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Recycled Paper

October 5, 1995

North Carolina Department of Environment,
Health, and Natural Resources

Division of Solid Waste Management

585 Waughtown Street

Winston-Salem, North Carolina 27107-2241

Attention: Mrs. Jan McHargue

Reference: Beneficial Reuse Permit Application
Fieldcrest Cannon Coal Ash Handling Facility
Kannapolis, North Carolina
S&ME Job No. 1356-95-133

Gentlemen:

On behalf of Fieldcrest Cannon, Inc., S&ME, Inc. presents this Beneficial Reuse Permit
Application for the Fieldcrest Cannon coal ash handling facility in Kannapolis, North
Carolina. Fieldcrest Cannon would like to expand their current ash handling facility and

obtain a Beneficial Reuse Permit to allow for future ash disposal.

Included in this Permit Application is information describing current ash handling
operations, geotechnical data from a recent site investigation, and plans for expansion
and future operation of the facility. This Permit Application has been prepared in
accordance with 15A NCAC 13B .1700 - Requirements for the Beneficial Use of Coal
Combustion By-Products of the North Carolina Solid Waste Management Rules dated
January 4, 1994.

S&ME, Inc. 9751 Southern Pine Boulevard, Charlotte, North Carolina 28273, (704) 523-4726, Fax (704) 525-3953
Mailing address: P.O. Box 7668, Charlotte, North Carolina 28241-7668



We look forward to your response after you have had an opportunity to review the
enclosed information. If you have any questions or require additional information, please
contact us.

Sincerely,
S&ME, INC.
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cc: Mr. Evander H. Rowell, P.E. - Fieldcrest Cannon
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1.0 PROJECT INFORMATION

1.1 Site Location
The Fieldcrest Cannon coal ash handling facility is located approximately two miles from

the Fieldcrest plant in Kannapolis, North Carolina and is part of the overall wastewater

treatment facility. The site location is shown on Figure 1, Site Location Map.

1.2 Background

The facility consists of two settling ponds, two intermediate storage areas and a beneficial

1 have been sluiced from the plant boilers to the

fill area. l
settling ponds since about 1972. Initially, the ash handling facility was permitted under

the wastewater treatment plant’s NPDES permit.

Fieldcrest is in the initial planning stages to combine the ash handling operations of their
plant in Spencer, North Carolina with the Kannapolis ash handling facility. As Fieldcrest
is approaching capacity of the existing facility in addition to combining the ash from the

Spencer plant, expansion of the existing ash fill area will be required. é‘F?iéfrmi‘ﬁfing?bf;tzh‘e 1

ash handling facility expansion will fall under the requirements of the State’s Division of

‘Solid Waste Management. -

1.3 Current Site Operations

Fieldcrest’s Kannapolis plant currently produces about 13,600 tons of boiler slag, bottom
ash, and fly ash each year (dry basis). These materials are handled by a wet ponding
operation. Coal ash from the main plant boilers is sluiced to one of two holding ponds
(Pond No. 1 and Pond No. 2) at the ash handling area as shown on Sheet 1, Site Plan
in Appendix IV. Ash particles are allowed to settle out in the settling ponds. Once full,

the ash is dredged from the active settling pond and transferred to the Upper Storage
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Area for further dewatering. Drainage from the ash in the Upper Storage Area is removed
by an overflow device and allowed to flow into the Lower Storage Area. Suspended fines
are further settled in the Lower Storage Area. Water in the Lower Storage Area is

removed and treated in the wastewater treatment plant.
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2.0 FACILITY PLAN

2.1 Site Development

Fieldcrest Cannon proposes to expand the ash fill area south and northwest of the
existing ash fill area. The Site Plan, Sheet 1, in Appendix IV exhibits the existing and
proposed fill limits. The Final Closure Plan, Sheet 4, in Appendix IV includes the
proposed final contours of the facility which include’ horizontal as well as vertical

expansion of the existing ash fill operations.

Expansion of the fill area will involve clearing the area south of the existing fill and clearing
and grading of Borrow Area | (see Grading Plan, Sheet 2). A soil berm is proposed along
the south edge of the proposed fill area to aid in stability and containment of the ash.

The berm will be constructed with soil from the on-site borrow areas.

Proposed subgrade elevations of the southern portion of the expansion area will be
constructed of suitable ash materials mixed with on-site borrow soils to provide positive
drainage to the Lower Storage Area. Selected ash used for the subgrade preparation will

reduce the amount of borrow soil needed.

The existing soil berm along the south edge of the ash fill will be left in place. This berm

will add stability to the ash fill during future site operations.

To aid in drying of the ash, a network of underdrains with wick drains is included in the
design. The wick drains and underdrains will be installed in the existing fill areas prior to
expansion. Future operations will require a network of underdrains for each ten foot lift
of ash. The underdrains will drain the ash and discharge water into the Lower Storage

Area for treatment in the wastewater treatment plant.
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2.2 Ash Disposal Rates

Based on Fieldcrest Cannon’s records, the Kénnapolis plant generates 13,600 tons of ash
per year on a dry basis. Fieldcrest's Spencer, North Carolina plant generates
approximately 6000 to 8000 tons per year (dry basis). The ash from the Kannapolis plant
is sluiced to the settling ponds for dewatering. The ponds are dredged and ash is placed
into the Upper Storage Area for further drying. Once the ash is dried into a workable
condition, it is dozed into the Beneficial Fill Area. On the order of 14,000 to 16,000 cubic
yards of ash is placed yearly in the Beneficial Fill Area. Dry ash from the Spehcer plant
will be trucked to the Kannapolis ash handling facility on a quarterly basis and placedy

directly in the ash fill area.
2.3 Ash Characteristics

Ash encountered during the geotechnical investigation of the existing ash fill area (see
Section 3.0) generally classifies as a soft, black, silty fine sand and silt. Dry unit weights
from undisturbed ash samples taken from the existing beneficial fill area vary from 29.6
to 51.5 pounds per cubic foot. The high variability in the dry unit weights are attributed
to differences in material grain size, moisture content during placement, and placement
techniques. Based on sampling performed during the geotechnical investigation, a unit
weight of 51.5 pounds per cubic foot is representative of most of the in-place ash fill. A
summary of laboratory tests performed on the ash is included in Table 2 in Section 3.0.
Grain size distribution and moisture-density relationship test sheets are included in

Appendix Il for reference.

Laboratory hydraulic conductivity testing performed on undisturbed ash samples taken
from the existing beneficial fill area indicate permeabilities of approximately 1 X 10° to 2
X 10® em/sec. Hydraulic conductivity test results are presented in Table 2 in Section 3.0.

Hydraulic conductivity test procedures are presented in Appendix Il for reference.
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TCLP data of ash samples from the Kannapolis and Spencer plant boilers are presented

in Table 1. TCLP lab data sheets are included in Appendix Il for reference.

2.4 Beneficial Fill Capacity

The volume of the expanded ash fill area was calculated by comparing the Final Closure
Plan to existing topographic conditions. On the order of 360,000 cubic yards of volume

is available by the beneficial fill expansion.

Based on laboratory test data and Fieldcrest Cannon’s ash fill estimates, on the order of

20 years of capacity will be available.
2.5 Borrow Soil Quantities

As discussed above, expansion of the beneficial fill area will include construction of a
perimeter berm along the southern side of the ash fill area. Soil from Borrow Area | and
Borrow Area |l will be used to construct the berm. Soil remaining in Borrow Area Il will
be available for maintenance during operations and closure of the ash fill. Soil from

Future Borrow Area Il will be used to complete construction of the final cover.

Calculations indicate that approximately 52,000 cubic yards of soil will be needed to
construct an 18-inch thick final cover for closure of the beneficial fill. An additional 40,000
cubic yards of soil will be required to construct the southern perimeter berm. Borrow
Areas |, Il, and Future Borrow Area Il should supply approximately 100,000 cubic yards
of borrow soil. Therefore, the proposed borrow areas should supply enough borrow

throughout closure of the facility.



SUMMARY OF TCLP LABORATORY TESTS OF ASH

FIELDCREST CANNON KANNAPOLIS AND SPENCER PLANTS
S&ME JOB NO. 1356—-95-133

TABLE 1

PLANT | (KANNAPOLIS, NORTH CAROLINA)

(Sample Date 11/18/92)

N.C. 15A NCAC 2L TCLPTEST |
PARAMETER GROUNDWATER STANDRD RESULTS
(mg/l) (mg/l)

Arsenic 0.50 0.019 -
Barium 10.00 2.86
Cadmium 0.10 <0.005
Chromium 0.50 <0.05

Lead 0.50 <0.05
Mercury 0.02 <0.0002
Selenium 0.10 <0.005

Silver 0.50 <0.01
Note:

Tests for pesticides/herbicides, and semivolatile and volatile
organic compounds indicate all parameters below detection limits.

NCF PLANT (SPENCER, NORTH CAROLINA)

(Sample Date 4—7—-92)

N.C. 15ANCAC 2L TCLP TEST
PARAMETER GROUNDWATER STANDRD RESULTS

L (mg/l) (mg/1)
Arsenic 0.50 0.06
Barium 10.00 1.0
Cadmium 0.10 0.02 ’
Chromium 0.50 ND
Lead 0.50 0.20
Mercury 0.02 ND
Selenium 010 0.084
Silver 0.50 ND
Note:

Tests for pesticides/herbicides, and semivolatile and volatile
organic compounds indicate all parameters below detection limits.

ND = Not Detected




Beneficial Reuse Permit Application S&ME Project No. 1356-95-133
Fieldcrest Cannon, Kannapolis NC October 5, 1995

3.0 GEOTECHNICAL INVESTIGATION

S&ME recently completed an exploration of the Kannapolis ash handling facility to provide
detailed site information for developing a plan for expansion of the ash handling area.
The information obtained included properties of on-site soils and ash materials, locations
of existing ash fill areas, potential future ash fill areas, and on-site soil borrow areas.
Groundwater condifions across the site were determined from borings advanced during

the investigation.
3.1 Site Reconnaissance

During drilling of the soil test borings a staff professional from our office made several site
visits to monitor site activities. A staff professional made site visits during dry and wet
weather conditions to observe surface water flow patterns, identify seeping water from

embankments and filled areas, and check for unstable slopes or eroded areas.
3.2 Soil Test Borings

To evaluate the characteristics of the materials in the Beneficial Fill Area and on-site soils,
24 soil test borings (B-1 through B-24) were drilled at the locations shown on the Site
Plan, Sheet 1 in Appendix IV. The borings were located to identify previous ash disposal
areas, potential future disposal areas, and potential sources of borrow soil. The borings
were drilled with an all-terrain vehicle mounted drill rig using hollow stem, continuous flight

augers.

The borings were drilled to various depths depending on location. In ash disposal areas,
the borings were advanced until reaching residual soils (undisturbed soils beneath the ash
fill) to determine the depth of ash fill. Two borings, advanced around the perimeter of
Pond No.1 (B-15, B-16), were drilled through the Pond No.1 containment dike (soil fill)

and terminated upon reaching residual soils. Boring B-17 was advanced through ash fill

6
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before reaching residual soils. The remaining borings were drilled to intersect the
groundwater surface or until reaching partially weathered rock. A slotted, two-inch
diameter PVC standpipe was installed in each boring to allow measurement of

groundwater levels in the borings following drilling.

During drilling, standard penetration tests were performed at designated intervals in each
soil test boring in accordance with ASTM 1586-84. The standard penetration resistance
provides an index for estimating soil strength and relative density. In conjunction with
standard penetration testing, split-spoon samples were recovered for classification and

laboratory testing.

Split spoon soil samples were examined by a geotechnical staff professional to classify
the samples based on distribution of grain sizes, plasticity, organic content, moisture
condition, color, and apparent geologic origin. The results of the soil classifications as
well as relative density and consistency data, lithologic characteristics, and stabilized
depth to groundwater are shown on the boring logs in Appendix |. The strata contact
lines represent approximate boundaries between soil types; the actual transition between
soil types may be gradual in both the horizontal and vertical directions.

Undisturbed shelby tube samples were obtained with a piston type sampler in Borings
B-1, B-3, B-4, and B-24 at designated intervals. The undisturbed ash samples were
returned to our laboratory for permeability and consolidation testing.

Field exploration procedures are presented in Appendix | for reference.

3.3 Groundwater Level Measurements

Following drilling and installation of temporary standpipes, water levels were measured

in each boring within 24 hours of drilling and again on February 13, 1995. The
groundwater level data collected on this date is presented on the attached Groundwater



Beneficial Reuse Permit Application S&ME Project No. 1356-95-133
Fieldcrest Cannon, Kannapolis NC )7 sl [/,.\?}3‘{) October 5, 1995

Surface Map, Figure 2. Future ash placement will be at least two feet above the
groundwater levels shown on Figure 2.

3.4 Field Hydraulic Conductivity Testing

In-situ permeability tests were performed in Borings B-1, B-8, and B-24 to estimate
hydraulic conductivity of the subsurface materials at these locations. In-situ tests were
performed using a falling head technique. The data were analyzed by the Bouwer and
Rice method described in Appendix |. Results are presented below.

SUMMARY OF FIELD HYDRAULIC CONDUCTIVITY TESTS

Boring Hydraulic Conductivity
B-1 2x10* cm/sec
B-8 6x10° cm/sec

- B-24 1x10°®° cm/sec

3.5 Laboratory Testing

S&ME performed laboratory testing on representative samples of the on-site soils
obtained during the field exploration. Classification tests included natural moisture
content, unit weight, grain size distribution with hydrometers, Atterberg Limits and specific
gravity tests. In addition, a standard Proctor compaction test was performed on a

representative sample from Boring B-23.

Laboratory tests performed on two undisturbed ash samples obtained from the beneficial
fill area included vertical permeability, moisture content, unit weight, and grain size
distribution with hydrometers. The unit weight and moisture content tests provided an

indication of in-place density of the ash fill.
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A consolidation test was performed on an additional undisturbed sample of the ash. The

test was performed to determine consolidation characteristics of the existing ash fill.

Results of the laboratory tests performed by S&ME are presented on Table 2, Summary
of Laboratory Test Data. Consolidation test results along with the laboratory testing

procedures and laboratory test data sheets are included in Appendix Il for reference.

