six-Lined Racerunner

Pigmy Rattlesnake

Timber Rattlesnake

Pine Snake

Ribbon Snake

Garter Snake

Scarlet Snake

Common Kingsnake

Milk Snake

Prairie Kingsnake

Crowned Snake

Red-Bellied Snake

Brown Snake

Worm Snake

Rough Earth Snake

Smooth Earth Snake

Eastern Hognose Snake

Southern Hognose Snake

Rough Green Snake

Queen Snake

Brown Water Snake

Common Water Snake

Eumeces laticeps

Eumeces fasciatus

Anolis carolinensis

Sceloporus undulatus

Cnemidophorus sexlineatus

Sistrurus miliaris

Crotalus horridus

Pituophis melanoleucas

Thamnophis sauricus

Thamnophis sirtalis

Cemophora coccinea

Lampropeltis getulus

Lampropeltis triangulum,

Lampropeltis calligaster

Tantilla coronata

Storeria occipitomaculata

Storeria dekayi

Carphophis amoenus

Virginia striatula

Virginia valeriae

Heterodon platyrhinos

Heterodon simurs

0pheodrys aestivus

Regina septemyittata

N.atrix taxispilota

Natrix sipedon



Coachwhip

Black Racer

Corn Snake

Black Rat Snake

Eastern Ringneck Snake

Masticoghis flagellum

Coluber constrictor

Elaphe guttata

Elaphe obsoleta

Diadophis punctatus



B-34
=MLNIALS

I
Common Name

Common Opossum

Whitetail Deer

Eastern Cottontail

Marsh Rabbit

Com=on Mole

Short-Tailed Shrew

Least Shrew

Long-Nosed Shrew

Gray Fox

Red Fox

Raccoon

Bobcat

Common Striped Skunk

River Otter

Mink

Long-Tailed W'easel

Hoary Bat

Red Bat

Scientific Name

Didelphis marsupialis

Odocoileus virginianus

Sylvilagus floridanus

Sylvilagus palustris

Scalopus aquaticus

Blarina brevicauda

Cryptotis parva

Sorex longirostris

Urocyon'cinereoargenteus

Vulpes fulva

Procyon lotor

Lynx rufus

Mephitis mephitis

Lutra canadensis

Mustela vison

Mustela frenata

Lasiurus cinereus

Lasiurus borealis

-1

*1

Seminole Bat Lasiurus seminola

Evening Bat

Big Brown Bat

Rafinesque's Big-Eared Bat

Silver-Haired Bat

Nycticeius humeralis

Eptesicus fuseus

Plecotus rafinesquii

Lasionycteris noctivagans

PiDistrellus subflavusEastern Pipistrelle



B'- 35

Keen's Bat

Little Brown Bat

Woodchuck

Southern Flying Squirrel

Eastern Chipmunk

Eastern Fox Squirrel

Eastern Gray Squirrel

Beaver

Meadow Jumping Mouse

House Mouse

Norway Rat

Eastern Harvest Mouse

Common Cotton Rat

Eastern Rice Rat

Golden Mouse

Beach Mouse

Wood Mouse

Muskrat

Pine Vole.

Meadow Vole

Bear

Myotis keenii

Myotis lucifugus.

Marmota monax

Glaucomys .volans

Tarnias striatus -

Sciurus niger

Sciurus carolinensis-

Castor canadensis

Zapus hudsonicus

MuS musculus

Rattus norvegicus

Reithrodontomvs huiulis

Sigmodon hispidus

Oryzomys palustris

Ochrotomys nuttalli

Peromyscus polionotus

Peromyscus leucopus

Ondatra zibethicus

Xicirotus pinetorum

Micto'tus pennsylvanicus

Ursus americanus 'V
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FISH OF PARR RESERVOIR

Coimmon Name

Largemouth Bass

White Crappie

Redear Sunfish

Pumpkinseed Sunfish

Warmouth Sunfish

Bluegill Sunfish

Redbreasted Sunfish

Longear Sunfish

Black Crappie

White Bass

Green Sunfish

1hite Catfish

Yellow Bullhead

Channel Catfish

Flat Bullhead

Brown Bullhead

Madtom

Carpsucker

Quillback Carpsucker

White Sucker

Spotted .Sucker

Scientific Name

Micropterus salmoides

Poxomis annularis

Lepomis microloohus

Lepo-mis gibbosus

Lepomis gulosus

Lepomis machrochirus

Lepomis auritus

Lepomis megalotis

Pomoxis nigromraculatus

Morone chrysops

Levomis cyanellus

Ictalurus catus

Ictalurus natalis

Ictalurus punctatus

Ictalurus platycephalus

Ictalurus nebulosus

Noturus leptacanthus

Carpiodes carpio

Carpiodes cyprinus

Catostomus cxnrnersoni

7.invtrema melanops

(yprinus carpio

L-otreis spilopterus

~~1

rr
I
I

I

Shiner



B-37

Common Name

Golden Shiner

Darter

Longnose Gar

Gizzard Shad

American Eel

Scientific Name

Notemigonus crysoleucas

Etheostoma sp

Lenisosteus osseus

Dorosoma cepedianum

Anguilla rostrata

F'
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EXHIBIT V OF SCE&G's APPLICATION FOR LICENSE, NATURAL, AND
SCENIC VALUES AND RESOURCES

The construction and operation of Fairfield Facility will

effect the environment in several ways. Building of the

Facility structures and systems and subsequent operation

will have a local impact on those natural, historic, and

scenic values and resources within the project area, in-

cluding natural scenery and wildlife habitat, old ceme-

teries, and archeological sites. SCE&G will take steps

to minimize the impact of the project construction and

operation as explained in the following paragraphs.

Many people feel that an undisturbed natural landscape

possesses beauty And, thus, is aesthetically pleasing.

At the same time, most people are aware of the human com-

forts that are made available to them through the genera-

tion of electrical energy. Ultimately, certain environ-

mental effects must be'accepted as unavoidable in the

provision of electrical energy. It is emphasized that all

effects are not necessarily adverse; and that those which

are adverse will be minimized to the extent feasible.

Furthermore, programs to monitor effects on the environment

and management of land resources to minimize and offset

adverse impact and to improve existing resource conditions

will be undertaken as outlined in Section 2.2.5.3 of the

Environmental Report.
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The proposed Fairfield Pumped Storage Facility will be locatea

on Frees Creek in Fairfield County,.in an area which is sparsely

populated, and which is not easily accessible to the public. The

Fairfield Powerhouse, as shown on the following page, is designed

to contrast pleasantly with and tocomplement the natural surround-

ings. Both the powerhouse and the penstocks present sleek, low--

profile lines, and nestle into the surrounding hillsides with few

visible protrusions. The long, straight line of the penstocks

leads the eye up and away from the powerhouse and into the nearby

hills.

The Fairfield Powerhouse will remain the color of natural con-

crete. The penstocks will be painted a color aesthetically com-

patible with the natural surroundings. The necessary outstanding

features, such as cranes and generator covers, will be painted

green and brown to harmonize with local natural colors. Land-

scaping and planting of the dams and areas around the powerhouse

which are disturbed by construction will be as natural as possible,

and will consist of trees and shrubs common to the local area.

SCE&G will work with the U. S. Department of Agriculture Soil Con-

servation Service - Fairfield Soil and Water Conservation District

to plan appropriate types of planting for all areas within the

project boundary other than transmission line rights-of-way, which

are covered in detail later in this exhibit. (See letter and con-

tract at the end of Exhibit V.) Also, the irregular shorelines of

Parr and Monticello Reservoirs and the general remoteness of the

site will limit exposure of the facility.

The addition of bascule gates to Parr Dam will add approximately
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nine feet to the height of the dam, as shown on the following page.

The most significant visual change resulting from the addition of

the gates will be the broadened water area behind the dam.

The impoundment of Monticello Reservoir will change the site

from one of a predominantly forested, hilly view to that of

a broader water view. This will have the result of creating a

somewhat more expansive view due to the relective character

of the impoundment surface.

Water level fluctuations in Parr Reservoir and Monticello

Reservoir will periodically present some unsightly mud flats and

bared shoals. The greatest water level fluctuations will occur in

Parr Reservoir (about ten feet) and will expose a substantial amount

of near shore bottom land. The visual impact of these exposed areas

will be mitigated somewhat by the fact that the lowest water levels

will occur largely at-night when the Fairfield Facility is operating

in the pumping mode. The impact of the exposed shoreline in Monti-

cello Reservoir will be limited since the water level fluctuation

will be on the order of four and one-half feet.

During project construction, SCE&G will require the contractor(s)

to empliy specific construction practices at the site, including

those associated with minimizing environmental effects. Some of

the measures that will be used are:

1. Soil erosion procedures: These will include such

features as reducing the area and duration of ex-

posed soils to a minimum, retaining and protecting

the natural vegetation whenever possible, and

in taiin n of coýn duits a-d Settling basins. A
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storm water drainage system will be installed as soon W

as practicable.

2. Dust control: Dust control measures will consist of

frequent water sprinkling of roads, parking lots and

construction staging areas.

Other erosion control procedures used by SCE&G will include

the development of appropriate temporary and/or permanent ground

cover such as planting the downstream faces of the dams, replanting

construction lay down areas, and placing rip rap on the upstream I
faces of the dams where support for vegetation growth is unavail-

able. Prior to initiating licensed project construction activi- J
ties-SCE&G will prepare job specifications that will include the

recommended practices for soil and water conservation as advised

by the Fairfield County Soil and Water Conservation District

office located in Winnsboro, South Carolina.

Borrowing will take place in the cleared Monticello Reservoir

area, so that when the project is completed, there will be no

unsightly scars on the landscape. It is planned to dispose of

dredge spoils by placement behind nearby embanked areas. After

the water drains, the areas will be planted with appropriate

vegetation consistent with the precepts of the Land Management

Program discussed in Section 2.2.5.3 of the Environmental Report.

Construction debris which cannot be salvaged and used may be

disposed of in several ways. For the trash and materials which

are combustible, appropriate permits from the South Carolina

Pollution Control Authority and the South Carolina Forestry

Ccornission will be obtained. These materials will be placed

in carefully constructed areas within the boundary of Monticello
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Reservoir, and burned under proper supervision. Fire-fighting

equipment will be available on-site. For the incombustibles

the alternatives are hauling, burial,and special use. It has

been SCE&G's practice to maintain "clean jobs" and, therefore,

unsightly materials which have no use will either be transported

to a state-approved disposal site or disposed of by burial or

other appropriate means.. As part of the Land Management Program

an evaluation will be made to see if this debris can be used in

the upper impoundment as fish habitat materials.

There are likely to be some chemicals used whose disposal

will need special consideration. As on other projects of this

type, pipelines and other materials may require flushing with

alkaline chemical solutions. The resulting waste will be placed

in a lagoon of state approved design for simultaneous neutrali-

zation. The waste products from the field coating of tanks, sand-

blasting materials, possible acid etching wastes and the muriatic

acid wastes from concrete treatment will also be put into this

holding lagoon. As required, liquid wastes will either be hauled

away or mixed with neutralizing agents and covered over with

earth in accordance with State regulations.

The operation of construction vehicles will result in the by-

products of diesel air emissions and waste oils and gasoline, and

all construction activities will create noise; however, because

of the remote location and sparse population, the impact on the

human environment should be minimal. There will also be possible

noise and traffic congestion entering and leaving the job site,

particularly at starting and quitting time; but, these effects
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should be confined to the immediate locale.'

Construction and operation of the Fairfield Facility will have

some unavoidable adverse effects on the land and wildlife resources 4%..

in the project area. To alleviate the removal of woodland habitat,

plans are being developed to create and improve other woodland

habitat, to set aside appropriate areas as wildlife preserves,

and to establish a waterfowl management program. These are dis-

cussed in Section 2.2.5.3 of the Environmental Report. Thus,

SCE&G Co. will be undertaking measures to enhance or improve upon

the existing resources, where practical and compatible with the

operation of the Fairfield Facility. -

Transmission lines to be built in connection with the project

consist of the Fairfield-Summer 230 KV tie lines (two lines) and

in addition, impoundment of Monticello Reservoir will require the

relocation of a portion of a 100 KV double circuit steel tower,

Duke Power Company transmission line. The proposed right-of-way

locations for these lines are indicated on Exhibits K-2 and K-8.

Slight adjustments and modifications may be made to the locations

of the proposed riqhts-of-way when location surveys are made.

The proposed transmission lines will be constructed in a rural

area which consists of hilly, rolling terrain. In Fairfield County,

where these lines will be located, forest land occupies about 80%

c t1e total land area. The next predominant lan. use is agricul-

tural (crop land plus pasture), accounting for about 13%. Surface

Zýi s are typical of those encountered in the Piedmont region,

an.4 :znsists c-enrally of Stiff reddish-broawn silts and clavs.

2•L :'i-.un relief over the rig-:ts- :-way io nn -'_e order of 200 feet,

°:; 7J
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ranging from Elevation 460 feet MSL to about Elevation 260 feet

MSL near Fairfield Powerhouse.

The closest towns are Jenkinsville and Monticello, which are

small unincorporated rural communities. In Fairfield County,

the total estimated population (1970 Census) was 19,999 with an

average density of less than 30 people per square mile. No

increase in population in the general area is expected in the

next 40 years; in fact, a decrease is anticipated.

No parks, national forests, or designated scenic, recreational

or wildlife areas are near the proposed transmission lines routes.

The closest approach of Sumter -National Forest to the transmission

line rights-of-way is about four miles. The proposed rights-of-

way do not infringe upon any national or local historic areas or

landmarks. The Davis Plantation, the closest area of historical

importance (listed in the National Register of Historic Places)

is approximately five miles away from the closest approach of

the proposed rights-of-way.

The Fairfield-Summer 230 KV lines will connect the Fairfield

.Pumped Storage Facility to the Virgil C. Summer Nuclear Station and

will be approximately one mile in length.- The structures will be of

wood H-frame construction, and it is estimated that approximately 8

structures per circuit, or a total of approximately 16' structures, wi

be required. A drawing of a typical tangent H-frame structure is shc

on the following page. The right-of-way will be about 170 feet wide,

requiring a land area of approximately 20 acres. Wood Pole structure

will be about 65 to 70 feet in height. The proposed tie line will be
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.W constructed in a forest area entirely within the exclusion zone

(approximately one mile radius) of the Virgil C. Summer Nuclear Station

The land along the proposed right-of-way is owned by SCE&G. No roads

are crossed by the proposed Fairfield-Summer line, and the closest

residence is more than one mile away.

The existing Duke Power Company line crosses the proposed Monti-

cello Reservoir in an approximate east-west direction starting at the

north abutment of the main Frees Creek.Dam, as shown on Exhibit K-2.

The relocated line will start south of the north abutment and will pass

on the down stream side of the main Frees Creek Dam, cross over the

intake channel of the Fairfield Powerhouse, pass the Virgil C. Summer

Nuclear Station on the reservoir side, cross over the access road to

the nuclear station at two locations, and cross State Highways 215

and 213 before tying back into the existing line east of Highway 215.

The proposed right-of-way of the relocated Duke Power linewill be

approximately 5 1/2 miles in length. Double-circuit lattice-type

steel towers, similar to the towers on the existing line, willbe

utilized. There will be an average of about eight towers per mile.

The right-of-way will be approximately 100 feet in width, except

along the portion of the right-of-way between the Fairfield Pumped

Storage Facility and the Virgil C. Summer Nuclear Station, where the

Duke line will utilize the same right-of-way as the Fairfield-Suimmer

tie line for a distance of about 2000 feet. The proposed routes of

the Fairfield-Sunrmer tie lines and Duke line relocation were selected

to oermit the maximum practical use of a com mon right-of-way. Th&

common right-of-way will be approximately 240 feet in width.
Where the Dule line relocation passe= th- ruclear stEation, the
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structures will be constructed on small fingers of fill extending out

from the shoreline. An estimated 60 acres of new right-of-way will

Be required for the relocated Duke line. The proposed structures

will be on the order of 85 feet in height.

The proposed right-of-way for the relocated Duke line will be con-

structed in a predominantly forest area. About 50% of the proposed

right-of-way will be constructed within the Virgil C. Summer Nuclear

Station exclusion zone. Beyond the exclusion zone, the proposed

right-of-way will pass near an estimated 15 to 20 residences; however,

most of these residences will be more than a few hundred feet from the

right-of-way and no residence is expected to be closer than 200 feet

from the proposed right-of-way. A few small open areas will be

crossed by the proposed right-of-way. '. 1
The proposed relocated line will be owned, operated and maintained

by Duke Power Co.=any. A portion of the right-of-way is on lands

owned by SCE&G. Negotiations are presently underway to obtain other

portions of the right-of-way.

In addition to the relocation of that part of the Duke double

circuit steel tower line in the area of the Monticello Reservoir, it

will be necessary to raise this line where it presently crosses the

Parr Reservoir, (Broad River). The present clearance of this line over

the existing reservoir level is approximately 42'. Since the level

of this reservoir is to be raised approximately 9' by increasing the

height of the Parr Dam, it is planned to raise the elevation of the

transmission line at this crossing Ly 12' which will provide a

clearance of approximately 45' over the new 2evel of the reservoir.

This will be accrmlpished by the constrzction of new foundations
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and raising the existing steel towers at their present locations.

The estimated cost of raising these two towers is $50,000.00.

The environmental impact of the proposed transmission lines

on population and land use is judged to be slight. The Summer-

Fairfield tie lines will be constructed in a hilly,- forested area

that is remote from any residences. About half of the relocated I

Duke line will also be constructed through an area which is remote

from any residences, and the remaining portion will pass through

a rural area that is generally sparsely populated. In these areas,

it is planned that the proposed relocated Duke line would pass no

closer than 200 feet from existing residences. The proposed lines,

therefore, should have practically no effect on the residences in

the area from a safety or a nuisance standpoint. Since the pro-

posed rights-of-way will not pass through cultivated land areas,

there will be no impact on agricultural activities.

It is estimated that more than 95% of the proposed rights-of-

way will pass through forested areas. Forestry products represent

a significant source of income (24.3% in 1969) in Fairfield County

from farm marketings, but the total land area required by the

rights-of-way for the proposed lines will amount to only about

0.02% of the total forested land in the county. The main effects

of clearing the rights-of-way through the forested areas would be

related to disturbance to a small part of the natural'setting'and

resulting changes in wildlife habitat.

The dominant stand type in the forested land surrounding the

proposed rights of way is a coniferous species, the loblolly pine.

Other species found in the upland environment include the white oak,

red oak, and hickory. In the lowlands and bottorns, the species foun,



. c-14

include cottonwood, sweetgum, nuttal oak, willow oak, and white ash.

The ground cover species include a predominance of honeysuckle

and greenbriar. Dense ground cover is not abundant because of the

great density of deciduous and coniferous stand types. Historicall,

the growth of pine and hardwood in the area is tied to the decline

of cotton and grain crops in the early 1930's. The revegetation is-

largely a result of public revegetation programs of the WPA and CCC.

Terrestrial wildlife field surveys in the general area during

1971 and 1972 have identified or received confirmed reports of 13

species of mammals and approximately 65 species of birds. The

mammals include species of shrew, mice, and rats, eastern cotton-

tail rabbit, gray squirrel, raccoon, bobcat, and whitetail deer.

The southern cougarwhich had not previously been known to exist

in the area, was recently sighted. The game species of most im-

portance in the area is the deer. Mammals are more abundant in

the bottomlands, areas where hardwoods or mixed conifer-hardwood

associations provide a more varied habitat and food supply. The

proposed transmission rights-of-way mainly traverse stands of

conifers, and these routes are expected to have fewer marmals than

a route through predominantly hardwoods. Results of small mammal

trapline surveys in the study area have shown few rodents in

conifer transects compared to mixed hardwood or cutover transects.

It is expected, therefore, that carniv6rous animals, such as bobcat,

that may feed on the rodents would be less abundant along most of

the proposed route. Bird species in the general study area include

a great many of the small native song birds, migratory waterfowl,

hersn, dove, quail, turkey and raptors. Turkey populations have
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been increasing in the Broad River area, and these birds along

with quail and dove are the main species of sport interest.

Since most of the transmission line route is away from the

water's edge, fewer species of birds are expected along the

transmission line route.

The clearing of the rights-of-way through the dense stands

of pine and hardwood will provide a margin or partial firebreak

for the protection of the surrounding forested areas during fire

conditions. This is a beneficial impact resulting from trans-

mission line construction.

The clearing of the proposed transmission line rights-of-

way will create a margin or "edge" which will enhance production

of wildlife in the general area of the rights-of-way. This

enhancement takes the form of increased understory vegetation

which provides a greater variety and, abundance of food and cover

for the wildlife than previously available. The "edge effect,"

in turn, increases the "carrying capacity" of the land by pro-

viding food for more animals than would otherwise be able to

live in the area.

The elimination of "danger trees" (trees tall enough to

potentially fall and interfere with the power lines) within close

proximity to the transmission line rights-of-way, will serve to

reduce the vegetative cover in addition to that removed for con-

struction. This removal will serve to clear the margin of forest

canopy adjacent to the rights-of-way and will allow more light

to enter the cleared area as well as the margins of the forested

area and thus effectively extend the edge effect benefits.
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It is concluded that the creation of a cleared zone through the

predominantly pine stands would have an overall beneficial effect

with regard to the wildlife of the area. Additional measures will

be taken, however, to insure that the changes brodght about are of

a positive nature for habitat improvement of desired species.

These measures are discussed in subsequent paragraphs.

One of the most important effects on the environment due to

construction of the proposed lines would be related to aesthetics.

An evaluation of this impact, however, is difficult to make, even

in a qualitative manner, since there obviously can be many diverse

points of view depending upon an individualt background and exper-

ience.; Evaluation of the aesthetic impact of transmission line

construction has been based on the premise that, regardless of an

individual's opinion of the transmission lines, he must first see .1
it in order to react; that is, it must be so apparent within his

range of perception that he cannot help but take note of its presence.

Therefore, one method to evaluate the impact of transmission lines

on aesthetics is to consider its ease of visibility from vantage

points which would be ordinarily available to the largest propor-

tion of people living in or traveling through the area. The ease.

with which people would be able to see the transmission lines varies

with distances from the line and whether their views are screened by

intervening hills, vegetation or other obstructions.

The Fairfield-S-umer tie lines will be constructed in a remote

forested area within the Virgil C. Summer Nuclear Station exclusion

zone, away from residences and roads. Thus, the opportunities to

vie• the line would be restricted- Along a short length of the
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line, the upper portion of one or two structures may be visible

from boats on Monticello Reservoir. Boating activity in.the

lower portion of Monticello Reservoir, however, is expected to

be slight, since it is anticipated that most of the recreational

activity will be in the upper portion of the reservoir or in the

sub-impoundment recreational and fishing area. An area on the

north side of the Frees Creek tailrace will be set aside for

future recreational use (see Exhibit R-3), and it would be pos-

sible to view portions of the line from this location. It may

also be possible to view portions of the transmission line from

Parr Reservoir. .The closest approach to the. transmission lines,

however, would be a few thousand feet where the tailrace'enters

Parr Reservoir. Present use of the reservoir for boating is

very limited, however, and because of the fluctuations during

operation of the pumped storage facility, recreational use of

Parr Reservoir is expected to diminish. From this standpoint,

the aesthetic impact of the proposed Fairfieldc-Summer tie lines

would be minimal.'

In general, there will be little opportunity for the general

public to view the relocated Duke transmission line. Along that

length of the line located below Frees Creek dam and running

towards the nuclear station, the upper portions of certain trans-

mission towers will likely be observable from Monticello Reservoir.

Portions of the line would also be observable from the future recre-

ational area north of the tailrace and possibly from Parr Reservoir.

There would also be a possibility of viewing the relocated line

where it passes near the nuclear station along the shore of the r

Monticello Reservoir. As previously stated,however, the number of
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people viewing the line from these areas is expected to be small.

Within the exclusion zone, the Duke line crosses the access road

to the nuclear plant at two locations. Public travel on this

road, however, is not expected to be significant.

The most significant visual impact of the relocated Duke line

will be at the crossings of State Highways 215 and 213, which are [
light to moderately traveled two-lane roads. Steps will be taken,

however, to mitigate the visual effects of the transmission line

crossing, as described in a subsequent paragraph.

In evaluating alternative rights-of-way locations, selecting

measures to minimize environmental impact and to provide for

environmental enhancement where feasible, the criteria presented

in FPC Order No. 414 and the U. S. Department of Interior and

Department of Agriculture booklet, "Environmental Criteria for

Electric Transmission Systems" were utilized as guides. Various

alternative routes were considered for the proposed transmission

rights-of-way.

The consideration of alternate routes for the location of the

two tie lines from the Fairfield Pumped Storage Plant to the Summer

Nuclear Station was constricted by the short length of these lines

which will be approximately one mile. This short length made it r

imoractical to consider the construction of the two lines on sepa-

rate rights-of-way. Also, the location of the two lines on a co.ummon

right of-way will require less total acreage and consequently will

require less clearing. The locations of the'terminal structures

for these two lines at Fairfield and Surner have been established

by the sub-staticn design and other construction factors. The

I



first route considered for these lines was a direct, straight line

between the terminal structures. This route would obviously result

in the shortest possible length and probably the lowest cost.

Inspection of this route showed it crossed near the top of some

ridges or hills where it may be visible from the reservoir. It

also crossed over or near the construction areas for some of the

dam sites for the Monticello Reservoir. For these reasons it was

deemed unsuitable.

We next considered a route which basically followed the lowest

practical contours and valleys. We selected this route to minimize

the visual impact of the tie lines. This particular route, however,

required approximately 5 angles and was much longer than the direct

route. This would require more right-of-way and more clearing, but

it would eliminate long tunnel views along the line. It would re-

quire, due to the added length, more structures and be more expensive

to construct.

A third route was considered. This route was a compromise betweei

the first and second routes. This route is located below, in so far

as practical, the crests of ridges and avoids hill tops. It generalli

uses contours which are below the dam crests by'an amount equal to

or greater than the anticipated maximum structure height, therefore

providing a high degree of visual screening from Monticello Reservoir

Three angles are used to minimize tunnel views. The length of the

lines is less than the lower route, resulting in less acreage for

right-of-way and less clearing. The reduced length will also re-

sult in a lower cost and possibly fewer structures.

Underground cable was also consideredL. We'determined that for

16
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reliability, 3 cables would be required, two for normal operations

and one for use in the event of failure on either of these two

cables. The cost of the necessary switching devices and associated

equi-ment, installed, plus the cost of the cable in place is esti-

mated to be over 15 times the cost of the overhead lines. The route

would involve a change in elevation of about 145' (from elevation 435

to elevation 290) and cross some ridges and valleys. In order to place

these cables, the vegetation along the route will be cut and removed or

otherwise destroyed. This, coupled with the slopes involved and the

type soil in the area will result in erosion problems somewhat greater

than the overhead type construction.

Due to the problem of erosion, the fact that the route must be cut

through wooded land, the high costs of this method and the fact that an _

overhead route is in close proximity, it was decided not to use the

underground construction.

After careful weighing of visual considerations, the amounts of

right-of-way involved, amount and methods of clearing, costs, and

proximity to other construction, the third overhead route was selected

for the Fairfield-Summer 230 KV tie lines.

Alternative routes evaluated for the relocated Duke line included:

1. Construction of the relocated line in its present position.

2. Relocation of the line a maximum of 3500 feet south of the
present location to utilize islands and shallow water areas.

3. Relocation of the line around the west and north side of
the Monticello Reservoir.

4. Routing of the line to the south of Virgil C. Summer
Nuclear Station, utilizing the existing 115 KV Parr-
Midway right-of-way and the existing 115 KV Parr-
Winnsboro right-of-way to the maximum extent practical.

I!
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Alternatives 1 and 2 were considered to be infeasible because of

the high costs (approximately $1,800,00 for both alternates versus

approximately $500,000 for the right-of-way as planned) o also,

construction of the line across Monticello Reservoir would result

in an adverse visual impact and and an additional danger to boating.

Alternative 3 would require an additional seven miles of right-of-way

with an estimated total cost of $1,300,000. Furthermore, many road

crossings would be made, increasing the possibilities of public

viewing. For Alternative 4, the advantages gained by utilizing

existing transmission line rights-of-way were more than offset by

the additional distance and land required. This alternative would

also necessitate crossing under nine or more transmission lines

emanating from the substation of the Virgil C. Summer Nuclear

Station. In evaluating alternative routes for the relocated Duke

line, the proposed right-of-way was selected as representing a

reasonable balance between environmental impact considerations and

engineering and construction considerations. While SCE&G believes

that the proposed transmission line rights-of-way are optimum

solutions which minimize environmental effects, additional measures

will be undertaken by the Company to further reduce environmental

impact and to provide for environmental enhancement.

Since the Fairfield-Summer tie lines are in a remote, forested

area, there would be little possibility of people viewing these lines

Nevertheless, SCE&G plans to use wood H-frame construction for this

line so that there will be maximum compatibility with the environment

The generally low height of the poles (65 to 70 feet) would also pro-

vide for maximum screening. The proposed right-of-way was kept as

r
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low as oractica-ble on the slopes of hills to reduce visual impact.

In general,. the right-of-way selected for the relocated Duk.

line results in screening of most of the line from the view of

travelers in the area by trees, vegetation, high ground; or would

usually be at a distance great enough to reduce visual impact. At the

crossing of State Highways 215 and 213, where the line will most

frequently be viewed, measures to reduce the visual impact will

consist of a change in alignment, screen planting in the right-of-way

at the road crossing or leaving in of existing vegetation to pro-

vide screening. Road crossings will also be made at low points if

practicable to reduce visual impact. The proposed right-of-way has

been kept as low as practicable on hillsides and Well back from

travelled roads (Highway 215) to provide for maximum screening.

The clearing of rights-of-ways will be performed in accordance

with the guidelines contained in FPC Order #414 as completely and

conscientiously as practicable. Rights-of-way clearings will be

kept to the minimum width necessary to prevent interference of trees

and other vegetation with the proposed transmission facilities. In

scenic areas a concept of selective clearing will be followed

wherever practicable, and only those trees which could cause damage

to the transmission lines will be cleared. Trees and other vegetation

cleared in areas of public View will be disposed of and stumps will

be cut close to the ground line. Grass and other ground cover and

all tcpsoil will be protected from damage as completely as precticable

during construction. At road crossings and other special locations

expcsZd to frequent public view, particular care will be used to allow
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small trees and plants to remain in place and, if necessary or

appropriate, additional plantings of suitable shrubs will be made

to establish an acceptable screen on the rights-of-way., Where

practicable, plantings would be arranged with taller plants along

the edge of the right-of-way and successively small plants and

grass toward the centerline. These procedures are expected to

provide maximum erosion protection along the rights-of-way while

also enhancing habitat in the area.

Access roads to the rights-of-way will be kept to a minimum.

It is SCE&G's policy not to construct roads to gain access to

the rights-of-way; existing roads are used to the maximum extent

possible. Construction operations will be monitored by SCE&G to

assure that all construction debris is removed from the rights-of-

way when construction is completed. Burning of vegetation will be

performed in accordance with South Carolina Pollution Control

Authority standards. When temporary access roads have been con-

structed which are not needed for maintenance purposes, they will

be obliterated and restored to the original slopes and natural

ground cover replanted.-No extensive cu1ts or fills are planned

along the rights-of-way. For the most part, the rights-of-way will

follow the natural ground contour; any grading which is done will

conform with the terrain and adjacent land.

Members of the South Carolina State Archives and Historical

Department indicated that there are three places of historical impor-

tance near the project area. (See correspondence at the end of Exhi-

bit V.) These include two homes, Fonti Flora and the Davis Plantationr

and the Monticello Church. (See Exhibit K-84 Of these, the Davis
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Plantation is listed in the National Register of Historic Places. .

None of the three locations will be affected by the project.

The Fairfield County Historical Society mentioned the historical

importance of cemeteries in the project area. There are five small,

now abandoned cemeteries which will be relocated and marked in a

socially acceptable manner. (See Exhibit K-8)

Dr. Robert Stephenson, State Archeologist, indicated that there

are four recorded archeological sites within or near the boundary

of the proposed project (See Appendix A, Environmental Report, and

Exhibit K-B). This concentration of archeological sites within a

small area suggests that others may be present, and Dr.' Stephenson

recommended that two of the sites be excavated and that prior to

construction a detailed survey be made of the area to discover if

additional sites exist. SCE&G will support and finance a study to

be conducted by the University of South Carolina Institute of

Archeology and Anthropology amounting to approximately $10,000.

(See correspondence in Appendix A of the Environmental Report.)

There are a number of parks and recreational areas within the

general region of the proposed project. Within ten miles of the,

site, however, the only significant public land available for

recreational use is the Enoree Division of the Sumter National

Forest, a portion of which is within six miles of the site. These

areas provide recreational activities including picnicking, hiking,

hunting, and limited boating and fishing, none of which will be

affected by the project.

Hunting is a major visitor use, and there are two successful

priv-ate waterfowl hunting clubs owning coveiands upstream. These

clubs are cooperators in the Broad River Waterfowl Management Program.
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Since the lowlands may be affected by the increased water level

of Parr Reservoir, discussions will be held with these clubs con-

cerning the possible effects of the project.

According to preliminary data, the increased elevation of Parr

Reservoir will flood certain properties of the U. S. Forest Service

located upstream near Terrible Creek. Plans have been drawn for

a waterfowl habitat area on Terrible Creek and development is

expected soon. SCE&G has made contact with the U. S. Forest

Service concerning the possible effects of the project on this

development. Further discussions will be held as project plans

are solidified, and SCE&G will cooperate with the U. S. Forest

Service on a value for value land exchange as found mutually

agreeable.

Impoundment of Monticello Reservoir and raising of the exist-

ing Parr Reservoir will require the relocation of portions of

Route 99 where it crosses the north end of the Monticello Reser-

voir, and a small section of Route 215 on the west shore of Monticello

Reservoir. The roadbed of S. C. Highway 28 approaching the bridges

across Cannon's and Heller's Creeks will have to be raised to accom-

modate the daily water fluctuations of Parr Reservoir. Dependent

on final topographic surveys, bridge approach sections of S. C.

Highway 97 may also require raising. Negotiations are underway

with the South Carolina Highway Department concerning these road

relocations. SCE&G will coopeate with all appropriate State and

Federal agencies to minimize the environmental impact of these

highway relocations.

The enlargement of Parr Reservoir will require the reloca-

tion of a portion of the existing Southern Railroad line on the
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east bank of the Broad River crossing Frees Creek, and modifying

the existing road bed for several thousand feet adjacent to the

river. SCE&G has contacted the Southern Railway concerning this.

matter and is currently working with consultants of the Southern

Railway on the required relocations and modifications.

Care will be taken to see that the above relocations create as:

little distrubance to the natural landscape as possible, and have

minimal environmental impact. SCE&G will cooperate with all State

and Federal agencies involved with the construction and relocation

of all highways and railroads.

Estimated costs of preserving and enhancing natural, historic,

and scenic values and resources in the construction and operation

of the Fairfield Pumped Storage Facility are as follows:1

To be completed at a later date. I

!-
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Should the construction or operation of the Fairfield Facility

produce any unforseen adverse effects on natural, historic, or

scenic values and resources, SCE&G will cooperate with the in-

volved persons or agencies to alleviate the impact of the project.

I

L
I
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FISH AND WILDLIFE HABITAT DATA FOR THE PROJECT AREA

There are four basic aquatic habitat types

represented in the project area that may be affected.

(a) A section of the free flowing Broad River above

the present Parr Reservoir level.

This 23 km section of the river is relatively

constant in width (ranging from approximately 350 to

700 feet) and has a low gradient of less than 1 ft

per mile. The river is generally shallow with maximum

depths of less than 20 feet and much of the river of

five feet or less.

There is little to no aquatic macrophyte growth

in the river, however, the banks are characteristically

grassy with trees near the edge or overhanging the

water. Banks are generally steep-sided, and there are

few islands in this section of the river.

Bottom types vary from silty sand in the slower

areas to sand in the more scoured areas. Rocks occur

infrequently and are primarily in the area immediately

below Henderson Island. Downed trees occurred along

the river bottom.

This 'section of the river is suitable for a

variety of fish species that prefer moving water and

provides little quiet water and back eddies. It is
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suitable spawning area for many fish species that

require moving water and firmer bottoms than are

present in Parr Reservoir. r

(b) A semi-free flowing habitat within Parr

ppReservoir.

Because of a siltation and shallowing a large part

of Parr Reservoir has become riverine in nature and

experiences water movements similar to the river but

of generally lesser magnitude. The riverine habitat

within Parr Reservoir ranges from a relatively straight

narrow upper end with few islands to larger open areas

characterized by vegetated islands and shifting shallows

and backwaters.

Reservoir width varies greatly, from approximately

500 feet at its upper end to 2,800 feet near the dam.

Depths may be 20 to 25 feet, in the channel near the

dam, but most of the lake has depths averaging only

3-4 feet.

The bottom is primarily silt, sand and muck with

many submerged or semi-submerged trees. The sides are

often steep and overhung by trees.

This section of the river provides habitat for

all species of fish known to be in the reservoir, but -

13 probably less productive than embayment portions.

(c) Enbavment habitats within Parr Reservoir

- 1

I
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Frees Creek, Hellers Creek, and Cannons Creek

embayments are the major representatives of this lentic

type of environment. Together they form about 22% of

the total Parr Reservoir surface acreage.

Embayment widths vary from a few hundred feet

to nearly 3/4 mile, and in length from 0.6 to 5.3 miles.

Channel depths are 12-15 feet, however, depths just

out of the channel quickly change to 4-6 feet and

become shallow toward shore. Embayments are characterized

by little current flow, an abundance of submerged partly

emerging dead trees, and the variable influence of their

small feeder streams.

Banks are generally only moderately to slightly

steep and often overhung by trees which extensively

shade the margins. Bottoms are silty, becoming more

sandy as the creek mouth is approached.

These embayments are generally richer in fish

habitat than the more open water, however, Cannons

Creek Embayment appears to support several. times the,

standing crop of fish than does Frees Creek'Embayment.

(d) The free-flowing portion of Frees Creek

About 7 miles of Frees Creek will be affected.

This small stream flows from an elevation of approximately

450 feet and has an average drop of about 20 feet per

mile. The drop is greatest in the upper 1/4 of the creek,
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averaging 33 feet per mile and lesser in the lower 3/4,

averaging 12 feet per mile.

The stream is small, the width averaging 10 feet

or less. Water depth is generally less than a foot and

is usually a few inches. There are some deeper pools

formed around branches and debris, but most of the

creek is riffle or shallow pool.. The stream bottom is

generally of sand, ranging from coarse to fine. There

is very little rock and thus the bottom tends to be

unstable.

The creek runs through a mixed deciduous and pine

forest and is heavily shaded. No rooted macrophytes

are present. In contrast to the Broad River, Frees

Creek is often clear, and turns trubid only after

heav-y rains.

The stream appears to provide poor fish habitat.

because of its shallowness and shifting bottom. No

fish from Parr Reservoir are known to use Frees Creek

as a spawning area.

Category Shoreline Miles* Acreage

(a) Broad River 16 740

(b) Reservoir without

embayments 18 2,300

(C) Enbayments 11 660

(d) Frees Creek 14 -

* :Ccludes both sides of the stream or embayment.

.1
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There are four terrestrial habitat types within the

project area that may be affected.

Four major habitat categories were identified on

the project area and include the following: pine

plantation, mixed pine-deciduous woodlands, deciduous

woodlands, and grasslands (cultivated and abandoned

farmland). The approximate percentage of each major

type that will be inundated by the project impoundments

is as follows:

Parr Reservoir Monticello Impoundment

Pine 2% 47%

Mixed 8% 26%

Deciduous 86% 15%

Grasslands 4% 12%

The quality of the woodland communities to support

a diverse and an abundant fauna is dependent upon the site

characteristics, age structure of the forest, and density

of the canopy. These factors have a direct influence on

the development of herbaceous vegetation and shrubs which,

in turn, is part of the life-support system of woodland

wildlife.

The site characteristics that influence lower story

productivity include the slope, moisture retention

properties, and organic content of soils. Pine plantations

I-



D-8

I

usually occur on the upland sites that are well drained W
and slightly acidic (pH 5.0 to 5.5). The nutrient levels

in the uppermost soil layer are not well developed

because pine needles decompose slowly. Deciduous leaved

shrubs and herbaceous vegetation do not grow readily in

these mildly adverse conditions.

The deciduous leaved tree sites, along the Broad

River and tributary creeks, are moderate to poorly

drained and provide a better substrate for the growth

of herbaceous or shrub vegetation. The decomposition of
deciduous leaves results in more nutrients available and

an improved nutrient exchange between the soil and

vegetation.

The age-structure and density of a forest influences

the penetration of sunlight to the forest floor. The

amount of sunlight that reaches the substrata is reduced

in a mature and/or even-aged stand of trees having a dense

canopy. A stand composed of uneven-aged trees will

allow sunlight to reach the substrata more readily.

The monitoring program included the analysis of

vegetation on five study sites representative of the four

major communities on the project area. The five sites

i:',.lude the following: two sites in pine plantations

OE two different-age classes, one site in a mixed pine-

`=Ciduous cormunity, one in a predominantly deciduous



forest, and one site in a grassland where pine seedlings

had been planted. All five sites are in the vicinity

of the Monticello Impoundment. Each habitat community

is described in more detail in the following paragraphs.

Pine Habitat

The coniferous communities to be inundated consisted

mainly, of loblolly pine which produces a closed canopy

forest with a sparse understory of herbaceous vegetation.

Only limited numbers of pine seedlings and saplings are

capable of growing under the dense canopy which reduces

light penetration to the substrate.

Two pine plantations representative of the project

area were described by the following techniques: the

point-centered-quarter method was used to obtain relative

density, relative frequency, and relative dominance of

trees over 2.5 cm d.b.h.; diameter at breast height

(d.b.h.) was measured to characterized age-classes; and

the frequency of occurrence was obtained for shrubs,

herbaceous vegetation and other ground species from 40

one-meter square quadrants systematically placed in each

habitat. Tables 1 and 2 show the diversity and the

relative frequency, density, and dominance, and importance

value for trees found on the two pine plantations sampled.

Loblolly pine is the most importanct species on both

sites. Herbaceous and woody vegetation is not abundant on
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either site (Table 3). In the first pine plantation, I
Schribner's panicum, blackberry and dandelion occurred

in more than 25 percent of the quadrants. The second pine

plantation sampled shows a greater diversity and frequency

of herbaceous and woody vegetation. The understory

vegetation in the second plantation was studied one year

following the selective removal of the mature pine for

upiDwood.

The quality of the pine communities in regard to

supporting wildlife is considered to be very poor because

of the sparse understory. Neither shelter, forage nor

browse was significantly available to wildlife.

A variety of songbirds were recorded in pine

plantations during two seasons (Table 4). The density

of birds was low in the pine plantations. Game birds

such as turkey and bobwhite are also low in abundance

because the available nuts, fruits, seeds and shelter

is sparse.

Small mammals were censused in two pine plantations

for five days in each of four seasons (Table 5). Of the

total small-ma.mals collected, seventy-eight percent

were in the second pine plantation where the understory

vegetation was more abundant. Golley, et al. (1965) also

found small xna:rnals to be low in abundance in pine

plantations.
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No furbearing or game mammals were observed or

trapped in-pine plantations. Cottontail rabbits,

however, were occasionally seen near an ecotone between

a pine plantation and grassland where food and protective

cover were more plentiful. Browse for white-tailed

deer is very sparse in pine plantations with only

limited amounts of Walter's smilax, honey-suckle,

blackberry, and dogwood.

Mixed Pine-Deciduous Habitat

Of the mixed pine-deciduous communities to be j
inundated by Monticello Impoundment, 73 percent consists

of areas where pine was selectively removed. The hard-
wood understory was predominant on aerial photographs,

resulting in those areas being classified as mixed_

pine-hardwood community.

The mixed pine-deciduous study site was located

along the sloping shoreline of Frees Creek, near the

Broad River. Loblolly pine, eastern red cedar, and

red maple were the most important species (Table 6).
Loblolly pine was the dominant species within the area,

but eastern red cedar was the most dense.

A variety of species comprised. the understory with

Walter's smilax being the most frequent woody plant

and sedge the most frequent herbaceous plant (Table 3).
The understory was diverse because sunlight could
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penetrate the multi-aged diverse forest to reach. the

understory and substrate and deciduous leaves provided

a better humus layer on the soil.

The quality of the "mixed" habitat for wildlife is

probably fair but limited in distribution as ecotones

between pine plantations and the deciduous forests on

the bottomlands. The distribution of "mixed" habitats

on the project area and the low frequency of potential

food plants is representative of the over-all low

quality of the project area for native wildlife species.

The understory vegetation includes a variety of plants

valuable as browse or food for white-tailed deer, turkey

and bob-white quail. However, none of these species were abundant.

Native wildlife populations in the "mixed" community

were low in abundance. Song birds were more abundant

in pine habitat than "mixed" habitat (Table 4). However,

the "mixed" habitat, where bird were censused, contained

significantly more mature deciduous woodland habitat

than pine habitat. Small mammals were more abundant in

"mixed" habitat than the pine habitat (Table 5).

Medium sized mammals recorded in "mixed" habitat

include an occasional gray squirrel and white-tailed

deer. Four opossum and one raccoon were livetrapped

al1n= upper Frees Creek.

The northern two thirds of Frees Creek flows through

if
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habitat that includes all four major types, but with a

dominance of "mixed" and deciduous woodlands. Openings

created along the creek by highway intrusion or farming

activity, or tree windfalls exhibit a fairly lush

growth of shrubs, vines, and some herbaceous vegetation..

This narrow band of habitat along the creek represents

the best qualtiy habitat for mammals and birds. Its

distribution, however, is limited. f
Deciduous Woodlands

Deciduous woodlands are distributed primarily along
the flood plain of the Broad River and its tributaries.

These woodlands are typically composed of mature, dense

stands that restrict the light penetration which inhibits

the growth of understory vegetation.

One study site was established among hardwoods on a
tributary of Frees Creek. The stand was not described

by the point-centered quarter method, but the frequency

of understory vegetation was obtained within the stand

(Table 3). Herbaceous vegetation is almost absent while

woody plants were present but not abundant. Walter's

smilax was the most frequently occurring understory

species in this hardwood stand. The understory of hard-

wood forest along the bottomlands of the Broad River

was often limited to sedge and bamboo. Woody plants in

the understory were generally absent except where light
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reaches the substrate along the stream banks and in man-

made openings are not common in the deciduous woodlands

along the Broad River in the project area. "*

The deciduous forests in the bottomlands along the

Broad River and tributaries will not support many white-

tailed deer, turkey, bobwhite, and squirrel. Although

the mature trees produce an annual mast crop (acrons,

seed, et.), the mast is generally available to turkey

and squirrel, but not readily available to white-tailed

deer. Browse and forage for deer is not abundant either

as.indicated by the low abundance and diversity of woody

and herbaceous vegetation. Understory vegetation

increases abruptly in openings created by abandoned

farm fields, railroad and transmission line rights-of-way,

and abandoned roads. These openings do not contribute

sufficiently to the wildlife cover to warrant the

classification of the Broad River bottomlands as produc- t
tive wildlife habitat.

Grasslands

The grassland community type included seven percent

cultivated or pasture and five percent abandoned farm-

land. Abandoned farmland included contnunities representing

se-veral seral stages of succession.

The study site consisted of plantation pine approx-

ietely three years after planting with no tree having a
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d.b.h. grater than 2.5 cm. Vegetation on the site

typifies an early successional stage of a disturbed site.

Broomsedge was the most important grass species on the

site (Table 7) with triple-awned grass being the next

most important. The density of grass species (6,756

plants/ha) contributed to a total ground cover of 9.8

percent.

Grasslands provide an important link in the require-

ments of wildlife on the project area. The quality

of grasslands to support wildlife is variable according

to the current land-uses. Grazed pasture and cultivated

fields are important to the few mourning dove and bobwhite.

Abandoned farmland in various stages of succession are

important to such game species as bobwhite, mourning

dove, turkey, white-tailed deer, and cottontail rabbit.

Mourning dove call counts conducted on the project

area during the same period that the national surveys

are conducted showed the population to be low on the

project area. An average of 7.5 doves were h0ard per

route on the project area in 1973 as compared'to an

average of 49 doves heard per route in 1970 on the best

region of South Carolina, the Carolina Sandhills

National Wildlife Refuge. Small grain cultivation is

important to this game bird, and not abundant on the

project area. Song birds were most abundant in the
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abandoned fields studied on the pro'ject area (Table 4).'

The highest diversity and often the highest abundance

of small manuals was collected in a grassland (Table 5).

The distribution of abandoned farmland is another

limitation on the carrying capacity for native wildlife

species on the project area.

The ecotone that forms between grassland and forest

land also is important in the distribution of wildlife.

The edge provides nesting sites for many song birds, as

well as a diversity of plants for cover and food for bob-

white quail, turkey, white-tailed deer, and cottontail

rabbit.

SU-iunary

The overall quality of the environs on the project

area is low. Mixed habitat of pine and deciduous trees

is the best quality because of an uneven aged stand of

timber. The broad age distribution increases the

probability of shrubs and herbaceous vegetation growing

near the ground. The mature trees of-the deciduous

forests and the dense stand in pine plantations retard.

the development of understory vegetation important

to woodland wildlife. A few, but insufficient, openings

occur among the deciduous forests and pine forests where

utderstory vecetation is present and encourages some

feuna develoop'ent.
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The overall quality of the habitat to support wildlife

will improve slightly as aresult of lumbering operations.

Timber cutting activities throughout the'region are

increasing forest openings. Understory woody and

herbaceous vegetation will increase under these openings

and an increase in the carrying capacity of the project

area for wildlife is anticipated.r
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Relative frequencies, densities, dominance and
importance values of tree species (2.5 cm or
greater dbh) growing in Site IA of the Broad
River Study Area, June 1971.

Relative Relative Relative Importance
SLecies Frequency Density Dominance Value

0

ILoblolly Pine 52.9 69.4 80.8

.. eet Gum

F-w:ering Dogwood

-as-ern Red Cedar

_ • :oree

Ho-hornbeam

21.4

11.4

7.1

2.9

2.9

1.4

100.0

18.0

6.3

3.1

1.3

1.3

0.6

100.0

13.9

2.7

1.5

.6

.4

.2

100.1

203.1

53.3

20.4

11.7

4.8

4.6

2.2

300.1Totals

I
I
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Relative frequencies, densities, dominance and
importance values of tree species (2.5 cm or
greater dbh) growing in Site 4 of the Broad
River Study Area, June 1971.

Table 2

Relative Relative Relative Importance

Species

Loblolly Pine

Eastern Red Cedar

Holly

Black Cherry

Oak sp. 1

Red Maple

White Oak

Hop-hornbeam

Oak sp. 2

Willow Oak

Sweet Gum

Totals

Relative
Frequency

60.7

12.2

6.1

4.5

4.5

4.5

1.5

1.5

1.5

1.5

1.5

1i0o.0

Relative
Density

81.3

6.3

3.1

2.5

1.9

1.9

0.6

0.6

0.6

0.6

0.6

100.0

Relative
Dominance

85.9

5.1

1.5

2.4

1.8

0.9

0.9

0.6

0.3

0.3

0.3

100.0

Importance
Value

227.9

23.6

10.7

9.4

8.2

7.3

3A0

2.7

2.4

2.4

2.4

300.0

F

!
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Table 3 Frequency of occu-rence (%) of understory, herbaceous, and
woody plant species gro-,ing within pine, harawood, nixed 'ine-
hLrdwood, and grassl'and environs in the Broad River Study Area.

Growt-h 'Form

COLLECTI0N SITES
Co~on Na=e 1 I 2 3A

Pine' I- Hard- Grass- Mixed Pine 2
wood land

F'ern
Yere---nceu

Forbs

Arrowhead

Aster

-3=mdJe Flower

Cinquefoil

Co~on Pz.F'eed

Dandelion

Goldenrod

_Weartle sf

lespedeza

Pussy's Toes

St. Jo0hn's 4'ort

Wild Ginger

WIooa Sorre!

er-2 raC

14 10

- 8

28

12

10

10

*20-

10

10

15.

5

20

5

10

S

.4"

26

a-

20

p
F

.3
A

I
@1

2h

10

LO
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Table 3 'Continued)

Grovth Form

Comon Nane COLLECTION SITES
1 1 2 3A 4

Pine I Hazd- Grass- Nixed Pins 2
wood land

t
pI

r
Cane Bluestem

Indiangrass

Little Bluestem

Scribner's Panicum

Three-awned Grass

Sedges

28

4

45

30

40

:10

7

30D

30

25

Sedge - 20. 145-
Woody

Fnrub s

American Holly

Blackberry

Rose

Irees (<5 cm d.b.h.)

Imerican Hornbeam

Black Cherry

Black Oak

Dogwood

Easte.rn Red Cedar

3='-thorn

Laurel Oak

LoCbl3oliy Pine

Pi.•-•t Bico=-

8

28

14

16

8 15

8"

4•,

'4.

28

20 •

iS

I

4

14

14

Lo0

- 1!5
10 -

15 10

35 25
5..

r
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Table 3 (Continued)

Growt-h om.,•
COLL=T101T STPMES

"Common Name 1 13 2 3A 4
Pine 1 Hard- Grass- Xixed Pi-ne 2

wood land

Red ple - -Mal

S,•rberry - 8 -

S-:eet Gum 8 14 -5 -

-ste= oa 4 8 5

.V.•1te Ash- . ..

"uize•mEm .312 20 15

Vine s

Honeysuckle 72 16 25 - -

Wa-_ter's Smilax 4 52 -50 15

1

I

(p

r
@1

i

I
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Tables 4-A su•axy of birds recorded during strip censuses in three habitats.

Season . Pine GrasslazndI Mixed1
N ,umber of Birds 3  Spr Sum Spr Sum Spr Sum

,awks 10 '0 0 0. 2 0
BobwAhite 0 .0 2 7 6 0
Mourning Doves 0 0- 0 1 0 0
Woodpeckers 30 0 V 0 2 2
Flycatchers 0 2 0 0 8
Swallows 0 2• 4 00 0
BlueJay 1 5 0 .1 0 1
Brown-headed nuthatch 2 0 0 0 0 0
Carolina Wren 1 0 0 0 6 0
Thrushes 3 2 0 0 3 2
Kinlets 2 0 0 0 3 0
Wlarblers 6 18 0 15 12 0
Eastern Meadowlark 0 0 22 9 0 0Cardinal 0 -2 0 0 1 1
Spaxrows 9 8 18 15 13- 0

Total Species 17 15 8 20 17 10
Total Birds per

•0O hect.es "92 216 89-201 252-378 63 -

I

1 Birds of two grassland comuniities were censusel aed. combined tos-.maa-y.

21imeda refers to a mixture of pine and deciduous leaved, trees.

3 A selected list of the total species cotunted.

form this

,



Table. 5 Rolativo abundanoe of small mammals oolleoted alsng traplines in Study SitesI , 2, 3A, and 4.

.6/'Il Survey
Total Trap-
No. nights/

Caught Animal*

._9/•_ I,_LrvoZ
Total Trap-
No. nights/

Caught Animal*

Total Trap-
No. nights/

Caught Animal*

,3/72 Survey
Total Trap-

No. nights/
Caught Animal*Stx:dy Site

A i m .l
A!Iin..1.1

sI IA (i.ine)
'ý -al Trapnigirts

cott on mous'ce
Site 2 (Gratoland)

Total trrq)nJ I;htc
Cot ton Bat

I-J OD.)i l;OUlJO

Cot tonta'i.; rabbit
harvcsit MousO

Site 3\ (I'lixed)
yi. ']Tra1ni.ghts

"o L , e rt .i]. ta ic

Site Ii (Pine:)
Tont'll T./ap:'l~ii htcj

CGoton i:mousio
Co].don YIIC)U' -J

PIO rtte -lA reirew
P:ine vole

300
2 2

2
14
0*
0
0

L50 360
0 --

360
L20 .6 60

60 7 51
-- 1 360
-- 2 180

-- 0

0lio ---

240
2 120
0 --

3 80

2110
2 120

2110
0 --

0

0

0
3240

80

8o
v.

240 360o..
1 20e ." 90
i 60..' 5 7.2
0 -- 0 --

180 36o3 6o- hF .go

2 90 1 360
0 -- 1 360
0 -- 0 -

3 8

0 --

0 --

2400

0 --

1 240

1 206

3 80
1 240 K)

p

1 20
0 --

0 --

*" '..:;,pnlghti pur animal caught.

0
kb fl.C9 r.r.,rn.,-.. . 0 I
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Table 6 Relative Frequencies, densities, dc_±: _ir.e and importance values
of tree species (2.5 cm or greater dah) 'growing in Site 3A of
the Broad River Study Area, June 1971.

Relative Relative Relative T-portý
Species Frequency =nsity Dominance Vea1,e

a

I
F

L.

r
I
I
I

koblolly Pine

Eastern Red Cedar

Red I'aple

A-sh

Hop-horbeam

Oak s.. I

SI.hagbark hickory

Nickory sp.

Oak sp. 2
*.a o•pI. 3.

Irornrood.

Basswood

live Oak

Flowering Dogwood

Willow Oak

16.0

16.0

1.314

8.4

7.6

7.6

5.9

5.0

3.4

4.2

2.5

3.4
-2.5

1.7

1.7

100.0

18.6

19.2

114.8

6.2

5.6

6.2

4.7

4.7

3.8

3.1

4.7

3.8

l. 8- -

1.2

0.6

!00.2

21.7

13.0

13.5

9.2

6.8

5.4

6.0

4.3

4.6

4.1

3.3

3.3'
. 3.0

•0.5

0.5

0.8-

100.0

56.3

48.2

41.7

23.8

20.0

19.2

16.6

114.0

11.8

*10.5

10.5

7.3

3.14

*3.14
2.1

300.2Totals
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Table 7 Relativ-e e:-"ency, density, and dozinance of the various grass smecies
vithin a pine 1a7!tation in the Broad River Study Axea.

Relative Relative Relative Importance
Species Frequency Dlensity Dominance Value

J
@1

. 3roosa.ede

Triple-a•_ed Grass

Little Blaestem

34.1

31.7

22.0

38.7

27.5

23.7

61.3

14.7

16.6

Ise-bch-- as s

mownseaed

7;3

4.9

6.3

134.1

73.9

62.3

17.1

12.5

299.9

3.7 3.9

Totals 100.0 99.9 100.0

I

* -!mortance value is
r~elativ'e r ecu~ercv. the sum of relative density, relative dominance, and

At
ii

0
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APPENDIX E. Conclusions and Reco mendations from the
Relationship Between Substrate Content, Water Quality
Actinomycetes, and Musty Odors in the Broad River Basin.
Environmental Protection Agency, 1973.

The musty odors found in the Columbia, South Carolina,

municipal water supply are not unique to that area, but a

widespread phenomenon in the Broad River Basin. Actinomycetes,

common throughout the basin, are the organisms producing

the musty odors; however, actinomycete growth and musty odor

production appear to be dependent on the influx and storage

of organic matter and other nutrients, air and water tempera-

ture, rainfall, and stream flow during the spring season.

The major tributaries in South Carolina appear to be a primary

source of organic matter and other nutrients, while the canals

and reservoirs act as a "sink" for these nutrients, thus

providing a substrate conducive to actinomycete growth and

odor production.

Columbia water treatment plant personnel should create

an odor panel and regularly sample upstream in the vicinity

of Parr Dam for odors during the spring of the year. Personnel

should be prepared to treat the water with activated carbon

when air temperatures and water temperatures of 170C or greater

occur during extended spring-time low-flow (less than 6,500 cfs)

periods (2 to 5 weeks) and upstream threshold odors are 4 or

greater. When the above conditions occur, severe odor problems

can be expected; therefore, treatment should begin as soon
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possible.

Inputs of wastes from municipalities and industries

in the Broad River Basin shoul d be reduced to levels

commensurate with available waste treatment technology.

Particular attention should be given to wastes from Lockhardt

and Carlisle textile mills and discharges into tributary

streams draining the Greenville-Spartanburg area.
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CONCLUSIONS FROM PROGRESS REPORT NO. 2, PARR HYDROELECTRIC
PROJECT, BY ALDEN RESEARCH LABORATORIES, JUNE 1973, FOR
SOUTH CAROLINA ELECTRIC AND GAS COMPANY

The main conclusions drawn to date from the model studiesare:

(1) The overall concept of the Parr Hydroelectric
Project was feasible.

(2) The daily average water temperature rise at' the
discharge of the pumped storage plant into the
Broad River (Parr Reservoir) was less than the
3F criteria established by the state of South
Carolina. This is true for all model tests
conducted to date which includes 2 unit (nuclear
plant)- tests with ambient water temperatures of
45F and 60F and 1 unit (nuclear plant) tests with
ambient water temperatures of 45F and 60F.

The maximum water temperature rise at the
discharge of the pumped storage plant into the
Parr Reservoir was 4F for one nuclear unit opera-
ting continuously at full load (see Test No. 70,
Fig. 24). The average daily temperature rise for
this test was 1.3.

(3)• The average surface temperature rises in the
Monticello Impoundment and Parr Reservoir were
greater with tests conducted with the colder
ambient water temperatures since the heat transfer
to the atmosphere was less with the colder ambients.

(4) The average daily temperature rise at the discharge
of the Parr Hydro plant was less than the state
of South Carolina criteria of 5F except when the
Broad River flow was 860 cfs for mbre thani 7
continuous days at the same time that the ambient
water temperature was 45F. The model tests were
conducted with 24 hour a day operation of the Parr
Steam plant located immediately upstream of the
hydro plant. Normal operation of this plant would
only be for 8 hours daily....
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UNITED STATES DEPARTMENT OF AGRICULTURE

FOREST SERVICE
* :. Washington, D.C. 20250

-JJ 1 !i ,2770 (7100)

r I1"M AEN 'S OFFICEHonorable Kenneth F. Plumb
Secretary, Federal Power Co-mmission
Washington, D.C. 20426

Dear Mr. Plumb:

Please refer to your letter of September 7, 1973, on Parr ProjectNo. 1894 - South Carolina, South Carolina Electric and Gas Company.
We have reviewed the Draft Environmental Xmpact Statement for the
subject project. We have the following comments.

Description of the Proposed Action

Page 1-7, Figure 1-1

Project boundary line is not defined for most 'of the project
area.

'Page 1-37, Last Paragraph

South Carolina Electric and Gas Company's (licensee) Exhibit R
makes no mention of a .win=ing area in the Monticello sub-impoundment. Monticello Reservoir will have Class B water andwill be unsuitable for swinming under existing State waterquality criteria.

Page 1-38, First Paragraph

This Draft Environmental Statement states that "no bank fishing,primitive camping on islands or water contact sports would beallowed on the main body of Monticello reservoir, due to restric-tions by the South Carolina Pollution Control Authority." However,frequent reference is made to the recreational value of fishing,and particularly of primitive camping on islands.

Description-of Existing Environment
-4-

-- = . / - .Page 2-27, Second Paragraph

The statement that no known rare or endangered species occur i Zzwithin the project areA is inaccurate. The presence of SouzthernBald Eagles in the project area has been confirmed.
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Environmental Impact of the ProVosed Action

Page 3-5, First Paragraph

The licensee with the assistance of U.S. Geological Survey, is
recalculating the area to be inundated by redeveloping parr Reservoir.
The new National Forest area to be inundated will be approximately
300 acres.

Page 3-5 Second.Paragraph

The Southern Bald Eagle does occur within the'project area.

Fish and Wildlife

Aside from the immediate effects of losing considerable acreage of prime

wildlife habitat through inundation, there are several long term ramifica-
tions which require consideration. Based on ecological phenomena occuring
at the Atomic Energy Coaissioats Savannah River Plant. the following may
be pertinent:

No reference is made on chemical analysis for mercury in the
environmental report. Since the facility will be using water

from the Broad River any mercury present (now or later) nay be

concentrated in the Parr and Monticello impoundments.. Since

this element is readily degraded to the methyl form which is
assimilated and concentrated in animal flesh, a potential
hazard exists.

Tha licensee cites developments at Par Pond as indicators of thriving
game fish population in a cooling reservoir. The fish in Par Pond
at the Savannah liver Plant exhibit high concentrations of methyl
mercury- compounds. These compounds resulted in part from continued
evaporation of Savannah River water.

Other heavy metals also affect plant and animal life in an aquatic
environment. The lower forms of aquatic life (plankton) are
extremely sensitive to chromium, regardless of valence. Lead concen-
trations are moderately high and may hinder survival of smaller fish

and plankton. South Carolina Pollution Control Authority sampled

the Broad River at Parr (Route 213) for heavy metals on December 8,
1971. The results are as follows:

Chromium 1.09 mg/L
.Copper Not detectable
Cadmium Hot detectable
Lead 34 mg/L
Total Mercury 0.06 mg/L
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Data from the Sandhill's Experiment Station indicates an open water
evaporation loss averaging 45 inches/year. (Approximately 3 314 ft.)

Monticello Fc.. .rvoir -wl lose about 25,200 acre-feet of water
annually. Parr Reservoir will lose about 16,100 acre-feet annually.
This is 6.3 percent of the volume of Monticello Reservoir and 50 per-
cent of the volume of Parr Reservoir. The Reservoirs, Monticello in<
particular, will become repositories for heavy metals. Monticello
Reservoir will accu=ulate about 4.2 lbs. of mercury, 2,310 lbs. of
lead, and 37 tons of chromium annually. Accumulations in Parr Reser-
voir will be about 60 percent of those in Monticello Reservoir.

Radionuclides released into waterways will be accumulated in vegeta-
tion growing along these areas. Will these controlled (through
dilution) releases remain benign, or will the effects be passed on
to the animal consumers in the local ecosystem -- and ultimately to
man, through deer. turkey, and waterfowl?

Page 3-34, Second Paragraph

What sort of provisions have been made to dispose of recreation-.
generated wastes, particularly those wastes associated with
primitive camping on islands?

Page 3-39

The statement makes no mention of the probability of fogs from
Monticello Reservoir obscuring Routes 215 and 99. These fogs will
be a permanent impact and will create a traffic hazard. The
licensee's environmental report discusses the problem but fails to
mention any reasonable solutions.

Relationship between local and short-term environmental uses and
maintenance and enhancement of long-term productivity

The Draft Environmental Statement defines short term environmental
use as 40 years, the operating period of the nuclear plant as 40
years and the operating life of the complex as an indefinite time.
It also identifies as short-term uses of the- environment items as
project structures (including the Frees Creek Dam and penstocks),
and the creation of a man made impoundment.

However, page 2.6-2 more appropriately identifies the flooding of
the Forest land and the loss of associated wildlife habitat as an
irretrievable co r-itment of resources.

The Draft Environmental Statement on page 2.5-2 mentions contribution
-to "long-term" productivity of the co=m=nity from the project and an
enhancement of long-term productivity of the land and water resources
in the site area. We fail to recognize how these benefits will be
generated by the project and feel that the analysis should better
describe and evaluate them.
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Alternatives to Proposed Action

Page 8 - 1, 2, & 3

Water losses are -tated for the various cooling tower alternatives.
These water losses should be compared with the water losses calcu-
lated for the proposed project. Fog potential of the proposed
project and the non-spray cooling pond alternative should also bediscussed. .r •

Staff Position on Matters Having Significant Environmental Impact

Section 9.1

Land Use

Page 9-1

I. The Forest Service agrees with the proposed project boundaries
for Monticello Reservoir, except to suggest that the entire area
within the triangle bounded by State Route 215, relocated Route 99
and County Road 347 should be dedicated to public recreation.

2. The Forest Service is of the opinion that boundaries for Parr
Reservoir should not be fixed until recalculation of 'he inundated
area is accomplished.- The eastern boundary of Parr Reservoir should
be the Southern Railway track, except for places where 3 undation
would go beyond the track. Raising Parr Reservoir will nake lands
between the railway and the reservoir comnercially non-viable because
of inundation patterns, oinership patterns, and access.

The Forest Service has recently negottated a Memoraudum of Agreement
with the licensee, in which land exchange is a major item., Adjust-
ment of the Parr Project boundary to accomplish this exchange will
be in the public interest and will be of benefit to both the project
and the Sumter National Forest.

Page 9-4, Last Sentence

Change "...inundate 236 acres of National Forest land" to "300 acres."

Page 9-5

The entire existing Parr Reservoir is a part of the Broad River,
Waterfowl Management Area. A management plan for that area was made
in 1963 by the South Carolina Wildlife and Marine Resource Department,
the U. S. Bureau of Sport Fisheries and Wildlife and the U. S.
Forest Service.
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Under that plan, a Creentree Reservoir was being developed when the
Parr Project was made public. Development was suspended until
after the Parr Project was in operation. The Memorandum of Agree-
.ment between the Forest Service and the licensee provides for
replanning the Broad River Waterfowl Management Unit.

Page 9-7

The first 13 lines are repeated from the preceding page.

Sincerely,

7eputf7 Chfef

4

4

:5



G-8

DEPARTMENT OF THE ARMY
OFFICE OF TH- CHIIEP O" -IEES

W',ASHINGTON, D.C. 2,314

'0 c-r
oeeee

ATIVz7ION Of.
DAEN- C - Y 19 October 1973

Honorable John X.
Chairman, Federal
Washington, D. C.

\assi'-as
PoFer Co=ispion
20426

, f-- '- . ... TZ.T~m-' .cm.• :.
\ "l~--; .A

QGT•i ., .. .. "'z

A7

Dear Mr. Chairnan:

This is in reply to the Co=,ission's letter dated 7 September 1973
requesting co-.ents on the Draft Environ•en-al Statement prepared .by
the Co•nission' s staff in connection with the application filed by
South Carolina Electric & Gas Company for new license for Parr Project

.*o. 1894.

Parr Project No. 1894 is located on the Broad River in South Carolina.
The applicant seeks, as part of the new license applicaticn, authoriza-
* tion to redevelop the existing Parr project to include pum.ped storage
facilities with ulti=ate dependable capacity c' 480 megawatts. In
addition, the applicant proposes to use the upper pool of the proposed
pumped storage develcpzent as a cooling inpoundment for the planned
Virgil C. Su-er nuclear station.

* The Draft Environznental Statement for the applicant's project and its
proposed redevelop.ent is gen-erally adecuate as related to the Corps
.of Engineers responsibilities with respect to navigation and flood
cbntrol. It is assed that the views of the agencies resoonsible for
other euviron~mental aspects will be a matter of record.
As requested, ten copies of this letter are being sent to the Council

on Environmental Quality.

-Sincerely yours,

FRECEIVEDtF!OV 0: 97 3

Nsr r,.iSD *
vlvisirn, CT1: T

TTC, Cor:ýs o.:fngn
ssistanz Director of Civ-il Works,
Enviro.-entaI Programs
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November 15, 1973

Mr. Kenneth F. Plumb
Secretary
U.S. Federal Power Co•-ission
Washington, D. C. 20426

Dear Mr. Plumb:

4
-RECEIVED.

V 1973

Lt7

~ C

The Department of Co~rnerce has reviewed the draft environ-
mental impact statement for "Parr Project No. 1894 - South
Carolina," which accompanied your letter of September 7,
1973, (reference my letter of October 18, 1973) and we

offer the following co-ments.

Although this project is located in inland South Carolina
and is unlikely to greatly affect estuarine and marine
fishery resources, it could produce adverse effects on
anadromous species (e.g., striped bass and blueback herring
spawning dow.nstream) due to fluctuating water levels. The
agreement between the South Carolina Wildlife and Marine
Resources Department and South Carolina Electric and Gas.
Company should provide the necessary flow-s for: successful-
spaw-ming of these species. Additionally, we suggest that
the final impact statement includestudies to monitor the
spawning of these fish and the feasibility of altering flows,
if necessary, during the spaw.ning season.

Thank you for giving us an opportunity to provide these com-
ments, which we hope will be of assistance to you. We would
appreciate receiving acopy of the final statement.

II

Sincerely,

Sidney R. Galle

Deputy Assistant Secretary
for Environmental Affairs

L RECEIVED.:]
.NOV 6 1973 "

bIT1SlC Cr 1f•S,3 •JET•_



G-10

DP FPRTt,.'-NT OF HEALTH. EDUCATIO:'. A%0. WELFARE
• "" •"% I C ION IV

50 7TH STrtET N. E.

,..ATLANTA. GECIRGIA 302.31

October 23,D 973
2-I-7

1g?
Or7I~E CW TilE

REG[3%AL DI~CTO~

Re: 350-9-73

Mr. Kenneth F. Plun•b
Secretary
Federal Pc-.-er Co.iiszion
Washington, D. C. 20426

Dear Mr. Plb: :

Subject: Project 170. 1894
Parr Hyd.'roelectric ?roject
Parr, South Carolina

5- I-,.".
5. -

We have reviewed the draft Environmental impact Statenment
on the abo%-e svubject project. We note an area of secon-
dary im..pact which. appears not to be fully clarified in
your draft LIS.

In Section 3.1, RLuman Elements, it is estin-ated that
approximately 1,000 school children wculd result frorm a
combination of the two projects proposed for the area.
The draft EIS estimates that aproxi::ately 30 percant
would be school children of per-manent resit.ents e ploved
on the project. This would result in a proxim.ately 700
school children of transierit workers. As stated in the
draft EIS, a majority of the transient workers would
reside in the Colum-bia area. In the event 30 percent
resided in the project area, a need of seven classrooms
would be required by the Local Education Authority (LEA).
The to counties to be affected are rural and appear to
have a stable school population. Ccnsequently, we recom-
mend that you consult wuith the LEA'S on the potential
irpact of additional classroo:.s on their physical plant.
facilities.

Sincerely yours,
R-ECE1-VE-) < ' /"/ CFi/ H• C>ES -, -. /_A- e,4 ' .L--- tRC-

OCT 3 11973 B. Y "-Ou; -'
c.1. ""e on a I:'.,. or me. n tal b-:, 197

\ ST /
N. ,.

L.



DEPART?.ENT OF MOU.IING AN:)D U'RA:, DEVELOPMENT
n '~ .. ,* p COLU-B' IA ARE- E F ;C£"; I":ll;i . 10 MAIN• $TReE1EI .J£ FFE':43 S:L:R

,A0, . COLUIAULA SOUTH CA'-CLI:.A 2;201
P EC(; lO. IV

:'~..- ,n S -1]% 1 October 17, 1973
Atzl.n.'ia, Grorri*a 03J 3 A '"

. . . ... . . -[:','-

IN REPLV' ArTER "C.

4.3PP

Mr. Kenneth F. Plumb
Secretary
Fedcral Power Co-nission
Washington, D. C. 20426

Dear Mr. Plumb:

Subject: Draft Environmental Impact State=ent
Project No. 1894
Parr, South Carolina

The subject document has been reviewe=d by the staff of our Area
Office, and it is our determination that this proposal will haveno adverse effects on existing or prcposed 1-.D projects.

We have noted
assistance is
Branch in our

that some relocation uill, be required; if relocation
desired, please contact the ?lanning and Relocation
Area Office.

4IWe appreciate the opportunity to have reviewed this project.

Sincerely,

Franklin H. Corley, Jr.
Acting Director

I- i* .5
/

LW .s ... :2'~ ::L 'T.:t ;:.

_ _ I _

I __

0
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United States Department of the Interior
OFFICE OF THE SECRETARY

ý."WASUENGTON, D.C. 20240

ER-73/1245 N OV 71973

Dear Mr. Plumb:

Thank you for the letter of September 7, 1973, requesting
our views and comments on a draft environmental statement
for the Parr Project, FPC No.18j9. located on the Broad
River in Fairfield and Newberry Counties, South Carolina.

We have completed our review of the draft statement and
submit the following comments for your consideration and
use in preparing a final statement for this proposal.

General Comments

We believe the draft statement fails to overcome the major
shortcomings of the applicant's environmental report as
noted in our letter to you dated June 15, 1978. In par-
ticular, the draft statement offers superficial and mis-

leading discussions on the fish and wildlife resources and.

the project's impact on these resources. The applicant

has proposed various biological studies for identification

of the fish and wildlife resources and environmentally de-

sirable project modifications. However, there is" no evidence

to indicate that the details of these proposals have been,
finalized or reviewed by the appropriate State and Federal
agencies.ý The intent to carry out such studies is laudable
but it does little to aid the draft statement ih describing
the fish and wildlife resources in the study area or identi-
fying the project's impact on these. resources. Accordingly'
from a fish and wildlife standpoint, the statement- will be
deficient in its environmental assessment of these resources
and in developing. any meaningful measures to mantigati. any
adverse impacts of the pro'ect on the resources.

The draft statement appears to be less than "satisfactory Tn
discussing the available alternatives to the proposed pro5ect
and in describing the environmental impacts of the alternatives.
The proposed project will cause-some significant g lf

wildlife habitat and has a'potentia! to adverseiiaa Ife c' -' " 0 -,C__
H 7

0 --- z s- 1 , I.,;." /i>'-•-,. -'... .• -•
• , *.. ,/` 1.:-

'76 Let's C!czn Up A n ' i For Our 200th Sirt.

u* 4 - L "-o
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fishery popualations in the Broad River system. For
this reason, we urge full consideration-of all reasonable
alternatives and an impact assessment for each alternative.

From a recreation standpoint, we find it difficult to
assess the environmental effects of this proposal. This
problem stems from the lack of an acceptable Exhibit R.
We urge the Commission to require the applicant to develop
an acceptable Exhibit R as soon as possible and hopefully
before the final statement is developed for this project.
The inadequacies in the present Exhibit R are set forth in
cur letter to you dated June 15, 1973.

The following comments will be directed to specific sections
of the draft statement.

DescriDtion of the Existing Resources

2.2 Geology and Physical Features - Sand and gravel has
been dredged from the Broad River and granite has been
quarried near the project. The Mcnticello Reservoir is
underlain by the Abbeville-York zone which extends across
the State; this zone contains several mineral commodities
other than granite which have been mined in the past in
places outside the project area.

There is a slight chance that the granite quarry at Blair,
on Rocky Creek (Blair Quadrangle., South Carolina), may be
affected by the 9-foot rise of the Blair River. This pos-
sibility is currently being investigated by the South Carolina
Electric & Gas Company. This potential impact should be
determined and expressed in the environmental statement.

The supply of sand and gravel and granite in the region is
such that the commitment of these resources to the project
would be relatively minor. There are no other known mineral
commodities which would be affected by this project.

The fact that the upper reservoir would be used as a source
of cooling water for a nuclear powerplant has raised ques-
tions regarding the integrity of the emzbankments and related
subjects. These, have been expressed in a letter of January 4,
1973, from H. W. Coulter, Geological Survey, to W. P. Gammill
of the Atomic Energy Commission. Concerns expressed at that
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time centered around the following items: (1) transmissivity
of geoiz]ic materials beneath the dams i-npounding the upper
reservoir and implications of seeps and springs below one
or more of the dams; (2) analyses of embankment deformation
and the linit of settlement that could be tolerated without
danger of internal cracking of the embankments; (3) dynamic
stability of the ei-Lbankments in relaticn to local soil con-
ditions; and (4) stability of natural slopes at the construction
sites.

The above questions are of concern mainly in relation to the
availabili.y of cooling water for the nuclear plant. How-
ever, iz these subjects are not covered in the environmental
statement for the present hydroelectric project, assurances
should be given that they have been adequately considered
either in t._ environmental statement for the nuclear plant
or the safety analysis report for that plant; we suggest
reference to the pertinent documentation in the final
environmeal 1 statement.

2.4 Water Quality - There is no indication in this section
that chen'.ical. analyses have been made for the detection of
heavy metals in the Bi-oad River. Data taken by the South
Carolina Pollution Control Authority at Parr (Route 213) on
December E, 1971, revealed the presence of chromium, lead,
and mercury at more than trace levels. The potential con-
centraticn of these pollutants in Parr Reservoir, Monticello
Reservoir. and the recreational subimpoundment and the effects
of heavy metal concentrations on the biotic community and
recreaticnal potential should be discussed in this section.

This section should also acknowledge the potential increase
of sedimentation in Parr Reservoir that will result from
the increase of retention time of Broad River waters. It
is our understanding that the existing.Parr Reservoir has
suffered a 75 percent loss of storage capacity because of
sedimentation since initial construction. The potential loss
of pumped storage capacity and thus project benefits should
be adequately discussed in this section.

2.5 Current Land Use - This section should present a detailed
discussicn of the various vegetative typas that occur in the
project area, including total acreage and relative distribution
of each typ;e within lands to be inundeaed. The present state-
ment that creation of I~onticello Reser.voir will inundate about
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6,000 acres o0pine forested land is misleading. In
r'eality, this site supports about 3,000 acres of bottom-
.and hardwoods and mixed pine-hardwood stands and about
:,000 acres of pine plantation.

2.8 Fish and Wildlife - This section of the final statement
should identify the quantity and quality of fish and wild-
life habitat to be affected by project implementation. In
addition, discussions related to existing populations should
.nclude the relative abundance and population densities for

game and non-game wildlife species indigenous to the project
area. ,

The final statement should recognize white-tailed deer, the
most important big game species in South Carolina, as one
of the primary game species within the project area. Several
years ago, the South Carolina Wildlife and Marine Resources
Department expanded their Central Piedmont Game Management
Area to include the project area. The excellent habitat in

.the Parr Reservoir and Frees Creek area is typical of the
.habitat responsible for the markedly increased populations
of deer and turkey in the entire ga-me management area. The
abundance of escape cover and herbaceous and ioody browse
plants within the bottomlands, mast production in the mixed
stands, and the interspersion of uneven-aged timber stands are
responsible for the maintenance and productivity of these
populations.

The statement that several species of ducks, other than wood
ducks, have been reported as "transients" in the project area
implies the relative unimportance of these species. We point
out, however, that the majority of waterfowl in the Broad
River area and South Carolina is composed of wintering species
that are not permanent residents.

2.9 Existing Recreation - This section should quantify the
total consumptive and non-consumptive fish and wildlife
oriented recreational use of project lands; in particular,
the proposed reservoir sites and transmission line corridors.

The proposed action will not directly affect any existing or
proposed unit of the National Park System nor will it affect
any registered National Historic, Natural or Environmental
Education Landmark or any site now being processed for
registration.
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2.10 Cultural Resources - We are pleased to note the
attention shown to cultural (historic, archeological,
architectural) resources in the planning of the project.
It is indicated that the applicant will fund archeological
investigations in the project area under the guidance of
the State Archeologist. However, one can interpret the
statement to imply either that a thorough survey and sal-
vage program for the entire area will be conducted, or
only that four previously identified sites will be inves-
tigated. We believe that only the former course of action
would adequately assure full consideration of the integral
portion of the environment represented by cultural values.
We also wish to point out that, to fully assess the project's
effects 6n cultural values, the survey should cover not only
the reservoir area, but lands affected by transmission lines,
road construction, borrow pits, and other construction activity.
On the basis. of such an archeological survey, the full effects
of the project on cultural resources can be determined and
appropriate steps to avoid or mitigate adverse effects
initiated, including salvage excavation. We trust the final
statement will clear up this question.

We are further pleased to note the evidence of compliance
with Section 106 of the National Historic Preservation Act,
and the close cooperation with the South Carolina State
Historic Preservation Officer.

3. Environmental Impact of the Proposed Action - The
second paragraph, page 3-1, should be deleted in the final
statement. We do not agree that the proposed boat launching
ramp with its 10 parking spaces 'and the recreational. sub-
impoundment will offer unique features in Fairfield County.
We do agree that the scenic overlook will provide the first
area view of a combination pump storage and cooling impound-
ment but question the influence of this facility on overall
recreational activities. Furthermore, there is no evidence
to support the presumption that sport fishery populations
will be increased by construction of this project.

3.2 Fish and Wildlife - The inundation of 2,550 acres of
bottomlands resulting from the enlargement of Parr Reservoir
and about 3,000 acres of bottomlands and mixed pine-hardwoods
Dy construction of Monticello Reservoir will result in sig-
nificant losses of wildlife habitat and a severe reduction in
the carrying capacity of area lands for nest native wildlife
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species. The immediate result of this habitat destruction*will be the dispersion of existing populations to adjacentland areas. Contrary to discussions in the draft state-ment, there is little pbssibility that many of the displacedwildlife species will be absorbed by the surrounding habitat.It is well documented that bottomland hardwood areas arecenters of high energy assimilation and that these areas pro-vide den sites and escape cover for various wildlife species.For example, the best white-tailed deer habitat is charac-terized by a diversity of vegetative types and age classessuch as presently exist at the Parr and Monticello sites.
The bottomland and mixed hardwood sites provide a majorityof the~foods (particularly winter browse) and escape coverfor this species. It is biologically misleading to suggestthat destruction of about 6,000 acres of these vegetativetypes will not severely decrease the area carrying capacityfor this species. Stransky (1969)i, in a comparison offorest types, reported: (1) there is more and better deerfood in bottomlands than on uplands; (2) South Carolinabottomlands support an estimated one deer per 13 acres while'loblolly pine-hardwood and longleaf pine support one deerper 30 to 50 acres and 78 acres, respectively. Therefore,bottomlands are three times as valuable as the higher ele-vation forest types for deer production.

The statement has failed to recognize the affects of thisproposal to waterfowl populations in the project area.The destruction of vegetation and the daily water levelfluctuations in 2,550 acres of bottomlands adjacent to ParrReservoir will preclude any significant waterfowl usage.Of particular importance is the potential destruction ofvaluable nest sites for the wood duck, an important residentwaterfowl species. It has long been recognized that themajor limiting factor in most wood duck populations is the

lStransky, J. J. 1969 - Deer Habitat Quality of Major ForestType in the South, Pages 42-45 IN: Tnhite-Tailed Deer in theSouthern Forest Habitat Proceedings of a Symposium. Sou.Forest Exp. Station F.S. USDA Forest Gý:.e Com. of S.E. Sect.of the Wildlife Soc. and School of Forestry, Stephen F. AustinState University. 130 Pages
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l.ck.of suitable nest cavities. This section should also
.cczognize th, proposed inundation of 235 acres of U.S.
Forest Service lands that.have been proposed as a water-
fowl management area, and the Dawkins Wildlife Management
Area that has been managed by the South Carolina Wildlife
and Marine Resources Department for about 13 years.

The statement has recognized the importance of the striped
bass fishery downstream of the project. However, there are
no data to indicate that the downstream flows proposed to
be released by the applicant will:insure the continued pro-
ductivity ofresident or anadromous fish species. This
section should present the results of a hydrological study
to indicate the desired flow releases for the maintenance
of these dowrkstream fisheries. These data should represent
both quantitative and qualitative aspects of flows below
Parr Dam.

3.3 Nuclear Station and Monticello Reservoir - We have
co.nzented on this aspect of the project in our letter to
the Atomic Energy Commission concerning the draft environ-
mental impact statement for the Virgil C. Summer Nuclear
Powerplant. Furthermoreý we have expressed otr concerns
about the cumulative operational affects of the pumped-
storage and nuclear facilities in our letter of June 15,
1973, to your agency.

For this reason, we will defer all comments on the proposed
nuclear facility until the Alternatives Section (Section 8).

4. Measures to Enhance the Environment or to Avoid or
Mitigate Adverse EnvTronmental Effects

4.2 Land Management - This section of the draft should be
deleted from the final statement until such time as the
applicant and the Federal Power Commission can present
detailed and comprehensive discussions of the measures pro-
posed by the section title. It is unreasohable to assume
that enumeration of vague biological monitoring programs
and fish and wildlife management schemes can be considered
as environmental enhancement or mitigation of adverse envi-
ronmental effects. We suggest that the deTails of proposed
biological studies be finalized and reviewed by the appro-
Driate State and Federal agencies prior to completion of the
final statement.
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Specifically, the applicant's Land Management, Timber
Management, and Wildlife Man.--z-ent Programs are non-
descript and will depend on the results of ecological
study programs that appear to be nonexistent at present.
The statement that recreational facilities and activities
compatible with the area needs., normal project operations,
and public safety would be developed is totally misleading.
The South Carolina Pollution Control Authority has placed
restrictions on the use of Monticello Reservoir to exclude
bank fishing, primative camping on islands, or water contact
sports. Furthermore, the limited project lands around the
reservoir sites, the large daily fluctuations in Parr
Reservoir, and the exclusion zones around the nuclear and
powerhouse facilities will severely limit recreational
opportunities at the project site.

4.3 Measures to Mitigate Adverse Effects on Fish and
Wildlife - The measures proposed in this section con-

sist largely of the initiation of monitoring programs for
use in selecting measures which could minimize any projected
adverse effects. However, since it appears that the appli-
cant has not seriously considered alternative project plans,
the yet uncompleted studies will be of little value. The
results of these baseline studies should be available now
to facilitate a comparison of the environmental commitments
of all project alternatives.

In view of the continual destruction of wildlife habitat by
reservoir inundation, poor agricultural practices, and urban
development, we suggest that the applicant consider reducing
the size of the proposed reservoirs to that needed for
pumped-storage and make-up cooling water. The proposed
Impoundment Management Program seems of questionable value
in view of the presence of the 50,000-acre Lake Murray less
than 15 miles from the Parr Dam.

The applicant has proposed the mitigation measures of
minimum flow releases from Parr Dam and the dedication of a
90-acre greentree reservoir site. However, the minimum flow
designation cannot be considered mitigation but is instead a
project design feature to avoid dowmnstream fishery losses.
Moreover, as stated previously, there are no data to suggest
that these minimum releases Vill be sufficient to accomplish
the intended purpose. The proposed greentree site has little
or no mitigation value for the inundation of 235 acres of U.S.
Forest Service lands previously slated for waterfowl management
and the destruction of about 9,000 acres of productive wildlife
habitat.
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We suggested various mitigation measures to the applicant
and the Federal Power Commission in our June 15, 1973,
letter to your.agency. These and additional measures
should be given utmost consideration in the preparation
of the final statement.

5. Unavoidable Adverse Environmental Effects - This
section should be revised in view of previous c6mments.
The unavoidable adverse environmental effects of construc-
tion and operation of this project will be the destruction
of over 9,009 acres of productive wildlife habitat, including
the Dawkins--Wildlife Management Area and lands in the U. S.
Forest Service's Broad River Composite, the inundation of
nearly 15 miles of river and stream fish habitat, a reduction
in the carrying capacity of existing Parr Reservoir and a
possible reduction in productivity of downstream fisheries.

6. Relationship Between Local and Short-Term Environmental
Uses and Maintenance and Enhancement of Long-Term
Productivity - Statements such as long-term benefits in

humdn consideration would be enhanced by the applicant's pro-
posed Land Management Program for project land and water
resources are totally unfounded in the absence of details con-
cerning the mentioned programs.

In view of the present potential of project-associated lands
to support extensive consumptive and nonconsumptive fish and
wildlife-oriented recreational activities, we disagree that
project implementation will provide enlarged recreational
areas. Furthermore, the last sentence in this section should
be deleted until data are presented to support the claim of a
long-term improvement in 9port fishery resources.

8. Alternatives to the Proposed Action - The National
Environmental Policy Act of 1969 requires a ". . . rigorous
exploration and objective evaluation of alternative actions
that might avoid some or all of the adverse environmental
effects, Sufficient analysis of such alternatives andtheir
impact on the environment should accompany the proposed action
through the agency review process in order not to foreclose
prematurely options which might have less detrimental effects

." We trust the alternative section of the final state-
ment will be revised to more fully meet the above requirements
of the National Environmental Policy Act.

.5I
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We suggest that the Comminission give serious consideration
to th,.. inclusion and environmental assessment of an alter-
native of reduced reservoir size to that needed for pumped-
storage and make-up cooling water, only. Our calculations
indicate that at no time will forced consumptive water losses
due to the operation of two 900 MWe Nuclear Units exceed
about 65cfs or 130 acre-feet/day. That is, the use of cooling
towers for the proposed Virgil Summer Nuclear Powerplant
would only require about 130 acre-feet/day of make-up water.
Since 29,000 acre-feet of water will be pumped into Monticello
Reservoir daily, the size of this reservoir could be reduced
to provide only enough storage for peak generation and
residual storage for make-up water. Further, a display of
the environmental effects of such a proposal may well demon-
strate its superiority over the proposed project insofar as
fish and wildlife resources are concerned.

It is our opinion that the applicant has various alternatives
available for the avoidance or mitigation of adverse environ-
mental effects* For example, the impoundment of Hellers and
Cannons Creeks for, waterfowl mitigation and the resultant
loss of usable storage in Parr Reservoir would result in only
a 20 minute loss of generation time during the daily pumped-
storage cycle.

We recognize the need for maximum head development to meet
projected peak loads. Maximum head development could be
realized by the applicant by location of a smaller upper
reservoir dam. site at a higher elevation in the Frees Creek
Watershed. Further, we suggest that the final statement
identify and evaluate another alternative. This alternative
is the development of necessary peak load facilities in
alternative locations outside the applicant's service area.
On page 8-13 of the draft statement, the staff indicated that
the most feasible sites studies were located in Duke Power
Company's Service Area.

In summary, this Department has serious reservations as to
whether the aDplicant's proposal is the best overall solution.
The present proposal has significant adverse impacts on the
fish and wildlife resources of the study area, and these con-
cerns were set forth in our letter to you of June 15, 1973,
when the applicant's licensing information was reviewed. We
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also suggested further consideration of an alternative
proposal dei_,ing wi-h a smaller sized project and also
recommend its inclusion in the alternative section of the
environmental statement. Accordingly, we trust the
Commission will fully assess the merits of the alternatives
to the applicant's proposal when making the licensing
decision for the Parr Project.

Since ely yours,

Deputy Assistant • repry of the Interior

Honorable Kenneth F. Plumb
Secretary
Federal Power Commission
Washington, D. C. 20426

• . I
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DEPAPRTMENT OF TRANSPCRTATION
UNITED STATES COAST GUARD

a ,>,•..'>•,~ ...-.,..ii.:"CI..'.....

CT;, S SI 7, 3

Mr. Kenneth F. Plumb
Secretary
Federal Powecr Commission
Washington, D. C. 20426

*MAILINS ADORfE'S.
.t., 5 COAST OUAF'd(G-\\S)

4:O SEVENTH STR;CT ;'V.

WASKINGTON. D C. Z:rj,
PHO.NE: 426-2262

* 1 T ;:i" "3

4

Dear Mr. Plumb:

This is in response to your lctter of Septem.ber 7, 1973 addressed to
Mr. Benjamin 0. Davis, Jr. and conccrnin' th2 licensiLn application to utiize
the upper p'ampcd storage reservoir of the Parr Hydroeiectric Project as a
source of coolinr w.-ater for a nuclear steam-electric plant located in Fairfield
County, South Carolina.

The concerned operating administrations an-d st aff of the Department of
•Transportation have rc"vic:cd the material st'hmLited. We have no comments
to offer, nor do we have any objection to this project.

The opportu•ity to review this draft statement is appreciated. r]
Sincerely,

PA- .. ." -." .... °-! -

• ", T"-'7

RECEIVED
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<*' Or p~ '-'
Fezierol Power Commission

o... D.C. 1-1,26

Re: PVWR-LP
ProJect No. 1894-South C'crolnro
South Carolino Electric & Gas Co..:cny

Dear Sir:

The Drcft Environmrcntol Impact Slatctment, Port Project, No. 1894-South Ccrolinc,
Sepfember 1973 has beon reviewved by this of"ce.

.5-

p.,

I. *

'S

&1j

The finclirgs of this reoort co:ecr reasoncb!- vicn 'indccte tha. the pos.'zve ,m:c:tof this prOposes. paroject "- .t. I p toect , ' ýizs n- negativ:,' " rn ll:ý--i•-ns cnd xh lHa "'lic:-

should -e approved.

.-. ,. Sincerely .yors, ,~-- 5:.'- ,'

:"Sidny F. Thomas, Jr.
Executive DIrector

SFTJr/mas I Ti.

S..,.-
* .-.-.- '

S.---

-S""'" L" ';-"'
cc: Honorcble Russell E. Train, Chclrmcn

Council on Environmentcl Quclity
Executive Office of th.e President
722 Jactson Place, N.W.
Washington, D.C. 2006
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October 24, 1973

G CAVE

Mr. Kennetli F. Plumb ( OCT 9 2 9]
Secretary\
Federal Powevr Commission
Washington, D. C. 20426

WILLIAR L. HAIRrLCOm"
CO'II I IOIt

ity / I

-Z: 7.

I-:
*~

g~t

Re: P1'R-LP Project 1S94
S. C. Electric & Gas Co.

Dear Mr. Plumb:

Thank you for the opportunity to review the
Environmental Statement on the renew'al of the S.
and Gas Company's Parr Project Xo. IS94.

Draft
C. Electric

This Departnent has no adverse com.ment and finds theproject consistent with the Department's policies.

Yours very truly, I
2

William L . Harrelson 5
Comrmissioner- of Agriculture

WLH:b

i PV.1 -•. D7

C|•l ir' 7-, 3" .. .
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* !Th.•'-•"4-..,' •-gS.uth Carolina Department of Archives and History
,. - _Senate Street

_,,._.',_-.-_".Columbia, S. C. N

____ 1 1•"3; P.0. Box .\ --
• -v= ''---I October 8- Capitol Station 19.1-11

M'r. Kenneth. F. Plumb
Secretary _
Federal Poe',:r Commission
Washington, D. C. 20426

Dear Mr. Plub:

DOi-ETD P

fLU 019 IO73

~'00~CKET SECT'0

'I

. In reference to the Draft Envi','onrental Impact Statement for
South Carolina Electric and Gas .Company's Project 'No. 1894, we find
that the environmental impact of the proposed project will be negligible
upon sites of historical importance.

As stated in the Draft Environr.;ental impact Statement, the proposed
Monticello Reservoir Project will flood some lands belonging to the
Davis Plantation near , ntic-_lic, the Pcnticello Vethodist Church, and
the White Hall African Methodist Episcopal Church. None of these build-
ings themselves, however, will be flooded or otheraise affected.

This proJect will also flood the sites of five small cereteries,
but we understand that South Carolina Electric and Gas Company is in
the process of locating and contacting the descendants of people buried
there.

We have no objections to South Carolina Electric and Gas Company's
Parr Project (No. 1894). Thank you for sendi.ng us the Draft Environ-
Mental Impact Statement. .

Sincerely,

Charles E. Lee /
State Historic Preservation Officer

CEL:CZF:sa
CC: Mr. E. H. Crewss, Jr.

Vice-President Construction, Production Engineering
South Carolina Electric and Gas Company
Post Office Box 764
Columbia, _~t. C-ro~ir, 292"2

'Z -. -A

GOIV 1S !.ED:Rr. ?D\"% \iER co -tAIS S! !~
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4W R. TLLC1 LI

-Tt rO•:STrR *October 1, 1973 P. 0. DOX 267
COLUIBIA. S. C. -"r2r,

Federal Power Co.ission
Washington, D. C. 20"-26

Re: IW.,R- LP
Project No. 1894- South Carolina
South Carolina Electric & Gas Company

Gentleme n:

'We have reviewed the environmental iz.pact statement of the ParrProject 0 1894 as to its effects on forestry. It appears that8,550 acreslwill be directly affected through inundation andundoubtedly additional acreage lost for transmission lines later.

There does not seem to be a reasonable alternative for the loss ofthis land to forest production in exchange for the needed electricalenergy. So, we therefore offer no objections or suggestions for thisproject.

Very truly .yours,

-..-- 
- .

• J o-J IR. Tiller
S tSta e Forester

I

C'

JRT:sbf

cc: James Addison
S. C. Electric & Gas Co.
Box 764
Columbia, S. C. 29210

- -.

- 12;-

'~1
-. ~--- -
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5OU}TH CAROLINA

STATE HIGHWAY DEPARTMENT
O!D'R A R T 9 1

COLUMMIA, S. C. 29202

October 3, 1973

ii
4

I
I
fMr. Kenneta Pl!mzb

Secretary
Federal Power Cceission
Washington, D.C. 20426

RE: Project No. 1894 - South Carolina

South Carolina Electric & Gas Cc-panry.

Dear 1r. P11=70:

Reference is t-ada to your letter of Septenber 7, 1973, concern-
in5 the Draft Environmental Impact Statecent on the above referenced-
project.

We have reviewed the statemerit and note that several roads and
bridges under our Jurisdiction would be affec:ed by the proposed pro-
ject. Ecrwever, we have no objections to this proposed action by the
South Carolina Electric & Gas Company as long as affected roads are-
adequately relocated and brid-es raised to our satisfaction. •Je
understand that engineering studies relative to adjuste•ents in af-
fected roads and bridges are currently underway.

Sincerely yours,

J. D. Xc-ahan, Jr.
State igh'-way Engineer

.- ~-'>.. -N

If ,-..
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JOMN C. WcST

J.
COýCAC-o -Octobe

L£E SP.RATT

1-"r. Kenneth F. Plumb, Secretary
Federal Power Co.mmission
825 North Capitol Street, N. E.
Washington, D. C. 20426

Orr-cc or Tu c Goqt.fte

sr 2; 1973 D,.,so- o, reo-o.,. o*-.,.,t

P. 0. Box 1520
"_ .") Columbia, S. C. 29202

G:..: V' :,J,

.. i..
"', -i.• ,;• r•, 9 "

Re: Project 1894, South Carolina

Dear Mr. Plub:

We have reviewed in detail the above captioned program at Parr
Shoals, South Carolina, submitted by the South Carolina Electric and
Gas Company. In addition to our review at the state level, we had the
local com.unity action agency Executive Director review this proposal
also since it is in his geographical territory. 4

We feel that this is
produce much nceeed services.

a necessary program and one which will

This project has our complete concurrence, and we recommend its
approval.

With kind regards, I am

Since' ly yous

Pi.Lee -o .tt
State Director

S

JLS:blm

R L. 2 .. Tr--

t,,.•-', ,- "::": • "':"



• ,9t _ .. . Stame of South Caro-in1"
-o.,,- Water R~esources Commissio:r

.4 CG-30

.I . . b . -.

-,-I

If 97

-Wair P. Guess, Jr.
Executive Director October 19, 1973

If

Mr. Kenneth F. Plumb
Secretary

-Federa1 Po-7er Co-nission
ashington, D. C. 20426

R.EFERENCE: Project No. 3694 - South Carolina
South Carolina Electric and Gas Conpany

Dear Mr. Plumb:

The. South Carolina Water Resources Co--ission has reviewed the Federal Pow-
er Commission's Draft Enviro=z-ental Impact Statenent concerned with the
application by South Carolina Electric and Gas Cou-:any for a new license
for the existing Parr Project No. 1S94. Parr Project i;o. 1894 is to be
redeveloped to include a p-upad-stozage project and use of the upper
pu-mpcd-storage reser-,oir as condenser cooling water for the Virgil C.
S-er Nuclear Station Unit No. 1 and a proposed Unit No. 2.

When the staff of the South Carolina Water Resources Coznmission initially
reviewed the Draft Enviornr--ental Impact Statement prepared by the Atonic

-Energy Comnission for the Virgil C. Su==er NuelCar Station Unit No. 1, we
considered the total project, which consists of both the V. C. Sumter
Station and the redevelopment of Parr Project No. 1894. At that time we
offered no objections to the project and that position stands today. We
feel that the total project will have less environnental effects than the
alternatives and urge the issuance of a construction permit by the Federal
Po*aer Co_-ission for their portion of the proposed develop=ent.

The South Carolina Water Resources Commission appreciates the opportunity
to comnent on this Draft Statement and offers any assistance we might
provide.

..
5..

Sincerely yours,

Clair P. Cuess, Jr.
Executive Direccor -

' OCT23 73 
IN3

\_ XE

CPGJr;se

10 Copi-es furnished
on Enironmnna! Quality
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p.o. 5761"C H CAROL'-A 2 925_ t.
:(803) 253-109i.

... ... . . .. . : -" ""C ..

;'r, Kennet)-h .?lunb, 35ccretarj IJC
ow 'er Cor:.-, ssion. . : -1.fl.... ".-; % .s h i •' O c .to-r 7, -3ii

Dear Sir, T ' A, ,"• ":'

Please accept the £olloe:.:in co--e.ns of tet. South Carolina a.r o . ICoalition with respect to the Dr.cft Snviro:.ental3 tate ant ror .. 1c•8•-SeuthCz..rotinte?.nt -L, th .ea C<, *o.
1394-Sou h C-rolina, E.?A-L, the ?aar Project of the South Carolina 2_ectrec and--'Gas Comp.ny.

Ie are aware tlhat the corr-ents on the Draft statement were reo.uested tobe submitted on 0cto-.er 23; Tt vas or-in.l'; rot ot r intention to comrent luta re-exnir-in.tion of th..e water q..al.tv ortiofs o' tr.e Draft based on infforrationwe only this ý wee' received h-.;s raised nrsw concern in our nini about the ad.q-nacyof the Draft statenent. The South Carolnr.a r Coalition is a
citizens group, We hope that our co:nnrents -will aid in your evalvation of th'e DraftEnviro.menta! Ix.-pact Statement and will lead to fr. tir study of water quality
factors at the pro ject site. .. --

On October 25, 1973 we received in the nril at our reqtacst a reprtentitled The >;).atior.hiD betwr--en 3Suobstrsc-z. rt f,"teruA.it,-ctir.rretes,
and -Musty CIA:"s _n. "hr .rr.a.- ?U-,s-r >;-.: .''½! "".".'--.t[.- .'"u ; nf-luy, $ n!ar aand r-.l:sis Division, Atherns, Georgia.
This report is rot referred to in the Refererces of the Dhraft n.viror=cntal 1 rp-ctStatement for the Faar Project.

The report by EPA was prepared becz.use of reports of rusty odors in the
drinking water syster. of the city of Columbia (the state capital and one of thestaters l.argest cities). Zola.bia receives its drir':!:; water systcv's suzplyvfrnothe Broad River six to eight hoursflow' time downstream from the Paar Reservoir site,How'ever, the Draft Environmental inpact S taterent doas not r.enti6n 'that Colrrbiztakes its water from the Broad, nor does the Draft describe water quality' probletsof the river in relation to the musty odor zrobl=es of Columbia. Our concern is that
the musty odor of water that the city of Col',-ibia depeans upon is directly relateato the proposed Faar r•roject, and that iradequate consideriation of this crucialenvironmental factor is provided in the Draft.

The report by2P'A suggests that the odor problems of the drirnking waterof Coltrtbia may be attributed to algal and ftu,.al organisms, and cites =n-erous
studies shoiin7 the relationship of actinorycotes to odor proble-s in water. TheEPA. report (p;ge 36) further states that as te•n=erature ihcreases, the activtyr ofactinomycetes is enhanced. At the ?aar Project an.: at the canals of the intake
system at Colv,-.bla, (page 37), the -.. re.ort notes a "sink" effect that ray
create "cuJturo-like" conditions for actirorvcetes. The proposod ?aar ProjectWould create a greatly enlargred sink, nuch of which would be warred by use as Icooling water for the Vir.il C. Su-7.er nu-clear statIon: con.ition; r.Aht beco-s
-aInost ideal for eon.tL-in.tion of the Broad RL.er's waters with an odor .u.rol-..
However, the Draft state-ont does not analyze the potential problem arA ignores
oristing data on the subjoct. Clearly, the o-dor rroblem of the Columbia :ater U
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syt,,-n is an env-erorent:al :ro of thu:ost con:cern and is d".i-Ctly l

to t-ho Paar rroject. Thorou.n, n......St st ,-uzis s Ic be cniuct l befove

SFinal £irco:v':ental ir±-ct ...ta.te t is reluard. ::or can the p,.b;!ic plac
any confidence in the assertions such as thoee in the Draft that anal..sis of
vatcsr qu-li'•. at the project will be .- aco .. durin- omoration,, as on par.. 'r-1$..:,ot'v~ ... C.'' 0 n ý . -i rsr . :ýr siZe b~o, h t

ltr roil:,o cln;• owr, vastly rc~edu,. recur/otr s.-bo ta
;in:: n.Jc I roa,•, an. ero .:: r-...~aton o0 dscharre rates finn the
ir'crr.-:ents are pozitivo at6c £ji-;-bie -- tornactvcs t5 the erxistainr p r o.po.
anr. shovld be fully expýlore"" b-afore approval of the project or its Eisison-.ental
Impact S ate: nt.,

We are also concerned it.h losses to fisheries, recreation, and wildlife I
in the proposc- project "-nd we are hop--ful that co:ttcrets of ot.hers will be r.-adel on.
those a:cras of concern. 'ds urdorstanid that sace on.viron..... ntntl damage• :ybo
necessary for the rroduction of encrry nee,!od 'y society, but we art hopfu tha
co..:cts "we h.ave nadeo will hcelp to mnni:rco the risk:s, The s..uitability cf ,ate- to
be dr'unk by tens of thouiusan's of persons is, howevxrr, of paranouiht irotn- F
ani well worth the ti-e -nd 6xpense further stu'!r of the Parr propsc-l would

require. t

Respectfully yours,

rr-es idont
Ann R. Joini'ngs

Brion Slacýwelder
Director

4
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Dc. 1 - Pi r,
Dra 3~r EP ccru,-..;i s.c ý -. ots

A*'•.• z:;... :r• t • S:;' C zr ir.• El1cc_ r,_c- ,.• G-s Cr.. ...... .:.. v'/'s c¢.-::-.its cn Th;e

o -,. Tn2 cr s::.--r;t r '\'ided r- , . the fo! *.;.-. ti c -
,,a. ... t or, r~ ~ e• s s, '!;be r.:::-. n III .t•:;

11. Cc.-.;T,:nts by SCELt for thC C-.T-,ission's c~nsid~ r.t.irr.

l. "ryp~9r&-hiCl errors found in thi tv:.

,. rec.ues.cd in the le.t=er c:f t,"ansm.6tL l s-:-t t; 4-Iv conc.e r:'d agerci-s,
,,e are se,-:,n tEn o iaes o tvhis Iettetr ,ith a. -d co-rt• to s '

0 m,-. .. us .eiI E'. Train, ChairMan of -he Coj;,::"l on Emvir,;.Tntai Q.ua>-

Yours vc.-;' truly,'.D C

ti :\.c .c C

cc: Tfhf1c :s s C I E. rai ... I: ...
* *1

*~.~
-, t,

L" \
- .z C.

Or



1 ..-.: i ThT 'I-NS SCE C $S FEEL S S! .s' 2!K-X,_ "'t
p , , ,. . .. .i F i .., . . .

a. Page 1-2, line 9: 90 Y. ,hruid be chanced fo 90. "- (903 ." is
t c- correct copacity o;, cc.- unit af the ........... V. C. •S.w..::-er I... ,clear StKa-.
tion).

2. 1ace -38, line 12: 4116 c5res should be ch:,.:.e-d to "03 acres.
(Correct value obtIn E: d fr.: ... Figure I-9, p;c 1i- 41 of t )ext

3. P'ce 1-33, line 14: The h;-jrse dhic-.itl v .... OO n c- ?Cres should
be changed to fbu V-cores. (C-orrect vaeObtairic6ý fro;-.
Fiqure 1-9, pace 1-, of text

4. pce l-33, line 15: .00 .cr -f t shoulod e % r edE, to . r •r t

fet. (Correct value c1t. in:: r":igur- 1-, F r -1,, Lf Iv)C

-. 5. F7: 5., lie 15: 100 "e-t sh-Ad e cto-
/'. ee . (_20 fTeet is - 7 : 1. e Ci u c. iven I r r. t- o .r..C s

., applica:;cn Tor Ce"Aw licensn for Prosjrct Ib. 1 f5 filed
1'iLh the Commission on JAuy 26, 1972.

6. ~- a 1-59, line 8: The wo:ords South Caro-l - .r sh -I -;e
removed. (This road will not be affec.tcc z:y ti. rais i: of Part,"P.zsrvoir).

7. Puse I-0., Ii ae: This lire shc-Ad be c --.-._ to r-eae ... actio-. 1
to us e 300 acre l..nticello,,hirpoun-:.e-t for sw,-"- ;', after
filling."

It is not presently proz-:sed to use the lc.-er part of m-,nticello
Reservoir for swiw..ming or other, aer ccctct ctivity, ju- L, _;
sub-impundrnent. This is consistent wiCtr. the reuireznts of the
state of South Carolina as stated in the third paragrh. of pace
R-1 of Exhibit R inbIuded as ", i"F o t- p
dicies to the Enviro•mental Rapcrt-Parr dProject, ::p
Project 187?4, filed w:ith the Cc,.t.itssion July 2E5, 1972;'ar.d in the "
Am:ended Applicazion for License for Parr Hydroelectric Pr-ject, I
FPC Project 1294 (Exhi.bit R - Page R-1 , third pnragra;),), also filed

on July 26, 1972.).

8. Page 1-60, bottom line: The words Whit e .Vethodist Cu should
be deleted from this ser.tJnce. (ThY une i, 1i2 let-er trcm Vhe
S. C. Dep-rtment of Archives & History does nct %-'e'this it--_).
SaIsC point out to t'c Ccnmissio.'s atte.t~ion that Fonti Filora is

iot included on :' F: CT nlstocal cS pzge 2-29, cr in the
text on payce 2-3J.

9. Paoe 2-12 (Table 2-2' C.:t'd.) The sou-ce c-f this tEble is hct C7n ,v i r- r, . "; - ý :, T. ", ý .." -, : I ," !. Y
SC2I'S r~iz~ i-a cr fo , :d crt .uly 25,

597? TlT e -Co " ,:-: .... B:-:;1 o't tb fc r
source n- . ,r -. cn- orer sEs' *. -. P7 !Th:Z:% - tJ

2 7, of :h ý ".,;,p l- -:cnt -f I nil C.
,.' .- ,-?

.z
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.tr,•. .[L ,.'.2!-, K : Th-E TEXT: .Y$rn
5..;! - -"_'-S

r Nuclear Station, Unit I. -' " -

.age 2-28, line 23: The word - .- l should be deleted. (This
c. church is listed by the S. C • ::nt of k-chives and Historyas the fonticallo >.•thodist Churct., -m-,d is located on S. C. Route
215 i-rieditei, north of the L-\';s Plant-tion and near the Town
of I8onticello).

11. Page 3-3, line 19: The wor-ds ; r c-olira Route 34 aril should
be deleted. (This road wiji no: affected by the raisinc of
Parr Reservoir).

12. Page 4-11, line 20: Prozo.sed sh-"d be chansed to initial. (Thesamnpling b.gan in

13. Page 4-11, line 21: This li.- s>.z411 be ch-n--d to read '...4-1.
Certain sam nling points h-ave L 7' 7=r - be relo-ate•• to conform
with...". (Since the samplnýr i-redy in pro;ress, scme changes
have been r.de).

14. Page 4-1iS line 18: The word . I;. sho'Id be 6:,1d-l;ted and re-
placed with stre fl'-lac of proner instr..ents.... ,: Z.- t; s ofp o e i s r ntation to s:• 1 "a"sintoadec..•teiy mcrnitvr -u'".'ty as w.ell as haa,,y,;::etals, on

con.tinuous, `.sis, w "-. . .. : ±. t "r S C G.

termined by gr: sa.sdD :.t.: .;-nnhy interves,, and at a tin..
that would coIrn cide with apprcx-.rtey the 14,500 acr%-ie-t release
point fro, cello Reservoiir. Thase-char-es should be reflected
in Table 4-2, page 4-18.

15. Page 9-8, line 6 and ff: Should be chanceds to read "wiitthin one( - year following cc='ercial opera-:,n cf the project".
r., tL.._ This modification is requested b- th applicant due to the fact that

low'flat areas appropriate for c.v-le:-ent as creen tree reservoirs
can be positively identified after -,-ration 6f the project has be-
gun.

The applicant requests the Co.".ission to note in the attached memo-
randum of urnderstandinr with-he U.. S. Forest Service, page 3, iteia
6, that location of. .c:reen tree raservoir site, will be deferred for
one year follow.:ing initial or , the pr-oject.

*Pago 9-8: The applicant re - at a•,- a new, :_arQ•r:h .. inserted
between existing p-r;-7rapDhs f--ur (fr.zrbared by thie Commis-
sion as Items (1) and (2). T. -- :raEn sphould read identical to
the existinu o.•-'r.raph two,

This chang.e is r-...Lu.- s r£ c iSi m;. -, - "rnt wi
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1-100 FICATI10S SCSS FUELS$-,E I- iTE TEXT: (C 'T B.)--- D

p -

the Co,:,ission 's timing (i.e. ".,ithi, 1 ne yr
of any license, for t4e p;-01C os.ed proct") as set forth by the Com-
mission in existing paracrzapýh two, page 9-8.

Thi,:--.--r"- ., if incorporated by the Co.',rission, %;.ill necessitate
r" .... .- , existing paraz-raphs four and five (numbered by the
Commaissicn as ite:-ms 2 & 3) to Items (1) & (2).

16. Pace 9-13, last p"ragraph: The gplicant notes for the Co::Mis-
sion s attention that this pLragr•.h imolies that the a6plicant
wil'l request pe' ssion to constru.ct a secCnd £330 nu, clear unit
as part of the ". C. St-r.:er :,ucli.r Station upon cc-pletion and
commercial opation of the u... auth-ri zed £33 S.. unit.
Alth:ýugh tK: applicant ha.s specific int•cnstruct a
second 903 .0 nuc!e.r unit, the rplici.at r-:spactfuilyrequsts
that the Cc.7rission deleze reference that closely .brak-'e• the
tim, ing of the second nuclear unit.

17. Page 9-12, lines IS & 19: SCE&G feels that the words turbidityand heavy r'etel c-cncertratics be deleted. Due to the - az.
. proper irtszrum-en-azion to a-ec,u tely m.onitor turbidity and heavy
nietal concentratiors on a contir.ucis basis, w.:e recc..--nd th.at these
measurements be determinred by grab samples taken at n nthly inter-
vals, and at a tiMe that w.ould coincide w,,.izh appr.xir--tel, the
14,503 acre-feet release pointfrom ,o.ticello Reservoir.
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I]. c..-..N',T S BYSE THE t: ct.ss- T C2.".X:- ;iC : P
1. Page 3-9, lines 10-13: P .. su Ilt.:, of SCS':."S s Z"i-, ori, c SuCy

to date have indicated ro bcaver in the project area.
2. Page 3-29, paragraph (7): As iNdicatctd on pae 17 of the De

cember 29, 1971 , *.od-l Study Progress .'Uz-ort by Alden Reso-rch,
Laboratories (sec Appe1--.ndix I of SCE5IG 's Environ-eental Report for
Project Nc'. 1394, filed 2uly 26, 19-"22), otf er di-stort'ed r;;i tests
remain to be made.

3. Page 4-5, p-eregrap5 (3): SCE&.',G and t.e'" U. S. Fcrest Servic, have
signed a O-.ejoranc•:. , -".Cm:nl. A copy of this Agreement is at-
tached to these coz..:ents.

4. Page 4-10, second and last paZra-n•hs -a T- riological N:.~tcring
progrc:;m is continuing on a euarteri, 5s5, for both aqu-atic and
terrestrial habitat and wildlife.

5. Page 4-14, last psragraoh: The re-2 r•_r:,. of ,crer-ent bet:een
SCE&G and the S. C. eof 1 iand FZrine R"s:-r---'ces
is only tentative reiatv.iv to the 0s7':-e of a license fzn Pro-
ject No. 1894. (See the copy of t ';.eent included i, the
FPC Draft Enviror.a•ntal ITpo-ct Stt!! -t)

6. Page. 4-15, second paragraph: SCEZ _ not dis.cree with the
intention of this Ura-ra~n,.but ,, .- ,p.- Lt that we h ia-: rLco;-
nized that the daily fluctuztions in Darr Reservoir would i:ova anadverse effect on the existinn soprt -"isher.... , I. y. in Parr Reservoir. To
offset this effect, the 302-acir-e sni.S s'ubi-.ounrent , '.cnti-
cello Re.servoir, to be stocked with u-ass and bream will be de-
veloped.

7. Page 4-16, lines 13-16: The locations of these monitoring stations

are no longer tentative. There are four stations located as follows:

Upstream Stations

(a) At S.C. Route 72 and .121, Bridce across Enoree River:
10' x 10' concrete block building.

(b) At S. C. Route 72 and 121, Bridke across Tyger River: 8'x8'
lined steel building on concrete fcundation.

(c) At S. C. Route 72 and 121, Brid-]E across Broad River: 8'x8'

lined steei buildirng on con, crete fourcm-'ation.

Do,,,ns tr -- Staticns j
(a) At Parr HyJo ,lan, jL;st elo, Pe I rr =-: l0'xlO' 1 n 1Crte

block building. r
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All irstru;erts •2 operatedI on electricity Sup lied by lc.cal
utilities.

These changes in location should b2 re7lected in Table 4-2, page
4-18.

8. Pa•-e -11., last 7 lines, and pmge 9-12, first 5 li"es: .CE Gpoints c'ut .:0 have I-zin,." daily -U" " ati-ns
in P•zrr ,. rh:v' "-: EC- Cý. ••e eiect on tK e.isting
sport fish-ery t-.re. To ofset 4 S -- ct, th2."O acre -i-sh-
in, suTipcu:ent in ,-:o,.;.,cei!o s,-v 'r, to b, stc¢ckcd with
bass and brea, will be dev"-, op=

9. It appears that page R-3 should fol';.: pEge R-5.

It
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PO. S", r, 17 C'..L 04-S Y . : TI "Z rE\-T:

1. Pa•e 1-6, li ne 15 Tho vord stem s; u-id be char_-; Cd to

2. Page 2-3, line I10: The word in-site s d be changed to
in-si tu.

3. Page 4-22, 1 Ine I.: The. word areas should be changed to area..

4. PaCe Ai-2.1, line 21: Thea ..'ords hear ar:ý often should be
changed to heal aind. soften.

5. Page 9-5, line 20: Th-e v.,ord Cz•__an sh:i- ie chan;ýed to
Cannon 's .

6. Page 9-7, first t'.;o p i.'•-gr, hs : These. sh:7;Ad be d1l0t0 ?s
they are repeated frcm pa-e 9-6.
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- SO6TH CAROLINA ELECTRIC a GAS COMPANY
P-0ST 0MVCK Dom 754

V. C.Su E -. . ' CPLUMBIA. SOUT? CAROLINA 292OZ

.. " December 11, 1973
, - . 1

Mr. Kenneth F. Plumb, Secretaryf 4  /
FEDERAL POWVERZ COMMISSION
1425 K Street, N. W. " -.

Washington, 0. C. 23-426

Re: SCE&G Rerponse to Comments by Others on FPC
Draft Envhrnr...I lm.act Statement-FPC Project
No. 1894-South Carolina Electric & Gas Company
(Addenda I to SCE&G's October 18, 1973 Comments
on FPC Draft Environmental Impact Statement.)

Dear Mr. Plumb:

South Carolina Electric & Gas Company has previously commented on the
FPC Draft Environmental Impact Statement of September, 1973, for Parr Hydro-
electric Project (FPC Project No. 1894) in a letter doted October 18, 1973. We
have recently studied the comments on the same Environmental Impact Statement
mode by the Environmental Coalition in a letter oa" October 27, 1973, and by the
U. S. Department of Health, Education, and V'e.lfare in a letter of Oclcber23, 1973,
and we wish to make the followino- response to these comments as an Add'=nda to our
comments of October 18, 1973.

I Response to Environmental Coalition Comments

The Environmental Coalition's rmaor concern in their October 27, 1973
letter was that the Draft Impact Statement does not describe the water quality
problems of the river in relation to the musty odor problem's of Coluirnbia.
They are concerned that the proposed 'cPrr project :would create a greatly
enlarged sink which would be warmed by cooiing water from the Virgil C.
Summer nuclear station and provide conditions which would enhance the odor
problem of the Columbia water system.

- hneir concern is based on a report entitled,'-Th1e Relationshkp bettween
Substrate Content, Water Quality, Actmnomycetes, and t.Iusry Odors in tke
Broad River Basin. This report wcs prepcred by the Environm.ental Protection
Agency, Surveil!cnce and Analysis Divisinn, Athens, Gec:rci,. in January 1973and re::! -,T d t;:-, .a'.i ",i '•C o-- .' • - .: .,e r .--.

"The musty odors found in the Columbia, South Carolina,
municipal water supply cre not unique to that area, but are a
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widesprecd phenomenon in the Broad River Basin. Actinomycetes,
common throughout the basin, ore the organisms producing."the musty
odors; however, antinomycete growth and musty odor production appear 4
to be dependent on the influx and storage of organic matter and other
nutrients, air and water.temperature, rainfall, and stream flow during
the spring season. The major tpibutaries in South Carolina appear to
be a primary source of organic matter and other nutrients, while the
canals and reservoirs oact as a 'sink' for these nutrients, thus proyiding

a substrate conducive to Ccitnomycete growth and odor production."

"Columbia warer treaimu1,ii plui,, pS,1u.,Jelsnou, crcate an
odor pcnel and regularly sample upstream in the vicinity of Parr Dam
for odors during the spring of the year. Personnel should be prepared
to treat the water with activated carbon when air temperatures and
water temperatures of 173C or greater occur during extend springtime
low flow (less than 6,500 cfs) periods (2 to 5 weeks) and upstream
threshold odors are four or greater. When the above conditions occur,

severe odor problems can be expected; therefore, treatment should
begin as soon as possible."

"Inputs of wastes from municipalities and industgies in the Broad
River Basin should be reduced to levels conmensurate with available
waste treatment technology. Particular attention should be given to.
wastes from Lockhardt and Carlisle textile mills and discharges into

Tributary streams draining the Greenville-Spartonburg area. "

It should be pointed out that musty odor problems are not unique
to the Columbia area but are common and widespread throughout the
world. These odors ore usually associated with metabolites of bacteria,
fungi or blue-green algae.

The EPA concluded that the musty odor being produced in the
Broad River system is the result of actinomycete activity;. This fungus
is known to produce .two metabolitas with p'.-,'erful musty/ec.thy odors.

These cre geosmin and 2-methylisbomrneol, both alphatlic alcohols.
Very little is known on the ecology of these organisms. it is known
that organic material is necessary for their proliferation and that the
metabolites appear to be dependent on the organic matter. Organic
materials may originate from natural runoff or municipal or industrial
wastes and can be "trapped" by impoundments providing a suitable
substrate for cctinomycete growth. The EPA report, thus, recommends
that more efficient municipal and industrial waste treatment processes
be applied upstream to help alleviate this Problem.

lncrecs-c . n.crure o0 v.'c:s.- r.• :: "rz r- Cr :-2ervoIr as a
result of cooling water from the Virgil C. Summ.er nuclear station is
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expecled to be a maximum of 30 C as it enters Parr Reservoir and
would be further diluted by the waters of the Brood Rivet so that
no perceptible increase would be apporent below* Parr Dcm. This
small temperature ch~nre would affect only a portion of the reservoir -

and, therefore, is not expected to greatly enhance Qctinomycete
develop ment. -

Musty odors can be treated by activated carbon or charcoal.
if Columbia water treatment plant personnel sornmle upstream for
odors as recommended by EPA, odor problems could be dicgnosed

caoskn eveiop..

- If it is deemed necessary SCE&G could take odor samples on
a weekly basis along with other routine wNater qUality analyses.

I1. Response to Department of Health, Educatlion and Welfare Comments

The major concern of the Department of Health, Education and
Welfare in their October 23, 1973 letter was that addi ional school class
rooms would be required in the project area schools due to the attendance
of children of the 30% of the Project Work Force living in or near the
project area. It is anticipated that this 30% of the work force will be
permanent residents who already live within 25 miles of the site, and since

their children will already be attending local schools, no large additional
burden on the local schools, is anticipated.

We hope that the above comments will be helpful to the FPC staff in
their preparation of the final Environmental Impact Statement for Project
No. 1894. SCE&G will continue to respond to other comments made to
the FPC on their Draft Environmental lmarict. Statement for.Project No. 1-94,
as these comments are made available to the company.

Yours very truly,

V. C. Summer
Senior Vice-President 9

KLM:VCS:ii -
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V. C.

FED .- C' O
14,25 K S 1 ., N1 Vol
Vos-"• D. C. 2 26

Re: Corrc~cticm in SCE&G'sF
Dvccm!-r 1, 1973 espose to
Co-rr:':zr,-.s b~y Ocson~ FPC DraftEnvi roimrmnf! I rn c~cz Statow-ant-
FPC 1'roiact No. 1'?4-Sout-h
Corolinc, Elactr17C & CGos Compa~ny I

Deo, Mr. Plu. b:

It ;,t-:come to our .i'en.ion lbre ¢rcn cr•cr in 6.urDecerr.r '1, 1973 le-ter t0 YOU QVMn) SCE&Gs re*5-;'. to com, ntsby the Env12onrnentcjl Colion and the U.. S. De•p-"ment of Health,Educati~on, ond Welfore orli the FPC Dciaft Env.iro-mnmerilaI mpact Sto.ýementfor Project No. 1894-Parr Hydroelectrk P n oc-ct&.

On iine one of pc '-r- thirce, dhe Frcse "a mcx:,mum of 36C " shoul dbe chn:dto recd "a mxrw,::,num of 30" VnTis corra.' Iion sh-ould be mart-edon your cDpy' Off the letter.

Yours very truly,

V. C. SurSu.er,

KL M:VCS:r

,Z...rrcro i u

Yth .:to C /.lio . {h U .D r.toHt

Edcton n LWelfre hteFP ."f E,,.~'!rom-~ Ima * St -mn
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'1~ January 2, '19,4

tVr. Kc-rnncth F. Plurb, Sccretory
FED,'E- .L , POVIER COMMI S SI ON
1-," 2 S..ret, N. V.

\~znD. C. 204I26

f .

'..'.':/ , _, . . .,..k"U -l

Re: Clarlficouton of a Statement hin rPC Draft Environmenlaf

Impoct Slatemrnt for Pro'c.cl No. 1894-Pcrr Hycroelectric

Project.

Dear Mr. Plumb:

In revie-viri ihe FPC Draft Environmental impa.:- Stc'mrent for Project No.1894

c(Prr H\,droeleclric FProject), the Soufi Corclinn Elec~rtc & Gc,- Company h-'s en-

coun'ered'a staternentr with a possIble dual inlerpretotion. On pae.e 9-2, line 2 of the

Drort Environmentol Statement, the followvinp, sentence see:n- to have more than one

p MAe r -anin2-: 'To maintain the benefits of a shoreline buffer strip, cccess should

be controlled by the Applicant."

SCE&G*would like the FPC to clarify ihis stoaement so thai we cnn'.ore recdily

finGI'ze our land accpisition prc-Sgrcm for Project No. IS?4. Wile would like to kncw if

it wi.1I be Commission policy in this project 1) tl-.t t-e quoted statement will resuire..

the Applicant to purchase all the lands within the shoreline buffer strip in fee, in order.

0' have complete control of the area, or 2) that the statemrent will be adequatelyI

coVered by the Applicant's purchasing easements restricted by the necessary covenants

to c',ive SCE&G th required shorellne conirol.

At the present tlime SCE&G is ncgotiatin witn one of the large lcndowners in "le

proae:t area, who wishes only to grant.easement for his lar,'s between 1he mcximum

O-,)nficello Reservoir ele•otion and the project boundcry, instead of selling the land in

Clari ftcation by the FPC of the stat ernent on pa•e 9-2 oF the FPC DOraft Env;ro.i-

r.nal Impact Stolemernt would help SCE&G to conclude ifs ceolngs' with .his land-

o..vre: and with o!hers, and would facilitate the ti;-,ely rcm.val of mna3Ketcble ,ir l.er

in t"e project arca, thereby avoidina destruction of ovaocublc c natural resource.