S&ME collected two split spoon soil samples just below the ash from Borings B-9 and B-
24. The samples were submitted to |EA, Inc. in Cary, North Carolina for TCLP metals
analysis. Results of the TCLP tests are summarized in Table 3. Detailed lab results are
included in Appendix Il. As indicated by the test data it appears that soils at these two

locations have not been impacted by constituents in the overlying ash fill.
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4.0 ENGINEERING PLAN

4.1 Buffer Requirements -
¥

In accordance with the Solid Waste Management Rules, Section 6704} f;%f 15A NCAC 13B,
the Beneficial Reuse area is designed so that no ash will be placé“'af(1) within 50 feet of
wetlands, (2) within 50 feet of a perennial stream or other surface water body, (3) within
two feet of the seasonal high groundwater table, (4) within 100 feet of any source of
drinking water, (5) within the 100-year floodplain, (8) within 25 feet of any property
boundary, or (7) within 25 feet of a bedrock outcrop. The proposed beneficial fill limits
are shown on the Site Plan, Sheet 1, in Appendix IV. Buffers are shown on the Grading

Plan, Sheet 2.

4.2 Ash Placement

As discussed in subsequent sections of this document, the ash will be placed in thin lifts
with a dozer and allowed to dry for a few days prior to compaction. The lift of ash will
then be compacted prior to placement of the next lift. This process will add stability to

the ash as well as provide a suitable foundation for the overlying lifts.

4.3 Slope Stability

Global slope stability analyses were performed for two cross-sections through the ash fill
area. The cross-sections are shown on Figures 3 and 4. Soil and groundwater data
gathered during our site investigation was used to construct the cross-sections.
Conditions representative of the final ash fill elevations with a final soil cover over the ash
fill area were modeled. These conditions include loading conditions for final end use
modeled by two 30,000 pound point loads near the top of the fill slope (loaded flatbed
truck, single rear axle) and a uniformly distributed load of 1000 pounds per square foot

over the remaining area at the top of the fill (equipment storage area). Soil and ash

10
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strength parameters were conservatively estimated based on laboratory tests and past

experience with similar materials.

The STABL/G computer program developed by Purdue University and modified by
Geosoft, Inc., was used for the stability analysis. The computer generated analysis was
performed by generating circular failure surfaces with safety factors for the ten most
critical surfaces calculated by the simplified Bishop method. The minimum safety factor
failure surface with total stress strength parameters analyzed are shown on Figures 3 and
4. The minimum slope stability safety factors for sections 1-1 and 2-2 were found to be
2.06 and 1.52, respectively. Computer output for each cross section modeled is included

in Appendix 111.

The total stress anélysis is representative of rapid loading conditions where pore pressure
dissipation in materials below the water table has not occurred. The total stress condition
is considered conservative since ash is placed in the area approximately once every 8 to
12 months in thin lifts with a total ash height reaching less than five feet thick. This
operation should allow excess pore pressures to dissipate prior to placing the next ash
lift. In addition, a vertical drain system planned for the existing ash fill area will alleviate

pore pressure increases during ash placement.

Based on the slope stability analyses and proposed ash placement, it is our opinion that
adequate safety factors will exist for the planned ash fill expansion. We expect that
greater safety factors than those listed above will actually be provided due to the
installation of a vertical drain system in the existing ash fill and additional horizontal

drainage systems for each 10-foot thick ash layer.
4.4 Settlement

Based on past ash fill operations and results of standard penetration resistance testing

performed in the borings in the ash fill area, future consolidation of the existing ash fill due

11
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to stress increarses caused by the vertical expansion is likely. However, based on the
results of the laboratory consolidation test on the undisturbed sample obtained from

boring B-3, the magnitude of the settlements should not be large.

The ash sample from Boring B-3 was visually classified as a fine, sandy silt. This sample
is believed to be representative of most of the existing ash fill; however, softer and finer
grained ash materials as well as secondary wastewater treatment plant sludge exist
sporadically throughout the fill and at the bottom few feet of the existing ash fill. These

materials may be more compressible than the fine, sandy silt materials.

It is expected that total settlement due to consolidation of the existing ash fill may be on
the order of one to two feet. Settlements due to localized, very compressible materials
within the ash fill may be higher resulting in differential settlements. Settlement of the
existing ash layer will probably occur during the placement of consecutive ash lifts. The
time between placement of each lift should allow short term consolidation to occur prior
to the placement of the next lift. In addition, the proposed vertical drainage system will /
allow for relief of excess pore pressure and likely increase the rate of consolidation.
Following placement of the final soil cover over the ash fill area, consolidation should be

nearly completed.
4.5 Underdrain System

Due to the high moisture content and soft nature of the existing ash fill materials, the
potential for unstable conditions during future operation of the ash fill exists unless
existing pore water pressures are relieved through the installation of a drainage system.
Drainage and consolidation of these wet, soft materials will increase long-term stability of

the ash fill.

Drainage for the existing ash fill will be accomplished by a system of prefabricated, filter

fabric wrapped wick drains and strip drains. The wick drains will be installed in a

12
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triangular pattern with approximately 10-foot horizontal spacing between each drain to a
depth approximately equal to the depth of the ash fill. Each row of vertical drains will be
connected to a horizontal strip drain. Each strip drain will be connected to a common toe
drain constructed of a geotextile wrapped gravel trench with perforated pipe. The toe
drain will exit the ash fill in the Lower Storage Area. Water collected by the system will
be discharged to the Lower Storage Area and subsequently treated in the wastewater

treatment plant.

Drainage for future ash lifts will be accomplished by installing horizontal strip drains within
each 10 foot thick lift of ash. Horizontal drains will be installed on 20-foot centers across
the ash fill area. Horizontal drain installation is discussed further in the Operations Plan,

Section 5.0.

4.6 Erosion and Sedimentation' Control

Erosion and sedimentation control structures have been designed to accommodate
erosion and sedimentation control for construction and operation of the expansion area.

These measures include sediment traps, diversion berms, ditches, and grassing. The

“North Carolina Erosion and Sediment Control Planning and Design Manual’, 1988. The

Erosion and Sedimentation Control Plan with Drawings is presented in Appendix V.

4.7 Groundwater Protection

The grading plan for the expanded ash fill area is designed so that bottom grades of the
ash fill will be at least two feet above the groundwater levels shown on the Groundwater
Surface Map, Figure 2 (see Section 3.3). Based on our experience in this region of North

Carolina, seasonal high groundwater levels typically occur in late winter to early spring.

13
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Therefore, the groundwater levels measured on February 13, 1995 at the site likely

represent seasonal high levels.
An underdrain system design is included in the expansion area to provide drainage of the

existing ash fill area. This underdrain system will aid in drainage of water within the ash

fill as well as surface water that infiltrates through future ash fill areas.

14
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5.0 OPERATIONS PLAN

5.1 Site Development

Prior to ash filling, the existing ash fill surface should be graded to provide positive
drainage toward the Lower Storage Area as shown on the Underdrain System Plan, Sheet
3, in Appendix V. Following regrading activities, the underdrain system which consists

of wick drains, strip drains and a toe drain will be installed within the existing fill areas.

Based on anticipated ash generation rates, ash should be placed in the ash fill area in
approximately 2.5 acre phases. Each phase will contain two total lifts of approximately
5 feet thick. Each phase should provide approximately 24 to 36 months of disposal
volume. The Phasing Diagrams, Figures 5 through 9 indicate the phase development of

the ash fill area for each 10-foot thick lift of ash.

Following completion of the expansion earth work and installation of the underdrain
system, ash filling should begin in the southern portion of the expansion area (Phase |
and Il). After placement of the initial 5-foot thick lift in Phase |, a second toe drain should
be installed along the center of the phase for subsurface drainage within the ash. The
drain should be installed at the location indicated on the Underdrain System Plan, Sheet
3. This toe drain should daylight into the lower storage area for discharge to the

wastewater treatment plant.

The ash in each phase should be filled in thin fifts from an up gradient to downgradient

manner to maintain positive drainage to the Lower Storage Area. Each phase will consist

‘of two 5-foot thick lifts of ash (approximately 24 to 36 months of operation). Following

completion of adjacent phases (each 10-foot thick lift of ash), strip drains should be
placed at 20 feet on-center spacing in a north-south direction with the ends daylighting
at their intersection with the 5H:1V final side slope. The strip drains should be placed

prior to placement of ash in the next overlying series of phases.

15
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Borrow area |l should be utilized as needed for maintenance and initial closure of the site.
An erosion control permit for Borrow area Il should be obtained prior to beginning
closure operations. Borrow Areas Il and Ill should be used to construct the final soil cap.

5.2 Ash Placement

Ash will be excavated from the Upper Storage Area (and hauled from the Spencer Plant)

and end-dumped by dump trucks into the active phase of the ash fill area. The ash will

be dozed into place in lifts « roximatelyyone foot thick within a specific phase. After

a few days of drying, the ash ~|§F§W&m be moderately compacted into place to within 92
percent of the standard Proctor maximum dry density. It is anticipated that compaction
of the ash can be achieved with conventional tracked equipment. However, compaction
equipment such as shallow sheepsfoot or smooth drum rollers (non-vibratory) may be
required. Density testing should be performed during operations for at least every five
foot lift within a phase. Once a phase has reached a total height of five feet, ash filling
shall proceed to the subsequent phase. The active face of each phase shall be no

steeper than 3 horizontal to 1 vertical (5 horizontal to 1 vertical for final elevations).

As discussed previously, once the ash reaches a thickness of 10 feet (at elevations 730,
740, 750, and 760), a network of strip drains shall be installed at 20 foot spacing oriented
in a north-south direction. In Phase Il of operation the strip drains should daylight into
the Lower Storage Area. In Phase lll the strip drains should be placed in an east-west
direction overlapping the first strip drain encountered in Phase IV (Phase IV and V strip
drains will have already been installed). In later phases, the strip drains should be

installed so that the ends daylight out along the southern ash slope.

During initial ash placement on a subsurface drainage layer (strip drains), care should be
taken to avoid damaging the strip drains. Equipment should never be operated directly
on the strip drains. Strip drains should be covered with a minimum one-foot thick ash lift

by pushing the ash out ahead of a low ground pressure, tracked dozer. Equipment

16
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should avoid sharp turns until a minimum of two feet of ash is placed and compacted

over the strip drains.

This filling process will continue until final grades are achieved as discussed in the

Closure Plan, Section 6.0.
5.3 Reporting Requirements

In accordance with the Solid Waste Management Rules (Sections .1703(a)(4), .1705(c),
and .1710 of 15A NCAC 13B), operational documentation shall be performed for the
Beneficial Reuse area. Documentation requirements will include annual TCLP test data
on the ash from each source (Kannapolis and Spencer Plant), density testing of the ash

fill, and ash volyumes produced, disposed, and filled.

The ash volumes shall include: (1) volume of coal combustion ash produced, (2) volume
of ash disposed, (3) volume of ash used in structural fill, and (4) volume of ash used for
other uses as described in Section .1708 of the Solid Waste Management Rules (15A
NCAC 13B). These volumes shall be reported to the Division of Solid Waste Management
on an annual basis by October 1 of each year for the previous operating period from July

1 through June 31.
5.4 Erosion and Sedimentation Control

Site development and operation shall comply with the Erosion and Sedimentation Control

Plan in Appendix V as required by the North Carolina Sedimentation Pollution Control Act:

off

The erosion and sedimentation control devices for expansion and operation of the facility
include rock dams, sediment traps, ditches and grassing. The locations of erosion and

sedimentation control devices and construction details are shown on Sheets 5 and 6 in
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the Erosion and Sedimentation Control Plan presented in Appendix V. Sediment shall be
removed from the rock dam basins and sediment traps when sediment accumulates to
one half of the design depth. The rock dams, sediment traps, ditches and outlets shall
be inspected for damage after each runoff event. Necessary repairs shall be made

immediately.

Embankment slopes shall be periodically inspected for erosion. The embankment slopes
shall be mowed at least once a year and should be refertilized in the second year unless
vegetation growth is fully adequate. Reseed, fertilize and mulch damaged areas
immediately. Seeding, fertilizing, and mulching shall be in accordance with the seeding

specifications presented in the Erosion and Sedimentation Control Plan.

Ash fill areas exposed for more than six months shall be seeded in accordance with the

seeding specifications in the Erosion and Sedimentation Control Plan.
5.5 Stormwater Management

Stormwater run-on will be diverted around the ash fill area by perimeter ditches. The ash
fill areas will be graded to provide positive drainage to allow surface water run-off to drain

to the Lower Storage Area for discharge to the wastewater treatment plant.

A stormwater discharge permit will be required for construction activities prior to ash
placement. A stormwater discharge permit during operations will not likely be required
since the stormwater runoff from the ash fill area will be collected for treatment in the

wastewater treatment plant.
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Fieldcrest Cannon, Kannapolis NC October 5, 1995

5.6 Dust Control

Dust is not considered to be a problem due td the high moisture contents of the ash from
the Kannapolis wet handling operation. Ash will be transported from the Spencer Plant
in covered dump trucks and may cause dust problems. If dust problems occur during
ash transportation, placement and/or compaction, dust will be controlled as necessary

by the application of water by truck or other approved method:
Periodic watering of gravel access roads may be necessary if dust becomes a problem

on other areas of the site. Also, final cover will be placed and vegetated as soon as

practical to reduce the blowing of dust on the beneficial fill areas.
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6.0 CLOSURE PLAN

6.1 Final Cover

Placement of the final cover will commence once the final proposed elevations are
achieved. Final cover proposed grades are shown on the Final Closure Plan, Sheet 4,
in Appendix 1IV. Phasing of the beneficial fill is designed so that final cover can be

established in a phased approach.

The proposed final cover will consist of a 12-inch thick compacted soil layer and a 6-inch
t‘,h|.ok:«vé@é{tatit\’/’éﬁédil"fl‘aye‘r; The perimeter side slopes for the beneficial fill area will be 5
horizontal to 1 vertical. The top of the beneficial fill will be sloped at five percent to
provide positive drainage. The cover soils will be excavated from Borrow Areas Il and lil.
A mixture of fertilizer, grass seed, and mulch will be applied to the final surface to rapidly
establish a dense cover of grass. $ome portions along the top of the beneficial fill will be

surfaced with gravel for plant machinery storage as discussed below.

6.2 Erosion and Sedimentation Control

Erosion of the final cover will be controlled by establishing a suitable grass cover. Run-on
diversion ditches constructed for operations will remain in-place after closure to reduce
potential erosion along the perimeter of the ash fill.

Prior to closure operations, the Erosion and Sedimentation Control Plan will be modified

for final closure. The plan will include Borrow Area lll and provisions to control erosion

that takes place on the final cover before a suitable stand of grass can be established.
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6.3 Stormwater Management

The final cover will be sloped so that stormwater run-off from the beneficial fill area will be

collected in ditches and routed to downgradient areas. As mentioned above, run-on

~ control ditches will remain in-place following closure. In conjunction with the modification

of the Erosion and Sedimentation Control Plan for closure activities, a stormwater

discharge permit will be required for construction activities for final closure.
6.4 Final Use Plan

The top of the ash fill area is to be used by Fieldcrest Cannon as an equipment storage
area. This area will be used to store scrap equipment as well as large parts for the plant.
machinery. The final contours will be graded along the top of the fill area to a minimum-
of five percent so that equipment staging as well as stormwater runoff can be:

accommodated.

6.5 Post-Closure Maintenance

The final cover will be inspected quarterly for signs of excessive settlement, erosion,
vector damage, or bare spots. Additional inspections will be warranted after large storm
events. Depressions in the cover that pond water will be filled and/or regraded. Areas
subject to regrading will be revegetated according to the seeding specifications in the
Erosion and Sedimentation Control Plan. Erosion and vector damage will be repaired,

and the source of the damage will be corrected if possible.

The final cover grass should be mowed at least once per year. Bare spots should be

revegetated as soon as possible.
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6.6 Recording Requirements

In accordance with the Solid Waste Management Rules (Section .1707 of 15A NCAC 13B)
following closure activities, Fieldcrest Cannon (owner) shall file a statement (in accordance
with G.S. 47-38 through 47-43) of the volume and location of the beneficial fill with the
Reaqister of Deeds with Rowan County. Recordation shall be done within 90 days of final

closure of the beneficial fill.
If the property is sold, leased, conveyed, or transferred, the deed or instrument of transfer

shall contain a description or statement that coal combustion by-products have been used

as fill material on the property.
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FIELD EXPLORATION PROCEDURES

~ Soil Test Boring: 24 soil test borings were drilled at the locations shown on the Boring
Location Plan. Soil sampling and penetration testing were performed in accordance with
ASTM D 1586-84.

The borings were advanced with hollow-stem augers, and soil samples were obtained at
each location at standard intervals with a standard 1.4-inch I.D., 2-inch O.D., split-tube
sampler. The sampler was first seated six (6) inches to penetrate any loose cuttings, then
driven an additional foot with blows of a 140-pound hammer falling 30 inches. The
number of hammer blows is designated the "Standard Penetration Resistance”, when
properly evaluated, is an index to soil strength, relative density, and ability to support
foundations.

Representative portions of each soil sample were placed in glass jars and taken to our
laboratory. The samples were examined by an engineer to verify the driller’s and/or
engineer’s field classifications. Test Boring Records are attached showing the soil
descriptions and Standard Penetration Resistances.

Undisturbed Sampling: Split-spoon samples obtained during penetration testing are
suitable for visual examination and classification tests, but are not sufficiently intact for
quantitative laboratory testing. Relatively undisturbed samples were obtained by forcing
a section of three-inch (3") O.D., 16 gauge steel tubing into the soil at the desired
sampling levels. This sample procedure is described by ASTM Designation D-1587. The
tube, together with the encased soil, was carefully removed from the ground and made
airtight. The locations and depths of undisturbed samples are shown on the appropriate
Test Boring Records.

Field Permeability Testing: Falling head permeability (slug) tests were performed in
three of the borings. The tests consisted of initially obtaining the established groundwater
level measurement. A slug of water was introduced into the well causing a rise in the
water level. The fall of water level was measured and recorded at selected intervals. The
in-situ permeability was then calculated based on procedures outlined in the Bouwer and
Rice Method: “A slug test for determining hydraulic conductivity of unconfined aquifers
with completely or partially penetrating wells", 1976 and the "Bouwer and Rice Slug Test -
An Update", 1989.
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LEGEND TO SOIL CLASSIFICATION AND SYMBOLS

FA%N

i

{Shown in Graphic Log) CQNSISW
STD. PENETRATION
FLY ASH FILL RESISTANCE
1 CONSISTENCY GLOWS/FQQT.
. Topsoii Very Soft O0to2
Soft Jto 4
o Firm 5t08
) O Gravel Stitt 91015
- Very Stiff 18 to 30
S Hard 31to S0
| sand Very Hard Over §0
st RELATIVE DENSITY OF COHESIONLESS SOILS.
/ cia STO. PENETRATION
/ Y RESISTANCE
RELATIVE DENSITY BLCKS/EO0T.
Organic
Very Loose 0to 4
= Loose 5 to 10
Sandy Medium Oense 1'to 30
Oense 31 to 50
) Very Oense Over S0
Silty
2 Clayey SAMPLER TYPES
(Shown in Samples Column)
Silty Sand
Y B Sheby Tuve
-/,v g Clayey Sand ®  soiit Spoon
i I Rock Core
Sandy Silt
D No Recovery
, Clayey Siit
Z IERMS
>
/// Silty Clay Standard - The Number of Blows of 140 ib. Hammer
Sen'et‘ratlon T%Ming 3OSin. Required to Dgive 1.4 in,
esistance .0. Split Spoon Sampler | Foot.
7 Partially Weathered As Specified in ASTM 0~1586
/ Rock REC - Total Length of Rock Recovered in the Core Barrel
7 Oivided by the Total Length of the Core Run Times
Cored Rock 100%.

RGD - Total Length of Sound Rock Segments Recovered
that are Longer Than or Equal to 4" (mechanical
breaks exiuded) Divided by the Total Length of

W the Core Run Times 100X%.
(Shown in Water Level Column)

water Level At Termination Of Boring

wWater Levet On 2/13/86

Loss Of Orilling Water

Hole Cave
Environmental Services
gngineering % Testing




PROJECT: Fisidorast Cannon — Ash Disposal

Kannapolls, North Carofna TEST BORING RECORD B~
PROJECT NO.: 1356~35-133 ELEVATION: 739.0 (Approximate) NOTES:
Water level
LOGGED BY: PGG BORING DEPTH: 25.0 FEET evel on 2/13/95 measured from top of
standpipe. Groundsurtace elevation
DATE DRILLED: 2-7-85 WATER LEVEL: 23.13 feet, 2/13/95 estimated to nearest 0.5 foot.
DRILLING METHOQ: 4~1/4" HSA DRILL RIG: Mobile B8-57
T _ % - > EE ol & | = Standard Penetration Test Oata
foeed i al [ N
% R E o Sail Description g 3; é 5 é (Blows/ {t) %
= « 10 30 50 708(
Flll: FLY ASH, sampled as Very Soft,
Black to Dark Grey Siit 2
JERE Stitf, Greenish Grey and Tan, Slightly
Nk Micaceous, Slightty Sandy, SILT
1 \r 14
R R K §34.0
Stitf FLY ASH, mixed with Greenish Grey 1
and Tan, Slightly Micaceous, Sandy Siit 12
Molst, Very Soft to Soft FLY ASH
3
10 V29.0
2
15 724.0
4 WH
20 719.0
Y
| Residuum: Stitf, Tan, Orange, Black and
Grey, Micaceous, Fine Sandy SILT
111 e 13
25 4L 714.0

Baring terminated at 25.0 feet.
Temporary, slotted standpipe installed
for water level monitoring.

30— 708.0

35 04.0

Page : fof !
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PROJECT: Fisidorast Cannon — Ash Dispossl

Kannapolls, North Carolina TEST BORING RECORD B“2
PROJECT NO. : 1356-95-133 ELEVATION: 736.0 (Approximate) NOTES:
LOGGED BY: PGG BORING DEPTH: 250 FEET Water level oﬂn 2/13/86 measured from top of
standpipe. Groundsurface elevation
DATE DRILLED: 2-7-95 WATER LEVEL: 14.70 feet, 2/13/95 estimated to nearest 0.5 foot.
DRILLING METHOD: 4-1/4" HSA ORILL RIG: Mobile B-57
- E © z Eé ] i Standard Penetration Test Dat
= la al & ats [/
% =1 S Sall Description g 3§ LZJ E “LIJJ-' (Blows/{t) a
a 0 10 30 50 7084
Fill: FLY ASH, sampied as Very Soft to
Soft, Black to Dark Grey, Siit 3
§
5 731.0
Wet, FLY ASH
b
11:[1  Residuum: Loose to Very Dense, Grey and t 9
041 Brown to Orange, Micaceous, Fine to 728.0
11 Coarse Sandy SILT with Rock Fragments
Y
17

7210

410 k 2t
20 1.} 718.0

P i L E 71.0
Boring terminated at 25.0 feet.
Temporary, slotted standpipe installed
for water level monitoring.

30— f08.0

35 7010

Page : 1 of 1
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PROJECT:

Flakicrast Cannon — Ash Dispossl
Kannapolls, North Caroling

TEST BORING RECORD

B-3

PROJECT NO.: 1356~-85-133 ELEVATION: 737.0 (Approximate) NOTES:
Water level on 2/1
LOGGED BY: PGG BORING DEPTH: 23.4 FEET _ 2/13/85 measured from top of
standpipe. Groundsurface elevation
DATE DRILLED: 2-6-985 WATER LEVEL: /7.80 feet, 2/13/95 estimated to nearest 0.5 foot.
DRILLING METHOD:  4~//4" HSA DRILL RIG: Mobile 8~57
= = E":i e sEffgl s | » Standard Penetration Test Data
e al Q. W
% = E S Sall Description S 95 Q E g (Blows/1{t) %
G 0 10 30 50 708¢
Fll: FLY ASH, sampled as Soft, Black to
Dark Grey Silt to Slity Fine Sand 3
4
5 732.0
3
Wet, FLY ASH 2
10 y21.0
4 WH
15 V22.0
4
T1'[l  Rresiduum: Medium Oense, Grey, Tan,
White, Black, Silghtly Sandy SILT with
T Rock Fragments \\ 15
-y ] P
20 ‘+F 711.0 \\
T At
4147 N
/ - & §0/5"
B Partially Wweathered Rock, sampled as Tan
to Orange, Grey, White, and Black Sandy
25— Slit with Rock Fragments 71240
l Boring terminated at 23.4 feet.
b Temporary slotted standpipe installed
1 for water level monitoring.
30— 707.0
35 02.0
Page : 1ol
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PROJECT: Flelderest Cannon — Ash Disposal

Kannapolls, North Caroling TEST BORING RECORD B""4
PROJECT NO. : 1356-95-133 ELEVATION:  737.0 (Approximate) NOTES:
Water level !
LOGGED BY: PGG BORING DEPTH: 20.0 FEET on 2/13/85 measured from top of
standpipe. Groundsurface elevation
DATE DRILLED: 2-785 WATER LEVEL: 9.90 feet, 2/13/95 estimated to nearest 0.5 toot.
ORILLING METHOL:  4~//4" HSA DRILL RIG: Mobile B8-57
= o= % » = EE gl 8] = Standard Penetration Test Data
= Qal Q. U.
% = g < Sail Jescription 3 &; Q z § (Blows/1t) =
@} v 10 30 50 7084
Fiil: FLY ASH. sampled as Very Soft to
Soft, Black to Dark Grey Slightly Sandy ]
siit
4
5 732.0
2
! I
2
10 7271.0
: 4 WH
15 722.0
| Residuum: Medlum Dense, Grey and Tan,
Micaceous, Medium to Coarse Sandy SILT
] with Rock Fragments
T4+ L] "
20— 717.0
) Boring terminated at 20.0 feet.
Temporary slotted standpipe installed
7 for water level monitoring.
25— 712.0
30— F07.0
35 02.0

Page :1of 1
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PROJECT:

Fisiderast Cannon - Ash Disposal

Kannapolls, North Caroling

TEST BORING RECORD

B-5

PROJECT NO.: 1356-95-133 ELEVATION: 732.0 [(Approxumste) NOTES:
Water level on 2/1
LOGGED BY: PGG BORING DEPTH: 20.0 FEET ‘ /13/95 measured trom top of
standpipe. Groundsurtace elevation
OATE DRILLED: /-27-95 WATER LEVEL: 15.50 feet, 2/13/95 estimated to nearest 0.5 foot.
DRILLING METHO: d=1/4" HSA ORILL RIG: CME-45
T ) HE d | W
E~ITo z BWw o | > Standard Penetration Test Data
- Qg Q.
% = 2 S Sail Bescription z 3§§ > E (Blows/ 1t) g
« 4 10 30 50 708(
Fill: FLY ASH, sampled as Firm, Black to
Dark Grey Siit 6
Very Soft, Grey and Tan, Slightly Clayey,
\ Sandy SILT [ 2
5 v27.0
FLY ASH, sampled as Very Soft to Firm,
Black to Dark Grey, Fine Sangy Silt 2
2
10 V22.0
) 4
9
5 711.0
h Residuum: Medium Dense, Dark Grey to
. white, Very Micaceous, Sandy SILT with 13
20 rock fragments . 112.0
~ Boring terminated at 20.0 feet.
| Temporary slotted standpipe installed
for water fevel monitoring.
25— 707.0
A1
30— 702.0
35 97.0

Page : 1 of !
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PROJECT:

Fislderest Cannon - Ash Disposal

Kannapotis, North Carolina

TEST BORING RECORD

B-6

PROJECT NO.: 13568~95-133 ELEVATION: 708.0 (Approximate) NOTES:
water level on 2/1
LOGGED BY: P66 BORING DEPTH: 22.9 FEET evel on 2/13/95 measured from top of
standpipe. Groundsurface elevation
DATE DRILLED: /-27-895 WATER LEVEL: 79.95 feet, 2/13/95 estimated to nearest 0.5 toot.
ORILLING METHOD:  4-//4"-HSA ORILL RIG: CME-45
E = % 4] r Eff @ - > Standard Penetration Test Data
= L.
% = ?é S Sall Cescription > ‘%E “3 % é (Blows/1t) &
[ u 10 30 50 7080
4 Fill: Very Stift, Tan to Light Brown,
1]\ Ssligntly Sandy, Clayey, SILT /] 20
P d%
i a0 Residuum: Very Stiff, Reddish Brown and
d Qark Gray, Slightly Micaceous, Slightly
—V 1 Sandy, Clayey SILT 2
s— V1 04.0
7 Medium Dense, Light Tan, Grey, and White,
. Slightly Micaceous, Fine to Medium Sandy 2
1 SILT. with smail Quartz fragments.
1 28
10— $99.0
7 Medium Dense, Tan to Orange, Silty, Fine
. to Medium SANDO with small rock "
1§ tragments. £94.0 \
~ Y
T 27
20— .1, 589.0 ‘\
s Partially Weathered Rock, sampled as N
Light Grey and White, Silty, Fine to \
) Medium Sand M 50/5"
25— : 84.0
Boring terminated at 22.9 feet.
] Temporary slotted standpipe instslled
. for water level monitoring.
30 679.0
35 740