Yours v ;y .

I

r

-''
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SOUTH CAROLINA ELECTR)C a GAS COMPANY

POST Dorrecc %OR• 1764

V. C. S-uM.AER COLUMBIA. SOUTH CAROLINA 292OZ

9 Janumary 1974

YLr. Kenneth F. Plumb, Secretary
zDOAL POWI' Cc'07'assIoll

1L25 "K" Street, N.TW.
WasUrngton, D.C. 2oL26

BE: SCEWG'S Response to Cceents by Otherson F3W Draft z--vironmenta. Impnact

Statement - !PC Project No. 18914
South Carolina Electric & Gas Coe--pany
(Addenda ii to SCE&G's October 18, 1973
Co.ents on F.C Draft Evirornenta1
I-Dact Statement)

'E-92 Y.. Plumb:

South Carolinza Electric &-Gas Company has previously.comented on the
FP0C Lraft mvi zr-utal Impact Statement of Septe7:;er 1973 for Parr -
Bydxoelectric .Project (FPC Project No. 1894) in a letter dated Octo-
ber 18, 1973 and in a letter of December 11, 1973 (Addenda I).

'We have considered comments on the sa-e n-2vironenta1 I-mact State-

nent nade by (1) --e United States Departnent of 7 teior in thelr
lette= received by the Co=ission's Docket Section November 9, 1973,
and (2) the Office of the Assistant Secretary of Conerce in their letter
nailed to the Cc-ission and dated N~ovenber 19, 1973. Our responses to
the coeents =ade by these agencies are attached.I

Very truly yours,

7.0. S-i-mer

Senior Vice President

I

r
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I, RESPONSE TO B=-,'_iT'7T OF D.-I--R c-1TMIS DAT- NCOVZ'- 9, 1973
BY = C0.IISSIOI' S DOCKET SECTION.

Department of Interior Letter, page 1 (General Coments)

- Comment

"There is no evidence to i=!-icate the details of these pro-
posals (for various biological st-aies to identify the fish and wild.-
life resources and en-viroinmentally desirable project modificaticns)
have been finalized or reviewed by the appropriate State and Federal
agencies.

Remons e

The details of proposed or existing biological studies 6r
project modifications for fisheries resources are:

a) A continuing biolo.ical nrcgrm for water quality and
aquatic resources that bega-n in 1971 and is presently in prog•-ess.
niis progran for-zs t6e basis of baselie conditions and uredictive
effects. Details of the sampling progran, including statiors, san-
pling freouency, and data obtained are contaained in the anual re-
port which will be shortly available.

b) The proposed" cons'action phase of the biological sa_-
plimg program is essentially a contirnuation of the existing rrogaz
with increased e-phasis in areas where construction effects nay occ-r,.
Birds are considered good indicators of terrestrial environmental change,
and the following is a description of the constructdon phase bird mon-
itoring program:

To ormplete the second full year of baseline infor---,aticn,
a January 1974 survey is necessary aod. will include the auto survey,
strip census, and the naterfow! census. The auto survey will then
be discontinued until the filling of M-onticello Inpoundient. Tne
waterfowl census, which is also assocLated =ainly with the pum-ped
storage faciliy, would be run again durL-Z late "Kay or e-aly June
after dredging has begun.

The strip census will be used to determine effects brouz.it
about by the construction of the nut!lea__ facility. This census
would be run in the constructicn- arez. as well as control- -reas;
areas unaffected by construction activity. Changes in species com-
position and abundance will be rot-e. Census dates were selected
to observe great•et avian activit-y a=-r i th four seasons; J an"- -,-
24I•arch, late 1->.y or eazly June, and Septe-cer.

ADMM71DA II, Pa-e I
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Aerial color infnaxed. photogr-aphs of the project area will
be obtained in" 1974 and continued on an annual *asis tH--ough the secend

.•, yea= of co-,-ercial operation of the Prmped Storage Project. T•his data
will provide a history of'lumbering and constr ction cperations as well.
as more clearly delineate fore'st t•/pe, 'possible (iise--_-e and insect i=-

festations which may otherwise be speculated as being a result of the
plant operation.

The planned photo-srap~hic flight will obtain color infrared
ex-posures at the scale of 1" = 2,000' utilizing ASTACS (Automatically
Stabilized Airbone Camera Systers) arnd precisicn Zeiss3 R A 15/32 nap-

* ping camera. The mapping flight will cover an area of appro='-ately 30
sq"aare miles and will be conducted during the spring, - 9ediately after
the hardwoods have leafed out. Analysis will be coniucted. utilizing an.
elect--onic multi-spectral scanner.

The aquatic Drogra= is scheduled to legin during the spring
of 1974. Efforts will be concentrated on deteL-_Ln_ dedg-ng effects
on the acuatic biota. Four stations will be sa led -for plankton, .ben-
thos, and fish to monitor changes in species co-position and al--ndannce.

Special emphasis will be placed on turbidiI4 effects as they relate to pri-
mary productivity, adverse silting *effects on benthos, and spa-ning act-
ivities of fish. It is anticipated. that three ssr-eys w1ll be conducted
du.•ing 1974; block-netting and rotenonir to cenemn'ne fish biomass
would be conducted during the su=er survey. Y:ethods utilized will be I
the sane as those established durirg the baseline s.-n--ey.

c) The proposed operation phase no-it-ri -ong-nam- has not
been finalized at this time. its najot outline -will be smilar to the
baseline and construction phases. However, specific stua-ies will be un-
dertaken to determine effects of entrainment, i=5irgaeent, ther--al and
chemical effluents, and water-level fluctuations.

The existing water qusality and biological =Onitoring progrz_'s
have not officially been reviewed by state or Feie_r-a agencies -with the
excep)ion of the AD' review in the 1972 _ Report. This re-
port, however, has been circulated to all interested azencies for ccesn;
and it is assmzed that questions oroomnents relative to the monitoring
programs would have come forth.

ADDEDA i, Page 2 I
r
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Iept. of Interior - pg. 3 (Water Quality 2.4)

Comment:

- No data on heavy metal conrtent of incoming waters and sed-
merits- was presented. Concern was sho'n for the Potential concentra-
tion and accuialation of heavy metals in ParT, Monticello, a=.4- the
recreation lake impoundments and their potential affect on aquatic.
life.

]Response:•

A progrfam to define current levels of heavy metals in the u-ater
viil begin in 1974. The parameters and. frequency of sa=--ling has been
outlined in response to the couent on =onitoring prog-ams.

-Suspended solias in river water" ae 1movn to scavenge hreary metalsI
from solution and result in their dEeposition in the *.edaients of
lakes and streams. There, these metals ray be availa'bl. to omw'•_e
feeding fish and invertebr-ates, particull_-1y those that are Eetiri:-
viores. Therefore, the sediments were analyzed, for certain heav-y

metals as vell as pesticide concentrations.

Concentrations of DDE, DDD, and. DDT from all samples wa.e

generally very low and were often below the detectable limits of 0.005 7P-.

No other pesticides were detected in the 'dottom sediments. Simzile f-Ind-

'Ings were made for wurface soils of the sv--ounding study area, althou8..

the frequency of occurrence of samples ccnta•ining no pesticide residue

as greater. Concentration (in ppm) of pesticides found in the bo t.o

sediments are as foliows:

11ansect DDE DDD DDT

A 0.005 0.005 0.005
0.009 0.007 0.012

C 0.007 0.005 0.005 -
D 0.007 0.007 0.009
E 0.005 0.o53 0.009
F o.o05 0. 005o 0.005

AMMIDA I!, Page 3
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Polychlorinated bi-phe-yls (ICs) we"re present in moderateconcentrations ranging from 0.010 to 0.044 p;=. The highest conoent'a-

tion w-as found at Transect E, directly below Pa_-r D"am.
* Boron -was present in the highest concentration (100-194 ppm)

of the minerals measured in bottom sediments (Table 1). Concentration
of all other minerals measured were low. Lithiium anzd zinc concentra-
tions were generally low, but in all cases hdý-er than_ those in the surr-
ounling topsoil. With the exception of lithi!u, zaral cncentrations
vere highest-in and below the reservoir. Lithi',T zinc, and arsenic
concentrations were greatest at Transect E, directly below Parr ]Dam. t

The following heavy metals will be analyzed du.ing tbe first
quarter of 1974 to document their concentratz-.ios and, to dete. -"ie i1f £t.r-

Iher monitoring is warrantea because of excessively h±.ih concentratio-s:

Aluminum Ylagnesium SilverBeryllium Manganese Stronti-mBoron Molybdenum TinCobalt Selenium Vanadium

The following heavy metals will be aFnalyzed on a monthly
basis beginning with the first qua=ter of 1974:

Arsenic Copper Nercur. ICadmium Iron Nickel
•Chromium Lead. Zinc
The samples for heavy metal ana-lysis will be taken at the

folo•wing locations:

I. Broad River at Highwa-y 3L.
2. Frees Creek at Southern ?ailroai,.3. Frees Creek 1 rile upstream from Southern Railroad.4. Frees Creek at Hi Chway 99.5. Broad River at Parr (Fara =cser-oir at ran)
6. Broad RPiver a w 233.7. Broad River at Ridhtwex.8. Broad River at 1-20 Bridge

.UI:.'I Ti, 
0age 

4
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)onuthly analyses for oil ann. grease will be macde on s --1 es

taken at the following locations:

I. Broad River at Eihnway 4
2. :road River at ?arr (Parr Reservoir at Dam).
3. Frees Creek at Souther ?Railroad Tr-estle.
4. Broad River at Highwa7y 213. - -j

r
i

AMDEJ-DA II, Page 5
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Table I Conoentration of minerals in bottom eediment sampleo from the Broad River Study Area atParr, South Caxolina, Fobruary 1972. All valuoe are in parts par aillion,

Tre•eect Arsenio Copper Zino Lead Meroury Boron Chromium Lithium

A

C

D
E
F

0.020
0.020
0.020
0.027
o.16o
0.107

6.96
13.90
21.70
25.20
10.70
5.40

, 27.0
30.2
30.3
30.4
36.9
24.9

6.24
18.40
20.20
14. 60
8.83
5.42

0.008
0.042
.0.033
0.038
0.017
0.021

100
142
160
174
160
108

22.80
36.50
25,20
35.4o
24.6o
20.40

4

3.92
2.80
2.32
3.64
0.28
4.20

ct

I-J

U
H

H•

0
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1ESP3O3SE To DTh•AMZflNT OF IEE7LTOR Criws.

Dent. of Cnrio. , v-. h (rsh -n M, - -if Scot, 2.8)

Cooent: "Tlis sceotion of th3 final str.t:Ment -ho,72d icdentiffy ',he
qinrti.ity and qualitiy/ of fish :-s..biitat to be affected. by pr-co-
ject ir.nplementation."

Yc'-noonse A of A and 3:

Thema tee four baaic aouatio bitat tnpec renrszented in the.
project atea that n,-.ty be ff i•.7, DOTE: T¶rrc.s+½-.-.1 habitat
types discnssed in Pctsvonae b -that follow:s.

a) A sotieon of the free f,:;-,½- Broad rvez above the present
Par Raeservoir level.

This 23 'M section of the ri-,= is relatively co'½ntant in width
(ranging from arroxinately 350 to 700 &Wet) and has a low gradient of
less thrn 1 ft per mile. The river is ranerally shallow with r-ic-rn
depths of !ezs than 20 feet and. much of t"-e •iver of five feet or iens.

There is little to :no aouatic -r Sronhyte rxowth in the rivelr,
however, th3 1,artus are characteristica=.y gra.sy rith trees near tne edge
or overhangin- the water. B.aris are. g.-rzally steen-sided, and there are
few isle-nis in this section of the river.

Bottom- trpes vanry from sil'- zard in the slower areas to san.d
in the more scouried areas. locks occ-r infranuently and are _ rirs--ily in
the area immediately'below Henderson Isleni.. Do-,med trees occurred alon-r
the river "66ttom.

This section of the rivet is suitable for -a ;-ariety of fish
species that prefer moving water an!_ 'r-ides little quiet wator andz :ack
eddies. It is stitable svawnaing area fr-= zany fish snecies tnat reonfire
moving water and fir-me bettors than are present in Parz Reservoir.

b) A seat-free flo'wing habitat within Parr Rese-voir.

Because of a siltation: anrd s'hel.-lowing a large part of Parr
Resezvoirthas become riverline in natnrez and experiences water movements
similar to the -river but of gener!y, les =3 egitde. he riverine ha'b-
itat within Parr Reservoir ranges from a. relatively straight, narreow upper
end with few islands to laroer omen ar'a-s ch2aracterized by vegetated is-
lands and shifting shallows and back-wNaters.

Reservoir width varies grzeatl-y, from ap =_.½ately 500 feet at
its urner end to 2800 feet near the 4'=-. Maepths may be 20 to 25 feet,
in the chan-el near the dm, but'most of the lake hRs depths 'veraging
only 3-4, foet.
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TX- sa~s~2C ftnrt~rand.Oc-hl~ by- tzsc-"s.

T S s mct. of' tive b for a;l s=eDcies o0

a:L:_ 3.--.n t0 be an nhe rerervoir, b"t, -• -= l pro-ucive y'thn
cz .a- ent portionr.

c)ma'r habitats ~Z;2ziY _

rrz• ,• "-Br S, Oreek% a-,' C. -~n Creek ez-h-w:-e-ts are th•e
.-- D 0hCeýr- *

-cntc l: Offl lc'k,~:0_o- of total rr cser,'oi. su--ra-e ac-•e. -

t...s .vaxy frccr a fIC --- r, e feet to nca.ly 3/1 adle,

e7v.r, a-nps -. 'r. of the charre! n 'ilt- ' -. -o 1°-6 fee-ojt and becore
-':I'!: a ýr' ents ar• 0C17;!I---. b it cCrren-

£. L, an aO-_niancef <::e-- L7rlyce-&-•i aad trees, ari the Tvari-
al 0e !,vL-:uenee off their small feee= trea::s.

OnlY ~o~brtc'.-o:t..
. aree O t o s- Ii*-n-ly steep and often

os,-ang by 'trees ;,',1 c ...-- tZSVl-.?. S. - - -_ Bo-tt.fS =-a S_.Ay:

Sao.-e randy as tha creek nouth . s awn-eazhel.

Thiee emzb=_aiets are gerally -, -'a-eA in fish halit-.than -he

)ore c-zen va Ier, h:wever, Ca-nmons C'reek -abrent appears to s-nort E:e-

eral -u z S sta_-Lntng crop of fish than does rTees Creek !--.av.ment.

a.) Tne free-fovwing portion of ;tees CreeK

About 7 -iles of Frees Creek .- ll affected. Thi soazl
stre.n flo;s fr-_ Em elevation of apnro:-:izt sly !45 feet and has an aver-
are ar:-o, of abo:ut 20, ;~ee nor tile. T__. £r-o• is gr-eatest in :he. u....er 1=: /4,

e:- zce cree, avorg: ing 33 feet eD -le a-n lesser in the low-r 3/i1 , av-r-

-•; 12 feat ret le

The stream is small, the ,7.iAth a-%-era;ing 10 feet or less. Water

ceth: 5 Fans'"W -s- then a foo -_ s • 'zualv a few- in:heS. There
- •s:. doctor_ p::. ormed a~o=• nch.s- .r cebris, bu_.t -st of the

D ::ne. -her cs "ery lit-! rok -us the sO ttam

%•.-.-s t an- --e

The ctro:?h n .c.--- .--- -----an.' nine :orcst an' i0
2e.t -Zfl. = are aos T. contr-st to 4a-,e

:-.. -z... to vi.ie--.::m:-'i--tJ -. '' of tts

- .... . -. Z. - e..-. - , -

4
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b) Ror.rm-voilm v".tou

uol; Zý e nts ' 2300
L:c) Lns II 660

a) FreaŽ0 C20e'2: 1 4 -

incu. b,...both of "-.e st'v!z-±. c,, ezýa',int

II, Page 9
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'" j. f• .t' ., n the p 0oet

?o^:'s.a; ha. t c-taIceiere iientifie/ on ohe projcct

a•m-e 0n-d ""--c'T the £oljo',jin: pine plantation, mi•xed pino-deciduoUs
... ••-- ... :.. •-co-.4!-nft, amd 0:':•t¢:s(u%:ae ..n" lme.-~'n~ad~~~ . e •zo - a.-n~on:e~S

fan), T.u a-oxir•.te Ie•-;n'~::e of .a'. *a-ajo' t- that :ili be

a :a"e- by 9>, ojczt iScoxu~Je:tA is as fcl!o;,s:

147

y(,,xo A; 26,
ZaciQ:..ous 8-1~5%
Grassland-s h12rI,0

The qcality of the wooafllnd cc-=,ri_-ii3 to SxOTport a niverae

and n a:uvn fmn. is uependent *=n the site chaFacteristics, a.-e

stre•ete of the for-•t, Lnd densit~zy of the ca=nzoy. , Týese factors ha.e

a direct, influence on the develooment of herboaceous vegetation and sh--rbs

w'.hzch, in - is ptat of' the 1ife-s.pport s;stem of "ooa--land wila-iife.

qe Eito cha'aoter-tIcs ',ha. influence lower sto=y przoducti-,rit

include -h. -. oee, moristure retention -r-pezties, an- o0-_n'o content,

of soils. ?ine pla-ntations usually o0c.u on th.e umlamn sites that a-_e

Well dri.n.ed a-nd s!iF)Itly acidic (pE 5.0 to 5.5). 7he nutr-ient levels

in t.he - -p-=cst soil lay-er are not well develoned because D•i-e needles

-ecmp3se slowly. )ecidiJous leaved sh-_-r-s _n: hzaceous vegetation do

not g•'.; reaiily in these mildly adverse condi-ions.

h-deciduous leaved tree sites, a~hng th. 3r._A _ a -.

atary creesz, Mre -oderate to po•-:l" -r-ini ro7i~e y batter r--

for the ,-&wt"i of" herbaceous or scrh ;et .L

*"--- 10
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%uittrt"I;te-cl2 -Pr'e ½½cc~:-n IV, ntflI andj~ vcation.
J

•e ave-stct~'.riro and denityl.y of a forest influencr-s the npene-

tration of sunj!irht to the qforest- floer-. Th.e anl'.mut of surlicht that

reahes t-h- sUtbsrata reduced in a r-tne -an/or Even-&V-&e. stand of

:reeo havin& a dense canopy. A stand cszrosed of ucncren--ade trees vil1

allow sunlAgnt to reach the substrate more readily.

The mon-citoring pro-ra= included the anal!ysis of vege'ati on

five stuiay sites ropresentati-ve of the four =ajor coo=manitios cn the pro-

ject area. The five sites include tho' ollow:i&r: TWo sites in pine olanta-

tions of two different-age classes, one site in a miLxed pine-deciduo-ous corz-z-

'znity, one in a predominantly deciduous Sorest, and one site an a gra.s-

land wVhere pine seedlings had ben'planted.. All five sites a-e in the vie-

inity of.the IMonticello Impou-n_=ment. facb habitat com=u-nity is described

in more detail in the follow3,. paragraes.

Pire rabit=_t

The coniferous corz-z-ties to be inundated consisted mainly of

loblolly pine ,hich produces a closed c-no-y forest with a serarse under-

story of herbaceous vegetation. Only limited n-nbers of pine seedlings

and saplins are capable of growing under the dense canopy Vhich reduces

light penetration to the substrate.

Two pine pl=atations representative of the project area were

described ha the following tec"oues 3 the noint-centered.-crarter method

-was used to obtain relative densityn, relat.efreonency, a =. relative

dc-it--•ccf:rees over 2.5 n 4ŽTh. iic-et-Ž- at breast heizht (d.b.h)

was measured to characterize an-e-c- ; =_id The freOuent-; of occu-rance

"w-as obf:a: fl:i for shrubs• hc,-':a-c.2 Vt-.r-t n a otner &.-_-:cz_- spTeie
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-ni a,-'.c,,- a,-, iniort._nce veThc. for trca fo£•_nd o0* the two Dine

_la--t&-ione s-e--o-.zJ. Loblolly pie is the rost I--n -4 n spec.ies on

both pites, ee-ots ef-it woody ve'etation is n.t aý z.ant on either

site (Table L). In the first pine pDLntation, Sch-iner's pniowz,
"C-1 ' , an- c''•c"on occurred a -ote tt- 25 r- o the n2-oftile

c,'-! r~ o= - n- r

The second pine '-,.tion sanict E:ho-s a tre i-.- ersity and :re-

ozenc~y of he.... o. .. ad "ooy veg:et~icn, Pno 'Fi c.. vegetation

in t-he seconl pnlantation -as stvdied one heer fol.,-_ tho selective

.-_zve of the de ,ine f.r ltvso.-

The quslit? of tie .pine cozz -rnities in re-az& to suporrting

"ii:L'iife is considcria to be very :xzor lbeca-use of +.he sparse understory.

Neither sheiter, £o rj.'; nor br- wase wai to l•. 4.••

life.I

A variety of sczgiris were recon..•"-d in -ine vDant.ations dur.in&

_ _ r1o,-o seasons (Table 5). Tce density of birds w.as lo-:- in the pine plan-

ta-tione. GQ_-e birds such as t-:hey end axbvhie e also low.; in atan-

&-ne because the available nuts, fruits, seeds-ar a shelt•e• is sparse.

Erall n 2als -were cernSused in ,two vine rlantations for five
aays in each of four seasons (Table 6). Of the total small-=aals

zolle.ted, seventy-eight percent were in the secna v ine plar.tation

where the '"nderstorj vegetatio- was n-ore . L..et. (196$ Lt
rso fo-nd s=ail z-a12 to be low in abun-.n.nze i7- -ine ol1antaticns.

-"o furbea-rin- or gwecre -bs--.-s or-.-.ed in I
-~ r..tr..n .r~2za tine~Itn~fr. ~or Jz~ Ti ere f-soD a:

+4F

MW
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nrotective cover aere more •nt-ul. .,Q'C.--`or ... _ - I-....' Is
7CM7 ta i F eI --

"--• sp rs .- r- fil.e -. " wA.• A ...... z;''" "i .. .. .. n 3 ': -

smila-x, honey-suckle, blacikb-.tcy, ana a-zoa, . :1

Iid. ,•eccuu saia **

Of the h:,ced nine-&eciduous cc-_-rities to be inu~nated byh

.onticello _-rnOuC-lc=-ent, 73 rcrzont corsiz-s of are.. whe pine va*s -. Va

selectively removed. The harhoo•d._c.-r, . ,.s _nreic'zinanrv on a-rial -

photo..raphs, resulting in thons aexas bE-'-ing cla-sified as r-Lixe& pine-

harlwood coz=nity. .

The mixed nine-deciduous stuniy site -.as loc•ated alongz the

sloping shoreline of I-ees Creek, near the Broad River. Lo'tlolly pine,

eastemm Ted cedar, and red -Z;znle were the-: -s ir:nortant species (_hile '.

Lobiolly pine was the dominýant specics .ithin the area, but easterm. red

cedar vas the most dense.

A variety of species comprised the "nderstmor r ix-h Walter's

smilax being the nost frecu-nt w;oody plant And se'_4ge the most £renucnt

herbaceous Dlant (Table h). Th understory vas d.verse because swJ!c-t

could penetrate the zulti-agedand diverse forest to reach the "un-darstory

and substrate and deciduous leaves provide4 a better hu=us lay-er on the

soil.

Th ? quality of the "aixed" habitat for -iliiffe is probcably fair

but limitel in distribution as ecotones bet-'een pine plantations an.. the

deciduous iorests on the botton-_ln2ids. Th-ne i-a- zuticn of "zixed" habi-

tats on the project area =4- +he low Lreren ,- of potentil! fool !a-nts1

is represc.....ti-_e of the' low cus.i. o e nroject area zen

native wildlife species. 7-7e understo_-r v-z''o;. 7= a e
y =;tt io incluEdes aF-rit

...... 3 1 .. _-~ 3
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of i•'Ltats va -azbla as bro,'se cr foa•. 'r= Wi---.-taile. de .rka .

ana bobi'J -i Iq'.-;er, n0:•e w a

rZati'.e wildlife pnlulat'onz in "'e "':ed" .i ere

low in ablulaz-nce. Son. bi'rds mserc nore ab'z-Ant. in.-L•-- h-Iitat than
"ri,:ei" ha'bitat (Table 5)- however, the "mixea" halbitat, %here birds

'eze censused, containrc signifiocnt-ly more 1--tea ;-eeidUaoU-s woo-a---Li

habitat thn rine habitat. Small zŽE ala% were =ore ab=. nfit in ",_:c&"

habitat then the pine habitat (Table 6).

IA',dium. sizod anm-als reoorxedi -n "=xed&" habitats include 2-n

occasional 11-7 quirre)l and -vfnite-tailed deer. Fo-ur opossum and one

raccoon were livetr-apped along upper Frees Czeek.

The nccthe,, t'vo thirds of F-ees Creek flow:s thmoigh habitat

that includes all fouz major t:ypes, but with a domi=_anoe of "mixed" and

deciduous woodlands. Openings created along the creek by hitway in-

t-.sion or feing activity, or tree .indfells exhibit a fairly lush

g-row'.h of shrabs, vines, and some herhaceoue veEetation. Uis naow

band of habitat along the creek represents the beat.oqualitj habitat for

•~als anrd birds. Its distribution, however, is 'limited.

... leciduous :ood! a.nds

Deciduous woodlands are distributed primamily a'-long the flood

claim of the aroad River and its tributaries. These -woodlands are

typically composed of matare, dense stands that rest-ict the lig.t pene-

tra.tion which inh-ibits the growth of understory vegetation.

One st-pdy site vras established a-ong hi-dwoods on a tributaIry

of Prees Creek. The stand was not descritel bY t:hs point-centere-

cuS_-•'er method, but the frequency of _nersto-y vegetation w-as obtaine
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x.J.%hi o car.".- r i. (Teble [i) . icrbsceotzz vc-cetttiion is ali.ist &•bSwnt ;:hiJ~e

wooa" ..... t.erc ]rezent but not e" .... ValtSr' s stl' ;taq the

nost frt 2%Uy ce~rrin trtde story c s c-Be in thi'!o rŽodstn

The uanerstomrr of hbr";ood forae3t a lor2- th- botto-lands of the Broai River

--.s of'--en li:-z-- ½n z[:dge a•d li;zo. -;oav plants in tir ,ý'.Ildorort:.ry

v'ere e--uy ....---,t excnt rhe-e lir- t reaches the sub•-'"ato alone th-
yor~e- t " ':-_--- -. ,/ -n -sO

stez sz r .n:e-!--..laoe a•'nd r _.atzs.>---- oco;,'.rc-.•- - ov'erca.•' rs... N'n---ade

opznrz -. e _. .cr-n in the dcciVnzz. vocilanis alom; tzs t.oai 7"var

in the .rct a-ea.

* The dec:;.ious forests in the b0otto4 sams nq_ .1-e 12-2' River

.and tri-'--;-r 4ies ;,Ti.ll not support -anY -,l'u-i-tailed deer, tri:ey, bo':w;i-be,

• •- ... o-sthe U2ýtue tzres D=Oduce an az-mu.a!--zer.

(a...... zcc&, eto.), the mast is ao-verall; available ti,,:-t,-tr an:

squi--rel, but not readily available to -hite-teiled deer. 3o-rose ar-d for-

z- f ' s nc.t a -az eint - '-s iic atqe IIy the low abn.nd-Lzce

andi divr-e-ity" off w'oeiy. ayi .)-n• ... .... -c -. x'tvetation. Unier-z-wr:"-,ee£•'n

incres--.c- aurl-zlv I- '- r--ea -` 'c-i abar--orne- arz Lields,

andr--L2JssjO i.n a rihts-of•-ay, an- .a....one. r.Ods. Those- o en-

.in&s.do not contribute sufficiently ro the ;ildlife cover to w-arrLnt the

ofe -o troad -'-r. ai

",-- -- .- '• -i con--anity" tu seven L '-cten- cultivated A '

,
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--;_*-'* +v, . •. ! MO orLtan- -1ci_2 'a ~ Sitc

(•Ta....e P) vith tr~pIC-a • -te s -:e-. beir: the he;.:t rzt. i=z tx-n . 'e

de&n-iity of &=ass r, peo-es (0,7 p E aoe/ha) contribu-ti -to a tot's.1 a

cover of 9.8 pe:-cent.

Grass_- rovie -n i~rt-t !irlz in +eg Of

fildiie on .- 2p7-e0. area. The o0-1. _ of e-::, :1.... to =:Pz-rc_ _ ..

iife is variable aozýcrdin; to the cuxzic:rt -rnd-etses, Gaed an'- _

ult-ivatod firnes -r.e 2et -. Te e' heni-n; r- -1e and bo i'ite.

Ab=-'nt-hed ia-•- in TIoUS a•-.-s of succession z•-;ar a •n n zush

g me s~eoies as "wo-t;ite, gmmh. dove, tnx•key, t-e-tai.ed deer, a"•i

0 ottontai11 ra'bbit.

-ouv.?dove Call . o-unts conS-uote:!. on the zJioec~t an-azl~

the s--e perio, that the national E_-_-•reys are oniuz-te_ showed the _oLh -

lation to be low om the mrojeot &rea. An average of .5 doves -are h.ard

-per route on the project a-r-ea i'n 173 as -o0arei to an EvezaEz- - c

doves heard per rDute in 10-, l9 on he "•est reg-_ n of Szuth Carolina, the

Carolina Sani-hifla National ,'Tld!ife Refuge. S==-_l cr'" .cuiV-;a:Io. is

i=-ort-,=t to tis . bird, =-1d not abundant on -e •roject Erel. So6,

birds 'ere nost abundant in the abandoned fields st--'ied on the project

area- (Table 5). Th e h-i&-est a-'verzit? e.S d an 'ts t-- ee a-I-=est a_-.Ie_-I- e

of s=-all a-= ats va.s collectea in a grisslarnd -- ', .

The d.istribztion of az-_zne I fara-n._ is a-other i1i--aticn

on ±e ca-fr. capacity for n -wiive "ildlife tezhies p0he:t area.

i• /t_-'.-_, -in-~ ±'e •.sr'uino •ldii'c. T."_e ccs 7;ridos ne.''&t
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sites f or iO:-3& bIr, ac rIIeM I zS a. diert, of a,~ forcoren
food i'or t:•t;:hite c~l-mi1, t-:rhey. L,*'..T.. -,, J.•a cc-• ,• cer, rin c:.r•'-"> * I.... tn.il• r5.:.¾'.t, ¶

Sumr"-ne ov0.ral q ualit of the environs on the projr..ot area is .ow,

l h o .. and decti-u:os trsees is the best qualit becau.se of

an uIneven aged stw•'d ' t,_tsr. Th-. broad -=a. distribution increase: I
the probabi'ity of shx.abs uand hebace.• vegetation gro-in.g near the J
&rouid. e nare tea; of the decdi-duous forcr'Ts and th1e dense st...

in pine lanations reta-rd the dovclo of unierstoy vegetation

port-ont to ,coal-and wildlife. A few, but insufficient, openings occur

a-•oun& the dc.ciduouas forests and pine forests aiere ujndestory veot.-a-

tion is =resent. end ecr:cozrages scmoi ?a-npa develowment,.

T'he overall quality of the mz bitat to support wildlife will;

improve slightly as a result of lunbering operations. Timber cuttingI

activites• t.roghout the- region are inz-easi'eg forest openinr , s.Une 2
story woo4y and herbaceous vegetation will inrzc•zase -- wer these openi-gs

and an increase in the c-rryizng capaact-iy of the vrojeot area for wildlife

is anticipated.

ADDLnfDA i1, Page 27
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Site I.-- of tih. • dt.-• ;-•S. .

R e I c -v e E, 'L F., t -'i -.r C-
S-pn ics ýtV y

? L~.ti.'e
V-alueq

TRed "ree

Red i'Aple

52.9

21.4

11.*114

69. i3

18.0

6.3

80.8

1.9

2.7

7.1

2.9

20"..1

53. 3

20.4

11.7

4.8

4.6

2.2

.10

.6

2.9

1.1!
..4

!oo. i.CO. 0
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T L,'Ie 3 R.eiativa f:,.qCnCI s,',-n:.im, co_=innco Lnii-nd r-
v2ThC.O .. •uls( c-- or t.ý---Le= d'-zh) ,c_7o-.in• in
Site 4 of the Br.':td _ivc.r z-7,.y )-Azroa, Juno I2971.

1
~.1
I

-, I
I

Role P- ve F?'•aiv- ointive VaPorttne-
Spec-Les Dcqt oinaznz V, :1u,-

Loblolly Pine

Eastern IRed Ceiar

Holy,*

1,cŽ C*,: e7ry

Oa. sp. 1

Red Iaple

lihite Oak

Hop-hor=b sz

Oakk sp. 2

Willow Oak

Sweet G-uh

Totals

60.7

12.2

6.1

4.5

4.5

1.5

1.5

1.5

1.5

Ioo. .

£"!.3

6.3

3.1

2.5

1.9

1.9

0.6

o.6

0.6

0.6

0 ._6

100.0

85.9C

5.1

1.5

2.4

0.9

0.9

0.9

0.6

0.3

0.3

-0.-

100.0

227.9

23.6

10.7

9.4

8.2

7.3

3.0

2.7

2.4

2.4

2. L

300.0

A¼ 77T.- T, PC-c ].
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., 7 . rnd

• }.'-•... .... ,,• e:•"a--asi-,l nviron=•ý in he :ýro!ý., Fdivc-: Stuiv. ,.-aea.

uzo-.[t:h Fco•c1::C I• 5  
________

Coro :.ýMc 1 2Y 2 3A I
Pie I- ylda- Grass-- lliixed. Pine. 2

wood lznil

*V---uc- ar Cr,.e t. t

Fexn =4 - - 10

Forbs

A=- - 10 10 -

Aster - - 10 - 10

Bind~e o-' -,Tr .-.. 15

Cin qu c- f - 8 - 5 -

Co- on Ra-4,ee - - 5 --

)ande!i28 ....- -

Gc1d.•_ 2 - 20 - 5

Heartl-af - - - 20 -

Lespea:z-- - - 5 - 10

Pussy,' s Toes . ... 5
St. Jo.-_n' s Wort 4 .-

.Wil£.Gin.r - - - 20 -

Wooa 5 _r_ e! 20 .-..

-ra sses

Bamboo - - - 35 -

.0 - -
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1 13 2 3A 14
Pine I -r&,- Gm as- Pine 2

vocd lad:!

C ane a st1 - S z - -

indianras -z,- s 0 30

Little Bluestem - 45 - 30

Scri-ne1..' S Panicum 28 30 15 25

Three-aý,ned Grass - 40 -

Sedge s

Sede - 20 [15

Wrooiv

Snru.bs

American Eolly 8 16 - 15 15

SBlackbezry 28 - 5 - -

Rose 4 8 15 -

Trees (<5 cm a.b.h.)

Azer'-ican. Horneam - 4 - -

Black Che:m_ 1 -4

Black Oak - 8

Dcg- 14- - 15

Easte_--n Red Cedar 4 - 10 -

Hawthcrn 4 4±-

La zeel 0aL 4 23 " 15 10

Pi n't ck -,,

-f
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G?.z T..:...' yo.,TZ-777

Co en .cn c•a- 1 2 3A L4
Pine 1 HaA- G-ass- Mixea Pine 21:001 land

Red Ioaple

Sweet G-.n

Water Oak

V X.'inged Elmi

Honeyncok2 e

-*,alter' s Smilaxc

- C3

8

4 8

12 20

5

5
5

15

r

I5

72

14

16

52

I0

I I, Page 22
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Tablc 5 A , of bi-:kz r~ecc~~.c.'I c?.::~'ir- - ~ ~

.- C., .

~3~n
Spr S'On 2Su

-m4

hobi-,.h e ts

Y.od~ng! e ts e

y•$c e.±c}-ers

IDlue J :.y

Ca.rolitna ';t en
Thrashes
Y ]ing! et s

Warb e rs
Eastern ]IAcadowlaiz:
Camdirnal
Spazr:0".s

1
0
0
3
0

1
2

3
2
6
0
a
9

0
0
0
0

2
25
0.
0
2
0
18
0
2
8

0
2
0
0
0
0
0
0
22
0
0
0
22
0
IS

0
7
1
0
4
14
1
0
0
0
0

0

0
'15

2
6
0
2
0
0
0
0
3
33
12
0
1
13

0
0
0
2
8
0
1
0
0
2
0
0
0
1
0

4%

Total Snecies
Total her es

140 11e c tar 9s

1-7 15

92 216

20 17 10

89-22,- 252-370 63 -

IBirds of t-..o gzrasse--.ad cozz':ities
s"' rvl-°.

were cen.5 .na . cobie t f tO £cr- this

2 l--Uxed refers to a zixt'ae of pine enI -soiduous !save!_ trecs.

3A selected list of the total species cp'=_nted.

IF

_•, sge23



(
') 01• ied alorZ traplineo e in Ste3 A, 2p 3A, andof amaII mayam_. co aS,4T"iblo 6 Relativo abundance

-/71 SurvO. 1/72 S1r27 )Jj2 S---4
Total Trap- Total T.:ra-- To-Lai Trap- Total irao-

No. nignts/ No. ni:ýhTo/ No. nightc/ aTo. niCh vz)/
tudy Site Caught Animal* Caught Animal* Caught lanir.al* Caught Animal*

Animal

vito IA (Pino)
ToLal Tra;nighti 300 360 2bO 2_ho

Cotton moure 2 150 0 -- 0 - 2 120
"ito 2 (Gransland)

Total trapnights 20. 36o 2240 2l:O
Cotton Rat 2 120 6 60 2 120 0 --

1!1o10o MouDo 4 60 7 51 0 0- 0
Cotton mouse 0 -- 1 360 3 80 3 80
Cottontail rabbit 0 -- 2 180 0 0
Jlarve.ut mouse 0 0 --- 1 240 3 80

F-Lte 3A (ml,.4d)
Total Trapnighto 240 360 24O 2)._0

.Thor:tail shrew 12140 90 3 "80 1 240
Cottoi m_-.ouse 14 60 5 72 0 -- 3 8C
CotL.:.m Iat 0 -- 0 ..... 0 1 240:;tto 4L (1'"r',c.)

Tot::il '3' '.p6 d.4 hin 2.?0 0.2 -
(CoLton mou-i, 3 60" 4 240 ,
Goldtn i,,otwe 2 o90 . .360 0 - 0 --

.hhoV tttrd.l 1hroW 0 -- . 360o 0 -- 0 --

Pille vole 0 -- 0 -- 1. 240 0 --

' Tr-pnightro per animal caught.

11
Ii~J

I-I
I-I
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Of t z* S ( . c: Q C)

fthe Broad P/ver Jcu.,ne. 1 .

Relativ-e Bel ative Re t.ve. ... . ___•%•nz

SF-ias Frecquency Ie Li;y i n).nce Vaiuz

ollo- Pine 16.0 !8.6 21.7 56.3

Eastern, red Cedar 16.0 19.2 13.0 48.2

, M.-e 13.4 14.8 13.5 41.7

Ah 8.4 6.2 9.2 23.8

F. -hr=beab e 7.6 5.6 6.8 20.0

oC-k sD. 1 7.6 6.2 5.4 19.2

S 'ark hjcko-i- 5.9 4.7 6.0 -16.6

Ei-I--rO s). 5.0 .4.7 4.3 14.0

OEf sp. 2 3.4 3.8 4.6 11.8
Oak sD. 3 4. 12 3.1 4.1 11.4

lrorrwoo. -2.5 4.7 3.3 10.5

Z--Z 3.4 3.8 3.3 10.5

Live Oa-k 2.5 • 1.8 3.0 7.3

Flowerin.g Iog-ood 1.7 1.2 0.5. 3.4

Rea.bud 1.7 1.2 0.5 3.4

Willow 02s 00.0 o0.2_ o.08 3.2
Totals 109. 0 100.2 100.0 300.2

.- I'
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i tRe Vele

Va--ue 1.

Browzsei

314.1

31.7

22.0

7.3

419

100.0

27.5

23.7

6.3

3.7

99.9

61.3

16.6

3.5

3.9

100.0

134.1

73.9

62-3

17.1.

12.5

299.9

Totals

. L-u~'-~ce '-.vlue is the sum of relative ionsi--, =elp--ive dznn e, na

I
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FISH nrn Y=nL-M'E SECT 2.8 C3_Teflr
.s$

Comment:

Response:

-The final statement should recognize white-tailed deer, the most
important big g=e species in South Carolina, as one of the :ri-
mary game species within the project area. Several years a-go,
the South Carolina Wildlife and Marine Resources Departmen: ex-
panded their Central Piedmont Game Management Area to inclume the
project area. The excellent haoitat in the Parr Reservoir and
Frees Creek area is typical of the habitat responsible for the
markedly increased populations of deer a-nd t±rkey in the enr-e.
game management area. The abundance of escape cover and herbac-
eous and woody brows6 plants within the bottoz)eands, ''ast Iro-
duction in the mixed stands, ani the interspersion of uneven-agei
timber stands are responsible for the maintenance and productiv-
ity of these populations.

The wvhite-tailed deer is proba•bly as im-portnt a gane animal on
the project a&ea as are bob-white and cottontail rabbit. EBo-
ever, population levels are low for all three species. The hIa.-
itat characteristics of the area bordering Pa-rr Reservoir a=n
Frees Creek does not provide an abundznce of wooiy browse for deer,
or herbaceous cover for &uail and ra2bit. The bottcmlazas of twe
Broad River are composed a-oi-mriy of natre, dense stands of
cottonwood with some oak, maple, and sweetgum. The trees
img Frees Creek represent a narrow stand of matue osk, -_a=lpe,
hickory, and. sweet-um that serge with the pine plantations o=
grasslands on the slopes and uplands. The dense canopy restriots
the amount of light that penetrates to the forest floor an; z-
its the development of an understory. Only a limited num'er of
openings near ponds, grasslands, and along the =ight-of--ways for
roads, transmission lines, and the railrcad have a diverse unrer-
story of plants suitable for browse or cover. T.e majority of
bobwhite and rabbit utilize cover in or near these openings, tar-
ticularly near abandoned. far--m-and.

Although habitat quality for the entire Centr-al Piedmont C-'--
$anagenent Azrea is reportedly high, the present qualitY of the
project area is caapble of supporting only a low densit .-7 u-
lation of white-tailed deer due to lack of sufficient browse
end. cover.

2.

'C-

I
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FISH l-D VILDLME S'T 2.8 contirmed.

Co=ent: The" staterent that several species of ducks, other than w-•d
ducks, have been reported as "transients" in the project area in±:es
the relative uniuportance of these srecies. "We point. out,_however,that the majority of vaterfowl in the 3rza& River area and South Ca-o-
lina is co-posed of wintering species that are not perr_-anent residents.

Response: A total of 188 ducks of eieht species were recorded on the
project area durirg a November 1972, Wa"er:fcwl sur-rey. Su-rey,conducted in M.'_arch of 1972 and 1973 =revealei 195 ducks (6 species) and 231ducks (8 species), respectively, on tbe project area. On 5 5'nua•r 1972,
South Carolina State Game 3iologists conducted a nid-winter waterfo-.wl rr-vey on the Broad Piver from Lockh.art t:-e Par= D•1. The biologistscounted LO rallzrd, 6 black duck, and- 51 wood duck (WJalter Scbhrode oers3.oo=..). Wood ducks represent 51 percent of the total counted in ::ovenber,13 and 20 percent counted in "rch" i372 and 1973, respectively, A 521percent of the total counted by state g-=_e biologists in jazn-aryi 1572.

South Carolina is in the Atlantic R.-way a=d the 1972 winter survey,
conducted during the period Je-nuarIr 3-10, co"_-nid 238,000 dabblingducks and' 31,800- g•e divers in the censua region of the Coastal ?-a'r !__These fiuCres represent approxinateiy 32 ;*ercent of The total dabzlers an.4 percent of the total divers censuse- "n--- -ine to Flordia. Hig,.atory
vaterfow.l is an i-portant resource in South Carolin.4  

..

Although t-ransient waterfowl are found in the project area, the = zbe'are relatively insign-ificant connared to the waterfowl that reside inSouth Carolina during the winter.

Iddv, C.E. 1972. 1972 Winter Survey-Atlantlic Flyway. %iameo. 7 P.
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mept. of Interior - Pg. 4 (Existing Recreation Sect 2.9)

Comment: "This section should quantify the total consunmtve,
and non-cornsumtive fish and= wildlife oriented recre-
ational used of project lands; in particular, the pro-
posed reservoir sites and trans=ission lime cor-idors."

4
Response: Response for fish and wildlife are rra~e sepazately.

The "Consumptive" wildlife on the project area include such e--a2e birds as
bobwhite cuail, mour-ning dove, and t-rkey, and Sacc' -=-a=ls as squirrel, cotton-
tail rabbit, and white-tailed deer. T'he abundance of each species IS low and _
bunting is probably only by local residents, ho'w'ever, no hz•-est L-ifoma-tion
is available for the project area.

The project area is in the Central Piedmont Hunt U.nit where 2,135 deer were
ha-rvested before November 20, 1973 and 2,L42• der "_er killed d'.zng! the
entire 1972 hu-nting season. A record harvest ocz•-=_e, iln972 and will be even-
higher by the end of the 1973 hunting season.

Based on the habitat available and the observation of deer and. signs of deer,
the poptilations within the project area are Consid-oez low. The nuzer of
deer that were probably harvested -in the project ar=a is speculatted.to be
less than six.

Mhe Centmral Piedmont, with 552,156 acres, reported 92 gobblers "arvested during
the 1973 spring season compared to 72 gobblers h=:_--ested in 1972. -e--- few,
if any, were probably harvested izz the project ar. . The a-ea of c r__eeas Creek
and. the Broad River is believed to be good to eycellent t-ey r-ange within
the Central Piedmont according to a South Carolina Wildlife Resources Depart-
ment District Biologist. However, the seasonal albcn?=Žce of the wild turkeyin the Frees Creek area and/or the Centra! Pie;zInt E-•ut Unit -•s not been
estimated.. Turkey that presently occur• within the Frees Creek area are "soil.l-
over", from adjacent U.S. •Tation&! Forest Land -he-e re-intrcd.cticn of t-urey
took place during 1953-19'6. This "spi !over" is fairly recent and accconts
for occasional sightings of single t.rk::eys as well as s-all flocks in the pro-
ject area.

AIlthough there is potential non-consuzptive recreational use of wildlife on
project la-nds, it has not been realized. The =ajcr reason a-pe-as to be t.hp-t
this area iB not unicue within the Pied•ont. !Tew -- S- ies son line right-of-
ways should enhance habitat for both cons'unptive and zon-consu-ptive wildlife,
aMd, therefore, provide greater recze-tional use.

AD'-A,- :,.'-, Pagze 29
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Consa,_::tive recreatiornal uce of aq:atic reswarccs involves the catch-ing of fish, fr=o, tartles or invertebrates from Parr Rese-.roir, the B3oadRiver within the zone to be i-.Lndated, an.d Fe A- es C=eek. Presently there areno -u2antitative data available to estimate fisherman use of the area. Obser-vations by field cre',s have not revealed arKy hea-y usage of Parr Reservoir
either by boat or barŽ fisherren. Access is difficult at nost _laces on theban2-, and. the zzdy waters and better fishin_* in other lakes tends to limitthe use of 'he reservoir. At no tire were more than 10-20 fishermen seen inany day at the rese-rvoir during the prime fish ing seasons (spring, early si-eran. fall). D ,ing non--ri.e seasons, 0-10 fishermen utilized the reservoir.ConsuZptive use of :rees Creek aquatic life is not Imown tut -ould have to besQiz-ht since is suports only snall fish and the cree'k itself does not serveas a spawning area for larger fish. Presently little is i•-wn of the consumr-iive use of the zroad Piver in the zone - *"-" will be inundated. Mhe river asa whole, however, is not noted for good fishing. I

Ion-con.--ptive recreational use r....i%•z-±ic orgs_;_n--s waould invo1veoDsarvation of fish and invertebrates irnfo_-_y duXing picnlcs or otheroutings or at speoific ties "wnen unusual eents (srawning) or other activ-ities 0; ap__ýac or•-snle...s =ake them eopec...'y inte...resting to the public.:Based on observ-_tions during field sa--lin-, these udis are x ey low to non-existant in the site area. The tarbid n-t=.- e of tn e "wat-ers f or =.uch-, of the 'year,the relative lack of access to the ,ater, the lack of use of the area as apicnicking or cazping area, and the lack of interesting visible activities ofaquatic life. serve to rake this area iundesirable for non-cznsn-ttive uses.

•.I
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Department of Interior - pg. 5 (E-vironmental. I=-_act Sect. 3.0)

SComment: "Parthermore, there is no evidence to support the assumption that
sport fishery p oplations will be increased by construction of -
this project."

Response: Increases or decreases-in sport fish populations due to the
project will be the net result of the magnitude of potential
losses to the existing Parr Resea-oir -nd the section of Broad
Pive-- to be inundated, combined -iph potential gains from ion-
ticello Reservoir and the smaller Recreation Reservoir.

The follo-ning is based on a qualitative assessment of existiing
or likely production from the system before and after project
implementation. It assumes there vwill be no net dammage or bene-
fit to fish stocks downstream of R Reservoir. The present
productivity of Parr Peservoir is c-rnsidered 1 and is used as
a basis of co.-zaison for other c-niitiors. A quality factor is
use& to indicate the relative prcp zrtion of desirable sport fish
being produced ccmpared to the total fish productivity. xcplan-
atox- me-arks follow.

Without Proiect With Project

W,=09 Productive
Factor

Quality Sport Fish
Factor Proaucticn

Productive Q'aalit., Sport- Fish
Factor Factor = -t-znBod'i of 1-rater

3000
6500
300

Parr Reservoir 1
Monticello Reservoir -

Recreation Reservoir -

3/4 2250 1/2
- 1/2- .. 1-1/2

1/2
3/4

750
2433

4~50

3638TOTAL. "K 2250

Parr Reservoir - Current biological stwuies !5.-!cate that there are 9 species
that can be considered soort snecies aid. of t1--t- 75=c h
vould be sport species (see sta-ndimg croo. es is tes from sei-arna rot).
A 50% loss in productiviTy of Parr Reservoir is conservatively estia--ted to
be dcue to Dlant oterat-ons, =rzmarily. the .xt_.me v-ater level fluaac-s
These fluc~aations 2=e also e:xected to dlsfn-;Dr nest ouii-. centr-_cnis
-hich constita;e the g--eatest proportions of sport fish. T herefore, the
quality factor is reduced, to 1/2 with the 6roject.

Yonticello Reservoir - Productivi-ty is eresez-ei to be low because of en-
'tain-ent, heat effewts, •-d water level fluziutions Less effect on
spaving cen-raxchids is epected thzn fo= -<e-- o~ified Parr ?.esea-o-r
resultin~g in a- qualit- factor the same as f.- the ur~moified Parr Rese--oir.

R.ecreation Lale - Be se c. f near-constant -a-r level
clarity, pr:cucti -i, -_ is as zn-ed to be a ' ,,--,- h , - tlhýn

seroir__. .l-lso, this _ake will be zanag-: zr sport
resultir• in a cuslity factor cf 1.

and "c12h geatEr-
the existicg Pa_--e_
spbcies exclusively,

ALE.DA iI, Page 3.1
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m-. net result is that.there will be 3623 "dts zf sport fish ;r'&:ztion

"i-ith project" and only 2250 units "without p:o ject."

M•--• ! Page 32,
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.Dept. of Interio; - pg. 5 (Fish and Wildlife Sect 3.2)

3.2 FISH AND W ILDLIFE

Coment: "The in'ndation of 2,550 acree of bottozlae-nd§ resulting
from the en.•arge-ent of Parr Reservoir and. about 3,000 acres
of bottomlalnds and mixed pine-harlwoodcs by const-r.action of
Monticello Reservoir will resul-t in si-nificant losses of wild-
life habitat and a severe reduction in the cari-ing capacity
of area lands for most native wildlife species."

Response: A loss of wildlife habitat -will occur. The relative ab'udance
of game animals, however, is low on the project area. A co-mon ass,-,- -
tion is that the density of aninal populations is representative of the
*caxrrying capacity of the land. If the :ss-Tption is correct, the low
population levels of most native wildlife is an indication of a low
carrying capacity of the project lawls..

The removal of selected forest trees (Pine and hardwood)
through current luzobe=Lng activities will anoote a increase in the un-
derstory plant diversity and density-. -_s increase in wooiy and her-
baceous vegetation is anticipated to result In an increase in carryling
capacity of the project !ands and sa-r•niing area. Conseouently,
popu'lation levels of =rany native wilEdlife species are antici_-atece to
gradually increase throu.-hout the regioon. Since the carrying ca"aci.y
bf the project area is already low and an increase in the carrying cacpa-
city of the surrotunding area is anticipated, it is expectea that the
existing carzjing capacity of the entire area "ill not be significantly
reduced.

SCE&G has prepared agreements -with the South Carolina Wild-
life Resources Depaxtn-ent to develop a -aniaer-ent program for seeding
transmission line r.gints-of-way, cons-,tr_-ction areas no 1 rzer in use,
temporary1 roads, lay-do-wn, tenporary- par~zrg, dam faces and spoil areas
for the benefit of native wildlife.

U
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of 'ecfa.v¢t',, L. 'I cr:,, LAXcn::c= ,-l2 as pr'u:cnt">: c-:: zt -

t.he ;"-=tc .r. , J-! zitc."

"h b Ct. P .. c ta*l oe~ss ,_(,,'.:rti . ._u-'-:y ., nt.-",er• "'.rzwr.:") :n-2 escre.- cover :-•r ,i

tien o. aty.,t 6,07;D ac~Cu ": .:.-z a-;etzti-c

C ". e Cre-- -C al r-i- & e .-r'._ fc- L '. - - -
._ r~-- .,;-, _ 4' a -cr. .n c- fore't t"yp-ec, rr"Ti) v-'- nd2 •...

-r t i in bottzzlar- -.

(2) Sout:h Caroli; Zni surort an c-, -i.
one decr .- 13 acrrcz v-,.ilc! - - . - oinc-hard:c& L in 1:

i) O a-re• aC=d 75 ae.:
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c) Presently no data exists to document what are flows that are "too
high", the resulting in passage of striped bass eggs into the do-wn
stream reservoir from the Congaree River, or "too low", thus resulting
in eggs dropping into river sediments. Until state or federal fisheries
agencies establish what these flows are, there is little basis for
flow modification agreements. Because of the concern of S.C.E.&G.
with respect to the striped bass, the Company is committed to taking
whatever measures, in cooperation with the South Carolina Wildlife
and Marine Resources Department, are feasible, including alteration
of flows beyond those agreed to, to assure that the striped bass
spawning is not indangered.
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S.OUTH CAROLINA ELECTRIC & GAS COM PANY
POST OrrCC box 764

COLUMDBIA. SOUTH CAROLINA Z9202 O-V. C. subv-ER• 
T.

t°O":C "January[21, 1974

• .1 .- .,--

-- "l -. =-r ' .•

Mr. Kenneth P. :,.u.mb, Secretary --- '-.._N

F E D E R A A L P 0 % ./E R C OMt/ ,t $ 5 1 . • ,

1425 K Street, N.W. W.r
\,=•'/,n~ton, D. C. 20425 

1
$

Re: SCE&G's Response to Comments by U. S.
Forest Service :n Amended A olication For
New License c.-d Environmental Report f',r

Proajct No. 183- ('Addenl' Ill to SCE&G's
October 13, 1973 Comments on FPC Cr-of
Environmentcl !mooct S'taemetntn)-

Dear Mr. Plumb:

SCE&G has previos-,•" y c.m•rmened on the FPC Draf't to! I.• oct
Statement for Parr Hyroelecrc.-. Project (FPC Pro-::t No. 1894) in letters
dated October 13, 1973; D-•e-b•. 11, 1973 (A.d1eniz I); c,-ad January 9; 1974
(Addenda II). - '

in this letter we are .responding to the Dez:ernir 20, 1973 comments of the
U. S* Foresr Service, received -.pproximately one year late, an SCE&G's
Amended Appllicctlion for New License and Environmental Report for Project
No. 1894. We feel that the comments of the Forej-t Service si-.6uld hove been
made earlier in order to be oF help to the FPC in preparin•9 its Draft Environmentcl.
Impact Statement, but we ore nevertheless responding to them in hope of assisting
ithe FPC's preparation of the final Environmental I mpact Statement for Project,

No. 1894. 1
Very truly yours,

V. C. Sumner
Senior "-iae-President

.Kahmn V Co S
-7- x,., ,-.;•--R

I I
. . . .. . . . . *.. \, & C- -"•' ""t "
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RESPONSE TO USDA - FOREST SERVICE'S DECEMlRBEER 20, 1973,
REPLY TO FPC LETTER OF SEPTEMBER 15,. 1972, ECUE:STING
COMMENTS ON SCE&G'S AMENDED AlrJ°0Tj1- I F 1NEW E W
LICENSE AND ENVIRONMENTAL REPORT FOR FPC PROJECT No. 1894.

I. Comment

General

'The written portions ore too broad consisting of phrases such as the

licensee will cooperate, will survey, will rr=ke plans, will study,

-etc. It is recommended that license provisions require a sub-

mission of firm and detailed plans to comply with the Commission's

Regulations under the Federal Power Act, Sec'tion 4.41, Required

Exhibits. ,These license provisions should also establish firm dates i
for the submission of the detailed plons and surveys. .

.Response

At the time SCE&G's Application for New License and Environ-

mental Report For Project No. 1894 were prepared, preliminary

surveys of land, wildlife, etc., had just begun and commitments

made in the texts of the Application and Environmental Report

were necessarily broad, SCE&G is in the process of completing

necessary surveys and studies and fully intends to comply with

FPC Regulations as to requirements for detailed Exhibits and

plans. We have developed agreements with the USDA Soil

Conservation Service, the USDA Forest Service, and the S. C.

Department of Wildlife.and Marine Reources wnich substantiate

our intention to cooperate w'th these and other agencies.

ADDENDA I11 Pcge I
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II. Com'ent n

Exhibits R & S

1. A detailed developments plan by stoaes fo- 4re 300 acre sub-

Impoundment should be provided.

2. The size of the parking lot for the sub-imPoundment is too small.

A minimum of a 40-car 1'ot should be ccnsidere-.

4. Recommend that the entire area within +te triangle bounded by [I
State Route 215, reloca. ed Route 99, end Co.;nty Road 347 be con-

sidered for dedication to public recreation.

Response

The extent of SCE&G's present plans for recrecaion at the Parr

Project can be seen in Exhibit R of the Arrended Application for

New License for Project No. 1894, fiea, July 26, 1972. SCE&G

consulted with the FPr; the S.C. Deportmrent of Wildlife and Marine

Resources; the S.C. Department of Pcrks, Recrea•tion, and Tourism;

the S.C. Pollution Control Authority; the S.C. Department of

Health; the U.S. Bureau of Outdoor Recreotion; the UMS. Forest

Service; and other agencies during the preporction of Exhibit R, and

we feel that the present plans ore adequate for initial development of
recreational resources at the Project. SCE&G intends to provide

recreational facilities to meet the d-mrr.nr. in rhe project cren in

accordance with FPC recommendations F iowirg odd-year reviews

of the recreational Fccii.ties. Viewpolnrs .; oerorgcnizctions

such as the Fairfield County Recreation Cz.:,n will also be

cons Jred in plcnning any fulure rea *:%a" i f=""l ' e3 t-I r
Proje:,t.
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Ill. Comment

Exhibits R & S

3. Recommend the construction of an addillor~ol sub-impoundment to

be located with the National Forest boundary to serve as partial

mat;gitaon for the loss Df habitat through 7nundotlon and disruption

of the Brood River V'Wat-rfowl Management Plan.

Response

SCE&G has held numerous meetings with. the U. S. Forest Service,

resulting in the signing of the attached agree..aen's of October 11,1973,

and Decemrber 17 and 18, 1973. The October 11 Agreement provides

for SCE&G to pay for replanning of the Brood River Waterfowl

Monagemnent Plan, to exchange Forest Service lcrids.to be flooded

with other lands, and to provide a minimum of 90 acres of sub-

impoundments in the form of Greentree Reservoirs. In doing these

things, SCE&G has mode a commitment to help preserve and better

the area wi1?life habitat.

-"

-N' : 3
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SOUTH CAROLINA ELECTRIC a )A.S C.•-OM-ANY
PO"a orrCC BO& '?64

CDtOLMBIA.,•UTH CAPOLINA .

February 1, 1974

-J'. 7li"-I f •

V. C 5 MM.m
St".1. I'cc -. Wt-y

ILLJ, 1 01 ~ 74
I.

Mr. Kenneth F. Plumb, Secretary
FEDERAL POWER COMMISSION
1425 K Street, N. W.
Woshington, D. C. 20426

Re: SCE&G's Response to C-"mments by Others on FPC
Draft Environmento! Imprct Staternent-FPC Project
No. 1894 - South Carol na Electric & Gas Company
(Addenda IV to SCE&G's October 18, 1973
Comments on FPC Draft Environmental Impact
Statement)

Dear Mr. Plumb:

South Carolina Electric & Gas Company has previous!y commented on the FPC"
Draft Environmental Impact Statement of September, 1973 for Parr Hydroelecoric
Project (FPC Project No. 1894) in letters dated October 13, 1973; December 11, 1973
(Addenda 1); January 9, 1974 (Addenda 11); and January 21, 1974 (Addenda 111).

In this letter we are considering the USDA Forest Service comments on the FPC
Draft Environmental Impact Statement for Project No. 18,-4, received by the FPC
Secretary's office on January 10, 1974. Our response to ten of the Forest Service
comments is attached, and our response to the remz-ning cox-.ents will follow
shortly.

Very truly yours,

0y

K L NA: 4CS:i,

Attocnment

V. C. Summer
Senior Vice-Pres-dent

OFFIC,,,, F, C .

Ei

I
I

je

i
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RESPONSE TO USDA FOREST SERVICE COMMENTS ON.
FPC DRAFT ENVIRONMENTAL IMPACT STATEMENT F.OR:! 3 . •ii i4
FPC PROJECT No. 1894 - PART I ..

I. Description of the Proposed Action

Comment: Page 1-7, Figure 1-1

Project boundary line is not defined for most of the project area.

Response: The project boundary line will be appropriately illustrated on all

required'FPC License Application Exhibits upon completion of

field surveys. The project boundary line will be located

consistant with regulations of the FPC and will include only that

land necessary for maintenance and safe operation of the project

and any other land deemed necessary by the FPC.

Comment: Page 1-37, Lost Paragraph

South Carolina Electric and. Gas Company's (licensee) Exhibit R

makes no mention of a swimming area in the Monticello sub-.

impoundment. Monticello Reservoir will 'nave Class B water and

will be unsuitable for swimming under existing State water quality

criteria.

Page 1-38, First Paragraph

Th~s Draft Environmental Statement states that "no bank fishing,

primitive camping on islands or wa,.r ccntaci sports would be

allowed on the main body of Monticello reservoir, due to restric-

ions by the South Crolina Pollution Control Authority. " However,

-f \ -'!• j j fr equent reference is .cr de to the recre tifon ol value of fishing,

I

I
I
I
I
I

I
I

I

I
I

I

ADDENDA IV
Fa;e I
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and particularly of primitive comp.ng on is!ands.

Response: The potential swimming area is mentioned 'n pages 1, 2, and 3

of Exhibit R-4, Land Clearing Plan, in the Amended Application

for New License for Project No. 1894. Swimming and other

water contact sports, bank fishing, and primitive camping on

islands are oll activities which depend upon 61 - .vater quc'::ty

of Monticello Reservoir. Whether or not these activities ore

allowed will depend upon the quality of the water, as determined

by the S. C. Depart-ment of Health and Env.ronmenfal Control,

after the reservoir is filled. In making plans for future recreational

use, SCE&G has considered the poss•.;ility that these water-reicted

activities might be allowed.

II. Description of ;Bisting Environment

Comment: Page 2-27, Second Paragraph

The statement thct no known rare or end: cered species occur within

the project area is inoccurate. The presence of Southern Bald Eagles

in the project area has been confirmed.

Response: One Southern Bald Eagle was spotted in the project area durin• a

migration season, but there has been no evidence discovered of

Scurýhern BcSd Ec;ie nests in the Prc'ec" cres.

I I1. Environm-enýal ImPoct of the Proposed Action

Commen.: ?-ge 3-5, Firs P,-raph

T'-,-e icenree wi,'7ý ihe casistonce e c c;-. .Sur'---" is

realcuicr~n~; -area to be ,n'n:. V reopn P-, ervoir..

• ' ' r ... .. Y I'.. 0c•' .. ."
~~i"
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The new National Forest area to be inundated will be approxi rrtely

300 acres.

Response: This area of National Forest lands to be inundated will be determined

in a manner acceptable to the U. S. Forest Service and fn accordance

with procedures described in the Memorandum of Agreement between

SCE&G and the Forest Service, dated October 11, 1973.

Comment: Page 3-5 Second Paragraph

The Southern Bald Eagle does occurwithin the project area.

Response:• See above response to comment on "Page 2-27, Second Paragrcph".

1 V. Fish and Wildlife

Comment: Page 3-34, Second Paragraph

What sort of provisions have been made to dispose of recreation-

generated wastes, particularly those wastes associa'ted with primitive

camping on islands?

Response: As indicated on pages R-7 and R-8 of Exhibit R of the Amended

Application for Newv License for Project No. 1894, anchored trash

disposal containers and pit-type sanitary facilities will be provided

at all pubTic recreation areas. SCCE&G also states responsibility for

maintaining the recreation areas in a manner consistont with all

applicable State Pollution Control and Health Department reiuirements.

V. Staff Position on Matters Having Significant Environmental Impact

Comment: Section 9.1

Land Use

Page 9-1

ADDENDA IV
Poý.e 3
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1. The Forest Service agrees w'ith the proposed project boundaries

for Monticello Reservoir, except to suggest that the entire area

within the triangle bounded by State Route 215, relocated Route 99

and County Road 347 should be dedicated ro public recreation.

2. The Forest Service is of the opinion that boundaries for Parr

Reservoir should not be fixed until recalculation of the inundated

area is accomplished. The eastern boundary of Parr Reservoir should

be the Southern Railway track, except for places -.where inundation I

would go beyond the track. Raising Parr Reservoir will make lands

between the railway and the reservoir commercially non-viable

because of inundation pbtterns, ownership pa1tterns, and access. i

The Forest Service has recently negotiated a Memorandum of I
Agreement with licensee, in which land exchange isa. major item.

Adjustment of the Parr Project boundary to accomplish this exchange

will be in the public interest and will be of benefit to both the project

and the Sumter National Forest.

Response: The project boundary line will be located consistcnt with regulations

of the FPC and will include only that land necessary for maintenance

and safe operation of the project and any oaher Tend dee-med necessary

by the FPC. All National Forest lands :o be ,nun14:-7ed ,vill be

detrrin-cd, and necessary land exchcnae ,:t- t:e :orest Service

corna!ýcd in accordance with the Mers zr~• A.'-7reement between

SCE&G and the Forest Service s',in-d Oc':b1- 11, i?73.
I4

A *' - l\

-. 0
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Comment: Page 9-4, Last Sentence

Change "...inundate 236 acres of National Forest land" to

"300 acres.

Response: See above response to comment on "Page 3-5, First Parograph"

Comment: Page 9-5

The entire existing Parr Reservoir is a part of the Broad River

Waterfowl Management Area. A mranogement plan for that area was

made in 1965 by the South Carolina Wildlife and Marine Resource

Department, the U. S. Bureau of ,port Fisheries and Wildlife and

the U. S. Forest Service.

Under that plan, a Greentree ReservoIr was being developed when

the Parr Project was made public. Development was suspended

until after the Parr Project was in operation. The Memorandum of

Agreement between the Forest Service and the licensee provides fo

replanning the Broad River Waterfowl Management Unit.

Page 9-7

The first 13 lines are repeated from the preceding page.

Response: SCE&G concurs with these comments.

ADDENDA IV

Page 5
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Or A-G',...-. .:rrE T

The Forest Service, U.S. Departcent of Agriculture

And

The South Carolina Electric and Gas Co-pa-ay a
Concerning Parr Hydroelectric Project, F. P. C. No. 1894

.TMe Agreeamcnt, made end entered into this /' ' day of -

1973, Iby the South Carolina Electric and Gas Company, hereafter referred to
as the Coopq-.-ator, and the Forest Service, USDA, hereafter referred to
as Forn-st Ser'.,ice, under the authority of the Department of Agriculture f
Organic Act of 1862 (7 U.S.C. 2201), and the Act of June 30, 1914 (16 U.S.C
498), -J-.L--z-F-lenu 4c•!-Fr,-:z - eT'•'i-E -i -

Vi!Efl-I.:. it is the @esire of Scuth Carolina Electric and Cas Company and
the Forest Service to work in har--cny for the corm.on purpose of dcveloping,

S
maintaining, and managing all of the available resources of the Parr

Uyi!roei.ectric Project, F.P.C. l:o. 1694, in the best interests of the

people of South Carolina and the U:nited States.

Therefore, under this Agreement:

I. IzIE COOPERJOR AGREES

A. To enter iii.o one or.lore cooperzative agrecr:ents w:ith the Forest
Service on the follo..ng itcms: 

7

I:I

. .. •-.....
I I
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1. The Cooperator will agrce to makc mcn and equipnent available

to supprcss any non-operation fire which threatens National Forest land on

a reinbursable basis. All decisions as to the fire's status will be'vade

by the Forest Service or the South Carolina State Cotrzission of Forestry

Fire Boss.

2. The Cooperator will agree to reirburse the Forest Service

for all costs of suppressing fires *on or endangering National Forest land

and pay tangible damages resulting from fires on National Forest land when

caused b.y the cocperator's operations.

3. The Cooperator will submit and follow a burning plan

approved by the Forest Service and the State Comission of Forestry.

The -Plan will contain an agreenent that the Cooperator will abide by all

law., pertir.en'" to burning. The Cooperator will request permission to burnr

fron the Forest Service, Enoree r.,angar District, Ne;wberry, South Carolina,

end the South Carolina State Cor.-,ission of Forestry and will have a man

contrc-lling their fires at all times.

4. The Cooperator will agree to conduct eadastral surveyingC "

opcrations. 1'ork niry be done in either of t,-o rays:

-a. Work may be done by the Forest Service on a coo'perati-e

deposit basis. Th2 Cooperator will make an initial advance deposit of t
$5,5.00.00 and other aiditional dcposits as needed. The unused portion of

these deposits along with itevized stateents for all charges to the

dcT'sits wl rettrned to the cooparator l o:.ng completilon of

land exc.ha:-ge.

b. I'ork may be ýc:ne by tli2 Cooi.erator. If this is the

Stý.e "ork rust Le done to }'orcst SerJ c" stand ards. The Forest Scr:.'Ice

. ...... ....... . . .... !c - 7 - v - sc . -ss
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be rcsurveyed to standard. The Cooperator will pay for inpc.ction by the

.t
Forest Service. An initial advanced dpczoit of $500.00 will be required

and other initLal deposits as needed. Tha ....uc4 portion of these deposits,

along with itemized statements for all c!;arges to the deposits -. ill be xeturn-o_-

to the cooperator following coplaetion of land e:.change.

5. The Cooperator agrees to pay for replanning the Broad River.

Waterfowl Ianageuient Plan on a cooperative deposit basis with the Forest

Service. The Coopprator will make an initial advance deposit of $4,000.00 I
and additional deposits as needed.

6. Within one year of the co::pletie n and coz--aerc-al operation cf

the initial' phase of the project, and .lo-win-,- the completicn of the revised

Broad River Waterfowl Managenent Plan, the Cooperator vill construct a mininur n=

of 90 acres of Greentree Reservoirs in one or =ore irmpoundmcnts at a site

or sites to be detcrr& ned by a cooperative effort of S.C. -Vildlife and Mari-ea

Resources Department, the Forest Servicaý, and the Cooperator.

7. The Cooperator agrees to develcp an erosion control plan

for all National Forest lands disturbed euring construction :ith the contract: p
assistance of the U.S. Soil Conservat-en Service. Final approval of this

erosion control plan'rests with the Forest Service.

B. To enter into a land exchange w:ith the Forest Service. The Cooper:..-"

intends to clear all timher on lands to Le inundated in accordance with the

land clearing plan filed with the FPC, in vlhich the Cooperator has stated

that, to the extend possible, all roirl:ctab.le tither will be re:voved by

the land owner or SCE&G from areas to be i"ndeted. On Pa-e 2.2.5-41

of the project environr.cntal report, the Ccoperator also states that
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the options it has with the prccnt o-wincrr riset-vc to the o-aers the right

to remove the present timber within a stated period of tive.

C. To turn over to the Forest Servica any private lands. purchnsed for'

const-:ction of Grec-ntree Reservoirs and buffer zones when within the 1"aticnl

Forest boundary, and to the South Carolina Wildlife and 1arine rtezources-

-Departm-znt if outside the boundary.

D. To amend FPC License No. 1S94 to inlude this M•orandum of

Agreerent. I
.E. To obtain individual Special 11!;e Permits for each te.nporary road,

access road, right-of-w:ay, or f.le_ use of Nationa1 forest land. i

II. The Forest Service Agrees

A. To enter into. one or more cooperative ag-ce.-,ents ui.:th the

cooperation on the following items:

1. To enter into fire suppression activit-ics stated in items

I A 1, 2 and 3.

2. To pcrfor-m on a cooperative wo:h basis, all cadzhstrazl

I
surveying land line location corner establis!Lrýent, •itnass corner -ournut-•.-

tions, or to inspect Cooperator's Vork and to resurvey all unacccptable work

on cooperative deposit basis. I
3. To replan, as required, on a cooperative ,ork basis with the

S.C. Wildl-ife and Mzrine Resources Departrerit and the Cc~opcrator, the Broad L
Rivr W.,aterfowl Manap,cment Plan.

4. To devolop a. annunal irn.tcnae--e - ' " for Greentrcc , "eser ",irL

In ..-- ,.atio.' with the S.C. Wildlife ana 1!arine 1a'1curces eDarrO"tC.t

'5. To pcrfco'- annual .i nance of norc:a esr,.' is in

accor-:izae "f:ith ltez 11 A 4.of thli 2.'ran:-.of agr..¢:;:.nt.
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6. To collect necessary data, dci iEn Greentrea Rezer;oirs, and -

conduct water level surveys on a cooperati-a deposit basis in accord'ince

Vith item I A 6 of this lMemortndum of Agreczrnt.

7. To coopernte in the deve o t:.•:c: f an erosion control plan In

accordance with itcm I A 7 of this Xcmo-ande. of /Agre.Zccnt.

B. To enter into e7'c1,'anFe offer vith `:.c Cocpcrtor.

C. To accept any private lands acqcufre- "y the Cooperator under

item I C of the !:e:,orandun of /rcemant.

111. 'IT IS JOIN-fLY -'XREZD

A. That both parties will name liainr. officers designatctd by the

Forest Service a-d South Carolina Electric L. Cas Co-?any.

B. That the Cooperator and the For:•t: Service agrce to enter into I
a land ex.change, subject to lays and reu 1 tirs concerning both parties.

The specific details of the e:zh)ange will 'clb :at forth in a separate

ex:change agreement. Creentrec acrenc an, s.:t%.s ::ill not enter into the

exchange offer. The selcted tracts (dress to be inundatcd) are ,encrally th:

2ans lying betai:en the Southern Pailrcad and the left (east) bnn of the I
Broad River. Acreages listed are cstirztcl'.

i. U. S. Tract 97 -55 acres.

2. U. S. Tract 458 - 3&5 adoes.

3. U. S. Tract 47Fb - 14 acres.

4. 'U. S. Tract 472c 21 acres

5. U. S. Tract 14S - 15 acres.

6. U. S. Tract 70 - 5 acres.

lo

I.
e
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A.::cp •able offered tracts, generally on the right (Cest) bank of the Broad

River, are those that fit into the National) Forest Land Adjustment- rPan.

Priority tracts are:

1. Trudy Ilenderson Tract (Clymph island): tic-'bcrry County,

De •o. 87, Page 44.

2. F.enderson Estate Tracts, Newberry County, Dcedk Book 47,
9.

3. Ken.edy Tracts,.hNewberry County, Deed Book, 35; Page 148,

T!d B.:ok 90, Page 3, Deed Book 90, Page 4.

4. Bursingc-r Tract, I~ewberry County, Deed Book 49, Page 235.

5. Bursinger Tract, Iewbarry County, Deed Book 42, Page 410.

C. Greentree Reservoir shall be defined'as:

A reservoir w:hich controls fall and winter ,-ater levels on oak

f -f.: the purpose of attracting ducks for shooting or overtintering.

G:.raly, thene cannot be nanaged as brood rear-ing habitat since flooding

an- draining requircr-.ents are opposed. However, wood ducks are yearlong

rcsf:on:s in So-uth Carolina and careful selection of possible greentree

sites should take into account the need for permanent yearlong water. The

Grea:ntree rleservoir will be at least-30 acres and have at least three of the

six follo6jing species present and in or near mant-bearing conditions:- Vater

o£w, -illo.- oah, swarp white oak, black gum, cherry bark oak, and American

- 'r'ater depth of the Greentree Reservoir'rzest be at .east 3 inches

an'_ r.o =ore than three feet, except in atistirg channels.

D. 1Vo l'e-ber of, or Delegate to, Coheiress or Rcsj.ccnt Co-nmissioner

- a admitted to any share or part of thIs Agrccent, or to any benefit

t:.•. .- yari th:erefron; but thin2 provisic-lon ,. not be contrued

c.:... to this .7,rC-:it if r-.3(e w:ith a c ~r orztlcn for its general 6ene,::.
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E. The United States shall not: be !iaI*l for any da:.xiLe c!naident

to the performance of work urder t.h• agree::lr to any depositors or

landor-ners who are partics to the Agreecnct, and all such depositors or

landewners hereby expressly waive any and al! ci Ins against the United.

Statcs of 1-erica for coi-penatlon for any icss, da~r-ge, per,:onal injury,

or death occurring in consequence of t0e perfoanze of this Agreerment.

F. Nothing herein shall be construed zs obligating the Forest Service

to e:..pcnd,.or as involving the United States r. an>y contract. or ct.':er £

obligations for further pa)-nent of money in e-xcess of appropriations

auth-orized by law. j
mi

G. That this Memorandum of Agreeme.-.t Zhall become effectiie whcn

sig•ned by both parties and shall continue in effect until supplenented I
or'terminated at any time by m.utual consent of bot'i pafties.

H. No contribution to the cooperative fund herein provided for shall

entitle the cooperator to any share or interest in the said 2improveL-.ents or

- land other that the right to use the sam-e uder- tl.- regulations of the

Forest Service. All improvements shall be and rcmain. the property of the

United States.

T14 WITNESS IMHEFEOF, the parties heretco hzve executed this V'morand-=

of Agreement as of the date wriftten. previously.

SOCU]T CAROLINA ELECTRIC ALD GAS CO0?A7.Y

- , .0Y..

~~~~~~~. . . ..... -- . :"... . -. ."..;
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... :.> , COOEATIVE AGRED2;....T
!i E Z - " !

• BETW1,7E

"I 'THE SOUTH CARO.iRt ELECTRIC AND GAS CO1TANY

A-D

TIM r .. RIN A.TD SU.ŽITER IATIONAL FORESTS, U. S. D. A.

THIS COOPERAT7V;'- AC•T.•_LNT, n-de and entered into by and betw.een the

South Carolina EIlctric and Gas Company, hereinafter referred"to as the

Company and the Torest Service, U.S. Departnenrt of Agriculture, hereinafter

referred to as the Forest Service, under' the provisions of the Act ofi

June 30, 1914 (16 USC 493).

1TITNESSETW:

W..HFREkAS, the Conpany is planning to conduct cadastral surveying onhlationai

rorest ±anc:; or the Enorce-District of the. Su._ter aortst

necessary for ceveloping the Parr Shoal Rydroelectric Project, F.P.0. 1&94

and

t.H1ERFAS, the Company desires to conduct such survcying in accordance with

Forest Service standards and is willing to pay for the inspection

r,'AEREAS, the Forest Service is willing to provide the Company with

.Forest Service cadastral surveying standards Pnd a qualified ezployee

for inspection

1r01.w T•LR.FO!', the pz,rtics hereto agrees as follows:

A. The Cocrnan', shall:

1. Xake advance paz),nmants, as rey:e.sted uy thd Pores:- Service in $500.00

amounts to bC deposited in the l'orczst Service cooparative W"rk fund.
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2. Advise the Forest Service ahead of -ine when they plan to ,ork on

National Tores land. P
3. Perform cadastral surveying on National Forest lands according

to Forest Service standards which are attached and nade a par: of this

agreement. .

4. teplace with witness cornets all corn.ers adjacent to project area

boundary and which will be or may be inundated.

5. Provide the Forest Service with copies of field notes conca-ning

these witness corners.

6. Provide the Forest Service with plats sho~ing the location of the

project area boundary on National Forest lands with tie-ins to property j
!

corners.

-7. Provide the Forest Service with stand-rd acceptable plats and survey I

descriptions of offerred and selected lands invclved in the proposed exchanze.

S. Survey, post and establish exterior land lines of offerred and sElected

tracts (if they are portions of .ational Forest tracts). I
B. The Forest Servie shall:

1. Provide the Company with a copy of Forest Service cadastral surveying

standards.

2. Provide the Company with steel pipe a;d alrilnum caps for w.ithess. corners.

3. Provide the Company with posters =nd red paint for vitness trees.

4. Provide the Cernpany with survey rnczs, plats and other infcr=ataon vhen

available concerning National Forest lands.

5. Provide inspection service to the Ccmpany az-. infur- the Ccnpany whether

work is sati-sfactory.

U,-
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6. Refund any unexpended balances 6f funds so deposited by the Co:-pZny

over and above the cost of inspection.

C. It is l'utuallv Agrecd'and Understood 'By'nnd ."?ct-:ccn the Said Parties ITha: ':It

1. -o za::ber of, or Delegate to,. Congress or Resident Cornissiof:er, shzll bc

an•ttea to any share or part of this agream-ent,, or to any benefit th!at ry 1!
arise therefrom; but this provision shall not be construed to extend to this

agreement if made with a corporation for its general benefit.: I

2. othi,.. herein shall be construed as obligating the Forest Service to j
e).ped cr as involving the United States in any centract or other obligatican

for the future payr..ent of money in excess of appropr-iations authorized by laW.

3. Representatives for''each party hereto will be designated in airini~g to

coordir.=te the administration of this agreement.

4. This agreement shall become effective upon signing of both parties and

receipt of cooperative deposit and shall continua in effect until suD1C:aented

or terminated at anytime by mutual donsent of both parties.

5. This agreement is supplemental to the •:o.-'."OF ACPR2•_T betwecn tl-e

South Carolina Electric and Gas Comxpany and Forest- Service dated October 11, 1e7M
and as such is subject to all provisions of thatagreement.

IN WHITESS.WREREOF, the p'arties hereto'have executed this agrecment a2 of

the last date writter. below:

South Cnroin---,.atric & Gas C-Y.any

Fore: t Supe-n-ir-tr, Frzncis Y-nrion L Sue
ANILF
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SPEC!TICATIO:;S FOR CO"NT',RACT CADASTR.AL SURVEYN! X

DIVISION 100 - GENERAL SPECIFICATIONS

"110 - Scone of Contract

a. Notifying adjoining landow.ners that survey will be conducted.

b. Researchin& of such r'ecords and field investigation as is necessary.

c* Identification, resto.ration, Monumantatton of land and/or'property
corners involved. OF

8. Accurate running of all random survey lines to' connect, prove,-r
establish property corners.

e..Re-running or offsetting of random 1ines to locate the'true property
lines betw'een the U. S. Forest Service and prfvate lands.

if,_Placing interv!sible hubs on the true line.

g. Blazing the proparty lines between Forest Service and private lands.

h. Fainting ana posting the property lines between Forest Service an,
private lands. 5

i. Preparation of survey notebooks. .LA "'
.j.Preparaticn of survey plat or plats at a scale f" ' -pi with the

original to the Forest Service.

U. Preparation of Fori 7100-52, Corner Record, for each property. corner.

1, Ccmpletion of corner registration certificates and/or plats.

m. Recording of certificates and/or plats in' the -county reccards, "after
approval of the Contracting Officer's Representative.

120 - Description and Location (See attached map)

-"U. --,!



J30 - C'ov'rn-ent Furnfishcd Itcm.• (As' applIcable)

D G-108a. Blank field notebooks. G-.

b. Corner or witness monuments, either iron pipcs with brass or aluminumLcaps or precast concrete monuments with brass or atuinuo tablets.

c. Blank corner registration certificates and cornnur cards.

d. Boundary signs #54-2 and 54-3 in states governed by" B.I surveys, andcorner location posters.

e. Treated wood posts and/or metal posts.•

f. Red paint, brushes and nails.

g 1. All records, tract plats, maps, descriptic.ns, zbstracts of title or Ipreviutts surveys pertin'ent to the area involved that are in the possession of,the Forest Service. These will be kept on file in :he Foresc Supczvisor'sOffice or District Ranger's Office.

140 - Contractor Furnished Iterr-s (As applicable)

a. All labor, equipment, instruiments,, and tools rneccssary to acco...plishthe..oh

b. Field maps and plats.

c. R ecords or expenses incidental thereto requi-ed to 0ucc.ssfuly co t pleathis work.

150- Dtfinitions

151 - Prooerty line - the true line, usually strai.S1h t, between t'.oestablished property corners, or-bct,:ecn meander poin:s on an irregular boundary(such as creeks, ridges, roads, irregular fences) between property corners.Property lines which follow the curve(s) of the center line or right-of-'wayline of czgineered roads may be surveyed and/or described by complete curve
data, chord traverse, or offsets with ad'equate ties to the property corners.

152 - Tia line - any line run between a corner not- a part of the -instanttract . o a corner, meandcr point or collateral. car. of the instant tractfor .pz"- c of provin& and/or locating specific de'-eis of the instant tract.

!53 - Trial line - any straight .(tangent) lirc r:n from a corner of theinstt--- -.- tcc towar/ an," tuceei:-n corneor of z .. - i2 7:-'_:t tract o an assuwed,et r approx.a bearing for the p'.rpo_;e af c=-.'_ti.n; - the true bear'n-and - :.ncc, and (r.g angle) ofsets fro n rte Lr`a. line to the tr-e linc.

iY. - Ranidon lir.. - a series of courses, b',-.n.;a"anidentified painr',usual : ;•r..':en cor7-,c-, in the ral directin z:, a-. to a succc.din;cor,:: . random IJ:_--.c : be O tscc iK ..... o.to, _.,z .•,c~ion U ' r r •h r y 7..



of proprty cc.nQrs, or other record d6-a, of Thc lastn ---ct, or •crrn c-.(.

or other r.cc,'d dz.:a on .djaccnt or nearby tracts.

S IVITO 200 - T.C.:..... SPECIFICATIONS G-109

210 - Pro'ortv Corners

211 - Rc.4or.n:icn of existent, lost or" oblitcrated corners:

(a) BL:' States - The principlcs and practices as" set forth in the

Burcau of Lar. :.n'.anage-nt Publication 'RPestoration of Lost or Obliterated

Corners a- .. ;bdivirion of Sacti.-. sh&- be the bnsic guide in corner wo:":

as well as a icable state laws.

(b) :.c•2s and Bou'nds States - The -XManua.. of Praczice tor Land Su.'...yi.-
" providin they are not ie'ss than requirce,-.ents set forth- in the foilc'in;

paragraphs, Will govern. If no Mznual is in force, state laws will govern.

212 - - . orrcrs - The "survey or resurvey of an); tract. of land shall

b-i-n a, o.r Za ZiCd into, an original corner (GCO, gran-_, 1.o0, survey or tractz

or an"y exist;n• corncr which has been previously pr`'ven or identified! by" the

Contractor. T-.-e accuracy of the point of b'eginning and r.rocurcmant of the

original su_-vay notes, plats, and/or descrip-ions or adjoining boundaries shall

be the respcn.Sibilit- of -he Contractor. Tne Forest Ser.'.ice will make avaria.-:

any notes, 'recovCry notes or field books tha- ara available.

213 - .. -tion - All corners involved in this contract shall be
: ao~s' ~ed or rre:ated, using the type of r.:nument provided. The blank Ca7..

or tablets ara to stamped as directed by tha Contractin., Officer and. wizll

in clule year, su.otay.'yrfs registration nun, and corer iicrnti on . (e 4
* .xhibit ,hA4:) The to- of the monument shall extend about ":' above the top of t-

gr-on...... ?cs, when available, will be plce. around -acl "_ornar and painted

24114 -*i-When a corner falls wth in Or

a body of water an-d ta nonument cannot be placed in the road, two witnness

corners shall be set exactly on line, as nearly aspossihle to the. true, corner

or as direc:- " Con.racti.ý:. Officer. (See. Fxhibit "B") j Each cap wi:ll 7-

stamped Wit Cor.'.

215 - ,ea=rinn Trees - Each property corner or witness corner shall be

-W;'itnessed ba least three healthy 'bearing trees when ava lable, 61 DB*" or c%=

t;.'z of -hi " "- located on Covern-nen- land. -hen . and practical,

-. true C-Z 1 be wi--cssed. The cr '--tres cal td for are to t-

v.- 1 1 b c ,il be establis .'J d s w.. naeced 1. 1 be:- trees c i! l

~.... _,eve_7-: into the wcý--od ana Scribed i .:r;. -he cornB'.

---trS tz -:.-res corners will "- 5:rib-'. .:3T .. di2t.n._ rsu.-
7, -- ." 2 a z 1. A":ca

*:,.*.ha'-'e -• :' n.. :.elate 52 a c..;:h :hc.-rc.ud. A ..-. •• .. t e i--..
1

-. '~lb•p'-.'n ;.-m: ea F C;erect S~r'c .C arn Cro oi h C 1.C bearing; an" -Sizn

•.'•7 --. ' S-_ r C• t r S. ..- •
* .• - -' _. : '

-- . T :-': . .- •h - --a •.*-.- ,"' r r•n r v : o to
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dcparture f rom t he cno-f line to LtI-Lf de corner -i-ll be irex.oaured as a meansof calculating the .terrece bearing an-, true iungth of thie IlIe, and therefore
calcui ting the offse: fz--c7. each c:Cfer c.1ce stas-'.c to 'the corrected line. A
transit or other optical instrument will.be uv.ed to measure angles and a chain j
or tao of gaod.qualiiY will. be used for measure-mnts. Electronic wcasuring
instruments may be used. Final distance will bc convert6d to chains. All
angtklar measurements -will be in true bearings. The point of reference, known
corners, solar or polaris observations, triangulation stations, will be noted
in the notebook. Agonit charts are not suitable fat declination determination.

222- Offsetting from Random and/or Trial Lines - True lines may be
establshed.by ofisctzing from the raandom line. T i.".he true or final line w-illI
be re-run using the carrected bearings or located by offsetting from stakes on
the random line. All distances will be measured horizontally. The method
used -ill be noted in the field book. Intenisiblc stakes will be set clong
the true property line so that at least 3 stakes Will be visible at"one time.
The error of closure on a closed traverse will be at least 1:2,000, unless"I
otherwise specified by state standards. When the survey is so that a c~osed'
traverse is not practicable, the' contractor shall use methods of surveying
coanrnen•urate to obtain this accuracy.

223 - Clearinr, Blazine, Posting and Painting of True Prozerty LtinesOnly sufficient clearing. as to permit line of sinht will b'e done on all random
lines. On the true line, in accordance with zrrancer.enrs with adjoining prere:owners or applicable state laws, the boundary will be brushed for a distance of
3 links on each side tf the boundary line, unless it is defined by such features
as roads, hedges, or streams. Whenever possible., shrubs and saplings will be
tri.-•x-ed with stems and tcps left, intact.. No linc trees are to be cut.

a. Blazes and Hacks

(1) Blaze- Blazes will be made into a. c•.b•im• layer of tree not less
than 41 'bove ground, and will be 2" to. 411 wide and 6" to 8" long.d

(2) Hack - A single horizontal cut made with the heel of an axe 411
above and below the blaze, penetrating the wood but not notched.

b. Standards

(1) Line' trees on boundary line will be face blazed only, on roposite
sides of the tree; along the line. Th~ey wil! not be hacked.

* (2) Trees on covernment side of line -- ill be quarter blazed with hacks
4' to 51 above the grour2. No trees beyond 5 links of the line will be blazed.
All blazes are to be :ainted w-'ith red paint on thc Government side of the line.

* (3) Trees on !rivate land will be face ta.ned 4' to 51 above the grc.-i.
No tr'-c beyond 5 links of the line is to be blazed. Blazir. an7 painting en r
pri!-to land are to t- in accordance w,.ith prior arra:nge-ents with prope-ty
ownr.-s.

(4) Sign 54-2, Preperty wiounllry, wfll b-c placed on line on treated
posts, metal posts, cr line trees. * osts sheould be vpaced firmly, exttendi ng
abc.•: ' above groun:.,

4J



An un.-ojnrcd sign ill b. laccd c;, "'-h rails Cft. atlces: 1". Location of signs 54-2 will be:

(a) At each corner facing, private land z-.ni _Z ...... j, the' Lanfj
(b Intervisibie along the line, but not to exce-ed 10 chains.
(c) At stream, trail, and road crossings, and a: ridge tops.

Only wooden posts are to be used at road crossings. A line tree ray. be
substituted for a post whenever ic_ location along the line pennacs.

in GLO states, a location ooster will be placed on one of cno CovarnmeneLWitnesS trees. " - . -

23 - No tclooks - Plats - Corner Cards - Ccrtififhe-_s

A, Survey Notes The surve-yor shall k'pan'a=curate and" co-clte rcer-do -
of his survey in a st-andard field notebook, "such as, standard trar.sic book- ormining' book, using a 41f pencil and making no crasures. Correct4ion C willbe
rzade by lininr. out erroneous detail. The ccf:c:e ield notebooks -"all be.delivered to the COR together with the invoiae for -ob, and sh-ll ? eccMe :he.propercy of tha- Forest Service. ±s errors are Lo-. in ffeld notebeoks, the002 will return them to the contractor for cozriaLicn at no expense to theGov'er _ment. - ; .. •: -- " '" ""

(1)Bearings and distances Of all lines --- the corrected bearinngs anddistances of each such line will be shown in a prcZressive manner for allclosed traverse surveys. Open traverse surveys w eill b adequa:ely cross-.referenced to permit a cl'-ar inter.retation of the "ork and will require the
sca: stipulations" as to recording. -

(2) Each page of the surveyor's notebooak w-ill be numbered' and thedescription of such 'Wark shall appear in an index, front of book, with- reference
to the page number. . "

* (3). Surveyor 'will properly record his place. of. beginning," describing t-hemeans by which it %,:as- identified'.'-- if the corner has acceptance of the adjoir.in&
.landow.7ners and said owners .:ere present or ccntatcted, he''will record such facts,with names, addresses and dates. State whether or not thqyoncurzed in the
survey.

.(4) is'tances to'all definite, 'rdasonably permanent topographic or.cultural features which will assist in future idencification of lines or cornersshall also bd recorded. Artificial objects which are naterial to idencificatcto
will also be noted. Any enclosures or habitation"which appear on tte line ofsurvy-,. or on Gcverrnment lands within contr::-:_-_.rr scope o$ vision shell be -.racr- e.- ts Lo size, descript i-'-7, nan;%e of c2-'-.-. or ocvcpnt, on a suitables.:etcn s-own on right ha:nd pDe' of survcyor's nocet o-k, as they 7crca. inre~t~ ioto the course of the line. Dis:ancc" fra. the beginnin3 corner tosuch fectures, objects, or evidence of use or ncascsnion will be shý%;n as aplus• n'mbr of chains and off..; distances in t::ns to the righ: of left..

..-

4
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(5) Surveyor 1:i.1 also recCor'd all torier: to azijoiniug properLy., found

ale, 1 the l ine of surlvCy; raking referCncCs to the Lyp, and size of corner
mn'u:,cnc: and the benring and distance to witness tree!, giving the specie!;,
size "..d markings of each tree. When corners are not evidenced by monument of
an-,y..., he should so state. Corners which are in conflict with the results
0 contractor's survey should als.o be recorded in a like manner. When the
perf:rnnce of contractor's survey results in the retracemcnt of a previous
survey, and the persun making that survey is -known, the contractor should
mak•e a record of sam- in notebook with the date of survey.

(6) Any additional nec6ssary markings of contractor's survey will be
deacribed in detail and the date on which marking was- done.

(7) State method of establishing the true meridian and give declination 4:
of dete of survey. (By solar or polaris observations, USC and GS triangulation
station or taken from line between two known points or corners).

(8) A small scale suanzary sketch is to be prepared in the notebook to the
gene-al area, the lines run, lines painted, corners set. Page number(s) of
notes 7..ay be shown. -

(9) Date each duys work and record names of party members, instrmrent used
and .vh!tever informnation is considered pertinent.

(10) Surveyor's certificate - Irmediately following the last page used
1r ratebok, a proper statement of certification is to be made as to his work
which is contained in the numbered pages of the book, as follows:

State of
County of

I hereby certify that the survey covered by the foregbing notes was well and
carefully done, the bearings and distances were actually measured, the corners
established and witnessed, and the lines marked all as indicated by the notes.

Date .:_

Signature

Title

State Registration No.

B. Plats - A plat will be prepared showing true property lines actually run
s tw.a: to Exnhibits C, D, E, and G. Those lines that are old iorest Service
li-e- ,. tie lines 'ill be noted. The seal of Regis:.red -Surveyor will be

C, Corner Card;.- Form 7100-52 - One original 71CO-52 will be completed
fh--Cr , c.:h corner set ", the contract surveyor. All infornation placed on the,"21.! agree wit> 'nr.~tion ii the field books. 7hese -ards will bewi ... ag e wit ..n.1 rathen, beco the p4op .
sz,,: by the surv,',: - hcn b.cm t.h p.o.erty c:rthe Fore.st Service,

r. Corner R.2!,•--•r . Certificate -When rucst d, the contractor will
C I: ,:t-e a corner C:. '%iticare for each corner. 'Thesc will be reccrded in tie
cu-nt- sourthous. '. contracter.

0



-k- "ý,j". C i~-!13c rey ji::s;o:, to- ;pe:r;.rn i.o.. fo, such l~ncs d c.c :ri: tc1 eC rLcpo.,zed in x:riti:, to 0J c. 'j"i, c:c lines sha!l be corrected lihc:,,t.-:c, rc~ady for If the cnse is 5urnlcd prior LD thc cc tn o;, .the contr.ct, te -contracror-, :k t"na line. OIhr'wisc, the Ce~ntr.c:orwill ,e paid as if the line has r.--ed. """

If during the survey any claim r-ises along any se-E;-,nt of a li•ml•, theCon tracCor •ili survey such areas as dicctcd by the COR, keepinO full notesthereof and furnish a sepL.rate pl-= of t1hc disputed line anq the -land involvcdto the Contracting Officers Represent a=ive. -.

240 .- E:h ibits A v:hrour.h C (ACs Ao•].cable)

DIVISIT-C 300 - INSPECTION 44ýY'.ACC!?R...-

(Refcrence Articl. 7 of 6300--J1, Gencrall Provisions)

DIV'ISION 400 X- EAbUP XEN AND P!.ThE-M'7S

(R~eference Article 9 of 6300-38, G-enar-al '2rcviLsions)mI

I

2•p
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j/ •PA'RATIOI OF VLATSDraw PtJats In India in,,.
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SCuT: OT SLINu .E-Cc . R tC!'S GA.$ C3'ANY

" U. IA . iT, C.•:LNA ;20

Fýozu":-'y 12, 'p974.I

tsr.

)P C

V ,' J - ..•-:t- ... .,we S o

142S t.. .. - - -. ','.,

FPC ,•."•Env:'or,;'.-'. I !;:Q2ct Mfotemern --

'PC njcr:i:K 1 curN Crocinc Elacdric
C; -7 01: C-U S -- ,

cCL .e.,r "12, 1073, Lz .fs nFPC Dr--oft
Ec.,viroirc-,nrzI rr.r. .. .... n'.me ,r.)

Decr.", o ' :

.. r.. ri c Co.-v nreviouElv comar.ete on the

rC . fr:5 ir&'(D -. : -: m' >rz.errn- o " .. , 1973 for Pc,.rr- dro-
7: " .r.. leKt..- -e October .3, i973;. 1, :,'' ndo i. Jucnuo:y 21, 197417/ DO I4.1; ;.c

(Ad:-. ,i : . , -; -- 1 19742 ,c r, ' ' ,

,'.~n : o•,r ,spots, "eoun en Addendc IV, to te
USD'.. ": '- Se''Ii: .:'t-nts s ai ".PC Drc':r -- r'.,-rnmer n c; -rnsic Sta-!erm.rnt
forr ...,C; ' C-ffice on Jcn. 10. 19-4

Very LruIy c,',.s,

V.) C.'°."--V. C. Lu~~1c: N,

it.,..V; .,. -,',.:-id a

.1 .I .. .. . i . >. . ...
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1974 prilo, to o:,y dredoim• cci.'iiy. The pfrorn- rs freq,.ln:y of :•onpil:g hc-

been n i.. ..d in t1he in d ; , n A Cdes S.C.E. & G

Ietter to FPC 9 Jrnuary, 1974.

Comm, , .. I,',' .1.•:- ' The licc,',ie cites dc'velopments c: Pcr Pond as indicatcrs of
f-rivir;. om-e fish pop•uciion in c cooling reservoir. The fish in Por Pornd ot dhe

i .h:v~r exribt; ,'hir concehfrtolions atiro2t,.,4 n'rcur' fcnund.. T.qecse
ccjmpoo:-,:s re'.-ued 'in p:rt frr'm confinued evap., rawon of Savonnah River wcenar.

RespoCnseC: Hlc concenh'ct-o:s of r-,ercury in fis,1 ,CL'o C_' Por Pond ore not expecfe.:

to be fmndr in fish in Pc r Ard Monticello Reservoirs since the hydrologic codtions

cre nof on::orj•us. -I,.- 1 .i l be a conrtinuous extert:a i...f.]ow of W&ater into the

Parr-t..,.ntic-,'o Reser'oir s'em. Fuilhermore, op.rcitlon of the ,umpe storcge

oioject, wril, result in a c...-ul inierchonge and mrxing ofa w,,'oar between Parr dn"

Mont*cel!o ie-ervoirs, l.-ereby decreosing sedirenotn thot mTght ohli, w.ise occur.

Sedlmr,.-ntct.on rate.- ci-e the primary factor cousin r-.ercury occuvni lotion in bot;tom

C;'M 7'.~tS sinlca the £aCL.....;. portion of metals can be expected to be adsOrled .o scdmer

pOrfLc!,s. Evaporo'cn is !ess of a factor. Since : sedimentation rate is no'

expected to increase in Parr Reservoir, no increose in mercury concenmrotions over

the pr,:.,;,,,lo levels is cnticipile. See respcnso "o Comment IV (d).'regc.ding

sC:dizneljai".,n in M/,ontic-;el1o Reservoir. Also refer to resoonse to Comment IV (n).

C'.'C): ar.'r-.y )v.:;c-, also caffest P!: r cnd cni mic! life in en couotIC
, ,'1 TI•' i C. ,C ic life C .: . " re e,:t-,ml, :z si.i.e C -,

C c.• o . o-c :nr-..: :, : ". i"21;'i .... F .:,;0•.: , • ,.: C n. 1 ra r ' O;.sI:~ 'A ro

71;

C1 , ,, :,• _ o.
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C!Co u:" u:;.C? -- c '7

Cacc;;',"' Hz t•": d-•ect:W'e
Lead 34 .-s"1

Totol mv.rcury 0. .-. ,1

ReyPonse: SIn',t;I volues r;-,ed ir , the cc::enrts o:'e r.zt correct. Lead listed os

34 mg/I is ccti,-t:ily 34/..g/1. Mercury 9ivzer os 0.0,6 r i/1 ;s ectuolly 0.1 -/g/1.

*lhe doto repr:,-d are no! e:-::cns~ve; vo...u--."r, , -. v'lues do not indicrea a serious

Lie!c,;i cl p'-!.;"

I h e: folicv-t U 7, ra c su mm :':,'.f dot C -C .' .c.:d y' ",-2 South Ccrolina Poiluiion

Cont'ro AI ,ii-, ' b1 :n 11•0r ,60. noi. e .- :tes nre n m, ITirams per h;ter not

w., cc•:',-.. p ..'" l•er.)

I
p!

('i-.* n

CO j't l I:;=--

rn; =

i,=

; :r!I =

G, "-s

Aboive Res..... .
'5

48
10
23

4
0.10
0. 035
0.059

4
0.20
0.10
0.1$

4
r.C

.U 2

Below Reservoir*
5.
1.09
0.10
0.36

4
0.10
0.005
0.056

5

1.21
0.034
0.35

4
0.70

, 0.5
0. 55

I

It
:i
F

r'.t s-;- .:. i , •

Pr-n: -, 3



1= 4 - I
ox= .005

O= 0002 0 [172verogo .0004 '''

* b,,ove reservoir s:cicn Ot crossirng of Sou-th CC:ro!in: -i•v'. - - 'c...'-t 10 ,'ii .
C...ve Parr Reservoir.

- ~o; Rocn'SCr i o- n o f at croC.. of o " . ..... 2
:v,,'- about 0.7 dl 36ownstrc•r' of Portu

- R- s !-v'ci"-" 7':" i ..... escm,-v ir.,.-_, :[ ., i c . I

. .T-',•cefz R . .r v' .. r..

W 9 .... .. 3

. - -r '',r ;, l : • ..:' ir \";I pI:c -rt o !;u e !•;,c '.::i', '::e . i'

s~ e v r U;3

I is fl no, Or ivOflia

- '._•savy r ---B' A/z~n17c1o f l. d posti. .- ;•. I-- I:.• v,--. - .- :-..- .'.,,o .

S er

of rn-E!!-• jzi bc i'° •

X..Ž:nsssory re ,-t..,; alp Ic' t !'e -' • .. . 1In CI

WJ f o-a~. r.. oi 'er.o -- , Gof.v.r:- .'. V..:" :T.. '-cc _...,...T,.-.-...

.. S rO r .:,t::u -i•r~t CE:tftOIf ., ;I ,CC1S ::> ' :.)t, .." .•;;' Cs i. .t:-: :" I :

I :•a ThUeL.. : ri t .fsrilCaz . .. ", ,-u .... r io•: . ... - ,... . c k t s-

nzoe . he .- 7:1Ci j:. Vrp rc'-.- ," .-- S C:,-K't..2fl 'o--:..;:-.::...: ..., ;' -i

'. : ,, • ! :. . : 1/i . • :

" : .: ._ ".- . " . 7 i .: . . " . ; : • " : . . .- ' "
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a oun d,- .. :.'. ..:n.,o s ,,,. , _a tl~ --!-!. .. ar~ n potentiolli availaible to .-

- " I . .1 t 
:

ori: .. ,:,a ... Se.d. In Furr ýservo~r ; e- is no ino' coh oni that

se, m-nt.:z:: '-. ,ie ; oaed snficantl ci.d ,hre are ind caoicns there wii i be

o ri•t r : n bo,,om crganisms. in I.:ri-izello •-!-rvor, sIWr-entot~on ,fll

occur P .L*r,.''ou7 p'1nf oerctoon, alt.-_.- on ore" for sedc;'.o:fation -wil! be

present .'.•-,-.t ex K.'• No z-,.o! cr~ nc proccsses will '
p~e.'mf :' ,. :;::r l~o-- R,-.-, • or and be,;cc; ý:u' " Hie ;.. woter -,ofzj;,e of t' e bc'tc-ram,

bentnic p':.crier that coUld be exoect.c.d f brig b ..:-,. metols into the food chamn

Nlote: Vo::•; !os-es ccdculuted ir tfe I- . S. Fo:es.f Service's comment ore'for 0

eulibr-'- z~r,6iticns. Hither losses ce cntzicLpt."co-se o•f th heated .

di-chorce t..o V,,ontice!!o Pcservoir by ,le N'-,clecr Stat;on.

" .~ ...... "' .ej: Rcdior,:c!•des reIccsed i::o w' r.s will be accumulated in Ir •..",",nnj ul':C iese areas, ",1.1!1 t'-.es ccvn.r:;led (t'h'cuh a rirc-ecses r n::.:: br ýnlin, cr 11iH the orfecIs -*,ssc• on to the oniror, l consumers inthv local ,sysm--o Ltitmalely to rei:n, t.'-rough furkey cnd waterfowle.?

Pesponse: "a;:,.:onuc!dfcleo- Id frc.,' any surcicc- soCurce may utimtely reoc'

n-a,.tr, flc.. -:. rood ;: d,..o'. ,z th'vay. IIi. s .'K-erz-ore r-'..:nc , (i o rredct thor •:-
.Cr 5 or r~ c! no b>: o~ .zr.u ,', r -2C , I t \Vr- C .

2N. n.. .....

ý7: 'l-
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rV J.-- . rýI--. o,'ides

To: rcd i' " <trt 'f," ur::• • t.ccfyh,1•:; mzx..Kirmum r-il ,.sos oF rodo::'Jcl|des

T,,, occ:.-'..:; - ch,.-:5.c I, r:c•ici. :.. r cht1rc1ci-nri cs fdor eocih rc'dio-

eie n, cn, 2 : T.k;ci... . ..:Z. e.i,.,.s (c0.,centrcflc•i f to rs) of biht; tb1of

r.'cy "cl " " Th con, ... c z r , d po Fhw,'s c 1f

v- ,' -. v S r:tI r v,! Nu zc : kz.t. :.vo beer,

d~sc~se6 U-.: . ~ ~ ~ r * r~ Ji.. . sm.e, I'." "tst', :r• t For P Lrrc

fK 'JoiC . _,- .,,c .. .. _ -&!c -'.eý oil 1.:. c:' ,:c bI-'c k v s-cFe by, the

ccrSievoilve s:V se.r:lZ S ! .>i-, U. S. At,:A .. Tnerzy C.:,".skn. in cAdton,

cf~~d;-..H> t~.Zrf .K .U; t.- c7s:.3; ,oi''l 'l e

. ... ., .. -: . . .. .. fli dCCAT-.,1 _,'; 0u: >'..C' -:.:r ue , - - r:-tct; 2";- 7.,,u n,

- . -,- I 1 .- • •

CC2:f-,r:'•-;;t \,..

T:" . -. '_• .; t!"'z'cc ' t, :r .' .'- ,,i. 9__Ce Z
Tci: : .... . " . . " . "

...-. ;.;I, :zs . '

cr,"

:-'.t~~c a' :,- S:,: -:.. ,;, [• . ... .- : q :.= -: :::% , -- !2 -

(•:~~~~I J " :"-.I

•.'. ." ".. .. " " ... . ., . • ! ' ' ". . " - ' ,, .: , 2 L T • ., ' • .: ,'- T' C: : .
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T c CO!tL2 -'n
t i 0 "ý •'1 

jr. .
.i-.

en ircc r:., c• lc.n3-;ern ;:ru ustv ;..' c " " .,. ;,cer te r:.Jr,• s r
in the si"e dx.;.: \'1 fail to iccogni . e o- '-5ft will Lege-ncrorS by.4 the .proect cn:; f021 th' ,)sis s1zs- better
describe cand eviuale the'M.

Ptspons•: It is ,econriz.ed hat tlhe fobdlrr of ,ted land, pz,-ficu!z.ly ;he

..- ,,'c-ds cra ac. cioted wildlif- hbitOt cl:,:: FP:;r' " ,scr2- •- c d Fro-; c, i -e ,

"I represent c, irrctri-evble cc.:nrnitnent nr ,av. ... .c--i r

ed County reC'es-fnts opproxim-c.i•ey 30 pe;5 cn1957) . olle total 0:,.j f:rn;

* .S ,Oi-;scO c:,.z5s to Le inundoch.c; byD , theprC•s.;Z .... "Ceiit s [-
.-.lo~roement of Fc'-r i~serolir will bc. less thz-n 7'f,- perzet or Ike to•;f:- .

ZrdIn Farici y

1.

:e:pres5ent s ;or: srr;C '-n the pro;,)eat area 's Zc-~r~t orl~v> Dzr..

( r".y one Lred boot i.njh',j exists ln ihS pr .ect c.-, af CoaIr'. Creek. 9
,-s part of tx-e project, on cpproxtmotely 3"0 ;.srrn str."our.cxiei:, ,i!!

a ed ,orternmo.t rarton of .V.z-xti;eflo Res:- 0.- The !=i4- loke
I

i undecrgo only )nminnum fiuciu+tiors in ,ctive'r!e v cV ac-l, aO-vl 'i:l ".

.c :;"tSd it,'-i bss, breojn and craphie A i .. .. -.,..
I

' .R,,g SPOCC C! scrItory f c. lic-I - will s, oro'.-idedl i- n. ftshkin C:.ý' e T

t---.risnte first such facilily of its kind in F-irfield Cc;r-y and ;s, ereJ C-1
o , t- .•..? • ..-i~-,'-r,-n '-n;-c-:cme-t of vic e- rc:-ources. !':.re -et.P '-- r:e .C,- VT'- iK •:-.•

.. . . r-r - . U z7
.. .....jI.: ....;u e, - .~r~: .- ',• T . . -: : •1

I :.- ... . 7
-- I ~II'~S.'*> -I ---. ~ -

fr
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• . . , , '; ,.sucr,, C. t i;-., ,; , I-- C:C :- CrJ 0 C '. c :Z;.n

-" oIs Ic L :s:-ructc7;i ir, i:.,. fu' U! L .: ' - i -.. A [!

c'..: ;:cte:,v J CCCbZ c d' n c e-C'ra IPc

':. ci.- ona, v.,-:.J as with tA;; S:uh CcCi.:' i Fitm ., cT Forks, _:.ecreo on ond

C ...I•; fhe Sc:.U; &.arolin.c:.;fe Dep:wi-nt; the U. S. •,,ecu o O-.'dor

>... t:on; th K-2 S. Fores.;. c-rvice ond oi:er c~qencie&.

,'.'' ;ab ,:itc. to ,,ome c.x-io.--, may be ,nrhznced by p:t:=ct consructicn. For

. t. it is .2-,.o Iy cc., o I d.c.,,C that ihe ,.Xlersive o$r c f bushy vccetctiori

.:,:..'-over lo,:i '- - F-:: .• o mo,';~r ,rce:!e is s ' n ":.p0... to

:.. .., -er i ..- ion. S1.:i:ri, the cdd -d ed.. cr-:.:-c< bv cueorhro c corridor

n . flij c

.::J T reav3 i',, '.v:.:ded o . v I oermr .:":"r su "' ' 7,.r, tiri cr.,d &:or the

-Z.f) of Iow ::; -. "-'ln we•:C -, vcody rC,-,, th.:t are sci.- nt food sources to

._ r specl . 2-•Iect1ve ;,8 f' SWin i s w !)s mawe in trc. .,---. 7cn line corri'ors as

7:.-r...t. . A" .:crfowI L':' ,c; irnprov''r,'en pian '"i " cw-rled out cround both

SC ;n crn willh t', e S:,uti CcV-:. :: ,-1r ,% rtne

' r-es isp. ::.d, -s c:.; <r. d to r ''k...mint o z! n :r -'roe r..... . ,, e

e- .z!es. The Cc:'-p~ony is . exploraittion of arcý IC-. cvy sitles on pr:. ect !onds.

i.;• c~fforts c,;. c par! c. n t o'i, h p ofe ". I', of forest trds but

.r:* aI~o cons--,-i r:d to e:,i.;: in s:rne re:peccs the prz-,zn. land and wafer resources of

-.:(r:•e (:,'e .

fn .r:... :o the ce nerol populaticn

,'• c:'.- * '.5 :: tir~n, to c::s o ':.," ..**;t r',::s.,......... ... -.' 2O O.i., ! .,.c. i i. F rfield
C 1, 01) I n•.. I e

" . ' r. '. • *' '.. " .... . JU, : .: c .Cn l;.r:.": n':.'

* : r. _".i- \. /
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- •. r.o.i

.i c ,, *. , ,, o n b a la n c e i is th. .

os':, ri; -r •" "" ; - -'-"-,f ' ". cc.e -ceo a o ss c t.• c,;e.-

.... -I,.." * n. •.. ~ I:..
0-i-*

tot
• - -. ,-b . . : .e -c -" t o •, ' c . .- ." ', . .r a n " t - " =|

I:'Im: . : ' c : . I:. •: -.:

If

n 7 C

* ; ... i - .. -, * , . :i : . ,i, • 1 p c •--V , "2 n •a r vos m ,:D tx :Ze !y Zn" :c c '

e7 n I

i . .- . , n.: *: .i_.t •Z. ...,t- s -. -.'i

i -... . ,- ,° • . .

*-.:: " * • i i . : -. :' %..': ! :. . . .. -.~ c: s a" : .• . . . cr-: .. =m e: ". ' i : : - ' '" c r..-. - . -

:.i. 
z. : ; , . .... . .... .. .., f a s r. o r e -

-. . 7.. 7110 l5cd-~ Mf.b -.C; mcve bevonarneT71

~n mr. 2-- .:<>oe o st~rn-f= fsrequenc:y-.vh

.2 -~ c.:isJKSpersn, V.~ ~oenzy Cf suc=h fo vin; overland

T

n;- -7-
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TsC .- S.

" Pooe 2&•.-7 Sppement h'!o. 2, to ihe En. ironmentla Report, Vir 2iI C. SummerIx-uckc'.r Sit• ¢r

Ce,

7!\!
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PCJL'h) YAT Vn '?7?I, CT 771O*?'~ EC*2.C I O FF Q U N C (% ), F c l~ 2 l

uly, 1965

.'.:. 1965

2$.?. , 1965

w2zt., X965

D' .. 5

-±. --- 1965-..-wo
Ycb , .. 6.

A..r., ±966

9- t%, 1rr

FO0G. F~qU>C R r
AT COIFt*:n"

8.5

12 .9

9.3

9.6

6.9

.39.,

18.8

I-.t - T Z'--
*•:. L?'Q -:, %

IX'C :I.. .S. DUB TO:

. FOG

r

I.i

r
a

0

.0.

3.

r. S

23..

.U ,

6.4

11.

15. 8

12.9

7-c

5.6

0
12.9 0

Dafineil by vis:ibilit.!;-s less h--t:E-2 to si>: -iles.

9: * N.,ot. ' "~cc.

*.t~)/. '-7
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_______ & : i \%'trr Is~ !r. .- cotýd c'
- I•

c ucuh -d, ... for ih- !:.-rp--oed projQci. Fc-q potcnric! ol i -,poposs: p:o1 ec> 0n "

.:-% n-Dn-Sproyc:.",,- PC:d c1Ot;_rnarive S...ouLd' ' bis - Cý iscus's 0

- -ora,'v. cs-s r , an C , ruiruzpen u'rner) o.,n6 r, gn rc .!•,n- of

.. . " '42J 4o 5 : r. In:... , iclc ,:: i.,.O=:r.J.V-ii', iv~rtl-;e C~oZU 4 I> , f•tZS s e /ear, In t[he:sro

ma!~ ~ ~ ~ ~~~- !7r? L. ~ o:~,.~.. arTC 7 usas c cc r-: !n,Ims.
" si:,'r~a C2..v,.'t~ :..:t, r!"• '• :•i' fi nt....... ... **> ~ o " r- '-.n t - Is

2 .. . C•-C .

I ,ould b.: St": t c;-,p

000a,: . oseS f.ro.m ci e s.t- , c, r s v, " esevx'C,' r ... ... r "l k..t. 2U,3 5'0 7'00

-. . .'.noo ring fu.r,,;..V:' ore -0'. r;.o~tud- ... 7.)• " cf.; .-r SC>.., 6EJ .,-ote Fe.: p. ; :.
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NPDES GENERAL PERMIT
FOR

STORM WATER DISCHARGES
FROM

LARGE AND SMALL CONSTRUCTION ACTIVITIES

S
In compliance with the provisions of the SC Pollution Control Act (S.C. Code Sections 48-1-10 et
seq., 1976) and with the provisions of the Clean Water Act, 33 U.S.C. §1251 et. seq., (hereafter
CWA or the Act), as amended by the Water Quality Act of 1987, P.L. 100-4, Operators of large
and small construction activities that are described in Subpart 1.3 of this National Pollutant
Discharge Elimination System (NPDES) general permit, except for those activities excluded
from authorization of discharge in Subpart 1.3.C of this permit, are authorized to discharge
pollutants to Surface Waters of the State in accordance with the conditions and requirements
set forth herein. Permit coverage is required from the "commencement of construction
activities" until "final stabilization" as defined in Appendix A.

M. Rheta Geddin ssista t•Ci•

Bureau of Water

Permit No.: SCRI00000 Issued: August 1, 2006

Effective: September 1, 2006 Expires: August 31,2011
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PART I: COVERAGE UNDER THIS PERMIT

1.1 Introduction

This Construction General Permit (CGP) authorizes storm water discharges from large and smallconstruction activities where those discharges enter Surface Waters of the State or a municipal separatestorm sewer system (MS4) leading to Surface Waters of the State subject to the conditions set forth inthis permit. This permit also authorizes storm water discharges from any other construction activity
designated by DHEC where DHEC makes that designation based on the potential for contribution to aviolation of a water quality standard or for significant contribution of pollutants to Surface Waters ofthe State. This permit replaces the storm water construction general permit (NPDES # SCR100000)
issued January 15, 1998. Any references to the 1998 CGP in this permit refer to that permit.

This permit is presented in a reader-friendly, plain language format. This permit uses the terms "you"and "your" to identify the person(s) who owns or operates a "facility" or "activity" as defined in
Appendix A and who must comply with the conditions of this permit. This format should allow you,the permittee and Operator of a large or' small construction activity, to easily locate and understand
applicable requirements. The goal of this permit is to reduce or eliminate storm water pollution fromconstruction activity by requiring that you plan and implement appropriate pollution control practicesto protect water quality.

1.2 Permit Area

This permit covers all areas of South Carolina including Indian lands.

1.3 Eligibility

Permit eligibility is limited to discharges from "large" and "small" construction activity as defined in
Appendix A. This general permit contains eligibility restrictions, as well as permit conditions andrequirements. You may have to take certain actions to be eligible for coverage under this permit. In
such cases, you must continue to satisfy those eligibility provisions to maintain permit authorization. Ifyou do not fmieet the requirements that are a pre-condition to eligibility, then resulting dischargesconstitute un-permitted discharges. By contrast, if you do not comply with the requirements of thegeneral permit, you may be in violation of the general permit for your otherwise eligible discharges.

A. Allowable Storm Water Discharges

Subject to compliance with the terms and conditions of this permit, you are authorized to discharge
pollutants in:

I. Storm water associated with large and small construction activity as defined in Appendix A;

2. Storm water discharges designated by DHEC as needing a storm water permit under
§ 122.26(a)(1 )(v) or § 122.26(b)( 15)(ii) of SC Regulation 61-9;
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3. Discharges from support activities (e.g., concrete or asphalt batch plants, equipment staging
yards, material storage areas, excavated material disposal areas, borrow areas) provided:

a. The support activity is directly related to the construction Site required to have NPDES
permit coverage for discharges of storm water associated with construction activity;

b. The support activity is not a commercial operation serving multiple unrelated construction
Projects by different Operators, and does not operate beyond the completion of the
construction activity at the last construction Project it supports; and

c. Appropriate controls and measures are identified in a Storm Water Pollution Prevention
Plan (SWPPP) covering the discharges from the support activity areas.

4. Discharges composed of allowable discharges listed in Subparts 13.A and 1.3.B commingled
with a discharge authorized by a different NPDES permit and/or a discharge that does not
require NPDES permit authorization.

B. Allowable Non-Storm Water Discharges

You are authorized for the following non-storm water discharges, provided the non-storm water
component of the discharge is in compliance with Subpart 3.5 (Non-Storm Water Discharge
Management):

1. Discharges from fire-fighting activities-

2. Fire hydrant, flushings;

3. Waters used to wash vehicles where detergents are not used:

4. Water used to control dust in accordance with' Subpart 3.4.J;

5. Potable water including uncontaminated water line flushings;

6. Routine external building wash down that does not use detergents:

7. Pavement wash waters where spills or leaks of toxic or hazardous materials have not occurred
(unless all spilled material has been removed) and where detergents are not used:

8. Uncontaminated air conditioning or compressor condensate;

9. Uncontaminated ground water or spring water;

10. Foundation or footing drains where flows are not contaminated with process materials such as
solvents;

11. Uncontaminated excavation dewatering:
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12. Landscape irrigation. 0
C. Limitations on Coverage

1. This permit does not authorize post-construction discharges that originate from the Site after
construction activities have been completed and the Site has achieved final stabilization,
including any temporary support activity. Post-construction storm water discharges from
industrial sites may need to be covered by a separate NPDES permit.

2. This permit does not authorize storm water discharges associated with construction activity that
have been covered under an individual permit or required to obtain coverage under an
alternative general permit in accordance with Subpart 4.2.

3. This permit does not authorize discharges that DHEC, prior to authorization under this permit,
determines will cause, have the reasonable potential to cause, or contribute to a violation of any
applicable water quality standard. Where such a determination is made prior to authorization,
DHEC may notify you that an individual permit application is necessary in accordance with
Subpart 4.2. However, DHEC may authorize your coverage under this permit after you have
included appropriate controls and implementation procedures in your SWPPP designed to bring
your discharge into compliance with water quality standards.

4. Discharging into Receiving Waters With an Approved Total Maximum Daily Load Analysis

a. You are not eligible for coverage under this permit for discharges of pollutants of concern 6
to waters for which there is a total maximum daily load (TMDL) in effect that is applicable
stormwater construction discharges unless you incorporate into your SWPPP measures or
controls that are consistent with the assumptions and requirements of such TMDL. To be
eligible for coverage under this general permit, you must incorporate into your SWPPP any
conditions applicable to your discharges necessary for consistency with the assumptions
and requirements of such TMDL. If a specific wasteload allocation has been established
that would.apply to your discharge, you must incorporate that allocation into your SWPPP
and implement necessary steps to meet that allocation.

b. In a situation where a TMDL has specified a general wasteload allocation applicable to
construction storm water discharges, but no specific requirements for construction Sites
have been identified in the TMDL, you should consult with the Department to confirm that.
adherence to a SWPPP that meets the requirements of the CGP will be consistent with the
TMDL. Where a TMDL has not specified a wasteload allocation applicable to construction
storm water discharges, but has not specifically excluded these discharges, adherence to a
SWPPP that meets the requirements of the CGP will generally be assumed to be consistent
with the approved TMDL. If the TMDL specifically precludes such discharges, the
Operator is not eligible for coverage under the CGP.

1.4 Waivers for Certain Small Construction Activities
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Three scenarios exist under which small construction activities (see definition in Appendix A) may be
waived from the NPDES permitting requirements detailed in this CGP. These exemptions are
predicated on certain criteria being met and proper notification procedures being followed. Details of
the waiver options and procedures for requesting a waiver are provided in Appendix B.

PART 2: AUTHORIZATION FOR DISCHARGES OF STORM WATER FROM
CONSTRUCTION ACTIVITY

Except for Projects that are located in Horry, Georgetown, Berkeley, Charleston, Dorchester., Colleton,
Beaufort, or Jasper County and disturb 0.5 acres or less, to obtain coverage under this CGP, you, the
Owner or Operator, must prepare and submit a complete and accurate Notice of Intent (NOT) and the
other required information, as described in this Part. Discharges will not be authorized if your NOI is
incomplete or inaccurate or if you are not eligible for permit coverage. Unless the Department
specifically requests that an NO] be submitted, all Projects that are located in Horry, Georgetown,
Berkeley, Charleston, Dorchester, Colleton, Beaufort, or Jasper County and disturb 0.5 acres or less are
not required to. submit an NOI, but are automatically granted coverage under this general permit
provided the appropriate Best Management Practices are being used.

2.1 Authorization to Discharge Date

This permit is effective on September 1, 2006 and is effective for five years, expiring at midnight on
August 31, 2011.

A. For all Projects except for SC Department of Transportation Projects.

1. When your SWPPP is reviewed and approved by an implementing entity under SC Regulation
72-300 (if applicable); another local government program acceptable to DHEC; or, when
applicable, the owner of the municipal separate storm sewer system that receives your storm
water discharges, and if DHEC does not send a letter within 7 business days of the receipt of a
complete NOI authorizing coverage, denying coverage, requesting additional information or
advising you that DHEC has decided to also review the SWPPP, coverage under this CGP is
automatically granted.

2. When DHEC reviews your SWPPP, if DHEC does not send a letter authorizing coverage,
denying coverage, or requesting additional information within 20 days of the receipt of the
complete NOI,. coverage under this CGP is automatically granted.

B. For SC Department of Transportation Projects, your SWPPP must be submitted to DHEC.
DHEC may require review and approval of your SWPPP prior to granting you coverage under this
CGP. If DHEC does not send a letter authorizing coverage, denying coverage, or advising that a
review of the SWPPP will take place within 10 business days of receipt of the NOI, coverage will
automatically be granted.

C. If a US Army Corps of Engineers' 404 Permit is required by Section 404 of the CWA Act for
permanent or temporary storm water control structures, DHEC may not grant you coverage under
this CGP until the 404 Permit has been issued and is effective.

4



1. In situations where the 404 Permit decision will not affect the implementation of the SWPPP,
the Department will issue approval of the SWPPP and grant coverage under this permit before
the 404 Permit decision is effective.

2. In situations where the 404 Permit decision will affect only a portion of the "Project Area", the
Department may grant the unaffected portion of the"Project Area" coverage under this permit.
The remaining portion of the "Project Area" will be considered after the 404 Permit is issued
and effective.

3. In situations where the entire "Project Area" is affected by the 404 Permit decision, the
Department will not grant coverage under this general permit until the 404 Permit decision is
issued and effective.

D. When permanent or temporary structures will be placed in State Navigable Waters, the Department
will address any issues related to State Navigable Waters' Program under SC Regulation 19-450
during the review of the SWPPP rather than requiring a separate State Navigable Waters Permit.

E. DHEC may deny or delay your coverage based on eligibility considerations of Subpart 1.3 (e.g.,
TMDL concerns).

2.2 Notice of Intent Contents and Other Required Information

A. You must use the NOI form (or a photocopy thereof) provided by the Department. This form will
be made available on our WEB site at:

http://www.scdhec.net/eqc/admin/btml/eqforms.html#Water

If DHEC makes other NOI forms available (either directly, by public notice, or by making
information available on the Internet), you may take advantage of any of those options to satisfy
the NOI use requirements of this Subpart.

B. You must provide the following information on the NOI form:

1. Operator name, address, telephone number. and Employer Identification Number (EN) as
established by the U.S. Internal Revenue Service;.

2. Project/Site name, address, county or similar governmental subdivision, and latitude/longitude
of your construction Project or Site;

3. Whether your Site is located in Indian country and if so, the name of the Reservation, if
applicable-

4. Whether the SWPPP has been prepared in accordance with this CGP;

5. Name of the Water(s) of the State into which your Site discharges,
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6. Indication whether your discharge is consistent with the assumptions and requirements of
applicable TMDLs;

7. Estimated dates of commencement of construction activity and final stabilization (i.e., Project
start and completion dates);

8. Total acreage (to the nearest tenth acre) to be disturbed for which you are requesting permit
coverage; and

9. A certification statement, signed and dated by an authorized representative as defined in
§122.22 of SC Regulation 61-9 (see Appendix C of this permit), and the name and title of that
authorized representative.

C. The following information must also be submitted with the NOI form for the NOI application to be
complete:

1. The fee for coverage under this CGP. A check made payable to SC DHEC must be submitted.
SC Regulation 61-30, Environmental Protection Fees, governs this fee. At the time of issuance
of this CGP the fee was $125.

2. a. For Projects not owned or managed by the SC Department of Transportation:

i. If approval of the SWPPP is required under either SC Regulation 72-300 or an
applicable MS4 Program or other local program acceptable to DHEC:

(1) A copy of the State, MS4, or local application;

(2) For non-linear Projects, a copy of the approved SWPPP with the supporting
documents and calculations. For linear Projects, this is only applicable if
specifically requested. This information is not required if there is a written
agreement or memorandum of understanding between DHEC and the
Operator of the applicable MS4 or other local program acceptable to DHEC
that addresses the availability of the approved SWVPPP to DHEC through the
local entity that maintains a copy..of the approved SWPPP;

(3) A copy of the approval of the SWPPP from the entity implementing SC
Regulation 72-300 or an applicable MS4 Program or other local program
acceptable to DHEC; and

(4) If DHEC's Bureau of Water also reviews your SWPPP prior to granting
coverage under this CGP, the NPDES plan review fee of S100 per disturbed
acre not to exceed $2,000.

ii. If approval of the SWPPP is not required under SC Regulation 72-300 or an
applicable MS4 program or other local program acceptable to DHEC:
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(1) Three copies of the SWPPP,

(2) For non-linear Projects, the supporting calculations and documents. Linear
Projects must submit supporting calculations and documents when
requested; and

(3) The plan review fee of $100 per disturbed acre not to exceed $2,000.

b. For SC Department of Transportation Projects:

i. The SWPPP;

ii. The supporting calculations and documents, when requested: and

iii. The plan review fee of $100 per disturbed acre not to exceed to $2000. The plan
review fee is applicable only if DHEC reviews your SWPPP prior to granting
coverage under this CGP.

3. For Projects located in Horry, Georgetown, Berkeley, Charleston, Dorchester, Colleton,
Beaufort, or Jasper County, a copy of a letter from DHEC's Office of Ocean and Coastal
Resource Management that states the proposed Project is consistent with the Coastal Zone
Management Plan.

2.3 Submission Deadlines

A. New Projects: Except as given in the first paragraph of Part 2, to obtain coverage under this permit,
you must submit a complete and accurate NOI with the other required information and be
authorized consistent with Subpart 2.1 prior to your commencement of construction activities.

B. Permitted Ongoing Projects: If you previously received authorization to discharge for the current
phase of your Project under the 1998 CGP, you are automatically covered under this permit
without resubmitting an NOT.

1. You must comply with the terms and conditions of the 1998 CGP under which you were
previously authorized.

2. Future phases of the Project must submit an NOI to be covered under this CGP.

C. Un-permitted Ongoing Projects (only applicable for first 90 days after this permit is issued): If you
previously did not receive authorization to discharge for your Project under the 1998 CGP and you,
wish to obtain coverage under this permit:

1. Except as noted in 2.3.C.2, you must:

a. Submit an NOI with the required other information within 90 days of the issuance date of
this permit; and
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b. Until you are authorized under this permit consistent with Subpart 2.1, comply with an
interim Storm Water Pollution Prevention Plan (SWPPP) consistent with the 1998 CGP.

2. If you meet the termination of coverage requirements in accordance with Subpart 5.1 within 90
days of the issuance date of this permit (e.g., construction will be finished and final
stabilization achieved) you must comply with an interim Storm Water Pollution Prevention
Plan (SWPPP) consistent with the 1998 CGP until permit coverage is no longer required.

D. Late Notifications: Operators are not prohibited from submitting NOIs after initiating clearing,
grading, excavation activities, or other construction activities. When a late NOI is submitted,
authorization for discharges occurs consistent with Subpart 2.1. DHEC may take enforcement for
any unpermitted discharge or violations of laws or regulations that occur between the time
construction commenced and discharge authorization.

2.4 Where to Submit

You must send your complete and accurate NO] application to DHEC at the following address:

Construction Storm Water Notice of Intent
Bureau of Water
SC DHEC
2600 Bull Street
Columbia, SC 29201

PART 3: STORM WATER POLLUTION PREVENTION PLANS (SWPPPS)

3.1 Storm Water Pollution Prevention Plan Framework

A. A SWPPP must be prepared prior to submission of an NOI as required in Part 2. At least one
SWPPP must be developed for each construction Project covered by this permit-and a qualified
individual in accordance with good engineering practices must prepare such SWPPP. For Projects
that disturb more than 2 acres, the SWPPP must be prepared, amended when necessary, certified, and
stamped by a qualified individual who is licensed as follows:

1. Registered professional engineers as described in Title 40, Chapter 22;

2. Registered landscape architects as described in Title 40, Chapter 28, Section 10, item (b):

3. Tier B land surveyors as described in Title 40, Chapter 22; or

4. Federal government employees as described by Title 40, Chapter 22, Section 280(A)(3).

B. The SWPPP must:

1. Identify all potential sources of pollution which may'reasonably be expected to affect the



quality of storm water discharges from the construction Site:

2. Describe practices to be used to reduce pollutants in storm water discharges from the
construction Site, and

3. Assure compliance with the terms and conditions of this permit when properly implemented.

C. Once a definable area has been finally stabilized, you may mark this on your SWPPP and no
further SWPPP or inspection requirements apply to that portion of the Site (e.g., earth-disturbing
activities around one of three buildings in a complex. are done and the area is finally stabilized, one
mile of a roadway or pipeline Project is done and finally stabilized, etc).

D. You must implement the SWPPP as written from commencement of construction activity until
final stabilization is complete.

3.2 Requirements for Different Types of Operators

You may meet one or both of the operational control components in the definition of Operator found in
Appendix A. Subpart 3.2.C applies to all permittees having control over only a portion of a
construction Site.

A. If you have "operational control over construction plans and specifications" as defined in the
definition of"Operator" in Appendix A, you must ensure that:

1. The specifications for the BMPs meet the minimum requirements of this Subpart and all other
applicable permit conditions;

2. The SWPPP indicates the areas of the Site where the Operator has operational control over
specifications, including the ability to make modifications in specifications and plans including
the SWPPP;

3. All other co-permittees implementing portions of the SWPPP (or their own SWPPP) who may
be impacted by a change to the construction plan are notified of such changes in a timely
manner;

4. The SWPPP indicates the name(s) of the Operator(s) with day-to-day operational control of
those activities necessary to ensure compliance with the SWPPP or other permit conditions;
and

5, For non-linear Projects that disturb 10 acres or more, you must conduct a pre-construction
conference with each co-permittee and contractor who is not a co-permittee in person at the
Site prior to that co-permittee or contractor performing construction related work intended to
disturb soils at the Site that may affect the implementation of the SWPPP unless it is justified in
the SWPPP and approved by the Department to conduct the conference off-site. This pre-
construction conference can be with all contractors or the pre-conference may be conducted
separately with one or more contractors present so that all contractors who perform land
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disturbing activity or construction activity are aware of the requirements of the SWPPP before
they start construction.

6. For linear construction of roads or utilities (such as roads built by the SC Department of
Transportation and utility construction including electrical power lines, gas lines, main sewer,
trunk lines, and water distribution lines that are not part of a development.) neither of which are
a part of a subdivision of other type of development, the conferences with each co-permittee
and contractors who are not co-permittees may be conducted off-site unless specifically
required by the Department in writing to be conducted onsite. The purpose of the conference is
for the preparer of the SWPPP, someone with a registration equivalent to that of the preparer of
the SWPPP, or the person with operational control of the plans and specifications to explain the
whole SWPPP to the co-permittees and contractors who are not co-permittees and to
specifically go over the areas of the SWPPP that are related to the work to be performed by the
co-permittee and contractor who is not a co-permittee.

B. If you have "operational control over day-to-day activities" as defined in the definition of
"Operator" in Appendix A at the Project that are necessary to ensure compliance with the SWPPP
or other Permit conditions, you must ensure that:

1. The SWPPP identifies the parties responsible for implementation of control measures identified
in the plan;

2. The SWPPP indicates areas of the Project where you have operational control over day-to-day
activities;

3. The SWPPP indicates the name of the party,(ies) with operational control over Project
specifications (including the ability to make modifications in specifications); and

4. All appropriate contractors have signed either the Co-permittee or non Co-permittee
certification and copies of these certifications are inthe SWPPP.

C. If you have operational control over only a portion of a larger Project (e.g., one of four
homebuilders in a subdivision), you are responsible for compliance with all applicable terms and
conditions of this permit as it relates to your activities on your portion of the construction Site, and
implementation of best management practices (BMPs) and other controls required by the SWPPP.
You must ensure either directly or through coordination with other permittees, that your activities
do not render another party's pollution control ineffective. You must either implement your portion
of a common SWPPP or develop and implement your own SWPPP.

For more effective coordination of BMPs and opportunities for cost sharing, a cooperative effort by
the different Operators at a Site to prepare and participate in a comprehensive SWPPP is
encouraged. Individual Operators at a Site may, but are not required to, develop separate SWPPPs
that cover only their portion of the Project provided reference is made to other Operators at the
Site. In instances where there is more than one SWPPP for a Site, cooperation between the
permittees is encouraged to ensure the storm water discharge controls and other measures are
consistent with one another.
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D. Contractor Certifications and Co-permittee Status.

1. The Owner of a Project, as the applicant for the NPDES permit, is responsible for compliance
with all the terms and conditions of this permit and the SWPPP. The Owner may rely on other
Persons to assist in compliance with this permit and the SWPPP. As such, the Project Owner
and contractors and subcontractors who will conduct construction activities intended to disturb
soils may elect to be Co-permittees. Further, all contractors who will conduct construction
related work intended to disturb soils at the Site that may affect implementation of the SWPPP,
regardless of whether or not they are Co-permittees, must be listed in the SWPPP and attend a
pre-construction conference before they can conduct construction activity at the Site.

2. All contractors and subcontractors identified in the plan as Co-permittees must sign a copy of
the certification statement given below:

"I certify by my signature below that: a) for Sites that disturb 10 or more acres, I participated in
a pre-construction conference onsite or, when allowed, offsite with the individual who is
responsible for the operational control of the Storm Water Pollution Prevention Plan (SWPPP);
and b) I accept the terms and conditions of SWPPP as required by the general National
Pollutant Discharge Elimination System (NPDES permit number SCRIOOQO0) issued to the
Owner/Operator of the construction activity for which I have been contracted to perform
construction related professional services. Further, by my signature below, I understand that I
am becoming a Co-permittee with the Owner/Operator and other contractors that have become
Co-permittees to the general NPDES permit issued to the Owner/Operator of the facility for
which I have been contracted to perform professional construction services. As a Co-permittee,
I understand that I, and my company, as the case may be, am legally accountable to the SC
Department of Health and Environmental Control (DHEC), under the authorities of theCWA
and the SC Pollution Control Act, to ensure compliance with the terms and conditions of the
SWPPP. I also understand that DHEC enforcement actions may be taken against any specific
Co-permittee or combination of Co-permittees if the terms and conditions of the SWPPP are
not met. Therefore, having understood the above information, I am signing this certification
and am receiving Co-permittee status to the aforementioned general NPDES permit."

3. All contractors and subcontractors identified in the plan to perform construction related work
intended to disturb soils at the Site that may affect the implementation of the SWPPP but who
will not be Co-permittees must sign the certification statement given below:

"I certify by my signature below that: a) for Sites that disturb 10 or more acres, I participated
in a pre-construction conference onsite or, when allowed, offsite with the individual who is
responsible for the operational control of the Storm Water Pollution Prevention Plan (SWPPP);
and b) I understand the terms and conditions of SWPPP as required by the general National
Pollutant Discharge Elimination System Permit (NPDES permit number SCRI00000) issued to
the Owner/Operator of the construction activity for which I have been contracted to perform
construction related professional services. I understand that I, and my company, as the case
may be, may be legally accountable to the SC Department of Health and Environmental
Control (DHEC). under the authorities of the CWA and the SC Pollution Control Act, to ensure
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compliance with the terms and conditions of the SWPPP."

4. The date of the signature, the title of the Person providing the signature, and the name, address,
and telephone number of the contracted firm, shall also be provided.., In the event the owner
amends the SWPPP, such amendments should be incorporated to the plan and the contractors
and subcontractors should acknowledge by signature. Co-permittees who have completed their
work prior to the amendments do not have to sign the amendments.

5. The signatory requirements of § 122.22 of South Carolina Regulation 61-9 (see Appendix C of
this permit) are applicable to each contracted entity that must sign one of the contractor's
certification statements. Upon signing the Co-pemittee certification, the contractor is a Co-
permittee and becomes accountable to DHEC to ensure the terms and conditions of this permit
are implemented. All Co-permittees are subject to DHEC enforcement actions if permit
conditions are not met, Enforcement actions may be taken against any specific Co-permittee or
combination of Co-permittee, with consideration given to the party responsible for the
violation. The Owner/Operator submitting the NOI shall retain all contractor certifications for
at least three years after a contractor has completed work at the Site. Contractors who sign the
certification for being a Co-permittee may be liable to DHEC enforcement actions related to
their work at the Site. All certifications must be included in the storm water pollution
prevention plan.

6. Copies of all contractor certifications and a copy of this permit shall be kept with the SWPPP.
For construction Sites that disturb 10 acres or more, the first monthly report or copies of the
first month's inspection forms (refer to Part 3.10.11) submitted by the Owner/Operator to the
Department after construction begins on the facility must include the original and one copy of
all Co-permittee and other contractor certifications. If additional Co-permittees or other
contractors are added later on, the original and one copy of the additional Co-permittee or
contractor certifications must be submitted along with the monthly reports or copies of the
inspection forms submitted after the signing of the certification. For construction Sites that
disturb less than 10 acres, the Owner/Operator of the facility covered by this permit shall make
al contractor certifications available to DHEC upon request. The Department may on a case-
by-case basis require the submittal of the Co-permittee and other contractor certifications.

3.3 Pollution Prevention Plan Contents: Site and Activity Description

A. The SWPPP must identify all Operators for the Project Site, and the areas of the Site over which
each Operator has control.

B. The SWPPP must describe the nature of the construction activity, including:

I. The function of the Project (e.g., low density residential, shopping mall, highway, etc.);

2. The intended sequence and timing of planned major activities that disturb soils such as clearing
and grubbing, initial and final grading, and cut and fill activities at the Site (except for SC
Department of Transportation Projects, unless known at the time the SWPPP is prepared);
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3. Estimates of the total area expected to be disturbed by excavation, grading, or other
construction activities, including dedicated off-site borrow and fill areas; and

4. A general location map (e.g., USGS quadrangle map, a portion of a city or county map, or other
map) with enough detail to identify the location of the construction Site and Surface Waters of
the State within onemile of the Site.

C. The SWPPP must contain a legible Site map, showing the entire Site, identifying:

I. Direction(s) of storm water flow and approximate slopes anticipated after major grading
activities;

2. Areas of soil disturbance and areas that will not be disturbed:

3. Locations of structural and nonstructural BMPs identified in the SWPPP;

4. Locations where stabilization practices are expected to occur;

5. Locations of off-site material, waste, borrow or construction equipment storage areas,
excluding rolloff containers (not applicable to SC Department of Transportation Projects);

.6. Locations of all Surface Waters of the State (including wetlands);

7. Locations where storm water discharges to a surface water; and

8. Areas where final stabilization has been' accomplished and no further construction-phase permit
requirements apply.

D. The SWPPP must describe and identify the location and description of any storm water discharge
associated with industrial activity other than construction at the Site. This includes storm water
discharges from dedicated asphalt plants and dedicated concrete plants, that are covered by this
permit.

3.4 Pollution Prevention Plan Contents: Controls to Reduce Pollutants

A. The SWPPP must include a description of all pollution control measures (i.e., BMPs) that will be
implemented as part of the construction activity to control pollutants in storm water discharges. For
each major activity identified in the Project description, the SWPPP must clearly describe control
measures necessary to comply with this permit and applicable laws and regulations, the general
sequence during the construction process in which the measures will be implemented, and which
Operator is responsible for the control measure's implementation.

B. The SWPPP must include a description of interim and permanent stabilization practices for the
Site, including a schedule of when the practices will be implemented. Site plans should ensure that
existing vegetation is preserved where possible and that disturbed portions of the Site are
stabilized. Use of impervious surfaces for stabilization should be avoided.
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C. For Sites with storm water discharges to a receiving water that is listed as impaired in South
Carolina's 303(d) List of Impaired Waters the following requirements apply:

I. If a TMDL that is applicable to stormwater construction discharges has been established and is
in effect, the requirements of Part 1.3.C.4 must be met.

2. If a TMDL has not been established or is not in effect, you must ensure that your SWPPP does
not allow storm water discharges that will contribute to the violations of the water quality
standards. To accomplish this, you must:

a. First determine whether or not your discharge may contain any pollutant that has caused the
impairment.

b. If your storm water discharges will not contain the pollutant(s) of concern, no additional
requirements are necessary.

c. If your discharge will contain the pollutant(s) of concern, you must carefully evaluate your
selected BMPs and their performance to ensure that stormwater discharges will not
contribute to or cause a violation of water quality standards.For Projects that disturb 25
acres or more, your SWPPP must contain a written quantitative and qualitative assessment.
that the BMPs selected will control your stormwater discharges so that they will not
contribute to or cause a violation of water quality standards. For more information on this
subject, please see the DHEC publication entitled "Antidegradation for Activities
Contributing to NonPoint Source Pollution to Impaired Waters.". This publication can be
downloaded at the following DHEC WEB site:

www.scdhec. 2ov/eoc/water/pubs/antideznps.pdf

3. A copy of the most current 303(d) List of Impaired Waters can be obtained from:

Water Quality Division
Bureau of Water
SC DHEC
2600 Bull Street
Columbia, SC 29201

or it can be downloaded at the following DHEC WEB site:

http://,-"Ww.scdhec. Qov/water/tmd I/

D. The following records must be maintained as part of the SWPPP:

1. Dates when major grading activities as identified in Part 3.3.B occur;

2. Dates when construction activities temporarily or permanently cease on a portion of the Site.
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Notes: Temporarily ceasing construction means ceasing construction on a portion of the Site
for more than 14 days. A portion of the Site, means but is not limited to, portions of the Site
with dedicated controls (see also Subpart 3.13.D of this permit): and

3. Dates when stabilization measures are initiated.

Electronic storage of the above mentioned information is acceptable provided that it is referenced
in the SWPPP and it is readily available.

E. The SWPPP must include a description of structural practices: to divert flows from exposed soils:
to retairLndetain flows; or to otherwise limit runoff and the discharge of pollutants from exposed
areas of the Site. Placement of structural practices in floodplains must be in accordance with
applicable regulations.

F. The SWPPP must include a description of all post-construction storm water management measures
that will be installed during the construction process to control pollutants in storm water discharges
after construction operations have been completed.

G. Structural measures should be placed on upland soils to the degree practicable. Such measures
must be designed and installed in compliance with applicable federal, local, state or tribal
requirements.

1. Permanent structural controls can only be placed in Surface Waters of the State (including
wetlands and ephemeral and intermittent streams) if the US Army Corps of Engineers issues a
permit for the activity under Section 404 of the CWA. When State Navigable Waters may be
affected, the SWPPP must include appropriate requirements applicable to State Navigable
Waters under SC Regulation 19-450.

2. Temporary structural controls can only be placed in perennial Surface Waters of the State if the
US Army Corps of Engineers issues a permit for.the activity under Section 404 of the CWA.
When State Navigable Waters may be affected, the SWPPP must include appropriate
requirements applicable to State Navigable Waters under SC Regulation 19-450. All temporary
structural controls placed in perennial streams must be removed after final stabilization has
been accomplished.

3. Temporary structural controls may only be placed in ephemeral and intermittent streams when
there is no other feasible alternative. All temporary structural controls placed in ephemeral and
intermittent streams must be removed after final stabilization has been accomplished. After
removal of the temporary structural controls, the ephemeral or intermittent stream must be
restored to its original condition.

H. The SWPPP must describe measuresto prevent the discharge of building or other similar materials
to Surface Waters of the State, except as authorized by a permit issued under section 404 of the
CWA.

1. The SWPPP must describe measures to minimize, to the extent practicable, off-site vehicle
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tracking of sediments onto paved surfaces and the generation of dust.

J. The SWPPP must include a description of construction and waste materials expected to be stored
on-site with updates as appropriate. The SWPPP must also include a description of controls,
including storage practices such as rolloff containers., to minimize exposure of the materials to
storm water, and spill prevention and response practices.

K. The SWPPP must include a description of pollutant sources from areas other than construction
(including storm water discharges from dedicated asphalt plants and dedicated concrete plants),
and a description of-controls and measures that will be implemented at those Sites to minimize
pollutant discharges. If these areas are located off the construction area on property not owned by
the owner of the Project, they can be either included in the SWPPP for the construction Site with
the owner of the dedicated facility being a Co-permittee under the construction general permit or
the owner of the dedicated facility can obtain: 1) his own construction general permit coverage to
build the dedicated facility; and 2) his own coverage under the Stormwater General Permit for
Industrial Activity, Permit # SCROOOOOO or other appropriate permit. The method(s) selected to
deal with dedicated facility areas must be addressed in the SWPPP.

3.5 Management of Non-Storm Water Discharges Allowed Under Part 1.3.B

The SW'PPP must identify all allowable sources of non-storm water discharges listed in Subpart 1.3.B
of this permit, except for flows from fire fighting activities, that are combined with storm water
discharges associated with construction activity at the Site. Non-storm water discharges should be
eliminated or reduced to the extent feasible. The SWPPP must identify and ensure the implementation
of appropriate pollution prevention measures for the non-storm water component(s) of the discharge
allowed under Part 1.3.B.

3.6 Maintenance of Controls

A. All erosion and sediment control measures and other protective measures identified in the SWPPP
must be maintained in effective operating condition. If Site inspections required by Subpart 3. 10
identify BMPs that are not operating effectively, maintenancemust be performed as soon as
practical or as reasonably possible and before the next storm event whenever practicable to
maintain the continued effectiveness of storm water controls.

B. If existing BMPs need to be modified or if additional BMPs are necessary to comply with the
requirements of this permit and/or SC's Water Quality Standards, implementation must be
completed before the next storm event whenever practicable. If implementation before the next
storm event is impracticable, the situation must be documented in the SWPPP and alternative
BMPs must be implemented as soon as reasonably possible.

C. Sediment from sediment traps or sedimentation ponds must be removed as indicated in the SWPPP
or when the design capacity has been reduced by 50 percent, which ever occurs first.

3.7 Reserved
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3.8 Copy of Permit Requirements

Copies of this permit, the signed and certified NOI form that was submitted to DHEC, the Co-
permittee certifications required by Subpart 3.2.D, and, if applicable, any local approval must be
included in the SWPPP. Also, upon receipt, a copy of the letter from the DHEC authorizing your
coverage under this CGP must also be included as a component of the SWPPP.

3.9 Applicable State, Tribal, or Local Programs

The SWPPP must be consistent with all applicable federal, state, tribal, or local requirements for soil
and erosion control and storm water management, including updates to the SWPPP as necessary to
reflect any revisions to applicable federal, state, tribal, or local requirements for soil and erosion
control. Except for Projects exempted from the requirements of SC Regulation 72-300 by Section 72-
302 of SC Regulation 72-300, all Projects located outside MS4s must after June 30, 2006 meet the
minimum standards and criteria of South Carolina Regulation 72-300.

3.10 Inspections

A. After construction begins, inspections must be conducted at a minimum in accordance with one of
the two schedules listed below and you must specify in your SWPPP which schedule you will be
following.

1. At least once every 7 calendar days, or

2. At least once every 14 calendar days and within 24 hours of the end of a storm event of 0.5
inches or greater.

B. Inspection frequency may be reduced to at least once every month if the entire Site is temporarily
stabilized.

C. The Department on a case-by-case basis may require any permittee who has coverage under this
CGP to conduct inspections on a more frequent basis than prescribed in this CGP. Examples
include, but are not limited to, permittees who have compliance problems and perrmittees whose
Site's stormwater discharges to environmental sensitive waters (such as waters classified as Trout
Waters, Outstanding Resource Waters, Shellfish Harvesting Waters, etc.).

D. Inspections must be conducted by qualified personnel (provided by the Operator or cooperatively
by multiple Operators). For Projects that disturb more than 2 acres, "Qualified personnel" means a
person knowledgeable in the principles and practice of erosion and sediment controls who
possesses the skills to assess conditions at the construction Site that could impact storm water
quality and to assess the effectiveness of any sediment and erosion control measures selected to
control the quality of storm water discharges from the construction activity. After June 30, 2006,
this person must be either the preparer of the SWPPP or an individual who is under the direct
supervision of the preparer of the approved SWPPP and who meets the requirements in this
paragraph or an individual who has been certified through a Construction Site Inspector
Certification Course that has been approved by DHEC. Inspections may also be conducted by a
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person with a registration equivalent to the registration of the preparer of the SWPPP and who
meets the qualifications of this paragraph or an individual who is under the direct supervision of
the person with an equivalent registration and who meets the requirements in this paragraph. For
Projects that disturb 2 acres or less, the permittee or his designee may perform these inspections
provided the preparer of the SWPPP or someone with a registration equivalent to that of the
preparer of the SWPPP explains the SWPPP including implementation along with the inspection
requirements to the person who will be conducting the inspections.

E. Inspections must include all areas of the Site disturbed by construction activity and areas used for
storage of materials that are exposed to precipitation. Inspectors must look for evidence of, o#" the
potential for, pollutants entering the storm water conveyance system. Sedimentation and erosion
control measures identified in the SWPPP must be observed to ensure proper operation. Discharge
locations must be inspected to ascertain whether erosion control measures are effective in
preventing violations to SC's Water Quality Standards, where accessible. Where discharge
locations are inaccessible, nearby downstream locations must be inspected to the extent that such
inspections are practicable. Locations where vehicles enter or exit the Site must be inspected for
evidence of off-site sediment tracking.

F. Utility line installation, pipeline construction, and other examples of long, narrow, linear
construction activities may limit the access of inspection personnel to the areas described in
Subpart 3.1 O.E above. Inspection of these areas could require that vehicles compromise
temporarily or even permanently stabilized areas, cause additional disturbance of soils, and
increase the potential for erosion. In these circumstances, controls must be inspected on the same
frequencies as other construction Projects, but representative inspections may be performed. For
representative inspections, personnel must inspect controls along the construction Site for 0.25 mile
above and below each access point where a roadway, undisturbed right-of-way, or other similar
feature intersects the construction Site and allows access to the areas described above. The
conditions of the controls along each inspected 0.25 mile segment may be. considered as
representative of the condition of controls along that reach extending from the end of the 0.25 mile
segment to either the end of the next 0.25 mile inspected segment, or to the end of the Project,
whichever occurs first. Representative inspections must include any areas where stormwater
discharges to environmental sensitive waters (such as waters classified as Trout Waters,
Outstanding Resource Waters, Shellfish Harvesting Waters, etc-).

G. For each inspection required above, you, must complete an inspection report. At a minimum, the
inspection report must include:

1. The inspection date;

2. Names, titles, and, if not previously given in an inspection report, the qualifications of
personnel making the inspection, unless those qualifications change;

3. Weather information for the period since the last inspection (or since commencement of
construction activity if the first inspection) including a best estimate of the beginning of each
storm event, duration of each storm event, approximate amount of rainfall for each storm event
(in inches), and whether you know if any discharges occurred;
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4. Weather information and a description of any discharges occurring at the time of the
inspection;

5. Location(s) of discharges of sediment or other pollutants from the Site;

6. Location(s) of BMPs that need maintenance;

7. Location(s) of BMPs that failed to operate as designed or proved inadequate for a particular
location:.

8. Location(s) where additional BMPs are needed that did not exist at the time of inspection; and

9. Corrective action required including any changes to the SWPPP necessary and implementation
dates.

A record of each inspection and of any actions taken in accordance with this Part must be retained
as part of the SWPPP for at least three years from the date that permit coverage expires or is
terminated. The report must be signed in accordance with § 122.22 of SC Regulation 61-9 (see
Appendix C of this permit).

H. For construction Sites disturbing 10 acres or more, a monthly report must be submitted to DHEC
and, if applicable, the appropriate MS4. The report must be signed in accordance with § 122.22 of
SC Regulation 61-9 (see Appendix C of this permit). In lieu of submitting monthly reports, the
reports may be stored electronically in a manner in which DHEC personnel will have access to
review this data, such as on a dedicated website that DHEC personnel will have unlimited access
to. Other forms of electronic storage of monthly reports may be utilized once arrangements have
been made with DHEC. For construction Sites that disturb less than 10 acres, DHEC may require
monthly reports to be submitted on either a Project-by-Project basis or Operator-by-Operator basis.
If the information required in this Subpart is already included on the inspection forms, only copies
of the inspection forms need to be submitted to DHEC. If the information required in this Subpart
is not included on the inspection form, then the monthly reports must include, at a minimum, the
following additional information:

1. A summary of the results of the inspections conducted during the month;

2. A listing of all deficiencies noted during inspections with the date the deficiency was noted;

3. For each deficiency noted that required corrective action:

a. A listing of the name(s), address(es), and telephone number(s) of the party or parties
responsible; and

b. A statement whether this deficiency was previously listed in a monthly report;

4- A listing of the corrective actions that were taken to remedy any deficiencies noted and the date
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the corrective actions were completed;

5. A statement on whether or not the SWPPP was updated to deal with any deficiencies noted; and

6. A copy of each inspection conducted during the month attached in an appendix to the monthly
report.

I. For construction Sites disturbing 10 acres or more, in addition to the information required in
subpart 3.1 0.H above, the first monthly report submitted after construction has started must include
the original and one copy of the Co-permittee and contractor certifications. Subsequent monthly
reports on construction Sites that disturb 10 acres or more must include the original and a copy of
the certification for the Co-permittees and contractors added after construction has started. For each
Co-permittee and contractor certification submitted to the Department, the preparer of the SWPPP
or someone with a registration equivalent to that of the preparer of the SWPPP must certify that
either an on-site or, when applicable, off-site pre-construction conference was held with the Co-
permittee or contractor in accordance with this permit. This certification must give the date of the
conference and the responsibilities of each Co-permittee and contractor.

J. For construction Sites disturbing less than 10 acres, the Owners/Operators may be required to
submit the Co-permittee and contractor certifications on a case-by-case basis. When the
Owner/Operator is required to submit the Co-permittee and contractor certifications, the preparer
of the SWPPP or someone with a registration equivalent to that of the preparer of the SWPPP must
certify that either an on-site or off-site pre-construction conference was held with the Co-
permittees and contractors in accordance with this permit. This certification must give the date of
the conference and the responsibilities of each Co-permittee and contractor.

K. Each monthly report with one copy must be submitted to DHEC on or before the 28th day of the
month following the reporting period. For example, the monthly report for July 2006 is due after
July 31, 2006 and on or before August 28, 2006.

L. Until construction starts, the monthly report may just state that construction activity has not started.

M. Monthly reports, when required, must be submitted until the Notice of Termination is submitted to
DHEC. When the Notice of Termination is submitted, it must contain a signed statement by the
preparer of the SWPPP or a person with a registration equivalent to that of the preparer of the
SWPPP that all work was completed to the best of his or her knowledge and belief in accordance
with the approved SWPPP and this CGP. ForProjects disturbing more than 2 acres, the certifying
person's knowledge and belief must be based on the results of the periodic inspections conducted
by the preparer of the SWPPP (or a person with an equivalent registration) or by a qualified
individual under his or her direct supervision in accordance with this CGP or by an individual
certified through a Construction Site Inspector Certification Course that has been approved by
DHEC.

N. Copies of inspection forms and monthly reports (reports required only if information requested in
Part 3.10.H is not included on the inspection form) must be submitted to DHEC at the following
address:

20



Compliance Assurance Division
Bureau of Water
SC DHEC
2600 Bull Street
Columbia, SC 29201

or to a designated DHEC email address, when available.

A copy of the inspection forms or monthly reports must be submitted to the MS4 that receives your
stormwater discharges when requested in writing by the MS4.

3.11 Maintaining an Updated Plan

A. The SWPPP, including the Site map, must be amended whenever there is a change in design,
construction, operation, or maintenance at the construction Site that will result in discharges that
will cause, have the reasonable potential to cause, or contribute to violations to SC's Water Quality
Standards.

B. The SWPPP must be amended if during inspections or investigations by Site staff, or by local,
state, tribal or federal officials, it is determined that the SWPPP is ineffective in either eliminating,
when reasonably possible, or significantly minimizing pollutants in storm water discharges from
the construction Site.

C. Based on the results of an inspection, the SWPPP must be modified as necessary to include
additional or modified BMPs designed to correct problems identified. Revisions to the SWPPP
must be completed within seven (7) calendar days following the inspection. Implementation of
these additional or modified BMPs must be accomplished as described in Subpart 3.6.B.

D. All design modifications of the SWPPP must be made in accordance with Subpart 3. .A.

3.12 Signature, Plan Review and Making Plans Available

A. A copy of the SWPPP (including a copy of the permit), NOI, and CGP coverage letter from DHEC
must be retained at the construction Site (or other location easily accessible during normal business
hours to: DHEC, EPA, tribal or local agency approving sediment and erosion plans, grading plans,
or storm water management plans; local government officials; and the Operator of a Municipal
Separate Storm Sewer System (MS4) receiving discharges from the Site) from the date of
commencement of construction activities to the date of final stabilization. If you have day-to-day
operational control over SWPPP implementation, you must have a copy of the SWPPP available at
a central location on-site for the use of all those identified as having responsibilities under the
SWPPP whenever they are on the construction Site. If an on-site location is unavailable to store the
SWTPPP when no personnel are present, notice of the plan's location must be posted near the main
entrance at the construction Site. For linear construction of roads or utilities (such as roads built by
the SC Department of Transportation and utility construction including electrical power lines, gas
lines, main sewer trunk lines, and water distribution lines that are not part of a development)
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neither of which are a part of a subdivision or other type of development Projects, the updated
copies of the approved SWPPP must be sent to the appropriate EQC Regional Office in situations
where it is not practical to have the approved SWPPP on location. For SC Department of
Transportation Projects where there is no construction trailer on Site, the SWPPP may be kept in
the office of the SC DOT resident engineer.

B. SWPPPs must be made available upon request by EPA; DHEC; a tribal or local agency approving
sediment and erosion plans, grading plans, or storm water management plans; local government
officials; and the Operator of a Municipal Separate Storm Sewer System (MS4) receiving
discharges from the Site to the requestor. The copy of the SWPPP that is required to be kept on-site
or locally available must be made available, in its entirety, to DHEC or the EPA staff for review
and copying at the time of an on-site inspection.

C. All SWPPPs must be signed and certified in accordance with § 122.22 of SC Regulation 61-9 (see
Appendix C of this permit).

3.13 Management Practices

A. All control measures must be properlyselected, installed, and maintained in accordance with any
relevant manufacturer specifications and good engineering practices. If periodic inspections or
other information indicates a control has been used inappropriately, or incorrectly, the Operator
must replace or modify the control for Site situations as soon as practicable.

B. If sediment escapes the construction Site, off-site accumulations of sediment must be removed at a
frequency sufficient to minimize off-site impacts unless: access to the off-site property cannot be
reasonably obtained from the property owner and DHEC is also unable to get permission for you to
access the off-site property; or DHEC agrees that it is appropriate to leave the off-site
accumulations in place.

C. Litter, construction debris. oils, fuels, and building products with significant potential for impact
(such as stockpiles of freshly treated lumber) and construction chemicals that could be exposed to
storm water must be prevented from becoming a pollutant source in storm water discharges.

D. Except as provided below, stabilization measures must be initiated as soon as practicable in
portions of the Site where construction activities have temporarily or permanently ceased, but in no
case more than 14 days after the construction activity in that portion of the Site has temporarily or
permanently ceased.

I. Where stabilization by the 14th day is precluded by snow cover or frozen ground conditions,
stabilization measures must be initiated as soon as practicable..

2. Where construction activity on a portion of the Site is temporarily ceased, and earth-disturbing
activities will be resumed within 14 days, temporary stabilization measures do not have to be
initiated on that portion of the Site.

E. A combination of sediment and erosion control measures is required to achieve maximum pollutant
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removal.

1. Sediment Basins: For common drainage locations that serve an area with 10 or more acres
disturbed at one time, a temporary (or permanent) sediment basin that provides storage for a
calculated volume of runoff from the drainage area from at least a 10-year, 24-hour storm, or
equivalent control measures, must be provided where attainable until final stabilization of the
Site. Where no such calculation has been performed, a temporary (or permanent) sediment
basin providing at least 3,600 cubic feet of storage per acre drained, or equivalent control
measures, must be provided where attainable until final stabilization of the Site. When
computing the number of acres draining into a common location, it is not necessary to include
flows from off-site areas and flows from on-site areas that are either undisturbed or have
undergone final stabilization where such flows are diverted around both the disturbed area and
the sediment basin. In determining whether installing a sediment basin is attainable, the
Operator may consider factors such as Site soils, slope, available area on-site, etc. In any event,
the Operator must consider public safety as a design factor for the sediment basin, and
alternative sediment controls must be used where Site limitations would preclude a safe design.

2. For drainage locations that serve 10 or more disturbed acres at one time and where a temporary
sediment basin or equivalent controls are not attainable, smaller sediment basins and/or
sediment traps should be used. Silt fences, vegetative buffer strips, or a combination of
sediment controls that are equivalent to sediment basins and/or sediment traps are required for
all down slope boundaries(and for those side slope boundaries deemed appropriate as dictated
by individual Site conditions).

3. For drainage locations serving less than 10 acres, smaller sediment basins and/or sediment traps
should be used. At a minimum, silt fences, vegetative buffer strips, or equivalent sediment
controls are required for all down slope boundaries (and for those side slope boundaries
deemed appropriate as dictated by individual Site conditions) of the construction area unless a
sediment basin providing storage for a calculated volume of runoff from at least a 1 0-year, 24-
hour storm or at least 3,600 cubic feet of storage per acre drained is provided. If a basin is not
provided, each structural control used must be designed to handle the entire drainage area it
serves.

4. The Department may on a case-by-case or watershed-by-watershed basis require the use of a
larger storm event and/or a larger storage volume when designing sediment basins.

F. Velocity dissipation devices must be placed at discharge locations and along the length of any
outfall channel to provide a non-erosive flow velocity from the structure to a water course so that
the natural physical and biological characteristics and functions are maintained and protected (e.g..
no significant changes in the hydrological regime of the receiving water).

3.14 Documentation of Permit Eligibility Related to Total Maximum Daily Loads That Are
Effective and Applicable to Stormwater Construction Discharges
The SWPPP must include documentation supporting a determination of permit eligibility with regard

to waters that have a TMDL that is effective and applicable to stormwater construction discharges,
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including:

A. Identification of whether your discharge (construction storrnwater) is identified, either specifically
or generally, in a TMDL and any associated allocations, requirements, and assumptions identified
for your discharge;

B. Measures taken by you to ensure that your discharge of pollutants from the Site is consistent with
the assumptions and requirements contained in the TMDL that is applicable to your stormwater
discharge, including any specific wasteload allocation that has been established that would apply to
your discharge.

See Subpart 1.3.C.4 for further information on determining permit eligibility related to TMDLs.

PART 4: SPECIAL CONDITIONS, M1ANAGEMENT PRACTICES AND OTHER NON-
NUMERIC LIMITATIONS

4.1 Continuation of the Expired General Permit

If this permit is not reissued or replaced prior to the expiration date, it will be administratively
continued in accordance with the SC Administrative Procedures Act and SC Regulation 61-9 and
remain in force and effect. If you were granted permit coverage prior to the expiration date, you will
automatically remain covered by the continued permit until the earliest of:

A. Reissuance or replacement of this permit, at which time you must comply with the conditions of
the new permit to maintain authorization to discharge; or

B. Your submittal of a Notice of Termination; or

C. Issuance of an individual permit for the Project's discharges; or

D. A formal permit decision by DHEC to not reissue this general permit, at which time you must seek
coverage under an alternative general permit or an individual permit.

4.2 Requiring an Individual Permit or an Alternative General Permit

A. In accordance with Section 122.28(b)(3) of SC Regulation 61-9, DHEC may require you to apply
for and/or obtain an individual NPDES permit. Any interested person may petition DHEC to take
action under this paragraph. If DHEC requires you to apply for an individual NPDES permit,
DHEC will notify you in writing that a permit application is required. This notification will include
a brief statement of the reasons for this decision and an application form. In addition, if you are an
existing permittee covered under this permit, the notice will set a deadline to file the application,
and will include a statement that on the effective date of issuance or denial of the individual
NPDES permit or the alternative general permit as it applies to you, coverage under this general
permit will automatically terminate. Applications must be submitted to DHEC at the address given
in Subpart 2.4. DHEC may grant additional time to submit the application upon your request. If
you are covered under this permit and you fail to submit in a timely manner an individual NPDES
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permit application as required by DHEC, then the applicability of this permit to you is
automatically terminated at the end of the day specified by DHEC as the deadline for application
submittal.

B. If an alternate general permit that is more appropriate for your construction activity is available,
DHEC may grant you coverage under the alternate general permit in lieu of granting you coverage
under this general permit. In accordance with applicable state law and regulation, you have a right
to appeal the Department's decision.

C. You may request to be excluded from the coverage of this general permit by applying for an
individual permit. In such a case, you must submit an individual application in accordance with the
requirements of § 122.26(c)(1)(ii) of SC Regulation 61-9, with reasons supporting the request, to:

Storm Water and Agricultural Section
Bureau of Water
SC DHEC
2600 Bull Street
Columbia, SC 29201

The request may be granted by issuance of an individual permit or an alternative general permit if
your reasons are adequate to support the request.

D. When an individual NPDES permit is issued to you, who are otherwise subject to this permit, or
you are authorized to discharge under an alternative NPDES general permit, the applicability of
this permit to you is automatically terminated on the effective date of the individual permit or the
date of authorization of coverage under the alternative general permit, whichever the case may be.
If you, who are otherwise subject to this permit, are denied an individual NPDES permit or an
alternative NPDES general permit, the applicability of this permit to you is automatically
terminated on the date of such denial, unless otherwise specified by DHEC.

4.3 Releases in Excess of Reportable Quantities

A. You must prevent or minimize the discharge of hazardous substances or oil in storm water
discharges from the construction Site in accordance with the SWPPP. This permit does not relieve
you of the federal reporting requirements of 40 CFR Part 110, 40 CFR Part 117 and 40 CFR Part
302 relating to spills or other releases of oils or hazardous substances.

B. Where a release containing a hazardous substance or oil in an amount equal to or in excess of a
reportable quantity established under either 40 CFR Part 110, 40 CFR Part 117 or 40 CFR Part
302, occurs during a 24-hour period:

1. You must notify the Department's Emergency Response Section at (803) 253-6488 and the
National Response Center (NRC) (800) 424-8802 in accordance with the requirements of 40
CFR Part 110, 40 CFR Part 117 and 40 CFR Part 302 as soon as Site staff have knowledge of
the discharge; and
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2. You must modify the SWPPP as required under Subpart 3.11 within 14 calendar days of
knowledge of the release to: provide a description of the release, the circumstances leading to
the release, and the date of the release. In addition, you must review your SWPPP to identify
measures to prevent the reoccurrence of such releases and to respond to such releases, and you
must modify your SWPPP where appropriate.

4.4 Attainment of Water Quality Standards After Authorization

You must select, install, implement and maintain BMPs at your construction Site that minimize
pollutants in the discharge as necessary to meet applicable water quality standards. In general your
SWPPP developed, implemented, and updated consistent with Part 3.0 is considered as stringent as
necessary to ensure that your discharges do not cause or contribute to a violation of any applicable
water quality standard.

All written responses required under this part must include a signed certification consistent with
§ 122.22 of SC Regulation 61-9 (see Appendix C of this permit).

PART 5: TERMINATION OF COVERAGE

5.1 Requirements

You may only submit a Notice of Termination (NOT) after one or more of the following conditions
have been met:

A. Final stabilization has been achieved on all portions of the Site for which you are responsible;

B. Another Operator has assumed control, according to § 122.41(1)(3) of SC Regulation 61-9 (see
Appendix C of this permit), over all areas of the Site that have not been finally stabilized;

C. Coverage under an individual or alternative general NPDES permit has been obtained; or

D. For residential construction only, temporary stabilization has been completed and the residence has
been transferred to the homeowner.

The NOT must be submitted within 30 days of one of the above conditions being met. Authorization to
discharge terminates at midnight of the day the NOT is signed.

5.2 Submitting a Notice of Termination

It is your responsibility to submit a complete and accurate Notice of Termination (NOT), using the
form (or a photocopy thereof) provided by the Department. The NOT will be made available at our
WEB site at:

http://www.scdhec.net/eac/admin/htmI/egforms.html#Water

If DHEC notifies dischargers (either directly, by public notice, or by making information available on
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the Internet) of other NOT form options (e.g., electronic submission), you may take advantage of those
options to satisfy the requirements of Part 5.

The Notice of Termination must include the following information:

1. Your CGP NPDES coverage number for the storm water discharge;

2. The basis for submission of the NOT, including: final stabilization has been achieved on all
portions of the Site for which the permittee is responsible; another Operator/permittee has
assumed control over all areas of the Site that have not been finally stabilized; coverage under
an alternative NPDES permit has been obtained; or, for residential construction only, temporary
stabilization has been completed and the residence has been transferred to the homeowner;

3. You, the Operator's name, address, telephone number and your organization's Employer
Identification Number (EIN) as established by the U.S. Internal Revenue Service;

4. The name of the Project and address (or a description of location if no street address is
available) of the construction Site for which the notification is submitted; and

5. A certification statement, signed and dated by an authorized representative as defined in
§ 122,22 of SC Regulation 61-9 (see Appendix C of this permit.) and the name and title of that
authorized representative.

6. For Projects disturbing more than 2 acres, a certification statement, signed and dated by the
preparer of the SWPPP or other person with a registration equivalent to that of the preparer of
the SWPPP, that to the best of his or her knowledge and belief all work was conducted and
completed in accordance with the approved SWPPP and this CGP. This certification must be
based on the inspections performed in accordance with this Subpart 3.10 of this CGP and must
state that any deficiencies that were noted have been corrected.

5.3 Where to Submit

A. All original NOTs must be submitted to DHEC at the following address:

Storm Water and Agricultural Section
Bureau of Water
SC DHEC
2600 Bull Street
Columbia, SC 29201

And a copy of the NOT to the MS4 that received your stormwater discharges when requested in
writing by the MS4.

PART 6: RETENTION OF RECORDS

Copies of the SWPPP and all documentation required by this permit, including records of all data used
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to complete the NOI to be covered by this permit, must be retained for at least three years from the
date that permit coverage expires or is terminated. This period may be extended by request of DHEC at
any time.

PART 7: REOPENER CLAUSE

7.1 Procedures for Modification or Revocation

Permýit modification or revocation will be conducted according to § 122.62, § 122.63, § 122.64, and
§ 124. 5 of SC Regulation 61-9.

7.2 Water Quality Protection

If there is evidence indicating that the storm water discharges authorized by this permit cause, have the
reasonable potential to cause or contribute to a violation of any applicable water quality standard, you
may be required to obtain an individual pen-nit in accordance with Part 4.2 of this pen-nit, the permit
may be modified in accordance with Section 122.62 of SC Regulation 61-9 to include different
limitations and/or requirements. as addressed or your coverage may be terminated in accordance with
Section 122.64 of SC Regulation 61-9.

7.3 Timing of Permit Modification

DHEC may elect to modify the permit prior to its expiration (rather than waiting for the new permit
cycle) to comply with any new statutory or regulatory requirements, such as for effluent limitation
guidelines that may be promulgated in the course of the current permit cycle.

PART 8: STANDARD PER-MIT CONDITIONS

South Carolina regulations require that the Standard Conditions provisioned at § 122.41 of SC
Regulation 61-9 be applied to all NPDES permits. You are required to comply with those Standard
Conditions, details of which are provided in Appendix C of this permit, that are applicable to storm
water discharges.
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APPENDIX A - DEFINITIONS AND ACRONYMS DEFINITIONS

"Best Management Practices" (BMPs) means schedules of activities, prohibitions of practices,
maintenance procedures, and other management practices to prevent or reduce the discharge of
pollutants to Surface Waters of the State. BMPs also include treatment requirements, operating
procedures, and practice to control plant Site runoff, spillage or leaks, sludge or waste disposal, or
drainage from raw material storage.

"Co-Permittee" means a permittee to an NPDES permit that is only responsible for permit conditions
relating to the discharge for which it is Operator.

"Commencement of Construction Activities" means the initial disturbance of soils associated with
clearing, grading, or excavating activities or other construction-related activities (e.g., stockpiling of
fill material).

"Control Measure" as used in this permit, refers to any BMP or other method used to prevent or reduce
the discharge of pollutants to "Waters of the State".

"CWA" means the Clean Water Act or the Federal Water Pollution Control Act, 33 U.S.C. section
1251 et seq.

"DHEC" means the South Carolina Department of Health and Environmental Control's Office of
Environmental Quality Control.

"Discharge" when used without qualification means the "discharge of a pollutant."

"Discharge of Storm Water Associated with Construction Activity" as used in this permit, refers to a
discharge of pollutants in storm water from areas where soil disturbing activities (e.g., clearing,
grading, or excavation), construction materials or equipment storage or maintenance (e.g., fill piles,
borrow area, concrete truck washout, fueling), or other industrial storm water directly related to the
construction process (e.g., concrete or asphalt batch plants) are located.

"Eligible" means qualified for authorization to discharge storm water under this general permit.

"Facility" or "Activity" means any "point source" or any other facility or activity (including land or
appurtenances thereto) that is subject to regulation under the NPDES program.

"Federal Facility" means any buildings, installations, structures, land, public works, equipment,
aircraft, vessels, and other vehicles and property, owned by, or constructed or manufactured for the
purpose of leasing to, the Federal government.

"Final Stabilization" means that:

1. All soil disturbing activities at the Site have been completed and either of the two following
criteria are met:
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a. A uniform (e.g., evenly distributed, without large bare areas) perennial vegetative cover
with a density of 70 percent of the native background vegetative cover for the area has been
established on all unpaved areas and areas not covered by permanent structures; or

b. Equivalent permanent stabilization measures (such as the use of riprap, gabions, or
geotextiles) have been employed.

2. When background native vegetation or other appropriate vegetation will cover less than 100
percent of the ground (e.g., arid areas, beaches), the 70 percent coverage criteria is adjusted as
follows: if the native vegetation or other appropriate vegetation covers 50 percent of the
ground, 70 percent of 50 percent (0.70 X 0.50 = 0.35) would require 35 percent total cover for
final stabilization. On a beach with no natural vegetation, no stabilization is required.

3. For individual lots in residential construction, final stabilization means that either:

a. The homebuilder has completed final stabilization as specified above; or

b. The homebuilder has established temporary stabilization including perimeter controls for an
individual lot prior to occupation of the home by the homeowner and informing the
homeowner of the need for, and benefits of, final stabilization.

4. For construction Projects on land used for agricultural purposes (e.g., pipelines across crop or
range land, staging areas for highway construction, etc.), final stabilization may be
accomplished by returning the disturbed land to its preconstruction agricultural use. Areas
disturbed that were not previously used for agricultural activities, such as buffer strips
immediately adjacent to "Surface Waters of the State," and areas which are not being returned
to their preconstruction agricultural use must meet the final stabilization criteria (1.) or (2) or (3)
above.

"Indian country" is defined at § 122.2 of SC Regulation 61-9 to mean:

I. All land within the limits of any Indian reservation under the jurisdiction of the United States
Government, notwithstanding the issuance of any patent, and, including rights-of-way running
through the reservation;

2. All dependent Indian communities with the borders of the United States whether within the
originally or subsequently acquired territory thereof, and whether within or without the limits
of a state; and

3. All Indian allotments, the Indian titles to which have not been extinguished, including rights-
of-ways running through the same.

"Large Construction Activity" is the construction industrial activity as defined at § 122.26(b)(14)(x) of
SC Regulation 61-9 and incorporatedhere by reference. A large construction activity includes clearing,
grading, and excavating resulting in a land disturbance that will disturb equal to or greater than five
acres of land or will disturb less than five acres of total land area but is part of a larger common plan of
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development or sale that will ultimately disturb equal to or greater than five acres. Large construction
activity does not include routine maintenance that is performed to maintain the original line and grade,
hydraulic capacity, or original purpose of the Site.

"Municipal Separate Storm Sewer System" or "MS4" is defined at § 122.26(b)(8) of SC Regulation 61-
9 to mean a conveyance or system of conveyances (including roads with drainage systems, municipal
streets, catch basins, curbs, gutters, ditches, manmade channels, or storm drains):

1. Owned and operated by a state, city, town, borough, county, parish, district, association, or
other public body (created by or pursuant to State law) having jurisdiction over disposal of
sewage, industrial wastes, storm water, or other wastes, including special districts under State
law such as a sewer district, flood control district or drainage district, or similar entity, or an
Indian tribe or an authorized Indian tribal organization, or a designated and approved
management agency under section 208 of the CWA that discharges to Surface Waters of the
State;

2. Designed or used for collecting or conveying storm water;

3. Which is not a combined sewer; and

4. Which is not part of a Publicly Owned Treatment Works (POTW) as defined at §122.2 of SC
Regulation 61-9.

"New Project" means the "commencement of construction activities" occurs after the effective date of
this permit.

"Ongoing Project" means the "commencement of construction activities" occurs before the effective
date of this permit.

"Operator" for the purpose of this permit and in the context of storm water associated with
construction activity, means any party associated with a construction Project that meets either of the
following two criteria:

1. The party has operational control over construction plans and specifications. Note: A party has"operational control over construction plans and specifications" if they have the authority to
prepare or modify such plans and specifications under Subpart 3.1 A; or

2. The party has "operational control over day-to-day activities" at a Project that are necessary to
ensure compliance with a SWPPP for the Site or other permit conditions (e.g., they are
authorized to direct workers at a Site to carry out activities required by the SWPPP or comply
with other permit conditions). This definition is provided to inform permittees of EPA's
interpretation of how the regulatory definitions of "Owner or Operator" and "facility or
activity" are applied to discharges of storm water associated with construction activity.

"Owner or Operator" means the owner or Operator of any "facility or activity" subject to regulation
under the NPDES program. For purposes of this permit, when local governments (counties, cities,
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etc.) construct or improve state roads, the owner of these road construction projects during the
construction is the local government.

"Permitting Authority" means the United States Environmental Protection Agency, EPA, a Regional
Administrator of the Environmental Protection Agency or an authorized representative.

"Person" means any individual, public or private corporation, political subdivision, association,
partnership, corporation, municipality, State or Federal agency, industry, copartnership, firm, trust,
estate, any other legal entity whatsoever, or an agent or employee thereof.

"Point Source" means any discernible, confined, and discrete conveyance, including but not limited to,
any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling stock concentrated
animal feeding operation, landfill leachate collection system, vessel or other floating craft from which
pollutants are or may be discharged. This term does not include return flows from irrigated agriculture
or agricultural storm water runoff.

"Pollutant" is defined at §122.2 of SC Regulation 61-9. A partial listing from this definition includes:
dredged spoil, solid waste, sewage, garbage, sewage sludge, chemical wastes, biological materials,
heat, wrecked or discarded equipment, rock, sand, cellar dirt, and industrial or municipal waste.

"Project" means an undertaking such as, but not limited to, construction of commercial development,
residential development, industrial development, roadways, railways, and utility lines.

"Project Area" means:

1. The areas on the construction Site where storm water discharges originate and flow toward the
point of discharge into the receiving waters (including areas where excavation, Site
development, or other ground disturbance activities occur) and the immediate vicinity.
(Example: 1. Where bald eagles nest in a tree that is on or bordering a construction Site and
could be disturbed by the construction activity or where grading causes storm water to flow
into a small wetland or other habitat that is on the Site that contains listed species.)

2. The areas where storm water discharges flow from the construction Site to the point of
discharge into receiving waters. (Example: Where storm water flows into a ditch, swale, or
gully that leads to receiving waters and where listed species (such as amphibians) are found in
the ditch, swale, or gully.)

3. The areas where storm water from construction activities discharge into receiving waters and
the areas in the immediate vicinity of the point of discharge. (Example: Where storm water
from construction activities discharges into a stream segment that is known to harbor listed
aquatic species.)

4. The areas where storm water BMPs will be constructed and operated, including any areas
where storm water flows to and from BMPs. (Example: Where a storm water retention pond.
would be built.)
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5. The areas upstream and /or downstream from construction activities discharges into a stream
segment that may be affected by the said discharges. (Example: Where sediment discharged to
a receiving stream settles downstream and impacts a breeding area of a listed aquatic species.)

"Receiving water" means the "Waters of the State" as defined in § 122.2 of SC Regulation 61-9 into
which the regulated storm water discharges.

"Runoff coefficient" means the fraction of total rainfall that will appear at the conveyance as runoff.

"Site" means the land or water area where any "facility or activity" is physically located or conducted,
including adjacent land used in connection with the facility or activity.

"Small Construction Activity" is defined under the definition of "Stormwater discharge associated with
small construction activity" at § 122.26(b)(15) of SC Regulation 61-9 as follows: "Storm water
discharge associated with small construction activity means the discharge of storm water from:

(i) Construction activities including clearing, grading, and excavating that result in land disturbance
of equal to or greater than one acre and less than five acres and, in coastal counties within one-half
(1/2) mile of a receiving water body (but not for single-family homes which are not part of a
subdivision development), that result in any land disturbance less than five acres. Small
construction activity also includes the disturbance of less than one acre of total land area that is
part of a larger common plan of development or sale if the larger common plan will ultimately
disturb equal to or greater than one and less than five acres. Small construction activity does not
include routine maintenance that is performed to maintain the original line and grade, hydraulic
capacity, or original purpose of the facility. The Department may waive the otherwise applicable
requirements in a general permit for a storm water discharge from construction activities that
disturb less than five acres where:

(A) The value of the rainfall erosivity factor ("R" in the Revised Universal Soil Loss Equation) is
less than five during the period of construction activity. The rainfall erosivity factor is
determined in accordance with Chapter 2 of Agriculture Handbook Number 703, Predicting
Soil Erosion by Water: A Guide to Conservation Planning With the Revised Universal Soil
Loss Equation (RUSLE), pages 21-64, dated January 1997. The Director of the Federal
Register approves this incorporation by reference in accordance with 5 U.S.C 552(a) and I
CFR part 51. Copies may be obtained from EPA's Water Resource Center., Mail Code
RC4100, 401 M St. S.W., Washington, DC 20460. A copy is also available for inspection at
the U.S. EPA Water Docket, 401 M Street S.W., Washington, DC. 20460, or the Office of
the Federal Register, 800 N. Capitol Street N.W. Suite 700, Washington, DC. An Operator
must certify tothe Department that the construction activity will take place during a period
when the value of the rainfall erosivity factor is less than five, or

(B) Storm water controls are not needed based on a "total maximum daily load" (TMDL)
approved or established by EPA that addresses the pollutant(s) of concern or, for non-impaired
waters that do not require TMDLs, an equivalent analysis that determines allocations for small
construction Sites for the pollutant(s) of concern or that determines that such allocations are
not needed to protect water quality based on consideration of existing in-stream
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concentrations, expected growth in pollutant contributions from all sources, and a margin of
safety. For the purpose of this paragraph, the pollutant(s) of concern include sediment or a
parameter that addresses sediment (such as total suspended solids, turbidity or siltation) and
any other pollutant that has been identified as a cause of impairment of any water body that
will receive a discharge from the construction activity. The Operator must certify to the
Department that the construction activity will take place, and storm water discharges will
occur, within the drainage area addressed by the TMDL or equivalent analysis.

(ii) Any other construction activity designated by the Department, or in States with approved NPDES
programs either the Department or the EPA Regional Administrator, based on the potential for
contribution to a violation of a water quality standard or for significant contribution of pollutants
to waters of the United States."

"Storm Water" means storm water runoff, snowmelt runoff, and surface runoff and drainage.

"Storm Water Discharge-Related Activities" as used in this permit, include: activities that cause,
contribute to, or result in storm water point source pollutant discharges, including but not limited to:
excavation, Site development, grading and other surface disturbance activities; and measures to control
storm water including the siting, construction and operation of BMPs to control, reduce or prevent
storm water pollution.

"Surface Waters of the State" means "Waters of the State" as defined in § 122.2 of SC Regulation 61-9
except for groundwater.

"Total Maximum Daily Load" or "TMDL" means the sum of the individual wasteload allocations
(WLAs) for point sources and load allocations (LAs) for nonpoint sources and natural background. If a
receiving water has only one point source discharger, the TMDL is the sum of that point source WLA
plus the LAs for any nonpoint sources of pollution and natural background sources, tributaries, or
adjacent segments. TMDLs can be expressed in terms of either mass per time, toxicity, or other
appropriate measure.

"Waters of the State" is defined in §122.2 of SC Regulation 61-9.

"Wetland" means those areas that are inundated or saturated by surface or groundwater at a frequency
and duration sufficient to support, and that under normal circumstances do support, a prevalence of
vegetation typically adapted for life in saturated soil conditions. Wetlands generally include swamps,
marshes, bogs, and similar areas.

ACRONYMS

BMP - Best Management Practices

CGP - Construction General Permit

CFR - Code of Federal Regulations
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CWA - Clean Water. Act

EPA - United States Environmental Protection Agency

MS4 - Municipal Separate Storm Sewer System

NOI - Notice of Intent

NOT - Notice of Termination

NPDES - National Pollutant Discharge Elimination System

POTW - Publicly Owned Treatment Works

SWPPP - Storm Water Pollution Prevention Plan

TMDL - Total Maximum Daily Load
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APPENDIX B - SMALL CONSTRUCTION WAIVERS AND INSTRUCTIONS

These waivers are only available to storm water discharges associated with small construction
activities (i.e., 1-5 acres). As the Operator of a small construction activity, you may be able to qualify
for a waiver in lieu of needing to obtain coverage under this general permit based on: (A) a low rainfall
erosivity factor, (B) a TMDL analysis, or (C) an equivalent analysis that determines allocations for
small construction Sites are not needed. Each Operator, otherwise needing permit coverage, must
notify DHEC of its intention for a waiver. It is the responsibility of those individuals wishing to obtain
a waiver from coverage under this general permit to submit a complete and accurate waiver
certification as described below. Where the Operator changes or another is added during the
construction Project, the new Operator must also submit a waiver certification to be waived.

A. Rainfall Erosivity Waiver

Under this scenario the small construction Project's rainfall erosivity factor calculation ("R" in the
Revised Universal Soil Loss Equation) is less than 5 during the period of construction activity. The
Operator must certify to the Permitting Authority that construction activity will occur only when the
rainfall erosivity factor is less than 5. The period of construction activity begins at initial earth
disturbance and ends with final stabilization. Where vegetation will be used for final stabilization, the
date of installation of a stabilization practice that will provide interim non-vegetative stabilization can
be used for the end of the construction period, provided the Operator commits (as a condition of waiver
eligibility) to periodically inspect and properly maintain the area until the criteria for final stabilization
as defined in the construction general permit have been met. If use of this interim stabilization
eligibility condition was relied on to qualify for the waiver, signature on the waiver with its
certification statement constitutes acceptance of and commitment to complete the final stabilization
process. The Operator must submit a waiver certification to DHEC prior to commencing construction
activities.

Note: The rainfall erosivit, factor "R " is determined in accordance with Chapter 2 of
Agriculture Handbook Number 703, Predicting Soil Erosion by Water: A Guide to
Conseration Planning With the Revised Universal Soil Loss Equation (RUSLE), pages 21-64,
dated January 1997; United States Department ofAgriculture (USDA), Agricultural Research
Service.

EPA funded a cooperative agreement with Texas A&M University to develop an online rainfall
erosivity calculator. You can access the calculator from EPA's website at:

www.epa., ov/npdes/stormwater/cgp

Use of the calculator allows you to determine potential eligibility for the rainfall erosivity waiver. It
may also be useful in determining the time periods during which construction activity could be waived
from permit coverage. You may find that moving your construction activity by a few weeks, or
expediting Site stabilization will allow you to qualify for the waiver.

If you are the Operator of the construction activity and eligible for a waiver based on low erosivity
potential, you must provide the following information on the waiver certification in order to be waived
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from permitting requirements:

1. Name, address and telephone number of the construction Site Operators;

2. Name (or other identifier), address, county or similar governmental subdivision, and
latitude/longitude of the construction Project or Site;

3. Estimated construction start and completion (i.e., final stabilization) dates, and total acreage (to
the nearest quarter acre) to be disturbed;

4. The rainfall erosivity factor calculation that applies to the active construction phase at your
Project Site; and

5. A statement, signed and dated by an authorized representative, as provided in § 122.22 of SC
Regulation 61-9 (see Appendix C of this permit), that certifies that the construction activity will
take place during a period when the value of the rainfall erosivity factor is less than five.

At the time of publication, a Low Erosivity Waiver Form is not available. If EPA or DHEC does create
a form, it will be noticed (either directly, by public notice, or by making information available on the
Internet at:

w vw.epa.gov/npdes/stormwater/c p2 or http://www.scdhec.2ov/stormwater

Note.: If the R factor is 5 or greater, you cannot apply for the rainfall erosivitv waiver, and must
appy hfor permit coverage as per Subpart 2.1 of the construction general permit, unless you
qualifi, for the Water Qualitv Waiver as described below.

If your small construction Project continues beyond the projected completion date given on the waiver
certification, you must recalculate the rainfall erosivity factor for the new Project duration. If the R
factor is below five (5), you must update all applicable information on the waiver certification and
retain a copy of the revised waiver as part of the Site SWPPP. The new waiver certification must be
submitted prior to the projected completion date listed on the original waiver form to assure your
exemption from permitting requirements is uninterrupted. If the new R factor is five (5) or above, you
must submit an NOI as per Part 2.

B. TMDL Waiver

This waiver is available if a TMDL that addresses the pollutant(s) of concern and has determined that
controls on storm water discharges from small construction activity are not needed to protect water
quality. The pollutant(s) of concern include sediment (such as total suspended solids, turbidity or
siltation) and any other pollutant that has been identified as a cause of impairment of any water body
that will receive a discharge from the construction activity. Information on TMDLs that have been
established is available from EPA online at wwwNv.epa.gov/owow/tmdl/ and from DHEC at:
w 'w.scdhec .gov/water/tmdl/.

If you are the Operator of the construction activity and eligible for a waiver based on compliance with
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a TM.DL, you must provide the following information on the Waiver Certification form in order to be
waived from permitting requirements:

1. Name, address and telephone number of the construction Site Operator(s);

2. Name (or other identifier), address, county or similar governmental subdivision, and
latitude/longitude of the construction Project or Site;

3. Estimated construction start and completion (i.e., final stabilization) dates, and total acreage (to
the nearest quarter acre) to be disturbed;

4. The name of the water body(s) that would be receiving storm water discharges ftom your
construction Project;

5. The name and approval date of the TMDU and

6. A statement, signed and dated by an authorized representative, as provided in § 122.22 of SC
Regulation 61-9 (see Appendix C of this permit), that certifies that the construction activity will
take place and that the storm water discharges will occur, within the drainage area addressed by
the TMDL.

C. Equivalent Analysis Waiver

This waiver is available for non-impaired waters only. The Operator can develop an equivalent
analysis that determines allocations for his small construction Site for the pollutant(s) of concern or
determines that such allocations are not needed to protect water quality. This waiver requires a small
construction Operator to develop an equivalent analysis based on existing in-stream concentrations,
expected growth in pollutant concentrations ftom all sources, and a margin of safety.

If you are a construction Operator who wants to use this waiver, you must develop your equivalent
analysis and provide the following information to be waived from permitting requirements:

1. Name, address and telephone number of the construction Site Operator(s);

2. Name (or other identifier), address, county or similar governmental subdivision and
latitude/] ongitude of the construction Project or Site;

3. Estimated construction start and completion (i.e., final stabilization) dates, and total acreage (to
the nearest quarter acre) to be disturbed;

4. The name of the water bodies that would be receiving storm water discharges from your
construction Project;

5. Your equivalent analysis, and

6. A statement, signed and dated by an authorized representative, as provided in § 122.22 of SC
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Regulation 61-9 (see Appendix C of this permit), that certifies that the construction activity will
take place and that the storm water discharges will occur, within the drainage area addressed by
the equivalent analysis.

D. Waiver Deadlines and Submissions

1. Waiver certifications must be submitted prior to commencement of construction activities.

2. If you submit a TMDL or equivalent analysis waiver request, you are not waived until DHEC
approves your request. As such, you may not commence construction activities until receipt of
approval from DHEC.

3. Late Notifications: Operators are not prohibited from submitting waiver certifications after
initiating clearing, grading, excavation activities, or other construction activities. DHEC may take
enforcement for any unpermitted discharge or violations of laws or regulations that occur between
the time construction commenced and waiver authorization is granted.

Submittal of a waiver certification is an optional alternative to obtaining permit coverage for
discharges of storm water associated with small construction activity, provided you qualify for the
waiver. Any discharge of storm water associated with small construction activity not covered by either
a permit or a waiver may be considered an unpermitted discharge under the Clean Water Act and the
SC Pollution Control Act. As mentioned above, DHEC may take enforcement for any unpermitted
discharge or violations of laws or regulations that occur between the time construction commenced and
either discharge authorization is granted or a complete and accurate waiver certification is submitted.
DHEC may notify any Operator covered by a waiver that they must apply for a permit. DHEC may
notify any Operator who has been in non-compliance with a waiver that they may no longer use the
waiver for future Projects. Any member of the public may petition DHEC to take action under this
provision by submitting written notice along with supporting justification.

Complete and accurate Rainfall Erosivity waiver certifications must be sent to the following address:

Storm Water and Agricultural Permitting Section
Bureau of Water
SC DHEC
2600 Bull Street
Columbia, SC 29201

Complete and accurate TMDL or equivalent analysis waiver requests must be sent to the following
address:

Storm Water and Agricultural Permitting Section
Bureau of Water
SC DHEC
2600 Bull Street
Columbia, SC 29201
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APPENDIX C- SECTIONS 122.41 AND 122.22 OF SC REGULATION 61-9

Section 122.41 of SC Regulation 61-9.

122.41. Conditions applicable to all permits. The following conditions apply to all NPDES permits.
Additional conditions applicable to NPDES permits are in section 122.42. All conditions applicable to
NPDES permit shall be incorporated into the permits either expressly or by reference. If incorporated
by reference, a specific citation to the federal regulations (or the corresponding approved State
regulations) must be given in the permit.

(a) Duty to comply. The permittee must comply with all conditions of the permit. Any
permit noncompliance constitutes a violation of the Clean Water Act and the Pollution Control Act and
is grounds for enforcement action; for permit termination, revocation and reissuance, or modification;
or denial of a permit renewal application. The Department's approval of wastewater facility Plans and
Specifications does not relieve the permittee of responsibility to meet permit limits.

(1) The permittee shall comply with effluent standards or prohibitions established
under section 307(a) of the Clean Water Act for toxic pollutants and with standards for sewage sludge
use or disposal established under section 405(d) of the CWA within the time provided in the
regulations that establish these standards or prohibitions or standards for sewage sludge use or
disposal, even if the permit has not yet been modified to incorporate the requirement.

(2) Failure to comply with permit conditions or the provisions of this regulation
may subject the permittee to civil penalties under S.C. Code Section 48-1-330 or criminal sanctions
under S.C. Code Section 48-1-320. Sanctions for violations of the Federal Clean Water Act may be
imposed in accordance with the provisions of 40 CFR Part 122.41(a)(2) and (3).

(3) A person who violates any provision of this regulation, a term, condition or
schedule of compliance contained within a valid NPDES permit, or the State law is subject to the
actions defined in the State law.

(b) Duty to reapply. If the permittee wishes to continue an activity regulated by this
permit after the expiration date of this permit, the permittee must apply for and obtain a new permit.
(But see 122.4(g)(2)).

(c) Need to halt or reduce activity not a defense. It shall not be a defense for a permittee
in an enforcement action that it would have been necessary to halt or reduce the permitted activity in
order to maintain compliance with the conditions of this permit.

(d) Duty to mitigate. The permittee shall take all reasonable steps to minimize or prevent
any discharge or sludge use or disposal in violation of this permit which has a reasonable likelihood of
adversely affecting human health or the environment.

(e) (1) Proper operation and maintenance. The permittee shall at all times properly
operate and maintain in good working order and operate as efficiently as possible all facilities and
systems of treatment and control (and related appurtenances) which are installed or used by the
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permittee to achieve compliance with the terms and conditions of this permit. Proper operation and
maintenance includes effective performance based on design facility removals, adequate funding,
adequate operator staffing and training and also includes adequate laboratory controls and appropriate
quality assurance procedures. This provision requires the operation of back-up or auxiliary facilities or
similar systems which are installed by a permittee only when the operation is necessary to achieve
compliance with the conditions of the permit.

(2) The permit-tee shall develop and maintain at the facility a complete Operations and
Maintenance Manual for the waste treatment facilities and/or land application system. The manual
shall be made available for on-site review during normal working hours. The manual shall contain
operation and maintenance instructions for all equipment and appurtenances associated with the waste
treatment facilities and land application system. The manual shall contain a general description of: the
treatment process(es), the operational procedures to meet the requirements of (e)( 1) above, and the
corrective action to be taken should operating difficulties be encountered.

(3)(i) Except as stated in (ii) below, the permittee shall provide for the performance of
daily treatment facility inspections by a certified operator of the appropriate grade as defined in the
permit for the facility. The inspections shall include, but should not necessarily be limited to, areas
which require visual observation to determine efficient operation and for which immediate corrective
measures can be taken using the 0 & M manual as a guide. All inspections shall be recorded and shall
include the date, time, and name of the person making the inspection, corrective measures taken, and
routine equipment maintenance, repair, or replacement performed. The permittee shall maintain all
records of inspections at the permitted facility as required by the permit, and the records shall be made
available for on-site review during normal working hours.

(ii) The Department may make exceptions to operating requirements, if stated in
the permit, as follows:

(A) Attendance by the certified operator of the appropriate grade ("the
operator") is normally required only on days when treatment or discharge occurs.

(B) For performance of daily inspections, permits may allow a reduced
grade of operator for limited time periods under specific circumstances when justified by the permittee
in a staffing plan and approved by the Department.

(C) Reduced inspection frequency, but in no case less than weekly. may
be suitable when specified in the permit, if there is complete telemetry of operating data and there is
eithera simple treatment system with a low potential for toxicity but requiring pumps or other
electrical functions or the ability to stop the discharge for an appropriate period when necessary.

(D) In other circumstances where the permittee demonstrates the
capability to evaluate the facility in an alternative manner equivalent to the inspection requirements in
subparagraph 3(i).

(E) Any exceptions allowed under (A), (B), (C), and (D) above may be
subject to compliance with the permit conditions.
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(4) (i) Purpose. This regulation establishes rules for governing the operation and
maintenance of wastewater sewer systems, including gravity or pressure interceptor sewers. It is the
purpose of this rule to establish standards for the management of sewer systems to prevent and/or
minimize system failures that would lead to public health or environmental impacts.

(ii) Authority and applicability. Under Section 48-1-30 of the Code of Laws of
South Carolina (1976 as amended), the Department is authorized to adopt such rules and regulations as
may be necessary to implement the Pollution Control Act. This regulation applies to all sewer systems
that have been or would be subject to a DHEC construction permit under Regulation 61-67 and whose
owner owns or operates the wastewater treatment system to which the sewer discharges and which
discharges under NPDES. Nothing in this regulation supersedes a more stringent requirement that may
be imposed by sewer system owners that manage wastewater from satellite systems. This regulation
(122.41(e)(4)) is effective when published in the State Register.

(iii) General requirements. The requirements to properly operate and maintain
sewer systems are the responsibility of the system owner. General Standards. The sewer system owner
must:

(A) Properly manage, operate, and maintain at all times all parts of its
sewer system(s), to include maintaining contractual operation agreements to provide services, if
appropriate;

(B) Provide adequate capacity to convey base flows and peak flows for
all parts of the sewer system or, if capital improvements are necessary to meet this standard, develop a
schedule of short and long term improvements:

(C) Take all reasonable steps to stop and mitigate the impact of releases
of wastewater to the environment; and

(D) Notify the Department within 30 days of a proposed change in

ownership of a sewer system.

(iv) [Reserved.]

(f) Permit actions. This permit may be modified, revoked and reissued, or terminated for
cause. The filing of a request by the permittee for a permit modification, revocation and reissuance, or
termination, or a notification of planned changes or anticipated noncompliance does not stay any
permit condition.

(g) Property rights. This permit does not convey any property rights of any sort, or any
exclusive privilege.

(h) Duty to provide information. The permittee shall furnish to the Department, within a
reasonable time, any information which the Department may request to determine whether cause exists
for modifying, revoking and reissuing, or terminating this permit or to determine compliance with this
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permit. The permittee shall also furnish to the Department upon request, copies of records required to
be kept by this permit.

(i) Inspection and entry. The permittee shall allow the Department, or an authorized
representative (including an authorized contractor acting as a representative of the Department), upon
presentation of credentials and other documents as may be required by law, to:

(1) Enter upon the permittee's premises where a regulated facility or activity is
located or conducted, or where records must be kept under the conditions of this permit;

(2) Have access to and copy, at reasonable times, any records that must be kept
under the conditions of this permit;

(3) Inspect at reasonable times any facilities, equipment (including monitoring and
control equipment), practices, or operations regulated or required under this-permit- and

(4) Sample or monitor at reasonable times, for the purposes of assuring permit
compliance or as otherwise authorized by the Clean Water Act and Pollution Control Act, any
substances or parameters at any location.

(j) Monitoring and records.

(1) (i) (A)Samples and measurements taken for the purpose of monitoring shall
be representative of the monitored activity.

(B) Samples shall be reasonably distributed in time, while maintaining
representative sampling.

(C) No analysis, which is otherwise valid, shall be terminated for the
purpose of preventing the analysis from showing a permit or water quality violation.

(ii) Flow Measurements.

(A) Where primary flow meters are required, appropriate flow
measurement devices and methods consistent with accepted scientific practices shall be present and
used to ensure the accuracy and reliability of measurements of the volume of monitored discharges.
The devices shall be installed, calibrated, and maintained to ensure that the accuracy of the
measurements is consistent with the accepted capability of that type of device. Devices selected shall
be capable of measuring flows with a maximum deviation of not greater than 10 percent from the true
discharge rates throughout the range of expected discharge volumes. The primary flow device, where
required, must be accessible to the use of a continuous flow recorder.

(B) Where permits require an estimate of flow, the permittee shall
maintain at the permitted facility a record of the method(s).used in "estimating" the discharge flow
(e.g., pump curves, production charts, water use records) for the outfall(s) designated on limits pages to
monitor flow by an estimate.
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(C) Records of any necessary calibrations must be kept.

(iii) The Department may designate a single, particular day of the month on
which any group of parameters listed in the permit must be sampled. When this requirement is
imposed in a permit, the Department may waive or alter compliance with the permit requirement for a
specific sampling event for extenuating circumstances.

(iv) The Department may require that a permittee monitor parameters in the
stream receiving his permitted discharge as necessary to evaluate the need for and to establish limits
and conditions and to insure compliance with water quality standards (i.e., R.61768).

(2) Except for records of monitoring information required by this permit related to
the permittee's sewage sludge use and disposal activities, which shall be retained for a period of at
least five years (or longer as required by R.61-9.503 or R.61-9.504); the permittee shall retain records
of all monitoring information, including all calibration and maintenance records and all original strip
chart recordings for continuous monitoring instrumentation, copies of all reports required by this
permit, and records of all data used to complete the application for this permit, for a period of at least 3
years from the date of the sample, measurement, report or application. This period may be extended
by request of the Department at any time.

(3) Records of monitoring information shall include:

(i) The date, exact place, and time of sampling or measurements;

(ii) The individual(s) who performed the sampling or measurements;

(iii) The date(s) analyses were performed;

(iv) The individual(s) who performed the analyses;

(v) The analytical techniques or methods used; and

(vi) The results of such analyses.

(4) Analyses for required monitoring must be conducted according to test
procedures approved under 40 CFR Part 136 unless other test procedures have been specified in the
permit or, in the case of sludge use or disposal, unless otherwise specified in R.61-9.503 or R.61-
9.504.

(5) The PCA provides that any person who falsifies, tampers with, or knowingly
renders inaccurate any monitoring device or method required to be maintained under this permit shall,
upon conviction, be punished by a fine of not more than S25,000 or by imprisonment for not more than
2 years, or both. If a conviction of a person is for a violation committed after a first conviction of such
person under this paragraph, punishment provided by the Clean Water Act is also by imprisonment of
not more than 4 years.
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(k) Signatory requirement.

(1) All applications, reports, or information submitted to the Department shall be
signed and certified (See section 122.22).

(2) The PCA provides that any person who knowingly makes any false statement,
representation, or certification in any record or other document submitted or required to be maintained
under this permit, including monitoring reports or reports of compliance or non-compliance shall, upon
conviction, be punished by a fine of not more than $25,000 per violation, or by imprisonment for not
more than two years per violation, or by both.

(1) Reporting requirements.

(1) Planned changes. The permittee shall give notice to the Department as soon as
possible of any planned physical alterations or additions to the permitted facility. Notice is required
only when:

(i) The alteration or addition to a permitted facility may meet one of the
criteria for determining whether a facility is a new source in section 122.29(b); or

(ii) The alteration or addition could significantly change the nature or
increase the quantity of pollutants discharged. This notification applies to pollutants which are subject
neither to effluent limitations in the permit, nor to notification requirements under section 122.42(a)(1).

(iii) The alteration or addition results in a significant change in the
permittee's sewage sludge or industrial sludge use or disposal practices, and such alteration, addition,
or change may justify the application of permit conditions that are different from or absent in the
existing permit, including notification of additional use or disposal sites not reported during the permit
application process or not reported pursuant to an approved land application plan (included in the
NPDES permit directly or by reference);

(2) Anticipated noncompliance. The permittee shall give advance notice to the
Department of any planned changes in the permitted facility or activity which may result in
noncompliance with permit requirements.

(3) Transfers. This permit is not transferable to any person except after notice to the
Department. The Department may require modification or revocation and reissuance of the permit to
change the name of permittee and incorporate such other requirements as may be necessary under the
Pollution Control Act and the Clean Water Act. (See section 122.61; in some cases, modification or
revocation and reissuance is mandatory.)

(4) Monitoring reports. Monitoring results shall be reported at the intervals
specified in the permit.

(i) Monitoring results must be reported on a Discharge Monitoring Report
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(DMR) or forms provided or specified by the Department for reporting results of monitoring of sludge
use or disposal practices.

(ii) If the permittee monitors any pollutant more frequently than required by
the permit using test procedures approved under 40 CFR Part 136 or, in the case of sludge use or
disposal, approved under 40 CFR Part 136 unless otherwise specified in R.61-9.503 or R.61-9.504, or
as specified in the permit, the results of this monitoring shall be included in the calculation and
reporting of the data submitted in the DMR or sludge reporting form specified by the Department.

(iii) Calculations for all limitations which require averaging of measurements
shall utilize an arithmetic mean unless otherwise specified by the Department in the permit.

(5) Compliance schedules. Reports of compliance or noncompliance with, or any
progress reports on, interim and final requirements contained in any compliance schedule of this
permit shall be submitted no later than 14 days following each schedule date.

(6) Twenty-four hour reporting.

(i) The permittee shall report any noncompliance which may endanger
health or the environment. Any information shall be provided orally within 24 hours from the time the
permittee becomes aware of the circumstances. A written submission shall also be provided within 5
days of the time the permittee becomes aware of the circumstances. The written submission shall
contain a description of the noncompliance and its cause; the period of noncompliance, including exact
dates and times, and if the noncompliance has not been corrected, the anticipated time it is expected to
continue; and steps taken or planned to reduce, eliminate, and prevent reoccurrence of the
noncompliance.

(ii) The following shall be included as information which must be reported
within 24 hours under this paragraph.

(A) Any unanticipated bypass which exceeds any effluent limitation

in the permit. (See section 122.44(g)).

(B) Any upset which exceeds any effluent limitation in the permit.

(C) Violation of a maximum daily discharge limitation for any of the
pollutants listed by the Department in the permit to be reported within 24 hours (See section
122.44(g)).

(iii) The Department may waive the written report on a case-by-case basis for
reports under paragraph (1)(6)(i) of this section if the oral report has been received within 24 hours.

(7) Other noncompliance. The permittee shall report all instances of noncompliance
not reported under paragraphs (1)(4), (5), and (6) of this section, at the time monitoring reports are
submitted. The reports shall contain the information listed in paragraph (1)(6) of this section.
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(8) Other information. Where the permittee becomes aware that it failed to submit
any relevant facts in a permit application, or submitted incorrect information in a permit application or
in any report to the Department, it shall promptly submit such facts or information.

(M) Bypass.

(1) Definitions.

(i) "Bypass" means the intentional diversion of waste streams from any
portion of a treatment facility.

(ii) "Severe property damage" means substantial physical damage to
property, damage to the treatment facilities which causes them to become inoperable, or substantial
and permanent loss of natural resources which can reasonably be expected to occur in the absence of a
bypass. Severe property damage does not mean economic loss caused by delays in production.

(2) Bypass not exceeding limitations. The permittee may allow any bypass to occur
which does not cause effluent limitations to be exceeded but only if it also is for essential maintenance
to assure efficient operation. These bypasses are not subject to the provisions of paragraph (m)(3) and
(m)(4) of this section.

(3) - Notice.

(i) Anticipated bypass. If the permittee knows in advance of the need for a
bypass, it shall submit prior notice, if possible, at least ten days before the date of the bypass.

(ii) Unanticipated bypass. The permittee shall submit notice of an
unanticipated bypass as required in paragraph (1)(6) of this section (24-hour notice).

(4) Prohibition of bypass

(i) Bypass is prohibited, and the Department may take enforcement action
against a permittee for bypass, unless:

(A) Bypass was unavoidable to prevent loss of life, personal injury,
or severe property damage;

(B) There were no feasible alternatives to the bypass, such as the use
of auxiliary treatment facilities, retention of untreated wastes, or maintenance during normal periods of
equipment downtime. This condition is not satisfied if adequate back-up equipment should have been
installed in the exercise of reasonable engineering judgment to prevent a bypass which occurred during
normal periods of equipment downtime or preventive maintenance; and

(C) The permittee submitted notices as required under paragraph
(m)(3) of this section.
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(ii) The Department may approve an anticipated bypass, after considering its
adverse effects, if the Department determines that it will meet the three conditions listed above in
paragraph (m)(4)(i) of this section.

(n) Upset.

(1) Definition. "Upset" means an exceptional incident in which there is
unintentional and temporary noncompliance with technology based permit effluent limitations because
of factors beyond the reasonable control of the permittee. A upset does not include noncompliance to
the extent caused by operational error, improperly designed treatment facilities, inadequate treatment
facilities, lack of preventive maintenance, or careless or improper operation.

(2) Effect of an upset. An upset constitutes an affirmative defense to an action
brought for noncompliance with such technology based permit effluent limitations if the requirements
of paragraph (n)(3) of this section are. met. No determination made during administrative review of
claims that noncompliance was caused by upset, and before an action for noncompliance, is final
administrative action subject to judicial review.

(3) Conditions necessary for a demonstration of upset. A permittee who wishes to
establish the affirmative defense of upset shall demonstrate, through properly signed, contemporaneous
operating logs, or other relevant evidence that:

(i) An upset occurred and that the permittee can identify the cause(s) of the
upset;

(ii) The permitted facility was at the time being properly operated; and

(iii) The permittee submitted notice of the upset as required in paragraph
(1)(6)(ii)(B) of this section (24 hour notice).

(iv) The permittee complied with any remedial measures required under
paragraph (d) of this section.

(4) Burden of proof. In any enforcement proceeding, the permittee seeking to
establish the occurrence of an upset has the burden of proof.

(o) Misrepresentation of Information.

(1) Any person making application for a NPDES discharge permit or filing any
record, report, or other document pursuant to a regulation of the Department, shall certify that all
information contained in such document is true. All application facts certified to by the applicant shall
be considered valid conditions of the permit issued pursuant to the application.

(2) Any person who knowingly makes any false statement, representation, or
certification in any application, record, report, or other documents filed with the Department pursuant
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to the State law, and the rules and regulations pursuant to that law, shall be deemed to have violated a
perinit condition and shall be subject to the penalties provided for pursu ant to 48-1-320 or 48-1-330.

Section 122.22 of SC Regulation 61-9.

122.22. Signatories to permit applications and reports.

(a) Applications. All permit applications shall be signed as follows:

(1) For a corporation: by a responsible corporate officer. For the purpose of this
section, a responsible *Corporate officer means:

(i) A president, secretary, treasure r, or vice-president of the corporation in
charge of a principal business function, or any other person who performs similar policy or decision-
making functions for the corporation, or

(ii) The manager of one or more manufacturing, production, or operating
facilities, provided, the manager is authorized to make mana .gement decisions which govern the
operation of the regulated facility including having the explicit or implicit duty of making major
capital investment recommendations, and initiating and directing other comprehensive measures to