Page : 1 of |
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PROJECT:

Flaeldcrast Cannon = Ash Disposal
Kannapolls, North Carolina

TEST BORING RECORD

B~7

PROJECT NO. : 1356-95-~133 ELEVATION: 715.0  (Approxmate) NOTES:
LOGGED BY: PGG BORING DEPTH: 20.0 FEET Water level on 2/13/95 measured from top of
standpipe. Groundsurtace elevation
DATE DRILLED: /-30-95 WATER LEVEL: 550 feet, 2/13/95 estimated to the nearest 0.5 feet.
ORILLING METHOD:  4-//4" HSA ORILL RIG: Mobile 8-57
== 9:5 o p EE o] i Standard Penetration Test Oat
=T , . gl & est Oata w
% = % S Sail Qescription 2 3; é 3 uwj (Blows/{t) g
10 30 50 7084
Topsoll
/— 17
% Reslduum: Very Stift, Light Tan to \
1 Orange~Red, Slightly Sandy, Slightly
| | Clayey SILT with Rock Fragments ; v
b V]
[/ Very stitt, Light Tan to Orange and v 100 »
% Grey, Fine to Medium Sandy, Silty CLAY
/
e / 25
§ 7 wet, Loose, Reddish Brown, Slightly
o Micaceous, Slightly Silty, Slightly Clayey, ! 8
10—/, - 05.0
: Fine Medium
/./// ine to Medium SAND
11 Molst, Stitt to Very Stiff, Dark Grey to
White, Very Micaceous, Sandy SILT
_ \ :
15— F00.0
. 18
20 £95.0
) Boring terminated at 20.0 feet.
Temporary slotted standpipe instalied
R for water level momitoring.
25— $90.0
30 585.0
35 80.0

Page : fof |
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PROJECT: Fisidcrast Cannon = Ash Disposal

Kannapoils, North Carolina TEST BORING RECORD B-B
PROJECT NO.:  /358~95-/33 ELEVATION: 7050 (Approximate) NOTES:
wWater level on 2/13/9
LOGGED BY: GG BORING DEPTH: 20.0 FEET . /13/98 measured trom top of
standpipe. Groundsurface elevation
DATE DRILLED: /-30-95 WATER LEVEL: /3.95 feet, 2/13/95 estimated to the nearest 0.5 foot.
DRILLING METHOC: 4-1/4" HSA ORILL RIG: Mobile 857
== % o =z E@ al 8| = Standard Penetration Test Oats
% = 2:(- S Sail Descriptian z 35 § % E (Blows/1t) E
1G] n 10 30 50 708
] Residuum: Loose, Light Brown to Orange,
gl Slightly Clayey, Silty, Fine to Medium ? 0
4. SAND with Rock Fragments
-4 '
11 ¢ 10
5— | +|. F00.0
_L b 10
iE
4‘ ag 8
10~ “‘ 995.0 \
: Y
i Medium Oense, Light Grey to wnite and
i Tan, Micaceous, Silty, Fine to Medium
T4.1. SAND, with Rock Fragments. 13
15 .r" 890.0 \\
] ‘ 29
20—l £85.0
i Boring terminated at 20.0 feet,
Temporary slotted standpipe ins talled
b for watertevel monitoring.
25— 580.0
30~ B75.0
35 70.0

Page : 1 of |
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PROJECT:

Fleldcrast Cannon — Ash Dlsposal

Kannapolis, North Caroling

TEST BORING RECORD

B-9

PROJECT NO.: 1358-95-133 ELEVATION: 715.0 (Approximate) NOTES:
Water level on 2/13/95 measured from top of
. P i /5.0 FEET . -
LOGGED BY GG BORING DEPTH standpipe. Groundsurtace elevation
DATE ORILLED: 2-3-95 WATER LEVEL: 10.05 feet, 2/13/95 estimated to the nearest 0.5 foot.
DRILLING METHOO: 4-i/4" HSA ORILL RIG: Mobile B-57
T _ |2 o S i ol Standard Penetration Test Data
e ol & W
g = 2 S Sail Qescription 2 Sk § z é (Blows/ 1) =
G 0 10 30 50 708(
Fill: FLY ASH, sampled as Very Soft to
Sott, Black to Dark Grey Slightly Sandy 3
Silt
2
5 700
Moist FLY ASH
WH
Y
5
0—14]  Residuum: Firm to Stiff, Greenish Grey [05.0
L1 and Tan, Slightly Micaceous, Slightly
YW Sandy, Clayey SILY
E A > 10
15 700.0
§ Boring terminated at 15.0 rfeet.
Temporary slotted standpipe installed
7 ror water level monitoring.
20— 595.0
25— 90.0
30~ B85.0
.|
35 80.0

Page [ of |
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PROJECT: Figlderest Cannon -~ Ash Disposal

Kannapolls, North Carolina TEST BORING RECORD B-10
PROJECT NO.: 1356-95-133 ELEVATION: 718.0 (Approximate) NOTES:
Water ievel on 2/1
LOGGED BY: PGG BORING DEPTH: 25.0 FEET : /13/85 measured trom top of
standpipe. Groundsurface elevation
DATE DRILLED: 7-3-95 WATER LEVEL: /4.30 feet, 2/13/95 estimated to the nearest 0.5 foot.
DRILLING METHOD: d-1/4" HSA ORILL RIG: Mobile 6-57
==t o zelgl o | > Standard Penetration Test Data
= [aY© Q.
% = 3 S Sall Descriptian z &E § > é (Blows/1t) é
© 2 10 30__50 7049
Fili: FLY ASH, sampled as Very Sott,
Black to Dark Grey Silt 2
-//// Residuum: Firm to Stiff, Reddish Brown,
/K/ Micaceous, Fine to Medium Sangy, Silty 7 1"
5-A// CLAY, with Rock Fragments, 714.0
ig%
//{
4/ A 9
1
4///
4%
'/// 7
lO*‘i/// F09.0
ﬁf//
o5
- //
11 Firm to Stift, Grey and Tan, Very !
11 Micaceous, Fine to Mediui Sandy SILT 7
s || 104.0
1 9
20 £99.0
Loose, white to Tan and Grey, Siity, Fine
to Medium SAND. with Rock Fragments
. ® 10
25—k 94.0
| Boring terminated at 25.0 feet.
Temporary slotted standpipe installed
R for water level monitoring.
30— 589.0
35 84.0

Page :10f 1
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PROJECT:

Flaldcrest Cannon - Ash Disposal
Kannapolls, North Caroling

TEST BORING RECORD

B-1

PROJECT NO.: 1356~-95-133 ELEVATION: 718.0  (Approximate) NOTES:
Water level on
LOGGED BY: PGG BORING DEPTH: 150 FEET 2/13/95 measured from top of
standpipe. Groundsurtace elevation
DATE DRILLED: 2-3-9% WATER LEVEL: 7.00 feet, 2/13/95 estimated to nearest 0.5 foot.
DRILLING METHOL: d~1/4" HSA DRILL RIG: Mobile 657
x Q F\@ o
- =|r o z E@a) > Standard Penetration Test Data
e Q Q. [V
% - E S Soli Description S 3§ § 5 E (Blows/1t) %
G} n 10 30 60 708(¢
Fill: FLY ASH, sampled as Very Soft,
Black to Dark Grey Siity, Fine Sand 2
T A4 Residuum: Firm, Reddish Brown and Tan, 4 \ 5
s~ 1] Micaceous, Clayey, Sandy SILT = 713.0
L
‘//: Firm, Reddish Brown, Micaceous, Fine to
—AA/ Medium Sandy, Slity, CLAY, with Rock 7
_A// Fragments.
4%
_/// 8
/1
10— // 708.0
ie%
///
H" R Softt, Grey and Tan, Very Micaceous,
B Fine to Medium Sandy, SLIT
14 4
15—~ 703.0
] Boring terminated at 15.0 feet.
Temporary, slotted standpipe installed
7 for water level monitoring.
20— £598.0
25— £93.0
30— £88.0
35 883.0
Page : 1 of |
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PROJECT:

Flalderast Cannon — Ash Disposal
Kannapolls, North Caroclina

TEST BORING RECORD

B-12

PROJECT NO.: 1358-95-133 ELEVATION: 732.0 (Approximate)
LOGGED 8Y: PGG BORING OEPTH: 24.5 FEET
DATE DRILLED:  /-30-95 WATER LEVEL: /210 feet, 2/13/95

NOTES:

Water level on 2/13/85 measured from top ot
standpipe. Groundsurface elevation
estimated to nearest 0.5 foot.

ORILLING METHO: 4-1/4" HSA ORILL RIG: Mobile 8~57
E = (:“:-‘) ) rEfG S | > Standard Penetration Test OData
= f i SO oW .
% = 2 S Sail Description g SE é ‘3 E (Blows/{t) &
%} « 10 30 50 7084
| Topsoil /]
L 8
4 Residuum: Loose, Reddish Brown, Slightly
Micaceous, Slightly Clayey, Siity SAND pu
§ Cuft to Firm, Reddish Brown and Tan, / 6
5 Micaceous, Slightly Sandy SILT 797.0
] 4
8
10— \ 4 722.0 \
1 \ 14
15~ 717.0 \
l \\
N 75
20_1// Partialy Weathered Rock, sampled as 1120
/ Tan, Black, White, and Grey, Silty, Fine to '
“/ Medium Sand
_.//
- \» 50/3"
25— Boring termnated at 24.5 feet. F07.0
§ Tempaorary, slotted stangpipe installed
i for water level monitoring.
30— F02.0
35 897.0

Page : 1 ot}
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PROJECT:

Fieldcrest Cannon — Ash Disposal
Kannapolls, North Carolina

TEST BORING RECORD

B-13

PROJECT NO.:  /3568-95-/33 ELEVATION:  748.0 (Approximate) NOTES:
water level on 2/13/95 measured from top of
. P : 425 FEET )
LOGGED BY: GG BORING DEPTH 24.2 standpipe. Groundsurface elevation
DATE DRILLED: /-3/-95 WATER LEVEL: /6.05 feet, 2/13/95 estimated to nearest 0.5 foot.
DRILLING METHOD:  4~//4" HSA DRILL RIG: Mobile 8-57
EzITg Soil Descrition x QI ¢ > Standard Penetration Test Data w
w = | P SoEw £ | o {(Blaws/ 1t) &
0] n 10 30 50 7084
Topsoil
T / .
I Residuum: Stift, Greenish Tan, Slightly
Tt "\ Micaceous, Slightly Sanay. Clayey SILT /7 \
/ Hard, Light Tan to White and Grey, 18
5] \ MIcaceous, Fine Sandy SILT f 44.0 50/4"
% Partially Weathered Rock, sampled as
_/ Tan, Black, White, and Grey, Micaceous, % 50/8"
/ Fine Sandy Silt
J% b 50/3"
10«// 739.0 F
N Very Dense, Grey and Brown, Micaceous, /
Silty, Fine to Cnarse SAND
! 73
154 Ny F34.0
Very Hard, Tan, Orange, Black and Grey,
Fine to Medium Sandy SILT °8
20— 725.0
s»so 3"
25| Partially Weathered Rock, sampled as b 24.0 /
Tan, Orange, Black and Grey, Fine to '
Medium Sandy Silt
1 Boring terminated at 24.25 feet.
7 Temporary slotted standpipe installed
. for water level monttoring.
30— 718.0
35 714.0

Page :1of !
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PROJECT:

Figidorest Cannon ~ Ash Disposal

Kannapolls, North Carolina TEST BORING RECORD B~-14
PROJECT NO. : 1368-956-133 ELEVATION: 750.5 (Approximate) NOTES:
Water level on 2/13/9
LOGGED BY: P66 BORING DEPTH: 24.75 FEET , 2/13/95 measured from top of
standpipe. Groundsurface elevation
DATE ORILLED: /-3/-88 WATER LEVEL: /0.25 feet, 2/13/95 estimated to nearest 0.5 foot.
DRILLING METHO[:  4-1/4" HSA DRILL RIG: Mobile B~57
= o % ) = Efdl 2 | > Standard Penetration Test Dat
= lac : Q. i ata U,
% Sk 3 Sail Description 3 35 EJ z ul:JJJ (Blows/1t) &
a & 10 30 50 704
Topsoll
/] »
Reslduum: Very Stiff to Hard, Tan to
Orange, Black, White and Grey, Slightly
Micaceous, Fine to Medlum Sandy SILT,
with Rock Fragments 3
v 45.5 '
| 28
| Y
] 25
10— ¥ 40.5
i Hard, Brownish Orange to White, Medium
to Coarse, Sandy SILT with Rock
1 Fragments 3
V385 \
N 48
20— 730.5 \\
> \» 50/3"
25— Partialy Weathered Rock, sampled as 725.5
- Tan, Grey and White, Siity Sand with
i Rock Fragments
4 Boring terminated at 24.75 feet.
4 Temporary slotted standpipe instalied
30— for water level monitoring. 0.5
35 715.5

Page 1 of !
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PROJECT: Figidcrast Cannon — Ash Disposal

Kannapolls, North Carolina TEST BORING RECORD B-15
PROJECT NO.:  /356-85-133 ELEVATION:  749.0 (Approximate) NOTES:
Water tevel on 2/13/95 me
LOGGED BY: PGG BORING DEPTH: 40.0 FEET , asured from top of
standpipe. Groundsurtace eievation
DATE DRILLED: 2-2-95 WATER LEVEL: 24.85 feet, 2/13/95 estimated to nearest 0.5 foot.
DRILLING METHOQ:  4-//4" HSA DRILL RIG: Mobile 8~57
= - % © = Ef g U > Standard Penetration Test Oata
= i =Y & U.
% Rt z 2 Sail Description g ‘95 E E é (Blows/{t) %
® @ 10 30 50 7080
4 Flil: Stift, Brown to Tan, Fine to Medium 9
T Sandy, Clayey SILT with Rock Fragments
4
T % 8
=g 44,04
p {0
M Firm to Stift, Greenish Grey and Tan, "
10— Fine Sandgy, Clayey SILT 739.0-
12
15~ 734.0-4
_ / 9
20~ V29.04 |
i Y
> 10
25— 724.0-- ]
4/ ’ 8
20 719.04
-
./M: Residuum: Stift to Very Stitf, Grey, Fine \
TA// to Medium Sanay. Silty, CLAY with Fine
~';// Roots 5
35— 714.04
Y f
A
4//
11 Stiff, Greenish Grey to Tan, Slightly
T Micaceous, Slightly Clayey, Fine to ) 18
40 \ Medium Sandy SILT with Rock Fragments /" [09.01
E Boring termingted at 40.0 feet.
. Temparary slotted stanapipe installed
R for water level monitoring.
45 04.0

Page :lof!
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PROJECT:

Fieldcrest Cannon — Ash Disposal

Kannapolis, North Carolina

TEST BORING RECORD B-16

PROUJECT NO. :

1356-95-133

ELEVATION:  749.0

(Approximate)

LOGGED BY:

PGG BORING DEPTH:

300 FEET

DATE DRILLED: 2-8-95

WATER LEVEL: 24.85 feet, 2/13/95

NOTES:
Water level on 2/13/85 measured from top of

standplpe. Groundsurface elevation
estimated to nearest 0.5 foot.

DRILLING METHOG:  4-//4" HSA ORILL RIG: Mobile 8~57
I 9—4 Mﬁ L
= ~1T = e gl o > Standard Penetration Test Data
— Q Q. [*™
% = E S Soll Descriptian g 3“5 L_‘>j (z( 5 (Blaws/{t) %
(‘—" o 10 30 50 7084
38 Fill: FLY ASH sampied as Firm, Black to
8
—// Qark Grey Slit /—
1 Filt. Firm to Stiff, Tan, Brown and Orange,
] Very Micaceous, Slightly Sandy, Slightty
i Clayey, SILT 8
5] 44.0
4 8
q \ .
10~ 739.0
4 A 4} 14
15— F34.0
] ® 13
20— V29.0
| Y
L
4{ 13
25— 724.0
Residuum: Very Stiff, Dark Grey to White, 17
30 Micaceous, Fine Sandy, SILT Ya 719.0
7 Boring terminated at 30.0 feet.
= Temparary slotted standpipe installed
| for water level monitoring.
35 714.0

Page :1of 1
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PROJECT:

Fieiderest Cannon — Ash Disposal
Kannapolis, North Carolina

TEST BORING RECORD

B-17

PROJECT NO.: 1356-85-133 ELEVATION: 750.0 (Approximate) NOTES:
LOGGED BY: GG HORING DEPTH: 20.0 FEET Water Igvel on 2/13/95 measured from top of
standpipe. Groundsurface elevation
DATE DRILLED: 2-2-9% WATER LEVEL: /9.35 feet, 2/13/95 estimated to nearest 0.5 foot.
DRILLING METHOD:  4-1/4" HSA DRILL RIG: Mobile 8-57
O
E = E o Soil Deseribtlon = E@ Eu; gf > Standard Penetration Test Data W
W= D P selkul 2| o (Blows/1t) 5
o “ 10 30 50 7080
Fill: Stitf, Brown to Tan, Slightly Sandy,
Silty CLAY p 10
FLY ASH, sampled as Very Soft to Soft,
Black to Dark Grey Silty, FIne Sand
2
5 F45.0
2
2
10 40.0
4 WH
15 V35.0
| Residuum: Stiff, Greenish Grey to Brown,
Tan and Red, Micaceous, SILT
] Y
1 b 10
20 F30.0
| Boring terminated at 20.0 feet.
Temporary slotted standpipe installed
for water level monitoring.
25— V25.0
30— f20.0
35 715.0

Page : 1 of |

Environmental Services
Engineering % Testing



PROJECT: Flalderaest Cannon - Ash Disposal
Kannapolis, North Caroling

TEST BORING RECORD B-18

PROJECT NO. : 1356-85-133 ELEVATION: 757.0 (Approximate) NOTES:

Water level on 2/13/95 measured from top of

LOGGED BY: PGG BORING DEPTH: 25,0 FEET

DATE DRILLED: 2-3-95

WATER LEVEL: /4.70 feet, 2/13/95

standplpe. Groundsurface elevation
estimated to nearest 0.5 foot.

DRILLING METHOD:  4-//4"HSA DRILL RIG: Mobiie B-57
=T o z BN | > Standard Penetratlon Test Data
-— i Q, [a% L.
% = E S Soil Descriptian 2 35 E S § (Blows/1t) =
1G] 0 10 30 50 7084
Topsoll
| /] .
. Residuum: Firm, Reddish Brown, Slightly
i Micaceous, Slightly Sandy, Clayey SILT
] 13
5— % r52.0
i % / 10
7 7
10— F47.0
| Firm to Stiff, Grey—-Green, Black and
Grey, Micaceous SILT with Rock !
] Fragments
7 7
15— F42.0
) 9
20— V37.0
. 16
25 V32.0
i Boring terminated at 25.0 feet.
Temporary slotted standpipe instalied
7 for water level monitoring.
30— v27.0
35 722.0
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PROJECT: Fleldorest Cannon — Ash Disposal

Kannapolis, North Carolina TEST BORING RECORD B“‘g
PROJECT NO.: 135685133 ELEVATION: 718.0 (Approximate) NOTES:
Water level
LOGGED BY: P66 BORING DEPTH: 187 FEET on 2/13/85 measured from top of
standpipe. Groundsurface elevation
DATE DRILLED: 2-8-95 WATER LEVEL: 8.20 feet, 2/13/95 estimated to nearest 0.5 foot.
DRILLING METHOD: 4-1/4" HSA DRILL RIG: Mobile B~57
e = © rEfid o | > Standard Penetratlon Test Dat
= ' a & ata L.
% = % S Soil Bescription <>> SE Q 5. é (Blows/1t) o
® 0 10 30 50 70840
1] Residuum: Stiff Reddish Brown to Grey,
Micaceous, Slightly Sandy, Slightly 4 8
T Clayey SILT
) 8
5414 V] 713.0
. Y
. ) 4
CIJ1 Grey Green to Tan, Micaceous, Sandy \\
BRE SILT. with Quartz tragments 8
Nk 708.0
1 \
Tk 1% 5073
5 B K 703.0
_// Partially Weathered Rock, sampled as
/ Grey Green to Tan, Micaceous, Sandy
_/ SILT, with Quartz fragments
s ® 50/2"
Boring terminated at 18.7 feet.

20— Temporary slotted standpipe instalied £98.0
- for water level monitoring.
25— B93.0
30~ 688.0
35 583.0
Page 1 of !
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PROJECT:

Flelderest Cannon - Ash Disposal
Kannapolls, North Carolina

TEST BORING RECORD

B-20

PROJECT NO.: 135695133 ELEVATION: 722.5 (Approximate) NOTES:
water level on 2/13
LOGGED BY: PGG BORING DEPTH: 13.7 FEET , 2/13/95 measured from top of
standpipe. Groundsurface elevation
BATE DRILLED: 2-6-95 WATER LEVEL: 8.40 feet, 2/13/95 estimated to nearest 0.5 foot.
DRILLING METHOD:  4-//4" HSA DRILL RIG: Mobile 8-57
== Ef; @ Effgl S | » Standard Penetration Test Data
= i Q. o .
g—d = g S Sall Description g 3‘5 Q E % (Blaws/1t) %
© s 0 30 50 7080
id Residuum: Stiff Reddish Brown to Grey,
v Micaceous, Slightly Sandy, Slightly b 8
] ’ Clayey SILT
q/ 8
5—] 717.5
A
1% )
YU !
Grey Green to Tan, Micaceous, Sandy
SILT, with Quartz fragments N 8
7125 \
\'\
N
Py
Partlally weathered Rock, sampled as N 5072
Grey Green to Tan, Micaceous, Sandy
SILT, with Quartz fragments f07.5
Boring terminated at 13.7 feet.
7 Temporary slotted standpipe instalfed
1 for water level monitoring.
20— v02.5
25— 597.5
30— B92.5
35 587.5
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PROJECT:

Figlderest Cannon = Ash Disposal

Kannapolis, North Carolina

TEST BORING RECORD

B-21

PROJECT NO. : 1356-95-133 ELEVATION:  743.0 (Approximate) NOTES:
Water level o 1
LOGGED BY: PGG BORING DEPTH: 23.9 FEET , n 2/13/95 measured from top of
standpipe. Groundsurtace elevation
DATE DRILLED: 2-3-9% WATER LEVEL: /9.50 feet, 2/13/95 estimated to nearest 0.5 foot.
DRILLING METHOD:  4-1/4" HSA DRILL RIG: Mobite 6-~57
L~ % " =Ef gl Y| = Standard Penetration Test Data
= i Qa a. Le.
% = Z(E— S Sail Description g 3;{ E 5 é (Blows/14) o
o u 10 30 50 7084
Residuum: Firm, Light Brown to Tan,
Micaceous, Slightly Fine Sandy SILT 8
7
F38.0
ﬁ 8
] 9
10— v33.0
3 Medium Dense, White, Black and Grey to
Fl Tan, Slightly Micaceous, Silty, Fine to
1L Medlum SAND 18
15— [ 728.0 \\
o .'.- . ! \\
4.1 N 84
20“// Partially Weathered Rock, sampled as F23.0
/ White, Black, Grey and Tan, Slightly
/ Micaceous, Siightly Siity, Fine to Coarse
“/ SAND with Quartz fragments
A
Boring terminated at 23.9 feet. 116.0
25 Temporary slotted standpipe installed ’
7 for water level monitoring.
i » 50/5"
30— 713.0
35 08.0
Page :fof !
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PROJECT: Flelgcrast Cannon = Ash Disposal

Kannapolis, North Carolina TEST BORING RECORD B-22
PROJECT NO. : 1356~35~133 ELEVATION: 742.5 (Approximate) NOTES:
Water level on 2/13/95 measured from top of
. . 25.0 FEET :
LOGGED BY: PGG BORING DEPTH standpipe. Groundsurface elevation
OATE DRILLED: 2-3-95 WATER LEVEL: /8.57 feet, 2/13/98 estimated to nearest 0.5 foot.
DRILLING METHO:  4-//4" HSA ORILL RIG: Mobile 857
T E W ) ) z By > Standard Penetration Test Data
oz XS Sail Description zakal & | W (Blows/ ) g
Q s Iz - ;}‘, w
G 10 30 50 7084
1l Residuum: Firm to Very Stitf, Tan to
| Brownish Crange, Micaceous, Slightly 6
. sandy SILT, with small rock fragments
11 6
P I V37.5
4 8
| b ]
a—{ | 4 732.5
. L 9
15— h 4 721.5
i 18
20 | 7225
25 : 717.5 \
Boring terminated at 25.0 reet.
Temporary slotted standapipe installed
7 for water level monitoring. \
N 55
30~ 7125
35 707.5
Page : 1ol
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PROJECT:

Flelderest Cannon = Ash Disposal
Kannapolis, North Carolina

TEST BORING RECORD

B-23

PROJECT NO.: 13568~95-133 ELEVATION: 7510 (Approximate) NOTES:
Water level on 2/13/35 measured from top of
. Pi 2 28.8 FEET .
LOGGED BY GG BORING DEPTH 88 FEE standpipe. Groundsurface elevation
DATE DRILLED: 2-8-85 WATER LEVEL: 23.20 feet, 2/13/95 estimated to nearest 0.5 foot.
DRILLING METHOL: 4—1/4" H5A DRILL RIG: Mobile 8-57
_ |2, z el g il Standard Penetration Test Data
= - S & e
% = E S Sail Description Z §§ ‘E % E (Blows/1t) s
0] a 10 30 50 708Q
Topsoil
N/ % /— 9
i Residuum: Stiff, Reddish Brown, Slightly
| // Micaceous, Slightly Sandy, Clayey SILT
4 ’ 9
=gy 48.0
SN E Firm to Stitf, Reddish Brown to Tan,
REE Slightly Micaceous, Slightly Clayey, 8
: f Sandy SILT, with rock fragments
i : b 9
741.0
4 10
] 738.0 {
15
-k 731.0 \
1[-[{  stift to very Hard, white, Black, and Y \\
4 Grey, Slightly Micaceous, Fine to Medium N
A Sandy SILT with rock fragments N .
HEE 26.0
i el Partially Weathered Rock, sampled as &»50/4"
Wet, Dark Grey, Tan and Black,
30— Micaceous, Fine Sandy Silt 7210
i Boring terminated at 28.8 feet
7 Temporary slotted standpipe installed
- for water level monitoring.
35 716.0
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PROJECT: Figidcrast Cannon — Ash Disposa!

Kannapolls, North Carolina TEST BORING RECORD B-24
PROJECT NO.: 1356-95-133 ELEVATION: 740.0 (Approximate) NOTES:
W |
LOGGED BY: o BORING DEPTH: 25.0 FEET ater level on 2/13/96 measured from top of
standpipe. Groundsurface elevation
DATE DRILLED: 2-6-85 WATER LEVEL: /6.40 feet, 2/13/85 estimated to nearest 0.5 foot.
DRILLING METHOD:  4-//4" HSA DRILL RIG: Mobile 857
= _ |2 o zEfd| o | > Standard Penetration Test Data
fored a o U
g = g S Sail Cescripttan Z &E g z E (Blows/1t) o
o n 10 30 50 7084

Fill: FLY ASH, sampied as Soft, Black to
Dark Grey Slit

5 v 35.0 \
2
1141 Firm, Brown to Tan and Orange, 7
10—} Micaceous, Fine Sandy SILT 00 /

FLY ASH, sampled as Molst, Black to Dark
Grey, Very Silty, Fine Sand
| 3
1 — e e e e ! 725.0
Wet, FLY ASRH
4 WH
20 720.0
1 Residuum: Wet, Greenish Grey and White,
Micaceous, Fine to Medium Sandy SILT
IR L i
25—k 715.0
| Boring terminated at 25.0 feet.
Temporary slotted stendpipe installed
) for water level monitoring.
30— 710.0
35 05.0
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APPENDIX Il

LABORATORY TESTING PROCEDURES AND RESULTS



LABORATORY TESTING PROCEDURES



LABORATORY PROCEDURES

Moisture Content: The moisture content of selected samples was determined. The
moisture content is the ratio, expressed as a percentage, of the weight of water in a given
mass of soil to the weight of the solid particles. This test was conducted in accordance
with ASTM Designation D 2216. The test results are presented on the Summary of
Laboratory Test Data sheets.