assure long term environmental compliance with environmental laws and regulations; the manager can
ensure that the necessary systems are established or actions taken to gather complete and accurate
information for permit application requirements; and where authority to sign documents has been
assigned or delegated to the manager in accordance with corporate procedures.

(2) For a partnership or sole proprietorship: by a general partner or the proprietor,
respectively-, or

(3) For a municipality, State, Federal, or other public agency or public facility: By
either a principal executive officer, mayor, or other duly authorized employee or ranking elected
official. For purposes of this section, a principal executive officer of a Federal agency includes:

0) The chief executive officer of the agenty, or

(ii) A senior executive officer having responsibility for the overall
operations of a principal geographic unit of the agency (e.g_ Regional Administrator, Region IV.EPA).

(b) All reports required by permits, and other information requested by the Department,
shall be signed by a person described in paragraph (a) of this section, or by a duly authorized
representative of that person. A person is a duly authorized representative only if

(1) The authorization is made in writing by a persoi! described in paragraph (a) of
this section;

(2) The authorization specifies either an individual or a position having
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responsibility for the overall operation of the regulated facility or activity such as the position of plant
manager, operator of a well or a well field, superintendent, position of equivalent responsibility, or an
individual or position having ' overall responsibility for environmental matters for the company. (A duly
authorized representative may thus be either a named individual or any individual occupying a named
position.) and,

(3) The written authorization is submitted to the Department.

(c) Changes to authorization. If an authorization under paragraph (b) of this section is no
longer accurate because a different individual or position has responsibility for the overall operation of
the facility, a new authorization satisfying the requirements of paragraph (b) of this section must be
submitted to the Department prior to or together wi.th any reports, information, or applications to be
signed by an authorized representative.

(d) Certification. Any person signing a document under paragraph (a) or (b) of this section
shall make the following certification: "I certify under penalty of law that this document and all
attachments were prepared under my direction or supervision in accordance with a system designed to
assure that qualified personnel properly gather and evaluate the information submitted. Based on my
inquiry of the person or persons who manage the system, or those persons directly responsible for
gathering the information, the infori-nation submitted is, to the best of my knowledge and belief, true,
accurate, and complete. I am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations."
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Gunter, Gary - NUS

From: Toby D Feaster [tfeaster@ usgs.gov]
Sent: Tuesday, July 25, 2006 10:33 AM
To: Gunter, Gary - NUS
Cc: Noel M Hurley; Paul A Conrads; Toby D Feaster
Subject: Re: Data Request for 7010 info
Attachments: attvlfrz.dat

Gary,

I cannot speak for DHEC and DNR. Typically, if DHEC wants a 7Q10 updated, they will get the USGS to do it. It is
my understanding that DNR is starting to do some Iowflow analyses themselves but I do not know if they have
looked at the Broad River stations. Below is the information that I spoke of in my voicemail.

Hope this helps,
S Toby

Currently, we have published 7010 estimates for the following Broad River stations:

Station No. Station Name Period of Record . Drainage Area 7Q10
Used in Analysis (square miles) (cubic feet per second)

02153500 Broad River near Gaffney Oct. 1938-Mar. 1971, 1,490 540
Jun. 1986-Mar. 1987

02156500 Broad River near Carlisle Oct. 1938-Mar. 1987 2,790 730
02161500 Broad River at Richtex Oct. 1925-Mar. 1987 4,850 1,000

These estimates come from USGS Water-Resources Investigations Report 91-4170 SLow-flow frequency and flow
duration of selected South Carolina Streams through 1987" by Michael G. Zalants. We have been pursuing
cooperators with an interest in updating this statistics. So far, we have several cooperators that have the interest
but not the revenue at this time. From time to time, we get request to update the low-flow statistics at a particular
station and handle those on a per cost basis. That is, when the request comes in, we submit a time and cost
estimate to the party requesting the update and move forward once we have an official agreement in place.

Toby D. Feaster
Hydrologist (Engineer)
USGS South Carolina Water Science Center
Clemson Field Office
405 College Ave., Suite 200
Clemson, SC 29631

Email: tfeaster@ usgs.gov
Phone: (864) 656-6747
Fax: (864) 656-6779

"Gunter, Gary - NUS" <GaryGunter@ttnus.com>
To Toby Feaster <tfeaster@usgs.gov>
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07/2512006 10:19 AM cc
Subject Data Request for 7010 irfo

Toby, thanks for the information. Would DHEC or DNR have determined their
own 7QI1 data?

Gary L. Gunter
Earth Scientist
TETRA TECH NUS, Inc.
900 Trail Ridge Road
Aiken, South Carolina 29603
Direct Line: (803) 641-6318
FAX: (803) 642-8454
TtNUS office Line: (803) 649-7963, x 6318
Gary. Gunterettnus. com
chttp://www.ttnus.com/ chttp://www.ttnus.com/> >
chttp://www.tetratech.com chttp://www.tetratech.com> >

NOTICE OF CONFIDENTIALITY
This e-mail message and its attachments (if any) are intended solely for the
use of the addressees hereof. In addition, this message and the attachments
(if any) may contain information that is confidential, privileged and exemrt
from disclosure under applicable law. If you are no: the intended recipient
of this message, you are prohibited from reading, disclosing, reproducing,
distributing, disseminating or otherwise using this transmission. Delivery
of this message to any person other than the intended recipient is not
intended to waive any right or privilege. If you have received this message
in error, please promptly notify the sender by reply e-mail and immediately
delete this message from your system.
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-Operators. and .Co-Permittees
Operator:v.The party-with operational control over construction
plans and specs or-the party that has operational control over

. day-to-day activities at a Project that are necessaryýto ensure
compliance with-a SWPPP for the site and other_permit -

conditions (autho0-rized-to direct workers at a Site to, carry out
activities required by the SWPPP or comply with other permit
conditions)

Co-Permittee: a permittee to: an NPDES
permit that is only responsible for permit
conditions relating to the discharge for
which it is Operator
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Co-Permittee andContractor Certifications

If you willbe performing land-disturbing activities on
the' site, you must sign one of the Statements
describede tlow.-.-

All c6-permittees must sign a certification- statement that they
accept theterms and con-ditions of theStormwater Pollution
Prevention Plan (SWPPP) as required by the CGP issued to
the Owner/ Operator and have participated in the pre-
construction meeting
All contractoirs that-are not co-permittees must sign a
certification statement that they understand they may be.
accountable to-DHEC to ensure..compliance with the SWPPP
and that they have participated. in the pre-construction
meeting -

(

I .. 1) 11



Stonnwater Permitting In South Carolina Page 1 of I

M eetings
. upurpose:-Exp-ain-the SWPPP to- co-permitteesand

contractors before. they perform land-disturbing activities at
S.-the site

Meetings; eiiq d 6nsite (unless approved by-DHEC to be

conducted offsite)L-."
-. .Li near -' odc etnprojects may conduct meeting offsite

• All oo-permittees, contractors that are not co-permitteesand preparer of the SWPPP (or someone with registration
equivalent) or person with operational control of plans andspecs must attend

Certification o-fp-re-construction meeting required for
W, -. projects disturbing 10 acres or more
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nspectio.n. Freq.e n .cy
Must-choose one of the following schedules and
indicate on the-SWPPP

0() Once•everv 7 calendar days; or
(2) OrctkeViery 14 calendar days and-within 24 hours

:*.,• , of the end of a storm event of 0.5- inches or greater

-7 nInspection frequency may be reduced to at least
once every, month if. the
entire site is temporarily
stabilized

0



Storrmwater Permitting In South Carolina Page 1 of I

. .... .. ... . ... " •.-...- '
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that portion of the site will
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Silt Curtains as a Dredging
Project Management Practice

INTRODUCTION: Environmental windows are imposed on many U.S. Army Corps of
Engineers (USACE) dredging projects in both coastal and inland waterways. Over 83 protected
or sensitive species that have been identified fall into at least 20 general categories of concern for
potentially negative impacts from dredging and disposal operations. One of the most frequently
cited reasons for establishing an environmental window is impacts from turbidity and suspended
sediments (Reine, Dickerson, and Clarke 1998). Over the past 15 to 20 years there. have also
been increased concerns regarding the potential impacts that. dredging of contaminated sediments
may have on nearby environmental resources.

In response to the need to protect sensitive environmental resources, silt or turbidity curtains
have been designated a "best management practice (BNT)" by the Corps of Engineers, other
Federal Agencies, and state regulatory authorities. Silt curtains are devices that control
suspended solids and turbidity in the water column generated by dredging and disposal of
dredged material. Consequently, silt curtains are considered an integral and necessary part of the
regulatory strategy for many dredging projects. Unfortunately, factors contributing to the
effectiveness of silt curtains under different circumstances are poorly understood by dredging
project regulators and the public alike. Dredging contractors attest to the fact. that, in their
experience, silt curtains do not work under many of the site conditions encountered in navigation
and environmental dredging projects. Ile published literature contains few comprehensive
studies that demonstrate how effective silt curtains have been in meeting the intended project
objectives (Johanson 1976, 1977; JBF Scientific Corporation 1978; Lawler, Matusky and Skelly
Engineers 1983).

One goal of the Dredging Operations and Environmental Research (DOER) Program is to
provide current accurate technical guidance on environmental controls for dredging operations.
Remaining challenges include rigorous examination of silt or turbidity curtains as a temporary
control measure to better define performance criteria and identification of technical guidelines
for their selection and use m' navigation and environmental dredging projects.

PURPOSE: This technical note reviews the basic types of silt curtains used in navigation and
environmental dredging projects. The emphasis is on the state of the practice and circumstances
under which silt curtain function best. A checklist is.provided to aid in consideration of silt
curtain applications, including selection, design, specifications, deployment, and maintenance of
silt curtains at dredging projects. This note also serves to update and supplement earlier
guidance (e.g., Johanson 1977 and JBF Scientific Corporation (1978)) published on the
application and performance of silt curtains.
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DEFINITIONS: Silt curtains, turbidity screens, silt/turbidity barriers, gunderbooms, etc., are not
to be confused with silt fences used in terrestrial control of soil erosion. Silt curtains are
designed specifically to control suspended solids and turbidity generated in the water column as
a result of navigation and environmental dredging operations. Silt and turbidity control devices
have many names that have been used interchangeably by the Corps of Engineers, the U.S.
Environmental Protection Agency (USEPA), various State regulatory agencies, dredging
contractors, consultants, and manufacturers and suppliers. The following terminology represents
common usage:

* Silt is defined as fine-grained suspended material that can be readily resuspended or stripped
from sediment that is either being hydraulically or mechanically dredged from or placed in
the water. Resuspended matter is generally measured gravimetrically and expressed as Total
Suspended Solids (TSS) in milligrams per liter.

" Turbidity is a measure of the optical properties (amount of scattering and absorption of light
rays) of the water in which dredging and dredged material disposal occur. Turbidity is
frequently expressed in Nephelometric Turbidity Units (NTU).

" A Silt/Turbidity Curtain has traditionally been defined as an impermeable device for control
of suspended solids and turbidity in the water column generated by dredging and dredged
material disposal operations. Recently, the term "silt curtain" has been used to describe
floating vertical barriers fabricated from either solid or permeable materials.

* A SiltTurbidity Screen is a flow-through filtering device for control of suspended material
and turbidity in the water column generated by dredging and dredged material disposal
operations. All screens are composites of solid material (usually to facilitate flotation and
mooring purposes) and permeable geosynthetic fabrics to filter water and reduce water
pressure on the device.

" A Gunderboom is a device similar to a silt or turbidity screen that has been modified to
control oil spills by adding adsorbent geotextile material.

For the purposes of this technical note, the term "silt curtain" will be used generically to describe
devices deployed in water to control suspended solids or turbidity resulting from dredging
operations.

TYPICAL QUESTIONS ON SELECTION AND USE OF SILT CURTAINS

What Are the Components of Silt Curtains? Silt curtains are vertical, flexible structures
that extend downward from the water surface to a specified water depth. Typically fabricated of
flexible, polyester-reinforced thermoplastic (vinyl) fabric, the curtain is maintained in a vertical
position by flotation material at the top and a ballast chain along the bottom (Figure 1).

A tension cable is often built into the curtain immediately above or just below the flotation
segments (top tension) to absorb stresses imposed by currents and hydrodynamic turbulence.
The curtains are usually manufactured in standard sections (e.g., up to 50 ft) that can be joined
together at a particular site to provide a curtain of specified length. Curtains are generally
deployed to extend to 1-2 ft above the bottom to allow mudflow to pass beneath them. Anchored

2
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area is intended to provide residence time to allow soil particles to settle out of suspension and
reduce flow to other areas where negative impacts could occur. Suspended solids can also
conceivably. be diverted from areas where environmental damages could occur from the
settlement of these suspended particles. Silt curtains may also be used to protect specific, areas
(e.g., sensitive habitats, water intakes, or recreational areas) from suspended sediment and
particle-associated contamination.

What Processes Affect Silt Curtains? In many cases where silt curtains are used, the
concentration of fine-grained suspended solids inside the curtain enclosure may be relatively
high (i.e., in excess of I gIL). The suspended material may be composed of relatively large,
rapidly settling particles or flocs. In the case of a typical pipeline disposal operation surrounded
by a silt curtain (Figure 2), where suspended solid concentrations are high and material usually
flocculated, the vast majority (95 percent) of the fine-grained material descends. rapidly to the
bottom where it forms a fluid mud layer that slopes away from the source at an approximate
gradient of 1:200. The other 5 percent of the material remains suspended in the water column
above the fluid mud layer and is responsible for the turbid appearance of the water inside the
curtain. While the curtain provides an enclosure where some of the fine-grained material may
flocculate and/or settle, most of this fine-grained suspended material in the water column escapes
with the flow of water and fluid mud under the curtain. The silt curtain does not indefinitely
contain turbid water but instead controls the dispersion of turbid water by diverting the flow
under the curtain, thereby minimizing the turbidity in the water column outside the silt curtain.

Figure2. Processes affecting silt curtain performance (JBF Scientific Corporation (1978))

4
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Whereas properly deployed and maintained silt curtains can effectively control the distribution of
turbid water, they are not designed to contain or control fluid mud. In fact, when the
accumulation of fluid mud reaches the depth of the ballast chain along the lower edge of the
skirt, the curtain must be moved away from the discharge; otherwise sediment accumulation on
the lower edge of the skirt can pull the curtain underwater and eventually bury it. Consequently,
the rate of fluid mud accumulation relative to changes in water depth due to tides must be
considered during a silt curtain operation.

How Are Silt Curtains De-
ployed? After the deployment AMAZE (NOT RCOMNDE)
site has been surveyed, the
geometry of the deployed
curtain should be determined Re\

based on the objectives of silt
curtain application, the
hydrodynamic regime at the
project site, and factors such as
boat traffic. Typical deployment M HARGE P.• E

configurations for silt curtains CTAIN MOVEMENT DUE /

are shown in Figure 3. In some TO REVERSING URRENTS

cases, the curtain may be
deployed in an open-water
environment in the form of a
"maze,"i a semicircle or U, or a
circle or ellipse.

The maze configuration ("A,"
Figure 3) has been used on
rivers where boat traffic is
present, but appears to be NOTE.

relatively ineffective due to
direct flow through the aperture 0 oODRNG BUOY

between the curtain sections. On , ANCHOR

a river where the current does
not reverse, a U configuration Figure 3. Typical silt curtain deployment configurations (JBF
("B," Figure 3) is acceptable, Scientific Corporation (1978))
but the distance between the
anchored ends of the curtain (i.e., across the gap) should be large enough to prevent leakage of
turbid water around the ends of the U. In situations where the turbid water is being generated by
effluent from a containment area or a pipeline disposal operation close to the shoreline, the
curtain can be anchored in a semicircular or U configuration ("C," Figure 3) with the ends of the
curtain anchored onshore approximately equidistant from the discharge point. In a tidal situation
with reversing currents a circular or elliptical configuration ("D," Figure 3) is necessary. This
latter case requires a more extensive mooring system. A typical curtain might be 500 to 1500 ft
for the U or semicircular configurations and 1000 to 3000 ft for the circular/elliptical case.
Figure 4 shows a single floating silt curtain being deployed from a pier.
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What Types of Silt Curtains
Are Commercially Available
for Silt Curtains? Many types
of commercially available silt
curtains are manufactured to
perform specific functions.
Names given by the
manufacturers to describe the silt
curtains include "floating,"
"floating diversion baffle, .... fixedhangin, "perz3eable, "sstadine"
"frame," "sinkable hanging," and
"combination." Other names refer
to the type of water or current
where the curtain will be used Figure 4. Single flotation silt curtain being deployed from
(e.g., slack, slow, medium, fast, shoreline (Courtesy of Marke Wilkie, Elastecl
rough, tidal, etc.). American Marine, Inc., 401 Shearer Blvd., Cocoa,

FL 32922)
Typical silt curtain types are shown in Figures 5 and 6. Most silt curtains incorporate the
following common specification components:

* Flotation or buoyancy (e.g., solid or compressed air).
- Skirt depth (height between the top boom and the curtain bottom).
0 Fabric (e.g., tensile strength, tear strength, abrasion resistance, material, coating, weight,

seams/seals, drains, and color-bright yellow or international orange are recommended).
0 Connectors (e.g., lace, bolt through, ASTM universal, PVC slotted tube, hook and 0-ring).
0 Ballast (e.g., type and weight).
* Tension member or load line (i.e., upper, mid, or bottom).

What Is Known about the Effectiveness of Silt Curtains? Silt curtains have been
evaluated since the early 1970's. One of the most definitive early studies on the functional
capabilities and performance of silt curtains in the United States was completed by JBF
Scientific Corporation (1978) during the Corps of Engineers' Dredged Material Research
Program. The study consisted of evaluating past and present uses, effectiveness of various
applications, deployment guidelines and specifications, deployment methods, and environmental
conditions that might limit the use of silt curtains. Much of the technical guidance presented in
the study report is still valid and represents a fundamental source of information currently used
by silt curtain design practitioners. Summarizing the JBF Scientific Corporation study, silt
curtain effectiveness depends on many factors such as:

" Nature of the operation (i.e., navigation or environmental dredging).
" Quantity and type of material in suspension within or upstream of the curtain (including

debris, oils, and chemicals).
• Characteristics, construction, and condition of the curtain as well as the area and

configuration of the barrier enclosure (e.g., partial or full depth containment, either solid or
permeable).

6
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Type I
167m (5W8) POLYPROPYLENE ROPE

NYLON REINFORCED VINYL

ECONOMY FABRICS AVLAJLABLE
STANDARD FABRICS 510 G (18 oz)
5.4 kg/mm (300 IbrwL)

Type II
GALVANIZED #24 SAFETY HOOK

-510 g (18 oz) OR 625 g (22 oz) / TOP-LOAD LINE 8 mm (5116-)
VINYl. COVERED NYLON / VI.NYL COATED CABLE

PVC SLOT-CONNECTOR WATER. .•• SEAL /

Figure 5. Types I and II silt curtains (USACE EP 1110-1-16, Appendix C, BMP-27, page C-167)
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TURBIDITY CURTAIN TYPE III

STRESS BAND

W16 VINYL COATED CABLE
(ON BOTH SIDES OF CURTAIN TO REDUCE STRAIN)

LAB ULNK

STRESS PLATE
SAFETY HOOK#24

NOTE. ANCHORING WITH BUOYS;
AS SHOWN. REMOVES ALL
VERTICAL FORCES FROM THE
CURATIN. HENCE, THE CURTAIN
WILL NOT SINK FROM WIND OR
CURRENT LOADS ,

ORENTATION WHEN INSTALLED
(TIDAL SITUATION - TYPE III)

ATTACH IN..ES
TO SHACKLE /AUTOMATIC FLASHING UGHT

(ON AT DUSK - OFF AT DAWN)
100' ON CENTER SHALL BE
USED IN NAVIGABLE CHANNELSONLY

'-.STANWORO CONTAINMENT
SYSTEMS LIGHT" BUOY,
•.A, (AS RECOMMETHEMANFACTURER)

... MI 12. .°, •o• . ...... E.

Figure 6. Type III silt curtain (USACE EP 1110-1-16, Appendix C, BMP-27, page C-167)

" Method of deployment.
" Hydrodynamic conditions

(e.g., strong currents [>1
knot or 1.5 fps], high winds
[especially with long fetch
areas], fluctuating water
levels [i.e., tides],
excessive wave height
including ship wakes, and
drifting debris and ice).

Figure 7 shows a silt curtain
installation in San Francisco
Bay during a moderate squall. Figure 7. Floating curtain deployed in San Francisco Bay

(courtesy of Julie Kistle, KFM-Joint Venture, San
Francisco-Oakland Bay Bridge East Span Skyway
Project Turbidity Monitoring Project)
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JBF Scientific Corporation (1978) defined effectiveness as "the degree of turbidity reduction
outside the curtain relative to the turbidity levels inside the curtain enclosure." They also
concluded that:

In some cases, turbidity levels in the water column outside the curtain can be 80-90 percent
lower than levels inside or up-current of the curtain enclosure. High currents and energy
environments cause silt curtains to flare, thus reducing the curtain's effective depth. At a
current of I knot, the effective skirt depth of a 1.5-m curtain is approximately 0.9 m. Increased
turbulence around the curtain also tends to cause resuspension of the fluid mud layer and may
cause increased turbidity levels in the upper water column beyond the curtain. Tidal currents
that dominate the hydrodynamic regime may cause the fluid mud to be resuspended, especially
if the curtain is not properly deployed. Frequently, changes in the direction of the current will
dominate the direction and movement (flapping) of an improperly anchored curtain. Where
anchoring is inadequate and particularly at sites where tidal currents dominate the
hydrodynamic regime and probably cause resuspension of the fluid mud as the curtain sweeps
back and forth over the fluid mud with changes in the direction of the tidal currents, the
turbidity levels outside the curtain can be higher (as much as 10 times) than the levels inside
the curtain.

Finally, JBF Scientific Corporation (1978) stated, "With respect to overall effectiveness and
deployment considerations a current velocity of approximately I knot appears to be a practical
limiting condition for silt curtain use."

In preparation for the construction of the Westway interstate highway in New York, a test
program was established to determine the effectiveness and deployment configurations needed
for the dredging activities associated with the highway construction project. Lawler, Matusky,
and Skelly Engineers (1983) reported the results of the water quality tests performed on the
prototype silt curtains used in the test program. They concluded, "Visual observations and field
measurements showed the silt curtain to be an effective barrier to currents, dye, suspended
solids, and turbidity. The curtain did not function as a permeable fabric as predicted, water
appeared to flow around it rather than through it." The silt curtain contained most contaminants
with the exception of ammonia. Mixing outside the curtain in the water column brought the
levels down to background levels. Lawler, Matusky, and Skelly Engineers also concluded, "'The
low currents measured behind the curtain indicated that the curtain blocks, flow patterns and
creates a quiescent zone. The lack of flow through the curtain is probably attributable to the
water taking the path of least resistance (i.e., under the piers or around the ends). Clogging of
the curtain with suspended solids (either background or caused by dredging) would only
aggravate this situation." At the time, the concept of enclosing a dredge was new and untested.
Notably, a concern arose that enclosing the dredge with a silt curtain would create a settling
basin for solids that could promote the concentration and release of oxygen-consuming
suspended contaminants in violation of water quality standards. The exchange of water inside
the curtain became a design topic and relief panels (flaps) were considered to allow a 25-percent
exchange of basin volume over a 12-hr period.

In 1994, the USEPA published a remediation guidance document as part of the Assessment and
Remediation of Contaminated Sediments (ARCS) Program (USEPA 1994). They concluded,
"As a generalization, silt curtains and screens are most effective in relatively shallow quiescent
water. As the water depth increases and turbulence caused by currents and waves increases, it

9
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becomes increasingly difficult to effectively isolate the dredging operation from the ambient
water. The St. Lawrence Centre (1993) advises against the use of silt curtains in water deeper
than 6.5 m or in currents greater than 50 cm/sec (LJSEPA 1994)."

The USEPA also suggested that to be effective, curtains deployed around the remediation
dredging operation must remain in place until the operation is completed at that site. For large
projects, frequent relocation of the curtains may be necessary as the dredge moves to new areas.
The USEPA also highlighted the fact that curtains should not impede navigation traffic, an
important consideration during their deployment.

What Information Is Available on Selection, Design, Specification, and Deploy-
ment of Silt Curtains? Several types of guidelines are used to select, design, and deploy silt
curtains for dredging projects. Guidelines available for silt curtains are contained in several
technical and regulatory resource documents. Table 1 is a listing of technical guidelines and best
management practices. Typically, topics covered include planning considerations (site-specific
project conditions), design criteria, construction specifications (curtains and other materials),
installation or deployment, removal, and maintenance. A notable exception is monitoring of
curtain performance.

Selecting which guide or best management practice to follow depends on particular project
requirements, site locations, and the type of silt curtain specification needed (i.e., performance of
product). Table 2 is an example of the minimum recommended specification for a silt curtain
(originally developed by JBF Scientific Corporation (1978)) that has been updated by a silt
curtain manufacturer to reflect 2002 conditions.

What Should Be Done to Properly Select and Use a Silt Curtain? Table 3 is a
checklist for selecting and applying silt curtains. The purpose of the checklist is to prompt the
designer or reviewer to consider various critical aspects of selection, designation, and installation
of silt curtains for typical dredging projects. However, the checklist should be considered as an
aid and not be used as a specification requirement. The selection and use of silt curtains is
extremely site-specific and requires both knowledge and practical experience for successful
applications.

What Are Some "Lessons learned" Regarding Selection, Design, and
Deployments of Silt Curtains? Silt curtains should be selected, designed, and installed to
meet permit and water quality certification requirements where applicable.

* Very few silt curtain applications are alike. Each is unique and requires site-specific
application and adaptation.

* Silt curtains should be designed to pass water either under or through their walls. Curtains
are designed to confine suspended sediment and to allow it to settle or be filtered, not to
impede the movement of water.

10
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Table 1
Sources of Technical Guidelines on Silt Curtains
Source Reference

Technical Reports
US Army Corps of Engineers Exchange Bulletin JBF Scientific Corporation. 1977. 'Application and
Article Performance of Silt Curtains," DMRP Work Unit 6C06,

Dredged Material Research Exchange Bulletin Article -
Vol. D-77-10, pp. 2-8.

Technical Report D-78-39 JBF Scientific Corporation. 1978. 'An Analysis of the
Functional Capabilities and Performance of Silt Curtains,.
Prepared for U.S. Army Engineer Waterways Experiment
Station. Technical Report D-78-39. NTIS No. AD-A060 382

Manuals
EM 1110-2-5025 USACE, *Dredging and Dredged Material Disposal,' March

1983. p. 3-34
EM 1110-2-1614, 30 Jun 95 USACE, 'Design of Coastal Revetments, Seawalls and

Bulkheads," Chapter 6, Environmental Impacts, 6-3. Water
Quality Impacts

EPA 905-B94-003 USEPA, 'Great Lakes Contaminated Sediments: ARCS
Remediation Guidance Document- Chapter 4 [EPA-905-B94-
003]

Army TM 5-81 8-8/Air Force AFJMAN 32-1030- CEMP, 'Engineering Use of Geotextiles., 20 Jul 95
July 20, 1995 1

Best Management Practices
Section 404 (bXl) Guidelines Part 230.73: Section 404(bXl) Guidelines for Specification of

Disposal Sites for Dredged or Fill Material, Subpart H, Actions
to Minimize Adverse Effects -Actions affecting the method of
dispersion.

BMP - Turbidity Curtains Kng County Courthouse, 516 Third Avenue, Seattle, WA
S98104

EMP No. 0-16 AAPA, 'Environmental Management Practices Activity:.
.... __ _ Dredging and Dredge Material Disposal (EMP No. 0-16)

Manufacturer's Guide
Turbidity Curtain Selection Guide Eilastec/American Marine, Inc., 401 Shearer Blvd., Cocoa,

Florida 32922
Turbidity Barrier Guide ABBCO/American Boom & Barrier Corp.. 7077 N. Atlantic

Avenue Cape Canaveral, Florida 32920
Turbidity Screens Section IV-8 - Final Construction and Contract Specifications,

New Cut Dune/Marsh Restoration Project. Federal Project No.
I TE-37, Terrebonne Parish, Louisiana, June 2001
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Table 2
Recommended Silt Curtain Specifications' 2

Parameter Recommended Value
Skirt Depth Up to 100 ft maximum allowing 1-2 ft clearance between skirt and bottom

Fabric
Tensile strength grab 500 lbrin.
Tear strength strip

18 oz 320 lb - quiescent conditions
22 oz 400 lb - medium to high current

Abrasion resistance 200 lb/in. tensile strength after abrasion
Material Polyester
Coating PVC
Weight 18-22 oz (depending on type of curtain design)
Seams Heat sealed

Buoyancy
Ratio >5
Type Solid, closed cell, and enclosed in a fabric pocket
Connector Load transfer type - aluminum extrusion

Ballast
Type Noncorrosive galvanized chain
Weight See Figures 16 and 17

Tension Member
No current Fabric only
Current (0.1-1.0 knots Top or center tension; center tension provides slightly greater effective skirt depth
1 In 2002, a 100-ft section of silt curtain with top tension member to the above specifications and a skirt depth of
5 ft could be purchased at an approximate cost of $1,100.00.2 Source: Elastic/American Marine, 401 Shearer Blvd., Cocoa, FL 32922 USA, Tel: 321-636-5783, Fax: 321-636-
5787, E-mail: iPearcefwiastec.com, www.elastec.com.

Table 3
Checklist for Selection and Application of Silt Curtains

1) Pro-dredging Site Survey -
a) Have background conditions at the site been established? YNN/A
b) Has the site been adequately characterized wfth respect to YN. N/A

i) Current velocity, water depth (relative to tidal range)? YNN/A
ii) Bottom sediment types? YNN/A
lii) Background levels of turbidity? YNN/A

(Sheet I of 4)
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Table 3 (Continued)

2) Deployment -

a) Have maximum surface currents over a tidal cycle (12 or 24 hr) been
established first to determine types of deployment configurations
that may be needed?

b) Have direction of current and water turbulence been defined?
c) Have the minimum water depths been established at the lowest low tide?
d) Has a minimum 0.5-m skirt depth been established between the lower

edge of the skirt and the existing bottom of the disposal area at the
lowest low tide during the operations?

e) Have the effects of fluid mud accumulation on water depth as well as the
proposed schedule for moving the silt curtain to prevent burial been
considered when selecting the curtain skirt depth?

f) Is the character of the bottom sediment/vegetation known?
g) Have traffic- and boat-generated waves been determined?
h) Are locations of launching ramps, crane services, etc. known?
i) Have deployment geometry and configurations been determined

for the site?
j) Have curtain deployment lengths been established?
k) Have different anchor types been considered?
I) Have different curtain configurations been considered

(e.g., U, V. circular, elliptical)?

3) Silt Curtain Specifications -
a) Does the lower edge of the silt curtain extend a minimum of 0.5 m from the

bottom at lower tide?
b) Is skirt depth less than the recommended 3 m?
c) Has fabric material been selected (PVC or equivalent) with a

minimum tensile strength of 525 N/m?
d) Has the fabric weight (minimum of 610 g/m2 for low current conditions.

and 746-glm2 for high current conditions) been designated?
e) Has a tear strength (mmn of 445 for 610-g fabric or 890 N for

746-g fabric been designated?
f) Has a tensile strength after abrasion (greater than 350-N/m)

been designated?
g) Has a material been selected that is easily cleaned and

resistant to marine growth, ultraviolet light, and mildew?
h) Are all fabric seams heat-sealed or equivalent?
i) Has flotation been designated as sections of solid, closed-cell, plastic foam

flotation material sealed into a fabric pocket that provide-a buoyancy ratio
(buoyant force/curtain weight) greater than 5?

j) Is each flotation segment a minimum of 3 m in length so the curtain may
be easily folded for storage or transport?

k) Do connectors in low currents (<0.1 knot) maintain adequate
physical contact along the entire skir joint?

YNN/A

YNN/A

YNN/A

V._N__N/A_
Y._N_N/A
Y._N__N/A_
YNN/A

YNN/A

Y__NN/A

YNN/A

YNN/A

YNN/A_

YNN/A

YN.N/A

YNN/A

Y N N/A

YNN/A

VNN/A

V_N_N/A
Y N N/A

VNN/A-

VNN/A-

(Sheet 2 of 4)
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Table 3 (Continued)

3) Sift Curtain Specifications - (continued)
I) Have aluminum extrusion (or equivalent) load-transfer connectors

been designated for current velocities exceeding 0.1 knot?
m) Have non-corrosive ballast chains with a weight ranging from

approximately 1.5 kg/m for a 1.5-m skirt depth up to 3.0 kg/m
for a 3-rn skirt depth been selected?

n) Are tension members used as follows:

i) Negligible current no tension member?
ii) Current velocities between 0.1 and 1.0 knot?

iii) Galvanized or stainless steel wire rope as top or center tension
member?

o) Have handholds been designated along the top of the curtain
between the flotation segments for ease in handling?

p) Have repair kits been designated to patch minor tears in the fabric?

4) Transportation -
a) Have furls (lightweight straps or rope) been specified every I to 1.5 m

from storage to unloading site?

b) Has curtain been specified to be compactly folded accordion
style, packaged into large bundles, and carefully lifted into
transportation vehicle?

c) Will curtains be unloaded like a string of sausages and
connected in appropriate sections (up to 30 m) as they are
played out of the vehicle?

d) Will curtains be towed by boat (traveling at 2 to 3 knots) to the
deployment site?

e) Will the curtain be kept fuded except near the end of the connectors until
it has been deployed at the site?

5) Mooring-

a) Has the recommended mooring system consisting of an anchor,
chain, an anchor rode (line or cable), and mooring and crown
buoys been designated?

b) Has the anchor pattern been designated based on the curtain
deployment geometry site conditions (e.g., from section joints
every 30 m in a radial pattern and on both sides if the curtain is
exposed to reversing tidal currents)?

c) Have sizes (e.g., % -inch etc.) of anchor lines and anchor weights
(e.g., 4.5 kg for sandy bottoms and up to 34 kg for firm mud)
been selected based on bottom conditions.?

Y N N/A

Y N N/A

Y N N/A

Y N N/A

Y N N/A

Y N N/A
Y N N/A

Y N N/A

Y N N/A

Y_N_N_._A

YN__N/A

YNN/A

YNN/A-

(Sheet 3 of 4)
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.Table 3 (Concluded)

6) Deployment Model -
a) Has the length of time for deployment before reconfiguration or movement

been determined based on accumulation of fluid mud inside the curtain
relative to the deployment geometry, the discharge (filling) rate, and
the initial bottom gap (i.e., the distance between the lower skirt edge and
the bottom sediment at the beginning of the operation)?

b) Is the total length of the curtain available for the project adequate
for the size of the enclosure?

7) Maintenance -

Has adequate attention been given to
a) Moving the curtain away from the turbidity sources just before the

fluid mud layer reaches the lower edge of the skirt?
b) Replacing worn or broken anchor lines?
c) Maintaining the Integrity of the curtain by repairing leaking

connectors and / or tears in the curtain fabric?
d) Repairing tears in the flotation pocket with hand-type pop

rivet gun and rivets?
e) Repairing moderate tears in skirts on land with vinyl/nylon

repair kit and VINYLFIX or PVC glue?
f) Keeping one or two spare sections of curtain for immediate

replacement of unrepairable sections onsite?

8) Recovery -

a) Will silt curtains be refurled after operations are completed?
b) Will anchor/mooring systems be recovered?
c) Will the curtains be returned to the launching site for repacking

and subsequent storage?

9) Monitoring -

a) Have plans been made for monitoring during dredging operations?
b) Will measurements of turbidity (NTU) and samples for TSS (mg/L)

be taken on both sides of the silt curtain near the dredging operations
and near any sensitive habitat?

c) Will tide, wind, wave, and current measurements be made?
d) Are there plans to monitor post-dredging operations with respect to

limited measurements of current, tidal range, winds, turbidity (NTU),
and samples for TSS (mg/L) for comparison with background conditions?

YNN/A

YNN/A

Y N N/A
Y_NN/A_

YNN/A

VNN/A

YNN/A

YNN/A

Y N N/A
YNN/A

YNN/A-

YNN/A

Y _NN/A

YNN/A

Y NN/A

(Sheet 4 of 4)

" In applications where the curtain will be extended to the bottom of the waterway in tidal or
moving water conditions, a heavy woven permeable filter fabric or tide flaps should be
designed into the curtain to relieve pressure on the curtain wall.

* In general, silt curtains should be used on slow to moderate currents, stable water levels, and
relatively shallow water depths.
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* Currents greater than 1 to 1-1/2 knots are problematic, leading to difficult and often
expensive curtain designs. Silt curtains should not be used in current velocities greater than
3-5 knots unless there are unusual circumstances and special designs are considered. Curtain
deployments for deep, fast-flowing water and windy conditions require customized designs.
However, for all practical purposes, the 1 to 1-1/2 knot value appears to be an industry
standard.

* In slow currents, resuspension and turbidity are localized, so a fundamental question is
whether or not a silt curtain is even necessary.

* In high currents where sediment plumes disperse rapidly, silt curtains are very difficult to
maintain properly and can easily become dysfunctional.

" In all but the slowest current flows, curtains will "billow out" in the downstream direction,
allowing water to pass beneath the curtain, thereby reducing the effective skirt depth.

" Extra length (up to 10-20 percent) and depth (slack) of curtains should be included in designs
to allow for tidal fluctuations and exchanges of water within the curtain.

" Special designs may be required for applications of curtains at depths greater than 10-15 ft or
with currents exceeding 1-1/2 knots, particularly in tidal waters. At greater depths, loads or
pressures on curtains and mooring systems become excessive and could result in failure of
standard construction materials.

a High winds can lift large curtains out of the water like a sail.
" Curtains can sink due to excessive biological fouling on the fabric.
" An attempt should be made to minimize the number of joints in the curtain; a minimum

continuous span of 15 m (50 Ri) between joints is a "good rule of thumb."
" Curtains should be a bright color (yellow or "international" orange are recommended) to

enhance visibility for boaters.
" In tidal situations, where currents move in both directions, it is important to attach anchors on

both sides of the curtain to hold the curtain in place and to not allow it to overrun the anchors
and pull them out when the tide reverses.

" Anchor lines should be attached to the flotation device, not to the bottom of the curtain.
" Care should be taken during removal of silt curtains to avoid or minimize resuspension of

settled solids.
" Removal of settled solids trapped by the silt-curtain is optional and should only be considered

if the resulting bottom contour elevation is significantly altered.
" When dredging contaminated sediment, installing silt curtains within continuous or

intermittent sheetpile walls to provide anchoring points has proven to be more effective than
using silt curtains alone.

* Silt curtains can be effective in containing floating debris, but not always in containing
contamination. Soluble contaminants, particularly heavy metals, can flow through, around,
or under the curtain.

* Aquatic habitat can be successfully protected with deflection curtains provided they are
properly designed and deployed, taking into consideration site-specific conditions.

" Designs should conform to relevant contract specifications and manufacturer
recommendations and guidelines for installation and safety measures.
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Silt curtains should not be considered a "one solution fits all" type of best management
practice. They are highly specialized, temporary-use devices that should be selected only
after careful evaluation of the intended function and designed based upon a detailed
knowledge of the site where they will be used.

SUMMARY: The term "silt curtain" is used to describe devices deployed in water to control
suspended solids or turbidity resulting from dredging operations. Almost every silt curtain
application has unique features that require site-specific adaptations. Several sources of
published technical guidelines and best management practices are identified and referenced in
this note. Typical topics covered in these guides include planning considerations (site-specific
project conditions), design criteria, construction specifications (curtains and other materials),
installation or deployment, removal, and maintenance. A notable exception is monitoring of silt
curtain performance.

For cost considerations, logistical constraints, and performance expectations, prevailing current
velocities of I to 1-1/2 knots effectively limit deployments, with exceptions on a case-by-case
basis. Unfortunately, few comprehensive studies are published on the actual performance of silt
curtains under varying project conditions. Additional monitoring studies will be required to
properly document the functional characteristics and incremental costs of silt curtains under
demanding project conditions of moderate to high currents, winds, and waves.

Silt curtains should not be considered a "one solution fits all" type of best management practice.
They are highly specialized, temporary-use devices that should be selected only after careful
evaluation of the intended function and designed based on a detailed knowledge of the site where
they will be used.

POINTS OF CONTACT: For additional information, contact the authors, Mr. Norman R.
Francingues (601-636-3805, frasang(canufly.net) of OA Systems Corporation, or Dr. Michael
R. Palermo (601-831-5412, Mike@(MikePalermo.com) of Mike Palermo Consulting, or
Dr. Robert M. Engler (601-634-3624, Robert.M. Engler@,erdc.usace.army.mil), manager of the
Dredging Operations and Environmental Research Program. This technical note should be cited
as follows:

Francingues, N. R., and Palermo, M. R. (2005). "Silt curtains as a dredging project
management practice," DOER Technical Notes Collection (ERDC TN-DOER-E21).
U.S. Army Engineer Research and Development Center, Vicksburg, MS.
http://el.erdc.usace.argm.mil/dots/doer/doer.html.
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JBF Scientific Corporation. (1978). "An analysis of the functional capabilities and performance of silt curtains,"
Technical Report D-78-39, U.S. Army Engineer Waterways Experiment Station, Vicksburg, MS.

Johanson, E. E. (1976). "The effectiveness of silt curtains in controlling turbidity." Proceedings of the 7* World
Dredging Congress.
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Reine, K. J., Dickerson, D. D., and Clarke, D. G. (1998). "Environmental windows associated with dredging
operations," DOER Technical Notes Collection (TN DOER-E2). U.S. Army Engineer Research and
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NOTE: The contents of this technical note are not to be usedfor advertising, publication, or promotional purposes.
Citation of trade names does not constitute an official endorsement or approval of the use of such products.
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Santee Cooper undated. Site/Routing Procedures.
Moncks Corner, South
Carolina.
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Santee Cooper 1996. Transmission Line Standards
Reference Manual, Section 3, Transmission Line
Location, Engineering Survey, and Right-of-Way
Activities. Moncks Comer, South Carolina, June 1,
1996



K Ii

~S~&~7 45~ ~~%r1

D H E C

?ROMOTE IDOTICT 11o511
Swouh rCarolm Dcparonn fla

and Envtrm tal Coevml

SOUTH CAROLINA

STORM WATER MANAGEMENT

AND SEDIMENT CONTROL HANDBOOK

FOR LAND DISTURBANCE ACTIVITIES

AUGUST 2003

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROLENVIRONMENTAL QUALITY CONTROL

BUREAU OF WATER
OFFICE OF OCEAN AND COASTAL RESOURCE MANAGEMENT

0

(rev. 08/03)



EQC DISTRICT OFFICES

APPALACHIA I
Tommy Rogers, Director

2404 N. Main Street
Anderson, SC 29621
Phone: 864-260-5569 Fax:864- 260-4855
(Anderson. Oconee)

APPA.LACHIA 11

Doug Johns, Director
301 University Ridge, Suite 5800
Greenville, SC 29601
Phone: 864-241-1090 Fax:864- 241-1092
(Orenvoil. Pikets)

APPALACHIA III
Barney Harmon, Director
975-C N. Church Street
Spartanburg, SC 29303
Phone: 864-596-3800 Fax: 864-596-2136
Spariburg. Cherokee, Union)

CATAWBA
Al Williams, Director
**2475 DHEC Road
Lancaster, SC 29720
Phone: 803-285-7461 Fax: 285-5594
(Lancaser. Chester. York)

CENTRAL MIDLANDS
Lewis Bedenbaugh, Director
State Park, Bldg #5/PO Box 156

Columbia, SC 29147
Phone: 803-935-7015 Fax: 935-6724
(Richklad, Lexington. Newberry. FairfieMl)

LOW COUNTRY
Russell Berry, Director
104 Parker Dr.
Burton. S. C. 29906
Phone: 843-522-9097 Fax: 843-522-8463
(Beaufort, Jasper. Colleton. Hampton)

LOWER SAVANNAH
Myra Reece, Director
21 8 Beaufort Street, NE

Aiken, SC 29801
Phone: 803-641-7670 Fax: 641-7675
(Aikou. OrsnagebUr$, Barnwell. Bamberg.

Alleadele. Cathoun)

PEE DEE
Marion Rembert, Director

145 E. Cheves Street
Florence, SC 29506
Phone: 843-661-4825 Fax: 661-4858
(Flreuce, Dill,. Motion, Marlboro.

Darl•ngton, Chewed-eId)

TRIDENT
Wayne Fanning, Director
1362 McMillan Ave, Suite 300
Charleston, SC 29405
Phone: 843-740-1590 Fax: 740-1195
(Chlrlcsto.. Berkeley. Dor•hester)

UPPER SAVANNAH
Robert Jackson, Director

613 South Main St-
Greenwood, SC 29646
Phone: 864-223-0333 Fax: 864-223-6935
(Greenwood, Abbvcille. Leuaens, Saldo

Edgerold. McCormick)

WACCAMAW
Ron Tata, Director
1705 Oak St. Plaza/Suite #2
Myrtle Beach, SC 29577
Phone: 843-448-1902 Fax: 843-946-9390
(Harry. Georgetown, W iliamsburs)

WATEREE
Ronny Rentz, Director
105 Magnolia StIPO Box 1628
Sumter, SC 29151
Phone: 803-778-1531 Fax: 773-6366
(Sumert. Kershaw, Lee, Clarendoa)

(



TABLE OF CONTENTS

Page

I. Synopsis ......................................................................................................... 
I

I . Scope ........................................................................................................... 
I

I11. Activities Requiring Permits ............................................. I

IV. Permit Applicability ....................................................... ................................. I

V. Application Forms and Checklists ......................................................................... 2

V . Plan Subm ittal ............................................................................................... 
2

VIl. NPDES General Permit Coverage ......................................................................... 3

VIII. Notification of Initiation of Land Disturbance Activity ................. ............ 3

IX. Design Guidelines for Sediment Control ................................................................. 3

X. Rainfall Data for South Carolina .......................................................................... 3

X I. Fees ................................................................................................. ....... 3

XII. Inspections .................................................................. 
4

XIII. Violations and Enforcement ........... . . . ..................................... 4

XIV. Best Management Practices (B MPs) ............................................. 5

APPENDICES:

A. South Carolina Stormwater Management and Sediment Reduction Regulations 7

B. Coastal Zone Management Program Refinements for Stormwater Management 35

C. Engineering Aids and Design Guidelines for Control of Sediment in South Carolina 39

D. Rainfall Data for South Carolina 56

E. Sample Stormwator Management and Sediment Reduction Best Management Practices 58



S.C. DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL

STORMWATER MANAGEMENT AND SEDIMENT REDUCTION HANDBOOK

1. Synopsis:

This handbook is a compilation of existing South Carolina stormwater management regulations and supporting

information that applicants will need to proceed through the land disturbance permitting process. The objective

of this document is to create a comprehensive reference for individuals who will be submitting a stormwater

management and sediment reduction permit application for approval to the Department of Health and

Environmental Control (DH EC). This handbook summarizes the application process and sets forth the minimum

standards and design specifications for land disturbing activities that require stormwater permits. The supporting

information includes sediment control design aides and other useful information. This document references

pertinent sections from the S. C. Stormwater Management and Sediment Reduction regulations, the NPDES

General Permit for Stormwater Discharges from Construction Activities and the Coastal Zone Management

Program Refinements which are included as appendices.

I1. Scope:

A stormwater management plan in compliance with the requirements of existing regulations must be submitted

for most land disturbing activities in South Carolina. Appendix A contains a copy of the S. C. Stormwater

Management and Sediment Reduction regulations. The DHEC Office of Ocean and Coastal Resource

Management (OCRM), formerly the S. C. Coastal Council, administers the stormwater management program in

the following eight coastal counties: Beaufort, Berkeley, Charleston, Colleton, Dorchester, Georgetown, Horry,

and Jasper. The stormwater permitting program for the rest of the state is implemented by DHEC's Bureau of

Water, which now includes parts.of the former Land Resources Conservation Commission.

Ill. Projects Requiring Permits:

All land disturbing activities in the state that will disturb greater than two (2) acres that are not specifically exempt

require a stormwater management and sediment and erosion control permit priorto construction. In the eight (8)

coastal counties, if the activity is within one-half(1/2) mile of a receiving waterbody, projects disturbing two (2)

acres or less must also obtain a land disturbance permit (see next section). If the activity involves one (1) or more

acres of land disturbance, it will also require NPDES General Permit coverage.

IV. Permit Applicability:

Specific requirements of the permit application and approval process are based on the amount of actual land

disturbance and, if the activity is in the Coastal Zone, the project's proximity to a receiving waterbody. The

permit application procedure is as follows:

(1) For activities involving less than one (1) acre of actual land disturbance and which are not part of a

larger common plan of development or sale, the person responsible for the activity shall submit a simplified

stormwater management and sediment control plan meeting the requirements of R.72-307H in Appendix A and

the appropriate reporting form. This plan does no.t require approval by the Department of Health and

Environmental Control and does not require preparation or certification by a registered engineer, landscape

architect, or Tier B land surveyor. The DHEC staff does have the authority to conduct site inspections on these

projects to insure compliance with the submitted plans.

(2) For activities involving at least one (1) acre (and less than one (1) acre In certain cases) but two (2)

acres or less of actual land disturbance and which are not part of a larger common plan of development or

sale, the person responsible for the activity shall submit a simplified stormwater management and sediment

control plan meeting the requirements of R.72-3 07H in Appendix A and the appropriate reporting form. The

applicant is also responsible for meeting the requirements of the NPDES General Permit SCR!00000. This
(



plan does not normally require approval by the Department of Health and Environmental Control but does need
to be prepared by a qualified individual. The Department has the right to require additional information on a
case-by-case basis.

(3) For activities Involving two (2) acres or less of actual land disturbance which are within one-half
(1/2) mile of a receiving waterbody in the Coastal Zone. The Coastal Zone Management Program
Refinements (Appendix B) state that "stormwater management and sediment reduction plan submittal and
regulatory approval shall be required for those smaller projects located within 1/2 mile of a receiving
waterbody." Particular emphasis shall be placed on the following projects in this category:

(a) All commercial buildings which will handle hazardous chemicals (including gasoline,
kerosene, diesel fuel, nutrients, etc.).

(b) All commercial buildings and parking/runway areas with greater than one (1) acre of impervious
surface (building and parking).

(c) All commercial buildings and parking/runway areas with greater than one-half(l/2) acre of
impervious surface located directly adjacent to a saltwater (critical) area.

(d) All residenial subdivision developments located directly adjacent to a saltwater (critical) area.
(C) All projects impacting Geographical Areas Of Particular Concern (GAPC's).

These activities (a-e) must meet the requirements of R.72-3071 in Appendix A and must have the plans and
specifications prepared by a registered engineer, landscape architect or Tier B land surveyor. Other
activities in this category require a permit but must only meet the submittal requirements of R.72-307H
which do not require preparation by a licensed professional. If an activity falls into this category and the
actual land disturbance is greater than or equal to one (1) acre (or less than one (I) acre in certain cases),
the requirements of the NPDES General Permit SCRI 00000 also apply as outlined above in item (2).
(4) For activities involving more than two (2) acres of actual land disturbance which are not part of a
larger common plan of development or sale, the requirements of R.72-305 and R.72-307 from Appendix A
and the requirements of the NPDES General Permit SCRIOOOOO apply. Plans and specifications for these
activities will be prepared by professional engineers, landscape architects or Tier B land surveyors.
Additional design requirements for certain projects in the Coastal Zone as adopted in the Coastal Zone
Management Program Refinements are contained in Appendix B. These requirements address design needs
for activities located in close proximity to receiving waterbodies, bridge projects, golf courses, mines and
landfills.

V. Application Forms and Checklists:

All the necessary application forms must be submitted in order to complete a review of the submittal.
Checklists and application forms may be found on the website at www.scdhec.net.

VI. Plan Submittal:

The responsible agent should do a preliminary analysis to determine which of the different categories a
project would fall under and then submit the appropriate application fbrm and information required on the
checklist. The initial submittal package should include only one (1) paper copy of the stormwater
management and sediment reduction plans and corresponding calculations. After the plans have been
reviewed to determine compliance with the regulations, the DHEC plan reviewer will contact the
applicant/engineer and request necessary changes or notify the individual that the plans are in compliance.
When the plans have been determined to be in compliance then the applicant/engineer shall send four (4)
additional paper copies for stamp approval. One copy of the plans is fbr the engineer/agent, one is for the
owner, one is for the contractor and must be available onsite at all times and one copy is for the DHEC
inspector.
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VII. NPDES General Permit Coverage

Any construction project disturbing one (I) acre or greater (or less than one (1) acre in certain cases) must

obtain either NPDES general permit coverage or an individual NPDES permit. NPDES General Permit

coverage under SCR 100000 can be obtained by the above referenced submittal infbrmation includint

application form # 3306 (9/94 or later), nlans and specifications. Therefore, application fbrm # 3306 (9/94

or later) shall serve as the Notice Of Intent (NOD for NPDES general permit coverage for most land

disturbance activities.

If a project has a disturbed acreage of one (1) acre or more and is exempt from the requirements of Title 48

Chapter 14 by Section 40 and by R.72-302 but not exempt from the requirements of 40 CFR 122 and

SCRIOOOOO. then the EPA Notice of Intent (NOI) must be submitted. Filingthis form guarantees that a

Pollution Prevention Plan (PPP) has been developed and will be maintained on site.

The S. C. Department of Transportation (SCDOT) must comply with SCRI 00000 and Regulation 72-400.

All Department of Transportation projects are required to file the EPA Notice of Intent (NO I) form at least

48 hours prior to start of construction. A copy of the plans developed in compliance with R.72-400 must be

submitted at the time the contract is awarded.

VIII. Notification of Initiation of Land Disturbance Activity

Notification shall be sent to the appropriate DHEC plan review office with carbon copies to the local DHEC

district offices prior to initiation of the land disturbing activity. A list of the DHEC District offices is

included in the front of this handbook. Prior to completion of the project, a final inspection may be

requested from the appropriate DHEC district or OCRM office.

IX. Design Guidelines For Sediment/Erosion Control

The stormwater management regulations require that when stormwater runoff drains to a single outlet from

land disturbing activities which disturb ten (10) acres or more then a sediment basin must be designed to

meet a removal efficiency of 80 percent for suspended solids or 0.5 ML/L peak settleable concentration,

which ever is less. The efficiency shall be calculated for disturbed conditions for the 10-year 24-hour

design evenL There are computer software packages available that can be used to calculate the removal

efficiencies of certain sediment control practices. In addition, Appendix C contains a report tided

"Engineering Aids and Design Guidelines for Control of Sediment in South Carolina" which can be

referenced when calculating sediment removal efficiencies.

Activities that have between five (5) and ten (10) acres of land disturbance area draining to a single outlet

may incorporate other practices besides a sediment basin to achieve the equivalent removal efficiency of 80

percent for suspended solids or 0.5 ML/L peak settleable solids concentration. Specific site conditions

and/or topography may eliminate the need for removal efficiency calculations. Construction activities that

disturb less than five (5) acres do not require sediment calculations but the design of these projects must

include sediment control best management practices during construction.

X. Rainfall Data for South Carolina

Appendix D contains rainfall data and rainfall-erosivity factors (R factors) for all South Carolina counties to

be used in hydrology and sedimentology calculations.

XI. Fees:

A review fee of one hundred (100) dollars per disturbed acre up to a maximum of $2000 is required for all

land disturbance activities over two (2) acres. There is no review fee charged for government activities

(local, state, and federal) or 'for projects that disturb two (2) acres or less. An application for a waiver or a
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variance must include a £100 fee. In order to estimate the area of land disturbance for subdivisions without
exact build out plans, use the following formula:

Amount of Disturbance - 2[Max Restricted Building Size][Number of Lois] + ROW areas

Right of Way (ROW) areas include clearing for roads, utilities, easements etc.
There is an additional 3125 fee for all projects that will disturb one (1) acre or more and must therefore
obtain NPDES general permit coverage. There are no exemptions from this fee so local governments,
schools and other entities that are exemptifrom the $100/disturbed acre review fee must submit this fee as
part of their land disturbance package. If coverages are no longer necessary( i.e. site is stabilized), a
Notice of Termination (NOT) must be filed to stop the coverage. All coverages under the General Permit
SCRi000 00 must pay the 3125 to begin coverage.

XII. Inspections:

The DHEC staff will conduct periodic site inspections on all land disturbing activities. The person
responsible for the land disturbing activity shall nodfy the appropriate inspection agency before initiation of
construction and upon project completion when a final inspection will be conducted to ensure compliance
with the approved stormwater management and sediment control plan. DHEC or any other responsible
inspection agency shall, for inspection purposes, do all of the following items:

(1) Ensure that the approved stormwater management and sediment control plans are on the
project site and are complied with;

(2) Ensure that every active site is inspected for compliance with the approved plan on a
regular basis;

(3) Provide the person responsible for the land disturbing activity a written report after every
inspection.

(4) Notify the person responsible for the land disturbing activity in writing when violations
are observed, describing the:

(a) Nature of the violation;

(b) Required corrective action; and

(c) Time period for violation correction.

Xli. Violations and Enforcement:

Violations of the stormwater regulations will occur when (a) a site with an approved stormwater permit is
not in compliance with the issued permit or (b) a land disturbing activity is underway and the agent has not
acquired the necessary permit. Enfbrcement procedures will vary according to the severity of the violation
but might include imposing fines or issuing cease and desist orders. Violations of the S. C. Pollution
Control Act as prescribed by SCR100000 may subject the applicant to a civil penalty of up to $10,000 per
violation per day. Additional infbrmation on enforcement procedures is contained in Section 72-312 of
Appendix A.
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XIV. Best Management Practices (BMPs):

Appendix E contains a table of some of the stormwater management and sediment reduction best
management practices (BMPs) used in South Carolina. The existing conditions determined from site

surveys will aid in selecting the most effective BMPs to use when designing a plan for permit submittal.

Additional methods of stormwater management and sediment control can be found in "A Guide to Site

Development and Best M anagement Practices for Stormwater Management and Sediment Control"
distributed by the Department.
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APPENDIX A

S. C. STORMWATER MANAGEMENT AND

SEDIMENT REDUCTION REGULATIONS



FINAL REGULATIONS

LAND RESOURCES CONSERVATION COMMISSION

CHAPTER 72

Statutory Authority:. 1976 Code, Title 48, Chapter 14

72-300 Standards for Stormwater Management and Sediment Reduction

Synopsis:

These proposed regulations pursuant to the Stormwater Management and Sediment Reduction Act of 1991
establish the procedure and minimum standards for a statewide uniform program for stormwater management
and sediment reduction with the option of being operated locally. The regulations establish the procedure for

local governments or conservation districts to apply for program component delegation. They also establish
the criteria to be met for delegation. Minimum standards and specifications are established for land disturbing
activities that require a permit.

The proposed regulations encourage management of stormwater and sediment on a watershed basis. Criteria
and procedures are established for designating watersheds and creating stormwater utilities.

When the law becomes effective, it will be implemented in a phased approach as listed in the regulations.

Instructions:

New regulations added.

Text:

72-300. Scope.

72-301. Definitions.

72-302. Exemptions, Waivers and Variances from Law.

72-303. Commission Responsibilities.

72-304. Criteria for Delegation/Revocation of Programs.

72-305. Permit Application and Approval Process.

72-306. Fees.

72-307. Specific Design Criteria, Minimum Standards and Specifications.

72-308. Maintenance Requirements and Off-Site Damage Correction.

72-309. Criteria for Designated Watersheds.

72-310. Criteria for Implementation of a Stormwater Utility.

72-311. Plan Review and Inspector Certification Program.

72-312. Review and Enforcement Requirements.

72-313. Hearings and Hearings Procedures.

72-314. Citizen Complaint Procedure on Delegated Program Components and Individual Sites.

72-315. Penalties.

72-316. Severability.
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72-300. Scope.

A. Stormwater runoff is a source of pollution of waters of the State, and may add to existing flooding
problems. The implementation of a statewide stormwater management and sediment control program
will help prevent additional water quantity and quality problems and may reduce existing problems.

B. Stormwater management and sediment control plan approvals are necessary prior to engaging in any
land disturbing activity related to residential, commercial, industrial or institutional land use which are
not specifically exempted or waived by these regulations.

C. To the extent possible, the Commission intends to delegate the provisions of these regulations to local
governments. Those program provisions which are subject to delegation include stormwater
management and sediment control plan approval, construction and maintenance inspections,
enforcement, and education and training.

D. The Commission encourages the implementation of the Stormwater Management and Sediment
Reduction Act on a watershed basis by local governments. The Commission recognizes that all
jurisdictions may not have the resources available to implement this type of program immediately.
However, the comprehensive approach of implementing the program on the watershed basis will allow
for planned, orderly development in a watershed.

E. The implementation of a stormwater utility represents a comprehensive approach to program funding
and implementation. The activities which may be undertaken by a stormwater utility include not only
assessment, collection, and funding activities, but also carrying out provisions of adopted stormwater
management plans. These provisions may include contracting for such services as project
construction, project maintenance, project inspection, and enforcement of installation and maintenance
requirements imposed with respect to approved land disturbing activities.

72-301. Definitions.

As used in these regulations, the following terms shall have the meanings indicated below:

I. "Adverse Impact" means a significant negative impact to land. water and associated resources
resulting from a land disturbing activity. The negative impact includes increased risk of flooding;
degradation of water quality; increased sedimentation; reduced groundwater recharge; negative
impacts on aquatic organisms; negative impacts on wildlife and other resources; and threatened public
health.

2. "Applicant" means a person, firm, or governmental agency who executes the necessaryforms to obtain
approval or a'permit for a land disturbing activity.

3. "Appropriate Plan Approval Agency" means the Commission, Local Government, or Conservation
District that is responsible in a jurisdiction for review and approval of storruwater management and
sediment control plans.

4. "As-Built Plans or Record Documents" means a set of engineering or site drawings that delineate the
specific permitted stormwatcr management facility as actually constructed.

5. "Best ManagementPractices" means a wide range of management procedures, schedules of activities,
prohibitions on practices and other management practices which have been demonstrated to effectively
control the quality and/or quantity of stormwater runoff and which are compatible with the planned
land use.

6. "Certified Construction Inspector" means a person with the responsibility for conducting inspections
during construction and maintenance inspections after the land disturbing activity is completed as
certified by the Commission.

7. "Certified Plan Reviewer" means a person with the responsibility for reviewing stormwater
management and sediment control plans for an appropriate plan approval agency as certified by the
Commission.
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8. "Commission" means the South Carolina Land Resources Conservation Commission.

9. "Delegation" means the acceptance of responsibility by a Local Government or Conservation District
for the implementation ofone or more elementsof the statewide stormwater management and sediment
control program.

10. "Designated Watershed" means a watershed designated by a local government and approved by the
Commission, Department of Health and Environmental Control and the South Carolina Water
Resources Commission and identified as having an existing or potential stormwater, sediment control,
or nonpoint source pollution problem.

11. "Detention Structure" means a permanent stormwater management structure whose primary purpose
is to temporarily store stormwater runoff and release the stored runoff at controlled rates.

12. "Develop Land" means to change the runoff characteristics of a parcel of land in conjunction with
residential, commercial, industrial, or institutional construction or alteration.

13. "Developer" means a person undertaking, or for whose benefit, activities covered by these regulations
are commenced and/or carried out.

14. "District" means any soil and water conservation district created pursuant to Chapter 9, Tide 48, S.C.
Code of Laws.

15. "Drainage Area" means that area contributing runoff to a single point.

16. "Easement" means a grant or reservation by the owner of land for the use of such land by others for
a specific purpose or purposes, and which must be included in the conveyance of land affected by such
easem ent.

17. "Erosion" means the wearing away of land surface by the action of wind, water, gravity, ice, or any
combination of those forces.

18. "Erosion and Sediment Control" means the control of solid material, both mineral and organic, during
a land disturbing activity to prevent its transport out of the disturbed area by means of air, water,
gravity, or ice.

19. "Exemption" means those land disturbing activities that are not subject to the sediment and stormwater
requirements contained in these regulations.

20. "Grading" means excavating, filling (including hydraulic fill) or stockpiling of earth material, or any
combination thereof, including the land in its excavated or filled condition.

21. "Implementing Agency" means the Commission, local government, or conservation district with the
responsibility for receiving stormwater management and sediment control plans for review and
approval, reviewing plans, issuing permits for land disturbing activities, or conducting inspections and
enforcement actions in a specified jurisdiction.

22. "Infiltration" means the passage or movement of water through the soil profile.

23. "Land Disturbing Activity" means any use of the land by any person that results in a change in the
natural cover or topography that may cause erosion and contribute to sediment and alter the quality
and quantity of stormwater runoff.

24. "Natural Waterways" means waterways that are part of the natural topography. They usually maintain
a continuous or seasonal flow during the year and are characterized as being irregular in cross-section
with a meandering course. Construction channels such as drainage ditches shall not be considered
natural waterways.

25. "Nonerodible" means a material, e.g., natural rock, ripmp, concrete, plastic, etc., that will not
experience surface wear due to natural forces of wind, water, ice, gravity or a combination of those
forces.

26. "Local Government" means any county, municipality, or any combination of counties or
(.
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municipalities, acting through a joint program pursuant to the provisions of this chapter.

27. "Nonpoint Source Pollution" means pollution contained in stormwater runoff from ill-defined,
diffuse sources.

28. "One Hundred Year Frequency Storm" means a storm that is capable of producing rainfall expected
to be equaled or exceeded on'the average of once in 100 years. It also may be expressed as an
exceedence probability with a I percent chance of being equaled or exceeded in any given year.

29. "Person" means any State or federal agency, individual, partnership, firm, association, joint venture,
public or private corporation, trust, estate, commission, board, public or private institution, utility,
cooperative, municipality or other political subdivision of this State, any interstate body or any other
legal entity.

30. "Person Responsible for the Land Disturbing Activity" means
(a) the person who has or represents having financial or operational control over the land disturbing

activity; and/or
(b) the landowner or person in possession or control of the land who directly or indirectly allowed the

land disturbing activity or has benefitted from it or who has failed to comply with any provision
of the act, these regulations, or any order or local ordinance adopted pursuant to this act as
imposes a duty upon him.

31. "Po st-Development" means the conditions which exist following the completion of the land disturbing
activity in terms of topography, vegetation, land use and rate, volume or direction stormwater runoff.

32. "Pre-Development" means the conditions which existed prior to the initiation of the land disturbing
activity in terms of topography, vegetation, land use and rate, volume or direction of sto.rmwater
runoff.

33. "Redevelopment" means a land disturbance activity that alters the current use ofthe land but does not
necessarily alter the pre-development runoff characteristics.

34. "Responsible Personnel" means any foreman, superintendent, or similar individual who is the on-site
person in charge of land disturbing activities.

35. "Retention Structure" means a permanent structure whose primary purpose is to permanently store a
given volume of stormwaterrunoff. Release ofthe given volume is by infiltration and/or evaporation.

36. "Sediment" means solid particulate matter, both mineral and organic, that has been or is being
transported by water, air, ice, or gravity from its site of origin.

37. "Single Family Residence-Separately Built" means a noncommercial dwelling that is occupied
exclusively by one family and not part of a residential subdivision development.

38. 'Stabilization" means the installation of vegetative or structural measures to establish a soil cover to
reduce soil erosion by storrnwater runoff, wind, ice and gravity.

39. tStop Work Order" means an order directing the person responsible for the land disturbing activity
to cease and desist all or any portion of the work which violates the provisions of this act.

40. "Stormwater Management" means, for:
(a) quantitative control, a system of vegetative or structural measures, or both, that control the

increased volume and rate of stormwater runoff caused by manmade changes to the land;
(b) qualitative control, a system of vegetative, structural, or other measures that reduce or eliminate

pollutants that might otherwise be carried by stormwater runoff.

41. "Stormwater Management and Sediment Control Plan" means a set of drawings, other documents, and
supporting calculations submitted by a person as a prerequisite to obtaining a perm it to undertake a
land disturbing activity, which contains all of the information and specifications required by an
implementing agency.

42. "Stormwater Runoff" means direct response ofa watershed to precipitation and includes the surface
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and subsurface runoff that enters a ditch, stream, storm sewer or other concentrated flow during and
following the precipitation.

43. "Stormwater Utility" means an administrative organization that has been created for the purposes of
planning, designing, constructing, and maintaining stormwater management, sediment control and
flood control programs and projects.

44. -Subdivision", unless otherwise defined in an ordinance adopted by a local government pursuant to
Section 6-7-1010, means all divisions of a tract or parcel of land into two or more lots, building sites,
or other divisions, or parcels less than five acres, for the purpose, whether immediate or future, ofsale,
legacy, or building development, or includes all division of land involving a new street or a change
in existing streets, and includes resubdivision and, where appropriate, in the context, shall relate to the
process of subdividing or to the land or area subdivided.

45. "Swale" means a structural measure with a lining ofgrass, riprap or other materials which can function
as a detention structure and convey stormwater runoff without causing erosion.

46. "Ten-Year Frequency Storm" means a storm that is capable of producing rainfall expected to be
equaled or exceeded on the average of once in 10 years. It may also be expressed as an exceedence
probability with a 10 percent chance of being equaled or exceeded in any given year.

47. "Twenty.Five Year Frequency Storm" means a storm that is capable of producing rainfall expected
to be equaled or exceeded on the average of once in 25 years. It also may be expressed as an
exceedence probability with a 4 percent chance of being equaled or exceeded in any given year.

48. "Two-Year Frequency Storm" means a storm that is capable of producing rainfall expected to be
equaled or exceeded on the average of once in two years. It may also be expressed as an exceedence
probability with a 50 percent chance of being equaled or exceeded in any given year.

49. "Variance" means the modification of the minimum sediment and stormwater management
requirements for specific circumstances where strict adherence of the requirements would result in
unnecessary hardship and not fulfill the intent of these regulations.

50. "Waiver" means the relinquishment from sediment and stormwater management requirements by the
appropriate plan approval authority fbr a specific land disturbing activity on a case-by-case review
basis.

51. "Water Quality" means those characteristics of stormwater runoff from a land disturbing activity that
relate to the physical, chemical, biological, or radiological integrity of water.

52. "Water Quantity" means those characteristics of stormwater runoff that relate to the rate and volume
of the stormwater runoff to downstream areas resulting from land disturbing activities.

53. "Watershed" means the drainage area contributing stormwater runoff to a single point.

54. "Watershed Master Plan" means a plan for a designated watershed that analyzes the impact of existing
and future land uses and land disturbing activities in the entire watershed and includes strategies to
reduce nonpoint source pollution, to manage stormwater runoff and control flooding. The plan must
be developed for the entire watershed, regardless ofpolitical boundaries, and must include appropriate
physical, institutional, economic and administrative data needed to justify the plan.

72-302. Exemptions, Waivers, and Variances From Law.

A. The following activities are exempt from both the sediment control and stormwater management
requirements established by these regulations:

(1) Land disturbing activities on agricultural land for production of plants and animals useful to man,
including but not limited to: forages and sod crops, grains and feed crops, tobacco, cotton, and
peanuts; dairy animals and dairy products; poultry and poultry products; livestock, including beef
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0cattle, sheep, swine, horses, ponies, mules, or goats, including the breeding and grazing of these
animals; bees; fur animals and aquaculture, except that the construction of an agricultural
structure of one or more acres, such as broiler houses, machine sheds, repair shops and other
major buildings and which require the issuance of a building permit shall require the submittal
and approval of a stormwater management and sediment control plan prior to the start of the land
disturbing activity.

(2) Land disturbing activities undertaken on forest land for the production and harvesting of timber
and timber products.

(3) Activities undertaken by persons who are otherwise regulated by the provisions of Chapter 20 of
Title 48, the South Carolina Mining Act.

(4) Construction or improvement of single family residences or their accessory buildings which are
separately built and not part of multiple construction in a subdivision development.

(5) Land disturbing activities, other than activities identified in R.72-302A(6), that are conducted
under another state or federal environmental permitting, licensing, or certification program where
the state or federal environmental permit, license, or certification is conditioned on compliance
with the minimum standards and criteria developed under this act.

(6) Any of the following land disturbing activities undertaken by, any person who provides gas,
electrification, or communications services, subject to the jurisdiction of the South Carolina
Public Service Commission, or corporations organized and operating pursuant to Section 33-49-
10 et seq.:
(a) land disturbing activities conducted pursuant to a certificate of environmental compatibility

and public convenience and necessity issued pursuant to Title 58, Chapter 33, of the South
Carolina Code, or land disturbing activities conducted pursuant to any other certification or
authorization issued by the Public Service Commission;

(b) land disturbing activities conducted pursuant to a federal environmental permit, including
Section 404 of the Federal Clean Water Act, and including permits issued by the Federal
Energy Regulatory Commission;.

(c) land disturbing activities associated with emergency maintenance or Construction of electric,
gas, or communications facilities, when necessary to restore service or when the Governor
declares the area to have sustained a disaster and the actions are undertaken to protect the
public from a threat to health or safety;

(d) land disturbing activities associated with routine maintenance and/or repair of electric, gas,
or communications lines;

(e) land disturbing activities associated with the placement of poles for overhead distribution or
transmission of electric energy or of communications services;

(f) land disturbing activities associated with placement of underground lines for distribution or
transmission of electric energy or of gas or communications services; or

(g) land disturbing activities conducted bya person filing environmental reports, assessments or
impact statements with the United States Department of Agriculture, Rural Electrification
Administration in regard to a project

Any person, other than a person identified in R.72-302A(6Xg) who undertakes land disturbing activities
described in R.72-302A(6)(de,f) must file with the South Carolina Public Service Commission, in a Policy and
Procedures Manual, the procedures it will follow in conducting such activities. Any person, other than a person
identified in R.72-302A(6)(g), who conducts land disturbing activities described in R.72-302A(6)(b), must
address the procedures it will follow in conducting the activities in the Policy and Procedure s Manual filed with
the South Carolina Public Service Commission to the extent that the land disturbing activities are not
specifically addressed in the federal permit or permitting process. If any person, other than a person identified
in Ro72-302A(6)(g), does not have a Policy and Procedures Manual on file with the Public Service Commission,
such manual must be filed with the Public Service Commission not later than six months after the effective date
of Chapter 14, Title 48 of the 1976 Code of Laws, South Carolina.

Any person who undertakes land disturbing activities described in R. 72-302A(6)(g) of this subsection shall give
the same written notice to the commission as given to agencies whose permits are required for project approval
by the regulations of the United States Department of Agriculture, Rural Electrification Administration. 6
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(7) Activities relating to the routine maintenance and/or repair or rebuilding of the tracks, rights-of-
way, bridges, communication facilities and other related structures and facilities of a railroad
company.

(8) Activities undertaken on state-owned or managed lands that are otherwise regulated by the
provisions of Chapter 18 of this title, the Erosion and Sediment Reduction Act.

(9) Activities undertaken by local governments or special purpose or public service districts relating
to the repair and maintenance of existing facilities and structures.

B. Implementing agencies with responsibility for plan review and approval may grant waivers from the
stormwater management requirements of these regulations for individual land disturbing activities
provided that a written request is submitted by the applicant containing descriptions, drawings, and
any other information that is necessary to evaluate the proposed land disturbing activity. A separate
written waiver request shall be required if there are subsequent additions, extensions, or modifications
which would alter the approved stormwater runo ffcharacteristics to a land disturbing activity receiving
a waiver.

(1) A project may be eligible for a waiver of stormwater management for both quantitative and
qualitative control if the applicant can demonstrate that the proposed project will return the
disturbed area to a pre-development runoff condition and the pre-development land use is
unchanged at the conclusion of the project.

(2) A project may be eligible for a waiver or variance of stormwater management for water quantity
control if the applicant can demonstrate that:
(a) The proposed project will have no significant adverse impact on the receiving natural

waterway or downstream properties; or
(b) The imposition of peak control requirements for rates of stormwater runoffwould aggravate

downstream flooding.
(3) The implementing agency will conduct its review of the request for waiver within 10 working

days. Failure of the implementing agency to act by end of the tenth working day will result in the
automatic approval of the waiver.

C. The implementing agency with responsibility for plan review and approval may grant a written
variance from any requirement of these regulations if there are exceptional circumstances applicable
to the site such that strict adherence to the provisions of these regulations will result in unnecessary
hardship and not fulfill the intent of these regulations. A written request for variance shall be provided
to the plan approval agency and shall state the specific variances sought and the reasons with
supporting data for their granting. The plan approval agency shall not grant a variance unless and until
sufficient specific reasons justifying the variance are provided by the applicant. The implementing
agency will conduct its review of the request for variance within 10 working days. Failure of the
implementing agency to act by the end of the tenth working day will result in the automatic approval
of the variance.

72-303. Commission Responsibilities.

A. The Commission is responsible for the implementation and supervision ofthe stormwater management
and sediment control program which is established by Chapter 14, Title 48, S.C. Code.

B. The schedule for implementing the Stormwater Management and Sediment Control Act (48-14-10,
et. seq.) has been established by the Commission as follows:

(1) These regulations are effective and applicable to all land disturbing activities of five acres and
greater on October 1, 1992 regardless of program status at the local level. Local governments
with existing local programs as of this date shall require that persons responsible for land
disturbing activities on sites with disturbed areas of five acres or greater comply with these
regulations. Local governments may request assistance from the Commission to implement these
regulations on these sites. If a local government does not have a local program on October 1,
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1992, the Commission and others shall function as the implementing agencies.
(2) FY 1992-1993:

Greenville, Charleston, Richland, Spartanburg, Lexington, Anderson, Horry, York,
Berkeley, Aiken, Florence, Sumter, Pickens, Beaufort, Orangeburg

(3) FY 1993-1994:
Dorchester, Darlington, Greenwood, Laurens, Oconee, Lancaster, Georgetown, Cherokee,
Kershaw, Chesterfield, Williamsburg, Colleton, Marion, Newberry, Chester, Union

(4) FY 1994-1995:
Marlboro, Dillon, Clarendon, Abbeville, Fairfield, Barnwell, Lee, Edgeficld, Hampton,
Bamberg, Saluda, Jasper, Calhoun, Allendale, McCormick

C. This schedule may be modified by the Commission due to requests from local governments to develop
and implement a program prior to the scheduled implementation date. The Commission may also
modify this schedule due to personnel or financial resource limitations.

D. Local governments which adopted stormwater management and/or sediment control programs prior
to the effective date of these regulations may continue to administer the existing program until the
scheduled implementation date for the local government.

72-304. Criteria for Delegation/Revocation of Program Elements.

A. The Commission may delegate the following components ofstormwater management and sediment
control programs to local governments or conservation districts as follows:

(I) Stormwater management and sediment control plan review and approval/disapproval.
(2) Inspections during construction and maintenance inspections.
(3) EnforcemenL
(4) Education and training.

B. The Commission shall grant delegation of one or more program elements to any local government or
conservation district seeking delegation that is found capable and meets all of the criteria set forth
herein for delegation to comply with Chapter 48, Title 14, 1976 Code and these regulations.

C. Request for delegation of more than one program element may be accomplished by the submission of
one request for all the elements requested. A rejection by the Commission of one element will not
jeopardize delegation of other requested program elements.

D. To be considered capable o fproviding compliance with Chapter 14 and these regulations, applications
for delegation of program elements shall contain the following requisite items:

(1) Requests for delegation of stormwater management and sediment control plan review and
approval responsibility shall include the following information:
(a) Copy of enacted ordinance or program information detailing the plan approval process,
(b) Plan review check lists and plan submission requirements,
(c) Stormwater management and sediment control criteria, including waiver and variance

procedures, that meet minimum standards established by these regulations,
(d) Description of personnel allocations including qualifications and experience of personnel,

description of computer hardware and software resources and expected time frames for plan
review which meet the requirements of R.72-305B(2) and R.72-305M, and

(e) Name of the Certified Plan Reviewer.
(2) Requests for delegation of inspection during construction and of maintenance inspection

responsibility shall include the following information:
(a) Inspection and referral procedures,
(b) Time frames for inspection of active land disturbing activities,
(c) Time frames for inspection of completed stormwater management structures,
(d) Inspection forms,
(e) Description of adequate personnel allocations including qualifications and experience of
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personnel,
(f) • Name of Certified Construction Inspector, and
(g) Procedures and time frames for processing complaints.

(3) Request for delegation of enforcement responsibility shall include the following information:
(a) Procedure for processing violations.
(b) Description of personnel allocations involved in enforcement actions including qualifications

and experience of personnel.
(c) Description of citizen complaint process.
(d) Description of applicant appeal process.

(4) Requests for delegation of education and training responsibility shall include the following

information:
(a) Types of educational and training activities to be accomplished,
(b) Frequency of activities,
(c) Names and backgrounds of those individuals conducting the training, and
(d) Procedures and timetables to notify the Commission of educational programs.

E. Requests for delegation of program elements must be submitted by local governments or conservation
districts within six months of the effective date of these regulations, and by January first of subsequent
years if delegation is desired at a future date. The Commission shall approve, approve with
modi fication, or deny such a request on or before April first of the year for which delegation is sought.

F. The S.C. Coastal Council shall assist the Commission in reviewing all requests for delegation of
program elements from local governments in the counties of Beaufort, Berkeley, Charleston, Colleton,
Dorchester, Georgetown, Jasper and Horry to ensure that the delegated program elements are
consistent with the Coastal Zone Management Program.

The S.C. Coastal Council, in coordination with the Commission, will serve as the implementing
agency for these regulations in the jurisdictions of the local governments which do not seek delegation
of program elements in the counties of Beaufort, Berkeley, Charleston, Colleton, Dorchester,
Georgetown, Horry and Jasper.

G. If the Commission denies a request for delegation, the local government or conservation district may
appeal the decision of the Commission by requesting an administrative hearing within 30 days after
receipt of written notification as described in R.72-313.

H. Delegation of authority for one or more program elements maybe granted for a maximum time frame
of three years. After three years a new application to the Commission must be made. Over the time
frame for which delegation has been granted, the Commission will evaluate delegation
implementation, coordinate review findings with the delegated authority, and determine if the new
delegation should be granted.

1. A delegated authority may sub-delegate program elements, with Commission concurrence, to a

conservation district, regional council of government or other responsible entity or agency.

J. The Commission shall maintain, and make available upon request, a listing of the current status of

delegation for all jurisdictions within the State.

K. Any local government that has adopted a stormwater management and/or sediment control program

prior to the effective date of these regulations may request approval of any, or all, components of its

existing program within six months of the effective date of these regulations. The Commission shall

give priority to the approval, approval with modification or disapproval of these requests. The local

government shall continue to administer the existing program during the review process by the

Commission. Efficiency and effectiveness of the existing program shall be considered in the review

process.

(1) The Commission shall approve a delegation request upon determining that the implementation

of the existing program by the local government equal or exceed the requirements, criteria,

standards and specifications of these regulations.

(2) If the request for delegation of program components are disapproved, the local government may
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appeal the decision of the Commission by requesting an administrative hearing within 30 days
after receiving written notification of the disapproval as described in R.72-313.

L. If the Commission determines that a delegated program falls below acceptable standards established
by these regulations, delegation may be suspended. During a period of suspension, the Commission
shall be responsible for implementation of the program element. The Commission shall collect fees
based on R.72-306 for use when the delegation is suspended.

The following actions may be cause for suspension if they represent a continuing pattern of action or
in-action:

(I) Failure of implementing agency with the responsibility for enforcement to issue a violation in the
event of off-site sediment or stormwater damage resulting from non-compliance with the approved
plan.

(2) Failure of the implementing agency to assess a fine when a violation has notbeen corrected within
the specified time frame.

(3) Failure of the implementing agency to stop work when a violation hag resulted in off-site
damages.

(4) Failure of the implementing agency to force compliance with an approved plan.
(5) Failure of the delegated program to comply with the provisions of its application for delegation.

M. Upon suspension of the delegation, the implementing agency has the right to file an appeal within 30
days of the notification 6fthe suspension following procedures listed in R.72-313. The Commission
shall administer the program during the appeal process.

72-305. Permit Application mad Approval Process.

A. After the effective date of these regulations, unless a particular activity is exempted by these
regulations, a person may not undertake a land disturbing activity without an approved storMwater
management and sediment control plan from the appropriate plan approval agency that is consistent
with the following items:

(1) Chapter 14, Title 48, South Carolina Code, relating to erosion and sediment control and
stormwater management, and

(2) These regulations, or duly adopted county or municipal ordinances or programs that are adopted
as a part of the delegation process and set minimum standards equivalent to these regulations.

B. Specific requirements ofthe permit application and approval process are generally based on the extent
of the land disturbing activity. The permit application and approval procedure is as follows:
(1) For land disturbing activities involving two (2) acres or less of actual land disturbance which are

not part of a larger common plan of development or sale, the person responsible for the land
disturbing activity shall submit a simplified stormwater management and sediment control plan
meeting the requirements of R.72-307H. This plan does notrequire approval by the implementing
agency and does not require preparation or certification by the designers specified in R.72-305H
and R.72-305J.

(2) For land distuibing activities involving more than two (2) acres and less than five (5) acres of
actual land disturbance which are not part of a larger common plan of development or sale, a
simplified permitting and approval process will be used meeting the requirements of R.72-307I.
These activities are required to utilize Best Management Practices (BM P's) to control erosion and
sediment and to utilize appropriate measures to control the quantity of stormwater runoff. Plans
and specifications for these activities will be prepared by the designers cited in R.72-305H and
R.72-30S1. The implementing agency will review these submissions within a ten working day
period. If action is not taken by the end of the review period, the plan will be considered
approved.

(3) For land disturbing activities disturbing five (5) acres or greater, the requirements of R.72-305
and R.72-307 will apply. However, the use of measures other than ponds to achieve water quality
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improvement are recommended on sites containing less than ten (10) disturbed acres. Plans and
specifications for these activities will be prepared by the designers specified in R.72-305H or
R.72-3051.

(4) These requirements may be modified on a case-by-case basis to address specific stormwater
quantity or quality problems or to meet S.C. Coastal Council or other regulatory requirements.
Requests for waivers or variances from these requirements will be made in accordance with the
provisions of R.72-302.

(5) When the land disturbing activity consists of the construction of a pond, lake or reservoir which
is singly built and not part of a permitted land disturbing activity, the following procedures will
apply:
(a) A stormwater management and sediment control plan will not be required if the pond, lake

or reservoir is permitted under the S.C. Dams and Reservoirs Safety Act or has received a
Certificate of Exemption from the S.C. Dams and Reservoirs Safety Act. Best management
practices should be used to minimize the impact of erosion and sediment.

(b) A stormwater management and sediment control plan will be required for the construction
of all ponds, lakes or reservoirs not meeting the conditions in R.72-305B(5)(a) that
otherwise meet the size requirements for stormwater management and sediment control
plan approval.

C. A stormwater management and sediment control plan or an application fbr a waiver shall be submitted
to the appropriate plan approval agency by the person responsible for the land disturbing activity for

review and approval for a land disturbing activity, unless otherwise exempted. The stormwater

management and sediment control plan shall contain supporting computations, drawings, and sufficient
information describing the manner, location, and type of measures in which stormwater runoffwill be
managed from the entire land disturbing activity. The appropriate plan approval agency shall review

the plan to determine compliance with the requirements of these regulations prior to approval. The
approved stormwater management and sediment control plan shall serve as the basis for water quantity

and water quality control on all subsequent construction.

D. All stormwater management and sediment control plans submitted for approval shall contain

certification by the person responsible for the land disturbing activity that the land disturbing activity
will be accomplished pursuant to the approved plan and that responsible personnel will be assigned

to the project.

E. All stormwater management and sediment control plans shall contain certification by the person
responsible for the land disturbing activity of the right of the Commission or implementing agency to

conduct on-site inspections.

F. The stormwater and sediment managementplan shall not be considered approved without the inclusion

of an approval stamp with a signature and date on the plans by the appropriate plan approval agency.
The stamp of approval on the plans is solely an acknowledgement of satisfactory compliance with the

requirements ofthese regulations. The approval stamp does not constitute a representation or warranty

to the applicant or any other person concerning the safety, appropriateness of effectiveness of any

provision, or omission from the stormwater and sediment plan.

G. When the local conservation district is not the plan approval agency, the conservation district may

request to review and comment on stormwater management and sediment control plans. Failure of the

conservation district to provide comments by the date specified by the local implementing agency will

not delay the approval of the stormwater management and sediment control plans by the implementing

agency.

H. All stormwater management and sediment control plans submitted to the appropriate plan approval
agency for approval shall be certified by the designer. The following disciplines may certify and

stamp/seal plans as allowed by their respective licensing act and regulations:

(1) Registered professional engineers as described in Title 40, Chapter 22.

(2) Registered landscape architects as described in Title 40, Chapter 28, Section 10, item (b).

(3) Tier B land surveyors as described in Title 40, Chapter 22.
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Pursuant to Title 40, Chapter 22, Section 460, stormwater management and sediment control plans
may be prepared by employees of the federal government and submitted by the person responsible for
the land disturbing activity to the appropriate plan approval agency for approval.

J. These regul ati ons do not prohibit other disciplines orCertified Professionals, including, butnot limited
to, Certified Professional Erosion and Sediment Control Specialists, which have appropriate
background and experience from taking active roles in the preparation of the plan and design process.
All plans and specifications submitted to the appropriate plan approval agency for approval shall be
stamped/sealed by those listed in R.72-305H or prepared by employees of the federal government
under R.72-3051.

K. Approved plans remain valid for 5 years from the date of an approval. Extensions or renewals of the
plan approvals will be granted by the plan approval agency upon written request by the person
responsible for the land disturbing activity.

L. Approvals of land disturbing activities which were approved prior to the effective date of these
regulations shall remain in effect for the original term of the approval. For land disturbing activities
which were not initiated during the original term of approval, the person responsible for the land
disturbing activity shall resubmit the stormwater management and sediment control plan to the
appropriate plan approval agency for review and approval subject to the requirements of these
regulations.

M. Upon receipt of a completed application for sediment and stormwater management, the appropriate
plan approval agency shall accomplish its review and have either the approval or review comments
transmitted to the applicant within 20 working days. If notice is not given to the applicant or if action
is not taken by the end of the 20 working day period, the applicants plan will be considered approved.

N. One year after the effective date of Chapter 14, Title 48 of the Code of Laws of South Carolina, a
federal agencyor facility may not undertake a land disturbing activity unless the agency has submitted
a stormwater management and sediment control plan for the specific activity to the Commission and
the plan has been approved.

In lieu of submitting individual plans for approval, the federal agency or facility may submit an
application for a general permit to the Commission for approval.

0. A local government or special purpose or public service district may request a general permit for its
regulated activities from the Commission. Ifa local government's or special purpose or public service
district's request is approved, individual stormwater management and sediment control plans for
regulated land disturbing activities will not be required.

72-3 06. Fees.

A. The fees associated with the plan review and approval process inspection and enforcement shall be
set by the implementing agency. Ifpermit fees are established, they shall be established in accordance
with the following items:

(1) Delegation of program elements will depend, to a large extent, on funding and personnel
commitments. If the delegated jurisdiction has a source of funding that is provided through local
revenues, then the implementation of the delegated component will not necessitate the imposition
of a permit fee to cover the cost of the delegated program component.

(2) In the event that one component of an overall stormwater management and sediment control
program is not funded through the use of general or special funds, a non-refundable permit fee
may be collected at the time that the stormwater management and sediment control plan or
application for waiver or variance is submitted or approved. The permit fee will provide for the
unfunded costs of plan review, administration and management of the permitting office,
construction review, maintenance inspection, and education and training. The plan review or
permit approval agency shall be responsible for the collection of the permit fee. Unless all
program elements in a county or municipality have been delegated to a single agency, the funds
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collected not supporting the plan review function shall be distributed to the appropriate agencies.
(3) The number of needed personnel and the direct and indirect expenses associated with those

personnel shall be developed by the agencies requesting delegation in a specific jurisdiction.
Those expenses will then form the basis for determining unit plan approval costs by the local
government.

B. Where the Commission is the implementing agency, the Commission may assess a fee not to exceed
$100.00 per disturbed acre up to a maximum of $2000.00. No fee will be charged for land disturbing
activities which disturb two acres or less. The Commission may also charge a fee not to exceed
$100.00 to review an application for a waiver or variance from the requirements of these regulations.
No fee will be charged for extensions or renewal of plan approval unless there are significant changes
to the plans.

C. A maintenance fee may be required on approvals granted for stormwater management structures that
will be maintained by a local government.

72-307. Specific Design Criteria, Minimum Standards and Specifications.

A. General submission requirements for all projects requiring stormwater management and sediment
control plan approval will include the following information as applicable:

(1) A standard application form,
(2) A vicinity map indicating north arrow, scale, and other information necessary to locate the

property or tax parcel,
(3) A plan at an appropriate scale accompanied by a design report and indicating at least:

(a) The location of the land disturbing activity shown on a USGS 7.5 minute topographic map
or copy.

(b) The existing and proposed topography, overlayed on a current plat showing existing and
proposed contours as required by the implementing agency. The plat and topographic map k
should conform to provisions of Article 4, Regulations 400-490.

(c) The proposed grading and earth disturbance including:
1. Surface area involved; and
2. Limits of grading including limitation of mass clearing and grading whenever possible.

(d) Stormwater management and stormwater drainage computations, including:
I. Pre- and post-development velocities, peak rates of discharge, and inflow and outflow

bydrographs of stormwater runoff at all existing and proposed points of discharge from
the site,

2. Site conditions around points of all surface water discharge including vegetation and
method of flow conveyance from the land disturbing activity, and

3. Design details for structural controls.
(e) Erosion and sediment control provisions, including:

1. Provisions to preserve top soil and limit disturbance;

2. Details of site grading-, and
3. Design details for structural controls which includes diversions and swales.

(4) Federal Emergency Management Agency flood maps and federal and State wetland maps, where
appropriate.

(5) The appropriate plan approval agency shall require that plans and design reports be sealed by a
qualified design professional that the plans have been designed in accordance with approved
sediment and stormwater ordinances and programs, regulations, standards and criteria.

(6) Additional information necessary for a complete project review may be required by the
appropriate plan approval agency as deemed appropriate. This additional information may
include items such as public sewers, water lines, septic fields, wells, etc.

B. Specific requirements for the erosion and sediment control portion of the stormwater management and
sediment control plan approval process include, but are not limited to, the following items. The
appropriate plan approval agency may modify the following items for a specific project or type of (
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project.

(1) All plans shall include details and descriptions of temporary and permanent erosion and sediment
control measures and other protective measures shown on the stormwater and sediment
management plan. Procedures in a stormwater and sediment managem ent plan shall provide that
all sediment and erosion controls are inspected at least once every seven calendar day and after
any storm event of greater than 0.5 inches of precipitation during any 24-hour period.

(2) Specifications for a sequence ofconstruction operations shall be contained on all plans describing
the relationship between the implementation and maintenance of sediment controls, including
permanent and temporary stabilization and the various stages or phases of earth disturbance and
construction. The specifications for the sequence of construction shall, at a minimum, include the
following activities:
(a) Clearing and grubbing for those areas necessary for installation of perimeter controls;
(b) Installation of sediment basins and traps;
(c) Construction or perimeter controls;
(d) Remaining clearing and grubbing;
(e) Road grading;
(f) Grading for the remainder of the site;
(g) Utility installation and whether stormdrains will be used or blocked until after completion of

construction;
(h) Final grading, landscaping, or stabilization; and
(i) Removal of sediment controls.
Changes to the sequence of construction operations may be modified by the person conducting
the land disturbing activity or their representative and do not constitute a violation unless
measures to control stormwater runoff and sediment are not utilized.

(3) The plans shall contain a description ofthe predominant soil types on the site, as described by the
appropriate soil survey information available through the Commission or the local Conservation
District.

(4) When work in a live waterway is performed, precautions shall be taken to minimize
encroachment, control sediment transport and stabilize the work area to the greatest extent
possible during construction.

(5) Vehicle tracking of sediments from land disturbing activities onto paved public roads carrying
significant amounts of traffic (ADT of 25 vehicles/day or greater) shall be minimized.

C. Specific requirements for the permanent stormwater management portion of the stormwater
management and sediment control plan approval process include, but are not limited to, the following
items. The appropriate plan approval agency may modify the following items for a specific project
or type or project.

(1) It is the overall goal of the Commission to address stormwater management on a watershed basis
to provide a cost effective water quantity and water quality solution to the specific watershed
problems. These regulations will provide general design requirements that must be adhered to
in the absence of Designated Watershed specific criteria.

(2) All hydrologic computations shal be accomplished using a volume based hydrograph method
acceptable to the Commission. The storm duration for computational purposes for this method
shall be the 24-h our rainfall event, SCS distribution with a 0.1 hour burst duration time increment.
The rational and/or modified rational methods are acceptable for sizing individual culverts or
stormdrains that are not part of a pipe network or system and do not have a contributing drainage
area greater than 20 AC. The storm duration for computational purposes for this method shall
be equal to the time of concentration of the contributing drainage area or a minimum of 0. 1 hours,
whichever is less.

(3) Stormwater management requirements for a specific project shall be based on the entire area to
be developed, or ifphased, the initial submittal shall control that area proposed in the initial phase
and establish a procedure and obligation fortotal site control.

(4) Water quantity control is an integral component of overall stormwater management. The
following design criteria for flow control is established for water quantity control purpo ses, unless
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a waiver is granted based on a case-by-case basis:
(a) Post-development peak discharge rates shall not exceed pre-development discharge rates for

the 2- and 10- year frequency 24-hour duration storm event. Implementing agencies may
utilize a less frequent storm event (e.g. 25-year, 24-hour) to address existing or future
stormwater quantity or quality problems.

(b) Discharge velocities shall be reduced to provide a nonerosive velocity flow from a structure,
channel, or other control measure or the velocity of the I 0-year, 24-hour storm runoff in the
receiving waterway prior to the land disturbing activity, whichever is greater.

(c) Watersheds, other than Designated Watersheds, that have well documented water quantity
problems may have more stringent, or modified, design criteria determined by the local
government that is responsive to the specific needs of that watershed.

(5) Water quality control is also an integral component of stormwater management. The following
design criteria is established for water quality protection unless a waiver or variance is granted
on a case-by-case basis.
(a) When ponds are used for water quality protection, the ponds shall be designed as both

quantity and quality control structures. Sediment storage volume shall be calculated
considering the clean out and maintenance schedules specified by the designer during the
land disturbing activity. Sediment storage volumes may be predicted by the Universal Soil
Loss Equation or methods acceptable to the Commission.

(b) Stormwaterrunoffthat drains to a single outlet from land disturbing activities which disturb
ten acres or more shall be controlled during the land disturbing activity by a sediment basin
where sufficient space and other factors allow these controls to be used until the final

inspection. The sediment basin shall be designed and constructed to accommodate the
anticipated sediment loading from the land-disturbing activity and meet a removal efficiency

of 80 percent suspended solids or 0.5 ML/L peak settleable solids concentration, whichever
is less. The outfall device or system design shall take into account the total drainage area

flowing through the disturbed area to be served by the basin.
(c) Other practices may be acceptable to the appropriate plan approval agency if they achieve

an equivalent removal efficiency of 80 percent for suspended solids or 0.5 ML/L peak
settleable solids concentration, which ever is less. The efficiency shall be calculated for
disturbed conditions for the 10-year 24-hour design event.

(d) Permanent water quality ponds having a permanent pool shall be designed to store and
release the first YS inch ofrunofffrom the site over a 24 hour period. The storage volume
shall be designed to accommodate, at least, % inch of runofffrom the entire site.

(e) Permanent water quality ponds, not having a permanent pool, shall be designed to release
the first inch of runoff from the site over a 24-hour period.

(f) Permanent infiltration practices, when used, shall be designed to accept, at a minimum, the
first inch of runoff from all impervious areas.

(g) For activities in the eight coastal counties of Beaufort, Berkeley, Charleston, Colleton,
Dorchester, Georgetown, Jasper and Horry, additional water quality requirements may be
imposed to comply with the S.C. Coastal Council Stormwater Management Guidelines. If

conflicting requirements exist for activities in the eight coastal counties, the S.C. Coastal

Council guidelines will apply.
(6) Where ponds are the proposed method of control, the person responsible for the land disturbing

activity shall submit to the approving agency, when required, an analysis of the impacts of
stormwater flows downstream in the watershed for the 10- and 100-year frequency storm event.

The analysis shall include hydrologic and hydraulic calculations necessary to determine the
impact of bydrograph timing modifications of the proposed land disturbing activity, with and
without the pond. The results of the analysis will determine the need to modify the pond design

or to eliminate the pond requirement. Lacking a clearly defined downstream point of constriction,
the downstream impacts shall be established, with the concurrence of the implementing agency.

(7) Where existing wetlands are intended as a component of an overall stormwater management
system, the approved stormwater management and sediment control plan shall not be

implemented until all necessary federal and state permits have been obtained.
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(8) Designs shall be in accordance with standards developed or approved by the Commission.
(9) Ease of maintenance mustbe considered as a site design component. Access to the stormwater

management structure must be provided.
(10) A clear statement of defined maintenance responsibility shall be established during the plan

review and approval process.
(1I) Infiltration practices have certain limitations on their use on certain sites. These limitations

include the following items:
(a) Areas draining to these practices must be stabilized and vegetative filters established prior

to runoff entering the system. Infiltration practices shall not be used if a suspended solids
filtersystem doesnot accompanythepractice. lfvegetation is the intended filter, there shall
be, at least a 20 foot length of vegetative filter prior to storinwater runoff entering the
infiltration practice;

(b) The bottom of the infiltration practice shall be at least 0.5 feet above the seasonal high water
table, whether perched or regional, determined by direct piezometer measurements which
can be demonstrated to be representative of the maximum height of the water table on an
annual basis during years of normal precipitation, or by the depth in the soil at which
mottling first occurs;

(c) The infiltration practice shall be designed to completely drain of water within 72 hours;
(d) Soils musthave adequate permeability to allow water to infiltrate. Infiltration practices are

limited to soils having an infiltration rate of least 0.30 inches per hour. Initial consideration
will be based on a review of the appropriate soil survey, and the survey may serve as a basis
forrejection. On-site soil borings and textural classifications must be accomplished to verify
the actual site and seasonal high water table conditions when infiltration is to be utilized;

(e) Infiltration practices greater than three feet deep shall be located at least 10 feet from
basement walls;

(f) Infiltration practices designed to handle runoff from impervious parking areas shall be a
minimum of 150 feet from any public or private water supply well;

(g) The design of an infiltration practice shall provide an overflow system with measures to
provide a non-erosive velocity of flow along its length and at the outfall;

(h) The slope of the bottom of the infiltration practice shall not exceed five percent Also, the
practice shall not be installed in fill material as piping along the fill/natural ground interface
may cause slope failure;

(i) An infiltration practice shall not be installed on or atop a slope whose natural angle of
incline exceeds 20 percent.

(j) Clean outs will be provided at a minimum, every 100 feet along the infiltration practice to
allow fir access and maintenance.

(12) A regional approach to stormwater management is an acceptable alternative to site specific
requirements and is encouraged.

D. All stormwater management and sediment control, practices shall be designed, constructed and
maintained with consideration forthe proper control of mosquitoes and other vectors. Practices may
include, but are not limited to:

(i) The bottom of retention and detention ponds should be graded and have a slope not less than 0.5
percent.

(2) There should be no depressions in a normally dry detention facility where water might pocket
when the water level is receding.

(3) Normally dry detention systems and swales should be designed to drain within three (3) days.
(4) An aquatic weed control program should be utilized in permanently wet structures to prevent an

overgrowth of vegetation in the pond. Manual harvesting is preferred.
(5) Fish may be stocked in permanently wet retention and detention ponds.
(6) Normally dry swales and detention pond bottoms should be constructed with a gravel blanket or

other measure to minimize the Creation of tire ruts during maintenance activities.

E. A stormwater management and sediment control plan shall be filed for a residential development and
the buildings constructed within, regardless of the phasing of construction.
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(1) in applying the stormwater management and sediment control criteria, in R.72-307, individual lots
in a residential subdivision development shall not be considered to be separate land disturbing
activities and shall not require individual permits. Instead, the residential subdivision
development, as a whole, shall be considered to be a single land disturbing activity. Hydrologic
parameters that reflect the ultimate subdivision development shall be used in all engineering
calculations.

(2) If individual lots or sections in a residential subdivision are being developed by different property
owners, all land-disturbing activities related to the residential subdivision shall be covered by the
approved stormwater management and sediment control plan-for the residential subdivision.
Individual lot owners or developers may sign a certificate of compliance that all activities on that
lot will be carried out in accordance with the approved stormwater management and sediment
control plan for the residential subdivision. Failure to provide this certification will result in
owners or developers of individual lots developing a stormwater management and sediment
control plan meeting the requirements of R.72-307.

(3) Residential subdivisions which were approved prior to the effective date of these regulations are
exempt from these requirements. Development of new phases of existing subdivisions which
were not previously approved shall comply with the provisions of these regulations.

F. Risk analysis may be used to justify a design storm event other than prescribed or to show that rate and
volume control is detrimental to the hydrologic response of the basin and therefbre, should not be
required for a particular site.

(1) A complete watershed hydrologic/hydraulic analysis must be done using a complete
model/procedure acceptable to the implementing agency. The level of detail of data required is
as follows:
(a) Watershed designation on the 7.5 minute topo map exploded to a minimum of 1" = 400'.
(b) Inclusion of design and performance data to evaluate the effects of any structures which

effect discharge. Examples may be ponds or lakes, road crossings acting as attenuation
structures and there may be others which must be taken into account.

(c) Land use data shall be taken from the most recent aerial photograph and field checked and
updated.

(d) The water surface profile shall be plotted for the conditions of pro- and post-development for
the 10-, and 100-year 24-hour storm.

(e) Elevations of any structure potentially damaged by resultant flow shall also be shown.
(2) Based on the results of this type of evaluation, the certified plan reviewer representing the

implementing agency shall review and evaluate the proposed regulation waiver or change.

G. The general permit application for use by federal, local governments, or special purpose or public
service districts shall contain,.as a minimum, standard plans and specifications for stormwater
management and erosion and sediment control; methods used to calculate stormwater runoff, soil loss
and control method performance; staff assigned to monitor land disturbing activities and procedures
to handle complaints for off-site property owners and jurisdictions.

This general permit will be valid for a period of three years and will be subject to the same review
criteria by the Commission as that of the delegated program elements.

The use of the general permit classification does not relinquish a land disturbing activity from the
requirements of these Regulations. Rather, the general permit precludes that activity from the
necessity of a specific plan review for each individual project.

Approval of a general permit does not relieve any agency from the conditions that are part of the
general permit approval regarding the implementation of control practices as required by the general
permit. Failure to implement control practices pursuant to conditions included in the general permit
may result in the revocation of the general permit and the requirement of the submission of individual
plans for each activity.

H. The stormwater management and sediment control plan required for land disturbing activities of two
(2) acres or less which are not part of a larger common plan of development or sale shall contain the (
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following information, as applicable:

(I) An anticipated starting and completion date of the various stages of land disturbing activities and
the expected date the final stabilization will be completed;

(2) A narrative description of the stormwater management and sediment control plan to be used
during land disturbing activities;

(3) General description of topographic and soil conditions of the tract from the local soil and water
conservation district;

(4) A general description of adjacent property and a description of existing structures, buildings, and
other fixed improvements located on surrounding properties;

(5) A sketched plan (engineer's, Tier B surveyor's or landscape architeet's seal not required) to
accompany the narrative which shall contain:
(a) A site location drawing of the proposed project, indicating the location of the proposed

project in relation to roadways, jurisdictional boundaries, streams and rivers;
(b) The boundary lines of the site on which the work is to be performed;
(c) A topographic map of the site if required by the implementing agency;
(d) The location of temporary and permanent vegetative and structural stormwater management

and sediment control measures.
(6) Stormwater management and sediment control plans shall contain certification by the person

responsible for the land disturbing activity that the land disturbing activity will be accomplished
pursuant to the plan.

(7) All stormwater management and sediment control plans shall contain certification by the person
responsrible for the land disturbing activity of the right of the Commission or implementing agency
to conduct on-site inspections.
The requirements contained above may be indicated on one plan sheet.

The stormwater management and sediment control plan fbr land disturbing activities of greater than
two (2) acres but less than five (5) acres which are not part of a larger common plan of development
or sale shall contain the following infbrmation, as applicable:

(I) An abbreviated application form;
(2) A vicinity map sufficient to locate the site and to show the relationship of the site to its general

surroundings at a scale of not smaller than one (1) inch to one (1) mile.
(3) The site drawn to a scale of not smaller than one (1) inch to 200 feet, showing:

(a) The boundary lines of the site on which the work is to be performed, including the
approximate acreage of the site;

(b) Existing contours and proposed contours as required by the implementing agency;
(c) Proposed physical improvements on the site, including present development and future

utilization if future development is planned;
(d) A plan for temporary and permanent vegetative and structural erosion and sediment control

measures which specify the erosion and sediment control measures to be used during all
phases of the land disturbing activity and a description of their proposed operation;

(e) Provisions for stormwater runoff control during the land disturbing activity and during the
life of the facility, including a time schedule and sequence of operations indicating the
anticipated starting and completion dates of each phase and meeting the following
requirements:
I. Post-development peak discharge rates shall notexceed pre-development discharge rates

for the 2- and 10- year frequency 24-hour duration storm event. Implementing agencies
may utilize a less frequent storm event (e.g. 25-year, 24-bour) to address existing or
future stormwater quantity or quality problems.

2. Discharge velocities shall be reduced to provide a nonerosive velocity flow from a
structure, channel, or other control measure or the velocity ofthe 10-year, 24-hour storm
runoff in the receiving waterway prior to the land disturbing activity, whichever is
greater.

(f) A complete and adequate grading plan for borrow pits and material processing facilities
where applicable, including restoration and revegetation measures;
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(g) A general description of the predominant soil types on the site;
(h) A description of the maintenance program for stormwater management and sedimentcontrol

facilities including inspection programs.
(4) All stormwater management and sediment control plans submitted for approval shall contain

certification by the person responsible for the land disturbing activity that the land disturbing
activity will be accomplished pursuant to the approved plan.

(5) All stormwater management and sediment control plans shall contain certification by the person
responsible for the land disturbing activityofthe right ofthe Commission or implementing agency
to conduct on-site inspections.

(6) All stormwater management and sediment control plans submitted to the appropriate plan
approval agency for approval shall be certified by the designer. The following disciplines may
certify and stamp/seal plans as allowed by their respective licensing act and regulations:
(a) Registered professional engineers as described in Title 40, Chapter 22.
(b) Registered landscape architects as describe in Title 40, Chapter 28, Section 10, item (b).
(c) Tier B land surveyors as described in Title 40, Chapter 22.

(7) Pursuant to Title 40, Chapter 22, Section 460, stormwater management and sediment control
plans may be prepared by employees of the federal government and submitted by the person
responsible for the land disturbing activity to the appropriate plan approval agency for approval.

72-308. Maintenance Requirements and Off-Site Damage Correction.

A. The Commission will provide technical assistance to local governments who choose to assume the
maintenance responsibility for stormwater management structures on, at least, residential lands.

B. The person responsible for maintenance shall perform or cause to be performed preventive
maintenance of all completed stormwater management practices to ensure proper functioning. The
responsible inspection agency shall ensure preventive maintenance through inspectionof all
stormwater management practices.

C. Inspection reports shall be maintained by the responsible inspection agency on all detention and
retention structures and shall include the following items (as applicable):

(1) The date of inspection;
(2) The name of the inspector;
(3) The condition of (if applicable):

(a) Vegetation,
(b) Fences,

(c) Spillways,
(d) Embankments,

(e) Reservoir area,
(f) Outlet channels,
(g) Underground drainage,
(h) Sediment load, or
(i) Other items which could effect the proper function of the structure.

(4) Description of needed maintenance.

D. Responsible inspection agencies shall provide procedures to ensure that deficiencies indicated by
inspections are rectified. The procedures shall include the following:

(1) Notification to the person responsible for maintenance of deficiencies including a time frame for
repairs;

(2) Subsequent inspection to ensure completion of repairs; and
(3) Effective enforcement procedures or procedures to refer projects to the Commission ifrepairs are

not undertaken or are not done properly.

E. The following criteria shall be used by the appropriate implementing agency in evaluating and for
correcting off-site damages resulting from the land disturbing activity:
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(1) Determine the extent of damage by sediment resulting from non-compliance with the approved
stormwater management and sediment control plan,

(2) Determine the classification of the impaired waterbody, if any,
(3) Determine the impact and severity of the damage resulting from non-compliance with the

approved stormwater management and sediment control plan,
(4) Develop an agreement with landowners for cleanup and corrections, including a schedule of

implementation.
(5) Evaluate the alternatives fbr correction of the damage and prevention of future damage, and
(6) Failure to implement the agreement in the required schedule will constitute a violation of these

regulations.

72-309. Criteria For Designated Watersheds.

The concept of designated watersheds is intended, not only to prevent existing water quantity and water
quality problems from getting worse, but also to reduce existing flooding problems and to improve existing
water quality or meet State Water Quality Standards through a reduction of the impacts of NPS pollution
in selected watersheds. Further, the designation of watersheds under this section may also be used to
protect watersheds which do not currently have significant water quality or quantity problems, but which
require protection in order to avoid or mitigate the occurrence of future problems which might impair
current or protected multiple water uses or important water resources within the watershed. Criteria is
established for designated watersheds and these criteria will depend on whether the specific problems of
the watershed are water quantity or water quality oriented. Water quantity and water quality concerns will
be considered in all designated watersheds, but the overall emphasis for each designated watershed will
depend on its existing and future water quality and quantity issues as well as consideration of the multiple
offstream and instream water uses within the watershed.

A. To initiate consideration of a watershed for Designated Watershed status, a watershed shall be
recommended by a local government or combinations of local governments through the passage of
a local ordinance to the Commission. Upon recommendation to the Commission, the Commission
shall publish the request in the State Register and contact all involved agencies at the local and state
level within 30 days after receipt of the designation request and their input received prior to any
consideration of the designation is made.

B. Included with the recommendation ofa watershed for Designated Watershed status to the Commission
shall be an identification of the specific problems that exist in the watershed so that the pursuit of a
watershed study is warranted. Designation as a Designated Watershed requires approval by the
Commission, the South Carolina Water Resources Commission and the South Carolina Department
of Health and Environmental Control. A significant water quantity or waterquality problem must exist
that would support this designation. Also, inclusion of a watershed as a Designated Watershed will
necessitate a public hearing process. The process of designating a watershed shall be based on the
following information:

(1) An estimate of the potential for land disturbing activities to be initiated in the basin which
would be regulated under this regulation. This estimate could utilize historical and projected
population growth, land use data, and other such appropriate measures to estimate the
nonpoint source pollution contribution or stormwater runoffwhich could be reduced or
avoided,

(2) An inventory of the offstream and instream water uses in the watershed to quantify and
characterize the benefits associated with reducing current or avoiding future water resources
problems in the watershed. These could include water supply intakes, State navigable waters,
recreational resources, fisheries resources, wetlands, or other such important uses,

(3) Water quality data, collected through either the statewide water quality inventory, or other
special studies inclusive of benthic mnacroinvertebrate data,

(4) Historical and estimated flood damage and/or estimated flood protection benefits to both
private and public property in the watershed,

(5) Status of current or description of proposed State and Federal flood protection and flood
plain management program(s) and activities in the watershed, and
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(6) Dangers to public health and welfare.

C. Following an adequate review of the recommendation, staff of the Commission, South Carolina Water
Resources Commission, and the South Carolina Department of Health and Environmental Control
shall meet to review and discuss their decision regarding designation. The staff shall prepare a
statement in support of, or objection to, the proposed designation within 120 days following receipt
of the recommendation by the Commission. The statement shall be voted upon by the appointed
commissioners ofeach respective agency. Ex-officio members of the South Carolina Water Resources
Commission representing the Land Resources Conservation Commission and the South Carolina
Department of Health and Environmental Control shall abstain from voting regarding designation at
the meeting of the South Carolina Water Resources Commission. Approval by each of the three
agencies shall constitute designation.

D. Upon approval of designation, a Watershed Advisory Committee shall be established to advise and
provide guidance in the development and conduct of the watershed master plan. The Commission,
South Carolina Water Resources Commission, and the South Carolina Department of Health and
Environmental Control will appoint the Watershed Advisory Committee which shall include State,
District, local government representatives, and also representatives ofthe regulated comm unity within
the watershed and other persons which may be affected by the plan.

E. The general components contained in the actual watershed study shall be the following items:

(1) Stormwater quantity or water quality problem identification,

(2) The overall needs of the watershed including the additional impacts of new land disturbing
activities,

(3) Alternative approaches to address the existing and future problems,
(4) A selected approach that includes the overall costs and benefits,
(5) An economic impact analysis of the selected approach,
(6) Schedule for implementation,
(7) Funding sources that are available for the actual implementation of study recommendations, and
(8) A public hearing prior to final Commission, S.C. Water Resources Commission and S.C.

Department of Health and Environmental Control approval of the watershed study.

F. The following goals are to be obtained through the implementation of the Designated Watershed
program:

(]) Reduction of existing flooding or water quality impacts,
(2) Prevention of future flooding or water quality impacts, and
(3) Minimization of economic and social losses.

G. Specific plan components ofa watershed study shall include, but not be lim i ted to, the following items:

(1) The limits ofthe watershed.
(2) An inventory of existing water quality data.
(3) An inventory of areas having significant natural resource value as defined in existing State or

local studies as they may be impacted by the construction of location of stormwater control

structures.

(4) An inventory of areas of historical and archaeological value identified in existing State or local
studies as they may be impacted by the construction or location of stormwater control structures,

(5) A map or series of maps of the watershed showing the following information:

(a) Watershed topography,
(b) Significant geologic formations,
(c) Soils information,
(d) Existing land use based on existing zoning,

(e) Proposed land use based on expected zoning or comprehensive plans,

(f) Locations where water quality data were obtained.
(g) Locations of existing flooding problems including floor and corner elevations of structures

already impacted, and

27



(h) 100-year floodplain delineations, water surface profiles, and storm hydrographs at selected
watershed location.

(6) An inventory of the existing natural and constructed stormwater management system.
(7) An inventory of historic flood damage sites, including frequency and damage estimates,

72-310. Criteria For Implementation of a Stormwater Utility.

The implementation ofa stormwater utility will necessitate the development of a local utility ordinance or
special taxing assessment prior to its implementation, pursuant to Chapter 9, Title 4, 1976 Code of Laws
as amended by Act 114 199 1. There are essential components that an ordinance must contain to function
as a funding mechanism for stormwater management and those components shall include, but not be limited
to, the following items:

A. The financing of a stormwater utility with a user charge system must be reasonable and equitable so
that each user of the stormwater system pays to the extent to which the user contibutes to the need for
the stormwater system, and that the charges bear a substantial relationship to the cost of the service.
The use of county and municipal taxpayer rolls and accounting systems are allowed for the assessment
and collection of fees.

B. The intent of the utility must be clearly defined regarding program components that are to be funded
through the utility. Those components may include but not be limited to the following activities:

(1) Preparation of comprehensive watershed master plans for stormwater management,
(2) Annual inspections of all stormwater management facilities, both public and private,
(3) Undertaking regular maintenance, through contracting or other means, ofstonnwater management

structures that have been accepted for maintenance.
(4) Plan review and inspection of sediment control and storm water management plans and practices,

and
(5) Retrofitting designated watersheds, through contracting or other means, to reduce existing

flooding problems or to improve water quality.

C. The authority for the creation of the stormwater utility and the imposition of charges to finance
sediment and stormwater activities is conferred in Chapter 14, Title 48, South Carolina Code. The
application ofa stormwater utility by means ofa local ordinance or other means shall not be deemed
a limitation or repeal of any other powers granted by State statute.

D. The creation of a stormwater utility shall include the following components:

(1) The boundaries of the utility, such as watersheds or jurisdictional boundaries as identified by the
local governing body,

(2) The creation of a management entity,
(3) Identification of stormwater problems,
(4) Method for determining utility charges,
(5) Procedures for investment and reinvestment of funds collected, and
(6) An appeals or petition process.

E. As established by local ordinance or special election or petition, the local government shall have
responsibility for implementing all aspects of the utility including long range planning, plan
implementation, capital improvements, maintenance ofsto rmwater facilities, determination ofcharges,
billing, and hearing of appeals and petitions. The local government also will have responsibility for
providing staffsupport for utility implementation.

F. With the respect to new stormwater management facilities constructed by private developers, the local
government shall develop criteria for use in determining whether these will be maintained by the utility
or by the facility owner. Such criteria may include whether the facility has been designed primarily
to serve residential users and whether it has been designed primarily for purposes ofstormwater
management. In situations where it is determined that public maintenance is not preferable, standards
shall be developed to ensure that inspection of facilities occurs annually and that facilities are
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maintained as needed.

G. The use of charges is limited to those purposes for which the utility has been established, including
but not limited to: planning; acquisition of interests in land including easements; design and
construction of facilities; maintenance ofthe stormwater system; billing and administration; and water
quantity and water quality management, including monitoring. surveillance, private maintenance
inspection, construction inspection, and other activities which are reasonably required.

72-31 1. Plan Review and Inspector Certification Programs.

A. The Commission shall require that local governments which request delegation of stormwater
management and sediment control plan review and approvalldisapproval shall have a Certified Plan
Reviewer representing the implementing agency. Certified Plan Reviewers shall obtain certification
from the Commission by successfully completing a Commission sponsored or approved training
program. Exceptions to this requirement are limited to Registered Professional Engineers, Registered
Landscape Architects and Registered Tier B Land Surveyors who can receive initial certification by
demonstrating to the Commission a minimum of three (3) years experience in stormwater management
and sediment control planning and design. For a period of one year after the effective date of these
regulations, local governments may receive interim certification for plan reviewers during the period
before attendance at a Commission sponsored or approved training course by submitting an enrollment
form to the Commission. Interim certification shall be valid until the scheduled date of attendance,

B. The Commission shall require that local governments which requestdelegation ofthe construction and
maintenance inspection component ofthe stormwatcr management and sediment control program shall
have a Certified Construction Inspectorrepresentingthe implementing agency. Certified Construction
Inspectors shall obtain certification from the Commission by successfully completing a Commission
sponsored or approved training program. For a period of one year after the effective date of these
regulations, local governments may receive interim certification for construction inspectors during the
period before attendance at a Commission sponsored or approved training course by submiting an
enrollment form to the Commission. Interim certification shall be valid until the scheduled date of
attendance.

C. Initial certification as a Certified Plan Reviewer or Certified Construction Inspector is good for a
period of five years. Recertification is contingent on attending and successfully completing a
Commission sponsored or approved recertification program. This continuing education requirement
applies to all Certified Plan Reviewers, including, Registered Engineers, Landscape Architects, Tier
B Land Surveyors and Construction Inspectors.

72-312. Review and Enforcement Requirements.

A. Items listed in this section are activities by the Commission in the event the Commission serves as the
implementing agency. When the Commission is requested to assist the implementing agency, these
are suggestions the Commission may submit to the implementing agency.

B. The person responsible for the land disturbing activity shall notify the appropriate inspection agency
before initiation of construction and upon project completion when a final inspection will be
conducted to ensure compliance with the approved stormwater management and sediment control plan.

C. The person responsible for the land disturbing activity shall, if required by the implementing agency
during the plan approval process, submit "As Built or Record Document" plans. In addition, the
person responsible for the land disturbing activity may be required to submit written certi fi cation from
the professional engineer, landscape architect, or Tier B land surveyor responsible for the field
supervision of the land disturbing activity that the land disturbing activitywas accomplished according
to the approved stormwater management and sediment control plan or approved changes.

D. The responsible inspection agency shall, for inspection purposes, do all of the following items:
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(1) Ensure that the approved stormwater management and sediment control plans are on the project
site and are complied with;

(2) Ensure that every active site is inspected for compliance with the approved plan on a regular
basis;

(3) Provide the person responsible for the land disturbing activity, a written report after every
inspection that describes:
(a) The date and location of the site inspection;
(b) Whether the approved plan has been properly implemented and maintained;
(c) Approved plan or practice deficiencies; and
(d) The action taken.

(4) Notification of the person responsible for the land disturbing activity in writing when violations
are observed, describing the:
(a) Nature of the violation;
(b) Required corrective action; and
(c) Time period for violation correction.

E. The Commission may investigate complaints or refer any complaint received to the local inspection
agency if the activity is located in a jurisdiction that has received delegation of inspections during
construction and maintenance inspections. In conjunction with a referral, the Commission may also
initiate an on-site investigation after notification of the local inspection agency in order to properly
evaluate the complaint The Commission shall make recommendations on enforcement action when
appropriate, and notify the local implementing agency in a timely manner of any recommendations.

F. The Commission, at its discretion and upon notification to the person responsible for the land
disturbing activity may visit any site to determine the adequacy of stormwater management and
sediment control practices. In the event that the Commission conducts site inspection, the appropriate
inspection agency shall be notified of the inspection. The appropriate inspection agency shall establish
a time frame to obtain site compliance. This notification shall, in no way limit the right to the
Commission to take action subsequent to any provision of these regulations or Chapter. Formal
procedures for interaction between the Commission and the appropriate inspection agency on-site
inspection and referral will be developed on an individual basis.

G. The appropriate plan approval agency may require a revision to the approved plans as necessary due
to differing site conditions. The appropriate plan approval agency shall establish guidelines to
facilitate the processingof revised plans where field conditions necessitate plan modification. Where
changes to the approved plan are necessary those changes shall be in accordance to the following:

(1) Major changes to approved stormwater management and sediment control plans, such as the
addition or dletion of a sediment basin, shall be submitted by the applicant to the appropriate
plan approval agency for review and approval.

(2) Minor changes to stormwater management and sediment control plans may be made in the field
review report. The appropriate inspection agency shall develop a list of allowable field
modifications for use by the construction inspector.

H. Stormwater management construction shall have inspections accomplished as needed.

1. The agency responsible forconstruction inspection may, in addition to local enforcement options, refer
a site violation to the Commission for review.

J. Referral of a site violation to the Commission may initiate a Commission consruction inspection of
the site to verify site conditions. That construction inspection may result in the following actions:

(1) Notification through appropriate means to the person engaged in a land disturbing activity to
comply with the approved plan within a specified time frame; and

(2) Notification of plan inadequacy, with a time frame for the person engaged in a land disturbing
activity to submit a revised sediment and stormwater plan to the appropriate plan approval agency
and to receive its approval with respect thereto.

The Commission shall notify the local inspection -agency within five working days of what
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recommendation for enforcement action should be taken on the site.

K. Failure of the person engaged in the land disturbing activity contractor to comply with Commission
requirements may result in the following actions in addition to other penalties as provided in Chapter
14.

(1) The Commission shall have the power to request the implementing agency to order any person
violating any provision of Chapter 14 and these regulations to cease and desist from any site work
activity other than those actions necessary to achieve compliance with any administrative order.

(2) The Commission may request that the appropriate plan approval agency refrain from issuing any
further building or grading permits to the person having outstanding violations until those
violations have been remedied.

(3) The Commission may recommend fines to be levied by the implementing agency.

L. If the Commission or the implementing agency utilizes "stop work orders" as a part of its inspection
and enforcement program, the following procedure shall be followed:

(1) The implementing agency may issue a stop work order if it is found that a land disturbing activity
is being conducted in violation of this Act or of any regulation adopted or order issued pursuant
to this Act, that the violation is knowing and willful, and that either:
(a) Off-site sedimentation resulting from non-compliance with the approved stormwater

management and sediment control plan has eliminated or severely degraded a use in a lake
or natural waterway or that such degradation isimminent.

(b) Off-site sedimentation resulting from non-compliance with the approved stormwater
management and sediment control plan has caused severe damage to adjacent land.

(c) The land disturbing activity which requires an approved plan under these regulations and is
being conducted without the required approved plan.

(2) The stop work order shall be in writing and shall state what work is to be stopped and what
measures are required to abate the violation. The order shall include a statement of the findings
made by the implementing agency pursuant to (1) of this section and shall list the conditions under
which work that has been stopped by the order may be resumed. The delivery of equipment and
materials which does not contribute to the violation may continue while the stop work order is in
effect. A copy of this section shall be attached to the order.

(3) The stop work order shall be served by the sheriff of the county in which the land disturbing
activity is being conducted or by some other person duly authorized by law to serve process, and
shall be served on the person at the site of the land disturbing activity who is in operational
control of the land disturbing activity. The sheriff or other person duly authorized by law to serve
process shall post a copy of the stop work order in a conspicuous place at the site of the land-
disturbing activity. The implementing agency shall also deliver a copy of the stop work order to