Grain Size Test: Grain size tests were performed to determine the particle size and
distribution of the samples tested. The grain size distribution of soils coarser than a No.
200 sieve was determined by passing the samples through a set of nested sieves. The
soil particles passing the No. 200 sieve were suspended in solution and the grain size
distribution determined from the rate of settlement. The results are presented on the
attached Grain Size Distribution sheets.

Soil Plasticity Tests (Atterberg Limits Test): Representative samples were selected for
Atterberg Limits testing to determine the soil’s plasticity characteristics. The Plasticity
Index (Pl) is representative of this characteristic and is bracketed by the Liquid Limit (LL)
and the Plastic Limit (PL). The Liquid Limit is the moisture content at which the soil will
flow as a heavy viscous fluid. The Plastic Limit is the moisture content at which the soil
begins to lose its plasticity. The Atterberg Limits are determined in accordance with
ASTM D 4318. The data obtained is presented on the Summary of Laboratory Test Data
sheets and Grain Size Distribution sheets.

Specific Gravity: The specific gravity of the permeability test samples was determined.
The specific gravity is the ratio of the weight, in air, of a given volume of soil particles to
the weight in air, of an equal volume of water. This test conducted in accordance with
ASTM Designation D-854-58. The results of the test are presented on the Summary of
Laboratory Test Data sheets.

Unit Weight: In the laboratory, a section of each selected undisturbed sample, still in its
steel tube, was measured and weighed to determine gross weight and volume. The
sample was then extruded from its steel tube and the net weight and volume of the
sample determined for the calculation of the soil wet unit weight in pounds per cubic foot.
The dry unit weight was then calculated from the net unit weight and the natural moisture
content.

Permeability Test: The coefficient of permeability, k, of selected samples was estimated
in the laboratory by testing the samples in a constant head permeameter. The sample
and apparatus dimensions were carefully measured and the sample saturated prior to
initiating the test. A head was then applied to the sample to provide flow, and the change
in head was measured over a corresponding time interval. The coefficient of permeability
was then calculated from the measured dimensions, head change and elapsed test time.



Standard Proctor Compaction Test: Representative samples of the on-site and borrow
soils were obtained from auger cuttings to determine their suitability as fill material.
Standard Proctor Compaction Tests (ASTM D 698) were performed on these soils to
determine their compaction characteristics including maximum dry density and optimum
moisture content.

Consolidation Test: A single section of the undisturbed sample from boring B-3 was
extruded from the sampling tube for consolidation testing. The section was trimmed into
a disk 2.5 inches in diameter and one inch thick. The disc was confined in a stainless
steel ring and sandwiched between porous stones. The sample was then subjected to
incrementally increasing vertical loads and the resulting deformations measured with a
micrometer dial gauge. The results are presented in the form of a pressure versus
percent strain curve on the accompanying Consolidation Test sheet.



LABORATORY TEST DATA SHEETS



GRAIN SIZE DISTRIBUTION TEST REPORT

- c <<
S fS S0, 2 g g2og 28
‘koo - — M - M Rl R E .S =3 R =3 E SR S
iy
teg,
90 ‘i\\
20 '\\
% | |
~v
70 N\
o :
L N
= 60 \
- \
2 50 \
L
g \
w 40
G_ \
30
20
10 \
0 . | | | Bits
200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
% +3" % GRAVEL % SAND % SILT % CLAY
] 0.0 0.0 27 .0 68.8 4.2
Ll = DLasg Ogo Dsg D=p D15 O10 Ce Cy
® 0.21 0.03 0.020 |0.0162 |0.0152 0.75 2.2
MATERIAL DESCRIPTION Uscs AASHTO
@ BLACK SL. CLAYEY MEDIUM TO FINE SANDY SILT ML
Project No.: 1356-95-133 Remarks:
Project: FIELDCREST CANNON
® Location: B—24; 2-4'; UD
Date: 3/24/95
GRAIN SIZE DISTRIBUTION TEST REPORT

S&ME

Figure No.




= e
c e e T =" o o
00 o mal =58 g 2 g 32 8 - 8
'] 0 ”y [ TN - ) - m Red e =3 e S W B3
90 \~
i
80
70 N, 3
04 ;‘\ ;
Gl z :
< 60 : \
: IR
= 50 D
Ll :
&
L 40
Q. "‘\
30 *\
20
10
o ! : ! N
200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
% +3" % GRAVEL % SAND % SILT % CLAY
® 0.0 0.0 46 .1 22 .4 31.5
LL Pl Das Deo Do 0320 D15 D10 Ce Cy
® 55 5 Q.72 0.12 0.04 0.004
MATER AL DESCRIPTION Uuscs AASHTO
® ORANGE TAN SILTY CLAYEY M~F SAND ML
Project No.: 1356-95-133 Remarks:
Project: Fl ELDCREST CANNON
® Location: B-23; 1-6'; BAG
Date: 2/28/95
GRAIN SIZE DISTRIBUTION TEST REPORT
S&ME Figure No.




GRAIN SIZE DISTRIBUTION TEST REPORT

- -
£ £ EF S aw . o s 2 g % 8
1OO D [} N - — 1 - Y R Y EY k3 T Rl
90 ? _ 5 ‘
so | HE LT L | -l
SRR 1 e
70 : : : : : :
& s
g hol
Z 50 *
L.
2 50
ud
&
L 40
a.
30
20
10
200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
Test|{% +3" % GRAVEL % SAND % SILT % CLAY
e| 18 0.0 0.0 24 .7 12.9 82 .4
LL P Das Deo Dso 0130 D15 010 Ce Cu
e 86 40 0.25
_ 1 |
MATERIAL DESCR!PTION uscs AASHTO
® [RED BROWN SILTY M—F SANDY CLAY CH
Project No.: 1356-95-133 Remarks:

Project: FIELDCREST CANNON
® Location: B-18; S-1; .5-2.0; SS

Date: 3/6/95
GRAIN SIZE DISTRIBUTION TEST REPORT

S&ME Figure No.




GRAIN SIZE

DISTRIBUTION TEST REPORT

- £ ¢
£ £ ST fsqe ., 2 g g g 8
100 @ rf) o~ .L —_ M > e ‘&:\t N T ES R
390 : \\
80 \ .
™
70
oz
L
= 60
L.
= 50
[BN]
5 :
J 40 ;
@ N
il
30 MBI \
20 \\\\
""“h
10
200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
% +3" % GRAVEL % SAND % SILT % CLAY
@ 0.0 0.0 65.5 22.5 12.0
LL Pl Dgs Ds0 Osg 030 D15 D10 Ce
® 54 4 1.20 0.2320 0.21 0.031 [0.0085%5 {0.0034 0.95 89.
e
MATER AL DESCRIPTION Uscs AASHTO
@ TAN CLAYEY SILTY SAND ML
Project No.: 1356-95-133 Remarks:
Project: FIELDCREST CANNON
® Location: B-1g8; S-3, 6-7.5'; SS
Date: 3/8/95
GRAIN SIZE DISTRIBUTION TEST REPORT

S&ME

Figure No.




GRAIN SIZE

DISTRIBUTION TEST REPORT

. N
e £ £ £ * 9o N =) o 9 g 2 §
.U"“-J_ 3
. .y
80 \
70 \
m \
Lid
< 60
LL \
2 50
Ll
g N
w 40
: \
30
) \
10 \
le) : : : ; ;
200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
% +3" % GRAVEL % SAND % SILT % CLAY
] 0.0 0.0 11.8 72.8 15.8
LL Pl Dgg 060 Os0 030 D15 010 Ce Cy
® 0.01 0.007 [0.0047 [|0.0034 1.42 z.5
MATERIAL DESCRIPTION UsCcs AASHTO
® BLACK GRAY CLAYEY MEDIUM TO FINE SANDY SILT ML
Project No.: 1356-95~133 Remarks:
Project: FIELDCREST CANNON
® Location: B-1 ; 17-19'; UD
Date: 3/14/95
GRAIN SIZE DISTRIBUTION TEST REPORT
S&ME Figure No.




GRAIN SIZE

DISTRIBUTION TEST REPORT

DE ik
£ £ £ £+ o ) o o aQ 2 8
| ~ ~ ~+ - o~ ~t+ 0 ~ N
100 m N I NN ) R ES e S 'S S
90 \l\
\~:
SRR
! \ .
30 \g\
70 ™
o4 . 1T
. T
= 60 : Pt
L \
Z 50 N *K
o
ny
5 40 h\h‘;r
a.
30
20
10
200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
% +3" % GRAVEL % SAND % SILT % CLAY
] 0.0 0.0 34.5 17.3 48 .2
LL Pl Dgs e Dso 030 D15 010 Ce Cy
@ 62 35 0.71 0.01
MATER AL DESCRIPTION uscs AASHTO
@ TAN SILTY M-=F SANDY CLAY CH
Project No.: 1356-95-133 Remarks:

Project:

® Location:

Date:

F1ELDCREST CANNON

g-7; s-2; 23.5~-5';, SS

3/8/95

GRAIN SIZE DISTRIBUTION TEST REFORT

S&ME

Figure No.




GRAIN SIZE

DISTRIBUTION TEST REPORT

IR
S EES £ 90, a s o 1 2 3
90 :
80 ‘ '
70 : : 5
5 5 f 1
L i i 11
“ 60 : 2 1
L : : E
Z 50 i : Ui
Ll B : ERRE
% & | 1
i 40 ; L
a. : 11
il N Hi:
30 . | 1]
o I~ L
20 1k ; \Lh:
: 1] B VA ]
10
o ' B8 E : ! : :
200 100 10.0 1.0 0.1 .01 0.001
GRAIN SI1ZE - mm
% +3" % GRAVEL % SAND % SILT % CLAY
® 0.0 0.0 79.0 4.2 16.8
LL P Ogas Oso Dsg O30 D15 010 Ce Cy
o 54 26 1.82 1.16 0.94 | 0.373
MATERIAL DESCRIPTION Uscs AASHTO
@ TAN BROWN SLIGHTLY SILTY CLAYEY M~-F SAND SC
Project No.: 1356-95-133 Remarks:

Project: FIELDCREST CANNON

@ Location: B-7; S—4; 8.5-10'; SS
Date: 3/6/9%5
GRAIN SIZE DISTRIBUTION TEST REPORT
S&ME

Figure No.




GRAIN SIZE DISTRIBUTION TEST REPORT

< . .
- c ¢ €

. ~ - £ =

[ €N C*Nn o (=] 98
n A -+ « 2 D ~-
- -\ S 3 e T o

100 _© = o

/#70

90

80

b : 191
Y z\ 1
= 60 % L
(. : 11
Z 50 ik
3 -
e
& 40 1
. : ; ‘ ; :
so l—fpiir L L L i ‘ - \\
20
vo i s z ; il \x,,‘\
g
o) : : : - : ; ; ] 1
200 100 10.0 1.0 0.1 0.01 0.001
‘ GRAIN SIZE - mm
% +3" % GRAVEL % SAND % SILT % _CLAY
® 0.0 0.0 . 53.6 33.7 12.7
LL Pl Dgs D60 Osg 030 D15 010 Ce Cy
® 53 8 0.74 0.186 0.10 | 0.017 |0.0060 |0.0031 | 0.56 53.1
MATER |AL. DESCRIPTION USCsS AASHTO ‘
® TAN CLAYEY SILTY MEDIUM TO FINE SAND SM
Project No.: 1356-95-133 Remarks:
Project: FIELDCREST CANNON
@& Location: B-12; S-2:; 3.5-5'; SS
Date: 3/8/95
GRAIN SIZE DISTRIBUTION TEST REPORT
S&ME Figure No.




98
| S
rd
96 4 X
)4 \
N
\
- A\ N\
3
& o4 // \
> y
= 7 A
]
¢ / \
Q
go! A
> 92 \\;
S ZAV for
Sp.G.=
2.8
3
S0
88 ;
17.5 20 22.5 25 27.5 30 32.5
Water content, 7%
Test specification: ASTM D 698~78 Method A, Standard
Elev/ Classification Nat. Sp.G. LL P %> % <
Depth uscs AASHTO Moist. No.4 | No.200
1-6" MH 26.3 % 2.70 55 5 Q% 83.9 %
e e e e e e e e e e e e et |
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 96.9 pcf ORANGE BROWN M| CACEQUS
Optimum moisture = 23.4 R C TO F SANDY SILT
Project No.: 1356-95-133 Remarks:
Project: FIELDCREST CANNON
i Location: B-23
BAG
Date: 2-15-1895
MOISTURE-DENS ITY RELATIONSHIP TEST
S&ME Fig. No. S-1

e e e e e e




- POUNDS PER CUBIC

FOOT

DRY DENSH

dvd

BO

75

70

MOISTURE-DENSITY

(3]

4994
A Y

RELATIONSHIP

60

JOB NUMBER___103-92. %2

JOB NAME _ FIELDCR H_

JOB LOCATION _KANNAPOLIS, N.C,

BORING NO. 1P-9

SAMPLE NO.

DEPTH 0-3
METHOD OF TEST ____ASTM D-698
MAX. DRY DENSITY 41.% PCF
OPT.MOISTURE CONTENT 67.0 Oy
NAT, MOISTURE CONTENT e - %

ATTERBERG LIMITS LL Pl

SOIL DESCRIPTION

FROM LAGOON #2

BLACK VERY FINE SANDY SILT - FLYASH

CURVES OF 100% SATURATION FOR
SPECIFIC GRAVITIES EQUAL TYO:

55

/

Ve
7

/
/

50

45

84

\N

55

60

85

70

78 80 88 S0

MOISTURE CONTENT — PERCENT OF DRY WEIGHT

M)




POUNDS PER CUBIC FOOT

DRY DENSIT,

90

MOISTURE-DENSITY

RELATIONSHIP

85

80

JOB NUMBER__1051-92-382

JOB NAME _FIELDCREST CANNON FLYASH
JOB LOCATION __KANNAPOLIS N.C.
BORING NO. TP-|

SAMPLE NO.

DEPTH. 0-3

METHOD OF TEST. ASTM D-698

MAX. DRY DENSITY 76,8 PCE

OPT.MOISTURE CONTENT 3LO %

NAT. MOISTURE CONTENT A7 %

ATTERBERG LIMITS LL Pl

SOIL DESCRIPTION

BLACK VERY FINE SANDY SILT - FLYASH"

FROM LAGOON #2

CURVES OF 100% SATURATION FOR
SPECIFIC GRAVITIES EQUAL TO:

78

70

65

MOISTURE CONTENT — PERCENT OF ORY WEIGHT

\ .
N 2.80
N — 2.70
2.60
\\
N
AV
N
N
\
N
AN
afl NOON
™
N \ki\\‘
= AN
BN ‘
AN
NIBOR
N
N
N
Ny
<
<
\‘
\\ \}
~ -
s 20 25 .30 35 40 45 50 56 =1




0 12 3 456 81 £ 9 %99 B i

i
z ) 1
o~ i ,
2
Praad 1 ]
l |
3 f
It
|
b
4 Jill
!5 1 il
@
P LR
(7]
8 1l
1l
[
Q 100 -
p
S _ cg
(@] tad
P |
s 8
Om a S0 3 5
e 8 %
Ly O -
Q" @ E-' &
_JI&J e ‘6"( [+
§" o xE
-
33 ol 2 3 456 8 | 2 3 456 810 20 30 40 ~ &2
VERTICAL PRESSURE IN KIPS PER SQ. FT.
MODIFIED COMPRESSION INDEX__0:08 ‘ CONSOLIDATION TEST
UNIT WEIGHT _84.69 (WET) BORING NO.._B-3 SAMPLE NO_YD
WATER CONTENT__78.9% ; ELEV. OR DEPTH__11-13' 0B NO,_1356-85-1
RATIO __2.02
we_q; 'NITIAL vOID 201

g =

CMAAROMNMEMTAL  SERY .0 .



APPENDIX i

CALCULATIONS



‘ ME o iﬁgé" q 5” }5
4 SHEET NO. /

DATE 8’/5' 75

JoBNAME _ [1E(mCpEnT (rrwon . COMPUTED BY fFee
SUBJECT GCLosAl _Stope _sigiLi1y (5!‘” rond (- /) CHECKED BY
DSJE‘(J(VE“: Devevemi nE Frcroe s SArery fore HLLodA L M rLure
o ComPretep  flsw Fud
Fhae ameren s — UbE C(ross -section THROUGH fHE ENAST Sibe oF

THE  Aen FPue  Suore

- Mopec  Fnac  vsE lowpiTionNS  WhtH A Lepb ED,
s fixte  tver (30,000 I loge o Eacu i€ )
AND A VNieseamiy  DisTRIBUTET  LDAD  pF
1000 b5 [ef  ouen THE Top oF THE Ash ﬁw(eowmmr
STOLAGE )472.5/))

—  Congipver  Caoss-Sermon w9106 Gkouubwmm Ao
Svesuerace Inrormamon Feom  GecTecHuical Srupy /
Gane (onvouns  from  Comstrvcrion Deawin 65, fup
ExisTine  Topocearnic Conorrions

Tererernce vﬁ—rnm“/(p lompuren Ponseam By GEOSOFT | 1442

ZE’_GLLT__Q., Mu\nmum Cf‘\Lc,umTtZ‘D 54’&;‘7\{ h'nc;roﬂ_ =t Z2.06



*% STABL/G *%

Slope Stability Program
Portions of this program (c) 1992
by
GEOSOFT
1442 Lincoln Avenue, Suite 146
Orange, CA 92665
U.S.A.

--Slope Stability Analysis--
Simplified Janbu, Simplified Bishop
or Spencer‘s Method of Slices

Run Date: 08-15-1995
Input Data Filename: 133b2.stb
Output Filename: 133b2.out
Plotted Output Filename: 133b2.pl1

PROBLEM DESCRIPTION FIELDCREST CANNON SLOPE STABILITY SECTIO

N 1-1
BOUNDARY COORDINATES
3 Top Boundaries
11 Total Boundaries
Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (ft) Below Bnd
1 .00 83.00 143.00 84.00 1
2 143.00 84.00 430.00 140.00 1
3 430.00 140.00 520.00 144.50 1
4 143.00 84.00 153.00 84.00 2
5 153.00 84.00 430.00 138.50 2
6 430.00 138.50 520.00 143.00 2
7 .00 80.00 319.00 88.00 4
8 319.00 88.00 373.00 93.00 3
9 373.00 93.00 520.00 100.00 3
10 319.00 8§8.00 520.00 93.00 4
11 .00 50.00 520.00 51.00 5

ISOTROPIC SOIL PARAMETERS

5 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pcft) (psf) (deqg) Paranm. (pst) No.



1 110.0 120.0 150.0 20.0
2 70.0 70.0 100.0 15.0
3 70.0 70.0 .0 5.0
4 120.0 130.0 200.0 20.0
5 120.0 120.0 1000.0 45.0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

00 .0
00 .0
00 .0
00 .0
00 .0

Piezometric Surface No. 1 Specified by 4 Coordinate Points

Point X-Water Y-Water

No. (ft) (ft)
1 .00 75.50
2 175.00 78.00
3 373.00 95.00
4 520.00 101.00

BOUNDARY LOAD(S)

3 Load(s) Specified

Load X-Left X-Right Intensity

No. (ft) (£t) (1b/sqft)
1 432.00 432.20 30000.0
2 440.00 440.20 30000.0
3 445,00 520.00 1000.0

NOTE - Intensity Is Spec1f1ed As A Unlformly

Deflection
(deg)

OO0

Distributed

Force Acting On A Horizontally Projected Surface.

A Critical Failure Surface Searching Method,

Technique For Generating Circular Surfaces, Has Been Specified.

100 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 10 Points

Along The Ground Surface Between X = 80.00
and X = 120.00
Each Surface Terminates Between X = 460.00
and X = 520.00

Unless Further Limitations Were Imposed, The
At Which A Surface Extends Is Y = 60.00 ft.

Using A Random

Equally Spaced
ft.
ft.

ft.
ft.

Minimum Elevation

B



10.00 ft. Line Segments Define Each Trial Failure Surface.

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.

* * Safety Factors Are Calculated By The Modified Bishop Method * *

Failure Surface Specified By 43 Coordinate Points

Point X-surf Y-Surf
No. (ft) (ft)
1 120.00 83.84
2 129.73 81.55
3 139.51 79.44
4 149.32 77.52
5 159,17 75.79
6 169.05 74.24
7 178.96 72.88
8 188.89 71.71
9 198.84 70.72
10 208.81 69.93
11 218.79 69.32
12 228.78 68.90
13 238.78 68.67
14 248.78 68.63
15 258.78 68.78
16 268.77 69.12
17 278.76 69.64
18 288.73 70.36
19 298.69 71.26
20 308.63 72.36
21 318.55 73.64
22 328.44 75.10
23 338.30 76.76
24 348.13 78.60
25 357.93 80.62
26 367.68 82.84
27 377.39 85.23
28 387.05 87.81
29 396.66 90.57
30 406.22 93.51
31 415.72 96.63
32 425.16 99,94
33 434,53 103.42
34 443,84 107.07
35 453.08 110.90
36 462 .24 114.91
37 471.33 119.09
38 480.33 123.44
39 489.25 127.95
40 498.08 132.64
41 506.83 137.49
42 515.48 142.51
43 518.65 144.43

Circle Center At X = 245.9 ; Y = 597.3 and Radius, 528.6



* % % 2.057 * %k

Individual data on the 60 slices
Water Water Tie Tie Earthquake

Force Force Force Force Force Surcharge

Slice Width Weight Top Bot Norm Tan Hor Ver Load
No. Ft(m) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)
1 3.2 135. .0 .0 .0 .0 .0 .0
2 6.5 1182. 9 .O .O .0 .0 .0 .0 .0
3 9.8 3986.1 .0 .0 .0 .0 .0 .0 .0
4 3.5 2030.2 .0 .0 .0 .O .0 .0 .0
5 5.8 4304.7 .0 .0 .0 .0 .0 .0 .0
6 .5 464.9 .0 1.8 .0 .O .0 .0 .0
7 3.7 3621.7 .0 107.0 .0 .0 .0 .0 .0
8 6.2 7323.4 .0 546.4 .0 .0 .0 .0 .0
9 9.9 14601.2 .0 1765.2 .0 .0 .0 .0 .0
10 5.9 10409.6 .0 1544.9 .0 .0 .0 .0 .0
11 4.0 7579.1 .0 1246.6 .0 .0 .0 .0 .0
12 9.9 21200.3 .0 4023.5 0 .0 .0 .0 .0
13 10.0 24192.5 .0 5224.9 .0 .0 .0 .0 .0
14 10.0 26946.2 .0 6310.2 .0 .0 .0 .0 .0
15 10.0 29456.2 .0 7279.1 .0 .0 .0 .0 .0
16 10.0 31718.0 .0 8131.3 .0 .0 .0 .0 .0
17 10.0 33727.6 .0 8866.3 .0 .0 .0 .0 .0
18 10.0 35481.9 .0 9484.0 .0 .0 .0 .0 .0
19 10.0 36978.0 .0 9984.2 .0 .0 .0 .0 .0
20 10.0 38213.9 .0 10366.6 0 .0 .0 .0 .0
21 10.0 39188.2 .0 10631.1 .0 .0 .0 .0 .0
22 1.4 5372.3 .0 1456.1 .0 .0 .0 .0 .0
23 8.6 34510.6 .0 9321.6 .0 .0 .0 .0 .0
24 10.0 40273.2 .0 10806.2 .0 0 .0 .0 .0
25 9.9 40400.1 .0 10716.7 .0 .0 .0 .0 .0
26 9.9 40266.3 .0 10509.2 0 .0 .0 .0 .0
27 .4 1819.8 .0 470.8 .0 .0 .0 .0 .0
28 9.4 38052.9 .0 9712.9 .0 .0 .0 .0 .0
29 9.9 39222.0 .0 9740.5 .0 .0 .0 .0 .0
30 9.8 38317.4 .0 9179.6 0 .0 .0 .0 .0
31 9.8 37162.9 .0 8501.3 0 .0 .0 .0 .0
32 9.8 35762.4 .0 7705.7 0 .0 .0 .0 .0
33 5.3 18898.8 .0 3843.4 0 .0 .0 .0 .0
34 4.4 15222.1 .0 2930.4 .0 .0 .0 .0 .0
35 9.7 32243.8 .0 5521.6 .0 .0 .0 .0 .0
36 7.2 22703.1 .0 3203.6 .0 .0 .0 .0 .0
37 2.4 7480.4 .0 898.8 0 .0 .0 .0 .0
38 9.6 28948.4 .0 2568.5 0 .0 .0 .0 .0
39 3.8 11315.3 .0 573.5 0 .0 .0 .0 .0
40 5.7 16673.5 .0 347.0 0 .0 .0 .0 .0
41 .4 1024.4 .0 1.3 0 .0 .0 .0 .0
42 9.1 25878.2 .0 .0 0 0 .0 .0 .0
43 4.8 13406.5 .0 .0 0 0 .0 .0 .0
44 2.0 5432.4 .0 .0 0 0 .0 .0 .0
45 .2 538.3 .0 .0 0 0 .0 .0 6000.4
46 2.3 6212.7 .0 .0 0 0 .0 .0 .0
47 5.5 14056.8 .0 .0 0 0 .0 .0 .0
48 . 2 500.7 .0 .0 0 0 .0 .0 6000.4
49 3.6 8945.5 .0 .0 0 0 .0 .0 .0
50 1.2 2780.9 .0 .0 0 0 .0 .0 .0
51 8.1 18422.3 .0 .0 0 0 .0 .0 8077.5
52 9.2 18814.8 .0 .0 0 0 .0 .0 9162.7



2.

Failure Surface Specified By 42 Coordinate Points

Circle Center At

Q00 0 WLW

NOINN0OWOR

16343.
13796.
11178.
8497.
5760.
2973.
82.
222.

Point

No.

NoWwsEJUOoOOo

X-surf
(fr)

120.
129.
139.
149.
159.
168.
178.
188.
198.
208.
218.
228,
238.
248.

258
268

278.
288.
298.
308.

318
328

338.
347.

357

367.
377.
386.
396.
405.
415.
424.
433.
443,
452.
461.
470.
479.
488.
496,
505.
513.

00
70
44
23
05
92
81
73
67
63
61
60
60
60
60
59
58

COOCOO0OO0OO0O0

QOO0 OOOO0O

Y=Surf
(ft)

83.84
81.40
79.15
77.09
75.24
73.58
72.11
70.85
69.78
68.92
68.25
67.78
67.52
67.45
67.58
67.92
68.45
69.18
70.11
71.24
72.57
74.10
75.82
77.75
79.86
82.18
84.68
87.38
90.28
93.36
96.63
100.09
103.74
107.57
111.59
115.79
120.17
124.73
129.47
134.38
139.47
144.15

247.0 ; Y

OCOOOOOOO

567.2

COOCOO0OO0O0OO0

COOQOOOOOO0

and Radius,

OCOOOO0OO0OO0OO0

9085.3
9004.6
8920.8
8833.7
8743.5
8650.1

470.9
2699.7



Failure Surface Specified By 41 Coordinate Points

Point X=-Surf Y-surf
No. (ft) (ft)
1 120.00 83.84
2 129.83 81.98
3 139.68 80.30
4 149,57 78.80
5 159.48 77.48
6 169.42 76.33
7 179.37 75.37
8 189.34 74.58
9 199.32 73.97
10 209.31 73.55
11 219.31 73.30
12 229.31 73.24
13 239.31 73.35
14 249.30 73.65
15 259.29 74.12
16 269.27 74.78
17 279.24 75.62
18 289.18 76.63
19 299.11 77.83
20 309.02 79.20
21 318.90 80.75
22 328.75 82.48
23 338.56 84.39
24 348.34 86.47
25 358.08 88.73
26 367.78 91.17
27 377.44 93.78
28 387.04 96.56
29 396.59 99,52
30 406.09 102.64
31 415.53 105.94
32 424.91 109.41
33 434.23 113.05
34 443.48 116.85
35 452.65 120.82
36 461.76 124.96
37 470.79 129.26
38 479.74 133.72
39 488.60 138.34
40 497.39 143.12
41 497 .86 143.39
Circle Center At X = 227.9 ; Y = 627.7 and Radius, 554.5
* %k 2.061 * %k %k

Failure Surface Specified By 42 Coordinate Points

Point X-surf Y-Surf

No. (ft) (ft)
1 115.56 83.81
2 125.43 82.20

3 135.32 80.74



145.23
155.17
165.12
175.08
185.06
195.05
205.04
215.04
225,04
235.04
245.03
255.02
265.01
274 .98
284.94
294.89
304.82
314.73
324.61
334.47
344.31
354.11
363.89
373.62
383.33
392.99
402.61
412.19
421.72
431.20
440.63
450.01
459.34
468.60
477.81
486.95
496.03
505.04
513.49

Circle Center At X

hkk 2.063

79.
78.
77.
76.
75.
75.
74.
74.
74.
74.
74.
75.
75.
76.
77.
78.
79.
81.
82.
84.
86.
88.
90.
92.
94.
97.
100.
103.
106.
109.
112.
116.
119.
123.
127.
131.
135.
139.
144.