any person that the implementing agency has reason to believe may be responsible for the
violation.

(4) The directives of a stop work order become effective upon service of the order. Thereafter, any
person notified of the stop work order who violates any of the directives set out in the order may
be assessed a civil penalty as provided in R.72-315. A stop work order issued pursuant to this
section may be issued for a period not to exceed three calendar days.

(5) The implementing agency shall designate an employee to monitor compliance with the stop work
order. The name of the employee so designated shall be included in the stop work order. The
employee so designated shall rescind the stop work order if all the violations for which the stop
work order are issued are corrected, no other violations have occurred, and all measures necessary
to abate the violations have been taken. The implementing agency shall rescind a stop work order
that is issued in error.

(6) The issuance of a stop work order shall be a final agency decision subject to judicial review in
the same manner as an order in a contested case pursuant to Title 1, Chapter 23, Section 380 of
the Code of Laws of South Carolina, 1976. The petition for judicial review shall be filed in the
circuit court of the county in which the land-disturbing activity is being conducted.

(7) The Commission shall file a cause of action to abate the violations which resulted in the issuance
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of a stop work order within three calendar days of the service of the stop work order. The cause
of action shall include a motion fbr an ex parte temporary restraining order to abate the violation
and to effect necessary remedial measures. The resident circuit courtjudge, or any judge assigned
to hear the motion for the temporary restraining order, shall bear and determine the motion within
two days of the filing of the complaint. The clerk of circuit court shall accept complaints filed
pursuant to this section without the payment of fining fees. Filing fees shall be paid to the clerk
of circuit court within 30 days of the fining of the complaint.

72-313. Hearings and Hearing Procedures.

A. An administrative hearing is available, following a timely request, to determine the propriety of:
(1) The denial of delegation of a program component.
(2) A revocation of a delegated program component.
(3) A denial or revocation of a permit for stormwater management and sediment control.
(4) A citizen complaint concerning program operation.
(5) The requirements imposed by the implementing agency for approval of the stormwater

management and sediment reduction plan.
(6) The issuance of a notice of violation or non-compliance with the approved stormwater

management and sediment reduction plan.
(7) The issuance of fines by an implementing agency.
(8) The issuance of a stop work order by an implementing agency.

B. Requests for administrative hearings and appeals may be made to local governments when program
elements are delegated by the Commission orto the Commission when the Commission functions as
the implementing agency. In addition, administrative hearings and appeals may be held by the
Commission regarding decisions or actions of local implementing agencies. Procedures for acting on
appeals and conducting administrative hearings by local implementing agencies will be specified in
their request for delegation of program element. The Commission procedures for conducting
administrative hearings is specified in R.72-313C through R.72-313Q.

C. A hearing may be requested by any person. If an adverse action is involved, the hearing may be
requested provided that the written request is received within thirty (30) days after the notice is given
to the person.

D. All bearings shall be initiated via correspondence approved by the Commission which shallgive notice
to all parties of the hearing.

(I) All parties must receive notice of the hearing of not less than thirty (30) days;
(2) The notice shall be sent by the designated bearing officer(s);
(3) The notice shall include:

(a) A statement of the time, place, and nature of the hearing;
(b) A statement of the legal authority and jurisdiction under which the hearing is to be held;
(c) A reference to the particular sections of the statutes and rules involved;
(d) A short and plain statement of the matters asserted. If the hearing officer(s) is/are unable to

state the matters in detail at the time the notice is served, the initial notice may be limited to
a statement ofthe issues involved. Thereafter, upon application, a more definite and detailed
statement shall be furnished.

E. All hearings shall be conducted by a hearing officer(s) appointed by the Commission.

F. All hearings shall be conducted in accordance with Section 1-23- 10 et. seq. of the 1976 South Carolina
Code of Laws.

G. The hearing officer(s) shall issue a proposal for decision which shall be mailed to the parties.

H. Within twenty (20) days after mailing of the proposal for decision, any party may file exceptions to
the hearing officer's proposal for decision.
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(1) Such exceptions shag be in written form, addressed to the Chairman of the Commission, and
served upon all adverse parties;

(2) The exceptions shall list all the grounds upon which the exceptions are based.

1. If no exceptions are received by the Commission within the twenty (20) day period following the
mailing of the proposal for decision, the Commission shall issue a final decision.

J. If timely exceptions are received, the Commission shall send notice to the parties that the appealing
party(s) has thirty (30) days to submit a brief. Following the service of the appealing party's brief, or
upon the expiration of the thirty (30) day period, whichever shall occur first, the other party shall have
thirty (30) days to submit a brief. All briefs must be served on the opposing parties and filed with the
Commission.

K. Following receipt of all briefs, the Commission shall schedule an oral argument if requested to do so
by either party.

L. The request for an oral argument must be in writing, addressed to the Chairman of the Commission,
and submitted with that party's brief.

M. The oral argument shall be scheduled for the next regular Commission meeting ibllowing the filing
of the last brief.

N. The oral argument shall be heard by the members of the Commission present at the Commission
meeting and shall be held in accordance with the following format:

(1) The appealing party shall be given twenty minutes to present his case;
(2) The opposing party shall be given twenty minutes to present his case;
(3) The appealing party shall be given a rebuttal period of five minutes.

0. The panics by written stipulation may agree that the hearing officer's decision shall be final and
binding, upon the parties.

P. The final order shall be issued by the Commission, and the decision of the Commission shall represent
the view of a majority of the Commission members voting on the appeal.

Q. The final order shall be written and shall comply with the provisions of Section 1-23-10 et. seq. ofthe
1976 South Carolina Code of Laws.

72-314. Citizen Complaint Procedure on Delegated Program Components and Individual Sites.

A. Persons may become aggrieved by land disturbing activities and program implementation. The
following descnrbes the procedure for a person to complain concerning program operation:

(1) If the program component in question has been delegated to a local implementing agency, the
complaint shall be registered first in writing with that agency. An attempt to resolve the problem
shall be made with the local implementing agency.

(2) In the event a solution can not be reached, the citizen may forward the complaint to the
Commission for review. The Commission shall attempt to resolve the problem with the
implementing agency and notify the citizen of the outcome of these efforts.

(3) If the Commission determines, based on complaints indicating a continuing pattern, that
implementation of delegated program elements fallsbelow the acceptable standards established
by these regulations, the Commission may suspend or revoke the delegation in accordance with
R.72-304L.

(4) All complaints filed with the Commission shall be held for a period of three years and will be
considered when delegation renewal is requested by the local governm ent.

B. Persons may complain about individual site problems or damages. The procedure is as follows:

(1) The complaint will be registered in writing with the appropriate implementing agency.
(2) Ifthe implementing agency is notthe Commission and a solution can notbe reached with the local K
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implementing agency, the complaint should be filedwith the Commission. The Commission will
follow procedures listed in R.72-312E.

72-315. Penalties.

A. Any person who violates any provision of this chapter or any ordinance or regulation promulgated,
enacted, adopted, or issued pursuant to this chapterby the Commission or other implementing agency,
or who initiates or continues a land disturbing activity for which a stormwater management and
sediment control plan is required except in accordance with the terms, conditions, and provisions of
an approved plan, is subject to a civil penalty of not more than one thousand dollars. No penalty may
be assessed until the person alleged to be in violation has been notified ofthe violation. Each day of
a violation constitutes a separate violation.

B. The implementing agency shall determine the amount of the civil penalty to be assessed under this
section for violations under its jurisdiction. It shall make written demand forpayment upon the person
responsible for the violation and set forth in detail the violation for which the penalty has been
invoked. If payment is not received or equitable settlement reached within thirty days after demand
for payment is made, a civil action may be filed in the circuit court in the county in which the violation
is alleged to have occurred to recover the amount of the penalty. If the implementing agency is the
commission, the action must be brought in the name of the State. Local governments shall refer the
matters under their jurisdiction to their respective attorneys for the institution of a civil action in the
name of the local governm ent in the circuit court in the county in which the violation is alleged to have
occurred for recovery of the penalty.

72-316. Severability.

If any section, subsection, sentence, clause, phrase, or portion of these regulations are for any reason held
invalid or unconstitutional by any court or competentjurisdiction, such provision and such holding shall
not affect the validity of the remaining portions of these regulations.

Fiscal Impact Statement.

The South Carolina Land Resources Commission estimates that two additional staff engineers will be
required to operate the program.
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Chapter MI Management of Coastal Resources

C. Uses of Management Concern

3. Resource Policies

XIII. Stormwater Management Guidelines (Page 111-74)

Most land disturbing activities in South Carolina must comply with the requirements and applicable regulations
of the Erosion and Sediment Reduction Act of 1983 (48-18-10, et. seq.). or the Stormwater Management and
Sediment Reduction Act of 1991 (48-14-10, et. seq.). The final regulations, effective on June 26, 1992,
pursuant to the Stormwater Management and Sediment Reduction Act of 199 1, establish the procedure and
minimum standards for a statewide stormwater program. Section R.72-304F of the regulations states that "the
S.C. Coastal Council (now known as the Office of Ocean and Coastal Resource Management (OCRM), in
coordination with the Commission, will serve as the implementing agency for these regulations in the
jurisdictions of the local governments which do not seek delegation of program elements in the counties of
Beaufort, Berkeley, Charleston, Colleton, Dorchester, Georgetown, Horry and Jasper." In addition, Section
R.72-307C(5)(g) states that "For activities in the eight coastal counties, additional water quality requirements
may be imposed to comply with the S.C. Coastal Council (OCRM_ Storrnwater Management Guidelines. If
conflicting requirements exist for activities in the eight coastal counties, the S.C. Coastal Council (OCRM)
guidelines will apply."

Pursuant to the Coastal Zone Management Act, the Coastal Council (OCRM.. is responsible for protecting the
environmentally sensitive areas of our coast. While the regulations of the Stormwater Management and
Sediment Reduction Act adequately address most nonpoint source pollution problems, the need exists for
establishing additional criteria to protect sensitive coastal waters.

A. Stormwater Runoff Storage Requirements

The regulations of the StormwaterManagement and Sediment Reduction Act require that "permanent water
quality ponds having a permanent pool shall be designed to store and release the first 1/2 inch of runoff
from the site over a 24-hour period. The storage volume shall be designed to accommodate, at least, 1/2
inch ofrunoff from the entire site." For all projects, regardless of size, which are located within one-half
(1/2) mile of a receiving waterbody in the coastal zone, this criteria shall be storage of the first 1/2 inch of
runoff from the entire site or storage of the first one (I) inch of runoff from the built-upon portion of the
property, whichever is greater. Storage may be accomplished through retention, detention or infiltration
systems, as appropriate for the specific site. In addition, for those projects which are located within 1,000
(one thousand) feet ofshellfish beds, the first one and one half (1 1/2) inches of runoff from the built-upon
portion of the property must be retained on site.

Receiving waterbodies include all regularly tidally influenced salt and freshwater marsh areas, all lakes or
ponds which are used primarily for public recreation or a public drinking water supply, and other water
bodies within the coastal zone, excluding wetlands, swamps, ditches and stormwater management ponds
which are not contiguous via an outfall or similar structure with a tidal water body.

B. Project Size Requiring Stormwater Management Permits

Section R.72-305B(i) states that "for land disturbing activities involving two (2) acres or less of actual land
disturbance which anm not part of a larger common plan of development or sale, the person responsible for
the land disturbing activity shall submit a simplified stormwater management and sediment control plan
meeting the requirements of R.72-307H. This plan does not require preparation or certification by the
designers specified in R.72-305H and R.72-3051." Due to the potentially damaging effect of certain
projects of less than two (2) acres of land disturbance, stormwater management and sediment reduction
plan submittal and regulatory approval shall be required for those smaller projects located within 1/2 mile
of a receiving waterbody. Single family homes that are not part of a subdivision development are exempt
from this requirement.
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C. Stormwater Management Requirements for Bridge Runoff

The following is the criteria used to address stormwater management for bridges traversing saltwater and/or
critical areas.

(1) No treatment is necessary for runoff from bridge surfaces spanning SB or SA waters. This runo ffcan
be discharged through scupper drains directly into surface waters. However, the use of scupper drains
should be limited as much as feasibly possible.

(2) If the receiving water is either ORW or SFH then the stormwater management requirements shall be
based on projected traffic volumes and the presence of any nearby shellfish beds. The following
matrix lists the necessary treatment practices over the different classes of receiving waters.

(3) The Average Daily Traffic Volume (ADT) is based upon the design carrying capacity of the bridge.

Water Quality Class Average Daily Traffic Volume (ADT)
0-30,000 G.T. 30,000

ORW (within 1000 ft of shellfish beds)
ORW (not within 1000 ft of shellfish beds)
SFH (within 1000 ft of shellfish beds)
SFH (not within 1000 ft of shellfish beds) **
SA * *

SB *

***The first one (1) inch of runoff from the bridge surface must be collected and routed to an appropriate
stormwater management system or routed so that maximum overland flow occurs encouraging
exfiltration before reaching the receiving body. Periodic vacuuming of the bridge surface should be
considered.

A stormwater management plan mustbe implemented which may require the overtreatment of runoff from
associated roadways to compensate for the lack of direct treatment of runoff from the bridge surface itself.
Periodic vacuuming should be considered. The use of scupper drains should be limited as much as feasibly
possible.

• No treatment is required. The use of scupper drains should be limited as much as feasibly possible.

D. Golf Courses Adjacent to Receiving Waterbodles

Golf course construction and maintenance practices result in the potential for significant negative impacts
from the runoff of sediments, pesticides, herbicides and other pollutants. For this reason, when golf
courses are constructed adjacent to receiving waterbodies then the following practices are to be
incorporated.

(1) Minimum setbacks from the receiving waterbody of 20 feet for all manicured portions of the golf
course (fairways, greens and tees) are required unless other acceptable management techniques are
approved and implemented to mitigate any adverse impacts.

(2) All drainage from greens and tees must be routed to interior lagoons or an equivalent stormwater
management system.

(3) To prevent the conversion of the stormwater system to critical area and to maintain positive drainage
at high tides, all outfalls from the lagoon system must be located at an elevation above the critical area
(if the discharge is to critical area) AND above the normal water elevation a distance to allow for
storage of the first one inch of runoff. The volume which must be stored shall be calculated by
multiplying the area of all the greens and tees by one inch. (Previously constructed stormwater
management systems which meet all current and future storage requirements will not be required to
modify outfalls.)

(4) No greens or tees shall be located on marsh hummocks or islands unless all drainage can be conveyed
to the interior lagoon system or to an equivalent onsite stormwater management system.
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(5) Stormwater impacts to freshwater wetlands shall be limited by providing minimum 20 foot buffers,
or an accepted alternative, between manicured areas (fairways, greens and tees) and the wetlands. This
minimum buffer must be increased if land application of treated effluent is utilized in the area.

(6) An integrated pest management system designed in accordance with current best technology practices
must be employed on the course to limit the application ofchemicals which, if over applied, may leach
into the ground and adjacent surface waters.

(7) In accordance with S.C. Department of Health and Environmental Control requirements, a two (2) foot
separation must be maintained between the surface ofthe gol fcourse and the ground water table where
spray effluent is applied.

(8) The normal ground water elevation must be established by a registered engineer or soil scientist.

(9) All projects which are within 1000 feet of shellfish beds must retain the first 1 1/2 inches ofrunoffas
otherwise described in item A above.

(10) If spray effluent or chemicals are applied to the turf via the irrigation system, all spray head s must be
located and set so as to prevent any aerosols from reaching adjacent critical areas.

E. Mines and Landfills

Due to the significant amount of land disturbance involved in the construction of mines and landfills, these
types of operations need to strictly adhere to sediment/erosion control requirements particularly when they
are located near coastal waterways. When mining or landfill projects are located within 1/2 mile of
receiving waterbodies, pumping of ground water from sediment basins must be done with floating intakes
only. Pumping of these basins must cease whenever the water levels come to within two (2) feet of the
pond bottom. In addition, landfill planning must be designed on a comprehensive site basis for stormwater
management and sediment/erosion control to include management practices for each separate cell as it is
phased into the landfill.

F. Notice of Approval

All notice of approval must be in written form.
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List of Acronyms

List of Acronyms

AASHTO American Association of State Highway and Transportation Officials

AMD Acrylamide Polymer

BFM Bonded Fiber Matrix

BMP(s) Best Management Practice(s)

CFS Cubic Feet Per Second

CMP Corrugated Metal Pipe
DHEC South Carolina Department of Health and Environmental Control

ECB Erosion Control Blanket
EPA United Stated Environmental Protection Agency
EPSC Erosion Prevention and Sedimentation Control

FDA United States Food and Drug Administration

FGM Flexible Growth Matrix

HDPE High Density Polyethylene

MS4 Municipal Separate Storm Sewer System
MSDS Material Safety Data Sheets

NPDES National Pollutant Discharge Elimination System
PAM Polyacrylamide or Polymer

RCP Reinforced Concrete Pipe

SCS Soil Conservation Service

SWPPP Storm Water Pollution Prevention Program
TRM Turf Reinforcement Mat

VIFS Vegetated Filter Strip
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EPSC Design Procedures

Erosion Prevention and Sediment BMP Basic Design Procedures
Control of sedimentation from construction sites is accomplished through the utilization of a variety of
erosion and sediment control Best Management Practices (BMPs). The complexity of the erosion
prevention and sediment control (EPSC) plan varies depending on the individual site conditions. The goal
of implementing the erosion control plan is to limit the quantity of sediment being eroded from, and
leaving a construction site. This is partially accomplished through the implementation of sediment control
BMPs. However, these sediment trapping controls typically only remove a small portion of the clay
particles eroded from the site. The best protection is provided by a combination of practices including
temporary and permanent stabilization, flow diversions, and streambank protection, all which minimize
the amount of soil that is eroded from the site.

Plan land development to control and limit erosion and sediment discharge from construction sites using,
but not limited to, the BMPs listed in this Manual. The goal of these erosion and sediment control BMPs
is to:

" Minimize the extent and duration of disturbed soil exposure.

" Protect off-site and downstream locations, drainage systems and natural waterways from the impacts
of erosion and sedimentation.

" Limit the exit velocities of the flow leaving the site to non-erosive or pre-development conditions.

" Design and implement an ongoing inspection and maintenance plan.

SCDHEC regulations require that when runoff drains to a single outlet from land disturbing activities , ..
which disturb ten (10) acres or more then a sediment basin must be designed to meet a removal efficiency
of 80 percent for suspended solids or 0.5 mlL peak settleable concentration, which ever is less. The
design storm event associated with this level of control is the 10-year 24-hour SCS Type H. or Tyve I
(coastal zone) storm event. Computer software packages and the Design Aids contained in this
handbook may used to calculate trapping efficiencies and peak settleable concentrations.

Land disturbance activities that are greater than five (5) acres require the development of EPSC plans to
achieve an 80 percent design removal efficiency goal. Simply applied, when a site is completely denuded
of vegetation, structural and nonstructural EPSC measures are designed to trap 80 percent of the total
suspended solids (TSS) generated on the site.

Use SCS (Soil conservation Service) procedures to determine runoff amounts. It is important to note that
when a BMP is designed for the 10-year 24-hour storm event, the BMP will have a greater trapping
efficiency for more frequent events such as the 2-year 24-hour storm event.

EPSC plans delineate the following elements:

* All sensitive features.

* Sources of sediment that may potentially leave the site.

South Carolina DHEC
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EPSC Design Procedures

" The location and depth of all structural and nonstructural BMPs necessary to achieve the 80 percent
design removal efficiency goal to protect receiving water bodies, off-site areas and all sensitive
features.

" Installation and maintenance of required BMPs.

" The sequencing of construction activities to be utilized on the project.

Utilize the following nonstructural site management practices on the design plans where applicable:

" Minimize site disturbance to preserve and maintain existing vegetative cover.

" Limit the number of temporary access points to the site for land disturbing activities.

" Phase and sequence construction activities to minimize the extent and duration of disturbed soil
exposure.

" Locate temporary and permanent soil disposal areas, haul roads and construction staging areas to

minimize erosion, sediment transport and disturbance to existing vegetation.

Detailed EPSC plans comply with the following specific standards and review criteria:

" Sediment Tracking Control. Locate and utilize stabilized construction entrances at all points of
ingress and egress on the construction site to prevent the transfer of sediment onto public roads and
right-of-ways by motor vehicles and runoff.

" Crossings. Minimize the crossing of waterways during construction. Crossings must be approved by
the U.S. Army Corps of Engineers and SCDHEC. Avoid encroachment into stream buffers, riparian
areas, and wetlands when possible.

" Tooil. Stockpile and preserve topsoil from erosion or dispersal both during and after site grading
operations when applicable.

.Temporary Stabilization Measures. Temporary stabilization is required within 14 days after
construction activity is complete unless construction activity is going to resume within 21 days.

" Final Stabilization. Prevent soil from eroding after the construction is complete. Final Stabilization of
the site is required within 14 calendar days of construction completion.

" Temporary Structural Controls. Design to accomplish maximum stabilization, prevent erosion and
control sedimentation. Design temporary structural controls to control the peak runoff resulting from
the design storm event. Install, maintain, and remove temporary controls according to the
specifications set forth in this BMP Manual.

" Permanent Structural Controls. Design all permanent controls including channels, storm sewer inlets,
detention basins, and water quality structures according to State Regulations and to the standards set
forth in the BMP Manual.

South Carolina DHEC
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Erosion Prevention Measures

Erosion Prevention Measures

Use erosion prevention measures during and after construction site preparation in order to safely convey
clean water to storm drains or adequate watercourses. One or more measures should be utilized as
appropriate during the project's construction phase. Such measures may include but are not limited to:
phasing and construction sequencing, surface roughening, temporary seeding, mulching, erosion control
blankets, and reinforcement matting. Each of these measures is discussed in the Sections below.

In addition to site-specific erosion control measures, the grading plan includes the following general
measures as a minimum:

" Vegetated finished cut and fill slopes should not be steeper than 3H:IV, unless an erosion control
blanket or turf reinforcement mat is used.

" Do not place cuts or fills close to property, endangering adjoining property without adequately
protecting such properties against erosion, sedimentation, slippage, settlement, subsidence, or other
damages.

& Provide subsurface drainage in areas having a high water table to intercept seepage that affects slope

stability, bearing strength, and undesirable wetness.

* Do not place fill material where it can slide or wash onto another property.

" Do not place fill adjacent to channel banks where it can create bank failure, reduce the capacity of the
stream, or result in downstream sediment deposition.

" Include all borrow and disposal areas as part of the grading plan.

" Provide adequate channels and floodways to safely convey increased runoff from the developed area
to an adequate outlet without causing significant channel degradation, or increased off-site flooding.

" Grade the site to direct flows to appropriate controls.

The following Erosion Prevention Measures are discussed in this handbook:

a Surface Roughening
* Temporary Seeding
0 Mulching
0 Erosion Control Blankets (ECBs)
• Turf Reinforcement Mats (TRMs)
0 Flexible Growth Matrix (FGM)
0 Bonded Fiber Matrix (BFM)
* Permanent Seeding
* Sodding
* Riprap
• Outlet Protection
* Dust Control
* Polyacrylamide (PAM)

(
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Surface Roughening

Surface Roughening
Plan Symbol

®OR®

Description
Surface roughening is the creation of horizontal grooves, depressions, or steps that run parallel to the
contour of the land. The following surface roughening measures are approved for use:

* Tracking (driving a crawler tractor up and down a slope, leaving the cleat imprints parallel to the
slope contour).

* Stair-step grading.
" Grooving (using disks, spring harrows, or teeth on the bucket of a front-end loader).

Tracking
Description

Tracking is defined as driving tracked machinery up and down slopes, leaving the cleat imprints parallel
to the slope contour.

When and Where to Use It
To slow erosion, perform tracking as soon as possible after the vegetation has been removed from the
slope. Use tracking with temporary seeding and temporary mulching to stabilize an area.Perform tracking
immediately after grading activities have ceased (temporarily or permanently) in an area.

Installation
Avoid excessive compacting of the soil surface when tracking since beeaise soil compaction inhibits
vegetation growth and causes higher runoff rates. As few passes as possible should be made with the
machinery in order to minimize compaction

Seed and mulch surface roughened areas by the means of tracking within 14 days.

Inspection and Maintenance
" Inspect every 7 calendar days and within 24-hours after each rainfall event that produces ½-inches or

more of precipitation.
" If rills (small watercourses that have steep sides and are usually only a few inches deep) appear, re-

grade and re-seed immediately.

Stair-Step Grading
Descrdptlon

Stair-Step Grading is defined as cutting stair-steps into slopes with each step having a maximum
horizontal distance of 4-feet and a maximum vertical distance of 4-feet.

South Carofina DHEC
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Surface Roughening

When and Where to Use It
To slow erosion, perform stair step grading within 7 days after the removal of vegetation from the slope.
Stair step grading is applicable on cut slopes with a gradient steeper than 3H: IV but less than 2H: IV.
Stair-step grading is applicable on any material soft enough to be moved with a bulldozer. Stair-step
grading works well with soils containing large amounts of small rock. Prepare stairs wide enough to work
with standard earth moving equipment. Stair-step grading is used with seeding to stabilize an area.

Installation
The ratio of vertical cut distance to horizontal distance is steeper than IV: IH and the horizontal portion of
the "step" slopes towards the vertical wall.

Seed and stabilize areas graded in this manner within 14 days.

Inspection and Maintenance
* Inspect every 7 calendar days and within 24-hours after each rainfall event that produces ½-inches or

more of precipitation.
" If rills (small watercourses that have steep sides and are usually only a few inches deep) appear, re-

grade and re-seed immediately.

Grooving
Description

Slope Grooving is defined as using machinery to create a series of ridges and depressions that run
perpendicular to the slope on the contour.

When and Where to Use It
To slow erosion, perform slope grooving within 7 days after the removal of vegetation from the slope.

Groove cut and fill slopes with a gradient steeper than 3H:IV but less than 2H:IV. Grooving is done by
any implement that is safely operated on the slope.

Slope Grooving is used with seeding and planting to stabilize an area.

Installation
Install slope grooving with any appropriate implement that is safely operated on the slope not causing
undue compaction. Suggested implements include discs, chisel plows, and the teeth on a front-end loader
bucket. Install grooves a minimum of three inches deep and no further than 15 inches apart.

Seed and stabilize areas that are graded in this manner within 14 days.

Inspection and Maintenance
" Inspect every 7 calendar days and within 24-hours after each rainfall event that produces ½-inches or

more of precipitation.
" If rills (small watercourses that have steep sides and are usually only a few inches deep) appear, re-

grade and re-seed immediately.
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Surface Roughening

I

Surface Roughening (Tracking) Surface Roughening (Tracking)

Provwntiva Meaasurs and Troubleshoofina Guide

South Carolina DHEC
Juy 31, 2005 Storm Water Management BMP Handbook 7



Temporary Seeding

Temporary Seeding

Plan Symbol

Description
The purpose of temporary seeding is to reduce erosion and sedimentation by stabilizing disturbed areas
that would otherwise lay bare for long periods of time before they are worked or stabilized. Temporary
seeding is also used where permanent vegetation growth is not necessary or appropriate.

When and Where to Use It
Temporary seeding is used on exposed soil surfaces such as denuded areas, soil stockpiles, dikes, dams,
banks of sediment basins, banks of sediment traps, and temporary road banks. Temporary seeding
prevents and limits costly maintenance operations on other sediment control structures. Sediment clean-
out requirements for sediment basins, sediment, traps, and silt fence is reduced if the drainage area is
seeded when grading and construction operation are not taking place.

Temporary stabilization is required within 14 days after construction activity is complete unless
construction activity is going to resume within 21 days. Cover seeded areas with an appropriate mulch
to provide protection from the weather. When the temporary vegetation does not grow quickly or thick
enough to prevent erosion, re-seed as soon as possible. Keep seeded areas adequately moist. Irrigate the
seeded area if normal rainfall is not adequate for the germination and growth of seedlings. Water seeded
areas at controlled rates that are less than the rate at which the soil can absorb water to prevent runoff.
Runoff of irrigation water wastes water and can cause erosion.

Seed Selection
Seed selection is based on geographical location, soil type and the season of the year in which the
planting is to be done. Use the tables in Appendix C as a guide for conventional tillage methods (plowing,
seedbed preparation, hydroseeding, etc). If a fast growing crop to nurse the permanent specie or species is
required, then use the mix rate. Failure to carefully follow agronomic recommendations results in an
inadequate stand of temporary vegetation that provides little or no erosion control.

Installation

Tillage
If the area has been recently plowed, no tillage is required other than raking or surface roughening to
break any crust that has formed leaving a textured surface. Disk the soil for optimal germination when the
soil is compacted less than 6-inches.

Soil Testing
Soil testing is available through Clemson University Cooperative Extension Service.
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Temporary Seeding

Lime
Lime is not required for temporary seeding unless a soil test shows that the soil pH is below 5.0. It may be
desirable to apply lime during the temporary seeding operation to benefit the long-term permanent
seeding. Apply a minimum of 1.5 tons of Lime/acre (70 pounds per 1000 square feet) if it is to be used.

Fertilizer
Apply a minimum of 500 pounds per acre of 10-10-10 fertilizer (11.5 pounds per 1000 square feet) or
equivalent during temporary seeding unless a soil test indicates a different requirement. Incorporate
fertilizer and lime (if used) into the top 4-6 inches of the soil by disking or other means where conditions
allow.

Seeding
Loosen the soil surface before broadcasting the seed. Apply seed evenly by the most convenient method
available for the type of seed used and the location of the temporary seeding. Typical application methods
include but are not limited to cyclone seeders, rotary spreaders, drop spreaders, broadcast spreaders, hand
spreaders, cultipacker seeder, and bydro-seeders. Cover applied seed by raking or dragging a chain, and
then lightly firm the area with a roller or cultipacker.

Mulching
Use mulch with temporary seed applications to retain soil moisture and reduce erosion during the
establishment of vegetation. Typical mulch applications include straw, wood fiber, hydromulches, BFM
and FGM. Use hydromulches with a minimum blend of 70% wood fibers.

The most commonly accepted mulch used in conjunction with temporary seeding is small grain straw.
This straw should be dry and free from mold damage and noxious weeds. The straw may need to be
anchored with netting or emulsions to prevent it from being blown or washed away. Apply the straw
mulch by hand or machine at the rate 1.5-2 tons per acre (90 pounds per 1000 square feet). Frequent
inspections are necessary to check that conditions for growth are good.

Irrigation
Seeded areas should be kept adequately moist. Irrigate the seeded area if normal rainfall is not adequate
for the germination and growth of seedlings. Water seeded areas at controlled rates that are less than the
rate at which the soil can absorb water to prevent runoff. Runoff of irrigation water wastes water and can
cause erosion.

Re-seeding
Re-seed areas where seeding does not grow quickly, thick enough, or adequately to prevent erosion. Base
seed selection should on the requirements of local Specifications.

Inspection and Maintenance
" Inspect every 7 calendar days and within 24-hours after each rainfall event that produces ½-inches or

more of precipitation.
" Cover seeded with mulch to provide protection. Frequent inspections are necessary to check that

conditions for growth are good.
" Supply temporary seeding with adequate moisture. Supply water as needed, especially in abnormally

hot or dry weather or on adverse sites. Control water application rates to prevent runoff.
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Temporary Seeding

" Base seed selection on local Specifications.
* Re-seed areas where the plants do not grow quick enough, thick enough, or adequately enough to

prevent erosion should be re-seeded.

Temporary Seeding

Preventive Measures and Troubleshooting Guide

1 .. IROi d III '. .. =u,

Slope was improperly dressed before Roughen slopes. Furrow along the contour of areas to be
application-,- seeded.

Follow recommended application rates. Count the number of
Coverage is inadequate. seedbags to ensure the correct amount of material is being

applied. Reapply to thin areas.

Apply straw mulch to keep seeds in place and to moderate soil
Seeds fail to germinate, moisture and temperature. In arid areas, temporary irrigation

may be necessary.

Seeded slope fails. Fill in rills and re-seed; fertilize, and mulch slopes.

Allow at least 24-hours for the materials to dry before a rain
Seeding is washed off slope, event. Follow manufacturer's recommendations. Reapply

where necessary.

Use other BMPs to limit flow on stabilized area and to reducesurfacer slope lengths. Do not use to stabilize areas with swift moving
concentrated flows.

Ii

(
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Mulching

Mulching

Plan Symbol

Description
Mulching is a temporary soil stabilization erosion control method where materials such as grass, hay,
wood chips, wood fibers, or straw are placed on the soil surface. In addition to stabilizing soils, mulching
enhancse the absorption of water by the soil, reduce evaporation losses, regulate soil emperatures, and
reduce the speed of storm water runoff over an area.

When and Where to Use ft
Use erosion control mulching on level areas or on slopes up to 50 percent. Where soil is highly erodible,
nets should only be used in connection with organic mulch such as straw and wood fiber.

Mulch is an effective ground cover when the establishment of vegetation is improbable due to severe
weather conditions (winter conditions), poor soil, or steep slopes.

Installation
Grading is not necessary before mulching but may be required if vegetation is expected to grow.

Anchor loose hay or straw by applying tackifier, stapling netting over the top, or crimping with a mulch-
crimping tool.

Effective use of netting and matting material requires firm, continuous contact between the materials and
the soil. If there is no contact, the material will not hold the soil and erosion will occur underneath the
material.

Materials that are heavy enough to stay in place (for example, bark or wood chips on flat slopes) do not
need anchoring.

Apply hydro-mulch in spring, summer, or fall to prevent deterioration of mulch before vegetation
becomes established.

There must be adequate coverage to prevent erosion, washout, and poor plant establishment. If an
appropriate tacking agent is not applied, or is applied in insufficient amounts, mulch is lost to wind and
runoff.

Insection and Maintenance
" Inspect every 7 calendar days and within 24-hours after each rainfall event that produces 4-inches or

more of precipitation.
• Repair or replace damaged areas of mulch or tie-down material immediately.

South Carolina DHECJuly 31, 2005 Storm Water Management BMP Handbook 11



Mulching

(

Straw Mulch with TackifierStraw Mulch

Preventive Measures and Troubleshooting Guide

ELM Cohdd ca mokn

Mulch blows away. Anchor straw mulch in place by applying a tackifier, crimping,
punching, or track walking. May need to use a different BMP.

Coverage is inadequate. Follow recommended application rates. Ensure that the correctamount of material is implemented. Reapply as necessary.

Do not place mulch in concentrated flow areas. Reapply asMulch has washed away.necessary.

Area was improperly dressed before Remove existing vegetation and roughen embankment and fill
application, areas by rolling with a punch type roller or by track walking.

Use other BMPs to limit flow onto stabilized area and/or to reduce
Excessive water flows across slope lengths. Do not use to stabilize areas with swift moving

stabilized surface, concentrated flows.

, •1:"
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Erosion Control Blankets

.% o

F
Erosion Control Blankets (ECBs)

Plan Symbol

Description
Temporary erosion control blankets (ECBs) are products composed primarily of biologically,
photochemically or otherwise degradable constituents such as wheat straw, coconut fiber, or aged curled
excelsior wood product with longevity of approximately I- to 3-years.

When and Where to Use It
ECBs are used for the temporary stabilization of soil immediately following seeding until the vegetative
cover has grown and becomes established. ECBs provide temporary protection by degrading over time as
the vegetation becomes established. Some products are effective for a few months while others degrade
slowly and are effective for up to 3-years.

0

S

Class A (Slope Applications Only)
Class B (Channel Applications Only).

Class A ECBs are for slope applications only.
* Applicable for slopes 2H:IV or flatter only. Slopes greater than 2H: 1V require Turf Reinforcement

Matting (TRM).

Class B ECBs are for channel aplications.
* Applicable for channels and concentrated flow areas with a maximum calculated shear stress less

than 1.75 lbhi-t. Channels and concentrated flow areas with design shear stresses greater than 1.75
lb/ft2 require TRM

All acceptable Class A and Class B temporary erosion control blankets consisting of straw, coconut, or
straw-coconut blends meet the following requirements:
* Utilize non-organic, photodegradable or biodegradable polypropylene netting.
* Consist of double netted matting, defined as matting with netting on both sides of the blanket. The

top netting is degradable polypropylene with a maximum mesh opening of 0.75 inches by 0.75
inches. The bottom is degradable polypropylene with a maximum mesh opening of 0.5 inches by 0.5
inches.

" Be sewn on center a maximum of 2.0 inches

J4l 31,2005
South Carolina DHEC

Storm Water Management BMP Handbook '13



Erosion Control Blankets

All acceptable Class A and Class B temporary erosion control blankets consisting of curled excelsior
fibers meet the following requirements:

" Utilize non-organic, photodegradable or biodegradable polypropylene netting
* Consist of double netted matting. Double netted matting is matting with netting on both sides of the

blanket. The degradable polypropylene top netting requires a maximum mesh opening of 1.0-inches
by 1.0-inches, while the degradable polypropylene bottom netting requires a maximum mesh opening
of 1.0-inches by 1.0-inches

* Consist of curled excelsior interlocking fibers with 80% of the fibers a minimum of 6-inches long
" Sewn on center a maximum of 4.0-inches.

Use Class A and Class B temporary erosion control blankets having the following Minimum Average
Roll Values (MARV) for physical properties, as derived from quality control testing performed by a
Geosynthetic Accreditation Institute - Laboratory Accreditation Program (GAI-LAP) accredited
laboratory:

" Minimum mass per unit area (ASTM D6475) of 6 oz/yd2 (203 g/m2)
* Minimum thickness (ASTM D6525) of 0.25-inches (6 mm)
* Minimum initial grab tensile strength (ASTM D681 8) of 75 x 75 lb/ft. (1 x 1 kN/m)
* Minimum roll width of 48-inches (1.22 m)
" For Class B channel applications, a minimum unvegetated shear stress of 1.0 lb/ft2 (48 N/m2) based

on short-term peak flow duration of 0.5 hour is required.

Installation
Grade and compact areas to be protected with ECJ-s as indicated on the plans.

Remove large rocks, soil clods, vegetation, and other sharp objects that could keep the ECB from intimate

contact with subgrade.

Prepare seedbed by loosening 2 to 3 inches of soil above final grade.

The proper installation of EC.s is different for each product, therefore the recommended installation
procedure from the specific manufacturer should be followed.

When requested, a Manufacturer's Representative may be required to be on-site to oversee and approve
the initial installation of the ECB. When requested, a letter from the Manufacturer approving the
contractor installation may be required.

Inspection and Maintenance
* Inspect areas protected by ECBs for dislocation or failure every 7 calendar days and within 24-hours

after each storm that produces ½h-inch or more of rain.
" Conduct regular inspections until grasses are firmly established.
" Adhere to the pinning or stapling pattern as shown on the Manufacturer's installation sheet. If there

is evidence that the ECB is not securely fastened to the soil, require extra pins or staples to inhibit the
ECB from becoming dislodged.

" If washout or breakage occurs, repair all damaged areas immediately by restoring the soil on slopes or
channels to its finished grade, re-apply fertilizer and seed, and replacing the appropriate ECB material
as needed.

South Caronia DHEC
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Erosion Control Blankets

ECB Channel Desigqn Criteria
The design of a permanent conveyance with a grassed or vegetative lining should address the bare
condition prior to vegetation being established. An ECB will protect the conveyance during this period.
Use both the tractive force.and the permissible velocity methods to determine the level of protection that
is required.

The design of ECBs is based on the anticipated shear stresses and maximum flow velocities the fabric
will encounter. Once the design shear stresses and maximum flow velocities are known, select a
corresponding ECB that meets the conditions from the SCDOT approved product list.

* The governing equation for maximum channel shear stress is:

t=yd.S
Where:

= maximum shear stress Obs/ft2)
y = unit weight of water = 62.4 lbs/ft'
d = maximum normal channel flow depth (ft)
S = channel bed slope (ft/ft)

The following variables are required to determine the maximum velocity in a channel for a 10-year 24-
hour storm event.

" Design peak flow rate value in cubic feet per second (cfs) for the 10-year 24-hour storm,
- Channel dimensions designed to carry the peak flow rate. For simplicity, all channels will be assumed

to be trapezoidal in shape,
" Channel bed slope,
" Manning's channel roughness coefficient (n) of the ECB from the following conditions:

Bare ECB with no vegetation,
ECB with maintained vegetation, and
ECB with un-maintained vegetation, and

" Normal channel flow depth (dj) based on peak flow rate, channel dimensions and Manning's n value.

The governing equation for maximum velocity is Manning's Equation:

V= (1.49 / n) R 23 S
Where:
V Maximum velocity (ft/sec)
n = Manning's channel roughness coefficient
R = Hydraulic radius of the flow based on dc (ft)
S = Channel bed slope (ft/ft)

South Carolina DHEC
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Erosion Control Blankets

I

ECB Slope Application ECB Slope Application

Preventive Measures and Troubleshoofna Guide

Undercutting occurs along the top of the Dig a 6-x 6-inch trench along the top of the slope and anchor
slope, blanket into trench by back filling and tamping the soil.

Blankets separate along the seams. Overlap adjacent blanket 2- to 3-inch and staple every 3-feet

Blankets separate where the rolls are Shingle the blanket so the top blanket covers the bottom

attached end to end. blanket by 6-inches and staple through the overlapped areas
every 12-inches.

Blanket does not make complete contact Prepare the soil surface by removing rocks, clods, sticks and
with the soil surface. vegetation, fill in rill, and uneven areas.

Use other BMPs to limit flow on stabilized area. Use other
surface. BMPs to reduce slope lengths. Do not use to stabilize areas

with swift moving concentrated flows.

(
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Turf Reinforcement Mats

Turf Reinforcement Mats (TRMs)

Plan Symbol

Description
Turf Reinforcement Mats are products composed primarily of nondegradable products that enhance the
ability of living plants to stabilize soils. They bind with roots to reinforce the soil matrix with longevity
greater than 5-years.

When and Where to Use It
Use TRMs where vegetation alone will not hold a slope or streambank. TRMs enable the use of "green"
solutions in areas where only "hard" solutions such as riprap or concrete linings were viable in the past.

TRM Cateqorles
* Type 1, Type 2, Type 3, and Type 4.

Types I & 2 TRMs are a strong three-dimensional stable net structure. A degradable fiber matrix may be
included to provide immediate coverage for bare soil.

" Type 1 matting should be placed on slopes 2H:IV or flatter or in channels where the calculated
design shear stress is 4.0 lb/ft2 or less and the design flow velocity is u12 to 10 fps.

" Type 2 matting should be placed on slopes 1.5H:1V or flatter or in channels where the calculated
design shear stress is 6.0 Ibift2 or less and the design flow velocity is uo to 15 fps.

• Type 3 TRMs are a strong three-dimensional stable net structure providing sufficient thickness,
strength, and void space to capture and retain soil and allow for the development of root growth and
vegetation within the matrix. Matting of this type should be placed on slopes lIH:IV or flatter or in
channels where the calculated design shear stress is 8.0 MbAU, or less and the design flow velocity is
up to 20 fps

" Type 4 (High Survivability) TRMs are specially designed geosynthetics for erosion control
applications on steep slopes and vegetated waterways.

o All components of Type 4 TRMs should be 100% synthetic and resistant to biological, chemical, and
ultraviolet degradation.

o Matting of this type should be placed on slopes IH:IV or greater or in channels where the calculated
design shear stress is lu to 12 lbWft2 and the design flow velocity is up to 25 f&s.

o This category is used when field conditions exist with high loading and/or high survivability
requirements such as maintenance, structural backfills protecting critical structures, utility cuts,
potential traffic areas, abrasion, higher factors of safety and/or general durability concerns.

South Carolina DHE-C
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Turf Reinforcement Mats

All primary TRM matrix materials are defined as long-term, non-degradable materials designed to reduce
soil erosion and assist in the growth, establishment, and protection of vegetation for a period of time
exceeding 5 years.
The major structural components of Type 1 and Type 2 TRMs are 100% synthetic and resistant to
biological, chemical, and ultraviolet degradation. A degradable fiber matrix may be included to provide
immediate coverage for bare soil. All components of Type 3 and Type 4 TRMs are 100% synthetic and
resistant to biological, chemical, and ultraviolet degradation.

Installation
Grade and compact areas to be protected with TRMs as indicated on the plans.

Remove large rocks, soil clods, vegetation, and other sharp objects that could keep the TRM from

intimate contact with subgrade.

Prepare seedbed by loosening 2 to 3 inches of soil above final grade.

The proper installation of TRMs is different for each product, therefore the recommended installation
procedure from the specific manufacturer should be followed.

When requested, a Manufacturer's Representative may be required to be on-site to oversee and approve
the initial installation of the TRM. When requested, a letter from the Manufacturer approving the
contractor installation may be required.

Inspection and Maintenance
" Check areas protected by TRMs for dislocation or failure every 7 calendar days and within 24-hours

after each storm that produces ½-inch or more of rain.
* Conduct regular inspections until grasses are firmly established.
" Adhere to the pinning or stapling pattern as shown on the Manufacturer's installation sheet. If there

is evidence that the TRM is not securely fastened to the soil, install extra pins or staples to inhibit the
TRM from becoming dislodged.

" If washout or breakage occurs, repair all damaged areas immediately by restoring the soil on slopes or
channels to its finished grade, re-apply fertilizer and seed, and replacing the appropriate TRM
material as needed.

TRM Channel Design Criteria
When designing a permanent conveyance with a grassed or vegetative lining, the design should address
the bare condition prior to vegetation being established. A geotextile lining may be applied to protect the
conveyance during this period. It is important to use both the tractive force and the permissible velocity
methods to determine the level of protection that is required.

The design of TRMs is based on the anticipated shear stresses and maximum flow velocities the fabric
will encounter. Once the design shear stresses and maximum flow velocities are known, a corresponding
TRM that meets the conditions may be selected from the SCDOT approved products list.

South Caroflina DHEC
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Turf Reinforcement Mats

* The governing equation for maximum channel shear stress is:

1=ydn S

Where:
x = maximum shear stress 0bs/fe)

• y = unit weight of water = 62.4 lbs/ft3
d, = maximum normal channel flow depth (ft)
S = channel bed slope (ft/ft)

The following variables are required to determine the maximum velocity in a channel for a 10-year 24-
hour storm event.

" Design peak flow rate value in cubic feet per second (cfs) for the 10-year 24-hour storm,
* Channel dimensions designed to carry the peak flow rate. For simplicity, all channels will be assumed

to be trapezoidal in shape,
" Channel bed slope,
" Manning's channel roughness coefficient (n) of the TRM based on the following,

Bare matting with no vegetation,
Matting with maintained vegetation, and
Matting with un-maintained vegetation, and

" Normal channel flow depth (d.) based on peak flow rate, channel dimensions, and Manning's n value.

" The governing equation for maximum velocity is Manning's Equation:

V= (1.49 / n) R2 3 S
Where:
V = Maximum velocity (ft/sec)
n Manning's channel roughness coefficient
R = Hydraulic radius of the flow based on d. (ft)
S = Channel bed slope (ft/ft)

July 31, 2005
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Turf Reinforcement Mats

TRM Slope Application TRM Char

Preventive Measures and Troubleshootina Guide

nel Application

Improper anchoring. Dig trench along the top and bury the blankets. Use staples to anchor
according to manufacturer's rewmmendations.

Undercutting due to inadequate Prepare the soil surface. Remove rocks, clods, and other obstructions.
preparation. Fill in rills in uneven areas to promote good contact between mat and

soil.

Excessive water flows across Use other BMPs to limit flow on stabilized area. Use other BMPs to
Exesivized wateslowesuacrs reduce slope lengths. Do not use to stabilize areas with swift moving
stabilized slope surface. concentrated flows.

-t

July 31, 2005
South Carolina DHEC

Storm Water Management BMP Handbook 20



Flexible Growth MedialMatrix

Flexible Growth Media/Matrix

Plan Symbol

Descltption
A Flexible Growth Matrix (FGM) combines both chemical and mechanical bonding techniques to lock
the matrix in place. FGM is composed of crimped, manmade fibers, organic fibers, and performance-
enhancing additives that form a lofty, interlocking matrix. FGM has air spaces and water-absorbing
cavities that improve seed germination, reduce the impact of raindrop energy, and minimize soil loss.
Water insoluble tackifiers and flocculants chemically bond the matrix to the soil surface.

When and Where to Use It
FGM is applicable for the following situations:
" As a Type A Temporary Erosion Control Blanket
" Slopes up to 2H:IV
* As an infill for TRMs on slopes greater than 2H: IV
" Environmentally sensitive areas not compatible for netting
" When the required longevity of soil protection is up to 1 year
" When the site requires immediate erosion protection and there is a risk of impending weather
" When fast vegetation establishment is required
" When a high factor of design safety is required.

FGM is not applicable as a channel liner or for areas receiving concentrated flow. Applicable FGM may
be selected from the SCDOT approved products list.

Installation
All FGM components are pre-packaged by the Manufacturer to assure material performance. Under no
circumstances is field mixing of materials, additives or components accepted. Examine substrates and
conditions where materials will be applied. Apply FGM to geotechnically stable slopes that have beendesigned and constructed to divert runoff away from the face of the slope. Do not proceed withinstallation until satisfactory conditions are established.

Install FGM with a contractor who is certified and trained by the Manufacturer in the proper procedures
for mixing and applying the FGM. Strictly comply with the Manufacturer's mixing recommendations and
installation instructions. Use approved hydraulic seeding/mulching machines with fan-type nozzle (50-
degree tip) for FGM applications. Apply FGM from opposing directions to the soil surface in successive
layers, reducing the "shadow effect" to achieve maximum coverage of all exposed soil. FGM does not
require a cure time and is effective immediately such that FGM may be applied immediately before,
during or after a rainfall event. Install FGM materials according to the Manufacturer's application rates.

Inspection and Maintenance
* Check areas protected by FGM for dislocation or failure every 7 calendar days and within 24-hours

after each storm that produces ½-inch or more of rain.
* Reapply FGM to disturbed areas that require continued erosion control.

South Carofina DHEC
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Flexible Growth MedialMatrix

* Maintain equipment to provide uniform application rates. Rinse all mixing and application equipment
thoroughly with water to avoid formation of residues and discharge rinse water appropriately.

" Degradation of FGM is expected to occur as a result of mechanical degradation, chemical and
biological hydrolysis, sunlight, salt and temperature. Reapply FGM in accordance with the
Manufacturer's instructions. Reapplication is not required unless FGM treated soils are disturbed or
turbidity or water quality shows the need for an additional application.

FGM Application FGM

Preventive'Measures and Troubleshooting Guide

N"Fi~ld Cc~dmon~ 4_ m Solution

Make sure the upper end of the slope has a berm constructed
to eliminate concentrated flows from flowing down the slope.

Slpearashaeeroded due to Slope length may be too long and concentrated flows are
Slonenareas e have s occurring. Use sediment tubes or other practices to provide

concntraed fowsslope breaks.

Re-apply FGM to the eroded areas once the concentration
__________________________ roblm has been resolved.

FGM does not require a cure time and is effective
Rain event is impending. immediately such that FGM may be applied immediately

before, during or after a rainfall event.
FGM has a longevity of soil protection up to 1 year. In some

instances degradation of FGM occurs as a result of
mechanical degradation, chemical and biological hydrolysis,

sunlight, salt and temperature.
FOM has degraded.

Reapply FGM in accordance with the Manufacturer's
instructions. Reapplication is not required unless FGM treated
ooils are disturbed or turbidity or water quality shows the need

Re-apply_______for an additional appliation.

prolemhasben rsoled
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Bonded Fiber Matrix

Bonded Fiber Matrix (BFM)

Plan Symbol

Description
A Bonded Fiber Matrix (BFM) is a continuous layer of non-toxic, degradable, elongated fiber materials
held together by water insoluble bonding agents. BFM eliminates direct raindrop impact on soil, allows
no gaps between the product and the soil, and has a high water-holding capacity. BFMs do not form awater-insensitive crust that can inhibit plant growth. BFMs are completely photo- and biodegradable.

When and Where to Use It
BFMs are applicable when:
" Enhancement of temporary seeding operations to reduce erosion and expedite seed germination* A high performance mulch is required for permanent seeding
" Seeding application will take place on highly erodible soil or slopes
" Slopes upto IH:IV
" The required functional longevity of soil protection is 6 months or less
* The soil is dry and rain is not expected within 48 hours after application
" There is a high degree of certainty that heavy rains will not follow application.

BFMs are not applicable as Type A Temporary Erosion Control Blankets, channel liners or for areas
receiving concentrated flow. Applicable BFM may be selected from the SCDHEC approved products list.

Installation
All BFM components are pre-packaged by the Manufacturer to assure material performance. Under nocircumstances is field mixing of materials, additives or components accepted. Examine substrates and
conditions where materials will be applied. Do not proceed with installation until unsatisfactory
conditions are corrected. Apply BFM to geotechnically stable slopes that have been designed and built to
divert runoff water away from the face of the slope, eliminating damage to the slope face caused by thesurface flow from above the slope.

Install BFM with a contractor who is certified and trained by the Manufacturer in the proper procedures
for mixing and applying the BFM. Strictly comply with the Manufacturer's mixing recommendations andinstallation instructions. Use approved hydraulic seeding/mulching machines with fan-type nozzle (50-degree tip) for BFM applications. Apply BFM from opposing directions to the soil surface in successivelayers, reducing the "shadow effect" to achieve maximum coverage of all exposed soil. Do not apply theBFM immediately before, during or after rainfall. Allow the BFM a minimum of 24 hours to dry afterinstallation. Do not exceed maximum slope length of 100 feet when slope gradients are steeper than4H: IV. Install BFMs at a general application rate of 3500 pounds per acre.

Inspection and Maintenance
" Check areas protected by BFM for dislocation or failure every 7 calendar days and within 24-hours

after each storm that produces %-inch or more of rain.
" Reapply BFM to disturbed areas that require continued erosion control.
• Maintain equipment to provide uniform application rates.
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Bonded Fiber Matrix

" Rinse all BFM mixing and application equipment thoroughly with water to avoid formation of
residues and discharge rinse water appropriately.

" Degradation of BFM is expected to occur as a result of mechanical degradation, chemical and
biological hydrolysis, sunlight, salt and temperature. Reapply BFM in accordance with the
Manufacturer's instructions. Reapplication is not required unless BFM treated soils are disturbed or
turbidity or water quality shows the need for an additional application.

BFM Application

Preventive Measures and Troubleshootina Guide

Make sure the upper end of the slope has a berm constructed
to eliminate concentrated flows from flowing down the slope.

Slope areas have eroded due to Slope length may be too long and concentrated flows are

concentrated flows, occurring. Use sediment tubes or other practices to provide
slope breaks.

Re-apply BFM to the eroded areas once the concentration
.......... __ _ _ __ _,_problem has been resolved.

BFM requires a cure time. Do not apply the BFM immediately
Rain event is impending. before, during or after rainfall. Allow the BFM a minimum of

24 hours to dry after installation.

BFM has longevity of soil protection up to 6-months. In some
instances degradation of BFM occurs as a result of

mechanical degradation, chemical and biological hydrolysis,
sunlight, salt and temperature.

BFM has degraded.
Reapply BFM in accordance with the Manufacturers

instructions. Reapplication is not required unless BFM treated
soils are disturbed or turbidity or water quality shows the need

for an additional application.
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Permanent Seeding

Permanent Seeding

Plan Symbol

Description
Controlling runoff and preventing erosion by establishing a perennial vegetative cover with seed.

When and Where to Use It
A major consideration in the selection of the type of permanent grass to establish is the intended use of
the land. Land use is separated in to two categories, high-maintenance and low-maintenance.

High-maintenance
High maintenance areas are mowed frequently, lime or fertilized on a regular basis, and require
maintenance to an aesthetic standard. Land uses with high maintenance grasses include homes, industrial
parks, schools, churches, and recreational areas such as parks, athletic fields, and golf courses.

Low-maintenance
Low maintenance areas are mowed infrequently, if at all, and lime and fertilizer may not be applied on a
regular schedule. These areas are not subject to intense use and do not require a uniform appearance. The
vegetation must be able to survive with little maintenance over long periods of time. Grass and legume
mixtures are favored in these areas because legumes are capable of fixing nitrogen in the soil for their
own use and the use of the grasses around them. Land uses requiring low-maintenance grasses includesteep slopes, stream and channel banks, road banks, and commercial and industrial areas with limited
access.

Seed Selection
The use of native species is preferred when selecting vegetation. Base plant seed selection on
geographical location, the type of soil, the season of the year in which the planting is to be done, and the
needs and desires of the permanent land user. Failure to carefully follow agronomic recommendations
results in an inadequate stand of permanent vegetation that provides little or no erosion control.

Installation

Topsoil
Apply topsoil if the surface soil of the seedbed is not adequate for plant growth.

Tillage
If the area has been recently plowed, no tillage is required other than raking or surface roughening to
break any crust that has formed leaving a textured surface. Disk the soil for optimal germination when the
soil is compacted less than 6-inches. If the soil is compacted more than 6-inches. sub-soiled and disk the
area.

Soil Testing
Soil testing is available through Clemson University Cooperative Extension Service.

South Caroina DHEC
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Permanent Seeding

Lime
Unless a specific soil test indicates otherwise, apply 1½ tons of ground course textured agricultural
limestone per acre (70 pounds per W000 square feet).

Fertilizer
Apply a minimum of 1000 pounds per acre of a complete 10-10-10 fertilizer (23 pounds per 1000 square
feet) or equivalent during permanent seeding of grasses unless a soil test indicates a different requiremenL
Incorporate fertilizer and lime (if used) into the top 4-6 inches of the soil by disking or other means where
conditions allow. Do not mix the lime and the fertilizer prior to the field application.

Seeding
Loosen the surface of the soil just before broadcasting the seed. Evenly apply seed by the most convenient
method available for the type of seed applied and the location of the seeding. Typical application methods
include but are not limited to cyclone seeders, rotary spreaders, drop spreaders, broadcast spreaders, hand
spreaders, cultipacker seeder, and hydro-seeders. Cover applied seed by raking or dragging a chain or
brush mat, and then lightly firm the area with a roller or cultipacker. Do not roll seed that is applied with a
hydro-seeder and hydro-mulch.

Mulching
Cover all permanent seeded areas with mulch immediately upon completion of the seeding application to
retain soil moisture and reduce erosion during establishment of vegetation. Apply the mulch evenly in
such a manner that it provides a minimum of 75% coverage. Typical mulch applications include straw,
wood fiber, hydromulches, BFM and FGM. Use hydromulches with a minimum blend of 70% wood
fibers.

The most commonly accepted mulch used in conjunction with permanent seeding is small grain straw.
Select straw that is dry and free from mold damage and noxious weeds. The straw may need to be
anchored with netting or asphalt emulsions to prevent it from being blown or washed away. Apply straw
mulch by hand or machine at the rate 2 tons per acre (90 pounds per 1000 square feet). Frequent
inspections are necessary to check that conditions for growth are good.

Irrigation
Keep permanent seeded areas adequately moist, especially late in the specific growing season. Irrigate the
seeded area if normal rainfall is not adequate for the germination and growth of seedlings. Water seeded
areas at controlled rates that are less than the rate at which the soil can absorb water to prevent runoff.
Runoff of irrigation water wastes water and can cause erosion.

Re-seeding
Inspect permanently seeded areas for failure, make necessary repairs and re-seed or overseed within the
same growing season if possible. If the grass cover is sparse or patchy, re-evaluate the choice of grass and
quantities of lime and fertilizer applied. Final stabilization by permanent seeding of the site requires that
it be covered by a 70% coverage rate.
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Permanent Seeding

Inspection and Maintenance
" Inspect seeded areas for failure and make necessary repairs and re-seed immediately. Conduct a

follow-up survey after one year and replace failed plants where necessary.
* If vegetative cover is inadequate to prevent rill erosion, overseed and fertilize in accordance with soil

test results.
" If a stand of permanent vegetation has less than 40 percent cover, re-evaluate choice of plant

materials and quantities of lime and fertilizer.
" Re-establish the stand following seed bed preparation and seeding recommendations, omitting lime

and fertilizer in the absence of soil test results.
* If the season prevents re-sowing, mulch is an effective temporary cover.
" Final stabilization of the site requires a 70 percent overall coverage rate. This does not mean that 30

percent of the site can remain bare. The coverage is defined as looking at a square yard of coverage,
in which 70 percent of that square yard is covered with vegetation.

Permanent Seeding Permanent Seeding

Preventive Measures and Troubleshooting Guide

Areas have eroded. Re-seed or relace eroded areas.
Vegetation cover is inadequate and rill erosion Overseed and fertilize in accordance with soil test results.

is occurring.

Stand of permanent vegetation has less than Re-evaluate choice of plant materials and quantities of40% cover. lime and fertilizer.

Vegetation show signs of wilting before noon. Water vegetation by wetting soil to a depth of 4-inches.

IIIS.
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Sodding

Sodding

Plan Symbol

Descripdtion
Sodding is transplanting vegetative sections of plant materials to promptly stabilize areas that are subject
to erosion. Use commercial sod which is a cultured product utilizing specific grass species.

When and Where to Use It
Sodding is appropriate for any graded or cleared area that may erode, and where a permanent, long-lived
plant cover is immediately needed. Examples of where sodding is used are yards, buffer zones,
streambanks, dikes, swales, slopes, outlets, level spreaders, and filter strips..

Installation
In general, do not use sod on slopes greater than 2H: IV or 3H: IV if it is to be mowed. If sod is placed on
steep slopes, lay it with staggered joints and/or staple the sod down.

Clear the soil surface of trash, debris, roots, branches and soil clods in excess of 2-inches length or
diameter. Rake soil surface to break crust just before laying sod or irrigate soil lightly if the soil is dry. Do
not install sod on hot, dry or frozen soil, gravel, compacted clay, or pesticide treated soils.

Harvest, deliver and install sod within a period of 36-hours. Store rolls of sod in shade during installation.
Sod should be free of weeds and be of uniform thickness, about 1-inch, and should have a dense root mat
for mechanical strength.

Lay strips of sod beginning at the lowest area to be sodded with the longest dimension of the strip
perpendicular to the slope, and stagger in a brick-like pattern. Wedge strips securely in place. Square the
ends of each strip to provide for a close, tight fit. Match angled ends correctly to prevent voids.

Roll or compact immediately after installation to ensure firm contact with the underlying topsoil.

Irrigate the sod until the soil is wet to a depth of 2-inches, and keep moist until grass takes root.

Inspection and Maintenance
" Watering may be necessary after planting and during periods of intense heat and/or lack of rain

(drought). Keep soil moist to a depth of 2-inches until sod is fully rooted.
* Mow to a height of 2 to 3 inches after sod is well-rooted (2-3 weeks). Do not remove more than 1/3 of

the shoot in any one mowing.
" Permanent, fine turf areas require yearly applications of fertilizer and lime.
* Inspect the sod frequently after it is first installed, especially after large storm events, until it has

established a permanent cover.
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Sodding

Preventive Measures and Troubleshooting Guide
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Riprap

Riprap
Plan Symbol0
Description

Riprap is a permanent, erosion-resistant channel lining aggregate consisting of large, loose, angular stone
with a filter fabric or granular underlining. The purpose of riprap is to:
* Protect the soil from the erosive force of concentrated runoff
* Slow runoff velocities while enhancing the potential for infiltration

The filter fabric or granular underlining prevents undermining of the riprap layer by the migration of soil
particles under seepage forces through the riprap.

When and Where to Use It
The preferred method of slope and channel protection is the use of vegetation. If vegetation can not
withstand the design flows, ECBs and TRMs are the preferred and suggested method of protection. When
conditions are too severe for vegetation and TRMs, riprap may be used for erosion control and protection.
Riprap is used, as appropriate, at storm drain outlets, on channel banks and/or bottoms, drop structures, at
the toe of slopes, and in transitions from concrete channels to vegetated channels. Riprap sizes are
designed by the diameter or by the weight of the stones. It is often misleading to think of riprap in terms
of diameter, since the stones should be angular instead of spherical.

Installation
Place a lining of geotextile filter fabric or granular filter material between the riprap and the underlying
soil surface to prevent soil movement into or through the riprap.

Insoection and Maintenance
* Once a riprap installation has been completed, it should require very little maintenance.
* It should, however, be inspected periodically to determine if high flows have caused scour beneath

the riprap and filter fabric or dislodged any of the stone.
0 Care must be taken to properly control sediment-laden construction runoff that may drain to the point

of the new installation. If repairs are needed, they should be performed immediately.

Riprap Design Criteria

Riprap at Outlets
Design criteria for sizing the stone and determining the dimensions of riprap pads used at the outlet of
drainage structure are given in the Outlet Protection section of this Manual.

(
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Riprap for Channel Stabilization
Design of erosion protection within the channel can be accomplished using the FHWA Tangent Flow
Method presented below. This method is applicable to both straight and curved channel sections where
flows are tangent to channel bank. The Tangent Flow Method determines a stable rock size for straight
and curved channel sections using known shape, flow depth, and channel slope dimensions. A stone size
is chosen for the maximum depth of flow. If the sides of the channel are steeper than 3H: IV, the stone
size must be modified. The final design size will be stable on both the sides and bottom of the channel.

Straight Channel Sections
1. Refer to the graph shown in Figures RRI with the maximum flow depth (d in feet) and channel slope

(ft/ft). Select the point where the maximum flow depth and channel slope intersect. Choose the
dsm, stone size based upon the location of the point of intersection.

2. This completes ihe design procedure for channels with side slopes 3H:IV and flatter. If the channel
side slopes are steeper than 3H: IV, continue with step 3.

3. Refer to the graph shown in Figure RR2 with the side slope (Z in H:V) and the base width (B) to
maximum depth (d) ratio (B/d). Where the two lines intersect, move horizontally left to read K1.

4. Determine from the graph in Figure RR3 the angle of repose for the dsedw stone size and the channel
side slope Z. (Use an angle of 42° for d50.tw >10-inches. Do not use riprap on slopes steeper than the
angle of repose for the stone size.)

5. Refer to the graph shown in Figure RR4 with the side slope (Z) of the channel and the angle of repose
for the ds0w stone size. Where the two lines intersect, move vertically down to read K2 .

6. Compute dseba x KI/K 2 = dsoka to determine the correct size stone for the bottom and side slopes
of straight sections of channel.

Curved Channel Sections
1. Refer to steps 1-6 under Straight Channel Sections
2. Determine the radius of the curved section (Ro) in feet.
3. Calculate the top width of the riprap at the design water surface (Bs) in feet

Bs = BO + 2(Z*D)
Bo = Bottom width of channel (feet)
Z = Channel sides slopes defined as ZH: 1V
D = Depth of riprap (feet)

4. Calculate the Ratio Bs / Ro
5. Knowing the value of the Bs/Ro ratio from step 4, use the graph in Figure RR5 and read the

corresponding value of K3.
6. Compute (ds0,ka x K3) = dso,, to determine the correct size stone for the bottom and side slopes of

curved channel sections.

South Carofina DHEC
July 31. 2005 Storm Water Management BMP Handbook 31



Riprap

Straight Channel Design Example
Given: Trapezoidal channel depth (D) 3-feet, bottom width (B0 ) 8-feet, side slopes (Z) 2H: IV, and a 2

percent slope.

Find: A stable riprap size for the bottom and side slopes of the channel.

Solution:

1. From Figure RRI, for a 3-foot-deep channel over a 2 percent grade,
Read d 50mm = 0.75-feet or 9-inches.

2. Since the side slopes are steeper than 3H: IV, continue with step 3
**If side slopes were less than 3H:IV, the process would be complete.

3. From Figure RR2, Bold = 8/3 = 2.67, Side slopes Z =2,
Read KI = 0.82.

4. From Figure RR3,, for d50j01w = 9-inches,
Read Angle of Repose = 41

5. From Figure RR4, side slopes Z = 2, and Angle of Repose = 41,
Read K2 = 0.73.

6. Stable Riprap = dso&,p x (KI/K 2) = 0.75 x (0.82/0.73) = 0.84-feet or 10-inches

Curved Channel Design Example
Given: The preceding straight channel example has a curved section with a radius of 50-feet.

Find: A stable riprap size for the bottom and side slopes of the curved channel section.

Solution:

1. Stable Riprap = d5ode, 10-inches from straight channel calculations.

2. Re = 50-feet.

3. Calculate Channel Top Width of Water Surface
Bs = Be + 2(Z*D) = 8 + 2(2*3) = 20-feet.

4. Calculate the Ratio Bs / Re
= 20/50 = 0.40

5. From Figure RR, forBs/Ro=0.40
Read K3 = 1. 1

6. d50or, = d5sodig. x K3 = (0.84-ft. x 1.1) = 0.92-feet or 1 -inches.

(.
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Riprap Uned Channel

Preventive Measures and Troubleshooftin Guide

High flows causing scour beneath rprap or Replace filter fabric and rearrange stone appropriately.filter fabric dislodging the stone.

Riprap blocks channel, causing erosion Make sure excavation is deep enough, rearrange rdprap
along edges. appropriately.

Pipig o slupin occrs.Make sure filter fabric was installed and make sure it isn'tPiping or slumping damaged.

Stones have moved and erosion of Make sure riprap is properly graded.
foundation has occurred.

Undercut riprap, slope and slumping Check to be sure that foundation toe is property reinforced.
occurring. ________________________

Stone displacement occurring. Make sure fill slopes have been properly compacted,
remove debris and make needed repairs.
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Outlet Protection

Outlet Protection
Plan Symbol

RMpRop ECB or TRU

Description
Outlet protection dissipates the energy of concentrated storm water flows reducing erosion or scouring at
storm water outlets. In addition, outlet protection lowers the potential for downstream erosion. Outlet
protection is achieved through a variety of techniques, including turf reinforcement mats (TRMs), riprap,
concrete aprons, paved sections and other structural measures.

The techniques outlined in this section are not the only techniques that may be used for outlet protection
design. This section shows one method for outlet protection design as an example of the variables that
need to be considered in the design. Other methods utilized that are not discussed in this Handbook
should include all graphs, charts, and calculations verifying that the protection will handle the peak flow
velocity, flow depths, and shear stress.

Outlet Protection Design Criteria
The design of outlets for pipes and channel sections applies to the immediate area or reach below the pipe
or channel and does not apply to continuous lining and protection of channels or streams. Notably, pipe or
channel outlets at the top of cut slopes or on slopes steeper than 10 percent should not be protected using
just outlet protection. This causes re-concentration of the flow resulting in increased velocities when the
flow leaves the protection area. Outlet protection may be designed according to the following criteria:

1. The design flow velocity exiting the outlet at design capacity should not exceed the permissible
velocity of receiving area.

2. Tailwater Depth:
Tailwater is the water depth at the downstream end or outfall of the culvert. The depth of tailwater
immediately below the outlet protection must be determined for the design capacity of the pipe.

Minimum Tailwater Condition is defined as a tailwater depth less than ½ the diameter of the outlet
pipe. Pipes that outlet onto flat areas with no defined channel have a minimum tailwater condition.

Maximum Tailwater Condition is defined as a tailwater depth greater than ½ the pipe diameter.

3. Protection Length:
The required protection length, L, according to the tailwater condition, should be determined from
Figure OPI(minimum tailwater condition) or Figure OP2 (maximum tailwater condition).

4. Protection Width: When the pipe discharges directly into a well-defined channel, the protection
should extend across the channel bottom and up the channel banks to an elevation one foot above the
Maximum Tailwater depth or to the top of the bank (whichever is less).

C
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0
# If the outlet discharges onto a flat area with no defined channel, the width of the protection should be

determined with a Minimum Tailwater Condition:

Design the upstream end of the protection, adjacent to the outlet, with a width three times the
diameter of the outlet pipe (3D). Design the downstream end of the protection with a width equal to
the pipe diameter plus the length of the apron (D + W).

o For a Maximum Tailwater Condition, design the downstream end of the protection with a width equal
to the pipe diameter plus 0.4 times the length of the apron (D +0.4* L,).

5. Bottom Grade: Construct the protection with no slope along its length (0 percent grade) where
applicable. The downstream invert elevation of the protection is equal to the elevation of the invert of
the receiving channel. There is no overfalling at the end of the protection.

6. Side Slopes: If the outlet discharges into a well-defined channel, the receiving side slopes of the
channel should not be steeper than 3H IV.

7. Alignment: Locate the protection so there are no bends in the horizontal alignment.

8. Materials:
" The preferred protection lining is an appropriate permanent turf reinforcement matting (TRM).

Calculate the shear stress and maximum velocity to determine the applicable TRM.
* When conditions are too severe for TRMs the protection may be lined with riprap, grouted riprap,

concrete, or gabion baskets. The median-sized stone for riprap may be determined from design 6figures according to the tailwater condition.
* In all cases, place a non-woven geotextile filter cloth between the riprap and the underlying soil toprevent soil movement into and through the riprap. The material must meet or exceed the required

physical properties for filter cloth.

Installation
" Do not protect pipe or channel outlets at the top of cut slopes or on slopes steeper than 10% with only

outlet protection. This causes re-concentration of the flow that results in large velocities when the
flow leaves the protection area.

" Follow specific standards for installation of the selected materials used for outlet protection.
" Follow all Manufacturer's installation procedures for TRMs and other manufactured products.
" A Manufacturer's Representative may be required to oversee all installation procedures and officially

approve the installation of manufactured products used for outlet protection.

Inspection and Maintenance
* Periodically check all outlet protection, aprons, plunge pools, and structural outlets for damage.

Immediately make all needed repairs to prevent further damage.
* If any evidence of erosion or scouring is apparent, modify the design as needed to provide long term

protection (keeping in mind fish passage requirements if applicable).
" Inspect outlet structures after heavy rains to see if any erosion has taken place around or below the.

structure.
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Outlet Protection Design Example
Given: An 18-inch pipe discharges 24 cfs at design capacity onto a grassy slope (no defined channel).
Find: The required length, width, and median stone size (dao) for riprap lined protection.
Solution:

1. The pipe discharges onto a grassy slope with no defined channel, a Minimum Taitwater Condition.

2. From Figure OPI, the intersection of a discharge of 24 cfs and a pipe diameter (d) of 18-inches,
Gives a protection length (L.) of 20-feet.

3. From Figure OPI, the intersection of a discharge of 24 cfs and a pipe diameter (d) of 18-inches.

Gives a median stone size (dso) of 0.8-ft.

4. The upstream protection width equals 3 times the pipe diameter (3D.) = 3 x 1.5-feet = 4.5-feet

5. The downstream protection width equals apron length (L.)+ pipe diameter (d) ; = 20-feet + 1.5-feet =
21.5-feet

The table below provides general information for sizing rock and outlet aprons for various sized pipes

Z r'a

.. ...8 ....... 3' 2-3 "3' -5 . ..... ... 5-7 "
12 5 3-4 4-6 8-12
18 8 4-6 6-8 12-18

24 10 6-8 8-12 18-22
30 12 8-10 12-14 22-28
36 14 10-12 14-16 28-32
42 16 12-14 16-18 32-38
48 214-16 18-25 38-44

(
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Outlet Protection

Riprap Outlet Protection Riprap Outlet Protection

Preventive Measures and Troubleshootinq Guide

~C~FeldConition ik.40 +. M omnSlutons

Riprap washes away. Replace riprap with a larger diameter stone based on the pipe
diameter and discharge velocity.

Align apron with receiving water and keep it straight throughout itsApron is displaced. length. Repair damaged fabric and/or replace riprap that has
washed away.

Remove damaged TRM or riprap, fill in scoured areas, and repairScour occurs around apron or riprap. damage to slopes channels or underlying filter fabric. Reinstall
Soutlet protection.

Outlet erodes. Stabilize TRM outlets with vegetation, replace eroded riprap; groutI e sprap.
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Dust Control

Dust Control

Plan Symbol

Descpion

Wind erosion occurs when the surface soil is loose and dry, vegetation is sparse or absent, the wind is
sufficiently strong, and when construction traffic disturbs the soil. Wind erodes soils and transports the
sediment off site in the form of fugitive dust, where it may be washed into receiving water bodies by the
next rainfall event. Fugitive dust is a nuisance for neighbors. It settles on automobiles, structures and
windows and finds its way into homes. It also makes breathing difficult for those with respiratory
problems and becomes a safety problem when it blinds motorists, equipment operators, and laborers.

When and Where to Use It
Utilize dust control methods whenever there are offsite impacts, especially during periods of drought
Implemented dust control until final stabilization is reached.

Dust Control Desiqn Criteria
There are many methods to control dust on construction sites. These methods include but are not limited
to:
" Phasing the Project. Phasing is done to decrease the area of disturbed soil that is exposed to erosion.

The smaller the amount of soil that is exposed at one time, the smaller the potential for dust
generation. Phasing a project and utilizing temporary stabilization practices can significantly reduce (
dust emissions.

" Vegetative Cover. A vegetative cover helps reduce wind erosion. Vegetative Cover is for disturbed
areas not subject to traffic. Vegetation provides the most practical method of dust control.

* Mulch. Mulching offers a temporary way to stabilize the soil and prevent erosion. Mulching offers a
fast, effective means of controlling dust.

" Sprinkling Water. Sprinkling helps control the suspension of dust particles and promotes dust to settle
out of the air. Sprinkling water is effective for dust control on haul roads and other traffic routes.

" Spray-on-Adhesive. Adhesives prevent soil from blowing away. Latex emulsions, or resin in water is
sprayed onto mineral soils to prevent their blowing away and reduce dust caused by traffic.

" Calcium Chloride. Calcium chloride keeps the soil surface moist and prevents erosion. Calcium
chloride is applied by mechanical spreaders as loose, dry granules or flakes at a rate that keeps the
surface moist but not so high as to cause water pollution or plant damage.

* Barriers. Barriers are fences that prevent erosion by obstructing the wind near the ground stopping the
soil from blowing offsite. Broad, wind, or sediment fences can control air currents and blowing soil.
Barriers are not a substitute for permanent stabilization. Perennial grass and strands of existing trees
may also serve as wind barriers.

Inspection and Maintenance
* Add additional dust control or re-spray area as necessary to keep dust to a minimum.
* Spray exposed soil areas only with approved dust control agents as indicated by the SCDHEC

Standard Specifications.
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Dust Control

I

Dust Control by Sprinkling Water Dust Control b)

Preventive Measures and Troubieshootina Guide

Sprinkfling Water

Excessive dust leaves the site. Increase frequency of dust control application. Consider using a
palliative or binder on inactive areas.

Vehicles kick up dust. Water more frequently. Limit vehicle speeds. Stabilize the
roadway.

rcauses Reduce water pressure on the water truck. Check watering
erosiont equipment to ensure that it has a positive shutoff. Water less

frequently.

Sprayed areas are ineffective at limiting Re-spray areas and ensure that the application rate is proper.
dust. Try another product or method if current dust control is not

effective.

0

0
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Polyacrylamides

Polyacrylamides (PAMs)

Plan Symbol

Description
Anionic polyacrylamides (PAM) are non-toxic chemical materials used for controlling soil erosion and
sedimentation on construction and agricultural sites.

When and Where to Use It
Anionic PAM is available in emulsions, powders, gel bars, or logs. It is recommended that other BMPs be
used in combination with anionic PAM. The use of seed and mulch for additional erosion protection
beyond the life of the anionic PAM is required. Repeat application is recommended if disturbance occurs
to target areas. The following are additional recommendations:

" Use setbacks when applying anionic PAM near natural waterbodies.
* Consider that decreased performance can occur due to ultra-violet light and time after mixing when

applying anionic PAM.
* In concentration channels, the effectiveness of anionic PAM for stabilization decreases.
" If seed is applied with anionic PAM. mulch should be used to protect seed.
• Never add water to PAM, PAM must be slowly added to water.
" NOT ALL POLYMERS ARE PAM.

Installation
The manufacturer's guidelines for application should be followed.

* Only use the anionic form of PAM. Cationic PAM is toxic and should NOT be used.
* PAM and PAM mixtures have to be environmentally harmless, harmless to fish, wildlife, and plants.
* The pure form of anionic PAM should have less than or equal to 0.05 percent acrylamide monomer

by weight, as established by FDA and EPA.
" In order to maintain less than or equal to 0.05 percent of acrylamide monomer, the maximum

application rate of PAM, in pure form, should not exceed 200 pounds/acre/year. Do not over apply.
* Users of anionic PAM should obtain and follow all MSDS requirements and manufacturer's

recommendations. The following criteria are generally included on the MSDS:
- Ultra high molecular weight of 6 to 24 mg/mole (preferably 12-15 mg/mole)
-Non-combustible

- Does not change soil pH
- Expiration date included

• Additives such as fertilizers, solubility promoters or inhibitors to PAM should be non-toxic.
" To prevent exceeding the acrylamide monomer limit in the event of a spill, the pure form of anionic

PAM should not exceed 200 pounds/batch at 0.05 percent acrylamide monomer (AMD) or 400
pounds/batch at 0.025 percent AMD.
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InsDection and Maintenance
" PAMs have been estimated to degrade approximately 10 percent per year. The effects are accelerated

in highly exposed areas.
* If PAM treated soil is left undisturbed, reapplication may be necessary after 6-8 weeks.
" Further anionic PAM applications may be required for disturbed areas including highly silty and

clayey soils, steep slopes, long grades, and high traffic or precipitation areas.
" All equipment should be maintained to provide the application rates recommended by the

manufacturer.
" Rinse all equipment used to mix and apply anionic PAM thoroughly with water.

Liquid PAM Solid/Block PAM

Preventive Measures and Troubleshooting Guide
,•• • ., .Field CondRItin6 ,:,:•.:•-:.•••ii!;:;••-;.!•"_,:.C m ~ ouirs 5••?; 'iL.: iL

Slope was improperly dressed before Roughen slope and fill damaged areas.application.Rogeslpanfildaedra.

Coverage is inadequate. Follow recommended application rates. Reapply to thin areas.

Sprayed areas degrade or become Follow recommended application rates. Consider other or

ineffective, additional BMPs. Reapply as necessary.

Sprayed slope has spot failures. Repair slopes, add jute netting and re-spray damaged areas.

Portions of the sprayed area have Keep workers and equipment off sprayed areas. Repair and re-
been disturbed. spray areas that have been damaged.

Awashed off slope llow at least 24 hours foF the materials to dry before a rain event.
PAM is Follow manufacturer's recommendations. Reapply as necessary.

Use other BMPs to limit flow on stabilized area. Use other BMPs
stabilized surfacer to reduce slope lengths. Do not use to stabilize slopes with swift

moving concentrated flows.
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Sediment Control BMPs
Uncontrolled runoff from construction sites is a water quality concern because of the devastating effects
that sedimentation has on local water bodies, particularly small streams. Numerous studies show that the
amount of sediment transported by storm water runoff from construction sites with no controls is
significantly greater than from sites with controls. In addition to sediment, construction activities yield
pollutants such as pesticides, petroleum products, construction chemicals, solvents, asphalts, and acids
that contaminate storm water runoff. During storm events, construction sites are a source of sediment-
laden runoff, which can overwhelm a small stream channel's capacity, resulting in streambed scour,
strearnbank erosion, and destruction of near stream vegetative cover. Where left uncontrolled, sediment-
laden runoff causes the loss of in-stream habitats for fish and other aquatic species, an increased difficulty
in filtering drinking water, the loss of drinking water reservoir storage capacity, and negative impacts on
the navigational capacity of waterways.

Polluted storm water runoff from construction sites often flows to Municipal Separate Storm Sewers
(MS4s) and ultimately is discharged into local rivers and streams. Sediment is one of the main pollutant
of concern. Sediment runoff rates from construction sites are typically 10 to 20 times greater than those of
agricultural lands, and 1,000 to 2,000 times greater than those of forest lands. During a short period of
time, construction sites have the potential to contribute more sediment to streams than is deposited
naturally during several decades. The resulting siltation, and the contribution of other pollutants from
construction sites, causes physical, chemical, and biological harm to our nation's waters. For example,
excess sediment can quickly fill rivers and lakes, requiring dredging and destroying aquatic habitats.

There are numerous methods available to assist in the control of sediment. The following sediment
control BMPs are discussed in this handbook:-

* Temporary Sediment Basin
" Temporary Sediment Trap
* Silt Fence
" Rock Check Dams
" Sediment Tubes
* Stabilized Construction Entrances
* Storm Drain Inlet Protection
• Rock Sediment Dikes
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Sediment Basin

Plan Symbol

Description
A Sediment Basin collects and traps sediment laden runoff from disturbed areas and slows down the flow
so that soil particles fall from suspension and deposit in the basin. Drop inlet spillways, pipe spillways,
rock fill outlets and weir spillways may be used for the design of the principal spillway.

When and Where to Use It
Temporary sediment basins are designed to have an 80 percent design removal efficiency goal for total
suspended solids (TSS) or 0.5 mLIL peak settleable concentration, whichever is less. on sites where 10 or
more acres are disturbed and drain to a single outlet point. A temporary sediment basin should not be built
in wetlands, any active or live streams, ephemeral streams, or in Waters of State (defined to be all annual
or perennial water bodies designated by a solid or dashed blue-line on USGS 7.5-minute quadrangle
maps). Utilize temporary sediment basins until the contributing flow areas to the basin have undergone
final stabilization.

Sediment Basin Design Criteria

Safety
Follow the design criteria such as those used by the USDA Soil Conservation Service (previously the
Natural Resources Conservation Service), U.S. Army Corps of Engineers and the Dam Safety regulations.

Incorporate all possible safety precautions for ponds that are readily accessible to populated areas such as
signs and fencing. The recommended inside pond slopes is 3H: IV with a 2H: IV maximum.

Design Aids
The Design Aids located in this section may be used to properly size sediment basins. Sedimot M.
SEDCAD4 and other computer models that utilize eroded particle size distributions to calculate a
corresponding trapping efficiency may also be utilized.

Riser Structure Design
Design the outlet riser to meet the discharge capacity of the 10-year 24-hour storm event.

General Design Requirements
a. Minimum drainage area - 5 acres
b. Maximum drainage area - 150 acres
c. 80 percent design removal efficiency goal for TSS.
d. The required draw down time of the basin is the time to detain flows to meet the 80 percent design

removal goal. In many cases this will result in a draw down time longer than 36 hours. The maximum
draw down time is 72 hours.

e. Basin Shape - Where applicable the effective flow length is at least twice the effective flow width.
(L = 2W minimum).

f. Account for the sediment storage volume.
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g. Outlet Riser and Barrel Requirements
1. Discharge capacity - 10-year 24-hour storm event.
2. Minimum outlet pipe diameter of 8-inches.
3. Required 6-inch low flow orifice at bottom of riser structure.
4. 2-year and 10-year 24-hour storm disturbed flow rates are <to the pre-disturbance peak flow rates.
5. Anti-vortex device / trash rack required.
6. Minimum one-foot elevation difference from the top of riser to the crest of the emergency spillway.
7. Sediment volume storage accounted for in design volume.

h. Embankment Requirements
I. Maximum upstream slope- 2H: IV.
2. Maximum downstream slope - 2H: IV.
3. Freeboard - 12 inch minimum.
4. Antiseep collars are required on all penetrations through the dam.

Inspection and Maintenance
The key to a functional sediment basin is continual monitoring, regul maintenance and regular sediment
removal. Attention to sediment accumulations within the pond is extremely important. Continually
monitor sediment deposition in the basin. Owners and maintenance authorities should be aware that
significant concentrations of heavy metals (e.g., lead, zinc, and cadmium) as well as some organics such
as pesticides, may be expected to accumulate at the bottom of these treatment facilities.

" Remove sediment when it reaches 50 percent of storage volume or reaches the top of the designed
cleanout stake where applicable.

" Remove all temporary sediment basins within 30 days after final site stabilization is achieved or after
it is no longer needed.

" Remove trapped sediment from the site, or stabilize on site.
" Permanently stabilize disturbed areas resulting from theremoval of the sediment basin.

Sediment Basin Design.Aids
Each soil type has an eroded particle diameter. See Appendix E. This data is required to determine the
settling velocity of the particle, V15. Figure SV-l plots eroded particle diameter, d15, versus settling
velocity. Use this figure to determine the value of V15. Use the basin ratio shown in the formula below to
determine trapping efficiency. Figures SB-I and SB-2 plot trapping efficiency versus the basin ratio. The
basin ratio should be less than or equal to the curve value at any given trapping efficiency. The figures
depicting trapping efficiency values are for the following two separate conditions:

* SB -Ibasiris not located in low lying areas and/or not having a high water table, and
" SB-2, basins located in low lying areas and/or having a high water table.

Basin Ratio = q
A Vis

(.
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Where:
qpo = Peak outflow rate from the basin for the 10-year 24-hour storm event (cfs),
A = Surface area of the pond at riser crest (acres),
V1S = Characteristic settling velocity (fps) of the characteristic Dis eroded particle (mm).

D15 is read from the tables in Appendix E, or is determined from a site specific soil eroded particle size
distribution analysis. Never use the primary particle size distribution.

VIs is calculated or read from Figure SV1.

Constraints for use of Sediment Basin Design Aids:
" Watershed area less than or equal to 30 acres
" Overland slope less than or equal to 20 percent
" Outlet diameter less than or equal to 6-feet
" Basin Ratios above the design curves are not recommended for any application of the design aids. If

the basin ratio ca•AV, 5 intersects the curve at a point having a trapping efficiency less than the
desired value, the design is inadequate and must be revised.

* A basin not located in a low lying area and not having a high water table, has a basin ratio equal to
2.20 E5 at 80 percent trapping efficiency as shown in Figure SB I.

" A basin that is located in a low lying areaor in an area that has a high water table, has a basin ratio
equal to 4.70 E3 at 80 percent trapping efficiency as shown in Figure SB2.

Sediment Basin Design Example
Given: Construct a sediment basin on a 14-acre (0.0219 mi 2) disturbed site.

The site is not located in a low lying area and does not have a high water table.
Peak discharge is limited to that of the current land use, established grass.
A pond site is available with an area at the riser crest of 0.75 ac.
Soil in the area is an Edisto with a Hydrologic Soil Group Type C.

Find: Trapping efficiency for a 10-year, 24-hour Type HI storm if time of concentration is 20 minutes.

Solution:

1. Estimate the peak runoff allowed. The SCS curve number is found for a hydrologic soil group C with
established grass as 74. Using a 10-year, 24-hour design storm of 6.0-inches, with this curve number
yields a runoff volume of 3.2-inches using the SCS curve number method.

2. Using the SCS graphical method to estimate peak flow, the I,/P ratio computes to approximately 0.12.
Combining this and an estimated time of concentration equal to 0.33 hrs yields a q, = 650 csm/in for a
Type H storm distribution.

3. The peak discharge allowed is calculated by multiplying q. times the runoff volume times the
disturbed area in mi 2 and is approximately 46 cfs.

4. D15 for an Edisto sub-soil 0.0128. Using this diameter, Vi5 is estimated from Figure SV-I as
3.7E-4 ft/sec.
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5. The sediment basin ratio can now be calculated by calculating

qpol (AVis) = 46 1 [(0.75)(3.7E.4)] = 1.70 E5

6. Using Sediment Basin Design Aid (Figure SB-I) with this sediment basin ratio, read across to the
curve and then turn down to the x-axis. The trapping efficiency is estimated to be 81%.

7. If the desired trapping efficiency was not obtained, the process would need to be repeated with a
larger basin or decreased discharge until the desired trapping efficiency was found.

Temporary Sediment Basin Temporary Sediment Basin Perforated Riser

PrevnieMeasuresand Troubleshootng Guide

Si i Clean outlet pipe. Install a trash rack around pipe to hold
O utl t p p e i cl g g ed wit th e d eb is .b a c k la rg e r d e b ris p a rtic le s.

Spillway erodes due to high velocity flows. Stabilize outlet with an ECRI TRMV or riprap.

Side Slope eroding. Stabilize slopes with vegetation, ECB, TRMV, riprap or
,__ ___equivalent method.

Excessive accumulated sediment buildup. Remove sediment to maintain the sediment storage
capacity.

Umre the contriboting drainage area or expand basin.
Ensure drainage area does not exceed recommended

The upstream drainage area is too large. creage. If the drainage area does exceed this limit, install
diversion ditches and add additional BMPs to

accommodate the diverted flow.
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Sediment Trap
Plan Symbol

Descripton
A sediment trap is formed by excavating a pond or by placing an earthen embankment across a low areaor drainage swale. An outlet or spillway is constructed using stones or aggregate to slow the release ofrunoff. The trap retains the runoff long enough to allow most of the silt to settle out. Design sedimenttraps to have an 80 percent design removal efficiency goal of the total suspended solids (TSS) in theinflow.

When and Where to Use It
A sediment trap may be formed completely by excavation or by construction of a compactedembankment. The outlet should be a rock fill weir/spillway section, with the area below the weir acting asa filter for sediment and the upper area as the overflow spillway depth. Temporary sediment traps shouldnot be placed in Waters of the State or USGS blue-line streams (unless approved by SCDHEC, State, orFederal authorities).

Sediment Trap Design Critera
To complete the design of the temporary sediment trap:

* Determine the required sediment storage volume.
* Determine the bottom and top surface area of the sediment storage volume using 3H:IV side slopefrom the bottom of the trap.
* Determine the total trap dimensions by adding the depth required for the 10-year, 24-hour designstorm above the surface of the sediment storage volume, while not exceeding 2H: IV side slopes. Sideslopes of 3H:IV are recommended, with a maximum of 2H:IV.
* Design temporary sediment traps with a minimum storage capacity of 1800 cubic feet of storage for

each acre draining to them, regardless of the calculated trapping efficiency.

Design Aids
The Design Aids located in this section may be used to properly size sediment traps. Sedimot III,
SEDCAD4, and other computer models that utilize eroded particle size distributions and calculates acorresponding trapping efficiency may also be utilized.

.General Design Requirements
a. Maximum Drainage Area - 5 acres
b. Maximum Design Life - 18 months
c. 80 percent design removal efficiency goal for TSS
d. Basin Shape - The flow length is 2 times the flow width.
e. Embankment Requirements:

1. Maximum dam height: 5-feet.
2. Maximum stone height: 3.5-feet
3. Minimum rock bottom width: 3-feet.
4. Discharge and treatment capacity for the 10-year 24-hour storm event.
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Installation
Install a non-woven geotextile filter fabric before installing the stone for the outlet structure. Allow the
stone to extend downstream past the toe of the embankment. Mark the sediment cleanout level of trap
with a stake in the field. Seed and mulch all disturbed areas.

Inspection and Maintenance
The key to a functional sediment trap is continual monitoring, r lar maintenance and regular sediment
removal.
" Remove sediment when it reaches 50 percent of storage volume or top of cleanout stake.
* Inspect every 7 calendar days and within 24-hours after each rainfall event that produces ½-inches or

more of precipitation.
* Remove all temporary sediment traps within 30 days after final site stabilization is achieved or after it

is no longer needed.
* Remove trapped sediment from the site, or stabilized on site.
* Permanently stabilized disturbed areas resulting from the removal of sediment traps.

Sediment Trap Design Aids
The sediment trap design aid is a single line grouping all soil textures together. For the sediment trap, the
ratio is:

Sediment Trap Ratio =
AV 15

Where
qpo = Peak outflow for the 10-year 24-hour storm event (cfs)
A = Surface area at the elevation equal to the bottom of the rock fill outlet (acres)
V15  = Characteristic settling velocity (fps), of the characteristic D15 eroded particle (mm).

Read D15is read Figure ST-I, or determine from a site specific soil eroded particle size distribution
analysis. Never use the primary particle size distribution.

Read VS from Figure SV1.

Constraints for the use of Sediment Trap Design Aids are:

" Watershed area less than or equal to 5 acres
* Overland slope less than or equal to 20 percent
* Rock fill diameter greater than 0.2-feet and less than 0.6-feet
" Rock fill height less than 5-feet
" Top width of rock fill between 2- and 4-feet
" Maximum Side slopes 1:1 to 1.5:1.

Sediment Trap Ratios above the design curves are not recommended for any application of the design
aids. If the sediment trap ratio intersects the curve at a point having a trapping efficiency less than the
desired value, the design is inadequate and must be revised.
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A sediment trap ratio equal to 9.0 E4 has an 80 percent trapping efficiency

Route storm flows through sediment traps to calculate the required depth and storage volume of the trap.

Calculate a sediment storage volume and provide this volume below the bottom of the rock fill outlet
structure.

Sediment trap Design Example
Given: A sediment trap designed for a 10-year, 24-hour storm is to be constructed on a development site

as a temporary sediment control measure for a 3-acre drainage area that is totally disturbed.

The outlet is to be a rock fill constructed of rock with a mean diameter of 0.5-feet.

The soil is a Cecil sandy loam, the slope of the watershed is 5 percent, and the time of
concentration is 6 minutes.

Find: If the desired trapping efficiency is 80 percent, what is the required peak discharge for trap areas
of 0.10, 0.25, and 0.50 acres.

Solution:
1. Determine the Sediment Trap Ratio. From the Sediment Trap Design Aid (Figure STI), the ratio for a

design trapping efficiency of 80 percent is 9.014 ft/acre.

2. Determine the ratio of qpo/A required from the Sediment Trap Ratio,

Sediment Trap Ratio = 9.OxlO4 = qpo/A *Vs

3. The D15 for a Cecil soil is 0.0066 mm, and the corresponding V15 for a Cecil sandy loam soil is 1.2E-4
ft/sec. Hence,

9.OxlO4 Vis qpo/A = (9.0xlO4)(1.2x10-4) = 11 cfs lacre ofpond.

4. Determine qpo/A values. The following results are tabulated for the acreage shown:

Each of these combinations will give the desired resulting 80 percent trapping efficiency.

The rock fill outlet structure must be designed to convey a peak flow of that shown in column two of the
table above. See Section 6.4 for design details. If the check rock fill overtops, the trapping efficiency is
assumed to be zero.
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J1

I

Sediment Trap Sediment Trap

Preventive Measures and Troubleshooting Guide

Im S liI M

Remove debris by lightly raking debris from upstream side of
Outlet spillway is clogged with the debris. pillway. If debris is excessive, remove smaller filter stone on

upstream side of spillway and replace with new clean stone.

Spillway erodes due to high velocity flows. Stabilize outlet with larger riprap on downstream side of
spillway.

Side Slope eroding. Stabilize slopes with vegetation, ECB, TRM, riprap or
Side____opeeroding, _equivalent method.

Excessive accumulated sediment buildup. Remove sediment to maintain sediment storage capacity.

Limit the contributing drainage area by installing diversion
Drainage area is too large. ditches and adding additional BMPs to accommodate the

diverted flow.

(
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Silt Fence

Plan Symbol

Descridption
Silt fence is used as a temporary perimeter control around sites where there will be soil disturbance due to
construction activities. Silt fence consists of geotextile fabric stretched across steel posts. The lower
edge of the fence is vertically trenched into the ground and covered by compacted backfill.

When and Where to Use It
Silt fence is applicable in areas:

* Where the maximum sheet or overland flow path length to the fence is 100-feet.
* Where the maximum slope steepness (normal [perpendicular] to fence line) is 21E IV.
* That do not receive concentrated flows greater than 0.5 cfs.
* 1/ acre drainage per 100 linear feet

Do not place silt fence across channels or use it as a velocity control BMP.

Materials

Steel Posts
Use 48-inch long steel posts that meet the following minimum physical requirements:
" Composed of high strength steel with minimum yield strength of 50,000 psi.
* Have a standard '"T section with a nominal face width of 1.38-inches and nominal "T' length of

1.48-inches.
* Weigh 1.25 pounds per foot (± 8%).
* Have a soil stabilization plate with a minimum cross section area of 17-square inches attached to the

steel posts.
* Painted with a water based baked enamel paint.

Use steel posts with a minimum length of 4-feet, weighing 1.25 pounds per linear foot (± 8%) with
projections to aid in fastening the fabric. Except when heavy clay soils are present on site, steel posts willhave a metal soil stabilization plate welded near the bottom such that when the post is driven to the proper
depth, the plate will be below the ground level for added stability. The soil plates should have the
following characteristics:
* Be composed of minimum 15 gauge steel.
" Have a minimum cross section area of 17-square inches.
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Geotextile Filter Fabric
Filter fabric is:
* Composed of fibers consisting of long chain synthetic polymers composed of at least 85% by weight

of polyolefins, polyesters, or polyamides.
" Formed into a network such that the filaments or yams retain dimensional stability relative to each

other.
* Free of any treatment or coating which might adversely alter its physical properties after installation.
" Free of defects or flaws that significantly affect its physical and/or filtering properties.
" Cut to a minimum width of 36 inches.

Use only fabric appearing on SCDOT Approval Sheet #34 meeting the requirements of the most current
edition of the SCDOT Standard Specifications for Highway Construction.

Silt Fence Desiqn Criteria

Design Aids
The Design Aids located in this section may be used to properly size silt fence. Sedimot 111, SEDCAD4,
and other computer models that utilize eroded particle size distributions and calculates a corresponding
trapping efficiency may also be utilized. See Figure SF-I for silt fence trapping efficiency.

General Design Requirements
a. 80 percent design removal efficiency goal for TSS
b. Maximum Slope Length - 100-feet
c. Maximum Slope Gradient - 2H:IV
d. Minimum Installed Fence Fabric Height - 18-inches (
e. Maximum Installed Fence Fabric Height - 24-inches (exception for tidal areas)
f. Minimum Post Bury Depth - 18-inches
g. Maximum Post Spacing - 6-feet

Installation
Leave 10 feet between silt fence and creek or wetland.

Excavate a trench approximately 6-inches wide and 6-inches deep when placing fabric by hand. Place
12-inches of geotextile fabric into the 6-inch deep trench, extending the remaining 6-inches towards the
upslope side of the trench. Backfill the trench with soil or gravel and compact.

Bury 12-inches of fabric into the ground when pneumatically installing silt fence with a slicing method.

Purchase fabric in continuous rolls and cut to the length of the barrier to avoid joints. When joints are
necessary, wrap the fabric together at a support post with both ends fastened to the post, with a 6-inch
minimum overlap.

Install steel posts to a minimum depth of 24-inches. Install steel posts a minimum of I- to 2- inches
above the fabric, with no more than 3-feet of the post above the ground. Space posts to maximum 6-feet
centers.

Attach fabric to the steel posts using heavy-duty plastic ties that are evenly spaced and placed in a manner
to prevent sagging or tearing of the fabric. In call cases, ties should be affixed in no less than 4 places.

(
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Install the fabric a minimum of 24-inches above the ground. When necessary, the height of the fence
above ground may be greater than 24-inches. In tidal areas, extra silt fence height may be required.
The post height will be twice the exposed post height. Post spacing will remain the same and extra height
fabric will be 4-, 5-, or 6-feet tall.

Locate silt fence checks every 100 feet maximum and at low points.

Install the fence perpendicular to the direction of flow and place the fence the proper distance from the toe
of steep slopes to provide sediment storage and access for maintenance and cleanouL

MinimhumIS1 O~tnce. 2~Mnimumn MUMg tf..fifs. ........et ~ i-7. om.o. o wig

2:1
< 6 4:1 2 36:1

2:1 12* 13*
6-10 4:1 3 4

6:1
2:1 12* 13*.............-................ .. .. .. .. . . .. .. ..

>10 4:1
1 ____ 16:1 1 1

*These minimum offsets may be reduced when curb and gutter or some other feature reduces the flow
of water down the slope. The smaller offsets of each group of height of fill can not be reduced.

Inspection and Maintenance
" Inspect every 7 calendar days and within 24-hours after each rainfall event that produces ½-inches or

more of precipitation. Check for sediment buildup and fence integrity. Check where runoff has
eroded a channel beneath the fence, or where the fence has sagged or collapsed by fence overtopping.

" If the fence fabric tears, begins to decompose, or in any way becomes ineffective, replace the section
of fence immediately.

* Remove sediment accumulated along the fence when it reaches 1/3 the height of the fence, especially
if heavy rains are expected.

" Remove trapped sediment from the site or stabilize it on site.
" Remove silt fence within 30 days after final stabilization is achieved or after temporary best

management practices (BMPs) are no longer needed.
* Permanently stabilize disturbed areas resulting from fence removal.

Silt Fence Desian Aids
This design aid for applies to silt fences placed in areas down slope from disturbed areas where it serves
to retard flow and cause settling. Two conditions must be met for satisfactory design:

" Trapping efficiency must meet the desired level of control, and
* Overtopping of the fence must not occur.
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The silt fence design aid is a single line grouping all soil textures together. A similar procedure was used
for development of the ratio as used for the ponds and rock checks. For the silt fence, the ratio is:

Silt Fence Ratio - _

V15P
Where:
qpo = Peak outflow through the fence for the 10-year 24-hour storm event (cfs),
Vii = Characteristic settling velocity (fps), of the characteristic D1 s eroded particle (mm),
Pm = Potential ponding area up slope of the fence (ft).

Estimate the ponding area by using the height of the fence available for flow through and extending a
horizontal line from the fence to an intersection with the ground surface upslope of the fence. Calculate
the unit available area by multiplying the fence height by the ground slope. Obtain the potential ponding
area by multiplying this unit area by the available fence length.

Using the calculated ponding area, calculate the ratio and enter the value in Figure SF-i to determine the
trapping efficiency. Perform an overtopping calculation using the slurry flow rate through the fence.
Check this rate against the incoming flow to determine if enough storage exists behind the fence
preventing overtopping.

Constraints for the use of Silt Fence Design Aids:
" Watershed area is less than or equal to 5 acres
" Overland flow length is less than or equal to 500-feet
" Overland slope is less than or equal to 6 percent
" Slurry flow rate through the fence is less than or equal to 10 gpm/ft
" Maximum height of the silt fence is less than or equal to 3-feet

Silt Fence Ratios above the design curves are not recommended for any application of the design aids. If
the silt fence ratio intersects the curve at a point having a trapping efficiency less than the desired value,
the design is inadequate and must be revised.

A silt fence ratio equal to 0.23 has an 80 percent trapping efficiency as shown in Figure SF-I.

Silt Fence Design Examples
Given: Design a silt fence 1.5 ft-tall at the toe of a 2.0 percent slope draining a linear construction site.

Topography will cause runoff to drain through 400-feet of total fabric length.
Peak flow from the 1.0-acre upslope area is estimated at 2.5 cfs using the rational equation with
"C" equal to 0.25 and intensity equal to 10.0 iph.

Slurry flow rate for the filter fabric is 10 gpm/ft2of fabric according to manufacturer
specifications or other source.

Find: (A) The trapping efficiency if the soil is Lakeland Sand with an eroded size distribution having a
D15 equal to 0.0463 mm.

(B) The trapping efficiency if the soil is Cecil with an eroded size distribution having a D15 equal

to 0.0066 mmr.
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Solution:
A:
1. The settling velocity V15 of the Ds particle (0.0463mm) is read from Figure SV-I as 5.1 E-3 ft/sec.

2. Estimate the ponded area using the geometry of the installation. With a fence length of 400 ft,
maximum depth equal to 1.5 ftk and upstream slope of 2.0 percent, there will be ponded area of 75
ft2/linear ft of fabric for a total ponded area of:

P. = (75 fft) (400 ft) = 30,000 ft2

The geometry calculaies a required tie back of 75-feet to provide an adequate ponding area.

3. The silt fence ratio is calculated as:

Silt Fence Ratio = qp I(V15 P.) = 2.5/[(5.IE-3)(30,000)] = 0.017

4. Reading the trapping efficiency from the Silt Fence Design Aid (Figure SF-1) with the ratio equal to
0.017, the trapping efficiency is approximately 94 percent

* Check the fence for its ability to pass the design flow without overtopping.

5. Convert the peak flow from cfs to gpm:

q, = (2.5 ftO/sec)(7.48 gal/ft3)(60 sec/min) = 1122 gpm

6. Divide the peak flow rate by the effective height (1.5-ft) and the slurry flow rate of 10 gpm/ft2 of
fabric to calculate the required fence length.

L =(1122)/(1.5) (10) =75 ft

7. 75 ft is less than the 400 ft available, so the fence will not overtop if it is properly maintained. Note:
This analysis does not account for concentration of flows or strength of the posts, or fabric.

B.
1. A Cecil D15 topsoil is 0.0066 mm, and the settling velocity is found to be V15 = 1.2 E-4 fps.

2. The filter fence ratio is calculated as:

Silt Fence Ratio = a,. /(Vis Pr,,) = 2.5/[(1.2E4)(30,000)] = 0.70

3. Reading the trapping efficiency from the Silt Fence Design Aid (Figure SFI) with the ratio equal to
0.70, the trapping efficiency is approximately 70 percent.
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Silt Fence

Preventive Measures and Troubleshooting Guide

Excessive sediment accumulation. Remove sediment. Apply hydraulic mulch or straw mulch or other
BMPs upstream to reduce eroded sediment

Bottom of fence is not properly Dig trench, place fabric, and backfill.
keyed in.

Length of slope draining to silt Shorten slope length using diversion ditches, additional silt fence
fence is too long. runs, or other BMPs.

Storage capacity is inadequate Remove accumulated sediment when it reaches 1/3 the height of the
due to sediment buildup. barrier.

Install fence with at least a 5-feet setback from the toe of the slopewhere possible. Divert flow at top of slope with diversion ditches.

Erosion occurs around ends. Turn ends into the up-slope area every 100 feet.

Silt fence is not installed along Reinstall silt fence so that change in elevation does not exceed 1/3
level contour. the fabric height along the reach.

Slope draining to fence is too Shorten slope length using fiber rolls or equivalent. Increase setback
steep. of silt fence from the toe of slope.

Fence is installed in concentrated Replace fence with proper BMP such as check dams, if appropriate.
flow area.

Tie backs or j-hooks not installed Place Tie backs or j-hooks at a maximum separation of 100-feet
or installed incorrectly.

Posts are too far apart. Add stakes a maximum of 6-feet apart.

Concentrated flows causing Place cross barrier check dams behind the silt fence.
erosion.

(
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Rock Check Dam
Plan Symbol

BN OR

Description
A rock check dam is a small, temporary or permanent rock fill dam constructed across a drainage ditch,
swale, or channel to lower the speed of concentrated flows. Design rock check dams to have an 80 percent
design removal efficiency goal of the total suspended solids (TSS) in the inflow.

When and Where to Use It
Install rock check dams in steeply sloped swales, or in swales where adequate vegetation can not be
established. Use rock check dams in small open channels. Do not place check dams in Waters of the State
or USGS blue-line streams (unless approved by SCDHEC, State, or Federal authorities).

.Rocc k Dam Design Criteria

Design Aids
The Design Aids located in this section (RC-C, RC-M, RC-F) may be used to properly size rock check
dams. Sedimot iT, SEDCAD4, and other computer models that utilize eroded particle size distributions
and calculates a corresponding trapping efficiency may also be utilized.

General Design Requirements
a. 80 percent design removal efficiency goal for TSS
b. Maximum Drainage Area- 5 acres
c. Maximum Height - 2-feet
d. Spacing varies with the bed slope of the ditch. Space rock checks such that the toe of the upstream

check is at the same elevation as the top of the downstream check.
e. If the rock check dam is not properly sized, the flow will overtop the structure and the Trapping

Efficiency is assumed to be 0 percent when this failure takes place.

Installation
Install the center section of the rock check lower than the edges.

Inspection and Maintenance
" Inspect every 7 calendar days and within 24-hours after each rainfall event that produces ½-inches or

more of precipitation.
" Inspect for sediment and debris accumulation.
" Inspect rock check dam edges for erosion and repair promptly as required.
* Remove sediment when it reaches 1/3 the original check height.
• In the case of grass-lined ditches and swales, remove rock check dams when the grass has matured

sufficiently to protect the ditch or swale unless the slope of the swale is greater than 4 percent.
• After construction is complete, remove stone if vegetation is used for permanent stabilization.
" Seed and mulch the area beneath the rock ditch checks immediately after dam removal.

South Carotna DHEC
July 31, 2005 Storm Water Management BMP Handbook 57



Rock Check Dam

Rock Check Dam Design Aids
Design aids for rock check dams were developed similarly to those for ponds. Again, the D15 eroded
particle size is used for the calculation of the characteristic settling velocity. The ratio for ditch checks is
defined by:

The Rock Check Dam Design Aids have been designed for the following soil classifications:
" Coarse (sandy loam)
* Medium (silt loam)
* Fine (clay loam).

The design ratio should be less than or equal to the curve value at any given trapping efficiency.

Sq (-b)

Rock Check Ratio aV2 5
Where:
S = Channel slope (%),
q = Unit width flow through the check for the 10-year 24-hour storm event (cfs/ft),
V1s = Characteristic settling velocity (fps), of the characteristic D15 eroded particle (mm).
Coefficients a and Exponent b is interpolated from tables

Constraints for the use of Rock Check Dam Design Aids:

* Watershed area is less than or equal to 5 acres
" Overland flow length is less than or equal to 500-feet
* Overland slope is less than or equal to 15 percent
" Maximum depth of the ditch is less than or equal to 6-feet

Rock Check Ratios above the design curves are not recommended for any application of the design aids.
If the Rock Check Ratio intersects the curve at a point having a trapping efficiency less than the desired
value, the design is inadequate and must be revised.

A rock check dam located on coarse soils has a ditch check ratio equal to 1.10 E3 at 80 percent trapping
efficiency as shown in Figure RC-C.

A rock check dam located on medium soils has a ditch check ratio equal to 5.80 E3 at 80 percent trapping
efficiency as shown in Figure RC-M.

A rock check dam located on fine soils has a ditch check ratio equal to 1.20 E4 at 80 percent trapping
efficiency as shown in Figure RC-F.

(
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Rock Check Dam Design Examples

Given: Install a rock check damn with a channel slope of 1.0 percent in the Piedmont on an area having
Cecil sandy loam soils with an eroded size distribution of medium texture.

The runoff coefficient "C" for the rational method is estimated as 0.4 with an intensity of 6.75
in/hr for the design storm.

Drainage area to the ditch check is 4.4 ac.

Average rock diameter of the ditch check is 0.10 m (4 in.).

Average width (perpendicular to flow) is 6.7 ft and ditch check length is 3.3 feet.

Find: The trapping efficiency for the rock ditch check.

Solution:
1. A Cecil D,5 topsoil is 0.0066 mm, and the settling velocity is found to be V15 = 1.2 E-4 fps.

2. Peak flow is estimated from the given information by substituting into the rational formula so that:

qp = C i A = 0.4 (6.75)(4.4) = 11.9 cfs

3. The flow rate should be converted to flow Mer unit width by dividing the peak flow by the check
width to obtain the design q as

q : 11.9 cfs/6.7 ft : 1.78 cfsft

4. Appropriate values of the coefficients a and b are interpolated from the table provided in the Design
Aids Section of this Handbook.

" Rock diameter of 0.10 m
* Flow length of 1.0 m

a=4.13
b = 0.6651

Substitute all values and calculate the ditch check ratio

Sq('b) /a Vi5 = (1.0)(1.78(1".6651) )/(4.13)(1.2E-4) 2448

5. Enter the Rock Check Dam Design Aids for medium texture soil (Figure RC-M) on the y-axis with
Rock Check Ratio = 2.5E3, go to line and turn to the x-axis to read trapping efficiency.

6. Trapping efficiency equals 86 percent.

Note: The rock check dam must also be checked for overtopping since this is a common occurrence and
results in total failure of the check. If the check overtops, the trapping efficiency is assumed to be zero.
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Rock Check Dam

Rock Check Dam Rock Check Dam

Preventive Measures and Troubleshooting Guide

TOO much sediment has Remove accumulated sediment to recover holding capacity.
accumulated.

There is insufficient ponding area. Space check dams farther apart. Increase height of dam.

The check dam is higher than the Lower check dam so that it is 6 inches lower than the channel
drainage channel, side.

Check dams wash away. Use larger stone for the body of the check dam. Decrease check
dam spacing by adding more dams.

Wrong type of materials is used to Use larger stones. Do not use straw bales or silt fence for checks.
construct check dam.

(
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Sediment Tubes

Sediment Tubes

Plan Symbol

Description
Sediment tubes are elongated tubes of compacted geotextiles, curled excelsior wood, natural coconut fiberor hardwood mulch. Straw, pine needle, and leaf mulch-filled sediment tubes are not permitted.

When and Where to Use It
Install sediment tubes along contours, in drainage conveyance swales, and around inlets to help reduce the
effects of soil erosion by energy dissipation and retaining sediment.

Materials
Sediment tubes for ditch checks and Type A Inlet Structure Filters exhibit the following properties:
* Produced by a Manufacturer experienced in sediment tube manufacturing.
" Composed of compacted geotextiles, curled excelsior wood, natural coconut fibers, hardwood mulch

or a mix of these materials enclosed by a flexible netting material.
* Straw, straw fiber, straw bales, pine needles, and leaf mulch are not allowed under this specification.
* Utilizes outer netting that consists of seamless, high-density polyethylene photodegradable materials

treated with ultraviolet stabilizers or a seamless, high-density polyethylene non-degradable materials.
" Diameter ranging from 18-inches to 24-inches.
* Curled excelsior wood, or natural coconut rolled erosion control products (RECPs) that are rolled up

to create a sediment tube are not allowed under this specification.
* Select applicable Sediment Tubes from the SCDOT approved products list.

Installation
Proper site preparation is essential to ensure sediment tubes are in complete contact with the underlyingsoil or underlying surface. Remove all rocks, clods, vegetation or other obstructions so installed sedimenttubes have direct contact with the underlying soil or surface.

Install sediment tubes by laying them flat on the ground. Construct a small trench to a depth that is 20%of the sediment tube diameter. Lay the sediment tube in the trench and compact the upstream sedimenttube soil interface. Do not completely bury sediment tubes during installation. Review all project
specifications for special installation requirements. Install sediment tubes so no gaps exist between thesoil and the bottom of the sediment tube. Lap the ends of adjacent sediment tubes a minimum of 6-inchesto prevent flow and sediment from passing through the field joint. Never stack sediment tubes on top ofone another.

Avoid damage to sediment tubes during installation. Should the sediment tube become damaged duringinstallation, place a stake on both sides of the damaged area terminating the tube segment and install anew tube segment. Perform field monitoring to verify that installation procedures do not damage sedimenttubes. Replace all damaged sediment tubes damaged during installation as directed by the Inspector orManufacturer's Representative at the contractor's expense.
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Sediment Tubes

Install sediment tubes in swales or drainage ditches perpendicular to the water flow and extend themm up
the side slopes a minimum of 1-foot above the design flow depth. Space sediment tubes according to the].
following table.

Less than 2% 150-feet
2% 100-feet
3% 75-feet
4% 50-feet
5% 40-feet
6% 30-feet

Greater than 6% 25-feet

Install sediment tubes using wooden stakes (2-inch x 2-inch) or steel posts (standard "U" or 'T' sections
with a minimum weight of 1.25 pounds per foot) a minimum of 48-inches in length placed on 2-foot
centers. Intertwine the stakes with the outer mesh on the downstream side, and drive the stakes in the
ground to a minimum depth of 24-inches leaving less than 12-inches of stake above the exposed sediment
tube.

An acceptable alternative installation is driving stakes on 2-foot centers on each side of the sediment tube
and connecting them with natural fiber twine or steel wire to inhibit the non-weighted sediment tube from
moving vertically. Sediment tubes can also be secured by installing the stakes on 2-foot centers in a
crossing manner ensuring direct soil contact at all times.

Select the sediment tube check length to minimize the number of sediment tubes needed to span the width
of the drainage conveyance. If the required length (perpendicular to the water flow) is 15-feet, then one
15-foot sediment tube is preferred compared to two overlapping 10-foot sediment tubes.

Install sediment tubes for ditch checks over bare soil, mulched areas, or erosion control blankets. Keep
sediment tubes for ditch checks in place until fully established vegetation and root systems have
completely developed and can survive on their own.

Inspection and Maintenance
" Inspect sediment tubes after installation for gaps under the sediment tubes and for gaps between the

joints of adjacent ends of sediment tubes.
" Inspect every 7-days and within 24-hours of a rainfall event of 0.5-inches or greater.
* Repair all rills, gullies, and undercutting near sediment tubes.
* Remove all sediment deposits that impair the filtration capability of sediment tubes when the

sediment reaches 1/3 the height of the exposed sediment tube.
* Remove and/or replace installed sediment tubes as required to adapt to changing construction site

conditions.
* Remove sediment tubes from the site when the functional longevity is exceeded as determined by the

Engineer, Inspector or Manufacturer's Representative. Gather sediment tubes and dispose of them in
regular means as non-hazardous, inert material.

* Prior to final stabilization, backfill all trenches, depressions and other ground disturbances caused by
the removal of sediment tubes.
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I

Sediment Tube Check Dam Sediment Tube Check Dam

Preventive Measures and Troubles hootinq Guide

• •, aFi. eld Windtioww.. S616tl:flS:""',..;••. ....

Remove accumulated sediment to recover holding capacity.
Too much sediment has Remove accumulated sediment from the upstream side of theaccumulatedi sediment tube when the sediment has reached a height of

approximately one-third the original height of the tube (measured
at the center).

Space sediment tubes farther apart or increase the sediment tube
There is insufficient ponding area. diameter.

Use larger sediment tubes. Decrease post spacing, and add moreSediment tube washes away. posts. Install posts on both the upstream and downstream sidesof the sediment tube. Decrease sediment tube spacing by adding
more sediment tube check dams.

Do not use straw bales or silt fence as sediment tube checksediment tubes alternatives. In some situation rock check dams may be used as a
sediment tube alternative.

Straw, pine needle and leaf mulch-filled sediment tubes are not
permitted. Curled excelsior wood, or natural coconut rolled erosionWrong type of materials or wrong control products (RECPs) that are rolled up to create a sediment

type of sediment tube utilized, tube are not permitted.

Do not use straw bales or silt fence for checks.

J*y 31, 2005
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Stabilized Construction Entrance

Stabilized Construction Entrance

Plan Symbol

Descrption
A stabilized construction entrance is a temporary stone-stabilized pad located at all points of vehicular
ingress and egress on a construction site to reduce the amount of mud, dirt, and rocks transported onto
public roads by motor vehicles equipment and runoff.

When and Where to Use It
Use stabilized construction entrances whenever repetitive traffic will be leaving a construction site and
moving directly onto a public road. Construction entrances provide an area where mud is removed from
vehicle tires before entering a public road.

General Desian Requirements
a. Minimum Entrance Dimensions

1. Thickness = 6-inches
2. Width of entrance area = 24-feet
3. Length = 100-fret or required length for 10 tire revolutions

b. Material consisst of stone with a Ds0 diameter ranging from 2 to 3 inches.
c. Non-woven geotextile fabric is required to underlie the stone.

Installation
Remove all vegetation and any objectionable material from the foundation area.

Divert all surface runoff and drainage from stones to a sediment trap or basin.

Install a non-woven geotextile fabric prior to placing any stone.

Install a culvert pipe across the entrance when needed to provide positive drainage.

The entrance consists of 2 to 3 inch Dm0 aggregate with a minimum thickness of 6-inches.

Minimum dimensions of the entrance are 24-feet wide by 100-feet long, and may be modified as
necessary to accommodate site constraints.

Taper the edges of the entrance out towards the road to prevent tracking of mud at the edge of the
entrance.

Inspection and Maintenance
* Inspect every 7 calendar days and within 24-hours after each rainfall event that produces ½-inches or

more of precipitation, or after heavy use.
" Check for mud and sediment buildup and pad integrity.
" Make daily inspections during periods of wet weather. Maintenance is required more frequently in

wet weather conditions. Reshape the stone pad as needed for drainage and runoff control.
* Wash or replace stones as needed.
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" Wash or replace he stone in the entrance whenever the entrance fails to reduce mud being carried off
site by vehicles. Frequent washing will extend the useful life of stone.

* Immediately remove mud and sediment tracked or washed onto public roads by brushing or
sweeping.

" Only use flushing when the water is discharged to a sediment trap or basin.
" Repair any broken pavement immediately.
" Inspect and clean sediment traps immediately following each rainfall.
* Dispose of sediment in a suitable area in such a manner that it will not erode.
" Remove as soon as they are no longer needed to provide access to the site. Bring the disturbed area to

grade, and stabilize it using appropriate permanent stabilization methods.
I

I

Construction Ert trance Construction Entrance

Preventive Measures and Troubleshootinaq Guide

Access points require constant Select proper stabilization material or consider altemate
maintenance, methods for longevity, performance and site conditions.

Stone is tracked onto roadway. Limit larger vehicles from construction exit or use larger
diameter material.

Aggregate material is being Use geotextile fabric under base material.
incorporated into the soil.

Excessive sediment is tracked onto Increase length of stabilized exit. Regularly maintain access
roadway. area to remove sediment buildup.

Sediment-laden water is leaving the Properly grade access points to prevent runoff from leaving
construction site. site. Route runoff through a sediment-trapping device.

Sediment is being tracked from Umit the number of access points and require their use.
numerous locations. Stabilize designated access points.

%
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Storm Drain Inlet Protection

Storm Drain Inlet Protection

Description
Storm drain inlet protection is achieved by placing a temporary filtering device around any inlet to trap
sediment. This mechanism prevents sediment from entering inlet structures. Additionally, it serves to
prevent the silting-in of inlets, storm drainage systems, or receiving channels.

There are six (6) types of inlet structure filters, including:
* Type A-Low Flow
0 Type B-Medium Flow, Low Velocity
• Type C-Medium Flow, Medium Velocity
0 Type D-High Flow, High Velocity
* Type E-Surface Course Curb Inlet
• Type F-Inlet Tubes

When and Where to Use It
Inlet protection may be installed prior to the construction of roads however, once the sub base is placed, a
different type of inlet protection may be required. Inlet protection is required on all inlets that have
outfalls that bypass sediment trapping structures and directly discharge off site. Use inlet protection as a
last resort for sediment control when no other means are practical and do not use as the only means of
protection.

General Design Requirements
Type A-Low Flow Inlet Filters include filter fabric inlet protection and 18-inch diameter sediment tubes,
• Applicable for inlets with peak flow rates less than 1 cfs where the inlet drain area has grades less

than 5%. The immediate drainage area (5-foot radius around the inlet) has grades less than 1%. Areas
receiving concentrated flows are not acceptable.

Type B-Medium Flow, Low Velocity Inlet Filters include hardware fabric and stone inlet protection.
* Applicable for inlets with peak flow rates less than 3 cfs where the inlet drain area has grades less

than 5%. Flow velocities to the inlet may not exceed 3 feet per second. Applicable where an
overflow capacity is not required to prevent excessive ponding around the structure.

Type C-Medium Flow, Medium Velocity Inlet Filters include block and gravel inlet protection.
. Applicable for inlets with peak flow rates less than 3 cfs where the inlet drain has grades less than

5%. Flow velocities to the inlet may not exceed 5 feet per second. Applicable where an overflow
capacity is required to prevent excessive ponding around the structure. Not applicable in areas
exposed to trafi, such as median drains

Type 0-Rigid Inlet Filters include prefabricated inlet filters composed of a geotextile fabric connected to a
rigid structure

" Applicable for drainage areas up to 2 acres with peak flow rates greater than 3 cfs where the inlet
drain area has grades zreater than 5%. Flow velocities to the inlet may exceed 3 feet nr second.

* These filters are used for median applications (Type DI) and for sump applications (Type D2).
Applicable where an overflow capacity i required to prevent excessive ponding around the structure.
Capable of protecting inlet structures not associated with curb inlets. The inlets may include, but are
not limited to yard inlets, DI 24-inches by 24-inches, DI 24-inches by 36-inches and manholes.

(
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Storm Drain Inlet Protection

,.i-Type E-Surface Course Curb Inlet Filters include prefabricated inlet filters composed of a synthetic
material that has aggregate compartments for stone, sand, or other weighted mechanisms to hold the
unit in place.

* Applicable for roadway catch basins after the road surface course is placed

Type F-Inlet Tubes are classified in two categories: weighted inlet tubes and non-weighted inlet tubes.

" Weighted inlet tubes are applicable for inlets with drainage areas less than I acre. Weighted inlet
tubes are used for placement on gravel, concrete, asphalt or other hard surfaces around drainage inlets
where stakes cannot be driven. Weighted inlet tubes are applicable where construction traffic may
occur around the inlet. All weighted Type F Inlet Structure Filters are applicable as Type E Inlet
Structure Filters.

" Non-weighted inlet tubes are inlet tubes applicable for Catch Basins with drainage areas less than 1
acre where stakes or posts are driven to hold the tube in place. For non-weighted inlet tube
applications, an inlet tube is placed on subgrade and is applicable until the road base course is placed.

" Both weighted and non-weighted inlet tubes are applicable as weep hole inlet filters, although non-
weighted inlet tubes can only be used in situations where stakes is driven into the ground or subgrade
to secure the tube.

General Inspection and Maintenance
• Inspect every 7 calendar days and within 24-hours after each storm that produces ½-inches or more of

rain. Handle any damage or needed repairs immediately.
" Inspect after installation for gaps that may permit sediment to enter the storm drainage system.
• Remove accumulated sediment and debris from the surface and vicinity of Inlet Filters after each rain

event or as directed by the Engineer, Inspector or Manufacturer's Representative.
* Remove sediment when it reaches approximately 1/3 the height of the Inlet Filter. If a sump is used,

remove sediment when it fills approximately 1/3 the depth of the hole. Maintain the pool area, always
providing adequate sediment storage volume for the next storm event.

* Remove, move, and/or replace as required to adapt to changing construction site conditions.
" Remove Inlet Filters from the site when the functional longevity is exceeded as determined by the

Engineer, Inspector or Manufacturer's Representative.
" Dispose of Inlet Filters no longer in use at an appropriate recycling or solid waste facility.
* Prior to final stabilization, backfill and repair all trenches, depressions, and other ground disturbances

caused by the removal of Inlet Filters.
* Remove all construction material and sediment and dispose of them properly. Grade the disturbed

areas to the elevation of the inlet structure crest. Stabilize all bare areas immediately.

South Camrina DHEC
July 31, 2005 Storm Water Management BMP Handbook 67



Storm Drain Inlet Protection
Type A - Filter Fabric Inlet Protection

Type A - Filter Fabric Inlet Protection
Plan Symbol

Design filter fabric inlet protection to have an 80 percent design removal efficiency goal of the total
suspended solids (TSS) in the inflow. The Design Aids located in the Silt Fence section of this Handbook
may be used to properly design filter fabric inlet protection.

Materials
Use filter fabric that conforms to SCDOT standard specifications for highway construction (atest
edition). Refer to the silt fence geotextile fabrics SCDOT Approval Sheet #34.

Use 48-inch long wood posts that meet the following requirements.
* 2-inch by 2-inch size.
" Heavy-duty wire staples at least 1½2-inch long, spaced a maximum of 6-inches apart to attach the filter

fabric to wooden stakes.

Use 48-inch long steel posts that meet the following minimum physical requirements:
" Be composed of high strength steel with minimum yield strength of 50,000 psi.
" Have a standard "T' section with a nominal face width of 1.38-inches and nominal 'T' length of

1.48-inches.
" Weigh 1.25 pounds per foot (± 8%).
" Be painted with a water based baked enamel paint.

Installation
Excavate a trench 6-inches wide and 6-inches deep around the outside perimeter of the inlet.

Extend the filter fabric a minimum of 12-inches into the trench. Backfill the trench with soil or crushed
stone and compact over the filter fabric unless the fabric is pneumatically installed.

Install the filter fabric to a minimum height of 18-inches and maximum height of 24-inches above grade.
Space the posts around the perimeter of the inlet a maximum of 3-feet apart and drive them into the
ground a minimum of 24-inches.

Cut the filter fabric from a continuous roll to the length of the protected area to avoid the use of joints.
When joints are necessary, wrap filter fabric together only at a support post with both ends securely
fastened to the post, with a minimum 6-inch overlap.

Attach fabric to wood posts using heavy-duty wire staples at least 1%-inch long, spaced a maximum of 6-
inches apart.

Attach fabric to steel posts with heavy-duty plastic ties. Attach at least four (4) evenly spaced ties in a
manner to prevent sagging or tearing of the fabric. In all cases, affix ties in no less than four (4) places.

. ... . .., . ... .. ..... .. ..... .= .. .. .
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Storm Drain Inlet Protection
Type A - Filter Fabric Inlet Protection

Inspection and Maintenance
" Inspect every 7 calendar days and within 24-hours after each rainfall event that produces ½-inches or

more of precipitation. Replace the fabric if it becomes clogged.
" Remove the sediment when it reaches 1/3 the height of the fabric. Take care not to damage or

undercut fabric when removing sedimenL
" If a sump is used, remove sediment when it fills 1/3 the depth of the hole.
" Maintain the pool area, always providing adequate sediment storage volume for the next storm.
" Remove storm drain inlet protection only after the disturbed areas are permanently stabilized.
" Remove all construction material and sediment, and dispose of them properly.
• Grade the disturbed area to the elevation of the drop inlet structure crest. Use appropriate permanent

stabilization methods to stabilize bare areas around the inlet.

I

-liner i-atrnc inlet -rotection

Preventive Measures and Troubleshootinq Guide
. . .. . . ; . . . f II 

i i

Ensure that soil stabilization and sediment control devices areinstalled upstream of inlets. Ensure that the barrers around theExcessive sediment entering inlet, inlet are installed correctly. Filter fence needs to be keyed in so
that water goes through filter fabric and not under it. Use a different

type of inlet protection if concentrated flows are observed.

Filter fabric clogged by sediment or Replace filter fabric.
other debris.

Sediment reaches 1/3 the height of Remove sediment.
fabric, Removesediment.

Ponded water causes a traffic Use alternate BMPs upstream. Remove inlet protection ifconcern. necessary.
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Storm Drain Inlet Protection
Type A - Sediment Tube Inlet Protection

Type A - Sediment Tube Inlet Protection
Plan Symbol

Materials
Sediment tubes for Type A Inlet Structure Filters exhibit the following properties:
" Produced by a Manufacturer experienced in sediment tube manufacturing.
" Composed of compacted geotextiles, curled excelsior wood, natural coconut fibers, hardwood mulch

or a mix of these materials enclosed by a flexible netting material.
* Straw, straw fiber, straw bales, pine needles, and leaf mulch are not allowed under this specification.
* Utilizes outer netting that consists of seamless, high-density polyethylene photodegradable materials

treated with ultraviolet stabilizers or a seamless, high-density polyethylene non-degradable materials.
" Diameter ranging from 18-inches to 24-inches.
" Curled excelsior wood, or natural coconut-rolled erosion control products (REC.Ps) that are rolled up

to create a sediment tube are not allowed under this specification.
* Select applicable Sediment Tubes from the SCDOT approved products list.

Use 48-inch long wood posts that meet the following requirements.
* 2-inch by 2-inch size.
• Heavy-duty wire staples at least 1½-inch long, spaced a maximum of 6-inches apart to attach the filter

fabric to wooden stakes.

Use 48-inch long steel posts that meet the following minimum physical requirements:
* Be composed of high strength steel with minimum yield strength of 50,000 psi.
* Have a standard 'T' section with a nominal face width of 1.38-inches and nominal 'T' length of

1.48-inches.
" Weigh 1.25 pounds per foot (± 8%).
" Be painted with a water based baked enamel paint.

Installation;
Remove all rocks, clods, vegetation or other obstructions so installed sediment tubes have direct contact
with the underlying soil or surface.

Install sediment tubes by laying them flat on the ground. Construct a small trench to a depth that is 20%
of the sediment tube diameter. Lay the sediment-tube in the trench and compact the upstream sediment
tube soil interface. Do not completely bury sediment tubes during installation. Lap the ends of adjacent
sediment tubes a minimum of 6-inches to prevent flow and sediment from passing through the field joint.
Never stack sediment tubes on top of one another.

Install sediment tubes using wooden stakes (2-inch x 2-inch) or steel posts (standard "U" or 'T' sections
with a minimum weight of 1.25 pounds per foot) a minimum of 48-inches in length placed on 2-foot
centers. Intertwine the stakes with the outer mesh on the downstream side, and drive the stakes in the
ground to a minimum depth of 24-incest leaving less than 12-inches of stake above the exposed sediment
tube.
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Storm Drain Inlet Protection
Type A - Sediment Tube Inlet Protection

Inspetion and Maintenance:
" Inspect every 7 caJendar days and within 24-hours after each rainfall event that produces ½-inches or

more of precipitation.
" Inspect sediment tubes after installation for gaps under the tubes and for gaps between joints of

adjacent ends of sediment tubes. Repair rills, gullies, and all undercutting near sediment tubes.
" Remove and/or replace installed sediment tubes as required to adapt to changing construction site

conditions.
" Remove all sediment tubes from the site when the functional longevity is exceeded as determined by

the Engineer, Inspector or Manufacturer's Representative.
" Dispose of sediment tubes in regular means as non-hazardous, inert material.

Sediment Tube Inlet Protection

Preventive Measures and Troubleshooting Guide

•meld Copndlition , ,i :Com••m o ns
Remove accumulated sediment to recover holding capacity.

Remove accumulated sediment from the upstream side of the
oo much sediment has accumulated. sediment tube when the sediment has reached a height of

approximately one-third the original height of the tube (measured
at the center.

Use larger sediment tubes. Decrease post spacing, and add moreSediment tube washes away. posts. Install posts on both the upstream and downstream sides
of the sediment tube.

Other application used instead of Do not use straw bales as sediment tube alternatives.
sediment tubes

Straw, pine needle and leaf mulch-filled sediment tubes are notrong type of materials or wrong type rmitted. Curled excelsior wood, or natural coconut rolled erosion
of sediment tube utilized, control products (RECPs) that are rolled up to create a sediment

tube are not permitted. Do not use straw bales.

J4r 31, 2005
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Storm Drain Inlet Protection
Type B - Hardware Fabric and Stone Inlet Protection

Type B - Hardware Fabric and Stone Inlet Protection

Plan Symbol

Design hardware fabric and stone inlet protection to have an 80 percent design removal efficiency goal of
the total suspended solids (TSS) in the inflow. The Design Aids located in the Rock Check Dam section
of this Handbook may be used to properly design hardware fabric inlet protection.

Materials
Use hardware fabric or comparable wire mesh with maximum openings of 0.5-inches x 0.5-inches as the
supporting material.

Use48-inch steel posts that meet the following minimum physical requirements:
" Be composed of high strength steel with minimum yield strength of 50,000 psi.
" Have a standard "T' section with a nominal face width of 1.38-inches and nominal "T" length of

1.48-inches.
" Weigh 1.25 pounds per foot (± 8%).
" Be painted with a water based baked enamel paint.

Use heavy-duty wire ties to attach the wire mesh material to the steel posts.

Place Aggregate No. 5 washed stone against the hardware fabric on all sides.

Installation
Excavate a trench 6-inches deep around the outside perimeter of the inlet.

Use hardware fabric or comparable wire mesh with maximum openings of 0.5-inches by 0.5-inches as the
supporting material. Extended the fabric a minimum of 6-inches into the ground. Backfill the trench with
soil or crushed stone and compact over the fabric.

Use steel posts with a minimum post length of 48-inches consisting of standard 'T' sections with a
weight of 1.25 pounds per foot (:8%). Install the wire mesh fabric above grade a minimum of 18-inches
without exceeding 24-inches.

Space the steel posts a maximum of 3-feet apart around the perimeter of the inlet and drive them into the
ground a minimum of 24-inches.

Use heavy-duty wire ties spaced a maximum of 6-inches apart to attach the wire mesh material to the steel
posts.

Place Aggregate No. 5 washed stone to a minimum height of 12-inches, and a maximum height of 24-
inches against the hardware fabric on all sides.
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Storm Drain Inlet Protection
Type B - Hardware Fabric and Stone Inlet Protection

Inspection and Maintenance
* If the stone becomes clogged with sediment, pull the stones away from the inlet and clean or replace

them.
" Since cleaning of gravel at a construction site may be difficult, an alternative approach would be to

use the clogged stone as fill and put fresh stone around the inlet.

Hardware Fabric and Stone Inlet Protection

Preventive Measures and Troubleshooting Guide

Excessive sediment is Ensure that soil stabilization and sediment control devices are installed

entering the inlet, upstream of inlets. Ensure that the barriers around the inlet are installedcorrectly.

Sediment reaches 1/3 the Remove sediment.height of the structure.

beomes cloged matrith Pull stones away from inlet and clean them, or replace them with newbecomes clogged withstn.
sediment. tns

Ponded water causes a Use alternate BMPs upstream. Remove drain inlet protection if necessary.traffic concern.

Juty 31, 200S
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Storm Drain Inlet Protection
Type C - Block and Gravel Inlet Protection

Type C - Block and Gravel Inlet Protection

Plan Symbol

Block and gravel filters are used where heavy flows and higher velocities are expected and where an
overflow capacity is necessary to prevent excessive ponding around the structure.

Materials
Use masonry blocks ranging from 8 to 12 inches wide.

Use hardware fabric or comparable wire mesh with maximum openings of ½-inches x ½-inches as the
supporting material.

Use 1-inch D5o washed stone gravel.

Installation
Place the bottom row of the concrete blocks lengthwise on their side so that the open end faces outward,
not upward.

The height of the barrier is varied, depending upon design needs by stacking a combination of blocks that
are 8- and 12-inches wide.

Place wire mesh over the outside vertical face of the concrete blocks to prevent stones from being washed
through the holes in the blocks. Use hardware cloth or comparable wire mesh with ½/-inch x ½-inch
openings.

Install 1-inch Dm0 washed stone to a height equal to the elevation of the top of the blocks.

Inspection and Maintenance
" Inspect every 7 calendar days and within 24-hours after each storm that produces ½-inches or more of

rain. Any needed repairs should be handled immediately.
" Remove sediment when it reaches 1/3 the height of the blocks. If a sump is used, remove sediment

when it fills 1/3 the depth of the hole.
" If the stone filter becomes clogged with sediment, the stones must be pulled away from the inlet and

cleaned or replaced. Since cleaning of gravel at a construction site may be difficult, an alternative
approach would be to use the clogged stone as fill and put fresh stone around the inlet.

" Remove inlet protection structures after the disturbed areas are permanently stabilized. Remove all
construction material and sediment, and dispose of them properly.

* Grade the disturbed area to the elevation of the drop inlet structure crest.
" Stabilize all bare areas immediately.
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Storm Drain Inlet Protection
Type C - Block and Gravel Inlet Protection

Block and Gravel Inlet Protection Block and Gravel Inlet Protection

Preentive Measures and Troubleshootifng Guide

Field Conditio -- V ' - • 'i •s Cor_ on,,,,, ons,• ••- - -o

Excessive sediment is entering Ensure that soil stabilization and sediment control devices are installed
the inlet, upstream of inlets. Ensure that the block and gravel inlet protection is

installed correctly.

ediment reaches 1/3 the heigh Remove sediment.
of the blocks.

Stone filter material becomes Purl stones away from inlet and clean them, or replace them with new
clogged with sediment. stones.

Ponded water causes a traffic Use altemate BMPs upstream. Remove inlet protection if necessary.
concern.
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Type D - Rigid Inlet Filters

Plan Symbol

There are two uses for rigid inlet filters: median applications (Type DI) and sump applications (Type
D2). Type D1 filters have more overflow capacity and less filtration area than Type D2 to prevent
ponding in medians. These filters are capable of protecting inlet structures not associated with curb inlets

Materials
Rigid inlet filters exhibit the following properties:
" Composed of a geotextile fabric connected to a rigid structure. The geotextile fabric is non-

biodegradable and resistant to degradation by ultraviolet exposure and resistant to contaminants
commonly encountered in storm water.

* Use a rigid structure composed of high molecular weight, high-density polyethylene copolymer with
a UV inhibitor. Do not use structures that are not reusable and recyclable.

* Use a filter fabric constructed of 100% continuous polyester non-woven engineering fabric. The filter
fabric is fabricated to provide a direct fit adjacent to the associated rigid structure.

" Rigid inlet filters have a two-stage design. The first stage conveys normal flows at a minimum clean
water flow rate of 100 gallons per minute per square foot. The second stage conveys high flow rates,
with a minimum apparent opening of 0.5-inch per square inch (No. 12 standard sieve opening).

* Type DI inlet filters have a first stage minimum height of 9-inches and a maximum height of 12-
inches in order to allow greater overflow capacity and prevent ponding in the median.

* Rigid inlet filters completely surround the inlet.
• Rigid inlet filters have lifting devices or structures to assist in the installation and to allow inspection

of the storm water system.
" The filter fabric is capable of reducing effluent sediment concentrations by no less than 80% under

typical sediment migration conditions.
* Select applicable Type D inlet filters from the SCDOT approved products list.

Installation
Install rigid inlet filters in accordance with the Manufacturer's written installation instructions. Properly
install rigid inlet protection so the inlet is completely enclosed.

Inspection and Maintenance
* Inspect every 7 calendar days and within 24-hours after each storm that produces ½-inches or more of

rain. Any needed repairs should be handled immediately.
* Inspect after installation to insure that no gaps exist that may permit sediment to enter the storm drain

system.
" Remove and/or replace rigid inlet filters to adapt to changing construction site conditions.
* Clean the rigid inlet protection filter material when it becomes covered or clogged with deposited

sediment.
* Replace the rigid inlet protection filter material as directed by the Engineer.
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Rigid Inlet Filters

Preventive Measures and Troubleshooting Guide

2~.Peld, Cod1~ Q W 4 foMMOno.tln
ientering Ensure that soil stabilization and sediment control devices are installed

Excessive sediment is upstream of inlets. Ensure that the rigid inlet filters are installed
the inletcorrectly.

Sediment reaches 1/3 the height Remove sediment.of the structure.

Rigid inlet filter material becomes Pull rigid inlet filters from inlet and clean them, or replace rigid inlet
clogged with sediment. filters with new filter material.

Ponded water causes a traffic Use alternate BMPs upstream. Remove rigid inlet filter if necessary.
concern.

0
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Storfc Drain Inlet Protection
Type E - Surface Course Curb Inlet Filters

Type E -Surface Course Curb Inlet Filters

Plan Symbol

Materials
Use surface course inlet filters that have a minimum height or diameter of 9-inches and have a minimum
length that is 2-feet longer than the length of the curb opening. Surface course inlet filters are not
designed to completely block the inlet opening.

Use surface course inlet filters constructed with a synthetic material that will allow storm water to freely
flow through while trapping sediment and debris. Use a material that is non-biodegradable and resistant to
degradation by ultraviolet exposure and resistant to contaminants commonly encountered in storm water.
Straw, straw fiber, straw bales, pine needles, and leaf mulch are not permissible filter materials,

Surface course inlet filters have aggregate compartments for stone, sand or other weighted materials or
mechanisms to hold the unit in place.

Use filter fabric that is capable of reducing effluent sediment concentrations by no less than 80% under
typical sediment migration conditions.

Select Type E inlet filters from the SCDOT approved products list.

Installation
Surface course inlet filters are applicable for road Catch Basin after the road surface course is placed.
Place surface course inlet filters where sediment may spill over sidewalks and curbs.

Install surface course inlet filters in front of curb inlet openings. The filter has a minimum height or
diameter of 9-inches and has a minimum length that is 2-feet longer than the length of the curb opening to
allow sufficient length to cover the inlet with at least 1-foot of clearance beyond the inlet on both ends.

Do not completely block the inlet opening with surface course inlet filters. Install surface course inlet
filters in a manner to allow overflows to enter the catch basin.

Fill the aggregate compartment to a level (at least ½ full) that will keep the surface course inlet filter in
place and create a seal between the surface course inlet filter and the road surface.

inspection and Maintenance
" Inspect every 7 calendar days and within 24-hours after each storm that produces ½-inches or more of

rain. Any needed repairs should be handled immediately.
" Ponding is likely if sediment is not removed regularly.
* Inspect surface course curb inlet filters on a regular basis and immediately after major rain events.
* Clean the surface course curb inlet filter if a visual inspection shows silt and debris build up around

the filter.

(
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Surface Course Inlet Filter

I

Surface Course Inlet Filter

Preventive Measures and Troubleshooting Guide

~Fed, Cbndhlon-X~ ~ ~ Cdom ri Sbltlos

Ensure that soil stabilization and sediment control devices are installedExesi e seimntlsent ern upstream of Inlets. Ensure that the surface course inlet fifters are

installed correctly.

Sediment reaches 1/3 the height Remove sediment.
of the structure.

urface course inlet fitter materia Pull surface course filters from Inlet and clean them, or replace surface
becomes clogged with sediment. course inlet filters with new filter material.

Ponded water causes a traffic Use alternate BMPs upstream. Remove surface course inlet filter if
concern. necessary.

0
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Type F - Inlet Tubes
Plan Symbol

0
Inlet tubes are temporary filtering devices placed around inlet structures to trap sediment and keep silt,
sediment and construction debris from entering pipe systems through open inlet structures. Additionally,
inlet tubes prevent the silting-in of inlets, storm drainage systems and receiving channels.

Materials
Use inlet tubes that exhibit the following properties:
* Produced by a Manufacturer experienced in sediment tube manufacturing.
* Composed of compacted geotextiles, curled excelsior wood, natural coconut fibers or hardwood

mulch or a mix of these materials enclosed by a flexible netting material.
" Do not use straw, straw fiber, straw bales, pine needles or leaf mulch under this specification.
" Utilize an outer netting that consists of seamless, high-density polyethylene photodegradable

materials treated with ultraviolet stabilizers or a seamless, high-density polyethylene non-degradable
materials.

" Curled wood excelsior fiber, or natural coconut fiber rolled erosion control products (RECP) rolled up
to create an inlet tube devices are not allowed under this specification.

Weighted Inlet Tubes
Weighted inlet tubes are sediment tubes capable of staying in place without external stabilization
measures and may have a weighted inner core or other weighted mechanism to keep them in place.

Materials
Weighted inlet tubes meet the minimum performance requirements shown in the table below.

Diameter Field Measured 6.0 inch to 12.0 inch

6 dinc = 6 lbs/ft minimum
Mass per Unit Length Field Measured12 =2l mniu12 inch = 12 lbs/t -minimum

Fiber Length Field Measured 80% of the fiber materials at least 4-inches in'length

Length per Tube Field Measured 6 foot minimum
Netting Unit Weight I Certified - 0.35 oz/ft minimunm.

Select Type F weighted inlet tubes from the SCDOT approved products list.

Installation
Install weighted inlet tubes lying flat on the ground, with no gaps between the underlying surface and the
inlet tube. Never stack weighted inlet tubes on top of one another.
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Do not completely block inlets with weighted inlet tubes.

Install weighted inlet tubes in such a manner that all overflow or overtopping water has the ability to enter
the inlet unobstructed.

To avoid possible flooding, two or three concrete cinder blocks may be placed between the weighted inlet
tubes and the inlet.

Non-Weigahted Inlet Tubes
Non-weighted inlet tubes are defined as sediment tubes that require staking or other stabilization methods
to keep them safely in place.

Materials
Non-weighted inlet tubes meet the minimum performance requirements shown in the table below.

.- PROPER.Y, •$ .TEST METHOD. - , VA,.. .

Diameter Field Measured 6.0 inch to 12.0 inch

Mass per. Unit Length Field Measured 6 inch = 1.0 lbs/ft minimum
12 inch = 2.0 lbs/ft minimum

Fiber Length Field Measured 80% of the fiber materials at least 4-inches in length
Length per Tube Field Measured 6 foot minimum

Netting Unit Weight Certified 0.35 oz/ft minimum

Select Type F non-weighted inlet tubes from the SCDOT approved products list.

Installation
Install non-weighted inlet tubes immediately after grading and construction of catch basin boxes.
Maintain non-weighted inlet tubes during subgrade and base preparation until the base course is placed.

For weep hole inlet protection applications, both weighted and non-weighted inlet tubes are applicable.
Install non-weighted inlet tubes in situations when stakes can be driven into the ground or subgrade to
secure the tube.

Review all project specifications for special installation requirements.

Install non-weighted inlet tubes using 2-inch x 2-inch wooden stakes or steel posts consisting of standard
'T' sections weighing 1.25 pounds per foot (±8%), 3-feet in length placed on 2-foot centers. Intertwine
the stakes with the outer mesh on the downstream side of the inlet tube.

Drive stakes in the ground to a minimum depth of I -foot leaving less than I-foot of stake exposed above
the non-weighted inlet tube.

An acceptable alternative installation is driving stakes on 2-foot centers on each side of non-weighted
inlet tubes and connecting them with natural fiber twine or steel wire to inhibit the non-weighted sediment
tube from moving vertically.
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Another acceptable alternative installation for non-weighted inlet tubes is installing stakes on 2-foot
centers in a crossing manner maintaining direct soil contact at all times.

Install non-weighted inlet tubes so the top of the tube is below the top of the installed curb line to ensure
that all overflow or overtopping water has the ability to enter the inlet unobstructed.

Inspection and Maintenance
" Inspect every 7 calendar days and within 24-hours after each storm that produces %-inches or more of

rain. Any needed repairs should be handled immediately.
" Inlet tubes may be temporarily moved during construction as needed.
" Replace inlet tubes damaged during installation as directed by the Inspector or Manufacturer's

Representative at the contractor's expense.

I
I Me=

Weighted Inlet Tube Non-weighted Inlet Tube

Preventive Measures and Troubleshooting Guide

Excessive sediment is Ensure that soil stabilization and sediment control devices are installed
entering the inlet, upstream of inlets. Ensure that inlet tubes are installed correctly.

Sediment reaches 1/3 the Remove sediment.
height of the inlet tube. Removesediment.
Filter material becomes Pull Inlet from tube and clean them, or replace clogged inlet tubes with inlet
clogged with sediment tubes
Ponded water causes a Use alternate BMPs upstream. Remove inlet tubes if necessary.

traffic concern.

I
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Rock Sediment Dikes

Plan Symbol

Description
Rock sediment dikes are semi-circular sediment control structures constructed across drainage ditches,
swales, low areas or other areas that receive concentrated flow. A rock sediment dike consists of a half-
circular shaped rock embankment with a sump area constructed for sediment storage. Design rock
sediment dikes to have an 80 percent design removal efficiency goal of the total suspended solids (TSS).

When and Where to Use It
Rock sediment dikes are most effective in areas where sediment control is needed with minimal
disturbance. Use as a sediment control structures for the outfalls of diversion swales, diversion dikes, in
low areas or other areas where concentrated sediment laden flow is expected. Use rock sediment dikes for
drainage less than 2.0 acres. Do not place rock sediment dikes in Waters of the State (unless approved by
SCDHEC, State, or Federal authorities).

Rock Sediment Dike Design Criteria

Design Aids
The Design Aids located in the rock check darn section of this handbook may be used to properly size
rock sediment dikes. Sedimot II, SEDCAD4, Pond Pack and other computer models that utilize eroded
particle size distributions and calculates a corresponding trapping efficiency may also be utilized.

General Design Requirements
a. Maximum Drainage Area - 2 acres
b. Maximum Design Life- 18 months
c. Maximum Rock Dike Height - 2-feet
d. Discharge and treatment capacity for the 10-year 24-hour storm event.
e. 80 percent design removal efficiency goal for TSS
f. Determine required sediment storage volume and ensure sediment dike sump provides the volume.
g. Size rock sediment dike to handle the receiving peak flow rates. Flows that overtop the structure have

an assumed Trapping Efficiency of 0 percent.

Installation
Install a non-woven geotextile fabric over the soil surface where the rock sediment dike is to be placed.

Construct the body of the rock sediment dike with minimum 9-inch D5o Riprap. Construct the upstream
face with a 1-foot thick layer of ¾A-inch to 1-inch D50 washed stone placed at a slope of 2H:IV.

Construct rock sediment dikes with a minimum top flow length of 3-feet (two-foot flow length through
the riprap and one-foot flow length through the washed stone).

Place the rock by hand or mechanical placement (no dumping of rock to form the sediment dike) to
achieve the proper dimensions.
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Install a sediment sump with a minimum depth of 2-feet on the upstream side of the structure to provide
sediment storage. Install the upstream side of the sediment sump with a slope of 5H:IV to inhibit erosion
of the sediment storage area.

Mark the sediment cleanout level of the sediment dike with a stake in the field.

Seed and mulch all disturbed areas.

Inspection and Maintenance
" The key to a functional rock sediment dike is continual monitoring, regular maintenance and rgular

sediment removal.
" Inspect every 7 calendar days and within 24-hours after each rainfall event that produces ½-inches or

more of precipitation.
" Remove sediment when it reaches 50 percent of the sediment storage volume or the top of the

cleanout stake. Removed sediment from the sump should be removed from, or stabilized on site.
" Remove rock sediment dikes within 30 days after final site stabilization is achieved or after they are

no longer needed. Permanently stabilize disturbed areas resulting from the removal.

I

Rock Sediment Dike Rock Sediment Dike

Preventive Measures and Troubleshooting Guide

Sediment reaches 50 percent of the
sediment storage volume or the top of Remove accumulated sediment to recover holding capacity.

the cleanout stake.

Rock sediment dikes wash away. Replace rock sediment dikes using larger stone.

Remove rock sediment dikes from site within 30 days after
Final site stabilization is achieved, stabilization, and permanently stabilize the areas that were

disturbed by the dikes.

(.

South Carolina DHEC
Storm Water Management BMP HandbookJuly 31, 2005 84



Engineering Aids and Design Guidelines or Sediment Controls

Engineering Aids and Design Guidelines for Sediment Controls
This section presents design aids developed for use in designing four types of sediment control BMPs in
South Carolina;

1. Sediment basins
2. Sediment traps
3. Silt fence
4. Rock check dams.

Each of these design aids is briefly described in this section. Specific BMP examples are located in thespecific BMP sections of this Handbook to demonstrate their use in realistic problems. First a common
feature of each design aid, settling velocity, is discussed.

Characteristic Settling Velocity and Eroded Particle Size

A common feature of each of the design aids is that a characteristic settling velocity for the eroded soil is
obtained. For South Carolina conditions, this velocity corresponds to an eroded size such that 15 percentof the sediment has particles smaller than the size specified. The procedure for empirically estimatingeroded size distributions is described by Hayes et. a] (1996).

The characteristic settling velocity corresponds to an eroded particle diameter that is referred to as D15.This diameter represents the point on the eroded particle size distribution curve where 15 percent of theparticles (by weight) are equal to or smaller than this size. Estimated eroded size distributions for South
Carolina soils using an adaptation of the method described by Foster et al. (1985) were developed. Theprocedure uses the primary particle size information reported by the USDA Soil Conservation Service
(SCS) as part of county soil surveys. This procedure may be used with USDA Soil Survey Data or sitespecific soil boring data. Other procedures are given by Haan et. a]. (1994) for physically basedestimating procedures.

If the eroded particle size D35 is less than 0.01 mm, then the settling velocity based upon a simplified formof Stokes Law is:

V = 2.81d 2

Where:
V, settling velocity (ft/sec)
d = soil eroded particle size diameter (mm).

If the eroded particle size D15 is greater than or equal to 0.01 mm. then settling velocity is found using:

log 0oVs = -0.34246 (Iogj0d)2 + 0.98912 (oglod) - 0.33801
Where:
V, = settling velocity (ft/sec)
d = soil eroded particle size diameter (mm)

(Wilson et al., 1982)
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The characteristic settling velocity is obtained using Figure SV-1. The eroded particle sizes (D13) for soils
found in South Carolina are provided in Appendix E.

It is important to remember that the eroded size distribution is the most critical parameter in sizing
sediment controls. The eroded size distributions vary greatly from primary particle size distributions that
are often determined as a result of soil strength investigations for construction purposes. Primary particle
sizes yield erroneous results and should not be used. The user should note that D15 is often smaller for
coarse textured (more sandy soils) because of the reduced clay content and the lack of aggregation.

Soil Classification by Texture

4 Sandy Loam Silt Loam Clay Loam

dhills] Sand Sandy Loam Silt Loam

•-Tif T:bge• Sandy Loam Silt Loam Clay Loam

Sediment Basin Design Aids

The Sediment Basin Design Aids are designed for soils classed as either coarse (sandy loam), medium
(silt loam), or fine (clay loam). The design ratio should be less than or equal to the curve value at any
given trapping efficiency. The sediment basin Design Aids have been developed for the following two
separate conditions:

" Basins not located in low lying areas and/or not having a high water table, and
• Basin located in low lying areas and/or having a high water table.

Desiqn Aid Ratio

Basin Ratio --
A VU,

Where:
C1" = Peak outflow rate from the basin for the 10-year 24-hour storm event (cfs)
A = Surface area of the pond at riser crest (acres)
V1 s = Characteristic settling velocity (fps) of the characteristic D15 eroded particle (mm).

Constraints for use of Sediment Basin Design Aids:

" Watershed area less than or equal to 30 acres
" Overland slope less than or equal to 20 percent
* Outlet diameter less than or equal to 6-feet
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Basin Ratios above the design curves are not recommended for any application of the design aids. If the
basin ratio qpJAVs intersects the curve at a point having a trapping efficiency less than the desired value,
the design is inadequate and must be revised.

" A basin not located in a low lying area and not having a high water table, has a basin ratio equal to
2.20 E5 at 80 percent trapping efficiency as shown in Figure SB-I.

" A basin thatis located in a low lying area or in an area that has a high water table, has a basin ratio
equal to 4.70 E3 at 80 percent trapping efficiency as shown in Figure SB-2.

Rock Check Dam Design Aids

Design aids for rock check dams were developed similarly to those for ponds. Again, the D15 eroded
particle size is used for the calculation of the characteristic settling velocity.

The Rock Check Dam Design Aids have been designed for the following soil classifications:

" Coarse (sandy loam)
" Medium (silt loam)
• Fine (clay loam).

The design ratio should be less than or equal to the curve value at any given trapping efficiency. The ratio
for rock check dams is defined by:

Desiqn Aid Ratio

Sq
Rock Check Ratio =aV5

Where:
S
q
VIs

= Channel slope (%)
= Unit width flow through the check for the 10-year 24-hour storm event (cfs/ft)
= Characteristic settling velocity (fps), of the characteristic Dis eroded particle (mm).

Coefficients a and Exponent b is interpolated from the following table.
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Stone Flow Coefficient a and Exponent b

0.08 0.6644 4.50 2.85 2.20
0.09 0.6648 4.28 2.70 2.10
0.10 0.6651 4.13 2.60 2.05
0.20 0.6662 3.20 2.05 1.57
0.30 0.6664 2.80 1.75 1.30
0.40 0.6665 2.50 1.55 1.16
0.50 0.6666 2.30 1.40 1.08

Dso = rock check dam average stone diameter in meters.
d7 = average flow length through the rock ditch check in meters.
Source: Haan et. a]. (1994) pg. 15 1.

Constraints for the use of Rock Check Dam Design Aids:

S

0

S

0

Watershed area is less than or equal to 5 acres
Overland flow length is less than or equal to 500-feet
Overland slope is less than or equal to 15 percent
Maximum depth of the ditch is less than or equal to 6-feet

Rock Check Ratios above the design curves are not recommended for any application of the design aids.
If the Rock Check Ratio intersects the curve at a point having a trapping efficiency less than the desired
value, the design is inadequate and must be revised.

A rock check dam located on coarse soils has a ditch check ratio equal to 1.10 E3 at 80 percent trapping
efficiency as shown in Figure DC-C.

A d rock check dam located on medium soils has a ditch check ratio equal to 5.80 E3 at 80 percent
trapping efficiency as shown in Figure DC-M.

A d rock check dam located on fine soils has a ditch check ratio equal to 1.20 E4 at 80 percent trapping
efficiency as shown in Figure DC-F.
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Silt Fence Design Aids

This design aid for applies to silt fences placed in areas down slope from disturbed areas where it serves
to retard flow and cause settling. Two conditions must be met for satisfactory design.

" Trapping efficiency must meet the desired level of control.
" Overtopping of the fence must not occur.

Design Aid Ratio

The silt fence design aid is a single line grouping all soil textures together. A similar procedure was used
for development of the ratio as used for the ponds and rock checks. For the silt fence, the ratio is:

Silt Fence Ratio =
V'15 Parea

Where:
qpo = Peak outflow through the fence for the I 0-year 24-hour storm event (cfs)
VIS = Characteristic settling velocity (fps), of the characteristic D15 eroded particle (mm)
P. = Potential ponding area up slope of the fence (ft2).

The ponding area is estimated by using the height of the fence available for flow through and extending a
horizontal line from the fence to an intersection with the ground surface upslope of the fence. The unit
available area is calculated by multiplying the fence height by the ground slope. Multiply this unit area by
the available fence length for ponding to obtain the potential ponding area.

Using the calculated ponding area, calculate the ratio and enter the value to Figure SF-I to determine the
efficiency. Once an acceptable trapping efficiency is determined, a calculation for overtopping must be
performed. The overtopping calculation must be performed using the slurry flow rate through the fence.
This rate must be checked against the incoming flow to determine if enough storage exist behind the
fence to prevent overtopping.

Constraints for the use of Silt Fence Design Aids:

" Watershed area is less than or equal to 5 acres
* Overland flow length is less than or equal to 500-feet
" Overland slope is less than or equal to 6 percent
• Slurry flow rate through the fence is less than or equal to 10 gpm /ft
" Maximum height of the silt fence is less than or equal to 3-feet

Silt Fence Ratios above the design curves are not recommended for any application of the design aids. If
the silt fence ratio intersects the curve at a point having a trapping efficiency less than the desired value,
the design is inadequate and must be revised.

A silt fence ratio equal to 0.23 has an 80 percent trapping efficiency as shown in Figure SF-I.
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Sediment Trap Design Aids

Sediment traps, for the purposes of this document, are small excavated ponds with rock fill outlets. Their
outlet hydraulics are different from a drop inlet structure, thus the Design Aid is slightly different with the
area defined as being the area at the bottom of the outlet structure. Trapping efficiencies for sediment
traps are plotted in Figure ST-I as a function of the sediment trap ratio:

Design Aid Ratio

The sediment trap design aid is a single line grouping all soil textures together. A similar procedure was
used for the development of the ratio as used for basins. For the sediment trap, the ratio is:

Sediment Trap Ratio =
A VS

Where
qpo -= Peak outflow for the 10-year 24-hour storm event (cfs)
A = Surface area at the elevation equal to the bottom of the rock fill outlet (acres)
V1 s = Characteristic settling velocity (fps), of the characteristic D15 eroded particle (mm).

Constraints for the use of Sediment Trap Design Aids are:

* Watershed area less than or equal to 5 acres
* Overland slope less than or equal to 20 percent
* Rock fill diameter greater than 0.2-feet and less than 0.6-feet
* Rock fill height less than 5-feet
0 Top width of rock fill between 2- and 4-feet
0 Maximum Side slopes 1:1 to 1.5:1.

Sediment Trap Ratios above the design curves are not recommended for any application of the design
aids. If the sediment trap ratio intersects the curve at a point having a trapping efficiency less than the
desired value, the design is inadequate and must be revised.

A sediment trap ratio equal to 9.0 E4 has an 80 percent trapping efficiency as shown in Figure ST-1.

Storm flows shall be routed through the sediment trap to calculate the required depth and storage volume
of the trap.

A sediment storage volume should be calculated and provided below the bottom of the rock fill outlet
structure.
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Runoff Control and Conveyance Measures

Storm water runoff is rainfall or snowmelt that runs off the ground or impervious surfaces (buildings,
roads, parking lots, etc.) and drains into natural or manmade drainage ways. In some cases, it drains
directly into streams, rivers, lakes, sounds or the ocean. In other cases, particularly urbanized areas, it
drains into streets and manmade drainage systems consisting of inlets and underground pipes commonly
referred to as "storm sewers." Storm water entering storm sewers does not usually receive any treatment
before it enters streams, lakes and other surface waters.

Storm water runoff problems and impacts are most evident in areas where urbanization has occurred.
Changes in land use have a major effect on both the quantity and quality of Storm water runoff,
Urbanization, if not properly planned and managed, can dramatically alter the natural hydrology of an
area. Increased impervious cover decreases the amount of rainwater that can naturally infiltrate into the
soil and increases the volume and rate of storm water runoff. These changes lead to more frequent and
severe flooding and potential damage to public and private property. Under natural conditions, typically
10% of rainwater falling on a piece of property runs off the land surface into streams, rivers or lakes. The
remainder either evaporates into the air or infiltrates into the soil replenishing groundwater supplies.
Development of the site increases the percentage of impervious surfaces. As the percentage of
impervious surfaces increases, the percentage of runoff increases since there is less vegetated area to soak
up the rainwater.

The rate of runoff and streamflow after a storm event also shows dramatic increases under post versus
predevelopment conditions. The higher and more rapid peak discharge of runoff and streamflow can
overload the capacity of the stream or river, causing downstream flooding and streambank erosion. Local
governments spend millions of dollars each year rectifying damage to public and private property caused
by uncontrolled storm water runoff. In heavily developed areas, damage to public and private property
occurs during heavy rains. This damage includes road, culvert, and water and sewer line washouts,
flooded homes and yards, the deposition of sediment and debris on properties and roads, and damage to
bridges. When streambanks erode they clog stream channels, culverts, and pipes with sediment
contributing to flooding problems. Sediment is washed into ponds, lakes, and other impoundments
reducing their capacity to store water and requiring costly removal efforts. The increased volume and
velocity of runoff and streamflow can also cause accelerated channel erosion and changes in streambed
composition. This can destroy fish habitat and disrupt the natural ecology of the stream or river.

The following runoff control BMPs are discussed in this handbook:

* Pipe Slope Drains
• Runoff Diversion Measures
* Level Spreader
" Temporary Stream Crossing
" Subsurface Drains
* Construction De-watering
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Pipe Slope Drains

Plan Symbol

Description
Pipe slope drains reduce the risk of erosion by discharging concentrated runoff from the top to the bottom
of slopes. Pipe slope drains is temporary or permanent depending on installation and material used.

When and Where to Use It
Use pipe slope drains when it is necessary for water to flow down a slope without causing erosion,
especially before a slope has been stabilized or before permanent drainage structures are installed. Install
temporary pipe slope drains prior to construction of permanent drainage structures. Bury permanent slope
drains beneath the ground surface. Stabilize the inlets and outlets of pipe slope drains with flared end
sections, Erosion Control Blankets (ECBs), Turf Reinforcement Mats (TRMs) or riprap. Fully compact
the soil around the pipe entrance to prevent bypassing and undercutting of the structure. Stabilize the
discharge end of the pipe and along the bottom of any swales that lead to sediment trapping structures.

General Design Requirements
Typical pipe slope drains are made of non-perforated corrugated plastic pipe and are designed to pass the
peak flow rates for the 10-year 24-hour storm event

The maximum drainage area per pipe is two acres.

Installation
Secure and fasten slope drain sections together with gasket watertight fittings. Securely anchor slope
drains to the soil with wooden stakes or steel posts.

Direct runoff to slope drains with diversion berms, swales, or dikes. The minimum depth of these dikes or
berms should be 1.5-feet. The height of the berm around the pipe inlet should be a minimum of 1-5-feet
high and at least 0.5-feet higher than the top of the pipe. The berm at the pipe inlet shall be compacted
around the pipe. The area around the inlet shall be properly stabilized with ECBs, TRMs, riprap or other
applicable stabilization techniques.

The area below the outlet must be properly stabilized with ECBs, TRMs, riprap or other applicable
stabilization techniques.

If the pipe slope drain is conveying sediment-laden water, direct all flows into the sediment trapping
facility.

Permanent slope drains should be buried beneath the soil surface at minimum depth of 1.5-feet.

Inspection and Maintenance
* Inspect pipe slope drain inlet and outlet points every 7 calendar days and within 24-hours after each

rainfall event that produces %-inches or more of precipitation.
" Inspect the inlet for undercutting, and water bypassing the point of entry. If there are problems,

reinforce the headwall with compacted earth or sandbags.
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Pipe Slope DrainsI Inspect the outlet point for erosion and appropriate outlet protection.
" Remove temporary pipe slope drains within 30 days after final site stabilization is achieved or after

the temporary BMP is no longer needed.
0 Permanently stabilize disturbed soil areas resulting from slope drain removal.

Pipe Slope Drain Pipe Slope Drain

Prvntie MeasuresandTrubleshootingGui~e
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Pipe separates. Reconnect pipe sections. Securely anchor and stabilize pipe into soil.
Ensure that pipe connections are watertight

Repair the damage and stabilize outlet with a flared end section, riprap,
Pipe outlet erodes. TRM or velocity dissipation device. If necessary, reduce flows being

discharged.

Pipe becomes clogged. Flush out pipe. Place a screen or grate at inlet to capture trash and large
particles.

Erosion occurs around inlet. Compact soil and stabilize area with flared end section, TRM or filter fabricand riprap. Re-grade around inlet to reduce the gradient angle.

Excessive sediment
accumulates around Remove accumulated sediment and stabilize upstream area.

Inlettoutlet.

Limit drainage area and flow velocity. Check pipe diameter to ensure that
Slope drain overtops. it is sized property to accept flow. Add additional pipes to carry flows as

necessary.
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Temporary Stream Crossing

Plan Symbol

Descriotion
A temporary stream crossing is a bridge or culvert across a stream or watercourse for short-term use by
construction vehicles and heavy equipment. A stream crossing provides a means for construction vehicles
to cross streams or watercourses without moving sediment to streams, damaging the stream bed or
channel, or causing flooding. Prior to constructing a temporary stream crossing, the owner/person
financially responsible for the project must submit an Application for Permit to construct across or along
a stream to South Carolina Department of Health and Environmental Control (SCDHEC). Temporary
stream crossings require authorization. Refer to the US Army Corps of Engineers and SCDHEC
nationwide 401 and 404 regulations for information on permitting requirements.

When and Where to Use It
When feasible, attempt to minimize or eliminate the need to cross streams. Temporary stream crossings
are a direct source of pollution; therefore, every effort should be made to use an alternate method (e.g..
longer detour), when feasible. When it becomes necessary to cross a stream, a well-planned approach
minimizes damage to streambanks and reduces erosion. The design of temporary stream crossings
requires knowledge of the design flows.

Temporary Bridge Crossing Design Criterda
" Structures are designed in various configurations. Select construction materials capable of

withstanding the anticipated heavy loading of the construction traffic.
* Crossing Alignment. Design temporary waterway crossing at right angles to the stream. Where

approach conditions dictate, the crossing may vary 150 from a line drawn perpendicular to the
centerline of the stream at the intended crossing location.

" Design a water diverting structure such as a dike or swale across the roadway on both roadway
approaches 50-feet (maximum) on either side of the waterway crossing. This prevents roadway
surface runoff from directly entering the waterway. Measure the 50-feet from the top of the waterway
bank. Direct the flow captured in these dikes and swales to a sediment trapping structure. If the
roadway approach is constructed with a reverse grade away from the waterway, a separate diverting
structure is not required.

" Design appropriate perimeter controls such as silt fences, along stream banks.
" Design crossings with one traffic lane with a minimum width of 12-feet and a maximum width of 20-

feet.
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Temporary Culvert Crossing Design Criteria
* Limit the width of fill to that only necessary for the actual crossing.
" Use coarse aggregate of clean shot limestone rock and riprap with a 6-inch Dyi or greater.
" Use clean shot rock and/or riprap as fill for crossings that will be in place for 6 to 12 months. Install a

concrete cap over the rock for crossings that will be in place for more than 12 months.

" Design the stone cover over the culvert equal to % the diameter of the culvert or 12-inches, whichever
is greater, but no greater than 18-inches.

" Design the culvert crossing to convey the flow from a two-year frequency storm without appreciably
altering the stream flow characteristics.

" Place the maximum possible number of pipes within the streambanks with a maximum spacing of 12-
inches between pipes.

* The minimum-sized pipe culvert used is 24-inches.
" Design culverts strong enough to support their cross-sectional area under the maximum expected

heavy equipment loads.
" Design an adequate culvert length to extend the full width of the crossing, including side slopes.
" Design the minimum culvert slope to 3-inches per foot.
" Cmssing Alignmen. Design temporary culvert crossing at right angles to the stream. Where approach

conditions dictate, the crossing may vary 15' from a line drawn perpendicular to the centerline of the
stream at the intended crossing location.

" Design approaches to meet the following specifications:
1. Clean stone or concrete fill only
2. Minimum thickness: 6-inches
3. Minimum width: equal to the width of the structure
4. 20-feet minimum approach length

" Design a water diverting structure such as a dike or swale across the roadway on both roadway
approaches 50-feet (maximum) on either side of the waterway crossing. This prevents roadway
surface runoff from directly entering the waterway. Measure the 50-feet from the top of the waterway
bank. Direct the flow captured in these dikes and swales to a sediment trapping structure. If the
roadway approach is constructed with a reverse grade away from the waterway, a separate diverting
structure is not required.

" The maximum design life of temporary culvert crossings is 24 months.

Installation
Install crossings prior to any other activities. Install and maintain pump-around diversions prior to any
excavation and during the installation of the crossing. Place crossings in temporary construction
easements only.

Minimize streambank clearing. Do not excavate rock bottom streambeds to install the crossing. Lay the
culvert pipes on the streambed "as is" when applicable. Place as many pipes as possible within the low
area of the stream. Place remaining pipes required to cross the stream on the existing stream bottom.

Install pipes with a maximum spacing of 12-inches between pipes. The minimum sized pipe culvert that
may be used is 24-inches.

Install culverts with a length that extend the fall width of the crossing, including side slopes.
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Temporary Stream Crossing

Use coarse aggregate of clean limestone riprap with a 6-inch D50 or greater to form the crossing. Install
the stone cover over the culvert equal to % the diameter of the culvert or 12-inches, whichever is greater,
but no greater than 18-inches.

Limit all fill materials associated with the roadway approach to a maximum height of 2-feet above the
existing flood plain elevation.

Insdection and Maintenance
" Inspect crossings every 7 calendar days and within 24-hours after each rainfall event that produces ½i-

inches or more of precipitation. Check the structure integrity and for excessive sediment deposition
and replace fill stone as needed.

* Clean mud and/or sediment from the roadway and prevent it from entering the stream.
* The structure shall be removed when it is no longer required to provide access to the construction

area. During removal, leave stone and geotextile fabric for approaches in place. Place fill over the
approaches as part of the streambank restoration operation. A temporary culvert crossing should be in
place no longer than 24 months.

Ll I
Temporary Stream Crossing Temporary Stream Crossing

Preventive Measures and Troubleshooting Guide

Slopes of temporary earthen crossing Place rock layer on slope sides. Stabilize roadway at

ii

erodes. crossing.
Sediment and debris block culvert inlet. Remove sediment and debris as necessary to keep pipe

Sedient nd debri blok culvert inet
____ ____ ____ ___open.

Pipe outlet causes erosion. Stabilize outlet with riprap or flared end section.

verto o s Incorrect design. Redesign crossing and obtain approval

(stamp) of registered civil and/or structural engineer.
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Runoff Diversion Measures (Diversion Berms/Dikes and Swales)

Plan Symbol
=:= DD :::DB=P:

Description
Diversion dikes and berms (ridges of compacted soil) and diversion swales (excavated depressions) are
used to divert upslope runoff from crossing areas where there is a high risk of erosion. Use runoff
conveyance structures as temporary clean water diversions, temporary sediment laden diversions, or
permanent clean water diversions. Use runoff control measures as either temporary or permanent storm
water control structures.

When and Where to Use It
Runoff conveyance measures are installed around the perimeter of a construction sites before major
disturbing activities takes place. When constructed along the upsiope perimeter of a disturbed or high-risk
area (though not necessarily all the way around it), clean water diversions prevent clear water runoff from
flowing over unprotected down slope areas. Sediment laden diversions located on the downslope side of a
disturbed or high-risk area prevent sediment-laden runoff from leaving the site before sediment is
properly removed. For short slopes, runoff control measures at the top of the slope reduce the amount of
runoff reaching the disturbed area. For longer slopes, several dikes or swales are placed across the slope
at intervals. This practice reduces the amount of runoff that accumulates on the face of the slope and
carries the runoff safely down the slope. In all cases, runoff is guided to sediment trapping area or a
stabilized outfall before release.

General Design Requirements
Runoff conveyance measures are used in areas of overland flow. Direct runoff channeled by diversion
dikes or swales to an adequate sediment trapping structure or stabilized outfall. Provide enough channel
slope for drainage but not too much slope to cause erosion due to high runoff flow velocities. Temporary
runoff control measures may remain in place as long as 12 to 18 months (with proper stabilization).
Diversion dikes or swales remain in place until the area they were built to protect is permanently
stabilized. Design permanent controls to handle runoff after construction is complete. Permanent controls
should be permanently stabilized, and should be inspected and maintained on a regular basis.

Diversion Dike and Berm General Design Requirements
" Top Width. 2 foot minimum.
" Height of Dike or Berm 1.5 foot minimum measured from upslope toe.
" Side Slopes. 2H:IV or flatter.
" Grade. Limit grades between 0.5 percent and 1.0 percent.
" Stabilization. Stabilize slopes immediately using vegetation, sod, and erosion control blankets or turf

reinforcement mats to prevent erosion.
" Outlet. Provide positive drainage to the upslope side of the dike so no erosion occurs at the outlet.

Provide energy dissipation measures as necessary. Discharge sediment-laden runoff through a
sediment trapping facility.

" Other. Minimize construction traffic over diversion dikes and berms.
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Diversion Swale General Design Rtequirements
" Bottom Width. 2 foot minimum, with a level bottom.
" _Dt_. 1.5 foot mi nimum.
" Side Slope. 2H:IV or flatter.
" Grade. Maximum 5 percent, with positive drainage to a suitable outlet.

" Stabilization. Stabilize with erosion control blankets or turf reinforcement mats immediately.
" Outlet. Level spreader or riprap to stabilize outletsedimentation pond.

Installation
Stabilized using vegetation, sod, and ECBs or TRMs before any major land disturbing activity takes
place.

Install the top width of diversion dikes at least 2-feet wide. Install the bottom width at ground level at
least 8-feet wide.

The minimum height for earthen dikes is 18-inches, with side slopes no steeper than 2H: IV.

Minimize construction traffic over diversion dikes and berms. However, for points where vehicles must
cross the dike, the slope should be no steeper than 3H:IV and the mound should be constructed of gravel
rather than soil.

Prior to swale excavation or dike building, clear and grub all trees, brush, stumps, and other objects in the
path of the diversion structure.

Ensure the minimum constructed cross section meets all dimensions shown on the plans.

Immediately after construction establish vegetation by placing an Erosion Control Blanket on the
diversion dikes and silt ditches.

Provide positive drainage to the upslope side of the dike so no erosion occurs at the outlet. Provide energy
dissipation measures as necessary. Discharge sediment-laden runoff through a sediment trapping facility.

Inspection and Maintenance

" The runoff control measure should be inspected, every 7 calendar days and within 24-hours after each
rainfall event that produces ½-inches or more of precipitation and repairs made as necessary.

* Damage caused by construction traffic or other activity must be repaired before the end of each
working day.
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I

Diversion Berm Diversion Berm

Preventive Measures and Troubleshootinq Guide

- 0FIeld C-Com-rho, ,- ..... -. Co-•• utions -

Dikes wash ot. Re-grade, compact, and stabilize the soil used to buildDikes__washoutearthen dikes.

Area behind dikes eroded. Stabilze the area. Use other BMPs to stabilize the uphill side
of the dike.

Concentrated flow causes erosion. Stabilize area and use check dams, ECBs, TRMs or riprap to
prevent erosion.

Ditches and swales erode due to high Stabilize and use check dams, ECBs, TRMs or riprap to
velocity flows, prevent erosion.

Remove accumulated sediment from ditches and swales.
Swales and ditches fill up with sediment. tabilize upstream contributing areas with appropriate erosion

prevention BMPs.
Ditches and swales are overtaken by Determine the upstream contributing areas and size ditches

flows, and swales to handle anticipated flow velocities.

Outlet erodes. Re-grade and stabilize outlet with ECBs, TRMs or riprap.
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(

Level Spreader

Plan Symbol

Description
A level spreader is a permanent outlet for dikes and diversions consisting of an excavated channel
constructed at zero grade across a slope that converts concentrated runoff to sheet flow and releases it
onto areas stabilized by existing vegetation. Sediment-laden waters should not be directed towards level
spreaders.

When and Where to Use It
Construct level spreaders on undisturbed areas that are stabilized by existing vegetation and where
concentrated flows are anticipated to occur. Diversion channels call for a stable outlet for concentrated
storm water flows. The level spreader is used for this purpose if the runoff is relatively free of sediment.
If properly constructed, level spreaders significantly reduce the velocity of concentrated storm water and
spread it uniformly over a stable undisturbed area.

Design Criteria
Design the grade of the channel transition for the last 20-feet before entering the level spreader less than
or equal to 1 percent. The crest of the overflow is level (0 percent grade) to ensure uniform spreading of
runoff.

Design the lip of the level spreader with a Turf Reinforcement Mat (TRM) able to withstand 5-lbs./ft
shear stress.

Determine the spreader dimensions by estimating the flow expected from the 10-year, 24-hour design
storm (Q10). The maximum flow into the spreader should not exceed 30 cfs.
* The minimum width of the spreader is 6-feet.
, Design a minimum uniform depth of 0.5-feet across the entire length the of the spreader as measured

from the crest of the lip.
* The maximum design the slope of the undisturbed outlet is 10 percent.

Installation
Care must be taken during construction to ensure the lower lip of the structure is level.

(I

If there are any depressions in the lip, flow will tend to concentrate at these points and erosion will occur,
resulting in failure of the outlet. Avoid the problem by using a grade board, a gravel lip or a TRM along
the exit lip of the level spreader.

Extend the TRM 10-feet below the lip and bury it at least 6- inches within the spreader, and extend at
least 12-inches beyond the lip on the outside of the spreader.
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Level Spreader

Install the grade of the channel transition for the last 20-feet before entering the level spreader rless than or
equal to 1 percent.

Install the crest of the overflow level (0 percent grade) to ensure uniform spreading of runoff.

Inspection and Maintenance
" The spreader should be inspected every 7 days and within 24-hours after each rainfall event that

produces ½-inches or more of precipitation to ensure that it is functioning correctly.
" The contractor should avoid the placement of any material on the structure or prevent construction

traffic across the structure.
" If the spreader is damaged by construction traffic, it should be immediately repaired.

I
Level Spreader Level Spreader

Preventive Measures and Troubleshooting Guide

S4¢.•,;-••Field Conditionh•-, • :i . , , Common Solutionfis :

Spreader is damaged by construction Repair immediately.traffic.

Water is channelizing and causing Make sure level spreader lip was installed correctly, with a WO
erosioni grade to ensure a uniform distribution of flow, Repair

immediately, as needed.

Remove accumulated sediment to recover capacity. A sediment
Too much sediment has accumulated. forebay may need to be constructed at the inlet of the level

I sreader.
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Subsurface Drains

Subsurface Drains
Plan Symbol

:: SSD -:)SSD

Descdption
A subsurface drain is a perforated pipe or conduit placed beneath the surface of the ground at a designed
depth and grade.

When and Where to Use It
Subsurface drains are used to do the following:
* Drain areas by intercepting and conveying groundwater.
" Lower the water table.
* Drain or de-water storm water detention structures.
* Prevent sloping soils from becoming excessively wet and subject to slippage.

There are two types of subsurface drains: relief drains and interceptor drains.
" Relief drains are used to de-water an area where the water table is high. They are placed in a gridiron,

herringbone, or random pattern.
" Interceptor drains are used to remove water where soils are excessively wet or subject to slippage.

They are usually placed as single pipes instead of patterns.

Subsurface drains are suitable only in areas where the soil is deep enough for proper installation. They are
not recommended where they pass under heavy vehicle crossings.

General Design Criteria
" Size subsurface drains for the required flow capacity. The minimum diameter for subsurface drains is

4-inches.
" The minimum velocity required to prevent silting is 1.4-feet/second. Grade the line to achieve this

velocity.
" Use filter material and/or fabric around all drains for proper bedding and filtration of fine materials.

Place a minimum of 3-inches of material on all sides of the pipe.
* If free of sediment, design the outlet to'discharge into a receiving channel, swale, or stable vegetated

area adequately protected from erosion and undermining. Locate the outlet point above the mean
water level of the receiving channel. The outlet consists of a 10-foot section of corrugated metal, cast
iron, steel or schedule 40 PVC pipe without perforations.

* Acceptable materials for subsurface drains include perforated, continuous closed-joint conduits of
corrugated plastic pipe meeting the requirements of AASHTO M252 for polyethylene tubing,
AASHTO M278 Class PS 50 for polyvinyl requirements, or AASHTO Al 196 for Type III aluminum
alloy pipe.

* Subsurface drains are not designed to flow under pressure and the hydraulic gradient is parallel with
the grade line. The flow is considered to be open channel and Manning's Equations is used. The
required subsurface drain size is determined from the following steps:
* Determine the flow rate that the subsurface drain must carry.
* Determine the gradient of the drain.
* Determine the appropriate Manning's n value for the selected subsurface drain pipe.
* Select the appropriate subsurface drain capacity chart.
* Enter the gradient of the pipe and the design flow of the pipe.
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Installation
Install relief drains through the center of wet areas that drain in the same direction of the slope.

Install interceptor drains on the up-slope side of wet areas and install them across the slope to drain to the

side of the slope.

Locate subsurface drains in areas where there are no trees within 50-feet of the drain.

Construct the installation trench on a continuous grade with no reverse grades or low spots.

Stabilize soft or yielding soils under the drain with gravel or suitable material.

Do not use deformed, warped, or otherwise unsuitable pipe.

Place filter material at least 3-inches of material on all sides of pipe.

Backfill trenches after pipe placement with no pipe remaining uncovered overnight or during a rainstorm.
Place backfill material in the trench so that the pipe is not displaced or damaged. Use highly permeable
open granular soil for backfill.

The outlet should consist of a 10-foot section of corrugated metal, cast iron, steel or schedule 40 PVC
pipe without perforations. At least two-thirds of outlet pipe should be buried.

The outlet consists of a 10-foot section of corrugated metal, cast iron, steel or schedule 40 PVC pipe
without perforations.

Inspection and Maintenance
" Inspect subsurface drains on a regular schedule and check for evidence of pipe breaks or clogging by

sediment, debris, or tree roots.
" Remove blockage immediately, replace any broken sections, and re-stabilize the surface. If the

blockage is from tree roots, it may be necessary to relocate the drain.
" Check inlets and outlets for sediment or debris. Remove and dispose of these materials properly.
" Check the drainage line where heavy vehicles cross drains to ensure that pipes are not crushed or

damaged.
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Subsurface 

Drains

Subsurface Drain Subsurface Drain Pipe

Preventive Measures and Troubleshooting Guide
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Discharge or treated water causes erosion. Install outlet protection or velocity dissipation device.

Treatment unit fills with sediment. Remove sediment when unit reaches 1/3 its capacity
______________________________to preserve settling efficiency.

Dewatering discharge flow is higher than Alter the treatment unit to handle increased flow.
expected. _____________________

Water spread on the construction site is not
infiltrating fast enough and is entering the storm Stop dewatering. Install a sediment treatment system

drain system or receiving water body. and test discharge as necessary.
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Construction De-Watering

Construction De-Watering

Description
Construction de-watering involves removing storm water or ground water from bore pits, trenches, and
other excavations on a construction site. Typically, this removal of water involves the pumping of the
water to an appropriate receiving area. Direct pumping to lakes, rivers, and streams is illegal and must be
avoided.

Design Criteria
Size the pump utilized for de-watering purposes properly. Each pump has its own unique rating curve,
therefore it is not feasible to list them in this chapter. The pump rating curve is used to calculate pump
design flows based on head loss through the pump system.

Pump sediment-laden groundwater directly to:
" A sediment control structure (sediment basin, sediment trap manufactured de-watering device)
* An infiltration trench
" A buffer strip or zone

Inspection and Maintenance

Pumping to a Sediment Control Structure:
It is recommended that sediment basins or temporary sediment traps receive sediment-laden water from
bore pits and trenches. Ensure that the pumping of this water does not cause the sediment control structure
to fail. In addition, ensure that erosion does not occur at the outlet of the hose from the pump due to high
concentrated flows.

Pumping to an Infiltration Trench:
Ensure that erosion does not occur at the outlet of the hose from the pump due to high concentrated flows.

Pumping to a Vegetated Buffer Zone:
Ensure that erosion does not occur at the outlet of the hose from the pump due to high concentrated flows.
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Construction Dewatering

Preventive Measures and Troubleshootina Guide
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Discharge or treated water causes Install outlet protection or velocity dissipation device.
erosion.

Treatment unit fills with sediment. Remove sediment when unit reaches 1/3 its capacity to preserve
settling efficiency.

Dewatering discharge flow is higher After the treatment unit to handle increased flow.
than expected. Aterthetreatmntunittohandlincreasedflow

Water spread on the construction site
is not infiltrating fast enough and is Stop dewatering. Install a sediment treatment system and test
entering the storm drain system or discharge as necessary.

receiving water body.

I
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Alternative Erosion Prevention and Sediment Control BMPs

Alternative Erosion Prevention and Sediment Control BMPs
To encourage the development and testing of innovative alternative EPSC BMPs, alternative management
practices that are not included in the Handbook, Standard Specifications and Standard Drawings may be
accepted upon review and approval. To use an alternative BMP, submit substantial evidence that the
proposed measure will perform at least equivalent to currently approved BMPs contained in the
Handbook, Standard Specifications, and Standard Drawings. Evidence may include, but is not limited to:

S

S

S

0

Supporting hydraulic and trapping efficiency calculations.
Peer-review by a panel of licensed professional engineers.
Research results as reported in professional journals.
Manufacturer Iiterature.

To justify the efficiency of innovated EPSC BMPs, the owner may be required to monitor the trapping
efficiency of the structure. If satisfactory results showing trapping efficiencies of greater than 80 percent
are obtained, the innovative BMP may be used and no other monitoring studies should be required. If
monitoring shows that a certain BMP is not sufficient or if SCDHEC finds that a BMP fails or isinadequate to contain sediment, other upstream and downstream BMPs should be implemented to reach
the required efficiency.

0
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Post Construction Water Quality Control
Post-construction storm water management in areas undergoing new development or redevelopment is
necessary because runoff from these areas significantly affects receiving waterbodies. There are two
forms of substantial impacts of post-construction runoff. The first is an increase in the type and quantity
of pollutants in storm water runoff. As runoff flows over areas altered by development, it picks up
harmful sediment and chemicals such as oil and grease, pesticides, heavy metals, and nutrients. These
pollutants become suspended in runoff and are carried to receiving waters, such as lakes, ponds, and
streams. Once deposited, these pollutants enter the food chain through small aquatic life, eventually
entering the tissues of fish and humans.

The second kind of post construction runoff impact is increasing the quantity of water delivered to the
waterbody during storms. Increased impervious surfaces interrupt the natural cycle of gradual percolation
of water through vegetation and soil. Instead, water is collected from surfaces such as asphalt and
concrete and routed to drainage systems where large volumes of runoff quickly flow to the nearest
receiving water. The affects of this process include streambank scouring and downstream flooding, which
often lead to a loss of aquatic life and damage to property.

Water Quality Regulations

Water quality control consists of post-development controls that reduce the impacts of development on
the water quality of receiving downstream water bodies. Use the following design criteria for water
quantity control unless a waiver is granted on a case-by-case basis.

" Design permanent water quality ponds and detention structures having a permanent pool elevation to
store and release the first ½-inch of runoff from the site over a minimum period of 24-hours. Design
the water quality storage volume of these water quality structures to accommodate at least one-half
(½) inch of runoff from the contributing drainage area.

" Design permanent water quality structures not having a permanent pool elevation to store and release
the first one 1-inch of runoff from the site over a minimum period of 24-hours.

" Design permanent water quality ponds and detention structures within ½-mile of a receiving water
body in the coastal zone to store a volume of %-inch of runoff from the entire site or the first 1 inch of
runoff from built-upon portions of the property, which ever is greater.

" Design projects located within 1,000 feet of shellfish beds to retain the first 1.5 inches of runoff from
built-upon portions of the property.

" Design permanent water quality infiltration practices to accommodate at a minimum the first 1-inch
of runoff from impervious areas located on the site.

• When existing wetlands are intended to be water quality structures, the Storm Water Management
Permit is not implemented until all necessary Federal and State permits have been obtained.
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Water Quality Volume

The water quality volume is the storage needed within a water quality control BMP to control the "first
flush" of runoff during a storm event. The water quality volume can be calculated as:

FFV* DAWQV 12.12

Where:
FFV = First flush runoff depth inches (f,, 1.0, or 1-% dependent upon site conditions)
WQV = Water quality volume (acre-feet)
DA = Design drainage area to water quality BMP (acres)

Variances

SCDHEC may grant variances from the State Storm water Management Regulations for post-construction
water quality if the applicant provides sufficient data and acceptable justification. The applicant must
provide a written request for a variance in the Permit application package specifically stating the
variances sought and all data that supports the variance. SCDHEC has the authority to reject a writtenrequest for a variance if the justification is deemed unacceptable or is associated with a project located insensitive areas of South Carolina where variances have been deemed to be unacceptable.

A project may be eligible for a waiver from water quality control requirements if the applicant can justly
verify that

" The proposed land development activity will return the disturbed areas to the pre-development land
use and runoff conditions.

* The proposed land development will create land use conditions that have the potential to discharge
less pollutants than the pre-development land use conditions.

* The pre-development land use conditions are unchanged at the end of the project.

* An alternative water quality plan is designed that provides a reasonable alternative to water quality
storage and release time requirements and that still fulfills the intent of the regulations. Specific
development sites may not have enough land area to incorporate traditional water quality structures
that provide the required storage volume. Alternative technologies and development techniques may
be acceptable provided that sufficient documentation exists as to the effectiveness and reliability of
the proposed structures or techniques.

* Exceptional circumstances exist such that strict adherence to the regulations could result in
unnecessary hardship and not fulfill the intent of the regulations.

This variance does not exclude water quality, erosion prevention, sediment control from beingimplemented during the active construction phases of a particular project.
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Post Construction Water Quality Control

Water Quality BMPs

Water Quality control BMPs can be classified into two major classifications:

" Non-structural Controls
" Structural Controls.

The following post construction water quality BMPs are discussed in this BMP Manual:

Non-Structural Low Impact Development Controls

Vegetated Conveyance Systems
Stream Buffers
Disconnected Rooftop Drainage to Pervious Areas
Cluster Development
Natural Infiltration

Structural Controls

Wet Detention Ponds.
Dry Detention Ponds
Underground Detention Systems
Storm Water Wetlands
Bioretention Areas
Infiltration Trench
Enhanced Grassed Swales
Pre-Fabricated Control Devices
Vegetated Filter Strips (VFS)
Grass Paving and Porous Paving Surfaces

Innovative Technologies

To encourage the development and testing of innovative alternative water quality BMPs, alternative
management practices that are not included in the Handbook, Standard Specifications and Standard
Drawings may be accepted upon review and approval.
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Non-structural Low Impact Development Controls
Vegetated Conveyance Systems

Non-Structural Low Impact Development Controls
Vegetated Conveyance Systems

Plan Symbol

Description
Vegetated conveyances are designed and installed as an alternative to curb and gutter and hard piping
storm water conveyance systems. Open vegetated conveyances improve water quality by providing partial
pollutant removal as water is filtered by the vegetation and by the opportunity to infiltrate into the soil.
Open vegetated conveyances also are designed to reduce flow velocities when compared to hard piping
systems.

When and Where to Use it
Open vegetated conveyance systems are incorporated into moderate to low density development sites
where land is available and where the land surface is gently sloping (less than 5 percent). The soil must be
able to withstand the design tractive forces and flow velocities of the open conveyance, or an applicable

Design Criteria
Design Turf Reinforcement Mats or Erosion Control Blankets to protect the open conveyance. Install a
dense cover of strong rooted vegetation in the conveyance systems. For maximum water quality benefits,
design vegetated open conveyances with a flat longitudinal slope to promote low velocity flow.

Installation
Construct vegetated conveyances with trapezoidal or parabolic cross section with relatively flat side
slopes (flatter than 3H: IV).

Install a flat bottom between 2 and 8 feet wide.

During construction, it is important to stabilize the channel before the turf has been established, either
with a temporary grass cover or with the use of natural or synthetic erosion control products.

Inspection and Maintenance
" The useful life of a vegetated swale system is directly proportional to its maintenance frequency. If

properly designed and regularly maintained, vegetated swales can last indefinitely.
" The maintenance objectives for vegetated swale systems include keeping up the hydraulic and

removal efficiency of the channel and maintaining a dense, healthy grass cover.
" Maintenance includes periodic mowing (with grass never cut shorter than the design flow depth),

weed control, watering during drought conditions, re-seeding of bare areas, and clearing of debris and
blockages.

* Remove accumulated sediment manually to avoid the transport of resuspended sediments in periods
of low flow and to prevent a damming effect from sand bars. Minimize the application of fertilizers
and pesticides.

" Repair damaged areas within a channel.
" Inspect for a healthy thick grass cover. Re-seed as necessary.
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Non-structural Low Impact Development Controls
Stream Buffers

Stream Buffers
Description

A stream buffer is an area along a shoreline, wetland or stream where development is restricted or
prohibited. The primary function of the buffer is to physically protect and separate a stream, lake, or
wetland from future disturbance or encroachment

The general function of the buffer is to:

* Protect the overall stream quality by providing shade for the stream and provide wildlife habitat.
* Remove pollutants, sediments, bacteria, and excess nutrients from storm water runoff through

infiltration and filtering.
* Help detain and slow down flow rates from developed areas.
* Provide a setback from the stream to prevent damage to structures or improved property due to

flooding or changes in the stream channel.

When and Where to Use It
Effective water quality protection stream buffers consist of undisturbed natural vegetation including
maintaining the original tree line along the stream or channel banks. Promptly stabilize disturbed buffers
with a dense cover of strong rooted grasses, native plants, and native trees.

Buffer Classification

Major streams, drainageways and waterbodies are recommended to have buffer protection. Buffer
recommendations are based on the following classifications:

Class 1: Streams thhave a drainage area greater than or equal to 100 acres.
Class 2: Streams that have a drainage area greater than or equal to 300 acres.
Class 3: Streams that have a drainage area greater than or equal to 640 acres.

Stream Buffer Recommendations

1 30 None 15 45
2 30 20 15 65
3 30 45 25 100

**All buffer widths are measured from the top of the streambank.

Stream Side Zone
This zone is the closest to the stream and this area and remains undisturbed. The stabilization and
protection of this zone is critical to water quality. Clearing and cutting of vegetation is prohibited in this
zone with the desirable vegetation being mature forest. Use of this zone includes flood control structures,
streambank stabilization and restoration, footpaths, and utility or road crossings.
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Non-structural Low Impact Development Controls
Stream Buffers

Managed Use Zone
This area provides space for the storage of floodwaters and the filtering of pollutants. A limited number of
trees may be removed from this zone provided that the remaining tree density is a minimum of eight
healthy trees of a minimum 6-inch caliper per 1,000 square feet. The vegetative target for this zone is
managed forest but turfgrass can also be a vegetative target. Do not place fill materials in this area, and do
not conduct grading and other land disturbing activities. Some storm water BMPs, greenway trails and
bike paths may be designed in this area.

Upland Zone
This zone is located furthest from the streambank. Grading is permitted in this zone, in a manner that does
not damage the roots of the trees located in the adjacent Managed Use Zone. Grass or other suitable
ground covers may be planted in this zone. Do not place fill material in the Upland Zone unless the
replacement of deficient soil is required. The volume of fill material shall not exceed the volume of
deficient soil removed. Personal gardens, gazebos, decks, and storage building less than 150 square feet in
size are permitted in the Uplands Zone.

Buffer Design Requirements
For optimal storm water treatment, the following buffer designs are recommended.

* The buffer consists of three lateral Zones; Stream Side, Managed Use and Upland Zones.

* The buffer has a storm water depression area that leads to a grass filter strip before entering the
Managed Use Zone. Design the storm water depression to capture the first flush runoff from the site
and bypass larger storm flows directly to the receiving water body.

• Spread the captured runoff across a grass or wooded filter in a sheet flow condition. The forest buffer
of the Stream Side and Managed Use Zones infiltrates the sheet flow and does not discharge any
surface runoff to the receiving water body.

Buffer Maintenance
An effective buffer management plan includes establishment, management, and distinctions of allowable
and unallowable uses in each Zone. Buffer boundaries are well defined and clearly marked during, and
after construction is complete. Buffers designed to capture storm water runoff from urban areas require
more maintenance if the first zone is designated as a bioretention or other engineered depression area.
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Disconnected Rooftop Drainage to Pervious

Descd
Disconnected rooftop drainage reduces the runoff flt
involves directing storm water runoff from rooftops
through vegetation and other landscaped material and
such as splash blocks or level spreaders at the dov
concentrated flow to sheet flow.

Disconnected rooftop drainage has the following bene

" Increase the time of concentration by disconnecti
systems.

* Provide water quality benefits by allowing runoff
should discharge to gently sloping, well-vegetated

When and Wh
This practice is applicable and most beneficial in Io
having less than 50 percent impervious area. Disconn
volume of runoff from the rooftops will cause erosion

Cluster Development
Descri

Cluster development practices concentrate developme
as streams, wetlands, and mature wooded areas. The
amount of roadways, sidewalks, and drives required
entire land area.

Install clustering and conservation of natural area pr
sites not only to reduce the impacts to natural resource
but also to maintain some of the natural beauty of the

Reducing the amount of disturbed area and imperviou
for water quantity and water quality control. Conce
sensitive areas will also reduce the amount of time
impacting jurisdictional waters.

Concentrate development on the flattest part of the
sensitive areas such as steep slopes, streams, and wet
reduces the amount of earth moving necessary for the

Non-structural Low Impact Development Controls
Disconnected Rooftop Drainage and Cluster Development

Areas
Wtion
ow rates from developed areas. The disconnection
towards pervious areas where it is allowed to filter
infiltrate into the soil. Use erosion control devices

vnspout discharge point to transfer the flow from

fits:

ng runoff from any structural storm water drainage

to infiltrate into the soil. Downspouts from rooftops
areas, vegetated filter strips, or bio-retention areas.

ere to Use It
w-density residential or commercial developments
ection is not applicable to large buildings where the
or degradation to receiving vegetated areas.

ptfon
•nt away from environmentally sensitive areas such
clustering of development in one area reduces the

when compared to development sprawled over the

actices at least to some extent on all development
es by minimizing disturbance and impervious areas,
site.

is area reduces the amount of runoff volume treated
ntrating development away from environmentally
and expenses to get federal and state permits for

development parcel away from environmentally
lands. This reduces the impacts to these areas, and
development.

. ... . '" ' ,, ,,r, ' •(
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Non-structural Low Impact Development Controls
Natural Infiltration

Natural Infiltration

Description
Natural infiltration is a method in which an undisturbed land area covered with natural vegetation accepts
runoff from new development and infiltrates the runoff into the soil.

When and Where to Use It
Use natural infiltration areas only where the soils are suitable. The area is typically in a forested condition
with the land surface covered by leaves, pine needles, and other forest floor organic materials. Natural
infiltration areas are designated for passive recreation only.

Design Criteria
Use a natural infiltration area as a storm water quality control if it meets the design criteria of this section.
The size of a natural infiltration area is calculated using the following equation:

_ (KTI)
[(cd)- K]

Where:
A = Natural infiltration area required (acres)
K = Runoff volume to infiltrate (inches)
T = Total site area or total drainage area (acres)
I = Built upon area ratio (Built upon area / T)
c = Effective water capacity (in/in). should be determined from site-specific soil samples.
d = Depth of soil A horizon (inches), should be determined from site-specific soil samples.

Runoff enters the infiltration area as sheet flow with a non-erosive velocity. Stabilize and vegetate the
areas draining to the Natural Infiltration area a minimum of 20-feet in length.

Natural infiltration areas have the following characteristics:
" Appropriate soils that have a minimum infiltration rate of 0.3-inches per hour, low erosion potential,and good drainage (not in a wetland or floodplain).
* Mature forest cover (if the natural infiltration area (A) is not located in a mature forest, then double

the area of that calculated by the equation above).
* Slopes less than 10 percent.
" Remains permanently undisturbed.

The limitations of natural infiltration areas include:
• Not suitable for soils that have greater than 30 percent clay content or greater than 40 percent clay

and silt content.
" Not suitable in areas with high water tables or shallow depth to highly impervious strata such as

bedrock or clay layers.
" High sediment loadings or lack of maintenance clogs the surface layer therefore inhibiting any water

infiltration into the soil.
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Structural Controls

Structural Controls

Structural water quality control structures are recommended for use with a wide variety of land uses and
development types. These controls have demonstrated the ability to effectively treat runoff volume to
reduce the amounts of pollutants discharged to the downstream system. Structural storm water quality
controls are classified into the following categories:

General Application Controls

General application structural controls are recommended for use in a wide variety of application
situations. These structural controls have demonstrated the ability to effectively treat water quality
volumes and are presumed to be capable of removing 80 percent of the total suspended solids (TSS) load
typically found in urban post-development runoff.

Limited Application Controls

Limited application structural controls are those that are recommended only for limited use for special site
or design conditions. Generally, these practices can not alone achieve 80 percent TSS removal goal and
are intended for hotspots for specific land use constraints or conditions. Limited application controls may
be used within a system of water quality controls and are very effective pre-treatment structures for the
General Application Controls. Limited application structural controls should be designed and used only in
development situations where regular maintenance is guaranteed.

(
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Wet Detention Ponds

Wet Detention Ponds

Descrdption
A wet or permanent pool detention pond is one of the most commonly used BMPs to meet water quality
protection requirements. The advantages of permanent pool ponds have over other water quality treatment
controls are:
" Ponds are durable and require less maintenance than other applicable water quality controls.
" Ponds required for water quantity control are easily modified to treat storm water runoff for water

quality.
* Well designed ponds are effective in treating storm water runoff for water quality control.

Wet storm water detention ponds are classified as being:
" Wet Detention Pond. Wet ponds have a permanent (dead storage) pool of water equal to the water

quality volume. Temporary storage (live storage) may be added above the permanent pool elevation
for larger flows.

" Wet Extended Pond. A wet extended pond is a wet pond where the water quality volume is split
evenly between the permanent pool and extended detention storage provided above the permanent
pool. During storm events, water is stored above the permanent pool and released over 24-hours. The
design has similar pollutant removal efficiencies as traditional wet ponds, but consumes less space.

• Micropool Extended Pond. The micropool extended pond is a variation of the wet extended detention
pond where only a small "micropool" is maintained at the outlet to the pond. The outlet structure is
designed to detain the water quality volume for 24-hours. The micropool prevents resuspension of
previously settled sediments and prevents clogging of the low flow orifice.

When and Where to Use ft
Permanent pool ponds improve storm water quality by detaining storm water runoff for an extended
period of time to allow pollutants that are suspended in the runoff to settle out. During any given storm
event, runoff enters wet ponds and replaces the "treated" water in the permanent pool that has been
detained from the previous storm event. As runoff enters the pond, the velocity is significantly decreased,
allowing suspended pollutants to settle out of the runoff. Many pollutant particles suspended in storm
water runoff are very small in size, therefore the pond must be designed to provide adequate detention
time to allow the smaller particles to settle out.

Design Criteria
The components of wet detention ponds that help increase the pond's pollutant removal efficiency are:
* Permanent wet pool
" Temporary pool or overlaying zone
" Aquatic bench
* Forebay
" Flow length
* Low flow orifice
" Emergency spillway.
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Wet Detention Ponds

Permanent Wet Pool
A permanent wet pool is the design feature with the single greatest effect on water quality. Permanent
pools have the following design requirements:
* For Wet Detention Ponds, the design permanent pool volume is equal to I-inch of runoff per

impervious acre on the site to reliably achieve moderate to high removal rates of storm water
pollutants.

" For Wet Extended Ponds with an Aquatic Bench, the design permanent pool is equal to V2- inches of
runoff per impervious acre on the site to reliably achieve moderate to high removal rates of storm
water pollutants.

" For Micropool Extended Ponds, the design permanent pool volume is equal to 0.1-inches of runoff
per impervious acre on the site to reliably achieve moderate to high removal rates of storm water
pollutants.

" An average pool depth of 4 to 6 feet is optimal for water quality treatment The depth of the
permanent pool prevents particles that have settled to the pond bottom from re-suspending when
runoff enters the pond.

Temporary Pool
The temporary pool is the designed storage above the permanent pool that controls the designed water
quality volume. Consider storm water quantity management when designing the temporary pool volume.
To increase the detention time of the runoff, the temporary pool is slowly released through a low flow
orifice.

Aquatic Bench
Aquatic vegetation can play an important role in pollutant removal in a storm water pond. Vegetation can
enhance the appearance of the pond and stabilize side slopes. The selection of the proper plant species and
planting locations is an integral part in designing a successful aquatic bench in the wet detention pond.
Prepare a planting plan by a qualified landscape architect or wetland ecologist for the aquatic bench.

Forebay
Provide a forebay for all inlets to a wet water quality pond and place the forebay upstream of the main
wet pond area. Design the forebay to trap the majority of the coarse fractions of the suspended solids in
the runoff before it enters the main wet pond area. The forebay is separated from the larger wet detention
pond area by barriers or baffles that may be constructed of earth, stones, riprap, gabions, or geotextiles.
Design the top of the forebay barrier ranging from foot below the normal pool elevation up to an elevation
above the permanent pool. A forebay may be designed using manufactured treatment devices.

Flow Length
Optimizing the wet pond flow shape and flow distance through the pond promotes better water quality
treatment. For maximum water quality benefits, design the ratio of flow length to flow width in the wet
pond at least 3L:IW. Due to site constraints, the minimum allowable design ratio of flow length to flow
width is 1.5L:IW. To increase the pond's flow length, the pond may be configured with baffles.
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Wet Detention Ponds

Low Flow Orifice

Design a low flow orifice to slowly release the water quality volume
depending upon the design criteria for the water quality structure. Th
clogged. Protect the low flow orifice from clogging by designing a
trash guards include:
" Hoods that extend at least 6-inches below the permanent pool wat
* Reverse flow pipes where the outlet structure inlet is located beic

elevation.
" Trash boxes made of sturdy wire mesh.

Emergency Spillway
Design emergency spillways to safely pass the post-development IC
overtopping any dam structures. Design the 100-year water surface e
the top of the embankment.

Inspection and Maintenance:
Regular inspection and maintenance is critical to the effective c
designed. Maintenance responsibility for a pond and its buffer st
authority by means of a legally binding and enforceable maintenax
condition of plan approval. The agreement may contain but is not lint

• Mow side slopes of the pond monthly.
• Since decomposing vegetation captured in the wet pond can rele•

may be necessary to harvest dead vegetation annually. Otherwisl
pollutants out of the pond and also can cause nuisance conditions

" Clear debris from all inlet and outlet structures monthly.
" Repair all eroded or undercut areas as needed.
" Place a sediment marker in the forebay to determine when sedime
* Monitor sediment accumulations in the main pond area and re

pool volume has been significantly filled and/or the pond become

Average Pollutant Removal Cap;
Total Suspended Solids: 65-80% Metals:

40-65% LeAd:

Zinc: 50-75% Total Phospl

Total Nitrooen: 3045% Pathooens/E
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over a period of 24-hours or longer
ese structures are prone to becoming
ppropriate trash guards. Acceptable

er surface elevation.
•w the permanent pool water surface

0-year 24-hour storm event without
levation a minimum of 1-foot below

ýperation of storm water ponds as
gould be vested with a responsible
ice agreement that is executed as a
ited to the following items:

ase pollutants, especially nutrients, it
e the decaying vegetation can export
to occur.

•nt removal is required.
nove sediment when the permanent
s eutrophic.

ability

35-75%

60-85%

IJS; 50-70%

•acteria: 45-75%
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Wet Detention Ponds

Wet Pond Wet Pond

Summary of Maintenance Requirements

Clean and remove debris from inlet and outlet Monthly, or after large storm eventsstructures.

Mow side slopes. Monthly, or as needed
Removal of invasive v etation. Semi-annual

Inspect for damage to control structure. Annual

Inspect sediment accumulation in the facility Annual
and forebay.

Inspect for operational inlet and outlet Annual
structures.

Repair embankment, side slopes, undercut or Annual, or as needed
eroded areas.

Perform wetland plant management and Anual
harvesting. Annual

Remove sediment from the forebay. Per design cycle, as needed, after 50% of total forebaycapacity is filled

Reemove sediment accumulations in the main 5 to 10 year cycle, after 25% of the permanent pool
permanent pool. volume is filled

I'.. *

(i
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Dry Detention Ponds

Dry Detention Ponds
DescriDtion

A dry (extended) detention pond provides temporary storage of storm water runoff. Dry ponds have an
outlet structure that detains runoff inflows and promotes the settlement of pollutants. Unlike wet ponds,
dry detention ponds do not have a permanent pool.

A dry pond is designed as a multistage facility that provides runoff storage and attenuation for both storm
water quality and quantity. Design dry detention ponds as either single-stage or two-stage. Single-stage
ponds are normally used strictly for flood control and are not recommended for water quality benefits. A
two-stage pond contains a water quality volume in the lower stage, and has an upper stage for detention of
larger storms for flood control.

The lower stages of a dry pond are controlled by outlets designed to detain the storm water runoff for the
water quality volume for a minimum duration of 24-hours, which allow sediment particles and associated
pollutants to settle ouL Higher stages in the pond detain the peak rates of runoff from larger storms for
flood and erosion control. Dry detention ponds are designed for complete drawdown of runoff and
normally remain dry between storm events.

When and Where to Use It
Apply dry detention ponds to new or existing developments. Dry ponds are considered permanent, year-
round control measures. Use dry detention ponds at sites where significant increases in runoff are
expected from site development. Use dry detention ponds for residential, commercial, or industrial
development sites.

Do not use dry ponds in areas with a high water table. A permanently wet bottom is a mosquito breeding
ground.

While dry extended detention ponds are widely applicable, they have some limitations that may .make
other storm water management options preferable. Dry pond limitations include:
" Possible nuisance due to mosquito breeding.
" While wet ponds can increase property values, dry ponds may detract from the value of a home.
" Dry detention ponds have only moderate pollutant removal when compared to other structural storm

water practices, and have limited effectiveness in removing both particulate and soluble pollutants.
Design Criteria

Items to incorporate in dry pond design are: pretreatment, pond shape, pond volume, low flow channel,
outfall, emergency spillway, and anti-seep collar.

" Ponds shall be designed for the 2 and 10-year storms
• The 10-year storm should not pass through the emergency spillway
" A minimum 6-inch freeboard between the 10-year water surface and emergency spillway is required
" The 100-year storm should not overtop the embankment

Pretreatment
Pretreatment extends the functional life and increases the pollutant removal capability of dry ponds.
Pretreatment reduces incoming velocities and captures coarser sediments, trash, and debris, extending the
life of the pond and reduce the frequency of long-term maintenance requirements.
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Dry Detention Ponds

Pretreatment is accomplished with vegetative filters, forebays, or manufactured treatment devices. Size
the pretreatment to capture and hold the sediment volume expected between scheduled maintenance
clean-outs.

Pond Shape
Design dry ponds with a high length to width ratio and incorporate other design features to maximize the
flow path effectively increases the detention time in the system by eliminating the potential of flow to
short circuit the pond. A dry pond relies on the process of sedimentation for removal of runoff pollutants.
Therefore, design the pond to maximize the degree of sedimentation. Design flow path lengths with long,
narrow pond configurations with length to width ratios of 2:1. Ponds that are shallow and have larger
surface area to depth ratios provide better pollutant removal efficiencies than smaller, deeper ponds.
Designing ponds with relatively flat side slopes also helps to lengthen the effective flow path.

Do not design dry pond inside side slopes should not be more than 2H:IV. The recommended inside pond
slopes is 3H: IV with a 2H: IV maximum.

The pond floor should have a minimum slope of 0.5% toward the outlet or underdrain system. The
recommended slope is 2.0% to ensure that the pond fully drains between storm events.

Provide adequate maintenance access for all dry detention ponds.

Pond Volume
Dry detention ponds are sized to temporarily store the runoff volume to provide normal peak flow
reduction (reduce the post-development peak flow of the design storm event to the pre-development rate).
Routing calculations must be used to demonstrate that the storage volume is adequate. (

A properly designed dry pond will accumulate sediment over time, leading to the loss of detention
volume, runoff quality control and quantity control. An increase in a dry detention pond's maximum
design storm storage volume should be considered to compensate for this expected loss of storage
volume.

Low Flow Channel
A low flow channel is recommended to prevent standing water conditions. Protect this channel with a
TRM or other stabilization method to prevent scouring. Design the remainder of the pond to drain toward
this channel. Where recreational uses are desired, design the low-flow channel to one side instead in the
middle of the pond.

Ouffall
Size the outlet structure for water quality control and water quantity control (based upon hydrologic
routing calculations.) The outlet may consist of a weir, orifice, outlet pipe, combination outlet, or other
acceptable control structure.

Provide a low flow orifice capable of releasing the water quality volume over 24 hours. The water quality
orifice has a minimum diameter of 2-inches and is adequately protected from clogging by an acceptable
external trash rack.

Stabilize the outfall of dry ponds to prevent scour and erosion. If the pond discharges to a channel with
dry weather flow, care should be taken to minimize tree clearing along the downstream channel, and to
reestablish a forested riparian zone in the shortest possible distance.
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Dry Detention Ponds

Emergency Spillway
Design an emergency spillway to pass the 100-year storm event. The spillway prevents pond water levels
from overtopping the embankment and causing structural damage. Design the spillway to protect against
erosion problems.

Anti-seep Collars
Provide seepage control or anti-seep collars for all outlet pipes.

Inspection and Maintenance
A Pond Maintenance Plan/Agreement is required before approval.

Regular inspection and maintenance is critical to the effective operation of dry ponds as designed.
Maintenance responsibility for a pond should be vested with a responsible authority by means of a legally
binding and enforceable maintenance agreement that is executed as a condition of plan approval.

Conduct inspections semi-annually and after significant storm events to identify potential problems early.
Direct maintenance efforts toward vegetation management and basic housekeeping practices such as
removal of debris accumulations and vegetation management to ensure that the pond dewaters completely
to prevent mosquito and other habitats.

Average Pollutant Removal Capability
Total Susoended Solids: 45%-68% Metals: 26%-54%

15%-38% Lead: 31%-67%

Zinc: 15%-45% Total PhosDhonrs: 14%-25%

Total Nitrogen: 19%-29% Pathooens/Bacteria: 20%-50%
1 ,IIi"'
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Dry Detention Ponds

I

Dry Pond Dry Pond

Summary of Maintenance Requirements

... . . .

Note erosion of pond banks or bottom Semi-Annual Inspection

Inspect for damage to the embankment
Monitor for sediment accumulation in the facility and forebay. Inspection

Ensure that inlet and outlet devices are free of debris and oerational
Repair undercut or eroded areas

Mow side slopes Standard Maintenance
Pesticide/ Nutrient management

Litterl Debris Removal

Annual Maintenance
Seed or sod to restore dead or damaged ground cover. As neede

(As needed)

Removal of sediment form the forebay 5 to 7 year Maintenance

Monitor sediment accumulations, and remove sediment when the pond 25 to 50 year Maintenance
volume has been reduced by 25%.

Repair undercut or eroded areas
Mow side slopes Standard Maintenance

Pesticide/ Nutrient management
Litter/ Debris Removal

(
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Underground Detention Systems

Underground Detention Systems
Description

Detention tanks and vaults are underground structures used to attenuate peak storm water flows through
detention or extended detention of storm water runoff. They are constructed out of concrete pipe (RCP),
corrugated metal pipe (CMI'), High Density Polyethylene Pipe (HDPE) or concrete vaults. The design
and material selections considers the potential loading from vehicles on the vault or pipe.

When and Where to Use It
Due to the costs associated with underground detention systems for construction and maintenance, these
systems are used when space is limited and there are no other practical alternatives.

In the ultra-urban environment, costs for developable land may be high enough that these systems become

a feasible alternative.

Relatively expensive to construct, use concrete vaults in areas where system replacement costs are high.

Less expensive, use CMP or HDPE systems to control significant volumes of runoff in parking lots,
adjacent to rights-of-way, and in medians, where they is replaced or maintained if necessary.

Design Criteria
Locate underground detention systems downstream of other structural storm water controls providing
treatment of the water quality volume.

The maximum contributing drainage area to be served by a single underground detention vault or tank is
25-acres.

Size underground detention systems to mitigate flows from the 2- and 10 -year design storm event and
up. Design the systems to meet detention and water quality requirements set forth in local and state
regulations.

Use routing calculations to demonstrate that the storage volume is adequate.

Inspection and Maintenance
" Design the system for easy access for inspection and maintenance.
" Remove any trash/debris and sediment buildup in the underground vaults or tanks annually by pumping

them ouL
" Perform structural repairs to inlet and outlets as needed based on inspections.

South Carina DHEC
July 31, 2005 Storm Water Management BMP Handbook 125



Underground Detention Systems

Average Pollutant Removal Capability
Total ,Suended Solids: 50%-85% Metals: NA

Coper: 35%-70% Lead: 50%-90%

Zinc: 35%-90% Total Phosphorus: 55%-70%

Total Nitrooen: 35%-55% Pathooens/Bacteria: 10%-60%

I

I

CMP Underground Detention

HDPE Underground Detention

(
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Storm Water Wetlands

Storm Water Wetlands
Descripton

Storm water wetlands remove pollutants primarily through physical filtration and settling, by biological
processes of wetland plants, and bacteria in substrates. The storm water wetland is similar in design to the
wet pond but has significant vegetation differences. The major difference in the wetland design is the
creation of varying depth zones in the shallow marsh area of the wetland to support emergent wetland
vegetation. Becaus6 consideration must be paid to creating various depth zones and establishing a plant
community that can survive in the different zones, the design, construction, and maintenance of storm
water wetlands is more complex than wet ponds. There are several different wetland applications
including:
" Storm Water Wetland. Constructed shallow marsh system that is designed to treat both urban storm

water runoff and control runoff volume. As storm water runoff flows through the wetland, pollutant
removal is achieved through settling and uptake by marsh vegetation.

" Shallow Wetland. Most of the water quality treatment takes place in the shallow high marsh or low
marsh depths. The only deep sections of the wetland are the forebay and the micropool at the outlet.
A disadvantage of shallow wetlands is that a relatively large amount of land is required to store the
desired water quality volume.

" Extended Detention Shallow Wetland. This design is similar to the shallow wetland, but part of the
water quality treatment volume is provided as extended detention above the surface of the marsh and
is released over a period of 24-hours. This application can treat a greater volume of storm water in a
smaller space than the shallow wetland design. Plants that can tolerate both wet and dry periods are
required in the extended detention area.

* Pond/Wetland System. The system has two separate cells, a wet pond and a shallow marsh. The wet
pond is designed to trap sediment and reduce runoff velocities before the runoff enters the shallow
marsh. The primary water quality benefits are achieved in the shallow wetland. Less land is required
for the pond/wetland system than the shallow wetland and the extended detention shallow wetland.

" Pocket Wetland. A pocket wetland is intended for smaller drainage areas of 5 to 10 acres, and
requires excavation down to the water table for a reliable source of water to support the wetland
vegetation.

Design Criteria
Do not convert natural wetlands to storm water wetlands. Do not remove natural wetland soils and
vegetation to provide a "seedbank" for a constructed storm water wetland without the regulating approval
from the US Army Corps of Engineers by obtaining a Section 404 permit. Water quantity storage can be
incorporated into the vegetated wetland if the vegetation selected can withstand being submerged for the
depth and duration of the water quantity storage time.

Design the wetland with a minimum 2:1 length to width ratio, with 3:1 being the preferred ratio.
Maximize the distance between the storm water wetland inlet and outlet to increase the flow length. The
flowpath within the wetland is increased through the use of internal berms and shelves used to create the
desired varying depth zones within the wetland.

Creating varying depth zones within the wetland increases the pollutant removal efficiency. These depth
zones are classified as deep-water zones, which consist of the forebay and outlet micropool, and the
shallow water zone that consists of the high marsh, and low marsh area of the wetland. Designing the
wetland with varying depth zones prevents the wetland from being taken over by a dominant plant speciessuch as cattails.
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Shallow Water Zones
The shallow water zone is defined as being the zones within the constructed storm water wetland that
have water depths ranging from 0 to 18 inches. The shallow water zone is designed to promote the growth
of emergent wetland plantings and variations in depth allow for a diversity species to survive. Design a
level bottom elevation across the width of a wetland cross-section to promote sheet flow and prevent short
circuiting or the creation of stagnate dead areas.

High Marsh
Design one-half (1h) of the total shallow water zone as high marsh. This zone extends up from 6-inches
below the permanent pool water level (6-inches deep). This zone supports a greater density and diversity
of wetland species than the low marsh zone.

Low Marsh
Design one-half (1/) of the total shallow water zone as low marsh. This zone extends from a depth of 18-
to 6-inches below the permanent pool water level. This zone is suitable for the growth of several emergent
wetland plant species.

Deep Water Zones
The deep water zones ranges from a depth of 1.5- to 6-feet and includes the forebay, low flow channels,
and the outlet micropool. This zone supports little emergent wetland vegetation, but may support
submerged or floating vegetation.

Forebay
Design the forebay to reduce the incoming velocities into the wetland. The forebay provides initial
settling for sediments, minimizing the amount of suspended sediments that enter the constructed wetland
area. Design the forebay as a level spreader distributing the flow evenly and equally across the width of
the wetland area. Construct the forebay of an earthen berm no lower than the normal permanent pool
depth. Design all inlets to the constructed storm water wetland to discharge to the forebay, and be
protected with a properly designed Turf Reinforcement Mat.

Low Flow Channels
A minimum dry weather flowpath is required from the inlet to the outlet for storm water wetlands.

Outlet Micropool.
Design an outlet micropool allowing adequate depth for the extended detention outlet to function
properly. Design a drain in the outlet micropool to drain the wetland when needed. Design the outlet
micropool 4- to 6-feet deep.

Semi-Wet Zones
The semi-wet zones includes the areas above the permanent pool that will be submerged during larger
storm events. This zone supports vegetation that can survive during flooding.

Wetland Planting Plan
Design a wetland planting plan and submit it as part of all constructed wetland design submittals. The
selection of the proper plant species and planting locations is an integral part in designing a successful
storm water wetland. Have a qualified landscape architect or wetland ecologist prepare a wetland planting
plan.

Water Quality Treatment Orifice
Design a low flow orifice to slowly release the water quality volume over a period of 24-hours. Place
additional orifice at outlet structures above the temporary water quality pool to provide water quantity
control. Protect the water quality orifice from clogging by incorporating an appropriate trash guard.
Select a durable trash guard that extends at least 6-inches below the normal pool surface of the wetland.
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Acceptable trash guards include:
* Hoods that extend 6-inches below the permanent pool water surft
• Reverse flow pipes where the outlet structure inlet is located

water surface elevation.
" Trash boxes made of sturdy wire mesh.

Principle Spillway
Design the principle spillway of the constructed storm water wetland
hour storm evenL Equip the spillway with a trash rack.

Emergency Spillway
Design the emergency spillway of the constructed storm water ,•
resulting from the 100-year 24-hour storm event. Design the 100-yea
of 1-foot below the top of the embankment The emergency spil
principle spillway where accommodating the emergency spillway el
site characteristics.

Inspection and Maintenance
Regular inspection and maintenance is critical to the effective
Maintenance responsibility for the constructed storm water wetland
authority by means of a legally binding and enforceable maintenai
condition of plan approval.
" Maintenance requirements for constructed wetlands are particu

established. Monitoring during the first year is critical to the succ
" Monitor wetlands after all storm events greater than 2-inches of

erosion, flow channelization and sediment accumulation. Inspe
every six months during the first three years of establishment.

• Place a sediment cleanout stake in the forebay area to determine
" Debris should be removed from the inlet and outlet structures mo
" Monitor wetland vegetation and replaced as necessary once e•

years of establishment.
* Annually inspect and maintain the depth of the zones within the
* Annually remove invasive vegetation.
• Repair all eroded or undercut areas as needed.

Average Pollutant Removal Cap

Total Suspended Solids: 66%-78% Metals:

29%-50% Lead:

Zinc: 32%-52% Total Phos2

Total Nitrocen: 28%-39% Pathouens/i

Hydrocarbons: 80%
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to safely pass the 2- and 1 0-year 24-

ietland to safely convey discharges
" water surface elevation a minimum
]way may be incorporated into the
sewhere is not feasible for the given

operation of storm water wetlands.
should be vested with a responsible
ncc agreement that is executed as a

larly high while vegetation is being
ess of the wetland.
rainfall during the first year to assess
:ction should be made at least once

when sediment removal is required.
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very 6-months during the first three

wetland.
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Storm Water Wetland

Summary of Maintenance Requirements

, Main teianc , , ... "'que nc,
Replace wetland vegetation to mhaintain at least 50% surface Once every 6-months during the first threearea coverage in wetland plants. years of establishment

Clean and remove debris from inlet and outlet structures. Frequently (3 to 4 times/year)
Mow side slopes. Frequently (3 to 4 times/ear)

Monitor wetland vegetation and perform replacement planting Semi-annual (every 6-months)
as necessary.

Examine stability of the original depth zones. Annual
Inspect for invasive vegetation, and remove where possible. Annual

Inspect for damage to the embankment and inlet/outlet Annual, repair as necessary
structures.

Monitor for sediment accumulation in the facility and forebay. Annual
Inspect for operational inlet and outlet structures. Annual

Repair undercut or eroded areas. As needed
Harvest wetland plants that have been 'choked out* by Annual

sediment buildup.

Removal of sediment from the forebay. Per design cycle, as needed, after 50W/1 of
total forebay capacity is filled

Remove sediment accumulations in the main permanent pool. 5 to-10 year cycle, after 25% of the
permanent pool volume is filled
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Bioretention Areas
Description

Bioretention areas are designed to mimic natural forest ecosystems with a combination of soil filtration
and plant uptake by utilizing a planting soil layer, mulch, plantings, and an underdrain system.
Bioretention areas appear as landscaped or natural areas giving this BMP an appealing image. Storm
water runoff enters the Bioretention area and is temporarily stored in a shallow pond on top of the mulch
layer. The ponded water then slowly filters down through the planting soil mix and is absorbed by the
plantings. As the excess water filters through the system it is temporarily stored and collected by an
underdrain system that eventually discharges to a designed storm conveyance system.

When and Where to Use It
Bioretention areas are applicable for small sites where storm water runoff rates are low and typically are
received into the Bioretention area as sheet flow. Bioretention drainage areas range from 1-2 acres and are
well stabilized to prevent excessive debris and sediment from collecting in the Bioretention area. Because
Bioretention areas are sensitive to fine sediments, they are not be placed on sites where the contributing
area is not completely stabilized or is periodically being disturbed. Applicable sites include:
* Parking lots,
" Individual residential home sites, and
* Small commercial facilities.

Design Criteria
Bioretention areas work best when constructed off-line, capturing only the water quality volume. Divert
excess runoff away from Bioretention areas or collect it with an overflow catch basin. Design
Bioretention areas to fit around natural topography and complement the surrounding landscape. Design
Bioretention areas with any reasonable shape that fits around sensitive areas, natural vegetation, roads,
driveways, and parking lots. The minimum width of Bioretention areas is 10 feet in order to establish a
strong healthy stand of vegetation.

Surface Area
The Bioretention surface area may be calculated by the following equation from research by the North
Carolina Extension Service, 1999:

BSA = (DA)(Rv)
Dtzvg

Where:
BSA = Bioretention surface area (feet2)
DA = Contributing drainage area of Bioretention area (feet2)
R, = Runoff volume (feet)

0.083-feet (1-inch) for SCDHEC
D.2 -- Average ponding water depth above ground (feet)
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The Bioretention surface area may also be calculated by the following equation from research by Prince
George's County, MD:

BSA = O.I(Rv)(DA)
Where:
BSA = Bioretention surface area (feet2)
0.1 = Empirical conversion factor
R, = Runoff volume (inches)

1-inch for SCDHEC
DA = Contributing drainage area of Bioretention area (feet2)

Pre-treatment
Pre-treatment of storm water runoff is required to reduce the incoming velocities, evenly spread the flow
over the entire Bioretention area, and provide for removal of coarse sediments. The pre-treatment may
consist of the following:
* Gravel, landscape stone, or geotextile level spreader located along the upstream edge of the

Bioretention area.
* Gently sloping vegetated filter areas along the upstream edge of the Bioretention area.
" Vegetated swale along the upstream edge of the Bioretention area.

The level spreader option is the most desirable because level spreaders successfully reduce incoming
energy from the runoff and convert concentrated flow to sheet flow that is evenly distributed across the
entire Bioretention area.

Planting Mix
Install the planting mix of the Bioretention area at level grade (0%) to allow uniform ponding over the
entire area. The maximum ponding depth should be set at 6-inches to 12-inches to allow the cell to drain
within a reasonable time and to prevent long periods of submerging the plantings. The planting mix
provides a medium for physical filtration for the storm water runoff plus a source of water and nutrients
for plant life. Select a soil mixture with a minimum hydraulic conductivity or permeability of 0.5 in/hour.
The planting mix has a significant amount of organic content to support plant life. The average porosity of
the planting mix is 0.45.

The planting mix is approximately 60-75 percent sand, 25 percent silt or topsoil, and 10 percent organic
or leaf compost The maximum clay content is less than 5 percent. The minimum depth of the planting
mix is based on the following:
" 1.5-foot Bioretention areas utilizing grass as the only vegetative media,
" 3.0-feet for Bioretention areas that utilize shrubs, and
" 4.0-feet for Bioretention areas that utilize trees.

Mulch Layer
The mulch layer provides an environment for plant growth by reducing erosion of the filter bed,
maintaining soil moisture, trapping fine sediments, and promoting the decomposition of organic matter.
The mulch layer plays an important role in pollutant removal. Liberally apply shredded hardwood mulch
2- to 3-inches deep. Shredded hardwood mulch is the mulch of choice because it resists floatation better
than other landscape covers. Pine needles are also applicable for certain situations. Avoid pine bark mulch
due to its ability to float.
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Water Draw Down Time
The under drain system is designed using the draw down time. The general equation used to determine
draw down time is Darcy's Equation:

Q = 2.3e-5 K AH
AL

Where:
Q = Flow rate through Bioretention (cfs)
K = Hydraulic conductivity of the planting mix (in/hr)

This value will vary based on the actual planting mix used
A = Surface area of Bioretention (feet2)
An = Maximum ponding depth above bottom of soil mix (feet)
AL = Depth of soil mix (feet)

General Hydraulic Conductivity of Soils
Determining the total draw down time is a three-step process.

I. Determine the time it takes to drain the ponded water.
" Utilize Darcy's Equation to calculate the flow rate (cfs).
" Calculate the total ponded water volume (feet3) by multiplying the Bioretention area (feet2) by the

ponded water depth (feet).
• Divide the total ponded water volume (feet') by the flow rate (cfs) to calculate the time to drain the

ponded water (seconds)

2. Determine the time it takes to drain the saturated planting mix.
* Calculate the total volume of water contained in the planting mix (feet3) by multiplying the

Bioretention area (fe& ) by the planting mix depth (feet) by the porosity (dimensionless) of the
planting mix.

* Divide the planting mix water volume (feet3) by the flow rate from Darcy's Equation (cfs) to
calculate the time to drain the ponded water (seconds).

3. Add up the time to drain the ponded water with the time that it takes to dtain the planting mix to
calculate the total Bioretention area draw down time.

Under Drain System
Many of the native soils found in South Carolina do not allow for adequate infiltration. Therefore, all
Bioretention cells require an under drain system placed beneath the planting mix.

The under drain system consists of a minimum 4-inch diameter perforated PVC pipe (AASHTO M 252),
an 8-inch minimum gravel jacket filter layer, and non-woven geotextiles to separate the piping from the
native soils and the gravel from the planting mixture. Design the under drain system to safely pass the
peak draw down rate calculated.
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Select perforated, continuous closed-joint conduits of corrugated plastic pipe, placed on top of an
underlying geotextile fabric. The longitudinal slope of the drain pipe is a minimum of 0.5 percent. The
perforated drain pipe may be connected to a structural storm water conveyance system or receiving
natural water system.

Place filter gravel around the drainage pipe at a minimum depth of 8-inches. Place a geotextile between
the boundary of the gravel and the planting mix to prohibit the planting mix from filtering down to the
perforated drain pipe.

Several non-perforated PVC pipes should vertically connect to the under drain pipe and extend to the
surface of the planting mix to provide access to clean out the perforated drainage pipe.

Overflow System
Design an overflow system to pass runoff volumes greater than the water quality volume away from the
Bioretention area. If the Bioretention area collects sheet flow from a parking area, design a catch basin at
the elevation of the maximum 6-inch to 12-inch ponding depth of the Bioretention area to carry the excess
runoff from the Bioretention area to the storm sewer system or receiving natural water system.

Planting Plan
A Bioretention landscape plan includes all vegetation types, total number of each species, and the location
of each species. A description of the contractor's responsibilities including a planting schedule,
installation specifications, initial maintenance, a warranty period, and expectations of plant survival.
Include long-term inspection and maintenance guidelines in the planting plan. Have a qualified landscape
architect, botanist or qualified extension agent prepare the planting plan.

Inspection and Maintenance
Regular inspection and maintenance is critical to the effective operation of Bioretention areas as designed.
Maintenance responsibility of the Bioretention area should be vested with a responsible authority by
means of a legally binding and enforceable maintenance agreement that is executed as a condition of plan
approval.

The surface of the ponding area may become clogged with fine sediments over time. Core aeration or
cultivating unvegetated areas may be required to ensure adequate filtration. Other required maintenance
includes but is not limited to:

" Conduct pruning and weeding to maintain appearance as needed.
" Replace or replenish mulch as needed.
• Remove trash and debris as needed.

Average Pollutant Removal Capability
Total Suspended Solids: 50%-85% Metals NA
Total Phosphorus: 55%-70% Lead: 50%-90%

Pathogens/Bactena: 10%-60% Copper: 35%-70%
Total Nitrogen: 35%-55% Zinc: 35%-90%

I '"
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Bioretention Area with uncut clean outs

Summary of Maintenance Requirements

L IFrqe
Pruning and weeding. As needed

Remove trash and debris. As needed
Inspect inflow points for clogging. Remove any Semi-annual (every 6-months)

sediment.

Repair eroded areas. Re-seed or sod as necessary. Semi-annual (every 6-months)

Mulch void areas. Semi-annual (every 6-months

Inspect trees and shrubs to evaluate their health. Semi-annual (every 6-months)

Remove and replace dead or severely diseased Semi-annual (every 6-months)
vegetation. Sem_-annua__(every_6-months)

Removal of evasive vegetation. Semi-annual eve% 6-months)
Nutrient and pesticide management. Annual, or as needed
Water vegetation, shrubs, and trees. Semi-annual (every 6-months)

Remove mulch, reapply new layer. Annual

Test planting mix for pH. Annual

Apply lime if pH < 5.2. As needed

Add iron sulfate + sulfur if pH > 8.0. As needed
Place fresh mulch over entire area. As needed

Replace pea gravel diaphragm. Every 2 to 3 years if needed

July 31, 2005
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Infiltration Trenches

Description
Infiltration trenches are excavations typically filled with stone to create an underground reservoir for
storm water runoff. The runoff volume gradually exfiltrates through the bottom and sides of the trench
into the subsoil over a maximum period of 72 hours (three days), and eventually reaches the water table.
By diverting storm water runoff into the soil, an infiltration trench not only treats the water quality
volume, but it also preserves the natural water balance by recharging groundwater and preserving channel
baseflow. Using natural filtering properties, infiltration trenches remove a wide variety of pollutants from
the runoff through adsorption, precipitation, filtering, and bacterial and chemical degradation.

When and Where to Use It
Infiltration trenches are limited to areas with highly porous soils where the water table and or bedrock are
located well below the trench bottom. They are only applicable for Hydrologic Soil Group A soils, or
soils that have a minimum infiltration rate of 0.3-inches per hour. Infiltration trenches are not intended to
trap sediment and are designed with a sediment forebay or other pre-treatment measure to prevent
clogging in the gravel. Infiltration trenches are used for medium- to high- density residential, commercial,
and institutional developments. They are most applicable for impervious areas where there are low levels
of fine particulates in the runoff and the site is completely stabilized and the potential for possible
sediment loads is very low. Do not use Infiltration trenches for manufacturing and industrial sites where
there is potential for high concentrations of soluble pollutants and heavy metals. Infiltration trenches are
designed to capture sheet flow from a drainage area or function as an off-line device. Due to the relatively
narrow shape, infiltration trenches are adapted to many different types of sites and are utilized in retrofit
situations. Unlike some water quality BMPs, infiltration trenches can easily fit into margin, perimeter or
other unused areas of development sites.

Design Criteria
" The maximum drainage area for any one infiltration trench is five (5) acres.
* Direct runoff from areas draining to infiltration practices thorough stabilized vegetated filters at least

20-feet in length.
• Underlying soils have an infiltration rate of 0.3-inches per hour or greater determined from site-

specific field soil boring samples.
" Do not place infiltration practices in fill material because piping along the fill-natural ground

interface may cause slope failure.
" The area of the infiltration trench is determined from the following equation:

A= 'C d kT)
Where:
A = Surface area of infiltration trench (feet2)
V = Water Quality volume (1-inch)
n = Porosity of stone in infiltration trench (0.3 to 0.5 depending on stone)
d = Depth of trench (ft)
K = Percolation rate of soil (in/hour)
T = Fill time (hours) (A fill time of 2 hours is recommended for most design calculations).
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* Use a conservative porosity value (n) of 0.32 in volume calculations unless an aggregate specific Now
value is known.

" Design at least (Y4)-feet between the bottom of the infiltration trench and the elevation of the
seasonally high water table, whether perched or regional.

" Determine the seasonally high water table using on-site soil borings and textural classifications to
verify the actual site and seasonal high water table conditions.

" The minimum depth of the excavated trench is 3-feet, the maximum depth is 8-feet, and the trench is
lined with a permeable geotextile filter fabric.

" Locate infiltration practices greater than 3-feet deep at least ten feet from basement walls.
" Locate infiltration practices a minimum of 150-feet from any public or private water supply well.
" The maximum width of the infiltration trench is 25-feet.
" The stone fill media consists of 1.0- to 2.5-inch D50 crushed stone with 6-inches of pea gravel located

on top separated by a permeable geotextile filter fabric. This filter fabric prevents sediment from
passing into the stone media, and should be easily separated from the geotextiles that protect the sides
of the excavated trench.

" Install a 6-inch sand filter or permeable filter fabric on the bottom of the trench.
" The maximum slope bottom of the infiltration practice is 5 percent.
" Design the infiltration trench to fully de-watered within a 24- to 72-hour period depending on trench

dimensions and soil type.
" Install an observation well spaced a maximum of 100-feet. The well is made of 4- to 6-inch PVC

pipe. Extend the well to the bottom of the trench. The observation well shows the rate of de-watering
after a storm event, and helps predict when maintenance is required. Install the observation well along
the centerline of the trench, and flush with the ground elevation of the trench. Cap the top of the well
and lock it to discourage vandalism and tampering.

Inspection and Maintenance
Regular inspection and maintenance is critical to the effective operation of infiltration trenches as
designed. Maintenance responsibility for the infiltration trench should be vested with a responsible
authority by means of a legally binding and enforceable maintenance agreement that is executed as a
condition of the Storm Water Management Permit approval. Typical maintenance responsibilities include:

0 Keep a record of the average de-watering time of the infiltration trench to determine if maintenance is
required.

" The top 6-inch layer of pea gravel and geotextile separating the pea gravel from the stone media serve
as a sediment barrier and require replacement when full of sediment,

" Clear debris and trash from all inlet and outlet structures monthly.
" Check the observation well after three consecutive days of dry weather after a rainfall event. If

complete de-watering is not observed within this period, there may be clogging within the trench
requiring proper maintenance.

* Remove trees, shrubs, or invasive vegetation semi-annually.
" If complete failure is observed, perform total rehabilitation by excavating the trench walls to expose

clean soil, and replacing the gravel, geotextiles, and topsoil.

0
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Average Pollutant Removal Capability
Total Susp~e!ded Solids: 80%-90% Metals: 70%-85%

C r:5%6%Lead,,- 80o 9o%
Zic"80%-90% Total Phosp~horus: 50%-60%

Total Nitrooen: 35%-55% Pathoens/Bactena: 90%-98%

Hydrocarbons: 85%

Infiltration Trench

Summary of Maintenance Requirements

Ensure that the contributing area is stabilized with no active erosion. Monthly

Grass fitter strips should be mowed and grass clippings should be Monthly
removed.

Check observation wells after 72 hours of rainfall. Wells should be
empty after this time period. If wells have standing water, the Semi-annual (every 6-months)underdrain system or outlet may be clogged.

Remove evasive vegetation. Semi-annual (every 6-months)

Inspect pretreatment structures for deposited sediment. Semi-annual (every 6-months)

Replace pea gravel, topsoil, and top surface filter fabric. When clogging or surface

Performtotalrehabilitatonofinftrationtrench.Upostanding water is observed

Perform total rehabilitation of infiltration trench. Upon observed failure

(

(
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Enhanced Dry Swales "N
DescriDtion

Enhanced dry swales are conveyance channels engineered to capture, treat, and release the storm water
quality runoff volume from a particular drainage area. Enhanced swales are different from normal
drainage swales in that they have a designed structure implemented in them to enhance detention and
storm water pollutant removal. Enhanced dry swale systems are designed primarily for storm water
quality and have only a limited ability to provide storm water runoff volume control and downstream
channel protection. Enhanced dry swales are vegetated channels designed to include a filter bed of
prepared soil that overlays an underdrain system. Dry swales are sized to allow the entire water quality
storage volume to be filtered or infiltrated through the swale bottom. Because these swales are
predominantly dry, they are preferred in residential settings.

When and Where to Use it
Enhanced swales are applicable in moderate to large lot residential developments and industrial areas with
low to moderate density where the impervious cover (parking lots and rooftops) of the contributing
drainage areas is relatively small. Enhanced swales are also useful along rural roads and highways that
have driveway entrances crossing the swale.

Desian Criteria
Design enhanced swales with minimal channel slope, forcing the flow to be slow and shallow. This aspect
of the enhanced swale allows particulates to settle out of the runoff and limits the effects of erosion. Place
berms, check dams, weirs, and other structures perpendicular to the swale flow path to promote settling
and infiltration.

a Enhanced swales are open conveyance channels that have a filter bed of permeable soils overlaying
an underdrain system. Runoff is detained in the main swale section where it filters through the filter
bed. The runoff is then collected and conveyed to the desired outlet through a perforated pipe and
gravel system.

* The maximum designed de-watering time is 48 hours, with the recommended de-watering time being
24-hours.

* Enhanced swales have a contributing drainage area less than five (5) acres.
* Design the swale to capture the required water quality runoff volume, and safely pass larger flows.

Flow enters the swale through a pretreatient forebay or along the sides of the swale as sheet flow
produced by level spreader trenches along the top of the bank.

& Limit swale slopes between 1 and 2 percent, unless site topography dictates larger slopes. In this
instance, place drop structures in the swale to limit the slope of a particular section of the swale. Set
the spacing between drop structures a minimum of 50-feet. Add energy dissipation techniques on the
downstream side of the drop structures.

a The maximum overall depth of the water quality runoff volume detained in the channel is 1.5-feet.
* The bottom width of the swale ranges between 2- and 8-feet where applicable to ensure an adequate

filtration area. Wider channels may be designed to increase the filtration area, but consideration must
be given to prevent uncontrolled sub-channel formation.

0 The maximum side slopes of the swale are 2H:IV, and 4H:1V is recommended for ease of
maintenance and for side inflow to remain as sheet flow.

* Design the peak velocity for the 2-year 24-hour storm event to be non-erosive for the soil and
vegetation selected for the swale.

0
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Filter Bed
The filter bed for an enhanced dry swale consists of a permeable soil layer at least 2.5-feet deep. The
drainage pipe is a minimum 4-inch diameter perforated PVC pipe (AASHTO M 252) in a 6-inch gravel
layer. Select a soil media that has a minimum infiltration rate of 1.0-foot per day, and a maximum
infiltration rate of 1.5-feet per day. Place a permeable geotextile filter between the gravel and the
overlaying permeable soil.

Forebay
Protect flow inlets to an enhanced dry swale forebay to reduce erosive forces of the runoff. The preferable
material is a TRM. Riprap may also be used. Provide swale pretreatment with a sediment forebay. The
pretreatment volume is equal to 0.1-inches per impervious acre of the drainage area. The forebay is
typically provided by designing a check dam at the inlet of the swale.

Outlet Structures
The underdrain system of the enhanced dry swale discharges to the storm drainage system on site, or
discharges to a stable protected outlet point.

Overflows
For maximum performance, enhanced dry swales are recommended to be off-line structures. If a swale is
designed to be an online structure, it must be able to safely pass the 25-year 24-hour storm event.

Landscape Plan
Design the enhanced dry swale landscape plan to include the type of turf grass species required along
with a permanent maintenance guideline. Have the planting plan prepared by a qualified landscape
architect, botanist or qualified extension agent.

Inspection and Maintenance
Regular inspection and maintenance is critical to the effective operation of enhanced swales. Maintenance
responsibility should be vested with a responsible authority by means of a legally binding and enforceable
maintenance agreement that is executed as a condition of plan approval.

The surface of the filter bed may become clogged with fine sediments over time. Light core aeration is
required to ensure adequate filtration. Other required maintenance includes but is not limited to:

* Mowing to maintain storage volume and appearance as needed.
* Remove trash and debris as needed.
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Enhanced Dry Swales

Average Pollutant Removal Capability
Total Suspended Solids: 70%-80% Hydrocarbons: 65%

Total Phosohorus: 35%-50% Lead: 60%-70%

Pathoaens/Bacteria: 10%-60% C 15%-45%

Total Nitrogen: 40%-60% n 40%-65%

Enhanced Swales

Summary of Maintenance Reguirements

Mow grass to maintain design height and remove clippings. As needed (frequent/seasonally)

Nutrient and pesticide management. Annual, or as needed
Inspect side slopes for erosion and repair. Annual, or as needed

Inspect channel bottom for erosion and repair. Annual, or as needed

Remove trash and debris accumulated in forebay. Annual

Inspect vegetation. Plant an alternative grass species N Annual (semi-annually first year)original- cover is not established.

Inspect for clogging and correct the problem. Annual

Roto-till or cultivate the surface of the bed if swale does not As neededdraw down in 48 hours.

Remove sediment build-up within the bottom of the swaje. As needed, after 25% of the original design

volumee hasailes

0
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Pre-Fabricated Control Devices

Pre-Fabricated Control Devices
Description

The need for urban water quality BMPs that are very efficient and present less space constraints has
produced the industry of innovated storm water BMP technology and products. These pre-manufactured
products combine settling, filtration, and various biological processes into one controlled system. By
combining these different processes, these BMPs are designed to focus on removing many different types
and concentrations pollutants. Even where pre-fabricated control devices are not able to meet the 80
percent TSS removal goal alone, they can provide excellent pre-treatment in a series of water quality
control BMPs or inlet to permanent pool detention basins or storm water wetlands.

Post construction pre-fabricated storm water quality BMPs are designed to filter and trap trash, floatable
contaminates, sediment, oil and grease, and other pollutants. These BMPs are incorporated into storm
water conveyance systems for pretreatment of storm water runoff. In some instances, pre-fabricated
storm water quality BMPs serve as the only treatment mechanism before the runoff is discharged. Post
construction pre-fabricated storm water quality BMPs are classified in to three separate categories:

1. Catch Basin Inserts
2. Separation Devices
3. Filtration Devices

When and Where to Use It
Pre-fabricated control devices may be used to treat runoff as long as they are designed to treat the first I-
inch of runoff and/or are proven to provide 80 percent TSS removal. Pre-fabricated control devices
include the following beneficial attributes for water quality control over conventional water quality
BMPs:
* Pre-fabricated control devices are placed almost anywhere on a site where they can receive

concentrated flows from storm drainage pipes.
" Pre-fabricated control devises are safe to the public because storm water is treated within the unit and

no surfaces are open to the environment, unlike the permanent pool detention pond or storm water
wetland.

" Minimal on-site construction is required because pre-fabricated control devices are typically
assembled before they reach the site.

Design

Catch Basin Inserts
Catch Basin Inserts are defined as BMPs designed to be installed directly into storm drain catch basins to
treat the runoff before it enters the primary conveyance system.

There are three basic Catch Basin Inserts available: tray, bag, and baskeL These inlets typically are made
of a stainless steel or a high strength corrugated plastic frame that supports a sedimentation chamber and
filter media designed to absorb specific pollutants such as oil, grease hydrocarbons, and heavy metals.
Catch Basin Inserts sometime include a high flow bypass mechanism to prevent scouring and re-
suspension of previously trapped pollutants during larger rainfall events.

South Carolina DHEC
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Pro-Fabricated Control Devices

Pollutant removal efficiencies are variable and highly dependent on storm frequency, influent pollutant
concentrations, rainfall intensity and other factors. Catch Basin Inserts exhibit the following properties:

" Utilize settling, separation, swirling, centrifugal force, and filtering techniques to remove pollutants
from storm water runoff.

" Contain no moving components that require an external power source such as electricity, gas powered
engines or generators.

• Have posted data from third party test results.

I

Catch Basin Insert Average Pollutant Removal Capability
Total Suspended Solids: 50%-85% Metals NA

coppr: 35%-70% Lead: 50%-90%

Zinc: 35%-90% Total Phosphorus: 55%-70%

Total Nitrooen: 35%-55% Pathogens/Bacte*ia; 10%-60%an1%-0

Catch Basin Inserts

South Caroina DHECJuty 31, 2005 Storm Water Management BMP Handbook
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Pre-Fabricated Control Devices

Separation Devices
Separation Devices are defined as BM[Ps designed and sized to capture and treat storm water runoff to
prevent pollutants from being transported downstream. Separation Devices contain a sump for sediment
deposition and a series of chambers, baffles, and weirs to trap trash, oil, grease and other contaminants.
These BMPs are designed as flow-through structures where the inflow rate into the structure is regulated.
These structures are not designed to store the entire water quality volume. Separation Devices sometime
include a high flow bypass mechanism to prevent scouring and re-suspension of previously trapped
pollutants during larger rainfall events.

Pollutant removal efficiencies are variable and are highly dependent on storm size, influent pollutant
concentrations, rainfall intensity, and other factors. Separation Devices exhibit the following properties:
" Utilize settling, separation, swirling, and centrifugal force techniques to remove pollutants from storm

water runoff.
" Contain no moving components that require an external power source such as electricity, gas powered

engines or generators.
" Have posted data from third party test results.

Separation Devices

Filtration Devices
Filtration Devices are defined as BMPs designed and sized to capture and treat storm water runoff to
prevent pollutants from being transported downstream. Filtration Devices are used in areas with impaired
receiving waters where high pollutant removal efficiencies are required. Filtration Devices usually
contain a sedimentation chamber and a filtering chamber. These devices may contain filter materials or
vegetation to remove specific pollutants such as nitrogen, phosphorus, copper, lead, or zinc.

Pollutant removal efficiencies are variable and are highly dependent on storm size, influent pollutant
concentrations, rainfall intensity and other factors. Filtration Devices shall exhibit the following
properties:
" Utilize filtering techniques to remove pollutants from storm water runoff.
" Have posted data from third party test results.

*(
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Pre-Fabricated Control Devices

Separation and Filtration Device Average Pollutant Removal Capability

Total Suspended Solids: 80% Metals 60%
Copper 50% Lead: 80%
Zinc: 70% Total Phosphorus: 40%
Total Nitroken: 30% Hydrocarbons: 80%

Products
There are many pre-fabricated water quality structures on the market that may be used as water quality
control BMPs.

Installation
Install in accordance with the Manufacturer's written installation instructions and in compliance with allOSHA, local, state, and federal codes and regulations. A Manufacturer's representative is required tocertify the installation of all post construction pre-fabricated storm water quality BMPs.

Proper site stabilization is essential to ensure that post construction pre-fabricated storm water qualityBMPs function as designed. These structures are not interned to trap eroded sediment from duringconstruction operations. Post construction pre-fabricated storm water quality BMPs are the last stormwater runoff structures installed on-site, or shall remain off-line until fimal stabilization is achieved.

Inspection and Maintenance
" Inspect and maintain in accordance with the Manufacturer's written recommendations.
" The specific maintenance requirements and schedule prepared by the Manufacturer is signed by theowner/operator of the BMP.
" Require frequent inspection and maintenance to maximize pollutant removal.
• Maintain BMPs at least bi-annually to ensure that the BMPs are working properly.

South Carolina DHEC
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Pre-Fabdcated Control Devices

I •

Keep a maintenance log to track routine inspections and maintenance. Lack of maintenance is the
most common cause of failure for post construction pre-fabricated storm water quality BMPs.
Remove accumulated sediment and other trapped pollutants when the BMP becomes full. Typical
removal of pollutants requires the use of a Vactor truck.

Summary of Maintenance Requirements

Inspect separation and filtration units. Regularly (quarterly)

Clean out sediment, oil and grease, and floatables. As needed
Manual removal of pollutants may be necessary.

Perform requirements obtained from manufacturer. As needed

Frequency of inspection and maintenance is
Inspections. dependent on land use, accumulated solids

climatological conditions, and design of pre-
fabricated device

July 31, 2005
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Vegetated Filter Strip

Vegetated Filter Strips

Description
Vegetated Filter Strips (VFS) are zones of vegetation where pollutant-laden runoff is introduced as sheet
flow. VFS may take the form of grass filters, grass filter strips, buffer strips, vegetated buffer zones,
riparian vegetated buffer strips, and constructed filter strips.

When and Where to Use It
Applicable in areas where filters are needed to reduce pollutant impacts to adjacent properties and water
bodies. VFS are used to remove pollutants from overland sheet flow but are not effective in removing
sediment from concentrated flows. There are two main classifications of VFS:
" Constructed filter strips: Constructed and maintained to allow for overland flow through vegetation

that consists of grass-like plants with densities approaching that of tall lawn grasses.
* Natural vegetative strips: Area where pollutant-laden flow is directed in an overland manner,

including riparian vegetation around drainage channels. Vegetation ranges from grass-like plants to
brush and trees with ground cover.

VFS remove pollutants primarily by three mechanisms:
1. Deposition of bedload material and its attached chemicals as a result of decreased flow velocities and

transport capacity. This deposition takes place at the leading edge of the filter strip.
2. Trapping of suspended solids by the vegetation at the soil vegetation interface. When suspended

solids settle to the bed, they are trapped by the vegetated litter at the soil surface instead of being re-
suspended as would occur in a concentrated flow channel. When the litter becomes inundated with
sediment, trapping no longer occurs by this mechanism.

3. Trapping of suspended materials by infiltrating water. This is the primary mechanism by which
dispersed clay sized particles are trapped.

VFS effectiveness fluctuates considerably depending on vegetation type, vegetation height and density,
season of the year, eroded particle characteristics, size of drainage area, and site topography.

Design Criteria
Select a vegetation type, a ground slope, filter strip width, and strip length. Locate VFS on the contour
perpendicular to the general direction of flow. Select vegetation to be dense, turf-forming grass in order to
minimize water channelization. Never assume that natural vegetation is adequate for VFS. Design a
ponding area at the leading edge of the VFS for bedload deposition.

Juýy 31,.2Do5
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Vegetated Filter Strip

General Design Requirements
a.- Select an applicable area for the VFS

Minimum Ground Slope = 1 percent
Maximum Ground Slope = 10 percent

b. Select a vegetation type.
c. Select the design life and maximum allowable sediment deposition. A design life of 10 years and

deposition of 0.5-feet is recommended.
d. Estimate the long-term sediment yield entering the filter strip and a 10-year 24-hour design single-

storm sediment yield.
e. Determine desired Trapping Efficiency- 80 percent design removal efficiency goal of the total

suspended solids (TSS) in the inflow.
f. Estimate the filter length necessary to prevent deposition within the filter greater than 0.5-feet.

(Assume filter width is equal to disturbed area width but no smaller than 15-feet.)
g. Use the filter length to calculate Trapping Efficiency for the design storm.
h. Repeat (d) and (e) until the lengths match.

Inspection and Maintenance
* Maintenance is very important for filter strips, particularly in terms of ensuring that flow does not

short circuit the practice. They require similar maintenance to other vegetative practices.
" Inspect vegetation for rills and gullies annually and correct. Seed or sod bare areas.
" Inspect grass after installation to ensure it has established. If not replace with an alternative species.
* Inspect to ensure that grass has established annually. If not, replace with an alternative species.
* Mow grass to maintain a height of 3- to 4-inches.
* Remove sediment build-up from the bottom when it has accumulated to 25% of the original capacity.

2220=00=

AvE

75 feet In length

Total Susoended Solids: 54%
Lead: 16%
Zinc: 47%
Total Phosphorus: - 25%
Nitrate Nitrocen: -27%

erage Pollutant Removal Capability

150 feet In length Average

TSS: 84% TSS: 70%
Lead: 50% Metals 40%-50%
Zinc: 47% Total N: 30%
Total Phosphorus: -40% Total P: 10%
Nitrate Nitrogen: -20% Nitrate Nitrocen: 0%

Pathociens/Bacteria: NA
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Vegetated Filter Strip

Roadside Vegetated Filter Strip

Summary of Maintenance Requirements

.... 'i r I,- '' .

Mow grass to maintain design height Regularly (frequently)

Remove litter and debris. Regularly (frequently)

Inspect for erosion, rills and guises, and repair. Annual, or as needed

Repair sparse vegetation. Annual, or as needed

Inspect to ensure that grass has established. If not, Annual, or as needed
replace with an alternative species. Annual,_orasneeded

Nutrient and pesticide management. Annual, or as needed

Aeration of soil. Annual, or as needed

Jul 31, 20015
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Grass Paving and Porous Paving Surfaces

Grass Paving and Porous Paving Surfaces
Description

Grass Paving
Grass paving technology allows for the reduction of paved areas by implementing grass paving in areas
that are infrequently used such as fire lanes and overflow parking where applicable. A variety of grass
paving materials are available on the market. Grass paving units are designed to carry vehicular loading
and may be composed of different types of materials. The pavers are typically covered with sod to make
the areas indistinguishable from other grassed areas. Grass pavers allow water quality benefits by
allowing storm water to infiltrate into the underlying soils and by the filtering of storm water as it flows
through the grass.

Grass pavers provide a more aesthetically pleasing site and reduce the impact of complete asphalt
surfaces. Grass pavers should not be used for frequently traveled or parked in areas. Grass pavers reduce
the runoff volume and extend the time of concentration for a particular site. Some pavers provide enough
infiltration to be considered a pervious area.

Porous Paving
Porous pavement is a permeable pavement surface with an underlying stone reservoir to temporarily store
surface runoff before it infiltrates into the subsoil. This porous surface replaces traditional pavement,
allowing parking lot storm water to infiltrate directly and receive water quality treatment, and also
reducing runoff from the sit

When and Where to Use It
Porous pavement options include porous asphalt, pervious concrete, and grass pavers. The ideal
application for porous pavement is to treat low-traffic or overflow parking areas. Porous pavement also
has highway applications where it is used as a surface material to reduce hydroplaning.

Porous pavements are a good option in ultra-urban areas because they consume no space since there is
very little pervious area in these areas. Since porous pavement is an infiltration practice, do not apply it on
storm water hot spots due to the potential for ground water contamination. The best application of porous
pavement for retrofits is on individual sites where a parking lot is being resurfaced.

Design Criteria
Take soil boring to a depth of at least 4 feet below bottom of stone reservoir to check for soil
permeability, porosity, depth of seasonally high water table, and depth to bedrock.

Not recommended on slopes greater than 5% and best with slopes as flat as possible.

Minimum setback from water supply wells: 100 feet.

Minimum setback from building foundations: 10 feet down gradient, 100 feet upgradient.

Not recommended where wind erosion supplies significant amounts of sediment.

Use on drainage areas less than 15 acres.

Minimum soil infiltration rate of 0.3-0.5 inches per hour.
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Grass Paving and Porous Paving Surfaces

Typicaily design for storm water runoff volume produced in the tributary watershed by the 6-month, 24-Typically design for storm water runoff volume produced in the tributary watershed by the 6-month, 24-
hour duration storm event.

A typical porous pavement cross-section consists of the following layers:

1) Porous asphalt course 2-4 inches thick,
3) Reservoir course of 1.5 to 3 inch stone,
2) Filter aggregate course, and
4) Filter fabric.

Use a geotextile meeting AASHTO M288 Class 1, 2, or 3 in all cases as a filter to protect the long-term
performance of the system.

Inspection and Maintenance
" Porous pavement requires extensive maintenance compared with other practices.
" Avoid sealing or repaving with non-porous materials.
" Ensure that paving area is clean of debris, paving dewaters between storms, and that the area is clean of

sediments monthly.
" Mow upland and adjacent areas, and seed bare areas as needed.
" Vacuum sweep frequently to keep the surface free of sediment as needed.
" Inspect the surface for deterioration or spalling -annually.
" Perform high pressure hosing to free pores in the top layer from clogging as needed.

I

Grass Paver Porous Paving
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Innovative Technologies

Innovative Technologies

Innovative technologies are encouraged and should be accepted providing there is sufficient
documentation as to the effectiveness and reliability of the proposed structure. To justify the efficiency of
innovated water quality control structures, the owner may be required to monitor the pollutant removal
efficiency of the structure. If satisfactory results are obtained, the innovative water quality structure may
be used and no other monitoring studies should be required. If the control is not sufficient, other on-site
and/or downstream controls should be designed to trap the required pollutants.
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IDEAL Model

Calculating Pollutant Loads Using IDEAL Model

Background
The intent of legislation such as the South Carolina Storm Water Management and Sediment Reduction
Act is that developments in South Carolina will not negatively impact water quality and downstream
habitats. The potential for problems present challenges to engineers and developers to design and install
best management practices that will not cause the state's waters to be impaired by pollutants such as
nutrients, sediment, or bacteria. Simplified methods and the IDEAL (Integrated Design and Assessment
for Environmental Loadings) Model for calculating pollutant removal efficiency of BM~s and treatment
systems will assist designers and regulators in meeting state and federal requirements.

The IDEAL Model provides SCDHEC specific design methods that give reasonable assurance that
effluent meets desired performance without the lengthy design process typically associated with designsdeveloped to meet a performance standard. The use of area specific design methods provides a means of
achieving control without the steep learning curve associated with simulation techniques. For large-scale
developments or in sensitive areas, it is still anticipated that site specific data and other procedures such asmodeling be used for detailed evaluation of controls.

Approach
The IDEAL Model includes estimation of performance of detention/retention ponds, extended detentionponds, sand filters, and riparian buffers. The performance of each control is modeled using SCDHEC
specific conditions (including soils, topography, and climate) and compared with removal efficiency. For
each structure, spreadsheet modeling was developed that is consistent with performance standards.

Effectiveness of control, or removal efficiency, is commonly determined by either a water quality designstandard or a performance standard. A water quality performance standard dictates a maximum acceptable
level (i.e., concentration) in the effluent. The control is designed such that this level is not exceeded. Onthe other hand, a water quality design standard establishes a standard specification based on a given
drainage area or similar criterion. There are obvious benefits associated with each method. Performance
standards offer site specific water quality control, but require considerable on-site collection ofinformation for design purposes and are much more difficult to design and review. Structures designed for
performance standards have a higher design cost than structures designed for water quality designstandards. However construction costs tend to be considerably less, since design standards are inherently
conservative. Design standards, on the other hand, are more easily employed and complied with but often
entail risk that the structure is either grossly over designed, resulting in added installation costs, or grosslyunder designed so that the measure may not perform satisfactorily, particularly in sensitive areas. A
preferable alternative to these methods is to provide a design procedure that can meet a desiredperformance without incurring excessive design costs. To achieve this, the design is typically expected tobe slightly conservative, but considerably less conservative than if developed from a design standard.

The IDEAL Model is based on site visits at numerous construction locations throughout South Carolina inorder to see innovative BMPs, as well as areas needing improvement. Cooperation with regulatory
personnel included discussions as to what specific BMPs should/should not be considered for evaluation.
It is recognized that there are a large number of potential post construction BMPs that can potentially be
used.
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IDEAL Model

Evaluation of existing modeling capabilities led to the development of a new model known as IDEAL.
The IDEAL Model, a model for hydrology, sedimentology, and water quality, contains much detail and
ties water quality modeling together with physical, chemical, and biological relationships to provide a
much more realistic description of reactions that are taking place in the real world.

It should be recognized that selection of an appropriate water quality model to allow evaluation of a wide
range of pollutant control technologies in a seamless manner depends on the user's application. This
process led to some modifications in the program to account for selected BMPs, treatment trains,
topography, soil properties, and climate. Data bases of rainfall records for three SCDHEC locations were
analyzed to simplify user data requirements and simplify input for spreadsheets.

Since the method selected for accomplishing the simulation is critical, several items were considered:
* Combine hydrologic, and hydraulic routines with accepted pollutant removal routines.
" Impact on channels or ponds on adjacent wetlands.
* Consider each of the pollutants of interest (nutrients, sediment, and bacteria indicator).

Each of these tasks was accomplished, and the results analyzed to produce spreadsheets that are used as
an aid for designing BMPs based on pollutant removal. It should be recognized that aids such as these are
developed for typical conditions. More detailed evaluation methods should be utilized if the situation is
environmentally sensitive or hazardous. In all cases, good engineering judgment should be considered as
an essential ingredient in design.

The IDEAL Model

The IDEAL Model is not a rule or regulation promulgated by the agency, but is guidance for evaluation
and implementation of best management practices for storm water design. The IDEAL Model was
developed by means of a comprehensive literature review and then use of best available science and valid
scientific principles. State environmental agencies and the EPA have traditionally used guidance
documents to provide preferred methodology to assist its staff with consistent application and to provide
information and guidance to persons outside the agency to allow them to more effectively and efficiently
implement program requirements. Because the IDEAL Model is not binding rules, alternative approaches,
methodologies and solutions are allowed; however, it is incumbent on one proposing an alternative to
adequately demonstrate both the effectiveness and equivalency of that alternative.
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South Carolina Department of Health and Environmental Control - www.scdhec.gov

OCRM: Publications Clearinghouse

Technical Documents - Water Resources

The SC OCRM Information Clearinghouse is a National Oceanic Atmospheric Administration Coastal Management Fellowship
project funded by NOAA and the State of South Carolina.

General Environmental Quality

In South Carolina, the State's Pollution Control Act serves to implement the provisions of the Federal Clean Water Act. The
quality of natural resource based planning should be enhanced as water quality can be assessed, and programs developed,
on a watershed basis where natural system boundaries are utilized to limit planning areas.

9 Overview of Water Quality Management Components in the Charleston Harbor Project Area by Milt Rhodes; 1996;
Details of SC-DHEC different departments & their responsibilities, laws and histories.
Citizens Guide to Clean Water by the Palmetto Conservation Foundation and SC-DHEC; 51 pp. Excellent description
of water basics from rain to water bodies to the sea. Discusses point and nonpoint source pollution, wetlands,
watersheds and regulations. (on the SC Bureau of Water site)

* The Facts on Groundwater a SC-DHEC Bureau of Water pamphlet; 2 pp. Defines and explains the where, what and
how of groundwater, its uses and potential contamination sources. (on the SC Bureau of Water site)

Marina Dredging and Spoil Disposal

Depending on how and where it is accomplished, the disposal of dredged material may have substantial effects upon natural
resources in the disposal area. Currently, more than 3.8 million cubic meters of material are removed annually from the
channels of the estuary to maintain adequate water depths for Charleston's ship traffic.

" Dredging and Spoil Disposal Needs Assessment (123 pages, 5.5 MB)

" Questionnaire for marina owners and operators

" Dredging and Disposal Alternatives and Techniques for South Carolina Coastal Marinas

• A Cultural Resources Reconnaissance of Possible Dredge Disposal by Paul Brockington and E.C. Poplin; 1992: 60 pp.
Analyzes the potential impacts of dredging and dredged material on known or suspected cultural resources.

" Environmental Assessment for Altemative Dredged Material for Disposal Sites in Charleston Harbor by Fred A.
Holland, D.E. Porter, R.F. Van Dolah, R.H. Dunlap, G.A. Steele and S.M. Upchurch; 1993; 144 pp. Very well written,
Threatened & Endangered Habitats listed in appendix.

" Spawning Locations Determined by Acoustic Sampling for Spotted Seatrout, Red Drum and Black Drum in Charleston
Harbor by W.A. Roumillat; 1999; 18 pp. Looks at the spawning locations, particularly in regard to dredging and makes
policy recommendations.

Chemical Contamination

In some cases, metal leachates may accumulate in sediments and oysters immediately adjacent to pilings, but do not appear
to become concentrated in sediments or oysters elsewhere in the same creeks.

a A Study of Wood Preservative Leachates from Docks in an Estuarine Environment by P.H. Wendt, R. F. Van Dolah, M.
Y. Bobo, T. D. Mathews and M. V. Levisen; 1995; 43 pp; Discusses variety of chemical pollutants.

Golf Courses
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Maintain non-chemically treated vegetative buffer zones of at least fifty feet adjacent to all natural watercourses to assist infiltering nutrients and pesticides in runoff and to moderate water temperatures.

" Goff Course Best Management Practices Literature Review by Steve Klaine; 1994; 16 pp. with 8 pp. references.Introduction to basic golf best management practices. Easy to read.
" Environmentally Sensitive Techniques in Golf Course Management: A Model Study at the Ocean Course KiawahIsland. by Steve Klaine, Vincent A. Leopold, Michael J. Hooper, Ronald J. Kendall, James L. Cowles, Frank C.Bailey, Barry L. Forsythe II, Carol P. Weiskopf, Thomas W. Lapoint, Landon C. Miller, AA Fouts and Thomas R.Rainwater; 1995; 250 pp. A research study that is also interesting reading. Well done research of pesticides upon fishand birds.

" An Environmentally Friendly Coastal Golf Course: An Architect and Supertindents's Manual by Steve Kaine, ThomasRainwater and Barry Forsythe; 1995; 47 pp. Easy to read, well organized.

Point Source Pollution

Lower flushing rates make the smaller tidal creeks more susceptible to human induced changes in water quality, includingmore frequent extreme fluctuations in salinity, changes in bottom sediments, and alterations in dissolved oxygen dynamics.Creeks draining relatively developed watersheds showed significantly more frequent violations of existing dissolved oxygenstandards and appeared to have the greatest exposure to low dissolved oxygen conditions.

a Enforcement of NPDES Permits by G. I. Scott, T. Shearer and R.E. Thompson; 1998; 14 pp. Discusses CharlestonHarbor Project estuary industries and the National Pollution Discharge Elimination System.

Nonpoint Source Pollution

Nonpoint source pollutants in runoff include pesticides, heavy metals, excess nutrients, suspended solids, and fecal coliformbacteria.

" Storm Water Impacts on Creeks, Variability of Secondary Estuarine Watershed Creeks by Phillip Dustin; 51 pp. &appendix of charts and maps; Compares developed & undeveloped watershed water quality in tidal creeks. (Par1/Part 2/Part 3)

" 1994 Report of the Isle of Palms Connector Study for the Charleston Harbor Project by Philippe E. Ross and Paige A.Leitman; 1994: 57 pp. Good discussion of road contaminants and how to test, suggests better testing methodologieswhile using other relevant research.

" Building A Better Bridge: A Study of the Isle of Palms Connector by Philippe E. Ross; 1995; 24 pp. A continuation ofthe 1994 study.

" The Center for Watershed Protection A link to an excellent source for stormwater management and water qualityplanning. (a non-SC DHEC site)

" Stormwater Strategies: Community Responses to Runoff PQllution-Strategies in the South East by the NaturalResource Defense Council; 1999; html. This covers the most effective strategies being employed by communities inthe South East to control urban runoff. It is intended to serve as a guide for local decisionmakers and municipalofficials. It is also a resource for citizens concerned about the quality of their local environment. (a non-SC DHEC site)
" Maintaining Water Quality Through Stormwater Controls a SC-DHEC Bureau of Water pamphlet; 4 pp. Briefly outlinesnonpoint source pollution concerns affecting the assimilative capacity of water bodies and the need for bestmanagement practices to deal with stormwater runoff. (on the SC Bureau of Water site)
" Polluted Runoff: Lessons Learned from the National Estuarine Research Reserve System (NERR) by theNERR/NQAA; 2000; 28 pp. Water quality research from the NERRs, summarized to apply at the local level. Easy toread. (a non-SC DHEC site)

* Review of Nonpoint Source Pollution and Best Management Practices Along the SC Coast by D. Mac Kelley, Jr.; 1993:82 pp. Discusses Fed & State laws, BMPs; Gives design stats for detention and retention ponds, trench systems,porous pavement, vegetative strips and constructed wetlands. (Fart 1/Paqt /Part 3)

I .. I I



. SCDHEC: OCRM: Technical Documents - Water Resources Page 3 of 4

On-Site Septic Systems

" Field Evaluation of Four Onsite Disposal Systems and Their Impacts to Shallow Ground Water in the Coastal Zone of
SC by Usa Hajiar. A good study to determine if septic systems installed under the current regulations protect shallow
groundwater and closely connected surface waters. (Part 1/ Part 2)

" An Examination of Onsite Wastewater Disposal Policy in the Coastal Zone: Implications for the Charleston Harbor
Project Area by David M. Szymanski; 1994; 70 pp. Gives Federal & State laws, and local framework suggestions. (Part
!JPart•2

" Septic Tank Absorption System Design Aid and Site Suitability Evaluation Tool for South Carolina Coastal Soils by
Michael E. Meadows; 1997; 14 pp. A technical research paper with useful examples. (Part 1/Part 2)

* Evaluation of Analytcal Profile Indexing, Fatty Acid Profiling Analysis and Pulsed Field Gel Electrophoresis Analysis of
E. Coli Bacteria in Environmental Samrples to Identify Pollution Sources by G.P. Richards, G, Seabom, B.C. Thompson
& G.I. Scott, NMFS; 1997; 37 pp. A technical research paper to assess different methods of distinguishing human from
non-human fecal coliform bacteria. (Part 1/Pa.rt J

Best Management Practices

The control of nonpoint pollution in the U.S. is based on the identification and promotion of best management practices or
BMPs, including retention ponds (contain permanent water storage), detention and extended detention ponds (dry out
between storms), vegetative filter strips or buffers, and infiltration BMPs, such as infiltration trenches, medians and swales.

a Review of Nonpoint Source Pollution and Best Management Practices Along the SC Coast by D. Mac Kelley, Jr.; 1993;
82 pp. Discusses Fed & State laws, BMPs; Gives design stats for detention and retention ponds, trenchs systems,
porous pavement, vegetative strips and constructed wetlands. (Part 1/Part 2/Pa__rt 3

9 Storrnwater Pond Maintenance by Ward Reynolds, Lisa Hagjar & Tess Rodgers; 2000; 20 pp. Descriptions of
stormwater ponds function, maintenance and various problems with solutions.

a Maintaining Water Quality Through Stormwater Controls a SC-DHEC Bureau of Water pamphlet; 4 pp. Briefly outlines
nonpoint source pollution concerns affecting the assimilative capacity of water bodies and the need for best
management practices to deal with stormwater runoff. (on the SC Bureau of Water site)

a New! DHEC OCRM Stormwater BMP Handbook

o Complete Handbook

o Erosion Prevention Measures

o Sediment Controls

o Runoff Control and Conveyance Measures

o Alternative Erosion Prevention and Sediment BMPs & Post Construction Water Quality Controls

o Non Structural Low Impact Development Controls

o Structural Controls

o Innovative Technologies and Ideal Model

o Appendices (zip)

o Standard Details (zip)

o Figure (zip)

New! DHEC OCRM BMP Field Manual

o Complete Handbook

o Erosion Prevention BMPs

o Sediment Control BMPs

o Runoff Control and Conveyance Measures

o Alternative Erosion Prevention and Sediment BMPs

o Post Construction Water Quality Controls
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o Non Structural Low Impact Development Controls

o Structural Controls

o Special Construction Operation BMPs

o Waste Manaqement BMPs

o Standard Details Guide

o Standard Details

o References

o Autocad Files (zio)

Nutrient Loads

9 Spatial and Temporal Patterns of Inorganic Nitrogen and Phosphorus Distributions in the Goose Creek Estuary:

Cooper River/Charleston Harbor Estuary System by Adriene P. Douglas; 1995; 19 pp. Well-organized research

outlines the cause and effects of nutrient pollution. This thesis is a basic example concerning watershed management

effects on water resources.

a Harmful Algal Blooms in US Waters by the National Science and Technoloqg Council Committee on Environment and

Natural Resources; 2000; 47 pp. Easy to read, excellent description of 'red tides'. Discusses a variety of studies of the

probable causes, the impacts, preventive measures, and management necessary when the toxins appear. (a non-SC

DHEC site)

a Clean Coastal Waters: Understanding and Reducing the Effects of Nutrient Pollution by the National Research Council;

2000; 428 pp. A book the discusses the causes and effects of nutrient pollution on the coastal environment. (a non-SC

DHEC site)
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Erosion Prevention Measures

Erosion Prevention BMPs
Use erosion prevention measures during and after construction site
preparation in order to safely convey clean water to storm drains or
adequate watercourses. One or more measures should be utilized as
appropriate during the project's construction phase. Such measures may
include but are not limited to: phasing and construction sequencing,
surface roughening, temporary seeding, mulching, erosion control
blankets, and reinforcement matting. Each of these measures is discussed
in the Sections below.

In addition to site-specific erosion control measures, the grading plan
includes the following general measures as a minimum:

" Vegetated finished cut and fill slopes should not be steeper than
3H: IV, unless an erosion control blanket or turf reinforcement mat is
used.

* Do not place cuts or fills close to property, endangering adjoining
property without adequately protecting such properties against
erosion, sedimentation, slippage, settlement, subsidence, or other
damages.

* Provide subsurface drainage in areas having a high water table to
intercept seepage that affects slope stability, bearing strength, and
undesirable wetness.

* Do not place fill material where it can slide or wash onto another
property.

" Do not place fill adjacent to channel banks where it can create bank
failure, reduce the capacity of the stream, or result in downstream
sediment deposition.

* Include all borrow and disposal areas as part of the grading plan.

South Carolina DHEC Storm Water Management BMP Field Manual
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Erosion Prevention Measures

92ý

" Provide adequate channels and floodways to safely convey increased
runoff from the developed area to an adequate outlet without causing
significant channel degradation, or increased off-site flooding.

* Grade the site to direct flows to appropriate controls.

The following Erosion Prevention Measures are discussed in this
handbook.

* Surface Roughening
* Temporary Seeding
0 Mulching
0 Erosion Control Blankets (ECBs)
* Turf Reinforcement Mats (TRMs)
• Flexible Growth Matrix (FGM)
• Bonded Fiber Matrix (BFM)
* Permanent Seeding
• Sodding
* Riprap
a Outlet Protection
0 Dust Control
0 Polyacrylamide (PAM)

South Carolina DHEC Storm Water Management BMP FReid Manual
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Erosion Prevention Measures Surface Roughening

Surface Roughening

Plan Symbol

OCR®

Description
Surface roughening is the creation of horizontal grooves, depressions, or
steps that run parallel to the contour of the land. The following surface
roughening measures are approved for use:

" Tracking (driving a crawler tractor up and down a slope, leaving the
cleat imprints parallel to the slope contour).

* Stair-step grading.
* Grooving (using disks, spring harrows, or teeth on the bucket of a

front-end loader).

Tracking
Description

Tracking is defined as driving tracked machinery up and down slopes,
leaving the cleat imprints parallel to the slope contour.

When and Where to Use It
To slow erosion, perform tracking as soon as possible after the
vegetation has been removed from the slope. Use tracking with
temporary seeding and temporary mulching to stabilize an area. Perform
tracking immediately after grading activities have ceased (temporarily or
permanently) in an area.

South Carolina DHEC Storm Water Management BMP Field Manual
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I

Installation
Avoid excessive compacting of the soil surface when tracking since soil
compaction inhibits vegetation growth and causes higher runoff rates. As
few passes as possible should be made with the machinery in order to
minimize compaction.

Seed and mulch surface roughened areas by the means of tracking within
14 days.

Stair-Step Grading
Description

Stair-Step Grading is defined as cutting stair-steps into slopes with each
step having a maximum horizontal distance of 4-feet and a maximum
vertical distance of 4-feet.

When and Where to Use It
To slow erosion, perform stair step grading within 7 days after the
removal of vegetation from the slope. Stair step grading is applicable on
cut slopes with a gradient steeper than 3H:IV but less than 2H:IV. Stair-
step grading is applicable on any material soft enough to be moved with
a bulldozer. Stair-step grading works well with soils containing large
amounts of small rock. Prepare stairs wide enough to work with standard
earth moving equipment. Stair-step grading is used with seeding to
stabilize an area.

Installation
The ratio of vertical cut distance to horizontal distance is steeper than
1V:IH and the horizontal portion of the "step" slopes towards the
vertical wall.

Seed and stabilize areas graded in this manner within 14 days.

South Carolina DHEC Storm Water Management BMP Field Manual
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Erosion Prevention Measures Surface Roughening

Grooving
Description

Slope Grooving is defined as using machinery to create a series of ridges
and depressions that run perpendicular to the slope on the contour.

When and Where to Use It
To slow erosion, perform slope grooving within 7 days after the removal

of vegetation from the slope.

Groove cut and fill slopes with a gradient steeper than 3H: IV but less
than 2H: IV. Grooving is done by any implement that is safely operated
on the slope.

Slope Grooving is used with seeding and planting to stabilize an area.

Installation
Install slope grooving with any appropriate implement that is safely
operated on the slope not causing undue compaction. Suggested
implements include discs, chisel plows, and the teeth on a front-end
loader bucket. Install grooves a minimum of three inches deep and no
further than 15 inches apart.

Seed and stabilize areas that are graded in this manner within 14 days.

Inspection and Maintenance
" Inspect every 7 calendar days and within 24-hours after each rainfall

event that produces ½--inches or more of precipitation.

" If rills (small watercourses that have steep sides and are usuallyonly
a few inches deep) appear, re-grade and re-seed immediately.

South Carolina DHEC Storm Water Management BMP Field Manual
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Erosion Prevention Measures Surface Roughening

Surface Roughening (Tracking)

Preventive Measures and Troubleshooting Guide

South Carlina DHEC Storm Water Management BMP Field Manual
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Erosion Prevention Measures Temporary Seeding

Temporary Seeding

Plan Symbol

DescripOtion
The purpose of temporary seeding is to reduce erosion and sedimentation
by stabilizing disturbed areas that would otherwise lay bare for long
periods of time before they are worked or stabilized. Temporary seeding
is also used where permanent vegetation growth is not necessary or
appropriate.

When and Where to Use It
Temporary seeding is used on exposed soil surfaces such as denuded
areas, soil stockpiles, dikes, dams, banks of sediment basins, banks of
sediment traps, and temporary road banks. Temporary seeding prevents
and limits costly maintenance operations on other sediment control
structures. Sediment clean-out requirements for sediment basins,
sediment, traps, and silt fence is reduced if the drainage area is seeded
when grading and construction operation are not taking place.

Temporary stabilization is required within 14 days after construction
activity is complete unless construction activity is going to resume
within 21 days. Cover seeded areas with an appropriate mulch to
provide protection from the weather. When the temporary vegetation
does not grow quickly or thick enough to prevent erosion, re-seed as
soon as possible. Keep seeded areas adequately moist. Irrigate the seeded
area if normal rainfall is not adequate for the germination and growth of
seedlings. Water seeded areas at controlled rates that are less than the
rate at which the soil can absorb water to prevent runoff. Runoff of
irrigation water wastes water and can cause erosion.

South Carolina DHEC Storm Water Management BMP Field Manual
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Erosion Prevention Measures Temporary Seeding

Seed Selection
Seed selection is based on geographical location, soil type and the season
of the year in which the planting is to be done. Use the tables in
Appendix C as a guide for conventional tillage methods (plowing,
seedbed preparation, hydroseeding, etc). If a fast growing crop to nurse
the permanent specie or species is required, then use the mix rate. Failure
to carefully follow agronomic recommendations results in an inadequate
stand of temporary vegetation that provides little or no erosion control.

Installation
Tillage

If the area has been recently plowed, no tillage is required other than
raking or surface roughening to break any crust that has formed leaving a
textured surface. Disk the soil for optimal germination when the soil is
compacted less than 6-inches.

Soil Testing
Soil testing is available through Clemson University Cooperative
Extension Service.

Lime
Lime is not required for temporary seeding unless a soil test shows that
the soil pH is below 5.0. It may be desirable to apply lime during the
temporary seeding operation to benefit the long-term permanent seeding.
Apply a minimum of 1.5 tons of Lime/acre (70,lbsJl 000 ft2) when used.

Fertilizer
Apply a minimum of 500 pounds per acre of 10-10-10 fertilizer (11.5
pounds per 1000 square feet) or equivalent during temporary seeding
unless a soil test indicates a different requirement. Incorporate fertilizer
and lime (if used) into the top 4-6 inches of the soil by disking or other
means where conditions allow.

South Carolina DHEC Storm Water Management BMP Field Manual
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Seeding
Loosen the soil surface before broadcasting the seed. Apply seed evenly
by the most convenient method available for the type of seed used and
the location of the temporary seeding. Typical application methods
include but are not limited to cyclone seeders, rotary spreaders, drop
spreaders, broadcast spreaders, hand spreaders, cultipacker seeder, and
hydro-seeders. Cover applied seed by raking or dragging a chain, and
then lightly firm the area with a roller or cultipacker.

Mulching
Use mulch with temporary seed applications to retain soil moisture and
reduce erosion during the establishment of vegetation. Typical mulch
applications include straw, wood fiber, hydromulches, BFM and FGM.
Use hydromulches with a minimum blend of 70% wood fibers.

The most commonly accepted mulch used in conjunction with temporary
seeding is small grain straw. This straw should be dry and free from
mold damage and noxious weeds. The straw may need to be anchored
with netting or emulsions to prevent it from being blown or washed
away. Apply the straw mulch by hand or machine at the rate 1.5-2 tons
per acre (90 pounds per 1000 square feet). Frequent inspections are
necessary to check that conditions for growth are good.

Irrigation
Seeded areas should be kept adequately moist. Irrigate the seeded area if
normal rainfall is not adequate for the germination and growth of
seedlings. Water seeded areas at controlled rates that are less than the
rate at which the soil can absorb water to prevent runoff. Runoff of
irrigation water wastes water and can cause erosion.

Re-seeding
Re-seed areas where seeding does not grow quickly, thick enough, or
adequately to prevent erosion. Base seed selection should on the
requirements of local Specifications.

South Carolina DHEC Storm Water Management BMP Fed Manual
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Erosion Prevention Measures Temporary Seeding

Inspection and Maintenance
" Inspect every 7 calendar days and within 24-hours after each rainfall

event that produces ½-inches or more of precipitation.

* Cover seeded with mulch to provide protection. Frequent inspections
are necessary to check that conditions for growth are good.

" Supply temporary seeding with adequate moisture. Supply water as
needed, especially in abnormally hot or dry weather or on adverse
sites. Control water application rates to prevent runoff.

" Base seed selection on local Specifications.

" Re-seed areas where the plants do not grow quick enough, thick
enough, or adequately enough to prevent erosion should be re-
seeded,

Temporary Slope Stabilization

South Carolina DHEC Storm Water Management BMP Field Manual
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Preventive Measures and Troubleshooting Guide

lope was improperly oughen slopes. Furrow along the contour of
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verage is inadequate. ollow recommended application rates. Count
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*d areas, temporary irrigation may be
__________________ necessary.
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Erosion Prevention Measures Mulching

Mulching

Plan SymbolS
Description

Mulching is a temporary soil stabilization erosion control method where
materials such as grass, hay, wood chips, wood fibers, or straw are
placed on the soil surface. In addition to stabilizing soils, mulching can
enhance the absorption of water by the soil, reduce evaporation losses,
regulate soil temperatures and reduce the speed of storm water runoff
over an area.

When and Where to Use It
Use erosion control mulching on level areas or on slopes up to 50
percent. Where soil is highly erodible, nets should only be used in
connection with organic mulch such as straw and wood fiber.

Mulch is an effective ground cover when the establishment of vegetation
is improbable due to severe weather conditions (winter conditions), poor
soil, or steep slopes.

Installation
Grading is not necessary before mulching but may be required if
vegetation is expected to grow.

Anchor loose hay or straw by applying tackifier, stapling netting over the
top, or crimping with a mulch-crimping tool.

Effective use of netting and matting material requires firm, continuous
contact between the materials and the soil. If there is no contact, the
material will not hold the soil and erosion will occur underneath the
material.

South Carolina DHEC Storm Water Management BMP Field Manual
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Erosion Prevention Measures Mulching

Materials that are heavy enough to stay in place (for example, bark or
wood chips on flat slopes) do not need anchoring.

Apply hydro-mulch in spring, summer, or fall to prevent deterioration of
mulch before vegetation becomes established.

There must be adequate coverage to prevent erosion, washout, and poor
plant establishment. If an appropriate tacking agent is not applied, or is
applied in insufficient amounts, mulch is lost to wind and runoff.

Inspection and Maintenance
" Inspect every 7 calendar days and within 24-hours after each rainfall

event that produces ½-inches or more of precipitation.

" Repair or replace damaged areas of mulch or tie-down material
immediately.

I

Straw Mulching Straw Mulch

South Carolina DHEC Storm Water Management BMP Field Manual
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Erosion Prevention Measures Mulching

Preventive Measures and Troubleshooting Guide
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Erosion Prevention Measures Erosion Control Blankets

Erosion Control Blankets (ECBs)
Plan Symbol

Description
Temporary erosion control blankets (ECBs) are products composed
primarily of biologically, photochemically or otherwise degradable
constituents such as wheat straw, coconut fiber, or aged curled excelsior
wood product with longevity of approximately 1- to 3-years.

When and Where to Use It
Use ECBs for temporary stabilization of soil immediately following
seeding until the vegetative cover has grown and becomes established.
ECBs provide temporary protection by degrading over time as the
vegetation becomes established. Some products are effective for a few
months while others degrade slowly and are effective for up to 3-years.

ECB Categories
" Class A (Slope Applications Only)
* Class B (Channel Applications Only).

Class A ECBs are for slooe applications only.
* Applicable for slopes 2H:IV or flatter only. Slopes greater than

2H: IV require Turf Reinforcement Matting (TRM).

Class B ECBs are for channel applications.
* Use for channels and concentrated flow areas with a maximum

calculated shear stress less than 1.75 lbfft2 . Design shear stresses
greater than 1.75 lbWft 2 require TRM applications.

South Carolina DHEC Storm Water Management BMP Field Manual
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Erosion Prevention Measures Erosion Control Blankets

All acceptable Class A and Class B temporary erosion control blankets
consisting of straw, coconut, or straw-coconut blends meet the following
requirements:

" Use non-organic, photodegradable or biodegradable polypropylene
netting.

* Consist of double netted matting, defined as matting with netting
on both sides of the blanket. The top netting is degradable
polypropylene with a maximum mesh opening of 0.75 inches by 0.75
inches. The bottom is degradable polypropylene with a maximum
mesh opening of 0.5 inches by 0.5 inches.

" Be sewn on center a maximum of 2.0 inches

All acceptable Class A and Class B temporary erosion control blankets
consisting of curled excelsior fibers meet the following requirements:

" Use non-organic, photodegradable or biodegradable polypropylene
netting

" Consist of double netted matting. Double netted matting is matting
with netting on both sides of the blanket. The degradable
polypropylene top netting requires a maximum mesh opening of 1.0-
inches by 1.0-inches. The degradable polypropylene bottom netting
requires a maximum mesh opening of 1.0-inches by 1.0-inches

" Consist of curled excelsior interlocking fibers with 80% of the fibers
a minimum of 6-inches long

• Sewn on center a maximum of 4.0-inches.

Use Class A and Class B temporary erosion control blankets having the
following Minimum Average Roll Values (MARV) for physical
properties, as derived from quality control testing performed by a
Geosynthetic Accreditation Institute - Laboratory Accreditation Program
(GAI-LAP) accredited laboratory:
* Minimum mass per unit area (ASTM D6475) of 6 ozlyd 2 (203 g/m2)
0 Minimum thickness (ASTM D6525) of 0.25-inches (6 mm)
a Minimum initial grab tensile strength (ASTM D6818) of 75x75 lb/ft.

(lxI kN/m)
* Minimum roll width of 48-inches (1.22 m)

South Carolina DHEC Storm Water Management BMP Field Manual
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Erosion Prevention Measures Erosion Control Blankets

For Class B channel applications, a minimum unvegetated shear
stress of 1.0 lb/ft2 (48 N/n 2) based on short-term peak flow duration
of 0.5 hour is required.

Installation
Grade and compact ECB protected areas as indicated on the plans.

Remove large rocks, soil clods, vegetation, and other sharp objects that
could keep the ECB from intimate contact with subgrade.

Prepare seedbed by loosening 2 to 3 inches of soil above final grade.

Proper ECB installation is different for each product, therefore follow the
recommended installation procedure from the specific manufacturer.

When requested, a Manufacturer's. Representative may be required to be
on-site to oversee and approve the initial installation of the ECB. When
requested, a letter from the Manufacturer approving the contractor
installation may be required.

Inspection and Maintenance
a Inspect areas protected by ECBs for dislocation or failure every 7

calendar days and within 24-hours after each storm that produces Y2-
inch or more of rain.

0 Conduct regular inspections until grasses are firmly established.
0 Adhere to the pinning or stapling pattern as shown on the

Manufacturer's installation sheet.
* If there is evidence that the ECB is not securely fastened to the soil,

require extra pins or staples to inhibit the ECB from becoming
dislodged.

* If washout or breakage occurs, repair all damaged areas immediately
by restoring the soil on slopes or channels to its finished grade, re-
apply fertilizer and seed, and replacing the appropriate ECB material
as needed.

,, It 'm ,,, . .. ...
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ECB Slope Applications

Preventive Measures and Troubleshooting Guide
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Turf Reinforcement Mats (TRMs)

Plan Symbol

Description
Turf Reinforcement Mats are products composed primarily of
nondegradable products that enhance the ability of living plants to
stabilize soils. They bind with roots to reinforce the soil matrix with
longevity greater than 5-years.

When and Where to Use It
Use TRMs where vegetation alone will not hold a slope or streambank.
TRMs enable the use of "green" solutions in areas where only "hard"
solutions such as riprap or concrete linings were viable in the past.

.TRM Categories
o Type I, Type 2, Type 3 and Type 4.

Types I & 2 TRMs are a strong three-dimensional stable net structure. A
degradable fiber matrix may be included to provide immediate coverage
for bare soil.

* Type 1 matting should be placed on slopes 2H:IV or flatter or in
channels where the calculated design shear stress is 4.0 lb/ft2 or less
and the design flow velocity is up to 10 fps.

Type 2 matting should be placed on slopes 15H:IV or flatter or in
channels where the calculated design shear stress is 6.0 lb/ft2 or less
and the design flow velocity is uD to 15 fbs.

South Carolina DHEC Storm Water Management BMP Feld Manual
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" Type 3 TRMs are a strong three-dimensional stable net structure
providing sufficient thickness, strength, and void space to capture
and retain soil and allow for the development of root growth and
vegetation within the matrix. Matting of this type should be placed
on slopes 1H:1V or flatter or in channels where the calculated
design shear stress is 8.0 lb/ft2 or less and the design flow velocity
is up to 20 fps.

" Type 4 (High Survivability) TRMs are specially designed
geosynthetics for erosion control applications on steep slopes and
vegetated waterways.

" All components of Type 4 TRMs should be 100% synthetic and
resistant to biological, chemical, and ultraviolet degradation.

a Matting of this type should be placed on slopes 1H:1V or mreater or
in channels where the calculated design shear stress is up to 12 lb/ft2
and the design flow velocity is up to 25 fMs.

0 This category is used when field conditions exist with high loading
and/or high survivability requirements such as maintenance, structural
backfills protecting critical structures, utility cuts, potential traffic areas,
abrasion, higher factors of safety and/or general durability concerns.

All primary TRM matrix materials are defined as long-term, non-
degradable materials designed to reduce soil erosion and assist in the
growth, establishment, and protection of vegetation for a period of time
exceeding 5 years.
The major stiructural components of Type I and Type 2 TRMs are 100%
synthetic and resistant to biological, chemical, and ultraviolet
degradation. A degradable fiber matrix may be included to provide
immediate coverage for bare soil. All components of Type 3 and Type 4
TRMs are 100% synthetic and resistant to biological, chemical, and
ultraviolet degradation.

South Carolina DHEC Storm Water Management BMP Field Manual
July, 2005 1-20

0



Erosion Prevention Measures 
Turf Reinforcement Mats

Erosion Prevention Measures Turf Reinforcement Mats

Installation
Grade and compact areas to be protected with TRMs as indicated on the
plans.

Remove large rocks, soil clods, vegetation, and other sharp objects that
could keep the TRM from intimate contact with subgrade.

Prepare seedbed by loosening 2 to 3 inches of soil above final grade.

The proper installation of TRMs is different for each product, therefore
the recommended installation procedure from the specific manufacturer
should be followed.

When requested, a Manufacturer's Representative may be required to be
on-site to oversee and approve the initial installation of the TRM. When
requested, a letter from the Manufacturer approving the contractor
installation may be required.

Inspection and Maintenance
" Check areas protected by TRMs for dislocation or failure every 7

calendar days and within 24-hours after each storm that produces ½-
inch or more of rain.

" Conduct regular inspections until grasses are firmly established.
" Adhere to the pinning or stapling pattern as shown on the

Manufacturer's installation sheet. If there is evidence that the TRM
is not securely fastened to the soil, require extra pins or staples to
inhibit the TRM from becoming dislodged.

" If washout or breakage occurs, repair all damaged areas immediately
by restoring the soil on slopes or channels to its finished grade, re-
apply fertilizer and seed, and replacing the appropriate TRM material
as needed.

South Carolina DHEC Storm Water Management BMP Field Manual
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I

TRM Slope Application TRM Channel App

Preventive Measures and Troubleshooting Guide
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Flexible Growth Media/Matrix

Plan Symbol

Description
A Flexible Growth Matrix (FGM) combines both chemical and
mechanical bonding techniques to lock the matrix in place. FGM is
composed of crimped, manmade fibers, organic fibers, and performance-
enhancing additives that form a lofty, interlocking matrix. FGM has air
spaces and water-absorbing cavities that improve seed germination,
reduce the impact of raindrop energy, and minimize soil loss. Water
insoluble tackifiers and flocculants chemically bond the matrix to the soil
surface.

When and Where to Use It
FGM is applicable for the following situations:
* As a TypeA Temporary Erosion Control Blanket
" Slopes up to 2H:IV
" As an infill for TRMs on slopes greater than 2H: IV
" Environmentally sensitive areas not compatible for netting
" When the required longevity of soil protection is up to 1 year
" When the site requires immediate erosion protection and there is a

risk of impending weather
* When fast vegetation establishment is required
" When a high factor of design safety is required.

FGM is not applicable as a channel liner or for areas receiving
concentrated flow. Applicable FGM may be selected from the SCDOT
approved products list.

South Carolina DHEC Storm Water Management BMP Field Manual
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Installation
All FGM components are pre-packaged by the Manufacturer to assure
material performance. Under no circumstances is field mixing of
materials, additives or components accepted. Examine substrates and
conditions where materials will be applied. Apply FGM to
geotechnically stable slopes that have been designed and constructed to
divert runoff away from the face of the slope. Do not proceed with
installation until satisfactory conditions are established.

Install FGM with a contractor who is certified and trained by the
Manufacturer in the proper procedures for mixing and applying the
FGM. Strictly comply with the Manufacturer's mixing recommendations
and installation instructions. Use approved hydraulic seeding/mulching
machines with fan-type nozzle (50-degree tip) for FGM applications.
Apply FGM from opposing directions to the soil surface in successive
layers, reducing the "shadow effect" to achieve maximum coverage of all
exposed soil. FGM does not require a cure time and is effective
immediately such that FGM may be applied immediately before, during
or after a rainfall event. Install FGM materials according to the
Manufacturer's application rates.

Inspection and Maintenance
" Check areas protected by FGM for dislocation or failure every 7

calendar days and within 24-hours after each storm that produces ½-
inch or more of rain.

" Reapply FGM to disturbed areas that require continued erosion
control.

* Maintain equipment to provide uniform application rates. Rinse all
mixing and application equipment thoroughly with water to avoid
formation of residues and discharge rinse water appropriately.

" Degradation of FGM is expected to occur as a result of mechanical
degradation, chemical and biological hydrolysis, sunlight, salt, and
temperature. Reapply FGM in accordance with the Manufacturer's
instructions. Reapplication is not required unless FGM treated soils
are disturbed or turbidity or water quality shows the need for an
additional application.

Sout Carolina DHEC Storm Water Management BMP Field Manual
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FGM Application

Preventive Measures and Troubleshootingq Guide
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Bonded Fiber Matrix (BFM)

Plan Symbol

BFM

Description
A Bonded Fiber Matrix (BFM) is a continuous layer of non-toxic,
degradable, elongated fiber materials held together by water insoluble
bonding agents. BFM eliminates direct raindrop impact on soil, allows
no gaps between the product and the soil, and has a high water-holding
capacity. BFMs do not form a water-insensitive crust that can inhibit
plant growth. BFMs are completely photo- and biodegradable.

When and Where to Use It
BFMs are applicable when:
" Enhancement of temporary seeding operations to reduce erosion and

expedite seed germination
* A high performance mulch is required for permanent seeding
* Seeding application will take place on highly erodible soil or slopes
" Slopes up to IH:IV
* The required functional longevity of soil protection is 6 months or

less
* The soil is dry and rain is not expected within 48 hours after

application
* There is a high degree of certainty that heavy rains will not follow

application.

BFMs are not applicable as Type A Temporary Erosion Control
Blankets, channel liners or for areas receiving concentrated flow.
Applicable BFM may be selected from the SCDHEC approved products
list.

I
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Installation
All BFM components are pre-packaged by the Manufacturer to assure
material performance. Under no circumstances is field mixing of
materials, additives or components accepted. Examine substrates and
conditions where materials will be applied. Do not proceed with
installation until unsatisfactory conditions are corrected. Apply BFM to
geotechnically stable slopes that have been designed and built to divert
runoff water away from the face of the slope.

Install BFM with a contractor who is certified and trained by the
Manufacturer in the proper procedures for mixing and applying the
BFM. Strictly comply with the Manufacturer's mixing recommendations
and installation instructions. Use approved hydraulic seeding/mulching
machines with fan-type nozzle (50-degree tip) for BFM applications.
Apply BFM from opposing directions to the soil surface in successive
layers, reducing the "shadow effect" to achieve maximum coverage of all
exposed soil. Do not apply the BFM immediately before, during or after
rainfall. Allow the BFM a minimum of 24 hours to dry after installation.
Do not exceed maximum slope length of 100 feet when slope gradients
are steeper than 4H:IV. Install BFMs at a general application rate of
3500 pounds per acre.

Inspection and Maintenance
a Check areas protected by BFM for dislocation or failure every 7

calendar days and within 24-hours after each storm that produces ½-
inch or more of rain.

* Reapply BFM to disturbed areas that require continued erosion
control.

a Maintain equipment to provide uniform application rates. Rinse all
BFM mixing and application equipment thoroughly with water to
avoid formation of residues and discharge rinse water appropriately.

a Degradation of BFM is expected to occur as a result of mechanical
degradation, chemical and biological hydrolysis, sunlight, salt, and
temperature.
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Permanent Seeding

Plan Symbol

Description
Controlling runoff and preventing erosion by establishing a perennial
vegetative cover with seed.

When and Where to Use It
A major consideration in the selection of the type of permanent grass to
establish is the intended use of the land. Land use is separated in to two
categories, high-maintenance and low-maintenance.

High-maintenance
High maintenance areas are mowed frequently, lime or fertilized on a
regular basis, and require maintenance to an aesthetic standard. Land
uses with high maintenance grasses include homes, industrial parks,
schools, churches, and recreational areas such as parks, athletic fields,
and golf courses.

Low-maintenance
Low maintenance areas are mowed infrequently, if at all, and lime and
fertilizer may not be applied on a regular schedule. These areas are not
subject to intense use and do not require a uniform appearance. The
vegetation must be able to survive with little maintenance over long
periods of time. Grass and legume mixtures are favored in these areas
because legumes are capable of fixing nitrogen in the soil for their own
use and the use of the grasses around them. Land uses requiring low-
maintenance grasses include steep slopes, stream and channel banks,
road banks, and commercial and industrial areas with limited access.

South Carolina DHEC Storm Water Management BMP Field Manual
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Seed Selection
The use of native species is preferred when selecting vegetation. Base
plant seed selection on geographical location, the type of soil, the season
of the year in which the planting is to be done, and the needs and desires
of the permanent land user. Failure to carefully follow agronomic
recommendations results in an inadequate stand of permanent vegetation
that provides little or no erosion control.

Installation

Topsoil
Apply topsoil if the surface soil of the seedbed is not adequate for plant
growth.

Tillage
If the area has been recently plowed, no tillage is required other than
raking or surface roughening to break any crust that has formed leaving a
textured surface. Disk the soil for optimal germination when the soil is
compacted less than 6-inches. If the soil is compacted more than 6-
inches, sub-soiled and disk the area.

Soil Testing
Soil testing is available through Clemson University Cooperative
Extension Service.

Lime
Unless a specific soil test indicates otherwise, apply 1/2 tons of ground
course textured agricultural limestone per acre (70 lbsJ1OOO ft2).

Fertilizer
Apply a minimum of 1000 pounds per acre of a complete 10-10-10
fertilizer (23 pounds per 1000 square feet) or equivalent during
permanent seeding of grasses unless a soil test indicates a different
requirement. Incorporate fertilizer and lime (if used) into the top 4-6
inches of the soil by disking or other means where conditions allow. Do
not mix the lime and the fertilizer prior to the field application.

South Carolina DHEC Storm Water Management BMP Field Manual
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Seeding
Loosen the surface of the soil just before broadcasting the seed. Evenly
apply seed by the most convenient method available for the type of seed
applied and the location of the seeding. Typical application methods
include but are not limited to cyclone seeders, rotary spreaders, drop
spreaders, broadcast spreaders, hand spreaders, cultipacker seeder, and
hydro-seeders. Cover applied seed by raking or dragging a chain or brush
mat, and then lightly firm the area with a roller or cultipacker. Do not roll
seed that is applied with a hydro-seeder and hydro-mulch.'

Mulching
Cover all permanent seeded areas with mulch immediately upon
completion of the seeding application to retain soil moisture and reduce
erosion during establishment of vegetation. Apply the mulch evenly in
such a manner that it provides a minimum of 75% coverage. Typical
mulch applications include straw, wood fiber, hydromulches, BFM and
FGM. Use hydromulches with a minimum blend of 70% wood fibers.

The most commonly accepted mulch used in conjunction with permanent
seeding is small grain straw. Select straw that is dry and free from mold
damage and noxious weeds. The straw may need to be anchored with
netting or asphalt emulsions to prevent it from being blown or washed
away. Apply straw mulch by hand or machine at the rate 2 tons per acre
(90 pounds per 1000 square feet). Frequent inspections are necessary to
check that conditions for growth are good.

Irrigation
Keep permanent seeded areas adequately moist, especially late in the
specific growing season. Irrigate the seeded area if normal rainfall is not
adequate for the germination and growth of seedlings. Water seeded
areas at controlled rates that are less than the rate at which the soil can
absorb water to prevent runoff. Runoff of irrigation water wastes water
and can cause erosion.

South Carolina DHEC Storm Water Management BMP F'ed Manual
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Re-seeding
Inspect permanently seeded areas for failure, make necessary repairs and
re-seed or overseed within the same growing season if possible. If the
grass cover is sparse or patchy, re-evaluate the choice of grass and
quantities of lime and fertilizer applied. Final stabilization by permanent
seeding of the site requires that it be covered by a 70% coverage rate.

Inspection and Maintenance
* Inspect seeded areas for failure and make necessary repairs and re-

seed immediately. Conduct a follow-up survey after one year and
replace failed plants where necessary.

* If vegetative cover is inadequate to prevent rill erosion, overseed and
fertilize in accordance with soil test results.

* If a stand of permanent vegetation has less than 40 percent cover, re-
evaluate choice of plant materials and quantities of lime and
fertilizer.

* Re-establish the stand following seed bed preparation and seeding
recommendations, omitting lime and fertilizer in the absence of soil
test results.

* If the season prevents re-sowing, mulch is an effective temporary
cover.

* Final stabilization of the site requires a 70 percent overall coverage
rate. This does not mean that 30 percent of the site can remain bare.
The coverage is defined as looking at a square yard of coverage, in
which 70 percent of that square yard is covered with vegetation.

South Carolina DHEC Storm Water Management BMP Field Manual
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Sodding
Plan Symbol

Description

Sodding is transplanting vegetative sections of plant materials to
promptly stabilize areas that are subject to erosion. Use commercial sod
which is a cultured product utilizing specific grass species.

When and Where to Use It
Sodding is appropriate for any graded or cleared area that may erode, and
where a permanent, long-lived plant cover is immediately needed.
Examples of where sodding is used are yards, buffer zones, streambanks,
dikes, swales, slopes, outlets, level spreaders, and filter strips.

Installation
In general, do not use sod on slopes greater than 2H:IV or 3H:IV if it is
to be mowed. If sod is placed on steep slopes, lay it with staggered joints
and/or staple the sod down.

Clear the soil surface of trash, debris, roots, branches and soil clods in
excess of 2-inches length or diameter. Rake soil surface to break crust
just before laying sod or irrigate soil lightly if the soil is dry. Do not
install sod on hot, dry or frozen soil, gravel, compacted clay, or pesticide
treated soils.

Harvest, deliver and install sod within a period of 36-hours. Store rolls of
sod in shade during installation. Sod should be free of weeds and be of
uniform thickness, about I-inch, and should have a dense root mat for
mechanical strength.
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Lay strips of sod beginning at the lowest area to be sodded with the
longest dimension of the strip perpendicular to the slope, and stagger in a
brick-like pattern. Wedge strips securely in place. Square the ends of
each strip to provide for a close, tight fit. Match angled ends correctly to
prevent voids.

Roll or compact immediately after installation to ensure firm contact
with the underlying topsoil.

Irrigate the sod until the soil is wet to a depth of 2-inches, and keep moist
until grass takes root.

Inspection and Maintenance
" Watering may be necessary after planting and during periods of

intense heat and/or lack of rain (drought). Keep soil moist to a depth
of 2-inches until sod is fully rooted.

" Mow to a height of 2 to 3 inches after sod is well-rooted (2-3 weeks).
Do not remove more than 1/3 of the shoot in any one mowing.

" Permanent, fine turf areas require yearly applications of fertilizer and
lime.

" Inspect the sod frequently after it is first installed, especially after
large storm events, until it has established a permanent cover.
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Sodding
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Riprap
Plan Symbol

0
Descriptlon

Riprap is a permanent, erosion-resistant channel lining aggregate
consisting of large, loose, angular stone with a filter fabric or granular
underlining. The purpose of riprap is to:
" Protect the soil from the erosive force of concentrated runoff
" Slow runoff velocities while enhancing the potential for infiltration

The filter fabric or granular underlining prevents undermining of the
riprap layer by the migration of soil particles under seepage forces
through the riprap.

When and Where to Use It
The preferred method of slope and channel protection is the use of

vegetation. If vegetation can not withstand the design flows, ECBs and
TRMs are the preferred and suggested method of protection. When
conditions are too severe for vegetation and TRMs, riprap may be used
for erosion control and protection. Riprap is used, as appropriate, at
storm drain outlets, on channel banks and/or bottoms, drop structures, at
the toe of slopes, and in transitions from concrete channels to vegetated
channels. Riprap sizes are designed by the diameter or by the weight of
the stones. It is often misleading to think of riprap in terms of diameter,
since the stones should be angular instead of spherical.

Installation
Place a lining of geotextile filter fabric or granular filter material
between the riprap and the underlying soil surface to prevent soil
movement into or through the riprap.
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Inssection and Maintenance
* Once a riprap installation has been completed, it should require very

little maintenance.
" It should, however, be inspected periodically to determine if high

flows have caused scour beneath the riprap and filter fabric or
dislodged any of the stone.

* Care must be taken to properly control sediment-laden construction
runoff that may drain to the point of the new installation. If repairs
are needed, they should be performed immediately.

ýjl

Riprap Lined Channel
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Preventive Measures and Troubleshooting Guide
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Outlet Protection
Plan Symbol

RipRop ECB or TRM

Description
Outlet protection dissipates the energy of concentrated storm water flows
reducing erosion or scouring at storm water outlets. In addition, outlet
protection lowers the potential for downstream erosion. Outlet protection
is achieved through a variety of techniques, including turf reinforcement
mats (TRMs), riprap, concrete aprons, paved sections and other structural
measures.

The techniques outlined in this section are not the only techniques that
may be used for outlet protection design. This section shows one method
for outlet protection design as an example of the variables that need to be
considered in the design. Other methods utilized that are not discussed in
this Handbook should include all graphs, charts, and calculations
verifying that the protection will handle the peak flow velocity, flow
depths, and shear stress.

Installation
" Do not protect pipe or channel outlets at the top of cut slopes or on

slopes steeper than 10% with only outlet protection. This causes re-
concentration of the flow resulting in increased velocities when the
flow leaves the protection area.

" Follow specific standards for installation of the selected materials
used for outlet protection.

" Follow all Manufacturer's installation procedures for TRMs and
other manufactured products.
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" A Manufacturer's Representative may be required to oversee all
installation procedures and officially approve the installation of
manufactured products used for outlet protection.

Inspection and Maintenance
" Periodically check all outlet protection, aprons, plunge pools, and

structural outlets for damage. Immediately make all needed repairs to
prevent further damage.

" If any evidence of erosion or scouring is apparent, modify the design
as needed to provide long term protection (keeping in mind fish
passage requirements if applicable).

* Inspect outlet structures after heavy rains to see if any erosion has
taken place around or below the structure.

The table below provides general information for sizing rock and outlet
aprons for various sized pipes.

8TO3 2-3 ft 3-5 ft 5-7 ft
12- SIP 3-4 ft 4-6 ft 8-12 fit
Is" an 4-6 ft "- ft 12-18 ft
24" 101, 6-8 ft 8-12 ft 18-22 ft
30" 12" 8-10 ft 12-14 ft 22-28 ft
36" 14" 10-12 ft 14-16 ft 28-32 ft
42" 16" 12-14 ft 16-18 ft 32-38 ft
48" 20" 14-16 ft 18-25 ff 38-44 ff
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Dust Control
Plan Symbol

Description
Wind erosion occurs when the surface soil is loose and dry, vegetation is
sparse or absent, the wind is sufficiently strong, and when construction
traffic disturbs the soil. Wind erodes soils and transports the sediment off
site in the form of fugitive dust, where it may be washed into receiving
water bodies by the next rainfall event. Fugitive dust is a nuisance for
neighbors. It settles on automobiles, structures and windows and finds its
way into homes. It also makes breathing difficult for those with
respiratory problems and becomes a safety problem when it blinds
motorists, equipment operators, and laborers.

When and Where to Use It
Utilize dust control methods whenever there are offsite impacts,
especially during periods of drought. Implemented dust control until final
stabilization is reached.

Inspection and Maintenance
0 Add additional dust control or re-spray area as necessary to keep dust

to a minimum.
* Spray exposed soil areas only with approved dust control agents as

indicated by the SCDHEC Standard Specifications.
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Erosion Prevention Measures Dust Control

Dust Control with Water

Preventive Measures and Troubleshooting Guide

cessive dust leaves the ease frequency of dust control
ite. lication. Consider using a palliative or

inder on inactive areas.
ehieWtkick up dust. more frequently. Limit vehicle

eh s speeds. Stabilize the roadway.

educe water pressure on the water truck.
atering for dust control heck watering equipment to ensure that it

auses erosion. as a positive shutoff. Water less
reuently.

e-spray areas and ensure that the
prayed areas are lication rate is proper. Try another

neffective at limiting dust. roduct or method if current dust control is
t effective.
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Erosion Prevention Measures Polyacrylamnides;

Polyacrylamides (PAMs)

Plan Symbol

Description
Anionic polyacrylamides (PAM) are non-toxic chemical materials used
for controlling soil erosion and sedimentation on construction and
agricultural sites.

When and Where to Use It
Anionic PAM is available in emulsions, powders, gel bars, or logs. Use
other BMPs in combination with anionic PAM. The use of seed and
mulch for additional erosion protection beyond the life of the anionic
PAM is required. Repeat application is recommended if disturbance
occurs to target areas. The following are additional recommendations:

" Use setbacks when applying anionic PAM near natural waterbodies.
* Consider that decreased performance can occur due to ultra-violet

light and time after mixing when applying anionic PAM.
" In concentration channels, the effectiveness of anionic PAM for

stabilization decreases.
" If seed is applied with anionic PAM, use mulch to protect seed.
" Never add water to PAM, PAM must be slowly added to water.
" NOT ALL POLYMERS ARE PAM.

Installation
The manufacturer's guidelines for application should be followed.* Only use the anionic form of PAM. Cationic PAM. is toxic and

should NOT be used.
" PAM and PAM mixtures have to be environmentally harmless,

harmless to fish, wildlife, and plants.
* Use pure form of anionic PAM with less than or equal 0.05 percent

acrylamide monomer by weight, established by FDA and EPA.

South Carolina DHEC Storm Water Management BMP Field Manual
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Erosion Prevention Measures Polyacrylamides

" To maintain less than or equal 0.05 percent of acrylamide monomer,
the maximum application rate of PAM, in pure form, should not
exceed 200 pounds/acre/year. Do not over apply.

" Users of anionic PAM should obtain and follow all MSDS
requirements and manufacturer's recommendations.

" Additives such as fertilizers, solubility promoters or inhibitors to
PAM should be non-toxic.

" To prevent exceeding the acrylamnide monomer limit in the event of a
spill, the pure form of anionic PAM should not exceed 200
pounds/batch at 0.05 percent acrylamide monomer (AMD) or 400
pounds/batch at 0.025 percent AMD.

Inspection and Maintenance
" PAMs have been estimated to degrade approximately 10 percent per

year. The effects are accelerated in highly exposed areas.
" If PAM treated soil is left undisturbed, reapplication may be

necessary after 6-8 weeks.
" Further anionic PAM applications may be required for disturbed

areas including highly silty and clayey soils, steep slopes, long
grades, and high traffic or precipitation areas.

" All equipment should be maintained to provide the application rates
recommended by the manufacturer.

* Rinse all equipment used to mix and apply anionic PAM thoroughly
with water.

I

Liquid PAM Solid/Block PAM

South Camroina OHEC Storm Water Management BMP Field Manual
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Erosion Prevention Measures Potyacrylamides

Preventive Measures and Troubleshooting Guide

I lope w as im properly

dressed before oughen slope and fill damaged areas.aplication.

verage is inadequate. ollow recommended application rates.
Ceapply to thin areas.

rayed areas degrade ollow recommended application rates.

0111

r become ineffective. nsider other or additional BMPs. Reapply as

rayed slope has spot epair slopes, add jute netting and re-spray
failures , amaged areas.

ortions of the sprayed eep workers and equipment off sprayed areas.
ea have been epair and re-spray areas that have beendisturbed , damaged.

low at least 24 hours for the materials to dry
PAM is washed off slope, fore a rain event. Follow manufacturer's

ecommendations. Reapply as necessary.

se other BMPs to limit flow on stabilized area.
Excessive water flows se other BMPs to reduce slope lengths. Do
cross stabilized surface. ot use to stabilize slopes with swift moving

oncentrated flows.
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Sediment Control

Sediment Control
Uncontrolled runoff from construction sites is a water quality concern
because of the devastating effects that sedimentation can have on local
waterbodies, particularly small streams. Numerous studies have shown
that the amount of sediment transported by storm water runoff from
construction sites with no controls is significantly greater than from sites
with controls. In addition to sediment, construction activities yield
pollutants such as pesticides, petroleum products, construction
chemicals, solvents, asphalts, and acids that can contaminate storm water
runoff. During storms, construction sites may be the source of sediment-
laden runoff, which can overwhelm a small stream channel's capacity,
resulting in streambed scour, strearnbank erosion, and destruction of near
stream vegetative cover. Where left uncontrolled, sediment-laden runoff
has been shown to result in the loss of in-stream habitats for fish and
other aquatic species, an increased difficulty in filtering drinking water,
the loss of drinking water reservoir storage capacity, and negative
impacts on the navigational capacity of waterways.

Polluted storm water runoff from construction sites often flows to MS4s
and ultimately is discharged into local rivers and streams. Sediment is
usually the main pollutant of concern. Sediment runoff rates from
construction sites are typically 10 to 20 times greater than those of
agricultural lands, and 1,000 to 2,000 times greater than those of forest
lands. During a short period of time, construction sites can contribute
more sediment to streams than can be deposited naturally during several
decades. The resulting siltation, and the contribution of other pollutants
from construction sites, can cause physical, chemical, and biological
harm to our nation's waters. For example, excess sediment can quickly
fill rivers and lakes, requiring dredging and destroying aquatic habitats.

South Carolina DHEC Storm Water Management BMP Field Manual
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Sediment Control

There are numerous methods available to assist in the control of
sediment. The following sediment control BMPs are discussed in this
handbook:

" Temporary Sediment Basin
" Temporary Sediment Trap
" Silt Fence
" Rock Check Dams
" Sediment Tubes
" Stabilized Construction Entrances
" Inlet Protection
" Rock Sediment Dikes

Souti Carolina DHEC Storm Water Management BMP Field Manual
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Sediment Contr'ol Sediment Basin

Sediment Basin
Plan Symbol

Descrption
A Sediment Basin collects and traps sediment laden runoff from

disturbed areas and slows down the flow so that soil particles fall from
suspension and deposit in the basin. Drop inlet spillways, pipe spillways,
rock fill outlets and weir spillways may be used for the design of the
principal spillway.

When and Where to Use It
Temporary sediment basins are required on sites where 10 or more acres
are disturbed and drain to a single point. A temporary sediment basin
should not be built in wetlands, any active or live streams, ephemeral
stream, or in Waters of State (defined to be all annual or perennial water
bodies designated by a solid or dashed blue-line on USGS 7.5-minute
quadrangle maps). Utilize temporary sediment basins until the
contributing flow areas to the basin have undergone final stabilization.

Inspection and Maintenance
The key to a functional sediment basin is continual monitoring, regglar
maintenance and reggi sediment removal. Attention to sediment
accumulations within the pond is extremely important. Continually
monitor sediment deposition in the basin.
" Remove sediment when it reaches 50 percent of storage volume or

reaches the top of the designed cleanout stake where applicable.
" Remove all temporary sediment basins within 30 days after final site

stabilization is achieved or after it is no longer needed.
" Remove trapped sediment from the site, or stabilize on site.
" Permanently stabilize disturbed areas resulting from the removal of

the sediment basin

South Carolina DHEC Storm Water Management BMP Fieid Manual
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Sediment Control 
Sediment Basin

Sediment Control Sediment Basin

F

Sediment Basin Sediment Basin Perforated Riser

Preventive Measures and Troubleshooting Guide

Field Ch~f omnSlto

let pipe is clogged with the lean outlet pipe. Install a trash rack
ebris. ound pipe to hold back larger debrisrarticles.

illway erodes due to high ilize outlet with an ECB, TRM or
elocity flows, prap.

ide Slope eroding. tabilize slopes with vegetation, ECB,
_RM, riprap or equivalent method.

cessive accumulated remove sediment to maintain the
ediment buildup. ediment storage capacity.

Lmit the contributing drainage area or
xpand basin. Ensure drainage area does

he upstream drainage area is t exceed recommended acreage. If the
oo large. rainage area does exceed this limit,

nstall diversion ditches and add additional
MPs to accommodate the diverted flow.
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Sediment Trap

Sediment Control Sediment Trap

Sediment Trap
Plan Symbol

Description
A sediment trap is formed by excavating a pond or by placing an earthen
embankment across a low area or drainage swale. The outlet should be a
rock fill weir/spillway section, with the area below the weir acting as a
filter for sediment and the upper area as the overflow spillway depth. The
trap retains the runoff long enough to allow most of the silt to settle out.
Design sediment traps to have an 80 percent design removal efficiency
goal of the total suspended solids (TSS) in the inflow.

When and Where to Use It
Temporary sediment traps should not be placed in Waters of the State or
USGS blue-line streams (unless approved by SCDHEC, State, or Federal
authorities).

Installation
Install a non-woven geotextile filter fabric before installing the stone for
the outlet structure. Allow the stone to extend downstream past the toe of
the embankment. Mark the sediment cleanout level of trap with a stake in
the field. Seed and mulch all disturbed areas.

Inspection and Maintenance
The key to a functional sediment trap is continual monitoring, regul
maintenance and regglar sediment removal.
" Remove sediment when it reaches 50 percent of storage volume or

top of cleanout stake.
" Inspect every 7 calendar days and within 24-hours after each rainfall

event that produces ½i-inches or more of precipitation.
* Remove within 30 days after final stabilization or after it is no longer

needed.
" Remove trapped sediment from the site, or stabilized on site.'
* Permanently stabilized disturbed areas resulting from trap removal.

South Carolina DHEC Storm Water Management BMP Field Manual
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Sediment Control Sediment Trap

L ISediment Trap Sediment Trap

Preventive Measures and Troubleshootina Guide

emove debris. by lightly raking debris from
let spillway i pstream side of spillway. If debris iselxcessive, remove smaller filter stone onlogged with the debris. pstream side of spillway and replace with

ew clean stone.

illway erodes due to tabilize outlet with larger riprap on
igh velocity flows. ownstream side of spillway.

"d SlpSeoin.ilize slopes with vegetation, ECB, TRM,
ide Slope eroding. rprap or equivalent method.

cessive accumulated emove sediment to maintain sediment
ediment buildup. torage capacity.

rainageimit contributing drainage area by installing
diversion ditches and adding additional BMPslarg, toaccommodate diverted flow.
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Sediment Control Silt Fence

Silt Fence
Plan Symbol

Description
Silt fence is used as a temporary perimeter control around sites where
there will be soil disturbance due to construction activities. Silt fence
consists of geotextile fabric stretched across steel posts. The lower edge
of the fence is vertically trenched into the ground and covered by
compacted backfill.

When and Where to Use It
Silt fence is applicable in areas:
* Where the maximum sheet or overland flow path length to the fence

is 100-feet.
0 Where the maximum slope steepness (normal [perpendicular] to

fence line) is 2H: IV.
0 That do not receive concentrated flows greater than 0.5 cfs.
0 ¼ acre drainage per 100

Do not place silt fence across channels or use it as a velocity control
BMP.

Materials

Steel Posts
Use 48-inch long steel posts that meet the following minimum physical
requirements:
* Composed of high strength steel with minimum yield strength of

50,000 psi.
" Have a standard "T' section with a nominal face width of 1.38-

inches and nominal 'T' length of 1.48-inches.
* Weigh 1.25 pounds per foot (± 8%).

Soulh Carolina DHEC Storm Water Management BMP Field Manual
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Sediment Control 
Silt Fence

Sediment Control Silt Fence

* Have a soil stabilization plate with a minimum cross section area of
17-square inches attached to the steel posts.

" Painted with a water based baked enamel painL

Use steel posts with a minimum length of 4-feet, weighing 1.25 pounds
per linear foot (± 8%) with projections to aid in fastening the fabric.
Except when heavy clay soils are present on site, steel posts will have a
metal soil stabilization plate welded near the bottom such that when the
post is driven to the proper depth, the plate will be below the ground
level for added stability. The soil plates should have the following
characteristics:
* Be composed of minimum 15 gauge steel.
" Have a minimum cross section area of 17-square inches.

Geotextile Filter Fabric
Filter fabric is:
* Composed of fibers consisting of long chain synthetic polymers

composed of at least 85% by weight of polyolefins, polyesters, or
polyamides.

" Formed into a network such that the filaments or yarns retain
dimensional stability relative to each other.

* Free of any treatment or coating which might adversely alter its
physical properties after installation.

" Free of defects or flaws that significantly affect its physical and/or
filtering properties.

" Cut to a minimum width of 36 inches.

Use only fabric appearing on SCDOT Approval Sheet #34 meeting the
requirements of the most current edition of the SCDOT Standard
Specifications for Highway Construction.

Soulh Carolina DHEC Storm Water Management BMP Field Manual
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Sediment Control Sift Fence

Installation
Leave 10 feet between silt fence and creek or wetland.

Excavate a trench approximately 6-inches wide and 6-inches deep when
placing fabric by hand. Place 12-inches of geotextile fabric into the 6-
inch deep trench, extending the remaining 6-inches towards the upslope
side of the trench. Backfill the trench with soil or gravel and compact.

Bury 12-inches of fabric into the ground when pneumatically installing
silt fence with a slicing method.

Purchase fabric in continuous rolls and cut to the length of the barrier to
avoid joints. When joints are necessary, wrap the fabric together at a
support post with both ends fastened to the post, with a 6-inch minimum
overlap.

Install steel posts to a minimum depth of 24-inches. Install steel posts a
minimum of 1- to 2- inches above the fabric, with no more than 3-feet of
the post above the ground. Space posts to maximum 6-feet centers.

Attach fabric to the steel posts using heavy-duty plastic ties that are
evenly spaced and placed in a manner to prevent sagging or tearing of
the fabric. In call cases, ties should be affixed in no less than 4 places.

Install the fabric a minimum of 24-inches above the ground. When
necessary, the height of the fence above ground may be greater than, 24-
inches. In tidal areas, extra silt fence height may be required. The post
height will be twice the exposed post height. Post spacing will remain
the same and extra height fabric will be 4-, 5-, or 6-feet tall.

Locate silt fence checks every 100 feet maximum and at low points.

Install the fence perpendicular to the direction of flow and place the
fence the proper distance from the toe of steep slopes to provide
sediment storage and access for maintenance and cleanout.

South Carolina DHEC Storm Water Management BMP Field Manual
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Sediment Control Silt Fence

These minimum offsets may be reduced when curb and gutter or
some other feature reduces the flow of water down the slope. The
smaller offsets of each group of height of fill can not be reduced.

Inspection and Maintenance
* Inspect every 7 calendar days and within 24-hours after each rainfall

event that produces %-inches or more of precipitation. Check for
sediment buildup and fence integrity. Check where runoff has
eroded a channel beneath the fence, or where the fence has sagged or
collapsed by fence overtopping.

* If the fence fabric tears, begins to decompose, or in any way
becomes ineffective, replace the section of fence immediately.

* Remove sediment accumulated along the fence when it reaches 1/3
the height of the fence, especially if heavy rains are expected.

* Remove trapped sediment from the site or stabilize it on site.
* Remove silt fence within 30 days after final stabilization is achieved

or after temporary best management practices (BMPs) are no longer
needed.

* Permanently stabilize disturbed areas resulting from fence removal.

South Carolina DHEC Storm Water Management BMP Field Manual
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Sediment Control SIRt Fence

Silt Fence Sift Fence

Preventive Measures and Troubleshooting Guide

cessive sediment emove sediment. Apply hydraulic mulch or
ccumulation. traw mulch or other BMPs upstream to reduce

roded sediment.

ottom of fence is not ig trench, place fabric, and backfill.
roperly keyed in.

ength of slope horten slope length using diversion ditches,
raining to sift fence is dditional sift fence runs, or other BMPs.

inage capacity is Remove accumulated sediment when it reaches
nedimeuate due to /3 the height of the barrier.

ei ent buildup. ___________________

There is a lack of ence should be installed with at least a 5-foothere isn a n l rea .oetback from the toe of the slope where possible.
eivert flow at top of slope with diversion ditches.

rosion occurs around urn ends of barriers into the up-slope area
___arrier ends. _ _ery 100 feet.
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Sediment Control Silt Fence

Preventive Measures and Troubleshooting Guide

lt fence is not einstall silt fence so that change in elevation
nstalled along level es not exceed 1/3 the fabric height along the

ntour. each.

lope draining to fence horten slope length using fiber rolls or
equivalent. Increase setback of sift fence froms too steep. he toe of slope.

ence is installed in eplace fence with proper BMP such as check
oncentrated flow area. ams, if appropriate.

le backs or j-hooks lace Tie backs or j-hooks at a maximum
ot installed or installed eparation of 100-feet.

incorrectly.

es are too far dd stakes a maximum of 6-feet apart.

ncentrated flows lace cross barrier check dams behind the sift
using erosion. ence.

South Carolina DHEC Storm Water Management BMP Field Manual
July, 2005 2-12



Sediment Control 
Rock Check Dam

Sediment Control Rock Check Dam

Rock Check Dam
Plan Symbol

OR~

Description
A rock check dam is a small, temporary or permanent rock fill dam
constructed across a drainage ditch, swale, or channel to lower the speed
of concentrated flows. Design rock check dams to have an 80 percent
design removal efficiency goal of the total suspended solids (TSS) in the
inflow.

When and Where to Use It
Install rock check dams in steeply sloped swales, or in swales where
adequate vegetation can not be established. Use rock check dams in
small open channels. Do not place check dams in Waters of the State or
USGS blue-line streams (unless approved by SCDHEC, State, or Federal
authorities).

Installation
Install the center section of the rock check lower than the edges.

Inspection and Maintenance
" Inspect every 7 calendar days and within 24-hours after each rainfall

event that produces ½i-inches or more of precipitation.
* Inspect for sediment and debris accumulation.
" Inspect rock check dam edges for erosion and repair promptly as

required.
* Remove sediment when it reaches 1/3 the original check height.
* In the case of grass-lined ditches and swales, remove rock check

dams when the grass has matured sufficiently to protect the ditch or
swale unless the slope of the swale is greater than 4 percent.

South Carolina DHEC Storm Water Management BMP Field Manual
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Sediment Control Rock Check DamI After construction is complete, remove stone if vegetation is used for
permanent stabilization.
Seed and mulch the area beneath the rock ditch checks immediately

Rock Check Dam Rock Check Dam

Preventive Measures and Troubleshooting Guide

mmn q otns

oo much sediment has emove accumulated sediment to recover
ccumulated. oling capacity.

here is insufficient pace check dams farther apart. Increase
nding area. eight of dam.

he check dam is higher ower check dam so that it is 6 inches lower
an the drainage an the channel side.

hannel.

se larger stone for the body of the check dam.
heck dams wash away. ecrease check dam spacing by adding more

ams.
Wrong type of materialsrs used tof materu as se larger stones. Do not use straw bales or sift
hs used to catmu. t ence for checks.
.heck dam.___________________
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Sediment Control Sediment Tubes

Sediment Tubes
Plan Symbol

Description
Sediment tubes are elongated tubes of compacted geotextiles, curled
excelsior wood, natural coconut fiber or hardwood mulch. Straw, pine
needle, and leaf mulch-filled sediment tubes are not permitted.

When and Where to Use It
Install sediment tubes along contours, in drainage conveyance swales,
and around inlets to help reduce the effects of soil erosion by energy
dissipation and retaining sediment.

Materials

Sediment tubes for ditch checks and Type A Inlet Structure Filters
exhibit the following properties:

" Produced by a Manufacturer experienced in sediment tube
manufacturing.

" Composed of compacted geotextiles, curled excelsior wood, natural
coconut fibers, hardwood mulch or a mix of these materials enclosed
by a flexible netting material.

" Straw, straw fiber, straw bales, pine needles, and leaf mulch are not
allowed under this specification.

" Utilizes outer netting that consists of seamless, high-density
polyethylene photodegradable materials treated with ultraviolet
stabilizers or a seamless, high-density polyethylene non-degradable
materials.

" Diameter ranging from 18-inches to 24-inches.

South Carolina DHEC Storm Water Management BMP Field Manual
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Sediment Control Sediment Tubes

* Curled excelsior wood, or natural coconut rolled erosion control
products (RECPs) that are rolled up to create a sediment tube are not
allowed under this specification.

" Select applicable Sediment Tubes from the SCDOT approved
products list.

Installation
Proper site preparation is essential to ensure sediment tubes are in
complete contact with the underlying soil or underlying surface. Remove
all rocks, clods, vegetation or other obstructions so installed sediment
tubes have direct contact with the underlying soil or surface.

Install sediment tubes by laying them flat on the ground. Construct a
small trench to a depth that is 20% of the sediment tube diameter. Lay
the sediment tube in the trench and compact the upstream sediment tube
soil interface. Do not completely bury sediment tubes during installation.
Review all project specifications for special installation requirements.
Install sediment tubes so no gaps exist between the soil and the bottom of
the sediment tube. Lap the ends of adjacent sediment tubes a minimum
of 6-inches to prevent flow and sediment from passing through the field
joint. Never stack sediment tubes on top of one another.

Avoid damage to sediment tubes during installation. Should the sediment
tube become damaged during installation, place a stake on both sides of
the damaged area terminating the tube segment and install a new tube
segment. Perform field monitoring to verify that installation procedures
do not damage sediment tubes. Replace all damaged sediment tubes
damaged during installation as directed by the Inspector or
Manufacturer's Representative at the contractor's expense.

Install sediment tubes in swales or drainage ditches perpendicular to the
water flow and extend them up the side slopes a minimum of 1-foot
above the design flow depth. Space sediment tubes according to the
following table:

South Carolina DHEC Storm Water Management BMP Field Manual
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Sediment Control Sediment Tubes

Less than 2% 150-feet
2% 100-feet

3% 75-feet

4% 50-feet

5% 40-feet

6% 30-feet

Greater than 6% 25-feet

i i
Install sediment tubes using wooden stakes (2-inch x 2-inch) or steel
posts (standard "U" or "T" sections with a minimum weight of 1.25
pounds per foot) a minimum of 48-inches in length placed on 2-foot
centers. Intertwine the stakes with the outer mesh on the downstream
side, and drive the stakes in the ground to a minimum depth of 24-inches
leaving less than 12-inches of stake above the exposed sediment tube.

An acceptable alternative installation is driving stakes on 2-foot centers
on each side of the sediment tube and connecting them with natural fiber
twine or steel wire to inhibit the non-weighted sediment tube from
moving vertically. Sediment tubes can also be secured by installing the
stakes on 2-foot centers in a crossing manner ensuring direct soil contact
at all times.

Select the sediment tube check length to minimize the number of
sediment tubes needed to span the width of the drainage conveyance. If
the required length (perpendicular to the water flow) is 15-feet, then one
15-foot sediment tube is preferred compared to two overlapping 10-foot
sediment tubes.

Install sediment tubes for ditch checks over bare soil, mulched areas, or
erosion control blankets. Keep sediment tubes for ditch checks in place
until fully established vegetation and root systems have completely
developed and can survive on their own.

South Carv:ina DHEC Storm Water MaWagement BMP Field Manual
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Sediment Control Sediment Tubes

Inspection and Maintenance
* Inspect sediment tubes after installation for gaps under the sediment

tubes and for gaps between the joints of adjacent ends of sediment
tubes.

* Inspect every 7-days and within 24-hours of a rainfall event of 0.5-
inches or greater.

* Repair all rills, gullies, and undercutting near sediment tubes.
* Remove all sediment deposits that impair the filtration capability of

sediment tubes when the sediment reaches 1/3 the height of the
exposed sediment tube.

* Remove and/or replace installed sediment tubes as required to adapt
to changing construction site conditions.

* Remove sediment tubes from the site when the functional longevity
is exceeded as determined by the Engineer, Inspector or
Manufacturer's Representative. Gather sediment tubes and dispose
of them in regular means as non-hazardous, inert material.

* Prior to final stabilization, backfill all trenches, depressions and other
ground disturbances caused by the removal of sediment tubes.

Sediment Tube Check Dam Sediment Tube Check Dam

South Carlina DHEC Storm Water Management BMP Field Manual
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Sediment Control Sediment Tubes

Preventve Measures and Troubleshooting Guide

Al' 4000 q, ,ff, ,U .n

emove accumulated sediment to recover
olding capacity. Remove accumulated

Too muchsedimenthas ediment from the upstream side of theaccumulatedi sediment tube when the sediment has reached
atheight of approximately one-half the original

eight of the tube (measured at the center).

There is insufficient pace sediment tubes farther apart or increase
ponding area. he sediment tube diameter.

se larger sediment tubes. Decrease post
pacing, and add more posts. Install posts on

Sediment tube washes th the upstream and downstream sides of the
away. ediment tube. Decrease sediment tube

pacing by adding more sediment tube check
ams.

7eo not use straw bales or silt fence as sedimenihterd appliton uiedt be check alternatives. In some situation rock

tubes heck dams may be used as a sediment tube
emative.

traw, pine needle and leaf mulch-filled
ediment tubes are not permitted. Curled

Wrong type of materials xcelslor wood, or natural coconut rolled erosion
or wrong type of ntrol products (RECPs) that are rolled up to
sediment tube utilized. reate a sediment tube are not permitted.

not use straw bales or sift fence for checks.
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Sediment Control Stabilized Construction Entrance

Stabilized Construction Entrance

Plan Symbol

Description
A stabilized construction entrance is a temporary stone-stabilized pad

located at all points of vehicular ingress and egress on a construction site
to reduce the amount of mud, dirt, and rocks transported onto public
roads by motor vehicles equipment and runoff.

When and Where to Use It
Use stabilized construction entrances whenever repetitive traffic will be

leaving a construction site and moving directly onto a public road.
Construction entrances provide an area where mud is removed from
vehicle tires before entering a public road.

Installation
Remove all vegetation and any objectionable material from the
foundation area.

Divert all surface runoff and drainage from stones to a sediment trap or
basin.

Install a non-woven geotextile fabric prior to placing any stone.

Install a culvert pipe across the entrance when needed to provide positive
drainage.

The entrance consists of 2 to 3 inch Dso aggregate with a minimum
thickness of 6-inches.

South Carolina DHEC Storm Water Management BMP Field Manual
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Sediment Control Stabilized Construction Entrance

Minimum dimensions of the entrance are 24-feet wide by 100-feet long,
and may be modified as necessary to accommodate site constraints.

Taper the edges of the entrance out towards the road to prevent tracking
of mud at the edge of the entrance.

Inspection and Maintenance
" Inspect every 7 calendar days and within 24-hours after each rainfall

event that produces %-inches or more of precipitation, or after heavy
use.

* Check for mud and sediment buildup and pad integrity.
" Make daily inspections during periods of wet weather. Maintenance

is required more frequently in wet weather conditions. Reshape the
stone pad as needed for drainage and runoff control.

" Wash or replace stones as needed.
" Wash or replace he stone in the entrance whenever the entrance fails

to reduce mud being carried off site by vehicles. Frequent washing
will extend the useful life of stone.

" Immediately remove mud and sediment tracked or washed onto
public roads by brushing or sweeping.

" Only use flushing when the water is discharged to a sediment trap or
basin.

" Repair any broken pavement immediately.
• Inspect and clean sediment traps immediately following each

rainfall.
* Dispose of sediment in a suitable area in such a manner that it will

not erode.
" Remove stabilized construction entrances as soon as they are no

longer needed to provide access to the site. Bring the disturbed area
to grade, and stabilize it using appropriate permanent stabilization
methods.
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Sediment Control Stabilized Construction Entrance
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Preventive Measures and Troubleshootina Guide
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Sediment Control Storm Drain Inlet Protection

Storm Drain Inlet Protection

Description
Storm drain inlet protection is achieved by placing a temporary filtering
device around any inlet to trap sediment. This mechanism prevents
sediment from entering inlet structures. Additionally, it serves to prevent
the silting-in of inlets, storm drainage systems, or receiving channels.

There are six (6) types of inlet structure filters, including:
o Type A-Low Flow
o Type B-Medium Flow, Low Velocity
o Type C-Medium Flow, Medium Velocity
o Type D-High Flow, High Velocity
o Type E-Surface Course Curb Inlet
o Type F-Inlet Tubes

When and Where to Use It
Inlet protection may be installed prior to the construction of roads
however, once the sub base is placed, a different type of inlet protection
may be required. Inlet protection is required on all inlets that have
outfalls that bypass sediment trapping structures and directly discharge
off site. Use inlet protection as a last resort for sediment control when no
other means are practical and do not use as the only means of protection.

Inspection and Maintenance
" Inspect every 7 calendar days and within 24-hours after each storm

that produces ½-inches or more of rain. Handle any damage or
needed repairs immediately.

" Inspect after installation for gaps that may-permit sediment to enter
the storm drainage system.

" Remove accumulated sediment and debris from the surface and
vicinity of Inlet Filters after each rain event or as directed by the
Engineer, Inspector or Manufacturer's Representative.
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Sediment Control Storm Drain Inlet Protection

* Remove sediment when it reaches approximately 1/3 the height of
the Inlet Filter. If a sump is used, remove sediment when it fills
approximately 1/3 the depth of the hole. Maintain the pool area,
always providing adequate sediment storage volume for the next
storm event.

* Remove, move, and/or replace as required to adapt to changing
construction site conditions.

* Remove Inlet Filters from the site when the functional longevity is
exceeded as determined by the Engineer, Inspector or
Manufacturer's Representative.

• Dispose of Inlet Filters no longer in use at an appropriate recycling
or solid waste facility.

* Prior to final stabilization, backfill and repair all trenches,
depressions, and other ground disturbances caused by the removal of
Inlet Filters.

* Remove all construction material and sediment and dispose of them
properly. Grade the disturbed areas to the elevation of the inlet
structure crest. Stabilize all bare areas immediately.
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Sediment Control Storm Drain Inlet Protection
Type A

Type A. Filter Fabric Inlet Protection

Plan Symbol

Design filter fabric inlet protection to have an 80 percent design removal
efficiency goal of the total suspended solids (TSS) in the inflow. The
Design Aids located in the Silt Fence section of this Handbook may be
used to properly design filter fabric inlet protection.

Materials
Use filter fabric that conforms to SCDOT standard specifications for
highway construction (latest edition). Refer to the silt fence geotextile
fabrics SCDOT Approval Sheet #34.

Use 48-inch long wood posts that meet the following requirements.
* 2-inch by 2-inch size.
* Heavy-duty wire staples at least 1%-inch long, spaced a maximum of

6-inches apart to attach the filter fabric to wooden stakes.

Use 48-inch long steel posts that meet the following minimum physical
requirements:
" Be composed of high strength steel with minimum yield strength of

50,000 psi.
* Have a standard 'T' section with a nominal face width of 1.38-

inches and nominal "T" length of 1.48-inches.
* Weigh 1.25 pounds per foot (± 8%).
" Be painted with a water based baked enamel paint.

Installation
Excavate a trench 6-inches wide and 6-inches deep around the outside
perimeter of the inlet.
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Sediment Control Storm Drain Inlet Protection
Type A

Extend the filter fabric a minimum of 12-inches into the trench. Backfill
the trench with soil or crushed stone and compact over the filter fabric
unless the fabric is pneumatically installed.

Install the filter fabric to a minimum height of 18-inches and maximum
height of 24-inches above grade. Space the posts around the perimeter of
the inlet a maximum of 3-feet apart and drive them into the ground a
minimum of 24-inches.

Cut the filter fabric from a continuous roll to the length of the protected
area to avoid the use of joints. When joints are necessary, wrap filter
fabric together only at a support post with both ends securely fastened to
the post, with a minimum 6-inch overlap.

Attach fabric to wood posts using heavy-duty wire staples at least 1½-
inch long, spaced a maximum of 6-inches apart.

Attach fabric to steel posts with heavy-duty plastic ties. Attach at least
four (4) evenly spaced ties in a manner to prevent sagging or tearing of
the fabric. In all cases, affix ties in no less than four (4) places.

Inspection and Maintenance
" Inspect every 7 calendar days and within 24-hours after each rainfall

event that produces ½-inches or more of precipitation. Replace the
fabric if it becomes clogged.

" Remove sediment when it reaches 1/3 the height of the fabric. Take
care not to damage or undercut fabric when removing sediment.

" Remove sediment when it fills 1/3 the depth of the sump.
" Maintain the pool area, always providing adequate sediment storage

volume for the next storm.
" Remove storm drain inlet protection only after the disturbed areas

are permanently stabilized.
" Remove all construction material and sediment, and dispose of them

properly.
" Grade disturbed areas to drop inlet structure crest. Stabilize bare

areas with appropriate permanent stabilization methods.
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Filter Fabric Inlet Protection

Preventive Measures and Troubleshooting Guide
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Sediment Control Storm Drain Inlet Protection
Type A

Type A - Sediment Tube Inlet Protection

Plan Symbol

Materials
Sediment tubes for Type A Inlet Structure Filters exhibit the following:
* Be produced by a Manufacturer experienced in sediment tube

manufacturing.
" Composed of compacted geotextiles, curled excelsior wood, natural

coconut fibers, hardwood mulch or a mix of these materials enclosed
by a flexible netting material.

* Straw, straw fiber, straw bales, pine needles, and leaf mulch are not
allowed under this specification.

" Outer netting consists of seamless, high-density polyethylene
photodegradable materials treated with ultraviolet stabilizers or a
seamless, high-density polyethylene non-degradable materials.

" Diameter ranging from 18-inches to 24-inches.
* Curled excelsior wood, or natural coconut rolled erosion control

products (RECPs) that are rolled up to create a sediment tube are not
allowed under this specification.

" Select applicable Sediment Tubes from the SCDOT approved
products list.

Use 48-inch long wood posts that mneet the following requirements.
* 2-inch by 2-inch size.
* Heavy-duty wire staples at least 1 V½-inch long, spaced a maximum of

6-inches apart to attach the filter fabric to wooden stakes.

Use 48-inch long steel posts that meet the following requirements:
* Be composed of high strength steel with minimum yield strength of

50,000 psi.
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Sediment Control Storm Drain Inlet Protection
Type A

" Have a standard 'T"' section with a nominal face width of 1.38-
inches and nominal 'T' length of 1.48-inches.

* Weigh 1.25 pounds per foot (± 8%).
• Be painted with a water based baked enamel paint.

Installation
Remove all rocks, clods, vegetation or other obstructions so installed
sediment tubes have direct contact with the underlying soil or surface.

Install sediment tubes by laying them flat on the ground. Construct a
small trench to a depth that is 20% of the sediment tube diameter. Lay
the sediment tube in the trench and compact the upstream sediment tube
soil interface. Do not completely bury sediment tubes during installation.
Lap the ends of adjacent sediment tubes a minimum of 6-inches to
prevent flow and sediment from passing through the field joint. Never
stack sediment tubes on top of one another.

Install sediment tubes using wooden stakes (2-inch x 2-inch) or steel
posts (1.25 pounds per foot) a minimum of 48-inches in length placed on
2-foot centers. Intertwine the stakes with the outer mesh on the
downstream side, and drive the stakes in the ground to a minimum depth
of 24-inches leaving less than 12-inches of stake above exposed tube.

Inspection and Maintenance
" Inspect every 7 calendar days and within 24-hours after each rainfall

event that produces ½-inches or more of precipitation.
* Inspect after installation for gaps under the tubes and for gaps

between joints of adjacent ends of sediment tubes. Repair rills,
gullies, and all undercutting near sediment tubes.

" Remove and/or replace as required to adapt to changing construction
site conditions.

* Remove from the site when the functional longevity is exceeded as
determined by Engineer, Inspector or Manufacturer's Representative

" Dispose of in regular means as non-hazardous, inert material.
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Type A

L11

I1
Preventive Measures and Troubleshooting Guide
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Sediment Control Storm Drain Inlet Protection
Type B

Type B - Hardware Fabrc and Stone Inlet Protection

Plan Symbol

Design hardware fabric and stone inlet protection to have an 80 percent
design removal efficiency goal of the total suspended solids (TSS) in the
inflow. The Design Aids located in the Rock Check Dam section of this
Handbook may be used to properly design hardware fabric inlet
protection.

Materials
Use hardware fabric or comparable wire mesh with maximum openings
of 0.5-inches x 0.5-inches as the supporting material.

Use48-inch steel posts that meet the following minimum physical
requirements:

" Be composed of high strength steel with minimum yield strength of
50,000 psi.

" Have a standard 'T' section with a nominal face width of 1.38-
inches and nominal "'' length of 1.48-inches.

* Weigh 1.25 pounds per foot (± 8%).
* Be painted with a water based baked enamel paint.

Use heavy-duty wire ties to attach the wire mesh material to the steel
posts.

Place Aggregate No. 5 washed stone against the hardware fabric on all
sides.
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Sediment Control Storm Drain Inlet Protection
Type B

Installation
Excavate a trench 6-inches deep around the outside perimeter of the inlet.

Use hardware fabric or comparable wire mesh with maximum openings
of 0.5-inches by 0.5-inches as the supporting material. Extended the
fabric a minimum of 6-inches into the ground. Backfill the trench with
soil or crushed stone and compact over the fabric.

Use steel posts with a minimum post length of 48-inches consisting of
standard "T' sections with a weight of 1.25 pounds per foot (±8%).
Install the wire mesh fabric above grade a minimum of 18-inches without
exceeding 24-inches.

Space the steel posts a maximum of 3-feet apart around the perimeter of
the inlet and drive them into the ground a minimum of 24-inches.

Use heavy-duty wire ties spaced a maximum of 6-inches apart to attach
the wire mesh material to the steel posts.

Place Aggregate No. 5 washed stone to a minimum height of 12-inches,
and a maximum height of 24-inches against the hardware fabric on all
sides.

Inspection and Maintenance
" If the stone becomes clogged with sediment, pull the stones away

from the inlet and clean or replace them.
" Since cleaning of gravel at a construction site may be difficult, an

alternative approach would be to use the clogged stone as fll and put
fresh stone around the inlet
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Hardware Fabric and Stone Inlet Protection

Preventive Measures and Troubleshootinq Guide
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Type C

Type C - Block and Gravel Inlet Protection

Plan Symbol

I MN

Block and gravel filters are used where heavy flows and higher velocities
are expected and where an overflow capacity is necessary to prevent
excessive ponding around the structure.

Materials
Use masonry blocks ranging from 8 to 12-inches wide.

Use hardware fabric or comparable wire mesh with maximum openings
of ½--inches x ½2-inches as the supporting material.

Use 1-inch D50 washed stone gravel.

Installation
Place the bottom row of the concrete blocks lengthwise on their side so
that the open end faces outward, not upward.

The height of the barrier is varied, depending upon design needs by
stacking a combination of blocks that are 8- and 12-inches wide.

Place wire mesh over the outside vertical face of the concrete blocks to
prevent stones from being washed through the holes in the blocks. Use
hardware cloth or comparable wire mesh with ½-inch x ½-inch openings.

Install 1-inch D,0 washed stone to a height equal to the elevation of the
top of the blocks.
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Sediment Control Storm Drain Inlet Protection
Type C

Inspection and Maintenance
" Inspect every 7 calendar days and within 24-hours after each storm

that produces ½-inches or more of rain. Any needed repairs should
be handled immediately.

" Remove sediment when it reaches 1/3 the height of the blocks. If a
sump is used, remove sediment when it fills 1/3 the depth of the hole.

* If the stone filter becomes clogged with sediment, the stones must be
pulled away from the inlet and cleaned or replaced. Since cleaning of
gravel at a construction site may be difficult, an alternative approach
would be to use the clogged stone as fill and put fresh stone around
the inlet.

* Remove inlet protection structures after the disturbed areas are
permanently stabilized. Remove all construction material and
sediment, and dispose of them properly.

* Grade the disturbed area to the elevation of the drop inlet structure
crest.

* Stabilize all bare areas immediately.

Block and Gravel Inlet Protection Block and Gravel Inlet Protection
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Preventive Measures and Troubleshooting Guide
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Type D - Rigid Inlet Filters

Plan Symbol

There are two uses for rigid inlet filters: median applications (Type D1)
and sump applications (Type D2). Type D1 filters have more overflow
capacity and less filtration area than Type D2 to prevent ponding in
medians. These filters are capable of protecting inlet structures not
associated with curb inlets

Materials
Rigid inlet filters exhibit the following properties:
" Composed of a geotextile fabric connected to a rigid structure. The

geotextile fabric is non-biodegradable and resistant to degradation by
ultraviolet exposure and resistant to contaminants commonly
encountered in storm water.

" Use a rigid structure composed of high molecular weight, high-
density polyethylene copolymer with a UV inhibitor. Do not use
structures that are not reusable and recyclable.

" Use a filter fabric constructed of 100% continuous polyester non-
woven engineering fabric. The filter fabric is fabricated to provide a
direct fit adjacent to the associated rigid structure.

" Rigid inlet filters have a two-stage design. The first stage conveys
normal flows at a minimum clean water flow rate of 100 gallons per
minute per square foot. The second stage conveys high flow rates,
with a minimum apparent opening of 0.5-inch per square inch (No.
12 standard sieve opening).

" Type D1 inlet filters have a first stage minimum height of 9-inches
and a maximum height of 12-inches in order to allow greater
overflow capacity and prevent ponding in the median.

* Rigid inlet filters completely surround the inlet.

South Carolina DHEC Storm Water Management BMP Field Manual
July, 2005 2-37



Sediment Control Storm Drain Inlet Protection
Type D

" Rigid inlet filters have lifting devices or structures to assist in the
installation and to allow inspection of the storm water system.

" The filter fabric is capable of reducing effluent sediment
concentrations by no less than 80% under typical sediment migration
conditions.

" Select applicable Type D inlet filters from the SCDOT approved
products list.

Installation
Install rigid inlet filters in accordance with the Manufacturer's written
installation instructions. Properly install rigid inlet protection so the inlet
is completely enclosed.

Inspection and Maintenance
" Inspect every 7 calendar days and within 24-hours after each storm

that produces V½-inches or more of rain. Any needed repairs should
be handled immediately.

" Inspect after installation to insure that no gaps exist that may permit
sediment to enter the storm drain system.

* Remove and/or replace rigid inlet filters to adapt to changing
construction site conditions.
Clean the rigid inlet protection filter material when it becomes
covered or clogged with deposited sedimenL

* Replace the rigid inlet protection filter material as directed by the
Engineer.
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Rigid Inlet Filters

Preventive Measures and Troubleshooting Guide
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Sediment Control Storm Drain Inlet Protection
Type E

Type E - Surface Course Curb Inlet Filters

Plan Symbol

Materials
Use surface course inlet filters that have a minimum height or diameter
of 9-inches and have a minimum length that is 2-feet longer than the
length of the curb opening. Surface course inlet filters are not designed to
completely block the inlet opening.

Use surface course inlet filters constructed with a synthetic material that
will allow storm water to freely flow through while trapping sediment
and debris. Use a material that is non-biodegradable and resistant to
degradation by ultraviolet exposure and resistant to contaminants
commonly encountered in storm water. Straw, straw fiber, straw bales,
pine needles, and leaf mulch are not permissible filter materials.

Surface course inlet filters have aggregate compartments for stone, sand
or other weighted materials or mechanisms to hold the unit in place.

Use filter fabric that is capable of reducing effluent sediment
concentradons by no less than 80% under typical sediment migration
conditions.

Select Type E inlet filters from the SCDOT approved products list.
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Installation
Surface course inlet filters are applicable for road Catch Basin after the

road surface course is placed. Place surface course inlet filters where
sediment may spill over sidewalks and curbs.

Install surface course inlet filters in front of curb inlet openings. The
filter has a minimum height or diameter of 9-inches and has a minimum
length that is 2-feet longer than the length of the curb opening to allow
sufficient length to cover the inlet with at least 1-foot of clearance
beyond the inlet on both ends.

Do not completely block the inlet opening with surface course inlet
filters. Install surface course inlet filters in a manner to allow overflows
to enter the catch basin.

Fill the aggregate compartment to a level (at least ½ full) that will keep
the surface course inlet filter in place and create a seal between the
surface course inlet filter and the road surface

Inspection and Maintenance
" Inspect every 7 calendar days and within 24-hours after each storm

that produces ½-inches or more of rain. Any needed repairs should
be handled immediately.

" Ponding is likely if sediment is not removed regularly.
• Inspect surface course curb inlet filters on a regular basis and

immediately after major rain events.
" Clean the surface course curb inlet filter if a visual inspection shows

silt and debris build up around the filter.
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Surface Course Inlet Filters

Preventive Measures and Troubleshooting Guide
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Type F Inlet Tubes
Plan Symbol

F

Inlet tubes are temporary filtering devices placed around inlet structures
to trap sediment and keep silt, sediment and construction debris from
entering pipe systems through open inlet structures. Additionally, inlet
tubes prevent the silting-in of inlets, storm drainage systems and
receiving channels.

Materials
Use inlet tubes that exhibit the following properties:

* Produced by a Manufacturer experienced in sediment tube
manufacturing.
" Composed of compacted geotextiles, curled excelsior wood, natural

coconut fibers or hardwood mulch or a mix of these materials
enclosed by a flexible netting material.

" Do not use straw, straw fiber, straw bales, pine needles or leaf mulch
under this specification.
• Utilize an outer netting that consists of seamless, high-density

polyethylene photodegradable materials treated with ultraviolet
stabilizers or a seamless, high-density polyethylene non-degradable
materials.

" Curled wood excelsior fiber, or natural coconut fiber rolled erosion
control products (RECP) rolled up to create an inlet tube devices are
not allowed under this specification.
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I

Weighted Inlet Tubes
Weighted inlet tubes are sediment tubes capable of staying in place
without external stabilization measures and may have a weighted inner
core or other weighted mechanism to keep them in place.

Materials
Weighted inlet tubes meet the minimum performance requirements
shown in the table below.

I
Diameter Field Measured 6.0 inch to 12.0 inch

6 inch = 6lbs/ft minimum
Mass per Unit Length Field Measured 6 inch= J2bs/ft minimum12inch= ] 21bs/ft minimum

Fiber Length Field Measured 8 of the fiber materals
at east 4-inches in len

Lengh E Tube Field Measured 6 foot minimum
Netting Unit Weight Certified 0.35 oz/ft minimumr

I

Select Type F weighted
list

inlet tubes from the SCDOT approved products

Installation
Install weighted inlet tubes lying flat on the ground, with no gaps
between the underlying surface and the inlet tube.

Never stack weighted inlet tubes on top of one another.

Do not completely block inlets with weighted inlet tubes.

Install weighted inlet tubes in such a manner that all overflow or
overtopping water has the ability to enter the inlet unobstructed.

To avoid possible flooding, two or three concrete cinder blocks may be
placed between the weighted inlet tubes and the inlet
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Non-Weighted Inlet Tubes
Non-weighted inlet tubes are defined as sediment tubes that require
staking or other stabilization methods to keep them safely in place.

Materials
Non-weighted inlet tubes meet the minimum performance requirements
shown in the table below.

Diameter Field Measured 6.0 inch to 12.0 inch

6 nh Olf minimumMass per Unit Length Field Measured 6 inch = 2.0lbs/ft minimum

gt 
~12inch-- 

2.0 lbs /ft minimi 
um

Fiber Length] I Field Measured •80% of the fiber materials at least
FiberLengt Fied Meaured4-inches in lenh

r Tube Field Measured 6 foot minimum

Netting Unit Weight Certified 0.35 oz/ft minimum

Select Type F non-weighted inlet tubes from the SCDOT approved
products list.

Installation
Install non-weighted inlet tubes immediately after grading and
construction of catch basin boxes. Maintain non-weighted inlet tubes
during subgrade and base preparation until the base course is placed.

For weep hole inlet protection applications, both weighted and non-
weighted inlet tubes are applicable. Install non-weighted inlet tubes in
situations when stakes can be driven into the ground or subgrade to
secure the tube.

Review all project specifications for special installation requirements.
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Install non-weighted inlet tubes using 2-inch x 2-inch wooden stakes or
steel posts consisting of standard "'T" sections weighing 1.25 pounds per
foot (±8%), 3-feet in length placed on 2-foot centers. Intertwine the
stakes with the outer mesh on the downstream side of the inlet tube.

Drive stakes in the ground to a minimum depth of 1-foot leaving less
than 1-foot of stake exposed above the non-weighted inlet tube.

An acceptable alternative installation is driving stakes on 2-foot centers
on each side of non-weighted inlet tubes and connecting them with
natural fiber twine or steel wire to inhibit the non-weighted sediment
tube from moving vertically.

Another acceptable alternative installation for non-weighted inlet tubes is
installing stakes on 2-foot centers in a crossing manner maintaining
direct soil contact at all times.

Install non-weighted inlet tubes so the top of the tube is below the top of
the installed curb line to ensure that all overflow or overtopping water
has the ability to enter the inlet unobstructed.

Inspection and Maintenance
* Inspect every 7 calendar days and within 24-hours after each storm

that produces 'A-inches or more of rain. Any needed repairs should
be handled immediately.

• Inlet tubes may be temporarily moved during construction as needed.
0 Replace inlet tubes damaged during installation as directed by the

Inspector or Manufacturer's Representative at the contractor's
expense.
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Weighted Inlet Tube Non-weighted Inlet Tube

Preventive Measures and Troubleshooting Guide
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Rock Sediment Dikes

Plan Symbol

Description
Rock sediment dikes are semi-circular sediment control structures
constructed across drainage ditches, swales, low areas or other areas that
receive concentrated flow. A rock sediment dike consists of a half-
circular shaped rock embankment with a sumnp area constructed for
sediment storage. Design rock sediment dikes to have an 80 percent
design removal efficiency goal of the total suspended solids (TSS).

When and Where to Use It
Rock sediment dikes are most effective in areas where sediment control

is needed with minimal disturbance. Use as a sediment control structures
for the outfalls of diversion swales, diversion dikes, in low areas or other
areas where concentrated sediment laden flow is expected. Use rock
sediment dikes for drainage less than 2.0 acres. Do not place rock
sediment dikes in Waters of the State (unless approved by SCDHEC,
State, or Federal authorities).

Installation
Install a non-woven geotextile fabric over the soil surface where the rock
sediment dike is to be placed.

Construct the body of the rock sediment dike with minimum 9-inch D50
Riprap. Construct the upstream face with a H-foot thick layer of 3¾-inch
to l-inch D50 washed stone placed at a slope of 2H:IV.
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Sediment Control Rock Sediment Dike

Construct rock sediment dikes with a minimum top flow length of 3-feet
(two-foot flow length through the riprap and one-foot flow length
through the washed stone).

Place the rock by hand or mechanical placement (no dumping of rock to
form the sediment dike) to achieve the proper dimensions.

Install a sediment sump with a minimum depth of 2-feet on the upstream
side of the structure to provide sediment storage. Install the upstream
side of the sediment sump with a slope of 5H: IV to inhibit erosion of the
sediment storage area.

Mark the sediment cleanout level of the sediment dike with a stake in the

field.

Seed and mulch all disturbed areas.

Inspection and Maintenance
" The key to a functional rock sediment dike is continual monitoring,

regular maintenance and regular sediment removal.
* Inspect every 7 calendar days and within 24-hours after each rainfall

event that produces ½-inches or more of precipitation.
" Remove sediment when it reaches 50 percent of the sediment storage

volume or the top of the cleanout stake. Removed sediment from the
sump should be removed from, or stabilized on site.

" Remove rock sediment dikes within 30 days after final site
stabilization is achieved or after they are no longer needed.
Permanently stabilize disturbed areas resulting from the removal.
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Rock Sediment Dike

L
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Preventive Measures and Troubleshooting Guide
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Runoff Control and Conveyance Measures

Storm water runoff is rainfall or snowmelt that runs off the ground or
impervious surfaces (buildings, roads, parking lots, etc.) and drains into
natural or manmade drainage ways. In some cases, it drains directly into
streams, rivers, lakes, sounds or the ocean. In other cases, particularly
urbanized areas, it drains into streets and manmade drainage systems
consisting of inlets and underground pipes commonly referred to as"storm sewers." Storm water entering storm sewers does not usually
receive any treatment before it enters streams, lakes and other surface
waters.

Storm water runoff problems and impacts are most evident in areas
where urbanization has occurred. Changes in land use have a major
effect on both the quantity and quality of storm water runoff.
Urbanization, if not properly planned and managed, can dramatically
alter the natural hydrology of an area. Increased impervious cover
decreases the amount of rainwater that can naturally infiltrate into the
soil and increases the volume and rate of storm water runoff. These
changes lead to more frequent and severe flooding and potential damage
to public and private property. Under natural conditions, typically 10%
of rainwater falling on a piece of property runs off the land surface into
streams, rivers or lakes. The remainder either evaporates into the air or
infiltrates into the soil replenishing groundwater supplies. Development
of the site increases the percentage of impervious surfaces. As the
percentage of impervious surfaces increases, the percentage of runoff
increases since there is less vegetated area to soak up the rainwater.

The rate of runoff and streamflow after a storm event also shows
dramatic increases under post versus predevelopment conditions. The
higher and more rapid peak discharge of runoff and strearnflow can
overload the capacity of the stream or river, causing downstream
flooding and streambank erosion. Local governments spend millions of
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dollars each year rectifying damage to public and private property caused
by uncontrolled storm water runoff. In heavily developed areas, damage
to public and private property occurs during heavy rains. This damage
includes road, culvert and water and sewer line washouts, flooded homes
and yards, the deposition of sediment and debris on properties and roads,
and damage to bridges. When streambanks erode they clog stream
channels, culverts, and pipes with sediment contributing to flooding
problems. Sediment is washed into ponds, lakes and other impoundments
reducing their capacity to store water and requiring costly removal
efforts. The increased volume and velocity of runoff and streamflow can
also cause accelerated channel erosion and changes in streambed
composition. This can destroy fish habitat and disrupt the natural ecology
of the stream or river.

The following runoff control BMPs are discussed in this handbook:

* Pipe Slope Drains
* Runoff Diversion Measures
* Level Spreader
" Temporary Stream Crossing
" Subsurface Drains
" Construction De-watering
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Pipe Slope Drains

Plan Symbol

Description
Pipe slope drains reduce the risk of erosion by discharging concentrated

runoff from the top to the bottom of slopes. Pipe slope drains is
temporary or permanent depending on installation and material used.

When and Where to Use It
Use pipe slope drains when it is necessary for water to flow down a slope
without causing erosion, especially before a slope has been stabilized or
before permanent drainage structures are installed. Install temporary pipe
slope drains prior to construction of permanent drainage structures. Bury
permanent slope drains beneath the ground surface. Stabilize the inlets
and outlets of pipe slope drains with flared end sections, Erosion Control
Blankets (ECBs), Turf Reinforcement Mats (TRMs) or riprap. Fully
compact the soil around the pipe entrance to prevent bypassing and
undercutting of the structure. Stabilize the discharge end of the pipe and
along the bottom of any swales that lead to sediment trapping structures.

Installation
Secure and fasten slope drain sections together with gasket watertight

fittings. Securely anchor slope drains to the soil with wooden stakes or
steel posts.

Direct runoff to slope drains with diversion berms, swales, or dikes. The
minimum depth of these dikes or berms should be 1.5-feet The height of
the berm around the pipe inlet should be a minimum of 1.5-feet high and
at least 0.5-feet higher than the top of the pipe. The berm at the pipe inlet
shall be compacted around the pipe.

South Carolina DHEC Storm Water Management BMP Feld Manual
July, 2005 2-53



Runoff Control and Conveyance Measures Pipe Slope Drains

The area around the inlet shall be properly stabilized with ECBs, TRMs,
riprap or other applicable stabilization techniques.

The area below the outlet must be properly stabilized with ECBs, TRMs,
riprap or other applicable stabilization techniques.

If the pipe slope drain is conveying sediment-laden water, direct all flows
into the sediment trapping facility.

Permanent slope drains should be buried beneath the soil surface a
minimum 1.5-feet.

Inspection and Maintenance
* Inspect pipe slope drain inlet and outlet points every 7 calendar days

and within 24-hours after each rainfall event that produces ½-inches
or more of precipitation.

" Inspect the inlet for undercutting, and water bypassing the point of
entry. If there are problems, reinforce the headwall with compacted
earth or sandbags.

" Inspect the outlet point for erosion and appropriate outlet protection.
* Remove temporary pipe slope drains within 30 days after final site

stabilization is achieved or after the temporary BMP is no longer
needed.

" Permanently stabilize disturbed soil areas resulting from slope drain
removal.

South Carolina DHEC Storm Water Management BMP Field Manual
Jul, 2005 2-54



Runoff Control and Conveyance Measures Pipe Slope Drains

7ý,

Pipe Slope Drains

Preventive Measures and Troubleshootinq Guide
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Temporary Stream Crossing

Plan Symbol

Descrption
A temporary stream crossing is a bridge or culvert across a stream or

watercourse for short-term use by construction vehicles and heavy
equipment. A stream crossing provides a means for construction vehicles
to cross streams or watercourses without moving sediment to streams,
damaging the stream bed or channel, or causing flooding. Prior to
constructing a temporary stream crossing, the owner/person financially
responsible for the project must submit an Application for Permit to
construct across or along a stream to South Carolina Department of
Health and Environmental Control (SCDHEC). Temporary stream
crossings require authorization. Refer to the US Army Corps of
Engineers and SCDHEC nationwide 401 and 404 regulations for
information on permit requirements.

When and Where to Use It
When feasible, attempt to minimize or eliminate the need to cross
streams. Temporary stream crossings are a direct source of pollution;
therefore, every effort should be made to use an alternate method (e.g.,
longer detour), when feasible. When it becomes necessary to cross a
stream, a well-planned approach minimizes damage to streambanks and
reduces erosion. The design of temporary stream crossings requires
knowledge of the design flows.
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Installation
Install crossings prior to any other activities. Install and maintain pump-
around diversions prior to any excavation and during the installation of
the crossing. Place crossings in temporary construction easements only.

Minimize streambank clearing. Do not excavate rock bottom streambeds
to install the crossing. Lay the culvert pipes on the streambed "as is"
when applicable. Place as many pipes as possible within the low area of
the stream. Place remaining pipes required to cross the stream on the
existing stream bottom.

Install pipes with a maximum spacing of 12-inches between pipes. The
minimum sized pipe culvert that may be used is 24-inches.

Install culverts with a length that extend the full width of the crossing,
including side slopes.

Use coarse aggregate of clean limestone riprap with a 6-inch D50 or
greater to form the crossing. Install the stone cover over the culvert equal
to ½ the diameter of the culvert or 12-inches, whichever is greater, but no
greater than 18-inches.

Limit all fill materials associated with the roadway approach to a
maximum height of 2-feet above the existing flood plain elevation.

Inspection and Maintenance
* Inspect crossings every 7 calendar days and within 24-hours after

each rainfall event that produces ½-inches or more of precipitation.
Check the structure integrity and for excessive sediment deposition
and replace fill stone as needed.

* Clean mud and/or sediment from the roadway and prevent it from
entering the stream.

I
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* The structure shall be removed when it is no longer required to
provide access to the construction area. During removal, leave stone
and geotextile fabric for approaches in place. Place fill over the
approaches as part of the streambank restoration operation. A
temporary culvert crossing should be in place no longer than 24
months.

Temporary Stream Crossing Temporary Stream Crossing

, Preventive Measures and Troubleshooting Guide
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Runoff Diversion Measures (Diversion berms/dikes and
swales)

Plan Symbol
DDziDB

Description
Diversion dikes and berms (ridges of compacted soil) and diversion

swales (excavated depressions) are used to divert upslope runoff from
crossing areas where there is a high risk of erosion. Use runoff
conveyance structures as temporary clean water diversions, temporary
sediment laden diversions, or permanent clean water diversions. Use
runoff control measures as either temporary or permanent storm water
control structures.

When and Where to Use It
Runoff conveyance measures are installed around the perimeter of a 9
construction sites before major disturbing activities takes place. When
constructed along the upslope perimeter of a disturbed or high-risk area
(though not necessarily all the way around it), clean water diversions
prevent clear water runoff from flowing over unprotected down slope
areas. Sediment laden diversions located on the downslope side of a
disturbed or high-risk area prevent sediment-laden runoff from leaving
the site before sediment is properly removed. For short slopes, runoff
control measures at the top of the slope reduce the amount of runoff
reaching the disturbed area. For longer slopes, several dikes or swales are
placed across the slope at intervals. This practice reduces the amount of
runoff that accumulates on the face of the slope and carries the runoff
safely down the slope. In all cases, runoff is guided to sediment trapping
area or a stabilized outfall before release.
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Installation
Stabilized using vegetation, sod, and ECBs or TRMs before any major
land disturbing activity takes place.

Install the top width of diversion dikes at least 2-feet wide. Install the
bottom width at ground level at least 8-feet wide.

The minimum height for earthen dikes is 18-inches, with side slopes no
steeper than 2H:IV.

Minimize construction traffic over diversion dikes and berms. However,
for points where vehicles must cross the dike, the slope should be no
steeper than 3H: IV and the mound should be constructed of gravel rather
than soil.

Prior to swale excavation or dike building, clear and grub all trees, brush,
stumps, and other objects in the path of the diversion structure.

Ensure the minimum constructed cross section meets all dimensions
shown on the plans.

Immediately after construction establish vegetation by placing an
Erosion Control Blanket on the diversion dikes and silt ditches.

Provide positive drainage to the upslope side of the dike so no erosion
occurs at the outlet. Provide energy dissipation measures as necessary.
Discharge sediment-laden runoff through a sediment trapping facility.

Inspection and Maintenance
" The runoff control measure should be inspected, every 7 calendar

days and within 24-hours after each rainfall event that produces /2-
inches or more of precipitation and repairs made as necessary.

" Damage caused by construction traffic or other activity must be
repaired before the end of each working day.
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Level Spreader
Plan Symbol

Description
A level spreader is a permanent outlet for diversions consisting of an
excavated channel constructed at zero grade across a slope converting
concentrated runoff to sheet flow and releasing it onto stabilized areas.
Sediment-laden waters should not be directed towards level spreaders.

When and Where to Use It
Construct level spreaders on undisturbed areas that are stabilized by
existing vegetation and where concentrated flows are anticipated to
occur. Level spreaders are used as a stable outlet for diversion channels
if the runoff, is relatively free of sediment If properly constructed, level
spreaders significantly reduce the velocity of concentrated storm water.

Installation
Ensure the lowerlip is level. If there are any depressions in the lip, flow
will tend to concentrate at these points and erosion will occur, resulting
in failure of the outlet. Avoid the problem by using a grade board, a
gravel lip or a TRM along the exit lip of the level spreader.

Extend the TRM 10-feet below the lip and bury it at least 6- inches
within the spreader, and extend at least 12-inches beyond the lip on the
outside of the spreader.
Install the grade of the channel transition for the last 20-feet before

entering the level spreader less than or equal to I percent.

Install the crest of the overflow level (0 percent grade) to ensure uniform
spreading of runoff.
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Inspection and Maintenance
" Inspect every 7 days and within 24-hours after each rainfall event

that produces Y2-inches or more of precipitation to ensure that it is
functioning correctly.

" The contractor should avoid the placement of any material on the
structure or prevent construction traffic across the structure.

* Immediately repair damaged by construction traffic.

~pill

Level SpreaderLevel Spreader

Preventive Measures and Troubleshooting Guide
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Subsurface Drains
Plan Symbol

: SSD -I SSD IZ)

Description
A subsurface drain is a perforated pipe or conduit placed beneath the
surface of the ground at a designed depth and grade.

When and Where to Use It
Subsurface drains are used to do the following:
" Drain areas by intercepting and conveying groundwater.
* Lower the water table.
" Drain or de-water storm water detention structures.
" Prevent sloping soils from becoming excessively wet and subject to

slippage.

There are two types of subsurface drains: relief drains and interceptor
drains.
* Relief drains are used to de-water an area where the water table is

high. They are placed in a gridiron, herringbone, or random pattern.
" Interceptor drains are used to remove water where soils are

excessively wet or subject to slippage. They are usually placed as
single pipes instead of patterns.

Subsurface drains are suitable only in areas where the soil is deep enough
for proper installation. They are not recommended where they pass under
heavy vehicle crossings.

Installation
Install relief drains through the center of wet areas that drain in the same
direction of the slope.
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Install interceptor drains on the up-slope side of wet areas and install
them across the slope to drain to the side of the slope.

Locate subsurface drains in areas where there are no trees within 50-feet
of the drain.

Construct the installation trench on a continuous grade with no reverse
grades or low spots.

Stabilize soft or yielding soils under the drain with gravel or suitable
material.

Do not use deformed, warped, or otherwise unsuitable pipe.

Place filter material at least 3-inches of material on all sides of pipe.

Backfill trenches after pipe placement with no pipe remaining uncovered
overnight or during a rainstorm. Place backfill material in the trench so
that the pipe is not displaced or damaged. Use highly permeable open
granular soil for backfill.

The outlet should consist of a 10-foot section of corrugated metal, cast
iron, steel or schedule 40 PVC pipe without perforations. At least two-
thirds of outlet pipe should be buried.

The outlet consists of a 10-foot section of corrugated metal, cast iron,
steel or schedule 40 PVC pipe without perforations.

Inspection and Maintenance
* Inspect subsurface drains on a regular schedule and check for

evidence of pipe breaks, clogging by sediment, debris or tree roots.
" Remove blockage immediately, replace any broken sections, and re-

stabilize the surface. If the blockage is from tree roots, it may be
necessary to relocate the drain.

" Check inlets and outlets for sediment or debris. Remove and dispose
of these materials properly.
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Construction De-Watering

Description
Construction de-watering involves removing storm water or ground
water from bore pits, trenches, and other excavations on a construction
site. Typically, this removal of water involves the pumping of the water
to an appropriate receiving area. Direct pumping to lakes, rivers, and
streams is illegal and must be avoided.

Cditeria
Pump sediment-laden groundwater directly to:
* A sediment control structure (sediment basin, sediment trap

manufactured de-watering device)
SAn infiltration trench

* A buffer strip or zone.

Inspection and Maintenance
Pumping to a Sediment Control Structure:

It is recommended that sediment basins or temporary sediment traps
receive sediment-laden water from bore pits and trenches. Ensure that the
pumping of this water does not cause the sediment control structure to
fail. In addition, ensure that erosion does not occur at the outlet of the
hose from the pump due to high concentrated flows.
Pumpinr to an Infiltration Trench:

Ensure that erosion does not occur at the outlet of the hose from the
pump due to high concentrated flows.

Pumping to a Vegetated Buffer Zone:

Ensure that erosion does not occur at the outlet of the hose from the
pump due to high concentrated flows.
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Lili
Construction Dewatering Construction Dewatering

Preventive Measures and Troubleshootina Guide
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Alternative Erosion Prevention and Sediment Control
BMPs

To encourage the development and testing of innovative alternative
EPSC BMPs, alternative management practices that are not included in
the Handbook, Standard Specifications and Standard Drawings may be
allowed upon review and approval. To use an alternative BMP, the
design professional should submit substantial evidence that the proposed
measure will perform at least equivalent to currently approved BMPs
contained in the Handbook, Standard Specifications and Standard
Drawings. Evidence may include, but is not limited to:

" Supporting hydraulic and trapping efficiency calculations.
" Peer-review by a panel of licensed professional engineers.
* Research results as reported in professional journals.
* Manufacturer literature.

To justify the efficiency of innovated EPSC BMPs, the owner may be
required to monitor the trapping efficiency of the structure. If satisfactory
results showing that trapping efficiencies of greater than 80 percent are
obtained, the innovative. BMP may be used and no other monitoring
studies should be required. If monitoring shows that a certain BMP is not
sufficient or if SCDHEC finds that a BMP fails or is inadequate to
contain sediment, other upstream and downstream BMPs should be
implemented to reach the required efficiency.
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Post Construction Water Quality Control
Post-construction storm water management in areas undergoing new

development or redevelopment is necessary because runoff from these
areas significantly affects receiving waterbodies. There are two forms of
substantial impacts of post-construction runoff. The first is an increase in
the type and quantity of pollutants'in storm water runoff. As runoff flows
over areas altered by development, it picks up harmful sediment and
chemicals such as oil and grease, pesticides, heavy metals, and nutrients.
These pollutants become suspended in runoff and are carried to receiving
waters, such as lakes, ponds, and streams. Once deposited, these
pollutants enter the food chain through small aquatic life, eventually
entering the tissues of fish and humans.

The second kind of post construction runoff impact is increasing the
quantity of water delivered to the waterbody during storms. Increased
impervious surfaces interrupt the natural cycle of gradual percolation of
water through vegetation and soil. Instead, water is collected from
surfaces such as asphalt and concrete and routed to drainage systems
where large volumes of runoff quickly flow to the nearest receiving
water. The affects of this process include streambank scouring and
downstream flooding, which often lead to a loss of aquatic life and
damage to property.

Non-Structural Low Impact Development Controls
Vegetated Conveyances
Stream Buffers
Disconnected Rooftop Drainage to Pervious Areas
Cluster Development
Grass Paving or Alternative Paving Surfaces
Natural Infiltration
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Post Construction Water Quality Control

Structural Controls
Wet Ponds
Dry Ponds
Storm Water Wetlands
Bioretention Areas
Sand Filters
Infiltration Trench
Enhanced Grassed Swales
Pre-Fabricated Control Devices
Vegetated Filter Stips (VFS)
Porous Pavement

Innovative Technologies
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Non-structural Low Impact Development Controls

Non -Structural Low Impact Development
Controls
Vegetated Conveyance Systems

Plan Symbol

Description
Vegetated conveyances are designed and installed as an alternative to
curb and gutter and hard piping storm water conveyance systems. Open
vegetated conveyances improve water quality by providing partial
pollutant removal as water is filtered by the vegetation and by the
opportunity to infiltrate into the soil. Open vegetated conveyances also
are designed to reduce flow velocities when compared to hard piping
systems.

When and Where to Use It
Open vegetated conveyance systems are incorporated into moderate to
low density development sites where land is available and where the land
surface is gently sloping (less than 5 percent). The soil must be able to
withstand the design tractive forces and flow velocities of the open
conveyance, or an applicable

Installation
Construct vegetated conveyances with trapezoidal or parabolic cross

section with relatively flat side slopes (flatter than 3H:lV).

Install a flat bottom between 2 and 8 feet wide.

During construction, it is important to stabilize the channel before theturf has been established, either with a temporary grass cover or with the
use of natural or synthetic erosion control products.

South Carolina DHEC Stormn Water Management BMP Field Manual
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Inspection and Maintenance
* The useful life of a vegetated swale system is directly proportional to

its maintenance frequency. If properly designed and regularly
maintained, vegetated swales can last indefinitely.

* The maintenance objectives for vegetated swale systems include
keeping up the hydraulic and removal efficiency of the channel and
maintaining a dense, healthy grass cover.

* Maintenance includes periodic mowing (with grass never cut shorter
than the design flow depth), weed control, watering during drought
conditions, re-seeding of bare areas, and clearing of debris and
blockages.

* Remove accumulated sediment manually to avoid the transport of
resuspended sediments in periods of low flow and to prevent a
damming effect from sand bars. Minimize the application of
fertilizers and pesticides.

* Repair damaged areas within a channel.
* Inspect for a healthy thick grass cover. Re-seed as necessary.

Stream Buffers

Description
A stream buffer is an area along a shoreline, wetland or stream where
development is restricted or prohibited. The primary function of the
buffer is to physically protect and separate a stream, lake, or wetland
from future disturbance or encroachment.

The general function of the buffer is to:
" Protect the overall stream quality by providing shade for the stream

and provide wildlife habitat.
" Remove pollutants, sediments, bacteria, and excess nutrients from

storm water runoff through infiltration and filtering.
" Help detain and slow down flow rates from developed areas.

South Carolina DHEC Storm Water Management BMP Field Manual
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Non-structural Low Impact Development Controls

* Provide a setback from the stream to prevent damage to structures or
improved property due to flooding or changes in the stream channel.

When and Where to Use It
Effective water quality protection stream buffers consist of undisturbed
natural vegetation including maintaining the original tree line along the
stream or channel banks. Promptly stabilize disturbed buffers with a
dense cover of strong rooted grasses, native plants, and native trees.

Buffer Maintenance
An effective buffer management plan includes establishment,
management, and distinctions of allowable and unallowable uses in each
Zone. Buffer boundaries are well defined and clearly marked during, and
after construction is complete. Buffers designed to capture storm water
runoff from urban areas require more maintenance if the first zone is
designated as a bioretention or other engineered depression area.

Disconnected Rooftop Drainage to Pervious Areas
Description

Disconnected rooftop drainage reduces the runoff flow rates from
developed areas. The disconnection involves directing storm water
runoff from rooftops towards pervious areas where it is allowed to filter
through vegetation and other landscaped material and infiltrate into the
soil. Use erosion control devices such as splash blocks or level spreaders
at the downspout discharge point to transfer the flow from concentrated
flow to sheet flow.

Disconnected rooftop drainage has the following benefits:

* Increase the time of concentration by disconnecting runoff from any
structural storm water drainage systems.

Soulh Carolina DHEC Storm Water Management BMP Feld Manual
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* Provide water quality benefits by allowing runoff to infiltrate into the
soil. Downspouts from rooftops should discharge to gently sloping,
well-vegetated areas, vegetated filter strips, or bio-retention areas.

When and Where to Use It
This practice is applicable and most beneficial in low-density residential
or commercial developments having less than 50 percent impervious
area. Disconnection is not applicable to large buildings where the volume
of runoff from the rooftops will cause erosion or degradation to receiving
vegetated areas.

Cluster Development
Description

Cluster development practices concentrate development away from
environmentally sensitive areas such as streams, wetlands, and mature
wooded areas. The clustering of development in one area reduces the
amount of roadways, sidewalks, and drives required when compared to
development sprawled over the entire land area.

Install clustering and conservation of natural area practices at least to
some extent on all development sites not only to reduce the impacts to
natural resources by minimizing disturbance and impervious areas, but
also to maintain some of the natural beauty of the site.

Reducing the amount of disturbed area and impervious area reduces the
amount of runoff volume treated for water quantity and water quality
control. Concentrating development away from environmentally
sensitive areas will also reduce the amount of time and expenses to get
federal and state permits for impacting jurisdictional waters.
Concentrate development on the flattest part of the development parcel
away from environmentally sensitive areas such as steep slopes, streams,
and wetlands. This reduces the impacts to these areas, and reduces the
amount of earth moving necessary for the development.

South Carolina DHEC Storm Water Management BMP Field Manual
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Natural Infiltration
Natural infiltration is a method in which an undisturbed land area
covered with natural vegetation accepts runoff from new development
and infiltrates the runoff into the soil.

When and Where to Use it
Use natural infiltration areas only where the soils are suitable. The area is
typically in a forested condition with the land surface covered by leaves,
pine needles, and other forest floor organic materials. Natural infiltration
areas are designated for passive recreation only.

South Carorina DHEC Storm Water Management BMP Fieid Manual
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Structural Controls

Structural water quality control structures are recommended for use with
a wide variety of land uses and development types. These controls have
demonstrated the ability to effectively treat runoff volume to reduce the
amounts of pollutants discharged to the downstream system. Structural
storm water quality controls are classified into the following categories:

General Application Controls

General application structural controls are recommended for use in a
wide variety of application situations. These structural controls have
demonstrated the ability to effectively treat water quality volumes and
are presumed to be capable of removing 80 percent of the total
suspended solids (TSS) load typically found in urban post-development
runoff.

Limited Application Controls

Limited application structural controls are those that are recommended
only for limited use for special site or design conditions. Generally, these
practices can not alone achieve 80 percent TSS removal goal and are
intended for hotspots for specific land use constraints or conditions.
Limited application controls may be used within a system of water
quality controls and are very effective pre-treatment structures for the
General Application Controls. Limited application structural controls
should be designed and used only in development situations where
regular maintenance is guaranteed.

South Carolina DHEC Storm Water Management BMP Field Manual
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Wet Storm Water Detention Ponds

Description
A wet or permanent pool detention pond is one of the most commonly

used BMPs to meet water quality protection requirements. The
advantages of permanent pool ponds have over other water quality
treatment controls are:
" Ponds are durable and require less maintenance than other applicable

water quality controls.
" Ponds required for water quantity control are easily modified to treat

storm water runoff for water quality.
* Well designed ponds are effective in treating storm water runoff for

water quality control.

Wet storm water detention ponds are classified as being:
* Wet Detention Pond. Wet ponds have a permanent (dead storage)

pool of water equal to the water quality volume. Temporary storage
(live storage) may be added above the permanent pool elevation for
larger flows.

* Wet Extended Pond. A wet extended pond is a wet pond where the
water quality volume is split evenly between the permanent pool and
extended detention storage provided above the permanent pool.
During storm events, water is stored above the permanent pool and
released over 24-hours. The design has similar pollutant removal
efficiencies as traditional wet ponds, but consumes less space.

* Micropool Extended Pond. The micropool extended pond is a
variation of the wet extended detention pond where only a small
"micropool" is maintained at the outlet to the pond. The outlet
structure is designed to detain the water quality volume for 24-hours.
The micropool prevents resuspension of previously settled sediments
and prevents clogging of the low flow orifice.

South Carolina DHEC Storm Water Management BMP Feld Manual
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When and Where to Use It
Permanent pool ponds improve storm water quality by detaining storm
water runoff for an extended period of time to allow pollutants that are
uspended in the runoff to settle out. During any given storm event, runoff
enters wet ponds and replaces the "treated" water in the permanent pool
that has been detained from the previous storm event. As runoff enters
the pond, the velocity is significantly decreased, allowing suspended
pollutants to settle out of the runoff. Many pollutant particles suspended
in storm water runoff are very small in size, therefore the pond must be
designed to provide adequate detention time to allow the smaller
particles to settle out.

Inspection and Maintenance
Regular inspection and maintenance is critical to the effective operation
of storm water ponds as designed. Maintenance responsibility for a pond
and its buffer should be vested with a responsible authority by means of
a legally binding and enforceable maintenance agreement that is
executed as a condition of plan approval. The agreement may contain but
is not limited to the following items:

* Mow side slopes of the pond monthly.
• Since decomposing vegetation captured in the wet pond can release

pollutants, especially nutrients, it may be necessary to harvest dead
vegetation annually. Otherwise the decaying vegetation can export
pollutants out of the pond and also can cause nuisance conditions to
occur.

" Clear debris from all inlet and outlet structures monthly.
* Repair all eroded or undercut areas as needed.
* Place a sediment marker in the forebay to determine when sediment

removal is required.
" Monitor sediment accumulations in the main pond area and remove

sediment when the permanent pool volume has been significantly
filled and/or the pond becomes eutrophic.

South Carolina DHEC Storm Water Management BMP Field Manual
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Summary of Maintenance Requirements

I,_~~~~. ... lq' T1i ' ,

lean and remove debris from Monthly, or after large storm events
niet and outlet structures.

ow.side slopes. Monthly, orl as needed
Removal of invasive ~iana
egetation. invasiveSemi-annual

nspect for damage to control Annual
tructure.
nspect sediment accumulation
n the facility and forebay. Annual

nspect for operational inlet Annual
outlet structures.

epair embankment, side
lopes, undercut or eroded Annual, or as needed
•leas.

erform wetland plant Annual
anagement and harvesting.

emove sediment from the er design cycle, as needed, after 50%
orebay. f total forebay capacity is filled

emove sediment to 10 year cycle, after 25% of the
umulations in the main

rmanent pool. rmanent pool volume is filled
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I

Wet Pond

Wet Pond
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Dry Storm Water Detention Ponds

Description
A dry (extended) detention pond provides temporary storage of storm

water runoff. Dry ponds have an outlet structure that detains runoff
inflows and promotes the settlement of pollutants. Unlike wet ponds, dry
detention ponds do not have a permanent pool.

A dry pond is designed as a multistage facility that provides runoff
storage and attenuation for both storm water quality and quantity.
Design dry detention ponds as either single-stage or two-stage. Single-
stage ponds are normally used strictly for flood control and are not
recommended for water quality benefits. A two-stage pond contains a
water quality volume in the lower stage, and has an upper stage for
detention of larger storms for flood control.

The lower stages of a dry pond are controlled by outlets designed to
detain the storm water runoff for the water quality volume for a
minimum duration of 24-hours, which allow sediment particles and
associated pollutants to settle out. Higher stages in the pond detain the
peak rates of runoff from larger storms for flood and erosion control. Dry
detention ponds are designed for complete drawdown of runoff and
normally remain dry between storm events.

When and Where to Use It

Apply dry detention ponds to new or existing developments. Dry ponds
are considered permanent, year-round control measures. Use dry
detention ponds at sites where significant increases in runoff are
expected from site development. Use dry detention ponds for residential,
commercial, or industrial development sites.

Do not use dry ponds in areas with a high water table. A permanently
wet bottom is a mosquito breeding ground.

South Carohna DHEC Storm Water Management BMP Field Manual
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While dry extended detention ponds are widely applicable, they have
some limitations that may make other storm water management options
preferable. Dry pond limitations include:

Possible nuisance due to mosquito breeding.

While wet ponds can increase property values, dry ponds may detract
from the value of a home.

Dry detention ponds have only moderate pollutant removal when
compared to other structural storm water practices, and have limited
effectiveness in removing both particulate and soluble pollutants.

Inspection and Maintenance

A Pond Maintenance Plan/Agreement is required before approval

Regular inspection and maintenance is critical to the effective operation
of dry ponds as designed. Maintenance responsibility for a pond should
be vested with a responsible authority by means of a legally binding and
enforceable maintenance agreement that is executed as a condition of
plan approval.

Conduct inspections semi-annually and after significant storm events to
identify potential problems early. Direct maintenance efforts toward
vegetation management and basic housekeeping practices such as
removal of debris accumulations and vegetation management to ensure
that the pond dewaters completely to prevent mosquito and other
habitats.

South Carolina DHEC Storm Water Management BMP Field Manual
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Structural Controls Dry Storm Water Detention Ponds

Summary of Maintenance Requirements
. . . II ...l ". .. .....h

Note erosion of pond banks or bottom Semi-Annual
Inspection

nspect for damage to the embankment
Monitor for sediment accumulation in the facility Annual
Ind forebay.
Ensure that inlet and outlet devices are free of Inspection
debris and operational
Repair undercut or eroded areas
Mow side slopes Standard
Pesticide/ Nutrient management Maintenance
Litter Debris Removal

Annual
ýeed or sod to restore dead or damaged ground Maintenance

over. (As needed)

form 5 to 7 year
lemoval of sediment form the forebay Mntean• Maintenance

Monitor sediment accumulations, and remove 25 to 50 year
ediment when the pond volume has been2 Maintenance

'educed by 25%.

Repair undercut or eroded areas
Mow side slopes Standard
Pesticide/ Nutrient management Maintenance
itter/ Debris Removal
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I

Dry Pond

Dry Pond
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Structural Controls Underground Detention

Underground Detention Facilities

Descriation
Detention tanks and vaults are underground structures used to attenuate
peak storm water flows through detention or extended detention of storm
water runoff. They are constructed out of concrete pipe (RCP),
corrugated metal pipe (CMP), High Density Polyethylene Pipe (HDPE)
or concrete vaults. The design and material selections considers the
potential loading from vehicles on the vault or pipe.

When and Where to Use It
Due to the costs associated with underground detention systems for
construction and maintenance, these systems are used when space is
limited and there are no other practical alternatives.

In the ultra-urban environment, costs for developable land may be high
enough that these systems become a feasible alternative.

Relatively expensive to construct, use concrete vaults in areas where
system replacement costs are high.

Less expensive, use CMP or HDPE systems to control significant
volumes of runoff in parking lots, adjacent to rights-of-way, and in
medians, where they is replaced or maintained if necessary.

Inspection and Maintenance

* Design the system for easy access for inspection and maintenance.
" Remove any trash/debris and sediment buildup in the underground

vaults or tanks annually by pumping them out.
" Perform structural repairs to inlet and outlets as needed based on

inspections.
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I

Underground Detention

Underground Detention
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Structural Controls Stormn Water Wetlands

Storm Water Wetlands
Description

Storm water wetlands remove pollutants primarily through physical
filtration and settling, by biological processes of wetland plants, and
bacteria in substrates. The storm water wetland is similar in design to the
wet pond but has significant vegetation differences. The major difference
in the wetland design is the creation of varying depth zones in the
shallow marsh area of the wetland to support emergent wetland
vegetation. Because consideration must be paid to creating various depth
zones and establishing a plant community that can survive in the
different zones, the design, construction, and maintenance of storm water
wetlands is more complex than wet ponds. There are several different
wetland applications including:
" Storm Water Wetland. Constructed shallow marsh system that is

designed to treat both urban storm water runoff and control runoff
volume. As storm water runoff flows through the wetland, pollutant
removal is achieved through settling and uptake by marsh vegetation.

* Shallow Wetland. Most of the water quality treatment takes place in
the shallow high marsh or low marsh depths. The only deep sections
of the wetland are the forebay and the micropool at the outlet. A
disadvantage of shallow wetlands, is that a relatively large amount of
land is required to store the desired water quality volume.

" Extended Detention Shallow Wetland. This design is similar to the
shallow wetland, but part of the water quality treatment volume is
provided as extended detention above the surface of the marsh and is
released over a period of 24-hours. This application can treat a
greater volume of storm water in a smaller space than the shallow
wetland design. Plants that can tolerate both wet and dry periods are
required in the extended detention area.

South Carolina DHEC Storm Water Management BMP Field Manual
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SPondl/Wetland System. The system consists of has two separate cells,
a wet pond and a shallow marsh. The wet pond traps sediment and
reduces runoff velocities before the runoff enters the shallow marsh.
Primary water quality benefits are achieved in the shallow wetland.
Less land is required for the pond/wetland system than the shallow
wetland and the extended detention shallow wetland.

" Pocket Wetland. A pocket wetland is intended for smaller drainage
areas of 5 to 10 acres, and requires excavation down to the water
table for a reliable source of water to support the wetland vegetation.

Inspection and Maintenance
Regular inspection and maintenance is critical to the effective operation
of storm water wetlands. Maintenance responsibility for the constructed
storm water wetland should be vested with a responsible authority by
means of a legally binding and enforceable maintenance agreement that
is executed as a condition of plan approval.
" Maintenance requirements for constructed wetlands are particularly

high 'while vegetation is being established. Monitoring during the
first year is critical to the success of the wetland.

" Monitor wetlands after all storm events greater than 2-inches of
rainfall during the first year to assess erosion, flow channelization
and sediment accumulation. Inspection should be made at least once
every six months during the first three years of establishment.

" Place a sediment cleanout stake in the forebay area to determine
when sediment removal is required.

• Debris should be removed from the inlet and outlet structures
monthly.

* Monitor wetland vegetation and replaced as necessary once every 6-
months during the first three years of establishment.

" Annually inspect and maintain the depth of the zones within the
wetland.

• Annually remove invasive vegetation.
* Repair all eroded or undercut areas as needed.
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Structural Controls Storm Water Wetlands

Summary of Maintenance Reauirements

III

eplace wetland vegetation to maintain at Once every 6-months during
east 50% surface area coverage in the first three years of
_etlandplants. establishment
lean and remove debris from inlet and Frequently (3 to 4
utlet structures. times/year)

ow side slopes. Frequently (3 to 4..... times/year.)

onitor wetland vegetation and perform Semi-annual (every 6-
eplacement planting as necessary. months)

amine stability of the original depth Annual

nspect for invasive vegetation, and Anual
remove where possible.
nspect for damage to the embankment Annual, repair as necessary

inlet/outlet structures.

Monitor for sediment accumulation in the
If clty a dforebay. .Annual

rnpet oroperational inlet and outlet Annual

•epirunercut or eroded areas. ,, As neede~d_ ,,

arvest wetland plants that have been Annual
choked out" by sediment buildup.

Per design cycle, as
emoval of sediment from the forebay. needed, after 50% of total

_forebay capacity is filled

emove sediment accumulations in the 5 to 10 year cycle, after 25%
ain permanent pool. of the permanent poolvolume is filled
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Structural Controls Storm Water Wetlands

I

Planted Storm Water Wetland

Established Storm Water Wetland
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Structural Controls Bioretention Areas

Bioretention Areas

Description
Bioretention areas are designed to mimic natural forest ecosystems with
a combination of soil filtration and plant uptake by utilizing a planting
soil layer, mulch, plantings, and an underdrain system. Bioretention areas
appear as landscaped or natural areas giving this BMP an appealing
image. Storm water runoff enters the Bioretention area and is temporarily
stored in a shallow pond on top of the mulch layer. The ponded water
then slowly filters down through the planting soil mix and is absorbed by
the plantings. As the excess water filters through the system it is
temporarily stored and collected by an underdrain system that eventually
discharges to a designed storm conveyance system.

When and Where to Use It
Bioretention areas are applicable for small sites where storm water runoff
rates are low and typically are received into the Bioretention area as
sheet flow. Bioretention drainage areas range from 1-2 acres and are well
stabilized to prevent excessive debris and sediment from collecting in the
Bioretention area. Because Bioretention areas are sensitive to fine
sediments, they are not be placed on sites where the contributing area is
not completely stabilized or is periodically being disturbed. Applicable
sites include:
" Parking lots,
" Individual residential home sites, and
" Small commercial facilities.

Inspection and Maintenance
Regular inspection and maintenance is critical to the effective operation
of Bioretention areas as designed. Maintenance responsibility of the
Bioretention area should be vested with a responsible authority by means
of a legally binding and enforceable maintenance agreement that is
executed as a condition of plan approval.
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Structural Controls Bioretention Areas

I

The surface of the ponding area may become clogged with fine
sediments over time. Core aeration or cultivating unvegetated areas may
be required to ensure adequate filtration. Other required maintenance
includes but is not limited to:

" Conduct pruning and weeding to maintain appearance as needed.
" Replace or replenish mulch as needed.
* Remove trash and debris as needed.

Is I.- +M

Bioretention Area with un-cut clean outs
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Structural Controls Bioretention Areas

Summary of Maintenance Requirements

runing and weeding. As needed

emove trash and debris. As needed
nspect inflow points for clogging. Semi-annual (every 6-months)
emove any sediment.
epair eroded areas. Re-seed or Semi-annual (every 6-months)

od as necessary.

ulch void areas. Semi-annual (every 6-months)
etrees and shrubs to Semi-annual (every 6-months)

valuate their health.

emove and replace dead or Semi-annual (every 6-months)
everely diseased vegetation.
emoval of evasive vegetation. Semi-annual (every 6-months)
utrent and pesticide Annual, or as needed
anaement.
ater vegetation, shrubs and Semi-annual (every 6-months)

:rees.

emove mulch, reapply new layer. Annual

est plan~ng mix for pH. Annual

lytilme if pH < 5.2. As needed

d iron sulfate + sulfur if pH> As needed
3.0.

lace fresh mulch over entire As needed
ea.

teplace pea gravel diaphragm. Every 2 to 3 years If needed
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Structural Controls Infiltration Trench

Infiltration Trenches

Description
Infiltration trenches are excavations typically filled with stone to create
an underground reservoir for storm water runoff. The runoff volume
gradually exfiltrates through the bottom and sides of the trench into the
subsoil over a maximum period of 72 hours (three days), and eventually
reaches the water table. By diverting storm water runoff into the soil, an
infiltration trench not only treats the water quality volume, but it also
preserves the natural water balance by recharging groundwater and
preserving channel baseflow. Using natural filtering properties,
infiltration trenches remove a wide variety of pollutants from the runoff
through adsorption, precipitation, filtering, and bacterial and chemical
degradation.

When and Where to Use It
Infiltration trenches are limited to areas with highly porous soils where

the water table and or bedrock are located well below the trench bottom.
They are only applicable for Hydrologic Soil Group A soils, or soils that
have a minimum infiltration rate of 0.3-inches per hour. Infiltration
trenches are not intended to trap sediment and are designed with a
sediment forebay or other pre-treatment measure to prevent clogging in
the gravel. Infiltration trenches are used for medium- to high- density
residential, commercial, and institutional developments. They are most
applicable for impervious areas where there are low levels of fine
particulates in the runoff and the site is completely stabilized and the
potential for possible sediment loads 'is very low. Do not use Infiltration
trenches for manufacturing and industrial sites where there is potential
for high concentrations of soluble pollutants and heavy metals.
Infiltration trenches are designed to capture sheet flow from a drainage
area or function as an off-line device. Due to the relatively narrow shape,
infiltration trenches are adapted to many different types of sites and is
utilized in retrofit situations. Unlike some water quality BMPs,
infiltration trenches can easily fit into margin, perimeter or other unused
areas of development sites.
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Inspection and Maintenance
Regular inspection and maintenance is critical to the effective operation
of infiltration trenches as designed. Maintenance responsibility for the
infiltration trench should be vested with a responsible authority by means
of a legally binding and enforceable maintenance agreement that is
executed as a condition of the Storm Water Management Permit
approval. Typical maintenance responsibilities include:

" Keep a record of the average de-watering time of the infiltration
trench to determine if maintenance is required.

* The top 6-inch layer of pea gravel and geotextile separating the pea
gravel from the stone media serve as a sediment barrier and require
replacement when full of sediment.

• Clear debris and trash from all inlet and outlet structures monthly.
" Check the observation well after three consecutive days of dry

weather after a rainfall event. If complete de-watering is not
observed within this period, there may be clogging within the trench
requiring proper maintenance.

" Remove trees, shrubs, or invasive vegetation semi-annually.
* If complete failure is observed, perform total rehabilitation by

excavating the trench walls to expose clean soil, and replacing the
gravel, geotextiles, and topsoil.
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Structural Controls Infiltration Trench

Summary of Maintenance Requirements

Ensure that the contributing area is stabilized with Monthly
o active erosion.

rass filter strips should be mowed and grass Monthly
lippings should be removed.

heck observation wells after 72 hours of rainfall.
ells should be empty after this time period. If Semi-annual (every 6-
1ls have standing water, the underdrain system months)

r outlet may be clogged.

emove evasive vegetation. Semi-anl(every-

Inspect pretreatment structures for deposited Semi-annual (every 6-
sediment. . months)

eplace pea gravel, topsoil and top surface filter When clogging or
fabric urface standing wate

is observed

erform total rehabilitation of infiltration trench. Upon observed failure

Infiltration Trench
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Structural Controls Enhance Dry Swales

Enhanced Dry Swales

Description
Enhanced dry swales are conveyance channels engineered to capture,

treat, and release the storm water quality runoff volume from a particular
drainage area. Enhanced swales are different from normal drainage
swales in that they have a designed structure implemented in them to
enhance detention and storm water pollutant removal. Enhanced dry
swale systems are designed primarily for storm water quality and have
only a limited ability to provide storm water runoff volume control and
downstream channel protection. Enhanced dry swales are vegetated
channels designed to include a filter bed of prepared soil that overlays an
underdrain system. Dry swales are sized to allow the entire water quality
storage volume to be filtered or infiltrated through the swale bottom.
Because these swales are predominantly dry, they are preferred in
residential settings. When and Where to Use It
Enhanced swales are applicable in moderate to large lot residential
developments and industrial areas with low to moderate density where
the impervious cover (parking lots and rooftops) of the contributing
drainage areas is relatively small. Enhanced swales are also useful along
rural roads and highways that have driveway entrances crossing the
swale,

Inscpectdon and Maintenance
Regular inspection and maintenance is critical to the effective operation
of enhanced swales. Maintenance responsibility should be vested with a
responsible authority by means of a legally binding and enforceable
maintenance agreement that is executed as a condition of plan approval.

The surface of the filter bed may become clogged with fine sediments
over time. Light core aeration is required to ensure adequate filtration.
Other required maintenance includes but is not limited to:

* Mowing to maintain storage volume and appearance as needed.
" Remove trash and debris as needed.
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Summary of Maintenance Reauirements

ow grass to maintain design height and As needed (frequent/seasonally)
remove clippings.

utrient and pesticide management. Annual, or as needed

nspect side slopes for erosion and repair. Annual, or as needed

nspect channel bottom for erosion andrepair.Annual, or as needed

Remove trash and debris accumulated in Annualforebay. Ana

nspect vegetation. Plant an alternative
rass species if original cover is not Annual (semi-annually first year)
stablished.
nspect for clogging and correct the Annual

oto-till or cultivate the surface of the bed As needed
swale does not draw down in 48 hours.

Remove sediment build-up within the As needed, after 25% of the
ttom of the swale. original design volume has filled

Enhanced Swales

South Carolina DHEC Storm Water Management BMP Field Manual
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Pre-Fabricated Control Devices
Description

The need for urban water quality BMPs that are very efficient and
present less space constraints has produced the industry of innovated
storm water BMP technology and products. These pre-manufactured
products combine settling, filtration, and various biological processes
into one controlled system. By combining these different processes, these
BMPs are designed to focus on removing many different types and
concentrations pollutants. Even where pre-fabricated control devices are
not able to meet the 80 percent TSS removal goal alone, they can provide
excellent pre-treatmnent in a series of water quality control BMPs or inlet
to permanent pool detention basins or storm water wetlands.

Post construction pre-fabricated storm water quality BMPs are designed
to filter and trap trash, floatable contaminates, sediment, oil and grease,
and other pollutants. These BMPs are incorporated into storm water
conveyance systems for pretreatment of storm water runoff. In some
instances, pre-fabricated storm water quality BMPs serve as the only
treatment mechanism before the runoff is discharged. Post construction
pre-fabricated storm water quality BMPs are classified in to three
separate categories:

1. Catch Basin Inserts
2. Separation Devices
3. Filtration Devices

When and Where to Use It
Pre-fabricated control devices may be used to treat runoff as long as they
are designed to treat the first 1-inch of runoff and/or are proven to
provide 80 percent TSS removal. Pre-fabricated control devices include
the following beneficial attributes for water quality control over
conventional water quality BMPs:

Pre-fabricated control devices are placed almost anywhere on a site
where they can receive concentrated flows from storm drainage
pipes.
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Jul, 2005 5-31



StrIIurI CoIrol Pe abIcae CotoIDvI

Structural Controls Pre-Fabricated Control Devices

" Pre-fabricated control devises are safe to the public because storm
water is treated within the unit and no surfaces are open to the
environment, unlike the permanent pool detention pond or storm
water wetland.

" Minimal on-site construction is required because pre-fabricated
control devices are typically assembled before they reach the site.

Catch Basin Inserts
Catch Basin Inserts are defined as BMPs designed to be installed directly
into storm drain catch basins to treat the runoff before it enters the
primary conveyance system.

There are three basic Catch Basin Inserts available: tray, bag, and basket
These inlets typically are made of a stainless steel or a high strength
corrugated plastic frame that supports a sedimentation chamber and filter
media designed to absorb specific pollutants such as oil, grease
hydrocarbons, and heavy metals. Catch Basin Inserts sometime include a
high flow bypass mechanism to prevent scouring and re-suspension of
previously trapped pollutants during larger rainfall events.

Pollutant removal efficiencies are variable and highly dependent on
storm frequency, influent pollutant concentrations, rainfall intensity and
other factors. Catch Basin Inserts exhibit the following properties:

" Utilize settling, separation, swirling, centrifugal force, and filtering
techniques to remove pollutants from storm water runoff.

" Contain no moving components that require an external power
source such as electricity, gas powered engines or generators.

" Have posted data from third party test results.

Separation Devices
Separation Devices are defined as BMPs designed and sized to capture
and treat storm water runoff to prevent pollutants from being transported
downstream. Separation Devices contain a sump for sediment deposition
and a series of chambers, baffles, and weirs to trap trash, oil, grease and

South Carolina DHEC Storm Water Management BMP Field Manual
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other contaminants. These BMPs are designed as flow-through structures
where the inflow rate into the structure is regulated. These structures are
not designed to store the entire water quality volume. Separation
Devices sometime include a high flow bypass mechanism to prevent
scouring and re-suspension of previously trapped pollutants during larger
rainfall events.

Pollutant removal efficiencies are variable and are highly dependent on
storm size, influent pollutant concentrations, rainfall intensity, and other
factors. Separation Devices exhibit the following properties:

" Utilize settling, separation, swirling, and centrifugal force techniques
to remove pollutants from storm water runoff.

" Contain no moving components that require an external power
source such as electricity-, gas powered engines or generators.

" Have posted data from third party test results.

Filtration Devices
Filtration Devices are defined as BMEPs designed and sized to capture
and treat storm water runoff to prevent pollutants from being transported
downstream. Filtration Devices are used in areas with impaired receiving
waters where high pollutant removal efficiencies are required. Filtration
Devices usually contain a sedimentation chamber and a filtering
chamber. These devices may contain filter materials or vegetation to
remove specific pollutants such as nitrogen, phosphorus, copper, lead, or
Zinc.

Pollutant removal efficiencies are variable and are highly dependent on
storm size, influent pollutant concentrations, rainfall intensity and other
factors. Filtration Devices shall exhibit the following properties:

" Utilize filtering techniques to remove pollutants from storm water
runoff.

" Have posted data from third party test results.
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Products
There are many pre-fabricated water quality structures on the market that
may be used as water quality control BMPs.

Installation
Install in accordance with the Manufacturer's written installation
instructions and in compliance with all OSHA, local, state, and federal
codes and regulations. A Manufacturer's representative is required to
certify the installation of all post construction pre-fabricated storm water
quality BMPs.

Proper site stabilization is essential to ensure that post construction pre-
fabricated storm water quality BMPs function as designed. These
structures are not interned to trap eroded sediment from during
construction operations. Post construction pre-fabricated storm water
quality BMPs are the last storm water runoff structures installed on-site,
or shall remain off-line until final stabilization is achieved.

Inspection and Maintenance
" Inspect and maintain in accordance with the Manufacturer's written

recommendations.
* The specific maintenance requirements and schedule prepared by the

Manufacturer is signed by the owner/operator of the BMP.
* Require frequent inspection and maintenance to maximize pollutant

removal.
* Maintain BMPs at least bi-annually to ensure that the BMPs are

working properly.
" Keep a maintenance log to track routine inspections and

maintenance. Lack of maintenance is the most common cause of
failure for post construction pre-fabricated storm water quality
BMPs.

* Remove accumulated sediment and other trapped pollutants when
the BMP becomes full. Typical removal of pollutants requires the
use of a Vactor truck.
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Summary of Maintenance Requirements

u alntance, M IF suency•' :

nspect separation and filtration units. Regularly (quarterly)

lean out sediment, oil and grease,
floatables. Manual removal of As needed

liutants may be necessary.

erform requirements obtained from As needed
anufacturer.

requency of inspection and
maintenance is dependent on land

Inspections. se, accumulated solids
limatological conditions, and design
f pre-fabricated device

I

Catch Basin Insert
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Separation Device

I
Filtration Device
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Structural Controls Vegetated Filter Strip

Vegetated Filter Strips

Description
Vegetated Filter Strips (VFS) are zones of vegetation where pollutant-

laden runoff is introduced as sheet flow. VFS may take the form of grass
filters, grass filter strips, buffer strips, vegetated buffer zones, riparian
vegetated buffer strips, and constructed filter strips.

When and Where to Use It
Applicable in areas where filters are needed to reduce pollutant impacts
to adjacent properties and water bodies. VFS are used to remove
pollutants from overland sheet flow but are not effective in removing
sediment from concentrated flows. There are two main classifications of
VFS:
" Constructed filter strips: Constructed and maintained to allow for

overland flow through vegetation that consists of grass-like plants
with densities approaching that of tall lawn grasses.

* Natural vegetative strips: Area where pollutant-laden flow is directed
in an overland manner, including riparian vegetation around drainage
channels. Vegetation ranges from grass-like plants to brush and trees
with ground cover.

VFS remove pollutants primarily by three mechanisms:
I. Deposition of bedload material and its attached chemicals as a result

of decreased flow velocities and transport capacity. This deposition
takes place at the leading edge of the filter strip.

2. Trapping of suspended solids by the vegetation at the soil vegetation
interface. When suspended solids settle to the bed, they are trapped
by the vegetated litter at the soil surface instead of being re-
suspended as would occur in a concentrated flow channel. When the
litter becomes inundated with sediment, trapping no longer occurs by
this mechanism.

3. Trapping of suspended materials by infiltrating water. This is the
primary mechanism by which dispersed clay sized particles are
trapped.
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Structural Contros Vegetated Filter Strip

VFS effectiveness fluctuates considerably depending on
vegetation height and density, season of the year,
characteristics, size of drainage area, and site topography.

vegetation type,
eroded particle

Inspection and Maintenance
* Maintenance is very important for filter strips, particularly in terms

of ensuring that flow does not short circuit the practice. They require
similar maintenance to other vegetative practices.

" Inspect vegetation for rills and gullies annually and correct. Seed or
sod bare areas.

" Inspect grass after installation to ensure it has established. If not
replace with an alternative species.

* Inspect to ensure that grass has established annually. If not, replace
with an alternative species.

" Mow grass to maintain a height of 3- to 4-inches.
* Remove sediment build-up from the bottom when it has accumulated

to 25% of the original capacity.
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Summary of Maintenance Requirements

ow grass to maintain design height. Regularly (frequently)

emove litter and debris. Regulaly (freuently)
nspect for erosion, rills and gullies Annual, or as needed

repair.

epair sparse vegetation. Annual, or as needed

nspect to ensure that grass has
stablished. If not, replace with an Annual, or as needed
lternative species.

utrient and pesticide management Annual, or as needed

eration of soil. Annual, or as needed

Roadside Vegetated Filter Strip
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Grass Pavement and Porous Pavement Surfaces

Description

Grass Paving

Grass paving technology allows for the reduction of paved areas by
implementing grass paving in areas that are infrequently used such as
fire lanes and overflow parking where applicable. A variety of grass
paving materials are available on the market. Grass paving units are
designed to carry vehicular loading and may be composed of different
types of materials. The pavers are typically covered with sod to make
the areas indistinguishable from other grassed areas. Grass pavers
allow water quality benefits by allowing storm water to infiltrate into
the underlying soils and by the filtering of storm water as it flows
through the grass.

Grass pavers provide a more aesthetically pleasing site and reduce the
impact of complete asphalt surfaces. Grass pavers should not be used
for frequently traveled or parked in areas. Grass pavers reduce the
runoff volume and extend the time of concentration for a particular
site. Some pavers provide enough infiltration to be considered a
pervious area.

Porous Paving
Porous pavement is a permeable pavement surface with an underlying
stone reservoir to temporarily store surface runoff before it infiltrates
into the subsoil. This porous surface replaces traditional pavement,
allowing parking lot storm water to infiltrate directly and receive water
quality treatment, and also reducing runoff from the sit

When and Where to Use It
Porous pavement options include porous asphalt, pervious concrete,
and grass pavers. The ideal application for porous pavement is to treat
low-traffic or overflow parking areas. Porous pavement also has
highway applications where it is used as a surface material to reduce
hydroplaning.
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Porous pavements are a good option in ultra-urban areas because they
consume no space since there is very little pervious area in these areas.
Since porous pavement is an infiltration practice, do not apply it on
storm water hot spots due to the potential for ground water
contamination. The best application of porous pavement for retrofits is
on individual sites where a parking lot is being resurfaced.

Inspection and Maintenance
" Porous pavement requires extensive maintenance compared with

other practices.
" Avoid sealing or repaving with non-porous materials.
" Ensure that paving area is clean of debris, paving dewaters between

storms, and that the area is clean of sediments monthly.
" Mow upland and adjacent areas, and seed bare areas as needed.
" Vacuum sweep frequently to keep the surface free of sediment as

needed.
" Inspect the surface for deterioration or spalling annually.
" Perform high pressure hosing to free pores in the top layer from

clogging as needed.

Porous Paving
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Special Construction Operation BMPs

Pollution Prevention (P2) BMPs for water quality management during
Special Construction Operations are discussed in this Field Manual in
the indicated Sections:

o Vehicle and Equipment Washing
o Truck Washing
o Potable Water and Irrigation
o Illicit Connection/ Illegal Discharge Detection and Reporting
o Fertilizer Management
o Stockpile Management

South Carolina DHEC Storm Water Management BMP Field Manual
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Vehicle and Equipment Washing
On-site vehicle and equipment washing is discouraged. Clean all
vehicles/equipment that regularly enters and leaves the construction
site off-site. However, if vehicle or equipment cleaning operations
must be performed on a construction site, use the BMPs presented
below to minimize or eliminate the discharge of pollutants to storm
drain systems or to watercourses.

BMPs

* Wash vehicles and equipment within a structure or building
equipped with appropriate disposal facilities, if possible.

" When vehicle and equipment washing must occur onsite and
outside, the outside cleaning area should have the following
characteristics, and should be arranged with the Engineer or CRM:

- Located away from storm drain inlets, drainage facilities, or
watercourses;

- Paved with concrete or asphalt and bermed to contain wash waters
and to prevent run-on and runoff;

- Configured with a sump to allow collection and disposal of wash
water,

- Wash waters should not be discharged to storm drains or
watercourses; and,

- Used only when necessary.

" Cleaning of vehicles and equipment with soap, solvents or steam
should not occur on the project site unless wastes are fully
contained and disposed of properly outside the highway right-of-
way.

" The use of diesel for vehicle and equipment cleaning is prohibited.
" Vehicle and equipment wash water should be contained for

percolation or evaporative drying away from storm drain inlets or
watercourses and should not be discharged within the highway
right-of-way. Apply sediment control BMPs if applicable.
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* When cleaning vehicles/equipment with water.

- Use as little water as possible. High pressure sprayers may use less
water than a hose, and should be considered; and,

- Use positive shutoff valve to minimize water usage.

* Minimize the use of solvents. Do discharge thinners or solvents
into Sanitary or storm sewer systems when cleaning large machine
parts where discharge of water is required. Use alternative
methods for cleaning larger equipment parts such as high pressure,
high temperature water washes, or steam cleaning.

" Equipment washing detergents can be used and wash water
discharged into the sanitary system if grit is removed from the
solution first. The water discharged into the sewer system must not
exceed discharge limits set by the local sewer authority.

* Small parts can be cleaned with degreasing solvents, which are
reused after filtering or recycled. These solvents should not be
discharged into any sewer.

Inspection and Maintenance

* Monitor employees and subcontractors throughout the duration of
the construction project to ensure appropriate vehicle and
equipment washing and cleaning practices are being implemented.

" Inspect wash water sump regularly and remove liquids and
sediment as needed or as directed by the Engineer or CRM.

Vehicle & Equipment Washing
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Concrete Truck Washout

Concrete trucks should not typically be washed on site. However, if
this does need to occur the following BMPs should be used.

BMPs

" Do not dispose of truck washout water by dumping into a sanitary
sewer, storm drain or onto soil or pavement that carries storm
water runoff.

" The washout from a concrete truck should be disposed of into:

- A designated area that will later be backfilled: a slurry pit.
- An area where the concrete wash can harden, be broken up, and

then disposed of as solid waste.
- A location which is not subject to surface water runoff, and more

than 50-feet away from a storm drain, open ditch, or receiving
water.

" Pump excess concrete in concrete pump bin back into concrete
mixer truck.

* Concrete washout from concrete pumper bins can be washed into
concrete pumper trucks and discharged into designated washout
area or properly disposed offsite.

Inspection and Maintenance

" Monitor employees and subcontractors throughout the duration of
the construction project to ensure appropriate practices are being
implemented.

" Inspect washout sump regularly and remove liquids and sediment
as needed.

South Carolina DHEC Storm Water Management BMP Field Manual
July, 2005 6.4



Special Construction Operation BMPs Concrete Truck Washout

I

Concrete Truck Washout

I II 
n ý

Concrete Truck Washout
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Potable Water and Irrigation
Potable water/irrigation management consists of BMPs to manage the
discharge of potential pollutants to storm drains or water courses
generated during discharges from irrigation water lines, landscape
irrigation, lawn or garden watering, planned and unplanned discharges
from potable water sources, water line flushing, and hydrant flushing.

BMPs

" Inspect irrigated areas within the construction limits for excess
watering. Adjust watering times and schedules to ensure that the
appropriate amount of water is being used and to minimize runoff.

" Direct water from off-site sources around or through a
construction site to minimizes contact with the construction site.

" Reuse water line flushing discharge for landscaping purposes.
" Shut off the water source to broken lines, sprinklers, or valves as

soon as possible to prevent excess'water flow.
" Protect downstream storm water drainage system and

watercourses from water pumped or bailed from trenches
excavated to repair water lines.

Inspection and Maintenance

" Repair broken water lines as soon as possible.
" Inspect irrigated areas regularly for signs of erosion and/or

discharge.

Potable Water & Irrigation Potable Water & Irrigation
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Illicit Connection/ Illegal Discharge

The BMPs provided in this section are designed for construction
contractors to recognize illicit connections or illegally dumped or
discharged materials on a construction site. Illicit connection/illegal
discharge detection and reporting is applicable anytime an illicit
connection or discharge is discovered or illegally dumped material is
found on the construction site and applies to all construction projects.

BMPs

" Inspect the construction site before beginning the job for evidence
of illicit connections or illegal dumping or discharges.

* Inspect site regularly during project execution for evidence of
illicit connections or illegal dumping or discharges.

" Observe site perimeter for evidence or potential of illicit
discharges or illegally dumped material, which may enter the site.

" Solids - Look for debris, or rubbish piles. Solid waste dumping
often occurs on roadways with light traffic loads or in areas not
easily visible from the traveled way.

• Liquids - signs of illegal dumping or discharge can include:

- Visible signs of staining or unusual colors to the pavement or
surrounding adjacent soils;

- Pungent odors coming from the drainage system;
- Discoloration or oily substances in the water or stains and residues

detained within ditches, channels or drain boxes; and,
- Abnormal water flow during the dry weather season.

Urban Areas - Evidence of illicit connections or illegal discharges
is typically detected at storm drain outfall locations or at
manholes. Signs of an illicit connection or illegal discharge can
include:

- Abnormal water flow during the dry weather season;
- Unusual flows in subdrain systems used for dewatering;
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- Discoloration or oily substances in the water or stains and residues
detained within ditches, channels or drain boxes; and,

- Excessive sediment deposits, particularly adjacent to or near active
off-site construction projects.

Rural Areas - Illicit connections or illegal discharges involving
irrigation drainage ditches are detected by visual inspections.
Signs of an illicit discharge can include:

- Abnormal water flow during the dry weather season;
- Non-standard junction structures; and,
- Broken concrete or other disturbances at or near junction

structures.

Inspection and Maintenance

Notify the Engineer or CRM of any illicit connections and illegal
dumping or discharge incidents at the time of discovery.
The contractor is not responsible for investigation and clean up of
illicit or illegal dumping or discharges not generated by the
contractor. SCDOT may direct contractors to clean up non-
hazardous dumped or discharged material on the construction site.

11 
L

I

Illicit Connections
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Fertilizer Management
This section provides BMPs that will aid in reducing the contributions
of pollutants from pesticides and fertilizers to storm water discharges.
The term pesticide in this Manual refers to insecticides, fungicides,
herbicides, nematicides, desiccants, defoliants, plant regulators, and
disinfectants.

BM Ps

Pesticide Applications

" Perform pesticide application with a licensed applicator.
" Follow instructions closely when applying pesticides around

streams or ditches that may carry runoff. The proper application
of a pesticide is described on the container label.

" Notify neighbors on properties adjacent to the one being sprayed
prior to spraying.

* Place warning signals in areas recently sprayed or treated with the
most dangerous pesticides.

Fertilizer Applications

" Fertilizers used in re-vegetating graded areas often cause inorganic
nutrient pollution. Use proper soil-stabilization measures,
sediment control, and storm water detention structures as effective
means of keeping these materials out of waterways.

* Minimize nutrient pollution by working fertilizer and lime
materials into the soil to depths of 4- to 6-inches and proper timing
of the application.

* Hydro-seeding operations where seed, fertilizer and lime are
applied in a one-step operation, are more conducive to nutrient
pollution than conventional seedbed-preparation operations, where
fertilizer and lime are tilled into the soil.

" Control can be achieved by applying the required quantity of
fertilizer in more than one operation. For example, an area
requiring an application of 500 pounds per acre or fertilizer could
be dressed with about 125 pounds per acre at four separate times
over the growing season.
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" Use of fertilizer containing little or no phosphorous may be
required by local authorities if development is near sensitive water
bodies. In any event, use only the minimum amount of phosphorus
needed, as determined by soil tests.

" Near sensitive surface waters, the addition of lime can affect the
pH of runoff and receiving waters. Importation of topsoil is better
than heavily liming and fertilizing exposed subsoil.

Storage and Handling

" Establish a locked, weather-resistant storage area for pesticides
and fertilizer on the construction site.

" Container lids should be tightly closed.
" Keep pesticides in a cool, dry place. Many pesticides rapidly lose

their effectiveness if stored in areas exposed to heat.
* In case of a leak, put original container into a larger container and

label it properly.
" Keep a list of products in storage.
" Use plastic sheeting to line the storage area.
" Remind workers during pre-construction or safety meetings about

proper storage and handling of materials.

Inspection and Maintenance

All storage sheds, dumpsters, or other storage facilities should be
regularly monitored for leaks and repaired as necessary.

Fertilizer Management
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Stockpile Management
The stockpile management BMPs described in this section are
designed to reduce or eliminate air and storm water pollution from
stockpiles of soil, and paving materials such as PCC rubble, AC, AC
rubble, aggregate base, aggregate subbase or pre-mixed aggregate,
asphalt binder (so-called "cold mix" asphalt) and pressure treated
wood. These practices should be implemented at all construction sites
that stockpile soil or these other materials.

BMPs

General

* Protection of stockpiles is a year-round requirement.
* All active stockpiles should be covered, stabilized, or protected

with a temporary linear sediment barrier prior to the onset of
precipitation.

* All non-active stockpiles should be covered or protected with a
temporary perimeter sediment barrier at all times.

" Cover stockpiles with plastic, mats, blankets, mulches, or sprayed
with water or soil binders.

" Surround the base of a stockpile may with a row of fiber rolls, sift fence, or other
sediment barrier.

" Keep the height of stockpiles low, and adjust the shape and
orientation of the stockpiles to reduce the area of exposure to the
prevailing wind.

" Locate stockpiles a minimum of 50-feet away from concentrated
flows of storm water, drainage courses, and inlets.

" Bagged materials should be placed on pallets and under cover.
" Cold mix stockpiles should be placed on and covered with plastic

or comparable material at all times.
" Treated wood (wood treated with copper, chromium and arsenic or

ammonical, copper, zinc, and arsenate) should be covered with
plastic or comparable material.
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I

Inspection and Maintenance

Repair and/or replace perimeter controls and covers as needed, or as
directed by the CRM to keep them functioning properly. Sediment
should be removed when sediment accumulation reaches one-third
(1/3) of the barrier height.

Stockpile Management

Stockpile Management
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Waste Management BMPs
Waste Management BMPs for construction sites are discussed in this
Field Manual in the indicated Sections:

o Solid Waste Management
o Liquid Waste Management
o Hazardous Waste Management
o Sanitary and Septic Waste Management
o Concrete Waste Management
o Spill Prevention, Control and Cleanup
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Solid Waste Management
Solid waste management BMPs are designed to minimize or eliminate
the discharge of pollutants to the drainage system or to watercourses as
a result of the creation, stockpiling, or removal of construction site
wastes. The BMPs presented below can be implemented on all
construction projects that generate solid wastes. Solid wastes include
but are not limited to:

Construction wastes including brick, mortar, timber, steel and
metal scraps, sawdust, pipe and electrical cuttings, non-hazardous
equipment parts, Styrofoam and other materials used to transport
and package construction materials.

Highway planting wastes, including vegetative material, plant
containers, and packaging materials.

Litter, including food containers, beverage cans, coffee cups,
paper bags, plastic wrappers, and smoking materials, including
litter generated by the public.

BMPS

Instruct employees and subcontractors on identification of solid
waste and hazardous waste and proper disposal procedures, and
encourage these procedures to be followed.

* Hold regular meetings to discuss and reinforce disposal procedures

(incorporate into regular safety meetings).

" Wherever possible, minimize production of solid waste materials.

" Dumpsters of sufficient size and number should be provided to
contain the solid waste generated by the project and properly
serviced.

* Frequent garbage removal helps maintain clean construction sites
and minimizes the exposure of waste to storm water.
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Waste Management BMPs Solid Waste Management

* The site should be kept clean of litter debris.

" To prevent clogging of the storm drainage system, litter and debris
removal from drainage system, drainage grates, trash racks, and
ditch lines should be a priority.

" Trash receptacles should be provided in the contractor's yard, field
trailer areas, and at locations where workers congregate for lunch
and break periods. These containers should be handled and by
trash hauling contractors. Only watertight dumpsters are
acceptable for use on-site.

" Construction debris and litter from work areas within the
construction limits of the project site should be collected and
placed in watertight dumpsters at least weekly regardless of
whether the litter was generated by the Contractor, the public, or
others. Collected litter and debris should not be placed in or next
to drain inlets, storm water drainage systems or watercourses.

" Solid waste storage areas should be located at least 50-feet from
drainage facilities and watercourses and should not be located in
areas prone to flooding or ponding.

" Dumpster washout on the project site is not allowed.

" Plan for additional containers during the demolition phase of
construction.

* Plan for more frequent pickup during the demolition phase of
construction.

" Construction waste should be stored in a designated area approved
by the CRM and should be removed from the site every two weeks
or directed by the Engineer or CRM.

" Segregate potentially hazardous waste from non-hazardous
construction site waste.

South Carolina DHEC Storn Water Management BMP Field Manual
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" Make sure the toxic liquid wastes (e.g., used oils, solvents, and
paints) and chemical (e.g., acids, pesticides, additives, curing
compounds) are not disposed of in dumpsters designated for
construction debris.

" For disposal of hazardous waste, see section on Hazardous Waste
Management. Have hazardous waste hauled to an appropriate
disposal and/or recycling facility.

" Salvage or recycle useful vegetation debris, packaging and/or
surplus building materials when practical. For example, trees and
shrubs from land clearing can be converted into wood chips, then
used as mulch on graded areas. Wood pallets, cardboard boxes,
and construction scraps can also be recycled.

Inspection and Maintenance
.... c o and ... .. ... .. ..... .. ..

The Engineer or CRM should monitor onsite solid
disposal procedures.

Inspect site for litter and debris.

waste storage and

Solid Waste Management

South Carolina DHEC Storm Waler Management BMP Field Manual
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Waste Management BMPs Liquid Waste Management

Liquid Waste Management
Liquid waste management BMPs are designed to prevent or minimize
the discharge of pollutants to the storm drain system or receiving
waters as a result of the creation, collection, and disposal of non-
hazardous liquid wastes. Liquid waste management BMPs are
applicable to construction projects that generate any of the following
non-hazardous byproducts, residuals, or wastes:

* Drilling slurries and drilling fluids;

* Grease-free and oil-free wastewater and rinse water;

* Dredgings; and,

* Other non-storm water liquid discharges not permitted by separate
permits.

Disposal of some liquid wastes may be subject to specific laws and S
regulations, or to requirements of other permits secured for the
construction project (e.g., other NPDES permits, Army Corps of
Engineers permits, etc.).

This section does not apply to dewatering operations (see Construction
Dewatering) or to permitted non-storm water discharges (see Sections
various non-storm water discharges).

BMPs

General Practices

" The Engineer or CRM should oversee and enforce proper liquid
waste management procedures and practices.

" Instruct employees and subcontractors how to safely differentiate
between non-hazardous liquid waste and potential or known
hazardous liquid waste.

South Carolina DHEC Storm Water Management BMP Field Manual
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" Instruct employees, subcontractors, and suppliers that it is
unacceptable for any liquid waste to enter any storm drainage
structure, waterway, or receiving water.

* Educate employees and subcontractors on liquid waste generating
activities, and liquid waste storage and disposal procedures.

" Incorporate the discussion of proper disposal procedures into
regular safety meetings.

* Apply the BMPs identified in Vehicle and Equipment Washing, for
managing wash water and rinse water from vehicle and equipment
cleaning operations.

Containing Liquid Wastes

* Drilling residue and drilling fluids should not be allowed to enter
storm drains and watercourses and should be disposed of outside
the highway right-of-way in conformance with the applicable
SCDOT Standard Specification.

* If an appropriate location is available, as determined by the
Engineer or CRM, drilling residue and drilling fluids may be dried
by infiltration and evaporation in a containment facility
constructed as described in Concrete Waste Management section.

" Liquid wastes generated as part of an operational procedure, such
as water-laden dredged material and drilling mud, should be
contained and not allowed to flow into drainage channels or
receiving waters prior to treatment.

" Contain liquid wastes in a controlled area, such as a holding pit,
sediment basin, roll-off bin, or portable tank.

* Containment devices must be structurally sound and leak free.
Containment devices must be of sufficient quantity or volume to
completely contain the liquid wastes generated.

South Carolina DHEC Storm Water Management BMP Field Manual
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" Take precautions to avoid spills or accidental releases of contained
liquid wastes. Apply the education measures and spill response
procedures outlined in the Spill Prevention, Control and Cleanup
section.

" Do not locate containment areas or devices where accidental
release of the contained liquid can threaten health or safety, or
discharge to water bodies, channel, or storm drains.

Capturing Liquid Wastes

" Capture all liquid wastes running off a surface, which has the
potential to affect the storm drainage system, such as wash water
and rinse water from cleaning walls or pavement.

* Do not allow liquid wastes to flow or discharge uncontrolled. Use
temporary dikes or berms to intercept flows and direct them to a
containment area or device for capture.

If the liquid waste is sediment laden, use a sediment trap (see
Section Temporary Sediment Dam) for capturing and treating the
liquid waste stream, or capture in a containment device and allow
sediment to settle.

Disposing of Uquid Wastes

Liquid wastes, such as from dredged material, may require testing
and certification whether it is hazardous or not before a disposal
method can be determined.

" For disposal of hazardous waste, see section on Hazardous Waste
Management.

" If necessary, further treat liquid wastes prior to disposal.
Treatment may include, though is not limited to, sedimentation,
filtration, and chemical neutralization.

South Carolina DHEC Storm Water Management BMP Field Manual
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Inspection and Maintenance

* Spot check employees and subcontractors at least monthly
throughout the job to ensure appropriate practices are being
employed.

* Remove deposited solids in containment areas and capturing
devices as needed, and at the completion of the task. Dispose of
any solids as described in section on Solid Waste Management.

Inspect containment areas and capturing
damage, and repair as needed.

devices frequently for

I

Liquid Waste Management

South Carolina DHEC Storm Water Management BMP Field Manual
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Hazardous Waste Management
The BMPs described in this section are designed to minimize or
eliminate the discharge of pollutants from construction site hazardous
wastes to the storm drain systems or to watercourses. These BMPs
apply to all construction sites. Hazardous waste management practices
are implemented on construction projects that generate waste from the
use of:

" Petroleum products;
" Asphalt products;
" Concrete curing compounds;
" Pesticides;
* Acids;
* Paints;

* Stains;
* Solvents;
* Wood preservatives; and,
" Roofing tar.

Hazardous products may include one or more of the following words
on the label: Caustic; Caution; Combustible; Corrosive; Danger,
Explosive; Flammable; Poisonous; Volatile; or Warning.

Use of the BMPs described below, does not relieve SCDOT or their
contractors from responsibility for compliance with all federal, state,
and local laws regarding storage, handling, transportation, and disposal
of hazardous wastes.

BMPs

Education

* Educate employees and subcontractors on hazardous waste storage
and disposal procedures and on potential dangers to humans and
the environment from hazardous wastes.

South Carolina DHEC Storm Water Management BMP Field Manual
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Hazardous Waste Management

ONFR_-
" Instruct employees and subcontractors in identification of

hazardous waste.

* Hold regular meetings to discuss and reinforce hazardous waste
management procedures (incorporate into regular safety
meetings).

" The Engineer should oversee and enforce proper hazardous waste
management procedures and practices.

Storage Procedures
* Buy and use only what is needed. Leftovers need to be stored,

reused, given away, recycled, or disposed of safely. Look for
nontoxic or less toxic options (check with materials specialists).

" Try to keep products in original containers and always keep them
well-labeled. If the product must be transferred to smaller
containers, use the proper size funnel and avoid spills.

" Labels can fall off with weathering. To prevent this, cover labels
with transparent tape. To re-label, use a metal tag attached to the
container or use a stencil and spray paint.

* Keep corrosive liquids away from flammable liquids.

* Wastes should be stored in sealed containers constructed of a
suitable material and should be labeled as required federal
regulations.

" All hazardous waste should be stored, transported, and disposed as
required by federal regulations.

" Waste containers should be stored in temporary containment
facilities that should comply with the following requirements:

South Cardina DHEC Storm Water Management BMP Fleld Manual
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Waste Management BMPs Hazardous Waste Management

- Temporary containment facility should be impervious to the
materials stored there for a minimum contact time of 72-hours.

- Temporary containment facilities should be maintained free of
accumulated rainwater and spills. In the event of spills or leaks
accumulated rainwater and spills should be placed into drums after
each rainfall. These liquids should be handled as a hazardous
waste unless testing determines them to be non-hazardous. Non-
hazardous liquids should be sent to an approved disposal site.

- Provide sufficient separation between stored containers to allow
for spill cleanup and emergency response access.

- Incompatible materials, such as chlorine and ammonia, should not
be stored in the same temporary containment facility.

- Temporary containment facilities should be covered during non-
working days, and prior to rain events. Covered facilities may
include use of plastic tarps for small facilities or constructed roofs
with overhangs. A storage facility having a solid cover and sides is
preferred to a temporary tarp. Storage facilities should be equipped
with adequate ventilation.

* Drums should not be overfilled and wastes should not be mixed.

* Unless watertight, do store containers of dry waste on pallets.

" Paint brushes and equipment for water and oil based paints should
be cleaned within a contained area and should not be allowed to
contaminate site soils, watercourses or drainage systems. Waste
paints, thinners, solvents, residues, and sludges that cannot be
recycled or reused should be disposed of as hazardous waste.

" When thoroughly dry, latex paint and paint cans, used brushes,
rags, absorbent materials, and drop cloths should be disposed of as
solid waste with other construction debris.

" For water-based paint, clean brushes to the extent practical, and
rinse to a drain leading to a sanitary sewer where permitted, or into
a concrete washout pit.

South Carolina DHEC Storm Water Management BMP Field Manual
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* orol-aeIantcla b Ise tolr the etnprcIcal andl filtlr
" For oil-base paints, clean brushes to the extent practical and filter

and reuse thinners and solvents.

" Ensure that adequate hazardous waste storage volume is available.

* Ensure that hazardous waste collection containers are conveniently
located.

" Designate hazardous waste storage areas on site away from storm
drains or watercourses and away from moving vehicles and
equipment to prevent accidental spills.

* Minimize production or generation of hazardous materials and
hazardous waste on the job site.

* Use containment berms in fueling and maintenance areas and
where the potential for spills is high.

* Segregate potentially hazardous waste from non-hazardous
construction site debris.

" Keep liquid or semi-liquid hazardous waste in appropriate
containers (closed drums or similar) and under cover.

* Clearly label all hazardous waste containers with the waste being

stored and the date of accumulation.

" Place hazardous waste containers in secondary containment.

" Do not allow potentially hazardous waste materials to accumulate
on the ground.

* Do not mix wastes.

South Carolina DHEC Storm Water Management BMP Field Manual
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Disposal Procedures

" Use all of the product before disposing of the container.

" Waste should be disposed of outside the highway right-of-way
within 90 days of being generated, or as directed by the Engineer.

" Waste should be disposed of by a licensed hazardous waste
transporter at an authorized and licensed disposal facility or
recycling facility utilizing properly completed Uniform Hazardous
Waste Manifest forms.

" A DHEC certified laboratory should sample waste and classify it
to determine the appropriate disposal facility.

" Make sure that toxic liquid wastes (e.g., used oils, solvents, and
paints) and chemicals (e.g., acids, pesticides, additives, curing
compounds) are not disposed of in dumpsters designated for solid
waste construction debris.

" Properly dispose of rainwater in secondary containment that may
have mixed with hazardous waste.

" Recycle any useful material such as used oil or water-based paint

when practical.

Inspection and Maintenance

• A foreman and/or construction supervisor should monitor on-site
hazardous waste storage and disposal procedures.

* Waste storage areas should be kept clean, well organized, and
equipped with ample clean-up supplies as appropriate for the
materials being stored.

" Storage areas should be inspected in conformance with the
provisions in the contract documents.

South Carolina DHEC Storm Water Management BMP Field Manual
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* Repair or replace perimeter controls, containment structures,
covers, and liners as needed to maintain proper function.

" Clean hazardous spills should and report conformance with the
applicable MSDS and the instructions posted at the project site.

* The National Response Center at (800) 424-8802, should be
notified of spills of federal reportable quantities in conformance
with the federal regulations.

• Copy of the hazardous waste manifests should be provided

Poor Hazardous Waste Management Good Hazardous Waste Management

South Carolina DHEC Storm Water Management BMP Field Manual
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Sanitary/Septic Waste Management
The BMPs provided in this section may be used to minimize or
eliminate the discharge of construction site sanitary/septic waste
materials to the storm drain system or to watercourses. Sanitary/septic
waste management BMPs are applicable on all construction sites that
use temporary or portable sanitary/septic waste systems.

BMPs

Education

" Educate employees, subcontractors, and suppliers on
sanitary/septic waste storage and disposal procedures and the
potential dangers to humans and the environment from
sanitary/septic wastes.

" Instruct employees, subcontractors, and suppliers in identification
of sanitary/septic waste.

* Discuss and reinforce disposal procedures during regular safety

meetings.

Storage and Disposal Procedures

" Temporary sanitary facilities should be located away from
drainage facilities, watercourses, and from traffic circulation.

* Wastewater should not be discharged or buried within the highway
right-of-way.

* Sanitary and septic systems that discharge directly into sanitary
sewer systems, where permissible, should comply with the local
health agency, city, county, and sewer district requirements.

* If using an on site disposal system, such as a septic system,
comply with local health agency requirements.

South Carolina DHEC Storm Water Management BMP Field Manual
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I

* Properly connect temporary sanitary facilities that discharge to the
sanitary sewer system to avoid illicit discharges.

" Ensure that sanitary/septic facilities are maintained in good
working order by a licensed service. Use only reputable, licensed
sanitary/septic waste haulers.

Inspection and Maintenance

Monitor onsite sanitary/septic waste storage and disposal procedures at
least weekly.

I

Sanitary and Septic Waste Management

Sanitary and Septic Waste Management

South Carolina DHEC Storm Water Management BMP Fed Manual
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Concrete Waste Management
This section presents BMPs that are designed to minimize or eliminate
the discharge of concrete waste materials to the storm drain systems or
watercourses. Concrete waste management BMPs should be
implemented on construction projects where:

" Concrete is used as a construction material or where concrete dust
and debris result from demolition activities.

" Slurries containing Portland cement concrete (PCC) or asphalt
concrete (AC) are generated, such as from saw cutting, coring,
grinding, grooving, and hydro-concrete demolition. See also the
section on Paving and Grinding Operations.

* Concrete trucks and other concrete-coated equipment are washed on
site, when approved by the Engineer. See also Vehicle and
Equipment Washing and Concrete Truck Washout.

" Mortar-mixing stations exist.
BMP_..s

Education

" Educate employees, subcontractors, and suppliers on the concrete
waste management BMPs described in this section.

Concrete Slurry Wastes

* PCC and AC waste should not be allowed to enter storm drains or
watercourses.

" PCC and AC slurry or hardened wastes should be collected and
properly disposed of outside the highway right-of-way in
conformance with Standard Specifications or placed in a temporary
concrete washout facility.

South Carolina DHEC Storm Water Management BMP Field Manual
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* Install a sign adjacent to each temporary concrete washout facility to
inform concrete equipment operators to utilize the proper facilities.

" A foreman and/or construction supervisor should monitor onsite
concrete working tasks, such as saw cutting, coring, and grooving to
ensure proper methods are implemented.

" Do not allow saw-cut PCC slurry to enter storm drains or
watercourses. See also Paving and Grinding Operations and Liquid
Waste Management. Residue from grinding operations should be
picked up by means of a vacuum attachment to the grinding
machine. Saw cutting residue should not be allowed to flow across
the pavement, and should not be left on the surface of the pavement.

" Vacuum slurry residue and dispose in a temporary facility (as
described in Onsite Temporary Concrete Washout Facility, Concrete
Transit Truck Washout Procedures, below) and allow slurry to dry.
Dispose of dry slurry residue in accordance with Solid Waste
Management.

" Collect and dispose of residue from grooving and grinding
operations in accordance with Solid Waste Management.

Onsite Temporary Concrete Washout Facility, Concrete Transit
Truck Washout Procedures

• Temporary concrete washout facilities should be located a minimum
of 50 feet from storm drain inlets, open drainage facilities, and
watercourses, unless determined infeasible by the Engineer or CRM.
Each facility should be located away from construction traffic oraccess areas to prevent disturbance or tracking.

*Install a sign adjacent to each washout facility to inform concrete
equipment operators to utilize the proper facilities.

South Carolina DHEC Storm Water Management BMP Fild Manual
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" Temporary concrete washout facilities should be constructed above
grade or below grade at the option of the Contractor. Temporary
concrete washout facilities should be constructed and maintained in
sufficient quantity and size to contain all liquid and concrete waste
generated by washout operations.

* Temporary washout facilities should have a temporary pit or bermed
areas of sufficient volume to completely contain all liquid and waste
concrete materials generated during washout procedures.

* Perform washout of concrete mixer trucks in designated areas only.
Washout may be collected in an impermeable bag for disposal. See
also Concrete Truck Washout.

" Once concrete wastes are washed into the designated area and
allowed to harden, the concrete should be broken up, removed, and
disposed of per Solid Waste Management.

Inspection and Maintenance

* The Engineer or CRM should monitor on site concrete waste storage
and disposal procedures at least weekly.

" The Engineer or CRM should monitor concrete working tasks, such
as saw cutting, coring, grinding and grooving daily to ensure proper
methods are employed.

* Temporary concrete washout facilities should be maintained to
provide adequate holding capacity with a minimum freeboard of 4-
inches for above grade facilities and 12-inches for below grade
facilities. Maintaining temporary concrete washout facilities should
include removing and disposing of hardened concrete and returning
the facilities to a functional condition.

* Existing facilities should be cleaned, or new facilities should be
constructed and ready for use once the washout is 75% full.
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I '.Temporary concrete washout facilities should be inspected for i
damage (i.e., tears in PVC liner, missing sandbags, etc.). Damaged
facilities should be repaired immediately.

Concrete Waste Management

J*y, 2005
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Spill Prevention Control and Cleanup (SPCC) Spill Prevention Control and Cleanup

I
The BMPs described below should be implemented to prevent and
control spills in a manner that minimizes or prevents the discharge of
spilled material to the drainage system or watercourses. They apply to all
construction projects and should be utilized anytime chemicals and/or
hazardous substances are stored on site. Substances may include, but are
not limited to:

" Soil stabilizers/binders
* Dust palliatives
" Herbicides
" Growth inhibitors
* Fertilizers
" Deicing/anti-icing chemicals
" Fuels
" Lubricants, and
" Other petroleum distillates

To the extent that the work can be accomplished safely, spills of oil,
petroleum products, substances listed under 40 CFR parts 110, 117, and
302, and sanitary and septic wastes should be contained and cleaned up
immediately.

Develop and implement a SPCC Plan as part of the SWPPP if
appropriate for the construction site involved. The SPCC Plan will
identify persons responsible for implementing the plan if a spill of a
dangerous or hazardous waste should occur.

If a spill, regardless of size, of a hazardous substance could reach surface
waters, DHEC must be notified. When reporting a spill, the following
information must be provided:

" Reporting party;
* Material released;

9
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" Concentration of material;
" Contact phone number(s);
" Resource damages (e.g., dead fish);
" Location;
* Responsible party;
* Quantity of spill; and,
" Cleanup status.

Procedures and practices presented in this BMP are general. The site
Contractor should identify appropriate practices for the specific materials
used or stored on-site.

BMPs

Education

" Educate employees and subcontractors on what a "significant spill"
is for each material they use, and what is appropriate response for"significant" and "insignificant" spills.

" Educate employees and subcontractors on potential dangers to
humans and the environment from spills and leaks.

" Hold regular meetings to discuss and reinforce appropriate disposal
procedures (incorporate into regular safety meetings).

" Provide specific cleanup instructions for different products handled

on-site.

" Assign a person to be in charge of cleanup assistance.

• Prepare spill containment and cleanup lists that are easy to find and
use.

" Post a summary of the cleanup plan at appropriate locations.

South Carolina DHEC Storm Water Management BMP FmId Manual
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Cleanup and Storage Procedures

* If a spill occurs, demobilize it as soon as possible.

" If there is a chance that the spill could enter a storm drain or sewer,
plug the inlet and turn off or divert any incoming water.

" Cover the spill with absorbent material such kitty litter or sawdust.
Do not use straw. Dispose of the used absorbent per manufacturer's
instructions. If the spill is flammable, dispose of as directed by the
local fire marshal.

" Keep the area well ventilated.

* Minor Spills - Minor spills typically involve small quantities of oil,
gasoline, paint, etc., which can be controlled by the first responder at
the discovery of the spill. Use absorbent materials on small spills
rather than hosing down or burying the spill.

" Semi-Significant Spills - Semi-significant spills still can be
controlled by the first responder along with the aid of other personnel
such as laborers and the foreman, etc. This response may require the
cessation of all other activities.

* Contain spills immediately:

- If the spill occurs on paved or impermeable surfaces, clean up using
"dry" methods (absorbent materials, cat litter and/or rags). Contain
the spill by encircling with absorbent materials and do not let the
spill spread widely.

- If the spill occurs in dirt areas, immediately contain the spill by
constructing an earthen dike.

- If the spill occurs during rain, to the extent that it doesn't
compromise clean up activities, cover spill with tarps or other
material to prevent contaminating runoff.
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* Significant/Hazardous Spills - For significant or hazardous spills
that cannot be controlled by personnel in the immediate vicinity, the
services of a spills contractor or a Haz-Mat team should be obtained
immediately. Construction personnel should not attempt to clean up
the spill until the appropriate and qualified staff has arrived at the job
site.

* Spills should not be buried or washed with water.

" Used clean up materials, contaminated materials, and recovered spill
material that are no longer suitable for the intended purpose should
be stored and disposed of properly.

" Water used for cleaning and decontamination should not be allowed
to enter storm drains or watercourses and should be collected and
disposed of as described in Liquid Waste Management.

" Proper storage, clean-up and spill reporting instructions for
hazardous materials stored or used on the project site should be
posted at all times in an open, conspicuous and accessible location.

" Waste storage areas should be kept clean, well organized and
equipped with ample clean-up supplies as appropriate for the
materials being stored. Perimeter controls, containment structures,
covers and liners should be repaired or replaced as needed to
maintain proper function.

Inspection and Maintenance

" Verify weekly, that spill control clean up materials are located near
material storage, unloading and use areas.

* Update SPCC plans and stock appropriate clean-up materials
whenever changes occur in the types of chemicals used or stored
onsite.
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Spill Prevention, Control and Cleanup

Spill Cleanup Kit

I
South Carlina DHEC Storm Water Management BMP Field Manual

July, 2005 7-26



Standard Details

8.0 Standard Details

No. Description

EC-01 Tracking

EC-02 Stair Step Grading

EC-03 Slope Grooving

SC-01 Sediment Basin

SC-02 Sediment Trap

SC-03 Silt Fence

SC-04 Rock Ditch Check

SC-05 Sediment Tube

SC-06 Stabilized Constructon Entrance

SC-07 Type A - Filter Fabric Inlet Protection

SC-07 Type A - Sediment Tube Inlet Protection

SC-08 Type B - Wire Mesh and Stone Inlet Protection

SC-09 Type C - Block and Gravel Drop Inlet Pmtection

SC-10 Type E - Surface Course Curb Inlet Filters

SC-1 0 Type E - Surface Course Curb Inlet Filters
SC-1I Type F - Inlet Tubes

SC-12 Rock Sediment Dike

SC-12 Rock Sediment Dike (page 2)

SC-12 Rock Sediment Dike (Page 3)

RC-01 Pipe Slope Drain

RC-02 Diversion Dike or Berm
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No. Description

RC-03 Diversion Swale

RC-04 Level Spreader

RC-05 Temporary Stream Low Water Crossing

RC-06 Subsurface Drain Layout

WQ-01 Stream Buffer

WQ-02 Wet Detention Pond

WQ-02A Extended Detention Shallow Wetland

WQ-02B Micropool Extended Detention Pond
WQ-03 Dry Ponds

WQ-04A Shallow Wetland

WQ-04B Wet Extended Detention Pond
WQ-04C Pond/Wetland System

WQ-04D Pocket Wetland

WQ-05 Typical Bioretention Area
WQ-06 Infiltration Trench

WQ-07 Enhanced Dry Swale

WQ-08 Vegetated Filter Strip
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Rembert C. Dennis Building, 1000 Assembty Street, Columbia, SC 29201

2015 All rights reserved, w.ebmastercdnr.sc.qov
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South Carolina Rare, Threatened, & Endangered Species Inventory
Species Found In Aiken County
Data Last Updated January 17th, 2006.

r1I AECOMNNM GLOBAL STAT E FLE GALS T N RANK A P STATUS
ACIPENSER BREVIROSTRUM IISHORTNOSE STURGEON G3 E $3 _ FE/SE
FPSMALL-FLOWERED G2G3FrLEA FALSE-
EAGALINIS LINIFOLlA FAXG LOVEA FALSE- jS? GSc
ALLIUM CUTHBERTII jSTRIPED GARLIC G3 it S? S[ sc

TIGRINUM ISALAMANDER GST 523 ScAMBSTOA IGRNU EATEN TGE G55 253IL_____
Support DNR ARISTIDA CONDENSATA IPIEDMONT THREE-AWN EDi G RASS ii G4? 1 Sc

ASTRAGALUS VILLOSUS 11A MILK-VETCH j G4 I SC
ýAT ONEAROGOS AROGOS SKIPPER ,11 G3G4 El 5? IL SC
JBOTRYCHIUM LUNARIOIDES 7WINTER GRAPE-FERN ft G4? I! S? Sc
CALAMOVILFA BREVIPILIS PINE-BARRENS REED- G4S? NCI !RASS J1 i_________
.CAREX CHEROKEENSIS 1ICHEROKEE SEDGE G4G5 1SR t __SC

CIAREX COLLINSII 1ICOLLINS' SEDGE R G4 !i $1 ___SC

CAREX ELLIOTT-II IELI-OTT'S SEDGE G4? ? . SC
OCAREX FOLLICULATA _lLONGSEDGE li G4GS I Fi SCICAREX SOCIALIS 1-0CIAL SEDGE r I G4 S? 1 -SC

CAROLINA BAY I G? 1 _? SCCLADRASTIS KENTUKEA [i YELLOWWOODII G4 51 I RC
[CLEMMYS GUTTATA •FSPOTTED TURTLE It GS l. S5s ST
'COLONIAL WATERBIRD [ G? F S? SC
CONDYLURA CRISTATA ISTAR-NOSED MOLE G5 =l $3? SC
[COREOPSIS ROSEA )IOREOPSIS II G S2 RC

RAF N ESQU E'S. BIG- EARED I[iICORYNORHINUS RAFINESQUII G3G4BAT S2? SE__ ___

iCROTON ELLIOT-II ELLIOTT'S CROTON ]7 G2G3 11 S? =I SC'CYSTOPTERIS PROTRUSA IFLOWLAND BRITTLE FERN 1I G5 5? 11 SC(DELPHINIUM CAROLINIANUM ýJCAROLINA LARKSPUR l G5 S? I SC

, p
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I IDIRCA PALUSTRIS 1JEASTERN LEATH

Page 2 of 1

ERWOOD G4 11!I IECHINACEA LAEVIGATA SMOOTH CONEFLOWER j G2 i [E
ECHINODORUS PARVULUS DWARF BURHEAD _ GQ j s2 SC
ELEOCHARIS ROBBINSII ,1ROBBINS SPIKERUSH G4G5 S' SC
IENEMION BITERNATUM 11FALSE RUE-ANEMONE j G5 Si RCIEUONYMUS ATROPURPUREUS |WAHOO 3[ G5 Si
FORESTIERA LIGUSTRINA JUPLAND SWAMP PRIVET G4G5 Si sc
JGAURA BIENNIS IFBIENNIAL GAURA G5 S? Sc
GOPHERUS POLYPHEMUS JFGOPHER TORTOISE G3 $1 SE,ISMALL.FLOW EREDG?? 

______

HALESIA PARVIFLORA MALL-FLOERED G? S?SIISILVERBELL-TREE 
____

IHALIAEETUS LEUCOCEPHALUS ýBALD EAGLE G4 S2 FT/SE
1HTRDNSMSSOUTHERN HOGNOSE G2S?

HETERODON SIMUS IiSNAKE "G2 SCHYLA AVIVOCA FBIRD-VOICED TREEFROG I-G5 55 sC
,HYMENOCALLIS CORONARIA FSHOALS SPIDER-LILY G2Q F S2 NC
ILEX AMELANCHIER IFSARVIS HOLLY I! G4 s3 I sc
jIPOMOPSIS RUBRA JRED STANDING-CYPRESS G4GS ? =SC
JUNIPERUS COMMUNIS JFGROUND JUNIPER G5 S? " SC
KALMIA CUNEATA =WHITE-WICKY G3 ft sC ,I NC
LASIURUS CINEREUS "'HOARY BAT G5 GS 5? ft
LINDERA SUBCORIACEA BOG SPICEBUSH G2 5?
LUDWIGIA SPATHULATA . SPATULATE SEEDBOX f. G3G4 l ? ! sc
JMACBRIDEA CAROLINIANA F('CAROLINA BIRD-IN-A-NESTI G2G3 SC 5? .i sc

MCPIEDMONT CUCUMBER GQ
MAGNOLIA CORDATA ITREE II ',? scIMAGNOLIA PYRAMIDATA JFPYRAMID MAGNOLIA. G4 Si II RC

*JMICRURUS FULVIUS IEASTERNCORAL SNAKE 1S2 Gt
IMYRIOPHYLLUM LAXUM JFPIEDMONT WATER-MILFOIL G3 I{ S2 IF, RC
NEOTOMA FLORIDANA EASTERN WOODRAT G5 [ S3S4 SC
NOOAFLORIDANA .1

F0IDEASTER N WODATEGT5R54S
IN R D AFLO RIDANA 

_______ G5_ __

NESTRONIA UMBELLULA JJNESTRONIA .G4 S2 Sc
GNOLINAGEORGIANA JGEORGIA BEARGRASS j GG5 ft 5? ft SC

PARONYCHIA AMERICANA FAMERICAN NAILWORT G3? IC S? SC
PICOIDES BOREALIS JWRED-COCKADED G3 • s2 }f FE/_E
PITUOPHIS MELANOLEUCUS IPINE OR GOPHER SNAKE _f G4 F $3S34 7F SC

PITYOPSIS PINIFOLIA ~ PINE-LEAVED GOLDEN G4SC
,iPLATANTHERA LACERA S GREEN-FRINGE ORCHIS G5 ][ Si
liPTILIMNIUM NODOSUM 1EHARPERELLA ! G2 1[ E1 i__
,:RANA CAPITO FGOPHER FROG G3 SE
'RHODODENDRON FLAMMEUM IFPIEDMONT AZALEA G3 I S2 SC
.11RHYNCHOSPORAINUNDATA FD-ROWNEDHORNEDRUSHil G3G4 .S? 3 SC
IRORIPPA SESSILIFLORA STALKLESS YELLOWCRESS G5 S? SC
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RUELLIA CAROLINIEN$1S SSP ý A PETUNIA G5T3T4 SC
ClLIOSA

SAGITTARIA ISOETIFORMIS JISLENDER ARROW-HEAD J1 G4? F2 SCISARRACENIA RUBRA !ISWEET PITCHER-PLANT J1 G3 -s4 Sc
ISCIRPUS ETUBERCULATUS IFCANBY BULRUSH 11 G3G4 SC
SCIURUS NIGER 1lEASTERN FOX SQUIRREL J1 G5 S4 1[ Sc
ISEMINATRIX PYGAEA JBLACK SWAM'P SNAKE J1 G5 S? -SCISOLIDAGO AURICULATA EARED GOLDENROD G4 } S L Sc
SPILOGALE PUTORIUS IEASTERN SPOTTED SKUNK][ G5 S4 K Sc
1SPOROBOLUS PINETORUM ilCAROLINA DROPSEED j G3 SR SCISTYLISMA PICKERIN GII VAR ! PICKERING'S MORNING-1 G4T T3
PICKERINGII .UGLORY M G4T2T3 SI SC

ISYNGONANTHUS FLAVIDULUS [YELLOW PIPEWORT ][ G5 R Si RC
IAETHUSA-LIKE 1 1FTREPOCARPUS AETHUSAE iRPCRU

(TRILLIUM DISCOLOR FADED TRILLIUM G3 5? sc
ITRILLIUM LANCIFOLIUM iNARROW-LEAVED TRILLIUMfJ G3 Si NC
TRILLIUM PUSILLUM VAR LEAST TRILLIUM T2 S1

vTRILLIUM RELIQUUM IRELICT TRILLIUM G3G2 Si NC
URSUS AMERICANUS ]IBLACK BEAR PG5 I 53? 1 SC-ISHORT-LEAVED YELLOW-XYRIS BREVIFOLIA EED s G4G5 5? scp

For detailed location information about rare & endangered species, please contact Julie Holling.

County Selection I DNR Heritage Preserves Home Page I SCDNR Home Page ]

South Carolina Department of Natural Resources - Phone NumbersRembert C. Dennis Building, 1000 Assembly Street, Columbia, SC 29201; 2005 All rights reserved. webrnasterLdnr.sc.oov
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South Carolina Rare, Threatened, & Endangered Species InventorySpecies Found In Edgefield County
Data Last Updated January 17th, 2006.

SCIENTIFIC NAME COMMON NAME GLOBAL_ STATE LEG,RANK RANK STATUS
JACCIPITER COOPERII FýCOOPER'S HAWK G5 II S3? ScALASMIDONTA VARICOSA 1O FIOATEr n1 G3 ______ SC
AMORPHA GLABRA SMOOTH INDIGOBUSH G4? 5? SCPIpEDMONT THREE-AWNED
jARISTIDA CONDENSATA 1JIGRASS T A [ G4? jf S?)11
lASTER GEORGIANUS JFGEORGIA ASTER G2G3 J1 s? SCICAREX AMPHIBOLA JNARROWLEAF SEDGE G5 sl; L SCCAREX GRACILESCENS _ SLENDERG5? SEDG _]I'G sc
COREOPSIS ROSEA jFROSE COREOPSIS G3 ]1 52 " RC
DELPHINIUM CAROLINA LARKSPUR G5 i SCAROUNIANUM 

R RELEOCHARIS ROBBINSII FROBBINS SPIKERUSH G4G5 IIII sc
JELLIPTID LANCEOLATA _JYELLOW LANCE G2G3 =? [Iit SETHEOSTOMA HOPKINSI IECHRISTMAS DARTER G4GS __ 4 - Sc
FORESTIERA LIGUSTRINA FUPLAND SWAMP PRIVET G4G5 I' SCLEUCOCEPHALUS JBALD EAGLE S2

fHYMENOCALLIS SHOALS SPIDER-ILY i G2Q NCJCORONARIA S L SY
FISOETES PIEDMONTANA 1PIEDMONT QUILLWORT G3 S2 1[ SC
IJUGLANS CINEREA IBUr]TERNUT 11 G3G4 5? f____
ILAMPSILIS CARIOSA _IYELLOW LAMPMUSSEL G3G4 5? I1 SCLASMIGONA DECORATA jICAROLINA HEELSPLITTER (G1 SI FE/SE

TUBEROSUMLIhSPEM TBr- U GOMEL G4

JMACBRIDEA CAROLINIANAflCAROLINA BIRD-IN-A-NEST j[ G2G3 II 5?MINUARTIA UNIFLORA i(ONE-FLOWER STITCHWORT 1E G4 I sEI SCOENOTHERA LINIFOLIA iJTHREAD-LEAF SUNDROPSL G5 ? SCOPVIOGLOSSUM iADDER'S-TONGUE G 5 S.I SIVULGATUM IL
JOUTCROP
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IPANAX QUINQUEFOLIUS IAMERICAN GINSENG 11 G3G4 j S253 IF RC
JPARONYCHIA AMERICANA FAMERICAN NAILWORT 11 G3? S? sc
PHILADELPHUS HIRSUTUS ISTREAMBANK MOCK- G5 S1 SC

IPLETHODON WEBSTERI IFWEEBSTER'S SALAMANDER I G3 [ 2 SE
[PYGANODON CATARACTA iFEASTERN FLOATER G5 S? Sc
QUERCUS IIOGLETHORPE'S OAK G3 S3 SC
OGLETHORPENSIS

IQUERCUS SINUATA ]FDURAND'S WHITE OAK 11 G5 Si SC
SCHOENOLIRION ]tYELLOW SUNNYBELL G4 S1 i SC

SCUTELLARIA PARVULA D ]SMALL SKULLCAP 1[ G4 5? SC
[SEDUM PUSILLUM NECROPI G3 S2 NC
ISOLIDAGO AURICULATA [EARED GOLDENROD G4 S? SC
SPILOGALE PUTORIUS ]EASTERN SPOTTED SKUNK G5 S4 IL sE
ISTROPHITUS UNDULATUS ]FSQUAWFOOT GS ' S? ! SC
ISYLVILAGUS AQUATICUS ISWAMP RABBIT G5 [ S253 SC
TRILLIUM DISCOLOR J[FADED TRILLIUM G3 5? 1[ SC
JTRILLIUM LANCIFOLIUM _[NARROW-LEAVED TRILLIUMNJ G3 If S1 NC
ITRILLIUM RELIQUUM JIRELICT TRILLIUM G2 If Si FE/SE
IVILLOSA DELUMBIS FEASTERN CREEKSHELL G4 ] 5 7? SC
V]1 G4Q S? SC

For detailed location information about rare & endangered species, please contact Julie Holling.

County Selection I DNR Heritage Preserves Home Page I SCDNR Home Page ]

South Ca-olina Department of Natural Resources - Phone Numbers
Rembert C. Dennis Building, !000 Assembly Street, Columbia, SC 29201
; 2005 All rights reserved. webrrasterqdrnr.scov"
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South Carolina Rare, Threatened, & Endangered Species Inventory
Species Found In Fairfield County
Data Last Updated January 17th, 2006.

II GLOBAL If STATE LEGAL

SCIENTIFIC NAME COMMON NAME BANK RANK STATUSASTER GEORGIANUS IIGEORGIA ASTER IIJ G2G3 1 s? SC

CAREX OLIGOCARPA EASEDGE FEW-FRUIT G4s? Sc

COLONIAL WATERBIRD G 1 S? GII Zs
DIRCA PALUSTRIS EASTERN LEATHERWOOD G4 ][ 5?

IDODECATHEON MEADIA I]SHOOTING-STAR [ G5 . S?: _,,
JETHEOSTOMA COLLIS _FCAROLNA DARTER JI G3 S? Sc
FRASERA CAROLINIENSIS JFCCLUMBO [ G5 IL Si RC
LEUCOCEPHALIAEETUS BALD EAGLE li G4 52 EV/SE
tISOETES PIEDMONTANA FIPIEDMONT QUILLWORT ! G3 II S2 SCIONE-FLOWER
IMINUARTIA UNIFLQRA 1ISIONELOWRT G45?S
vPLH AOG LOSSUM !ADDER'S-TONGUE G5 S?
OSMORHIZA CLAYTONII JlHAIRPY SWEET-CICELY G5 1 ? IL Sc
PHILADELPH US HIRSUTU SRREAMBANK MOCK-

1PYGANODON CATARACTA -]EASTERN FLOATER Gs 5? F sc
RHODODENDRON MAY WHITE G2 S2 SCýEASTMANII 1
ISCEURus NIGER FEASTERN FOX SQUIRREL jj G5 S4 SC
ISCUTELLARIA PARVULA ISMALL SKULLCAPIJj G4 S? i____

IjSEDUM PUSILLUM I1EASTEROCK G3 52 NC__________________STONECRGP 
_________

'[VVLLOSA DELUMBIS flEASTERN CREEKSHELL jj G4. L S?

wFor detailed location information about rare & endangered species, please contact 3ulie Hollin.

County Selection DNR Heritage Preserves Home Page I SCDNR Home Page ]
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South Carolina Rare, Threatened, & Endangered Species InventorySpecies Found In Newberry County
Data Last Updated January 17th, 2006.

SCIENTIFIC NAME COMMON NAME GLOBAL STATE GALI _ ANK ANK ATUSICOLONIAL WATERBIRD I _ G? S? SCEIFASTERNDIRCA PALUSTRIS LTHERW GS4 ?C
~LEATHERWOOD G

DISTOCAM BARUS IC II Gi S -YOUNGINERI A CRAYFISH G I CHI
El LTPTTO IANCFOLATA IIYFLLflW [AN(CE IU GG I II c~W... .. .... . . .. I .... .. . ... G 5.. S? I" SCEUPATORIUM FISTULOSUM HOLLOW JOE-PYE WEED G5?
IFRASERA CAROLINIENSIS (ECOLUMBO IC G5 S ! RC
1HALIAEETUS LEUCOCEPHALUS JBALD EAGLE- G4 S2 FT/SE
HETERANTHERA RENIFORMIS KIDNEYLEAF MUD- G5

JUGLANS CINEREA [BUTTERNUT j G3G4 5? Sc
LIPARIS LILIIFOLIA JILARGE TWAYBLADE GS Sc
IMAGNOLIA PYRAMIDATA JFPYRAMID MAGNOLIA 11 G4 1 Si RC
IMONOTROPSIS ODORATA [SWEET PINESAP I G3 Si if RC
MYCTERIA AMERICANA =WOOD STORK 1 G4 S2 FE/SEFSTREAMBANK MOCK-
PHILADELPHUS HIRSUTUS SREAMBN OK 5S

JRHODODENDRON EASTMANII [MAY WHITE 1 G2 S2 SC
URSUS AMERICANUS =B3LACK BEAR G5 53? SC
VIOLA PUBESCENS VARO1OYELLOW VIOLET GST.5 S? 1 SCLEIOCARPON VIOLET=

For detailed location information about rare & endangered species, please contact Julie Holling .

[Coun_ Selection I DNR Heritage Preserves Home Page I SCDNR Home Page-

5outh Caro~ira Depar-mert of Natural P.eso',r-es - Phone Numn-rs
Rembert C. Dennis 5uiljing, !00D Assembly Street, Columbia, SC 29201; 2005 AiM rights reserved. webmasteradnr.sc,govI
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South Carolina Rare, Threatened, & Endangered Species Inventory
Species Found In Saluda County
Data Last Updated January 17th, 2006.

SCIENTIFIC NAME COMMON NAME GLOBAL STATE
RANK RANK STATUS

AMPHIANTHUS PUSILLUS j[POOL SPRITE G2 Si [ F/ST
jASTER GEORGIANUS FG EORGIA ASTER { G2G3 S? scCAROLINA BAY I G? I S? Sc
ICOREOPSIS ROSEA IFROSE COREOPSIS G3 52 1 RC
ICUSCUTA CEPHALANTHI 1DODDER; LOVE-VINE G5 , S? -- SC
IDODECATHEON MEADIA IISHOOTING-STAR 11 G5 I! S? I/ S
IECHINODORUS PARVULUS ý DWARF BURHEAD 1 G3Q 'l S2 j__S_
ELEOCHARIS ROBBINSII I[ROBBINS SPIKERUSH l G4GS 5? SC
IELLIPTIO LANCEOLATA FYELLOW LANCE R G2G3 S? I__S_
IETHEOSTOMA HOPKINSI ICHRISTMAS DARTER 5G4G5 $4 L Sc
HALIAEETUS LEUCOCEPHALUS BALD EAGLE G4 S2 ]¶ FT/SE

HSOUTHERN HOGNOSE SS
HETERODON SIMUS SNAKE G2 It__?_____
HYPERICUM ADPRESSUM IWORT . G2G3 Si RC

ISOETES PIEDMONTANA I[PIEDMONT QUILLWORT 3[ G3 S2 SC
LAMPSILIS SPLENDIDA ,,RAYED PINK G3 S? 11 SC

IFATMUCKET _____i____
ILUDWIGIA SPATHULATA ISPATULATE SEEDBOX" j G3G4 s? SClONE-FLOWER

IMINUARTIA LINIFLORA ITIHON-LWRT G41f s

OENOTHERA LINIFOLtA ISUN DROPS G5 S? SC

OPHIOGLOSSUM VULGATUM FADDER'S-TONGUE 1[ G 1 ? SC
IOSMORHIZA CLAYTONII ýFHAIRy SWEET-CICELY1I G5 5? ] SC
h1OUTCROP G? S? Sc
i'PLATANTHERA LACERA i1GREEN-FRINGE ORCHIS G5 S1 i SC

PLETHOCDON WEBSTERI MA G SE

IPTILIMNIUM NODOSUM JFHARPERELLA IL G2 SFE/SE
IPYGANODON CATARACTA __EASTERN FLOATER )I G5 1 S? E SC

p
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I IQUERCUS OGLETHORPENSIS 1!OGLETHORPE'S OAK

Page 2 of 2

G3 11 S3 11 SC'
ISAGmTAR~IA ISOETFORMIS ISL-ENDER ARROW-HEAD[ G4? 2 I SMISCUTELLARIA PARVULA SMALL SKULLCAP G4 jf S? sc

' GRANITE ROCK ii I
[SEDUM PUSILLUM GATECROP G3. NC

_____________________ISTONECROP 
_____ 2N

STROPHITUS UNDULATUS I[SQUAWFOOT G5 S? SC
TOXOLASMA PULLUS JISAVANNAH LILLIPUT G2 S1S3 SC
IUTTERBACKIA IMBECtLLIS IIPAPER PONDSHELL G5 f S? SC
WVILLOSA DELUMBIS 11EASTERN CREEKSHELL G4 S?* SC
VIOLA PUBESCENS VAR YELLOW VIOLET i GST5 if S? I

I eLEIOCARPON ri ct _eoln

For detailed location information about rare & endangered species, please contact Julie Holling

[ County Selection I DNR Heritage Preserves Home Page I SCDNR Home Page]

South Carolina Department of Natural Resources - Phone Numbers
Rembert C. Dennis B-ilding, 1000 Assembly Street, Columbia, SC 29201

2005 All rights reserved. webmaste,-rdnr.sc.oov
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South Carolina Rare, Threatened, & Endangered Species Inventory
Species Found In Richland County
Data Last Updated January 17th, 2006.

_GLOBA N STATE =LEGALI SCIENTIFIC NAME ICOMMON NAME &K MN=K AU
AGALINIS TENELLA I G4Q I s? 11 sc

IANDROPOGON PERANGUSTATIS NARROW LEAVED G5T3T4 Si

APIEDMONT THREE-
~ARISTIDA ONDENSATAAWNED GPASSG4SS

ASTER ELLIHoTI IFELLOTT'S ASTER G3G4 5? Sc
fASTRAGALUS MICHAUXII IISANDHILLS MILKVETCH G3 If 5? SC
JBALDUINA ATROPURPUREA _ IPURPLE BALDUINA G2G3 s? SC
[BOTRYCHIUM LUNARIOIDES 7WINTER GRAPE-FERN G4? S? SC

ICALAMOVILFA BREVIPILIS PINE-BARRENS REED- G4 SN
CAREX CHEROKEENSIS }7CHEROKEE SEDGE if G4G5 if SR SC

ICAREX COLLINSII COLLINS' SEDGE 11 G4 i sc
CAREX CRUS-CORVI. RAVENFOOT SEDGE 11 G5 S? SC
ICAREX ELLIOTTII ELLIOT'-S SEDGE I G4? E? if So
ICAREX SOCIALIS JSOCIAL SEDGE I[ G4 IL 5? SC
CAROLINA BAY [ G? If 5? I1 SC
CAYAPONIA BOYKINII [CAYAPONIA J G4 if ?' SC
COLLINSONIA SEROTINA ISOUTHERN HORSE-BALM 11 G3G4 . ? ]! SC
COLONIAL WATERBIRD I I G? 1 S? J ScJCONDYLURA CRISTATA _IFSTAR-NDSED MO0L E G 5 7F 53 ?

COREOPSIS GLADIATA .CSOUTHEASTERN G3G5 i 5? SC

1CORYNORHINUS RAFINESQUII FINESQUES BIG- 1 G3G4 ii 52? 11 SE'.1 RE~I D BAT IL ________ i_____________
'IDRYOPTERIS CARTHUSIANA JSPINULOSE SHIELD FERNI1 GS ________if SC
i!ECHINACEA LAEVIGATA 7SMOOTH CONEFLOWERI ' G2 Si $1 FE/SE
:'ELEOCHARIS ROBBINSII {ROBBINS SPIKERUSH 1 G4G5 _5? " __§SC

CFLIMIA CATENARIA 'GRAVEL ELIMIA I G4 54 ? [=SC
:ETHEOSTOMA COLLIS CAROLINA DARTER G3 =S? =5C

11
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IFUNDULUS DIAPHANUS )[BANDED KILLIFISH j. G5 if SI SC
HALIAEETUS LEUCOCEPHALUS SG L-AL G4 52

I[SOUTHERN HOGNOSE 5?.
jHETERODON SIMUSSNAKEG2s

HYLA ANDERSONII INEG4 1R2S3 N ST

.HYMENOCALLIS CORONARIA ISHOALS SPIDER-LILY jF G2Q "! $.2 i NC
IHYPERICUM ADPRESSUM CREEPING ST. 3OHN'S- G2G3 I S RC

HYPERICUM NITIDUM I ST. JOHN'S- G4 ? SC

ILEX AMELANCHIER JFSARVIS HOLLY _G4 -[ $3 SC
,IPOMOPSIS RUBRA IIRED STANDING-CYPRESSi G4G5 11 S? ]f sc
13UNCUS ABORTIVUS ]IPINEBARREN RUSH G4G5 ? 1 sc
ILECHEA TORREYI IPIEDMONT PINWEED R G4G5 5? ] SCI jl~~ISMALL-HEAD i 1 S
LIATRIS MICROCEPHALA SMGAYFEATHER G3G4 5?

LINDERA SUBCORIACEA [BOG SPICEBUSH G2 5? RC
LOBELIA SP 1 'LOBELIA G? S? " SC

ILUDWIGIA SPATHULATA ]ISPATULATE SEEDBOX G3G4. S SC
tLYCOPUS COKERI IICAROLINA BUGLEWEED G3 5? ___SC

ILYSIrMACHIA ASPERULIFOLIA I ROUGH-LEAVED G3 FE

MACBRIDEA CAROLINIANABIRD-IN-A-
_A__RDEACAR_______NA ttNEST G SSC
MAGNOLIA MACROPHYLLA I[BIGLEAF MAGNOLIA 7G5 i 5? SCMAGNOLIA PYRAMIDATA )IPYRAMID MAGNOLIA If G4 -S I1 RC

MYRIOPHYLLUM LAXUM PIEDMONT WATER- G3 S2 RC
[NESTRONIA UMBELLULA IiNESTRONIA G4 S2 sc
NOTROPIS CHILITICUS JREDLIP SHINER G4 Si? ] Sc
OPHIOGLOSSUM VULGATUM ADDER'S-TONGUE G5 ]- S9 sc
IOXYPOLIS CAN BYI JCANBY'S DROPWORT 1 G2 Si FE/SE
PASPALUM BIFIDUM ]BEAD-GRASS G5 [ S SC
[PICOIDES BOREALIS RED-COCKAD ED G3

WOODPECKER n. ii _2_____

PITYOPSIS PINIFOLIA PINE-LEAVED GOLDEN G4 ? SC

IPLAGIOCHILA SULLIVANTIT G2 ¶ 5?S
POTAMOGETON CONFERVOIDES JALGAE-LIKE PONDWEED _ _ G4 [C
PRUNUS ALABAMENSIS )ALABAMA BLACK CHERRY1[ G4 5? ]__SC
IPSILOTUM NUDUM IWHISK FERN G1 G5 __S1S2 ___SCI CRESTLESS PLUM E [ I f
PTEROGLOSSASPIS ECRISTATA CREST P G2 S2I 1ORCHID 

___[RHEXIA ARISTOSA JAWNED MEADOWBEAUTY}i G3 52 1[
RHINICHTHYS ATRATULUS [BLACKNOSE DACE I G5 SC

[RHODODENDRON EASTMANII IMAY WHITE I G2 52 II SC
ýRHYNCHOSPORA INUNDATA DROWNED HORNEDRUSH G3G4 5? ] SC
ýRHYNCHOSPORA MACRA: BEAK RUSH G?3S

,I_•_ - i
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L 1Y FEW-FLOWEREDSRHYNCHOSPORA OLIGANTHA IBEAKED-RUSH

Page 3 of 3

G4 114 11Sc

p RHYNCHOSPORA PALLIDA IFPALE BEAKRUSH G3 S? SC

iR.HYNCHOSPORA STENOPHYLLA JJCHAPMANBEAKRUSHI1[ G4 S? Sc
SARRACENIA RUBRA ]!SWEET PITCHER-PLANT G3 54 Sc
ISCIRPUS ETUBERCULATUS CANBY BULRUSH 4G3G4 S? S
ISCIURUS NIGER IJEASTERN FOX SQUIRREL![ G5 If s4 SC

SPILOGALE PUTORIUS ITSKUNK SPOTTED S4 Sc

ISTROPHITUS UNDULATUS lISQUAWFOOT tL G5 5? SC
!SYLVILAGUS AQUATICUS J[SWAMP RABBIT 65 S2S3 Sc
TOFIELDIA GLABRA J[wHITE FALSE-ASPHODEL][ G3 5? Sc

[TREPOCARPUS AETHUSAE IlTREPOCARPUS IF G4G5 5? 11 Sc

[TRIDENS CHAPMANII IICHAPMAN'S REDTOP ?G? [ ? SC
ITYTO ALBA I[BARN-OWL G5 54 E __.SE.
IURSUS AMERICANUS IIBLACK BEAR J1 G5 I 3? ___SC

1URTICA CHAMAEDRYOIDES IWEAK NETTLE G4G5 5? ___SC

VACCINIUM CRASSIFOLIUM SSP RYNER'S BLUEBERRY G4G5T1 S! NC
ISEM PERVIRENS 

-SE___________IVtLLOSA DELUMBIS " ILEASTERN CREEKSHELL G4 3 5? SC
WAREA CUNEIFOLIA NUTTALL WAREA G4 3 S? Sc

For detailed location information about rare & endangered species, please contact.Julie Holling .

[County Selection 1 DNR Heritage Preserves Home Page I SCDNR Home Page

South Carolina Department of Natural Resources - Phone Number5
Rembert C. Dennis Building, 1000 Assembly Street, Columbia, SC 29201
; 2005 A4l rights reserved. webm-ster(dnr.sc.Qov
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South Carolina Rare, Threatened, & Endangered Species Inventory
Species Found In Fairfield County
Data Last Updated January 17th, 2006.

Sa F•NTIRC NAME COMMON NAME 1GLOBAL STATE LEGALIE N L RANK L RANK I STATUS

[ASTER GEORGIANUS JIGEORGIA ASTER G2G3 SI Sc

_CAREX OLIGOCAPASTERN FEW- FRUIT [ G4 S.... ]SEDGE. G4IS

COLONIAL WATERBIRD SE G; S? [ sc
jDIRCA PALUSTRIS EASTERN LEATHERWOOD l[ G4 Fj S 1 SC

IDODECATHEON MEADIA SHOOTING-STAR G5 SC

FR CAROLINIENSIS COLUMBO G5 [i ]f RC
HALIAEETUS A G4 FTSELEUCOCEPHALUS FBAE IAL I 4 I s.1 TS

1SOETES PIEDMONTANA PIEDMONT QUILLWORT ]f G3 $2 ]f SC
MINUARTIA UNIFLORA ON-LWEI 4S

ASTITCHWORT G4 S? SC
1OHOLS ADDER'S-TONGU G5 S S :OPHIOGLOUSSATUM___S

OSMORH5ZA CLYTONII IHAIRY SWEET-CEL . GS sE
PHILADELPHUS HIRSUTUS STREAMBANK MOCK- G5 $1 SC

RASTANRII MAY WHITE G2 [ 2 SC

lSCIURUS NIGER IEASTERN FOX SQUIRREL 1[ G5 ]f 54 SC

ISCUTELLAR.IA PARVULA JISMALL SKULLCAP II _G4 I__S: _IS__ I

_________________GRANITE ROCK

ISEDUM PUSILLUM_ [STONECROP G3 S2 NC

For detailed location information about rare & endangered species, please contact Julie Holling

[ County Selection I DNR Heritage Preserves Home Page I SCDNR Home Page ]

0

South Car:lina Department of Natural ResDurces - Phone Numbers
Rembert C. Dennis Building, 1000 Assembly Street, Columbia, SC 29201

2005 All rights reserved, webmasterLidnr.sc.qov
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GLOBAL STATE 1 EGA-
SCIENTIFIC NAME COMMON NAME RANK RANK STATUS

[COLONIAL WATERBIRD G? !=s ] Sc

DIRCA PALUSTRIS EASTERN 11 G_
O, ALU T S ,LEATHERWO001 I

I i F
DISTOCAMBARUS A RYFISH I aS ____YOUNGINERI

ELLIPI-O LANCEOLATA YELLOW LANCE G2G3 It S? SC

LEUPATORIUM FISTULOSUM HOLLOW JOE-PYE WEED GS? I ? SC

IFRASERA CAROLINIENSIS LICLUMBOj G5 I[ Si. RC

SHALIAEETUS LEUCOCEPHALUS BALD EAGLE /SE
__________[IDNEYLEAF MD-G5J ?T S

HETERANTHERA RENIFORMIS LAG5 ? SC
PLANTAIN _________ ____

JUGLANS CINEREA FBUI-ERNUTI G3G4 J ? sc

ILIPARIS LILIIFOLIA LARGE TWAYBLADE G5 S? I__s _

IMAGNOLIA PYRAMIDATA PYRAMID MAGNOLIA I G4 S -1 RC

MONOTROPSIS ODORATA SWEET PINESAP G3 l S Rc
,MYCTERIA AMERICANA WOOD STORK II G J 1S2 1 FE/SE

PHILADELPHUS HIRSUTL)S ISTREAMBANK MOCK- G5 Si SC

,RHODODENDRON EASTMANII MAY WHITEII G2 $2 ] SC

IURSUS AMERICANUS IG I- S3 B SC

VIOLA PUBESCENS VAR YELLOW VIOLET GTS SC
,LEIOCARPON 1_________

I0

For detailed location information about rare & endangered species, please contact Julie Holling.

County Selection I DNR Heritage Preserves Home Page I SCONR Home Page)

South Carolina Department of Natural Resources - Phone Numbers
Rember' C. Dennis Building, 1000 Assembly St-eet, Columbia, SC 29201

; 2005 All rights reserved. webmaster(•dnr.sc.ocv
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I IF GLOBAL 11STATE LG•
SCIENTIFIC NAME COMMON NAME RANK RANK STATUS

IAGALINIS TENELLA G4Q 5? sc
1 N~~~~hARROW LEAVED G534 $SC

ANDROPOGON PERANGUSTATUS a LEE G5T3T4 SC

______________________PIEDMONT THREE- i G4?,RISTIDA CONDENSATA AWNED GRASS I?
JASTER ELLIOMTII EL]OTT-rS ASTER G3G4 S? sc
iASTRAGALUS MICHAUXII SANDHILLS MILKVETCH If G3 S? f SC
IBALDUINA ATROPURPUREA 1 7PURPLE'-BALDUINA G2G3 S? SC

BOTRYCHIUM LUNARIOIDES = FWINTER GRAPE-FERN G4? 5? SC

rALAMOVILFA BREVIPILIS PINE-BARRENS REED- G4 S? N

ICAREX CHEROKEENSIS I]CHEROKEE SEDGE G4G5 ]I SR SC
CAREX COLLINSII ICOLLINS' SEDGE G4 Si SC

ICAREX CRUS-CORVI . .RAVENFOOT SEDGE G5 5? SC
ICAREX ELLIOTTII = FELLIOTT'S SEDGE G4' 5? SC
ICAREX SOCIALIS 'FSOCIAL SEDGE G4 s' Jj sc
ICAROLINA BAY G? l 5? SC.
JCAYAPONIA BOYKINII lFCAYAPONIA [ G4 5? SC
COLLINSONIA SEROTINA IFSOUTHERN HORSE-BALM G3G4 II SC
COLONiAL WATERBIRD = G? 5? SC
CONDYLURA CRISTATA IFSTAR-NOSED MOLE G5 l 3? SC

COREOPSIS GLADIATA SOUTHEASTERN ] GG5?SC

CORYNORHINus RAFINESQUI, 1FRAFINESQUE'S BIG- /I i

SEARED BAT I_

FDRYOý LANA SPINULOSE SH~rin :zl rc;sc

[ELEOCHARIS ROBBINSII ROBBINS SPIKERUSH G4G5 S? SC

IELIMIA CATENARIA GRAVEL ELIMIA " 4 JG4S [ sc
ETHEOSTOMA COLLIS CAROLINA DARTER ] G3 5? [ SC

1F:UNDULUS DIA'PHANUS __IBANDE °D- SHG5$ SC

HAI H AI k__ 5 S
HSOUTHERN HOGNOSE 7 G2 S

SNK/j_____ .•____ 1"__ _ =_-'-
iII ,F II II

[A

I F
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IHYLA ANDERSONII
PINE BARRENS
TREEFROG

G4 S2S3 ST

IHYMENOCALLIS CORONARI [ SHOALS SPIDER-LILY G2Q II S2 NC
___]CREEPING ST. JOHN'S- GG

HYPERI CUM ADPRESSUM [WORT 11 Si RC

,HYPERICUM NmDUM ]WORT ST.JOHNSSTG4 5? SC I
fILEX AMELANCHIER ISARVIS HOLLY G4 S3 Sc I
IPOMOPSIS RUBRA I1RED STANDING-CYPRESS]E G4G I S? Sc I
JUNCUS ABORTIVUS PINEBARREN RUSH IG4G5 5? Sc

ILECHEA TORREYI ][PIEDMONT PINWEED G4G5 S? sc

LIATRIS MICROCEPHALA __][SMALL-HEAD
TGAYFEATHER G3G4 5? SC

LINDER SUBCORACEA JIBOG SPICEBUSH l G2 I ? RC

FLOBELIA SP 1 G ? sSc 1

LUDWIGIA SPATHULATA IISPATULATE SEEDBOX G3G4 I[ 5? Sc 1
LYCOPUS COKERI CAROLNA BUGLEWEED I 3 1I SC

L PERULIFOLIA LOSST____

___ ]CAROLINA BIRD-IN-A-ifI
MACBRIDEA CAROLINIANA INEST G2G3 5? SC

MAGNOLIA MACROPHYLLA IBIGLEAF MAGNOLIA G5 II sc

MAGNOLIA PYRAMIDATA JLPYRAMID MAGNOLIA G4 I RC

MYRIOPHYLLUM LAXUM PIEDMONT WATER- GRC"
7 1MPILFOILiL______I ____ _____

NESTRONIA UMBELLULA INESTRONIA EG4 S2 I sc
INOTROPIS CHILITICUS 1IREDLIP SHINER !1 G4 Si? SC
OPHIOGLOSSUM VULGATUM I - R'S-TONGUE G S? SC

IPASPALUM BIFIDUM ]:BEAD-GRASS G5 S?_ Scc:

IPICOIDES BOREALIS_________

PIELVED GOLDEN G4 S? ] SC
' I1ASTER S

1PLAGIOCHILA SULLIVANTII [ G2 III ? SC

IPOTAMOGETON CONFERVOIDES JJALGAE-LIKE PONDWEED I{ G4 II si sc

IPRUNUS ALABAMENSIS "I1ALABAMA BLACK CHERRYI[ G4 5? sc
IPSILOTUM NUDUM ý JWHISK FERN GS SiS2 Sc
PTEROGL P CCRESTLESS PLUME S

IRHEXIA ARISTOSA IIAWNED MEADOWBEAUTYI G3 S2SC
RHINICHTHYS ATRATULUS IIBLACKNOSE DACE FG5 I 3 SC ]
RHODODENDRON EASTMANII IMAY WHITE G2 S2 SC

RHYNCHOSPORA INUNDATA DROWNED HORNEDRUSH]I G3G4 5? ]L sc

IRHYNCHOSPORA MACRA I7BEAK RUSH G3 ]f 5? SC

RHYNCHOSPORA OLIGANTHA FEW-FLOWERED
I BEAKED-RUSH ] G ?S

R.HYNCHOSPORA PALLIDA ],PALE BEAKRUSH t G3 5? SC

IRHYNCHOSPORA STENOPHYLLA ICHAPMAN BKRUSH SG I ? SC 3
ISARRACENIA RUBRA ýýSWEET PrrCHER-PLANT G3 [ SC
SCIRPUS ETUBERCULATUS ICANBY BULRUSH G3G4 Ii 5? SC c

ISCIURUS NIGER 7iEASTERN FOX SQUIRREL]!1 G5 I S4 l SC
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SPILOGALE PUTORIUS 1JEASTERN SPOT-TED

ISTROPHITUS UNDULATUS ISQUAWFOOT G5 5? SC
SYLVILAGUS AQUATICUS = FSWAMP RABBIT G5 $2S3 Sc
TOFIELDIA GLABRA 'wHITE FALSE-ASPHODEL G3 5? SC

IAETHUSA-LIKE G4G5TREPOCARPUS AETHUSAE P TEPOrARPUSALK 11 [f_____,_S
TRIDENS CHAPMANII CHAPMAN'S RG? ? sc
ITYrO ALBA BARN-OWL G5 1 4 SC
JURSUS AMERICANUS BLACK BEA sc
IURTICA CHAMAEDRYOIDES WEAK NETTLE5 ? sc
VACCINIUM CRPASSIFOLIUM SSP I N S BLUEBERRY i G4GST, 11 Si I NC
SEMPERVIRENS_____ i____i_____
IVILLOSA DELUMBIS EASTERN CREEKSHELL 11 G4 5? sc
IWAREA CUNEIFOL.A ,NUTTALL WAREA EG4 i. s t sc

For detailed location information about rare & endangered species, please contact Julie Hollina

County Selection I DN.R Heritage Preserves Home Page I SCDNR Home Page]

South Carolina Department of Natural Resources - Phone Numbers
Rembert C. Dennis Building, 2000 Assembly Sb-eet, Columbia, SC 29201
; 2005 All rights reserved. webmaster@dnr.sc.o}iv



SOUTH CAR OLJINA ELECTRIC& GAS

COMPANY
COLUMBIA, SC

TRANSMISSION LINE AND SUBSTATION SITING PROCESSES:
A DISCUSSION OF THE SCOPE OF WORK ASSOCIATED WITH EACH STEP 1N

THE PROCESSES

January 2000

10 SCE&G LINE SITING PROCESS1

1CE& -CE LINEisio Line SitigCPrces

SCE&G - Trans mission Line Siting Process
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SCE&G - Transmission.Line Siting Process



SOUTH CAROLINA ELECTRIC & GAS- STANDARD OPERATING
PROCEDURE

"WETLANDS"
ISSUED June 9, 2004

A. These guidelines prescribe acceptable methods for complying with State and Federal
Wetland Regulations while constructing and maintaining any and all buildings/facilities
in the SCE&G System, including but not limited to electric and gas transmission, and/or
distribution facilities, and associated rights of way, and rights-of-way crossings.

B. Planning and New Construction:

I. Avoidance of wetlands should be considered during the construction planning
stages as much as possible. Trained individuals should survey planned electric
and gas line corridors, or any other new facility locations for wetlands.
Potential/suspected wetland areas should be delineated, marked in the field, and
verified by the U. S. Army Corps of Engineers (ACOE). This should occur prior
to any land-disturbing activity that would pose the potential to disturb or cast
materials into the potential/suspected wetland areas. The wetland locations will
be surveyed, following regulatory verification. The verified wetland areas will
be identified and depicted on the resulting survey map/plat. No work may
proceed in these wetland areas until the proper permits are obtained from the
ACOE and DHEC. Allpermit conditions must be carefully adhered to.

2. Should a new development be involved, the developer shall be requested to
provide evidence of proper delineation (USACOE-verified) and marking of
wetlands, or in the absence of such, be requested to sign a wetlands delineation
consent form, authorizing SCE&G to delineate and secure Corps verification for
all areas identified by SCE&G as affected by its activities and potentially
impacting wetlands. (Form attached-)

C. Clearing of New Facility and Maintenance of Existing Facility Rights-of-way:

I. Clearing normally will be done manually with chain saws, bush axes, etc.
Exception: Rotary cutters and mowers may be used if limited to areas where the
ground is firm enough to support the equipment's weight.

2. Rubber tired vehicles may be employed in routine use in wetland areas, if they
are equipped with high floatation tires or wide tracks to distribute the vehicle's
weight, to minimize rutting and/or compaction of the wetland area. When
equipment with high flotation tires or wide tracks is not available, or practical,
clearing and maintenance of new/existing rights-of-way within jurisdictional
wetlands must be done in a manner that otherwise minimizes rutting. The use of
bulldozers, backhoes, or any equipment with attachments such as sheer blades,
rakes, discs, etc. that cut, turn up, or break up the soil, is prohibited. Excessive
rutting in a wetland is prohibited. Excessive rutting occurs when the substrate
is disturbed by mechanized equipment to the point that hinders the normal



wetland drainage. For example, ruts caused by mechanized equipment that are
not likely to restore themselves quickly to prior conditions without further action
by man, is considered excessive rutting. Should excessive rutting occur in
spite of efforts to avoid it, the rutted areas should be returned to original
contours following the job completion.

3. Grubbing (mechanized land clearing) within wetlands areas is not allowed.
Stumps are to be left at or near ground level- Vegetative root systems are to be
left intact. Trees and shrubs must be felled away from stream banks. Vegetative
trimming within wetlands must be done in a manner that minimizes soil
disturbance and minimizes changes in ground contours. Vegetative cuttings must
not be allowed to fall and remain in streams if doing so impedes natural water.now.

4. Accumulated Wood Chips from maintenance or clearing activities must not be
placed in wetland areas. Wood chips may be spread in upland areas only, away
from any streams or low-lying areas.

5. Herbicides must be used only in accordance with label instructions, and may
only be applied in wetland areas if so labeled.

D. Maintenance of Lines and associated structures:

1. Should a problem occur with an electric or gas line, requiring the use of
mechanized equipment to accomplish repair, heavy equipment is to remain in
upland areas as much as possible. When not possible, the use of mats or other
means of protecting the soils, such as using cut timber for corduroy access to
distribute equipment weight, must be employed to minimize damage to the
wetlands. These mats or corduroy must be removed at job completion.
Excessive rutting in a wettand is prohibited. Should excessive rutting result, all
reasonable efforts will be made to return the soil to its pre-disturbance
grade foHowing the job completion.

2. If excavating or filling is needed for repairs and the excavation or filling will
impact a wetland, it will be necessary to apply for a permit prior to making such
repairs. Any rill in wetland areas is illegal unless prior permitting hits taken
place. Emergency situations will be dealt with on a case-by-case basis. In
special cases, repairs can be completed and a notification or after the fact permit
acquired,

E. Guidelines for Contractors:

1. Contracts for rigbt-of-way maintenance, electric or gas line construction, or any
new facility construction must contain line items addressing the appropriate
wetland guidelines.



WETLANDS DETERMINATION AUTHORIZATION

Development/Project:

Developer:

To enable SCE&G to move forward with the installation of infrastructure to serve the
Development/Project with gas and/or electricity, Developer, through the signature of its
authorized representative below, gives its consent for SCE&G, at SCE&G's expense, to
have all property within the Development that will be impacted by the installation of its
utility facilities, surveyed by a qualified wetlands surveyor(s) and for the resulting'
delineation of any jurisdictional wetlands to be confirmed by the appropriate regulatory
agency(ies).

Authorized Representative:
(Print or type)

(Signature)

I

I
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South Carolina Forestry Commission
Best Management Practices

Streamside Management Zones

Primary SMZ for Perennial and Intermittent Streams gWe~A,

Secondary SMZ for Perennial and Intermittent Streams I

Ephemeral Streams [-ra t1CeS
Trout Waters

An effort has been made to italicize
technical words or phrases and clearly define them in the

glossary.

Land adjacent to perennial, intermittent, and ephemeral streams and ponds or lakes requires special attention during

forestry operations. These Streamside Management Zones (SMZs) are critical areas where NPS pollutants can enter the

aquatic system.

* Perennial streams are identified by well-defined banks and natural channels, and have continuously flowing water most

years.
" Intermittent streams also have well-defined banks and natural channels, but typically have flowing water from a

headwater source for only a portion of the year.
* Ephemeral streams generally do not have well-defined channels, and flow only in response to localized precipitation.

Identifying the type of stream is important in prescribing the level of streamside protection. Usually a landowner or

manager will be most familiar with a stream's flow characteristics and can make the determination. However, in some

situations the landowner or manager may be uncertain or have little knowledge of a stream's flow characteristics. For

example, braided streams with multiple interconnected channels can be difficult to identify. In these situations a licensed

forester or other qualified professional should be consulted.

The SMZ is divided into two parts: the primary and the secondary. The primary SMZ is 40 feet wide on each side of the

stream, except for designated trout waters with slopes greater than 5% where the primary SMZ is 80 feet. The width of the

secondary SMZ depends on the average percent slope perpendicular to the stream. Minimum required widths of secondary

SMZs under various conditions are listed in Figure 2.

Forest management activities are restricted within both the primary and secondary SMZs. These restrictions are listed

below.

PRIMARY SMZ

Perennial and Intermittent Streams

BMPs0

o On perennial streams, select individual trees for harvest, making sure to leave a minimum of 50 square feet of

11 I ` - _- - I-_ 9/17/2
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overstory basal area per acre evenly spaced throughout the zone. Leave all trees if less than 50 square feet of
overstory basal area per acre exists. The intent is to maintain sufficient overstory and understory cover to provide
shade, maintain bank stability, and protect water quality.

* On intermittent streams, permanent residual tree cover Is not required as long as other vegetation and organic debris
are left to protect the forest floor and stream banks.

* Fell trees away from the stream except where safety is a concern.
* Remove trees in a manner that minimizes disturbance of the forest floor, exposure of mineral soil, or degradation of

stream bank stability. Under dry ground conditions, directional felling and removal of trees with mechanical equipment
may be utilized.

* Hand plant or direct seed where artificial regeneration is desired.
* Remove tops or other logging debris dropped into stream channel.

* Handle and store toxic and hazardous material such as fuels, lubricants, and solvents outside of the SMZ.

Avoid

* Logging debris in the stream.
" Mechanical site preparation or machine planting.
* Portable sawmills or log decks.
" Broadcast application of any pesticide
" Road construction except where necessary for stream crossing.

Top of Page

SECONDARY SMZ

Perennial and Intermittent Streams

BMPs

" Use all types of silvicultural harvest systems.
" Use site preparation practices that do not significantly disturb surface soil.
" Hand or machine plant or direct seed.
" Carefully use wheeled or tracked vehicles.
" Handle and store toxic and hazardous materials such as fuels, lubricants, and solvents outside of the SMZ.

Avoid

* Portable sawmills and log decks.
" Road construction, except where necessary for stream crossing.
* Excessive rutting, especially where ruts run perpendicular to a stream.
* Exposing more than 15% of the mineral soil.

Top of Page

k.e~. .win,,,,s., oeata e,. tie lfa..'artlrl.ern, ittn~ 9/1 712(9•/17/2(
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Percent Slope Perpendicular to Streaof SMZ each side (feet)
M1 rma y 1 Secondary I

Less than 5% Tr40tT0 0
S40 IF _ _ _

5 5%-20% 80 I 40 I
21%-o40% -I 4_0j I 80 !_80

Greater than 40% ___0r80 Il 120

Figure 2. Recommended primary and secondary Streamside Management Zone (SMZ) widths for perennial and intermittent
streams.

Ephemeral Streams

Ephemeral streams generally flow in the upper reaches of a watershed following precipitation. Although well-defined
channels may be present in unique situations, ephemeral streams (commonly referred to as drains) rarely carry enough
runoff to displace soil, but they may displace the litter on top of the soil. They do flow directly into intermittent and
perennial streams. Therefore, the forest floor in ephemeral areas should be protected so that sediment can be filtered out
before runoff enters the watercourse. Handle and store toxic and hazardous material such as fuel, lubricants, and solvents
outside the ephemeral area.

Avoid

* Portable sawmills and log decks within the drain.
" Skidding logs during wet conditions within the drain except at infrequent planned crossings.
" Site preparation practices that significantly disturb the soil within the ephemeral area.
* Applying pesticides or fertilizers if surface water is present.
" Altering the flow of the runoff.
" Road construction except where necessary for crossings.
* Emptying road runoff directly into drains.

Top of Page

httD://www.state.sc.us/forest/rbsmz.htm 9/17/2
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Trout Waters

Trout require cool, clear streams. They, and the aquatic insects they feed on, are especially sensitive to increased
sedimentation. Since South Carolina is near the southern limit of the trout's range, water temperature Is also a critical
factor. It is therefore important to take special precautions to minimize sedimentation and to maintain a shade cover to
prevent excessive warming of the water.

Additional BMPs

* Increase the width of the primary SMZ from 40 feet to 80 feet on slopes over 5%.
• Drain water from roads and skid roads onto ridges and side slopes. Drainage structures should not divert water directly

into streams.
* Revegetate exposed soils within the SMZ following road construction as soon as possible to take advantage of the loose

soil conditions for seeding.
• Use mulch, gravel, and/or rock If needed to help stabilize fills where roads and skid roads cross streams.

Trout Waters in South Carolina
I Water Body C1 County 1 Description

Cox camp reek[ Greenville The entire creek tributary to the Middle Saluda River

East Fork Chattooga Oconee T1 hat portion of the river from its confluence with Indian Camp Branch to the
Eat River coe Chattooga River
Emory Cr Pickens The creek from the northern boundary of Table Rock Resort property to its

Emoy rek icen Th cee fomth confluence with the Oolenoy River
Lake Jocassee Oconee The entire lake

Greenville From the end of State land in the Mountain Bridge Area to its confluence with the
Matthews Creek 1 . South Saluda Riverj

stem) Lexington/Richland That portion from the Lake Murray Dam to the confluence with the Broad River

Savannah River 11 Abbeville 1 From Lake Hartwell Dam to the head waters of Lake Russell

Swaford Creek=I Oconee The entire creek tributary to East Fork Chattooga River

Whetstone Creek Oconee ][ The entire creek tributary to the Chattooga River

Willis Creek Pickens The creekfromthe northern boundary of Table Rock Resort property to its
Wills Ceek ickns Te ceek romtheconfluence with the Oolenoy RiverJ
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Objectives

To provide an integrated Transmission Vegetation Maintenance Program (TVMP)
that protects transmission system availability, provides safety to the public,
promotes a positive public image, and complies with NERC Standard FAC-003- 1.

To insure that the following key components that make up Santee Cooper's
Transmission Vegetation Management Program are systematically reviewed and
implemented appropriately.

" Consistent vegetation maintenance cycles
* Routine rights-of-way vegetation inspections
U Effective maintenance reporting tools
* Scheduling flexibility
* Utilization of best management vegetation practices
• Respect for individual property rights

Introduction

Santee Cooper is responsible for maintaining approximately 35,000 brush acres
and trees on the periphery of the right-of-way on over 3,900 miles of transmission
rights-of-way. The Santee Cooper transmission system is located throughout the
state, except in the extreme northwest section, which creates a number of
vegetation maintenance problems due to the differing topography, soil types and
climates found throughout the state. In order to maintain an effective vegetation
maintenance program, it is important to consider these problems and provide an
integrated, proactive approach that is cyclic in nature.

Currently, the transmission system (figure 1) is divided into three (3) transmission
areas (Southern Transmission Area - Green, Central Transmission Area - Peach,
and the Northern Transmission Area - Purple) from a line maintenance
perspective. From a vegetation management view point, this is very important
since line personnel are very knowledgeable of the changing vegetation
conditions in their respective areas. Their routine right-of-way inspections and
associated feedback provide a quality check that ensures established vegetation
maintenance cycles continue to be effective. Further, they routinely recognize and
report critical vegetation problems (e.g., dead & leaning trees) that were not
present during scheduled vegetation maintenance activities.
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Figure 1

Organization

The Right-of-Way Management section (see Appendix A) is responsible for the
scheduling and completion of all vegetation related issues located within and
along transmission rights-of-way. This section is divided into three units which
are responsible for a variety of right-of-way vegetation maintenance activities.
Each unit is supported by individuals with varying degrees of professional work
experience (e.g., clearing equipment operation, rights-of-way management,
contract service administration, herbicide application, etc.) & educational
backgrounds/certifications (forestry, arboriculture, wetland delineation, biology,
etc.).
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Mechanical Reclearing is the largest of the three units with respect to the number
of company personnel and is responsible for the mechanical reclearing of selected
transmission rights-of-way. This unit is made up of a Supervisor, two (2) crew
leaders, and ten (10) equipment operators. A second unit, Vegetation Management
is responsible for all herbicide related vegetation maintenance, scheduling of
reported vegetation maintenance problems, and administering a wildlife habitat
enhancement program that complements other vegetation management activities.
This unit is made up of a Supervisor, Vegetation Management, Sr. Right-of-Way
Specialist, Technical Assistant, Administrative Associate, and one (1) Equipment
Operator. A third unit, Contract Services, is responsible for all tree related
maintenance throughout the transmission system. This unit is made up of a
Supervisor, Contract Services and a Right-of-Way Forester.

The overall supervision and direction of this section is the responsibility of the
Superintendent, Right-of-Way Management.

Right-of-Way Vegetation Maintenance Standards

Ground Floor Maintenance

1) Right-of-way vegetation maintenance is scheduled, on average, every 3 years
to effectively maintain the different vegetation species and associated growth
potentials found throughout the transmission system. Mechanical reclearing
equipment and/or herbicides are the primary tools that are used to achieve
effective maintenance.

a. Exceptions: Rights-of-way that have low site quality and/or treated with
herbicides may produce a slow growing woody vegetation component as
well as a herbaceous plant community that competes with new woody
plants. In this situation, maintenance cycles can be extended in order to
accommodate higher priority vegetation maintenance items and/or
inclement weather situations where scheduled maintenance activities may
damage (e.g., rutting) rights-of-way.

2) Easements, GIS data base, and Plan & Profiles are reviewed prior to
maintenance activities to understand right-of-way widths and maintenance
restrictions/provisions. Any atypical restrictions/provisions are provided to the
appropriate maintenance personnel prior to beginning vegetation maintenance
work.
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3) All woody vegetation, capable of growing into transmission conductors and
growing within the bounds of the right-of-way, will be maintained by the
appropriate maintenance personnel. To ensure this, maintenance personnel
routinely measure and flag the edges of the right-of-way to delineate the
boundaries of the right-of-way.

a. Exceptions: large diameter trees that can not be safely maintained by
reclearing personnel will be maintained by professional tree maintenance
personnel. Where easement restrictions/provisions exclude tree removals,
maintenance personnel insure that sufficient clearances are gained through
sound trimming practices (ANSI 300A) so reliability is not compromised
prior to the next maintenance cycle.

4) Post maintenance clearances will vary depending on the design (i.e., the
established height of the conductor in relation to the ground) of the line.
However, a minimum of 15' clearance (Clearance 1 - R1.2.1 of Standard
FAC-003-1) will be established between the conductor and remaining ground
floor vegetation. Prior to the next scheduled maintenance cycle, no ground
floor vegetation will be allowed to grow closer to conductors than the
minimum clearances (Clearance 2 - RI.2.2 of Standard FAC-003-1) set forth
in the Institute of Electrical and Electronics Engineering (IEEE) Standard 516-
2003, section 4.2.2.3.

a. Exceptions: Landowner conflicts may require certain maintenance items
(e.g., removal/trimming of established trees) to be scheduled at a later
date. In this event, minimal clearances (IEEE Standard 516-2003) will be
established until the conflict is resolved. To ensure the follow-up
maintenance is not over looked, a work request will be generated and
assigned to the appropriate maintenance unit.

b. Exceptions: Landscape and ornamental plantings (e.g., wax myrtle, crape
myrtles, etc.) that have a maximum height growth potential that will bring
them no closer that 15' from the conductor and/or slow growing species
that can be effectively pruned to 15' from conductor and will not violate
IEEE Standard 516-2003 prior to the next maintenance cycle may be left.

5) Daily progress sheets will be completed by the appropriate maintenance unit
detailing when and where maintenance took place. This will include the
current line name, location (structure/pole numbers) where maintenance was
completed, and any atypical maintenance items that could not be completed
and require alternative maintenance scheduling. Copies of the progress sheets
will be forwarded to the Right-of-Way Management secretary so vegetation
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maintenance information can be inputted into a GIS data base and hard copy
progress sheets filed in a central location. Also, the Right-of-Way
Management planner is to be notified of completed work, via e-mail, so work
requests can be closed out.

6) Vegetation maintenance items that could not be completed by ground floor
maintenance personnel will be forwarded to the planner via work request
creation information forms so a work requests can be created for the
appropriate maintenance activity. This may include the use of tree
professionals and aerial reach devices where maintenance items are out of
reach for normal ground maintenance personnel.

7) Maintenance production (e.g., acreage and brush miles) is reconciled annually
for existing rights-of-way while new rights-of-way acreage is added to the
total. This information is used to support future maintenance resources and
insure that the three (3) year maintenance cycle is not compromised by new
responsibilities.

Periphery of Right-of-Way

1) Contract services are used exclusively to maintain trees and tree limbs growing
along the 3,900 miles of forested areas growing adjacent to transmission rights-of-
way. Typically, a three (3) year maintenance contract is awarded to anf established
tree maintenance care company to ensure that scheduled tree maintenance work is
completed within established time frames. Also, an annual aerial side trimming
contract is also awarded to help supplement other long term contract services.

2) Established maintenance cycles are in place to deal with tree limbs that extend
into rights-of-way. These maintenance cycles vary in length between 1 - 7 years
depending on the width of the right-of-way and location & design of the
transmission line within the right-of-way.

3) Easements are researched for maintenance restrictions/provisions and landowners
contacted prior to tree maintenance activities, if necessary.

a. Exception: Majority of landowner contacts are made when live trees are
maintained outside of the right-of-way and/or growing in a maintained
area within the right-of-way. Trimming of tree limbs along the along the
right-of-way does not normally merit a landowner contact.
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4) Maintenance reports, generated from the work management system, are run every
Monday to ensure that new tree maintenance items are provided to the appropriate
tree maintenance personnel to be completed. Typically, these are items (e.g., dead
tree, leaning tree, etc.) generated from line patrols and/or during normal ground
floor maintenance activities. To ensure that these items are completed per the
vegetation maintenance template time frames, a dedicated patrol crew(s) is
assigned solely to this task.

5) Daily progress information is recorded and then forwarded to an Administrative
Associate who has the responsibility of-inputting this information into a GIS data
base as well as filing of the hard copy information in a central location. Also,
completed work request information is forwarded to the Right-of-Way
Management planner so they can be closed out in the work management system.

6) Post maintenance clearances will vary depending on the location of the outside
conductor in relation to the edge of the right-of-way with a minimum clearance
(Clearance 1 - R1.2.1 of Standard FAC-003-1) not less than 15'. Prior to the next
scheduled maintenance cycle, limbs will be allowed to grow no closer to
conductors than the minimum clearances (Clearance 2 - R 1.2.2 of Standard FAC-
003-1) set forth in IEEE Standard 516-2003.

a. Exceptions: Landowner conflicts may require certain maintenance items
(e.g., removal/trimming of established trees) to be scheduled at a later
date. In this event, minimum clearances set forth in IEEE Standard 516-
2003 will be established until the conflict is resolved.

b. Exceptions: Lines designed to be off-set and/or stacked on rights-of-way
may not allow maintenance personnel to achieve a 15' minimum
clearance. In this case, limbs will be removed to the edge of the right-of-
way with the clearance not being less than the minimum clearances set
forth in IEEE Standard 516-2003.

Rights-of-Way Inspection

Electrical line personnel routinely inspect all transmission rights-of-way twice a
year (spring & fall) by air patrol and once a year by ground. Along with electrical
facility inspections, line personnel incorporate a right-of-way vegetation
inspection that produces records of any vegetation related problems that could
compromise system reliability. To aid in the identification and prioritization of
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found vegetation related problems, line personnel utilize a vegetation maintenance
template (i.e., a working template that describes various vegetation condition
categories along with a recommended maintenance completion time frame -
Appendix B). Additionally, right-of-way vegetation maintenance personnel utilize
the same template to report items outside of their respective maintenance
capabilities that are found during their scheduled maintenance activities. This
provides an additional inspection sourcethat has the potential of identifying new
maintenance problems that developed after lineman, have completed their patrols.

Vegetation Maintenance Reporting & Scheduling

Vegetation maintenance problems identified by linemen and vegetation
maintenance personnel are recorded onto a patrol or daily progress sheet that
represents a specific line section. Information included on these sheets include a
description (e.g., dead tree) of the problem, location of the problem with respect
to transmission structure/pole numbers, and a priority code that sets a
recommended time frame in which the problem is to be mitigated. Completed
sheets are then forwarded to the appropriate transmission planner who will in tum
create individual maintenance work requests using a work management system.

Once the individual work requests have been created in the work management
system, a Right-of-Way Maintenance planner utilizes the work request
information to schedule the work as well as assign the work to the appropriate
vegetation maintenance unit. Maintenance personnel are then able to access
maintenance reports that provide a specific work request number, description of
the maintenance problem, and a recommended completion date. After
maintenance is completed, maintenance personnel provide a completion date so
the planner can close out the work request.

Schedules for normal rotational vegetation maintenance (e.g., mowing, spraying,side trimming, etc.) are developed by the respective maintenance units in Right-
of-Way Management. Work requests are then generated from these schedules and
are available via a company reporting system (Brio).

In the event a maintenance problem (e.g., leaning tree close to conductor) is
considered an immediate threat to the line, personnel will contact the Right-of-
Way Maintenance planner, by phone, upon identifying the problem. In turn, the
appropriate maintenance personnel will be dispatched to mitigate the problem. If
required, line personnel will be contacted to obtain the proper line clearance(s)
(e.g., hot line tag) to ensure the safety of maintenance personnel.
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Annual Work Plan

Based on established vegetation maintenance cycles, selected rights-of-way are placed onan annual maintenance schedule that is developed in late December for the upcomingyear. Schedules will be available no later than January 15th and can be viewed on theRight-of-Way Management web site (access instructions below) and/or as an attachment(see Appendix C) to this document. Maintenance completion dates for specific linesections will be available on the Right-of-Way Management web site and will updated ona monthly basis.

Electronic Access to Right-of-Way Maintenance Schedules

" Using iPort, select "Departments" Tab
" Select "Transmission Operations" under the "Operations" listing
" Select the "Right-of-Way" Tab
* Under the "Right-of-Way Schedule Yr" list, select the maintenance operation yourequire a schedule for
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Fuel Diversity

History has taught us that it is risky to develop an over-reliance
on any one energy source. In fact, a balanced energy portfolio
has been the key to providing America with a growing supply of
affordable electricity for the past 30 years.
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Fuel diversity helps to protect consumers against the threat of
supply disruptions or price volatility. With America's demand
for electricity expected to grow 40% by 2020, meeting the
nation's growing demand for reliable, affordable electricity will
require the continued utilization of all domestic energy
resources. And that includes coal, which is the primary source
of the electricity that powers America's homes and businesses.

" Currently, more than half of the electricity consumed by
U.S. homes and businesses (51.8%) comes from coal." Other fuels used to generate electricity include nuclear
(19.8%), natural gas (16.1%), hydroelectric facilities
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1.0 INTRODUCTION

In February 2006, SCE&G and Santee Cooper announced that they had selected a preferred site
and a preferred reactor design for two new nuclear units. The new units would be built on the
existing V.C. Summer Nuclear Station site near Jenkinsville, South Carolina. By mid-2006,
SCE&G made the determination that new nuclear units 2 and 3 and important support facilities
(e.g., cooling towers) would be placed approximately one mile south of existing Unit 1, in an
area dominated by young planted pines and older mixed pine-hardwood stands. Because land
clearing and earth moving associated with construction of new facilities could potentially
degrade water quality in the Mayo Creek watershed, SCE&G commissioned Tetra Tech NUS to
conduct studies of fish and mussels in Mayo Creek and its tributaries. The goal of the studies
was to establish baseline conditions in Mayo Creek for purposes of impact assessment and to
identify any special-status aquatic species that might be present.

2.0 THE SITE AND VICINITY

Mayo Creek (Figure 1) is the only stream in the project area that offers substantial year-round
flow and habitat adequate to support reasonably diverse assemblages of benthic organisms and
fish. Several other unnamed drainages that appear on U.S. Geological Survey (USGS)
topographic maps as streams flowing into Parr Reservoir immediately north and south of the
project site are either intermittent streams (known locally as "wet weather" streams) or small
perennial streams that may be only inches wide in late summer.

In some places, these small streams are dammed by snags and lealpack, creating pools that may
be 6-8 feet wide after heavy rains. Based on a July 2006 reconnaissance conducted by SCE&G
and Tetra Tech NUS biologists, these pools serve as refuges for fish, crayfish, and aquatic insects
during droughts and low-water periods. The importance of these "pool refugia" to fish and
aquatic insects in intermittent streams is weU known (Labbe and Fausch 2000; Magoulick 2000).
Pools with relatively stable hydrology (water levels) in intermittent streams are associated with
successful reproduction, population growth, and immigration of fish, whereas pools with more
variable hydrology (drying completely or nearly so) tend to be characterized by population
declines and emigration (Magoulick and Kobza 2003; Love 2004).

Mayo Creek is approximately three miles long and drains an area of about four square miles
(Figure 1). It rises a half-mile southeast of the VCSNS Unit 1 generating facilities, flows south
for approximately one mile then curves to the southwest before emptying into the Broad River at
Hampton Island, just below the Parr Shoals dam. For much of its length, it flows through a
mixed hardwood forest, and is almost completed shaded by a well-developed tree canopy. The
tree canopy (shade) apparently moderates water temperatures in summer, which ranged from 23
to 25"C (74 to 761F) on July 20, 2006 when stream levels were relatively low and ambient
temperatures approached 100°T. Fish are found in all stream reaches, but are most numerous in
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middle reaches that contain a mix of substrate and habitat types. The lower portion of Mayo
Creek, immediately above its confluence with the Broad River, is noticeably wider and deeper
than the rest of the stream, because of back-flow from the Broad River. The stream bottom here
has a thick covering of silt, and habitat for fish and invertebrates is marginal at best.

Although the Mayo Creek drainage is almost completely undeveloped and there has been no
logging in its floodplain, there has been significant logging activity in the watershed. Some
sediment is presumed to have entered the stream with stormwater runoff from logging areas. For
reasons that are unclear and are apparently related to characteristics of the watershed and the
stream's morphology, it is subject to flash floods after heavy rains. These floods have eroded
and undercut the stream's banks along much of its length and covered the stream bottom in many
places with a heavy layer of silt.

Surveys of Mayo Creek fish and mussels were conducted in July and November 2006.
Supplemental fish sampling was conducted in April 2007 to collect baseline information on a
Mayo Creek tributary that could be affected by construction of an access road. The Mayo Creek
aquatic surveys were designed to gather baseline information on the stream's biotic
communities, supporting the assessment of construction impacts in the COL Environmental
Report. The surveys were also intended to identify any special-status species that might be
present, so that protection of any such species could be factored into project planning. Mayo
Creek was selected for surveys because it is the only substantial stream in the project area, and
the only one likely to contain significant numbers of fish and macrobenthos. Other streams in
the project area are assumed to support smaller, less diverse benthic and fish communities that
are a subset of the Mayo Creek communities, with species predominating that are able to tolerate
high levels of turbidity and high summer water temperatures.

3.0 METHODS

Sampling Locations

Tetra Tech NUS and SCE&G biologists conducted a reconnaissance of project area streams and
drainages in early July 2006. The goal of the reconnaissance was to identify sampling locations
downstream of proposed construction sites that would yield representative baseline data on
aquatic biota. This reconnaissance suggested that the small streams draining areas immediately
north, west, and south of the proposed construction area were too small to effectively sample in
summer: none was more than 2 feet wide or more than a few inches deep. The decision was
made to focus sampling efforts on the middle reaches of Mayo Creek, downstream of the point
where the west branch of the creek joins the mainstem. This portion of the stream appeared to
offer year-round flows that would make electrofishing, the preferred sampling method, possible.
Portions of Mayo Creek above this confluence had substantially less flow and were less
accessible.
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Three sampling transects (MC-1, MC-2, and MC-3) were initially established on the mainstem of
Mayo Creek and sampled in July 2006 (see Figure 1). Transect MC-1, intended to serve as an
indicator of fish movement between Mayo Creek and the Broad River, was abandoned after the
July sampling round because so few fish were present and because its soft, silt-laden bottom
made sampling difficult. In November 2006, an additional sampling station (MC-4) was
established on an upstream tributary of Mayo Creek to validate the assumption that tributary fish
assemblages represent a subset of mainstem fish assemblages. SCE&G determined in early 2007
that it would be necessary to build an access road from the existing Parr Road to the proposed
site of Units 2 and 3. Because the construction of this road appeared to have potential for
impacting a small, north-flowing tributary of Mayo Creek, this tributary was sampled in April
2007 w•ith minnow traps, at new sampling stations designated MC-5 and MC-6. Sampling sites
are described in Table 1.

Table 1. Descriptions of Mayo Creek Sampling Sites

Length Average Average
Transect (ft) Width Depth Substrate Notes

Transect MC-I 189 19 ft. 2 in. 1.5 ft. Silty Well-developed
canopy; fully shaded;
undercut banks, heavy
silt load (turbid)

Transect MC-2 205 8 ft. 6 in. 8 inches Boulder, rubble, Well-developed
cobble, gravel, canopy, almost
or sand, completely shaded;
depending on alternating riffle-riun-
stream pool habitats.
gradient/location

Transect MC-3 166 6 ft. 6 inches Boulder, rubble, Well-developed
cobble, gravel, canopy, almost
sand, or silt, completely shaded;
depending on alternating riffle-run-
stream pool habitats.
gradient/location

Station MC-4 N/A 3 ft. 1.0 f& Sand, leaves, Pool in small tributary
litter

Station MC-5 N/A 6 ft. 12 in. Sand, litter Pool in small tributary
Station MC-6 N/A 6 ft. 16 in Sand, litter Pool in small tributary
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Biologist retrieves minnow trap at Station MC-5.

Water Quality

Water quality measurements were taken at each transect/station on the first day of each sampling
round. In July, temperature, dissolved oxygen, conductivity, turbidity, and pH measurements
were taken with a Horiba Model U-10 water quality instrument. Although the instrument was
calibrated in advance of fieldwork, all field turbidity readings in July were zero, suggesting a
probe malfunction. In November, temperature, dissolved oxygen, and conductivity
measurements were taken with a YSI Model 85 water quality instrument. An Orion portable pH
meter was used in November.

Fish Sampling and Handling

Transects MC-l, MC-2, and MC-3 were sampled using a Smith-Root Model LR-24 backpack
electrofisher with settings intended to produce maximum amperage, as conductivity was
relatively low. Current strength varied little, and was generally around 0.15-0.2 amp. Two
netters followed the operator of the backpack unit as he moved upstream, collecting stunned fish.
Standard galvanized minnow traps were set up- and downstream of the three electrofishing
transects after the completion of electrofishing and retrieved approximately 24 hours later.
Tributary streams (Sampling Stations MC-4, MC-5, and MC-6) were sampled using wire
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minnow traps exclusively; these streams were either too small or too steep-sided to effectively
and safely electrofish. Table 2 shows how the various transects and stations were sampled.

All fish collected, regardless of sampling method, were placed in a 10 percent buffered formalin
solution and returned to the Aiken Office of Tetra Tech NUS to be measured, weighed, and
identified to species. Although field identification and processing of fish would have been
preferable, and would not have required sacrificing fish, concerns about possible mis-
identification of small specimens and potentially rare species argued against it.

Fish were identified by an experienced Tetra Tech NUS fishery biologist, but identities of more
obscure species and small (< 75 mm TL) catastomids were confirmed by either Dean Fletcher or
Fred C. Rohde. Dean Fletcher is Research Coordinator of the Fish Ecology Program at the
Savannah River Ecology Laboratory and co-author of Fishes of the Middle Smaannah River
Basin. Fred Rohde, a Fisheries Scientist with North Carolina Division of Marine Resources, is
senior author of Freshwater Fishes of the Carolinas, Virginia, Maryland, and Delaware, and
co-author of Freshwater Fishes of South Carolina (in preparation).

Table 2. Sampling Locations and Sampling Methods.

July 2006 November 2006 April 2007

Minnow Minnow Minnow
Electrofishing Traps Electrofishing Traps Traps

MC-l 4 4
MC-24444
MC-3 4 4 .4 4
MC-4 4
MC-5 4

MC-6 4

Although quantitative surveys of freshwater mussels were not conducted, field personnel were
instructed to be alert to the presence of bivalves, whether mussels or (Asiatic) clams. No live
clams or mussels and no dead shells were observed in any of the stream reaches. No dead shells
or midden piles were observed on stream banks. Mussels are common in portions of the Broad
River (Bettinger, Crane, and Bulak 2003), but conditions in Mayo Creek appear to be unsuitable
for these organisms. Because Mayo Creek is shallow and the bottom is visible in most locations
and because representative segments (gravel bottom, sandy bottom, silty bottom) of the stream
were searched and no mussels were found, there is no reason to believe that freshwater mussels
are present in deeper pools or less-accessible areas of the creek.
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4.0 RESULTS AND DISCUSSION

Water Quality

Water temperatures in Mayo Creek ranged from 23.6°C to 24.6°C (74°F to 76°F) in July and
12.5 0C to 13.0°C (54°F to 551F) in November. Temperatures in late summer appear to be
moderated by the well-developed tree canopy, which shades most portions of the stream.
Temperature and dissolved oxygen showed the expected inverse relationship, with dissolved
oxygen concentrations at all stations higher in fall than summer. In July 2006, when air
temperatures exceeded 36°C/97°F and stream temperatures reached almost 25°C/77°F, dissolved
oxygen concentrations in all three mainstem reaches were higher than 5,0 mg/L. Most
southeastern states use 5.0 mg/L (daily average) and 4.0 mg/L (instantaneous minimum) as
criteria in establishing water quality standards for protection of aquatic life in warmwater
streams (EPA 2007). In November, dissolved oxygen concentrations were somewhat higher, 8.5
to 8.8 mg/L. Mayo Creek's conductivity, which ranged from 110 to 117 millisiemens/cm, would
place the stream in the lowest quartile (< 180 millisiemens/cm) of U.S. rivers (Potapova and
Charles 2003) but was slightly higher than other streams in the Broad River drainage (Cooney et
al. 2006). Measurements of pH in Mayo Creek generally ranged between 6.0 and 6.6, whereas
pH measurements at other streams in the Broad River drainage in water year 2005 (last year for
which USGS data are available) ranged between 6.6 - 7.6 (Tyger River) and 6.3 -7.7 (Enoree
River) (Cooney et al. 2006).

Fish Populations

A total of 495 fish representing 14 species were collected during the 2006 Mayo Creek study
(Table 3). Collections were dominated by Cyprinids (minnows) and Lepomids (sunfish);
92.2 percent of all fish collected were members of these two families. Bluehead chub
(37.2 percent of total), yellowfin shiner (18.2 percent of total), sandbar shiner (16.4 percent),
redbreast (9.7 percent), and creek chub (8.1 percent) were the species most often collected.
Cyprinids (5 species) made up 80.7 percent of all fish collected.

Table 3. Summary of 2006 Mayo Creek Fish Collections

Relative
Scientific Total Abundance

Common Name Name Numbera (%)
Bluehead Chub Nocomis leptocephalus 184 37.2
Yellowfin Shiner Notropis lutipinnis 90 18.2
Sandbar Shiner Notropis scepticus 81 16.4
Redbreast sunfish Lepomis auritus 48 9.7
Creek Chub Semotilur atromaculatus 40 8.1
Brassy jumprock Scartonryzon sp. 19 3.8
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Table 3. Summary of 2006 Mayo Creek Fish Collections (continued)

Relathie
Scientific Total Abundance

Common Name Name Number' (%)
Tesselated Darter Etheostoma olmsiedi 9 1.8
Seagreen Darter Etheostonza tholassinum 8 1.6
Bluegill Lepomis macl-ochirus 7 1.4
Greenfin Shiner Cyprinella chloristia 4 0.8
Largemouth Bass Micropterus salmoides 2 0.4
Margined Madtom Noturus insignis 1 0.2
Piedmont Darter Percina crassa 1 0.2
Flat Bullhead Ameirusplatycephalus 1 0.2

495 100

a. inrludes elc=ofishing and minnow UVp co•fcctions

Measures of abundance and species richness (Table 4) were markedly higher at Transects 2 and
3, a portion of the stream with a well-developed canopy, good water quality, a mix of aquatic
habitats, and substantial year-round flow. Other transects/stations tended to be characterized by
heavier silt, sediment, and debris loads, less optimal water quality, and/or extreme low flows in
summer and early fall. Transects MC-2 and MC-3 had lower water temperatures and higher
concentrations of dissolved oxygen than Transect MC-1 in July 2006, presumably reflecting a
better-developed canopy (more completely shaded) and lower levels of solids, which absorb
solar energy and raise water temperatures. There may also be cool seeps and springs in this
stretch of the creek that buffer the stream's water temperatures. Stations MC-4, MC-5, and
MC-6 were established on small tributaries of Mayo Creek. These small tributaries are subject to
sudden changes in temperature and flow, and may turn from tiny (several inches wide) rills into
debris-filled torrents after heavy rains.

Table 4. Number of Fish Collected in 2006-2007 by Sampling Location

MC-1 MC-2b MC-3b MC-4c MC-5d MC-6d

Bluegill 1 1 5
Bluebead chub 92 88 4
Brassy jumprock 12 7
Creek chub 9 20 11 3 14
Flat bullhead 1
Greenfin shiner 4

Largemouth bass 1 1
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Table 4. Number of Fish Collected in 2006-2007 by Sampling Location (continued)

MC-12 MC-2b MC-3b MC-4C MC-5d MC-6d

Margined madtom I
Piedmont darter 1
Redbreast sunfish 13 11 10 14
Sandbar shiner 45 36
Seagreen darter 5 3
Tesselated darter 5 4
Yellowfin shiner 54 36
Number of Fish 14 240 212 29 3 14
Number of Species 2 12 12 3 1 1
a. Jdy 2006 nly

b. Juy and November 2006

C. November 2006 only

d A.ii1 2007 omly

All fish sampling gear are selective to some degree; however, electrofishing has proven to be the
least selective and most effective single method for collecting stream fishes (EPA 1999). Pulsed
DC (direct current) electrofishing is the method of choice to obtain a representative sample of the
fish in wadeable streams, and was the method employed at V.C. Summer Nuclear Station.
Because the goal of the sampling was to develop a list of species present and their relative
abundance, rather than population estimates, "single-pass" sampling was employed rather than
multiple-pass sampling.

Electrofishing success was dramatically higher at MC-2 and MC-3 than MC-1, reflecting
substantially higher abundance of fish in these stream reaches (Table 5). Catch-per-unit effort
was higher in the fall than in the summer, but statistical tests were not applied to the data to
determine if differences were significant. These differences could have been the result of fish
being more evenly distributed in the fall, fish being less active (water temperatures ranged from
12.5 to 13.0°C in November), or even netting efficiency (there were changes in field personnel
between July and November)..
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Table 5. Electrofishing Catch-Per-Unit-Effort (CPUE) in 2006.

July 2006 November 2006

Total CPUE CPUE Total CPUE CPUE
Sampling Number (fish/ (fish/ Number (fish/ (fish/
Location of Fish min) hour) of Fish min) hour)

MC-1 2 0.204 12.2 Not N/A N/A
Sampled

MC-2 83 6.975 418.5 145 12.29 737.3

MC-3 66 5.789 347.4 92 8.364 501.8

Only two fish were collected at MC-1 in July 2006, which was the primary reason this transect
was abandoned. A handful of species dominated electrofishing collections at MC-2 and MC-3,

bluehead chub, yellowfin shiner, and sandbar shiner being the species with highest CPUE
(Tables 6 and 7). Bluehead chub are found in a variety of habitats across the southeastern U.S.
They were found at 42 of the 45 sites in the Broad River drainage sampled by SCDNR in 2003-
2004 (Bettinger, Crane, and Bulak 2006). Yellowfln shiners have more restrictive habitat
requirements, typically being found in clear-water streams in forested areas, but were also
common in collections. Yellowfin shiners were found at 39 of 45 Broad River drainage sites

sampled by SCDNR in 2003-2004 (Bettinger, Crane, and Bulak 2006). Sandbar shiners, which
are often associated with clear, sandy-bottomed streams, were also numerous at both MC-2 and
MC-3. They were found at 27 of 45 sites in the Broad River drainage sampled by SCDNR
(Bettinger, Crane, and Bulak 2006).

Table 6. Electrofishing Catch by Species in July 2006.

Total Number of Fish

MC-1 MC-2 MC-3

Catch-Per-Unit-Effort

MC-1 MC-2 MC-3

Bluebead Chub

Yellowfm Shiner

Sandbar Shiner

Redbreast sunfish

Creek Chub

Brassy jumprock

Tesselated Darter

Seagreen Darter

Bluegill

Largemouth Bass

Margined Madtom

0

0

0

1

0

0

0

0

1

0

0

36

17

17

1

1

3

4

3

0

0

1

15

8

28

3

2

3

3

1

2

1

0

181.5

- 85.7

-- 85.7

6.1 5.0

-- 5.0

15.1

-- 20.2

--- 15.1

6.1 --

5.0

78.9

42.1

147.4

15.8
10.5

15.8

15.8

5.3

10.5

5.3
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Table 7. Electrofishing Catch by Species in November 2006.

Total Number of Fish Catch-Per-Unit-Effort

MC-2 MC-3 MC-2 MC-3

Bluebead Chub 50 49 254.2 267.3

Yellowf'm Shiner 37 27 188.1 147.3

Sandbar Shiner 28 5 142.4 27.3

Redbreast sunfish 8 2 40.7 10.9

Creek Chub 5 1 25.4 5.5

Brassyjumprock 9 4 45.8 21.8

Tesselated Darter 1 1 5.1 5.5

Seagreen Darter 2 0 10.2 ---

Greenfm shiner 4 2 20.3 10.9

Largemouth Bass 1 0 5.1

Piedmont darter 0 1 -- 5.5

Three species were collected in minnow traps at sampling station MC-4: creek chub (11 fish),
bluebead chub (4 fish), and redbreast sunfish (14 fish). The number and relative abundance of
redbreast at this station were surprisingly high, given that the stream was only 2-3 feet wide
when sampled and clogged with fallen leaves. All of the redbreast collected were small
(49-90 mm TL) and probably moved into this small tributary when stream levels were higher and
were trapped when waters receded.

Only one species (17 individuals), the creek chub, was found in the unnamed, north-flowing
Mayo Creek tributary sampled (Stations MC-5 and MC-6) with minnow traps in April 2007.
When sampling was conducted, there was a modest flow in some portions of this tributary, and
no water (see photograph that follows) in others, making it difficult to sample. Minnow traps
were placed in the four deepest pools available, and retrieved the following day. Two of the four
pools contained traps with fish; these pools were designated sampling stations MC-5 and MC-6
and marked with day-glo plastic flagging, should additional sampling be conducted.
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Unnamed Mayo Creek tributary stream sampled in April 2007, showing dry streambed.

The fish community structure of Mayo Creek bears a striking resemblance to those of other small
Piedmont streams in Georgia and South Carolina. Yellowf'm shiners (35.7 percent of total) and
bluehead chubs (24.3 percent of total) dominated collections from four of five habitat types in
Moore Creek, a third-order lower Piedmont stream in central Georgia (Parmley and Gaddis
2001). Cyprinids comprised 70 percent of all fish collected from Moore Creek. Three Cyprinids
(bluehead chub, yellowfin shiner, creek chub) were numerically dominant in samples from two
(Newberry County) South Carolina Piedmont streams in both dry (2000) and wet years (2003),
but creek chubs were relatively more abundant in the wet ("post-drought") year (Keaton et al.
2005). Keaton et al. hypothesized that turbidity associated with higher rainfall and higher
streamflows in 2003 drove bluehead chubs and yellowfin shiners upstream into less-turbid
tributaries. They also hypothesized that deeper water created conditions more favorable to the
creek chub, a large (up to 12 inches long), "aggressive," omnivorous minnow species that can
feed on smaller minnows.

Most of the fish species collected in Mayo Creek and its tributaries are common species that are
typically associated with streams and rivers in the Piedmont of the Carolinas and Georgia.
Appendix A contains life history information on each of the species collected. Most fish species
collected are common-to-abundant in the Broad River drainage (Bettinger, Crane, and Bulak
2006). No fish species listed by the state of South Carolina or the United States Fish & Wildlife
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Service (SCDNR 2006; USFWS 2006) was collected. No fish species designated a "species of
concem" by the state of South Carolina or USFWS (SCDNR 2006; USFWS 2006) was collected.
Species of concern are not protected by law, but are considered by state and federal agencies in
conservation planning and during project reviews.

The South Carolina Department of Natural Resources (SCDNR) has been engaged in a state-
wide assessment of fisheries resources since 2002, part of a larger effort (termed the
"Comprehensive Wildlife Conservation Strategy") intended to benefit the state's fish and
wildlife. As part of this effort, fishes of wadeable streams in the Broad River drainage were
inventoried in 2003 and 2004 (Bettinger, Crane, and Bulak 2006). Forty-five sites were sampled,
yielding more than 20,000 fish specimens that represented 8 families and 45 species. Eleven of
these species were assigned moderate, high, or highest "conservation priorities," meaning these
species, although not protected by law, are given special attention in agency conservation
planning and project reviews. Three of the species collected from Mayo Creek have been
designated species of conservation concern by SCDNR: greenfin shiner (Moderate), flat
bullhead (Moderate), and Piedmont darter (High).

5.0 SUMMARY

Surveys of Mayo Creek and two of its tributaries revealed a surprisingly diverse assemblage of
fishes (14 species) dominated numerically by Cyprinids (minnows). Five minnow species
comprised almost 81 percent of all fish collected. Three centrarchid (sunfish) species and three
percid (darter) species were also present, but tended to be less abundant. Smaller numbers of
catastomids (suckers; one species) and ictalurids (catfish; two species) were also present. No
state- or federally-listed fish species were collected. No species designated "species of concern"
by the state of South Carolina or USFWS were collected. Several uncommon fish species were
collected, but none has been afforded state or federal protection.

Several species of freshwater mussel and the non-native clam Corbicula are found in the lower
Broad River (Bettinger, Crane, and Bulak 2003) into which Mayo Creek flows. However, it
appears that conditions in Mayo Creek and its tributaries are not conducive to survival and/or
propagation of bivalves. Although systematic surveys of mussels and clams were not conducted,
biologists were instructed to note their presence and collect specimens if any were discovered.
No live specimens and no shells were observed in any of the streams surveyed
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APPENDIX A

SPECIES DESCRIPTIONS

Cyprinidae (carps and minnows)

Greenfin shiner. Medium-sized (to 72 mm SL) minnow found above Fall Line in Upper
Piedmont of South Carolina and-North Carolina (Lee et al. 1980; Bettinger undated). Endemic
to Santee Drainage, which includes three major river systems in South Carolina --- the Wateree,
the Broad, and the Saluda Greenfin shiners are found in creeks and small rivers with cool, clear
water (Bettinger undated). In these habitats, prefers the slower areas and margins of pools and
runs with clean sand and rocky substrates. North Carolina Department of Environment and
Natural Resources' Division of Water Quality classifies the species as an insectivore and rates its
pollution tolerance as "intermediate" (NCDWQ 1999).

Bluehead chub. Common, thick-bodied (up to 214 mm SL) minnow found in Piedmont and
mountain streams from South Branch of Potomac River in Virginia to Altamaha River, Georgia
(Lee et al. 1980). Found in a variety of habitats from cool, high-gradient and clear streams to
warm, lower-gradient, turbid streams. Substrates in these streams can range from bedrock to silt.
North Carolina Department of Environment and Natural Resources' Division of Water Quality
classifies the species as an omnivore and rates its pollution tolerance as "intermediate"
(NCDWQ 1999).

Yellowfin shiner. Small to medium-sized (60 mm SL max) minnow found in Santee River
drainage (SC), Savannah River drainage (SC-Ga), and Altamaha River drainage (Ga) (Lee et al
1980). Generally found in small, clear headwater streams; where found, often abundant. North
Carolina Department of Environment and Natural Resources' Division of Water Quality
classifies the species as a "specialized insectivore" and rates its pollution tolerance as
"intermediate" (NCDWQ 1999).

Sandbar shiner. Medium-sized (50-75 mm SL) minnow found in Blue Ridge foothill and
Piedmont streams, from Cape Fear drainage (N.C.) to Savannah drainage (S.C. and Georgia)
(Lee et al. 1980). Typically inhabits pools of small-to-medium size streams with sandy
substrates. North Carolina Department of Environment and Natural Resources' Division of
Water Quality classifies the species as a "specialized insectivore" and rates its pollution
tolerance as "intermediate" (NCDWQ 1999).

Creek chub. Large (to 305 mm TL) minnow found in ponds, creeks, and rivers throughout the
eastern and Midwestern U.S. and, less commonly, in Great Plains and Prairie Provinces of
Canada (Lee et al. 1980). Found in streams and river across the Piedmont of North and South
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Carolina. Most abundant in small streams and brooks; less abundant in shallows of lakes andimpoundments. North Carolina Department of Environment and Natural Resources' Division ofWater Quality classifies the species as an insectivore and rates it as "tolerant" of pollution(NCDWQ 1999). Lee et al. (1980) and most other authorities describe it as a sight-feedingomnivore that eats algae, insects, and even small fish.

Catastomidae (suckers)

Brassy jumprock. This as yet-undescribed species was created when the taxonomy of the genusMoxostoma was re-examined by Dr. Robert Jenkins in 1990s (Rohde 1998). Formerly known asthe "smallfin redhorse" (Moxostoma robustum), this species was placed in the genusScartomyzon, while the newly-named robust redhorse inherited the Latin name Moxostomarobustum. Found from the Cape Fear River drainage in North Carolina to the Altamaha Riverdrainage in Georgia in medium-sized streams to large rivers with varied substrates ((Marcy et al.2005). North Carolina Department of Environment and Natural Resources' Division of WaterQuality classifies the brassy jumprock as an insectivore and rates its pollution tolerance as"intermediate" (NCDWQ 1999).

Ictaluridae (freshwater catfishes)

Margined madtom. Small catfish (47-90 mm SL) that ranges from New Hampshire to Georgia-Found chiefly in clearwater streams with moderate current More abundant in riffle areas withgravel-rubble substrates. North Carolina Department of Environment and Natural Resources'Division of Water Quality classifies the species as an insectivore and rates its pollution toleranceas "intermediate" (NCDWQ 1999).

Flat bullhead. Medium-sized catfish (179-286 mmTL) found in Piedmont and Coastal Plainstreams from southern Virginia to Georgia (Lee et al. 1980). Within these streams, adults occurmostly in low-flow areas with silty, muddy, or sandy bottoms while young tend to inhabit areaswith higher flow and clearer water. North Carolina Department of Environment and NaturalResources' Division of Water Quality classifies the species as an insectivore and rates it as"tolerant" of pollution (NCDWQ 1999).

Centrarchidae (sunfishes)

Redbreast sunfish. Common sunfish that is found in Coastal Plain and Piedmont streams andrivers from Canada toFlorida (Lee et al. 1980; Jenkins and Burkhead 1994). Found most oftenin pools and backwaters of these streams and rivers in water that may be clear to turbid. Alsofound in ponds, oxbow lakes, and large impoundments. North Carolina Department ofEnvironment and Natural Resources' Division of Water Quality classifies the species as aninsectivore and rates it as "tolerant" of pollution (NCDWQ 1999).
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Bluegill Common sunfish that is found in streams, rivers, ponds, lakes, and impoundments
across the eastern and midwestern U.S. Found in all southeastern waters except high-gradient
trout streams in Appalachians (Jenkins and Burkhead 1994; Marcy et al. 2005). North Carolina
Department of Environment and Natural Resources' Division of Water Quality classifies the
bluegill as an insectivore and rates its pollution tolerance as "intermediate" (NCDWQ 1999).

Largemouth bass. Popular sport fish that is found throughout the U.S. and has been introduced
to Central America, South America, and parts of Europe. Inhabits streams, rivers, ponds, and
impoundments throughout its range, but is most often associated with the weedy shallows of
ponds and impoundments. More tolerant of turbidity than other black basses and less tied to
flowing water (Marcy et al. 2005). North Carolina Department of Environment and Natural
Resources' Division of Water Quality classifies this aggressive predator as a piscivore and rates
its pollution tolerance as "intermediate" (NCDWQ 1999). Although largely piscivorous,
largemouth bass also eat insects, crayfish, frogs, snakes, mice, baby birds and "almost any other
animal of appropriate size that has fallen in or is swimming in the water" (Marcy et al. 2005).

Percidae (perches/darters)

Tesselated darter. One of the most widely-distributed North American darters, found from
Quebec to Georgia (Lee et al. 1980). Common in streams and larger, low-gradient rivers under a
variety of temperature and water-clarity conditions (Jenkins and Burkhead 1994). Also found in
brackish water in estuaries. Typically found in pools and calmer areas; avoids riffles. Found on
substrates ranging from mud to clean gravel to rubble (Jenkins and Burkhead 1994). North
Carolina Department of Environment and Natural Resources' Division of Water Quality
classifies the species as a "specialized insectivore" and rates its pollution tolerance as
"intermediate" (NCDWQ 1999).

Seagreen darter. Restricted to the Santee Drainage of North and South Carolina (Lee et al.
1980). Within the Santee Drainage it is found in all the major river systems --- Saluda, Broad,
Catawba, Congaree, and Wateree (Lee et al. 1980; Hayes and Bettinger undated). More common
in Blue Ridge foothills and upper Piedmont streams over rubble, cobble and bedrock; less
common in lower Piedmont and upper Coastal Plain. North Carolina Department of
Environment and Natural Resources' Division of Water Quality classifies the species as a
"specialized insectivore" and rates it as "intolerant" of pollution (NCDWQ 1999).

Piedmont darter. The Piedmont darter is found primarily in North and South Carolina in the
Cape Fear, Pee Dee, and Santee drainages (Lee et al. 1980). There are a few populations in
south-central Virginia, just north of the North Carolina state line (Jenkins and Burkhead 1994).
The species prefers moderate-gradient creeks, streams, and rivers. It is commonly associated
with rubble and gravel riffles and runs. North Carolina Department of Environment and Natural
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Resources' Division of Water Quality classifies the species as a "specialized insectivore" and
rates it as "intolerant" of pollution (NCDWQ 1999).
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Trip Report

V.C. Summer Nuclear Station, April 5-", 2007
M.L. Whitten and P.R. Moore, Tetra Tech NUS, Inc.

As part of biology-related activities associated with a COL application being prepared by Tetra
Tech NUS, Inc. for South Carolina Electric & Gas (SCE&G), we visited V.C. Summer Nuclear
Station (VCSNS) on April 5 and April 6, 2007. Our objectives were to (1) characterize natural
habitats in property that has been recently purchased by SCE&G and at other COL-related
locations, (2) search for rare plant and animal species, and (3) collect fish from an unnamed
stream on the recently purchased property. This report briefly provides the results of the site visit.

The area visited corresponds roughly to what is shown in yellow on Figure 2.4-2 of the
Environmental Report being prepared for the SCE&G COL application. No rare or unusual
habitats were discovered. Several American Colombo (Frasera caroliniensis) plants were noted
in the narrow bottomland area along the south bank of Mayo Creek, just west of where the
unnamed stream (discussed below) empties into Mayo Creek. American Colombo is not
federally- or state-listed as threatened or endangered, but is somewhat rare in South Carolina.
SCE&G is aware of and routinely monitors two other American Columbo populations at VCSNS.

The unnamed intermittent stream mentioned above originates in a ravine just north of Parr Road
and flows northward where it empties into Mayo Creek slightly east of where the proposed access
road is currently sited. Minnow traps were placed in pools along the length of the stream on
April 5 and removed approximately 24 hours later. The only fish species collected was the creek
chub (Semotilus atromaculatus).

Habitat within a few hundred yards of the stream consisted of hardwood forest comprised largely
of tree species such as yellow poplar, dogwood, sweetgum, American holly, redbud, white oak,
red maple, mockemut hickory, and black cherry. Russian olive, an introduced shrub, was a
common understory species in this area and in much of other areas searched on April 5 and
April 6.

The habitat along Mayo Creek is hardwood forest consisting of the same tree species mentioned
above as well as by various oaks, blackgum, and black willow. Planted and native loblolly pines
dominate the ridge west of the unnamed stream. In addition, loblolly pines (either native or
planted) dominate most of the area searched on April 5 and 6. Mixed pine-hardwood forest
occurs in large ecotonal areas between the pine and hardwood forests.



The proposed blowdown line would enter Parr Reservoir within a narrow (30-40 feet wide)
marshy wetland dominated by Juncus, Sagittaria, and water pennywort. One juvenile bald eagle
was observed perched in a tree along the rail line in this area. The bald eagle (federally-listed as
threatened and state-listed as endangered) was the only threatened or endangered species
observed during the site visit.

The site of the proposed waste water treatment plant, located near an arm of Monticello
Reservoir, was also visited. A narrow forested area between an existing recreational ball field
and the reservoir consists largely of loblolly pine and sweetgum, with scattered Eastern redcedar.
This area appears to have little or no potential for harboring rare plants or animals.

Results of the April 5 and 6 site visit will be incorporated into the Environmental Report being
prepared for the SCE&G COL application. In addition, a survey for Georgia aster, a federal
candidate for listing, is planned for late summer or early fall when this species is in bloom.



Referenced in Chapter 1

U.S. NRC 1999, Environmental Standard Review
Plans for Environmental
Reviews for Nuclear Power Plants, NUREG-1 555,
Washington, D.C., October 1999.
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