223.5 ;

k k%

44
29
30
46
78
26
89
68
63
73
99
40
97
70
58
62
82
17
67
33
14
11
23
50
92
50
22
10
13
30
62
09
71
47
38
42
62
95
17

Y

Failure Surface Specified By 42

Point X-surf

N

B

O.

RPOWOWONOOTWNDF

(ft)

115.56
125.44
135.35
145.27
155.21
165.17
175.14
185.12
195.11
205.11
215.11

Y-Surf
(ft)

83.

82.

81

= 713.9 and Radius,

Coordinate Points

639.3



225.11
235.11
245.10
255.09
265.07
275.04
285.00
294.94
304.87
314.77
324.65
334.51
344.34
354.14
363.91
373.64
383.34
393.00
402.62
412.20
421.73
431.21
440.65
450.03
459.36
468.63
477.84
486.99
496.08
505.11
510.79

Circle Center At X

%k k

2.068

75.46
75.62
75.93
76.40
77.02
77.79
78.71
79.79
81.02
82.40
83.94
85.62
87.46
89.44
91.58
93.87
96.30
98.89
101.62
104.50
107.52
110.69
114.01
117.47
121.08
124.82
128.71
132.74
136.91
141.22
144.04

= 219.7 ; Y

*h%*

Failure Surface Specified By 41

Point
NO.

X=-surf
(ft)

120.00
129.57
139.21
148.90
158.65
168.45
178.29
188.17
198.09
208.03
217.99
227.97
237.97
247.97
257.97
267.96
277 .95
287.92
297.87
307.79

Y=-Surf
(ft)

83.84
80.94
78.27
75.82
73.60
71.60
69.83
68.29
66.98
65.90
65.05
64.43
64.05
63.90
63.97
64.29
64.83
65.60
66.61
67.84

= 727.3 and Radius,

Coordinate Points

651.8



317.68
327.54
337.35
347.11
356.83
366.48
376.08
385.60
395.05
404.42
413.71
422.91
432.02
441.03
449.94
458.74
467 .42
475.99
484.43
492.75
498.97

Circle Center At X

* k%

2.070

139.09
143.45

= 249.6 ; Y

* k%

Failure Surface Specified By 42

X-Surf
(£t)

115.56
125.14
134.
144.
154.
164.
173.
183.
193.
203.
213.
223.
233.

243

°

2563.
263.
273.
283.
293.
303.
313.
323.
333.
342.
3562.
362.
371.
381.
391.

78
48
23
03
86
74
65

Y-sSurf
(ft)

69.48

= 494.7 and Radius,

Coordinate Points

430.8



400.
409.
419.
428.
437.
446.
455.
464.
473.
481.
490.
498.
506.

Circle Center At

54

* k& 2.073

113.20
117.86
122.71
127.76
133.00
138.43
143.84

249.6 ; ¥

*kk

Failure Surface Specified By 44

Point X-surf
No. (ft)

1 115.56
2 125.15
3 134.79
4 144.49
5 154.25
6 164.04
7 173.88
8 183.75
9 193.65
10 203.59
11 213.54
12 223.51
13 233.50
14 243.49
15 253.49
16 263.49
17 273.49
18 283.47
19 293.44
20 303.40
21 313.33
22 323.24
23 333.11
24 342.95
25 352.74
26 362.50
27 372.20
28 381.85
29 391.44
30 400.97
31 410.43
32 419.82
33 429,14
34 438,37
35 447 .52
36 456,59
37 465.56
38 474 .44

Y~surf
(ft)

= 514.8 and Radius,

Coordinate Points

451.4



483.
491.
500.
508.
517.
517.

Circle Center At

*Kk*k

2.073

122.96
127.94
133.10
138.44
143.96
144.39

= 253.6 ; Y

* k%

Failure Surface Specified By 43

Point
No.

X=-surf
(ft)

120.
129.
139.
148.
158.
168.
177.
187.
197.

207

217.

227

237.
247.
257.
267.
277.
287.
297.
307.
317.
327.
337.

346

356.
366.
376.

385

395.

404

414.
423.
432.
441,
450,
459.
468.
477.
485,
494,
502.
510.
514.

00
51
09
73
43
19

97

Y-Surf
(ft)

83.84
80.75
77.87
75.22
72.79
70.59
68.61
66.85
65.33
64.03
62.96
62.11
61.50
61.12
60.97
61.04
61.35
61.89
62.65
63.65
64.88
66.33
68.01
69.91
72.04
74.40
76.98
79.78
82.80
86.04
89.49
93.16
97.05
101.14
105.44
109.95
114.67
119.58
124.70
130.01
135.51
141.21
144.25

= 533.0 and Radius,

Coordinate Points

469.9



Circle Center At X

* %k %k

2.075

259

* %k

.2 ;X

495.6

and Radius,

Failure Surface Specified By 44 Coordinate Points

Point
No.

Circle Center At

*k*k

X-Surf
(ft)

i111.
120.
130.
140.
149.
159.

169

.

179.
189.
199.
209.
219.
229.
239.
249.
259.

269

279.
289.
299,
309.
318.
328.
338.

348
358

368.
377.
387.
396.
406.
415.
425.
434.
443.
452.
461.
470.
479.
488,
497.
505.
514.
519.

11
73
41

2.079

249

K h*k

Y-Surf
(ft)

83.78
81.05
78.53
76.20
74.06
72.13
70.40
68.87
67.54
66.42
65.49
64.77
64.25
63.94
63.83
63.92
64.22
64.72
65.43
66.33
67.45
68.76
70.27
71.99
73.90
76.02
78.33
80.84
83.55
86.46
89.56
92.85
96.33
106.00
103.87
107.92
112.15
116.57
121.17
125.95
130.91
136.04
141.35
144.45

.6 ; Y

554.4

and Radius,

434.7

490.6
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** STABL/G **

Slope Stability Program

Portions of this program (c) 1992
by
GEOSOFT
1442 Lincoln Avenue, Suite 146
Orange, CA 92665
U.S.A.

--Slope Stability Analysis--

Simplified Janbu,

or Spencer‘s Method of Slices

Simplified Bishop

Run Date: 08-15-1995
Input Data Filename: 133c3.stb
Output Filename: 133c3.o0ut
Plotted Output Filename: 133c3.pll

PROBLEM DESCRIPTION FIELDCREST CANNON SLOPE STABILITY

ON 1-2

BOUNDARY COORDINATES

6 Top Boundaries
24 Total Boundaries

Boundary X-Left Y-Left
No. (ft) (ft)
1 .00 22.00
2 27.00 23.00
3 88.00 43,00
4 98.00 43.20
5 102.00 41.50
6 306.00 85.00
7 105.00 40.50
8 306.00 83.50
9 105.00 40.50
10 128.00 33.00
11 171.00 32.00
12 213.00 33.00
13 256.00 47.00
14 291.00 49.00
15 338.00 33.00
16 128.00 33.00
17 27.00 23.00
18 80.00 25.00
19 144.00 28.00
20 160.00 29.00
21 213.00 33.00
22 261.00 35.00
23 288.00 35.00

X-Right
(ft)

27.

88.

98.
102.
306.
406.
306.
406.
128.
171.
213.
256.
291.
338.
406.
144.

144.
160,
213.
261.
288.
338,
406.

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

.00

00
00
00
00
00
00
00

SECTI

Soil Type
Below Bnd

NOOAOOOOAESE VIO OITWWAENNDE RSSO



ISOTROPIC SOIL PARAMETERS
7 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pct) (pct) (psf) (deqg) Paran. (psf) No.
1 110.0 125.0 150.0 20.0 .00 0 1
2 70.0 70.0 100.0 15.0 .00 0 1
3 70.0 70.0 .0 5.0 .00 0 1
4 110.0 125.0 200.0 20.0 .00 0 1
5 110.0 125.0 150.0 15.0 .00 0 1
6 120.0 130.0 200.0 20.0 .00 0 1
7 120.0 120.0 1000.0 45.0 .00 0 1

1 PITEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 4 Coordinate Points

Point X-Water Y-Water

No. (ft) (ft)
1 .00 5.00
2 111.00 15.00
3 350.00 40.00
4 406.00 40.10

BOUNDARY LOAD (S)
3 Load(s) Specified

Load X-Left X-Right Intensity Deflection
No. (ft) (ft) (lb/sqft) (deg)

1 308.00 308.20 30000.0 .0

2 316.00 316.20 30000.0 .0

3 320.00 400.00 1000.0 .0

NOTE - Intensity Is Specified As A Uniformly Distributed
Force Acting On A Horizontally Projected Surface.

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.



100 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 10 Points Equally Spaced
ft.

Along The Ground Surface Between X = 20.00
and X = 100.00 ft.
Each Surface Terminates Between X = 320.00 ft.
and X = 400.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 15.00 ft.

10.00 ft. Line Segments Define Each Trial Failure Surface.

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.

* % Safety Factors Are Calculated By The Modified Bishop Method * *

Failure Surface Specified By 33 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (£ft)

1 82.22 41.11
2 82.03 39.15
3 101.88 37.41
4 111.76 35.91
5 121.68 34.64
6 131.63 33.60
7 141.60 32.79
8 151.58 32.21
9 161.57 31.86
10 171.57 31.75
11 181.57 31.87
12 191.57 32.22
13 201.55 32.80
14 211.51 33.62
15 221.46 34,67
16 231.38 35.95
17 241.26 37.46
18 251.11 39.19
19 260.92 41.16
20 270.67 43.36
21 280.37 45,78
22 290.02 48,42
23 299.60 51.29
24 309.11 54.38
25 318.54 57.69
26 327.90 61.22
27 337.17 64.97
28 346.35 68.93
29 355.44 73.10

30 364.43 77.49



Slice
No.

373.31 82.08
382.09 86.88
385.75 88.99

Circle Center At X = 171.4 ; Y = 461.8 and Radius, 430.0

Width
Ft (m)
5.8

o
W o b
« o o o s o o e s e o o

H

e
O NWWOVUWNOONOCANBOANOOWOVVOYWOONNOONAOOOOOWVWOROHVOO

-
HFOWOYVWOYUEARELOOOUOIONNOO CONJWOWKWOWOW

s o

N [\S e\ geel

WWWOWWOWIEND

* %k 1.517 % % %

Individual data on the 51 slices

Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Weight Top Bot Norm Tan Hor Ver Load
Lbs (kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)
969.0 .0 .0 . .0 . .0 .
1547.7
2969.2
1971.5
55.
1535.
4295.
7706.
1657.
7804.
11591.
3826
9752
15403.
16043.
1018.
18549.
19862.
16205.
4794 .
21957.
11373.
11470.
24152
25291.
26148.
13256.
13339.
25999.
25016.
23780
2352.
1057.
19152.
14719.
4509.
446,
2018.
14759.
413,
4781.
2910.
14943.
15633.
13302.
10868.
8341.
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7900.
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48
49
50
51

8.
8.

0 Y

2.

5732.
3049.
146.
234.

~l OV

OO OO0

[eNeoRoNe)

[eNoNeRe]
[eNeNeNo]
OO0

Failure Surface Specified By 31 Coordinate Points

Point X-surf
No. (ft)

1 64.44
2 74.32
3 84.23
4 94,17
5 104.13
6 114.11
7 124.11
8 134.11
9 144.10
10 154.10
11 164.08
12 174.05
13 183.99
14 193.90
15 203.78
16 213.61
17 223.40
18 233.14
19 242.82
20 252.43
21 261.98
22 271 .45
23 280.84
24 290.15
25 299.36
26 308.47
27 317.49
28 326.39
29 335.18
30 343.86
31 344.65

Circle Center At X

* %k 1.674

Y-Surf
(ft)

35.28
33.70
32.36
31.26
30.40
29.79
29.41
29.28
29.40
29.75
30.35
31.19
32.27
33.59

35.

15

36.96
38.99
41.27
43.78
46.53
49.51
52.72

56.

16

59.82
63.71
67.83

72.

16

76.71
81.47
86.45
86.93

134.5

ek k

Y

Failure Surface Specified By 29

Point X-surf

No. (ft)
1 73.33
2 83.17
3 93.06
4 102.98
5 112.94
6 122.92
7 132.91
8 142.91

Y-Surf
(ftr)

38.
36.
34.
33.
32.
32.
31.
31.

19
41
90
67
72
05
65
53

= 441.3 and Radius,

Coordinate Points

lejoRoRe)

412.0

8883.
8774.

813.
2844,

[colr =N §1 0 e)



9 152.91 31.69

10 162.90 32.13
11 172.87 32.85
12 182.82 33.85
13 192.74 35.12
14 202.62 36.67
15 212.45 38.50
16 222.23 40.60
17 231.94 42.97
18 241.59 45.61
19 251.16 48.52
20 260.64 51.69
21 270.03 55.13
22 279.32 58.83
23 288.50 62.78
24 297.57 66.99
25 306.52 71.45
26 315.35 76.16
27 324.03 81.12
28 332.58 86.31
29 332.61 86.33
Circle Center At X = 142.1 ; ¥ = 390.0 and Radius, 358.5
% %k 1.708 * % %

Failure Surface Specified By 37 Coordinate Points

Point X-surf Y-Surf
No. (ft) (ft)

1 55.56 32.36
2 65.52 31.50
3 75.49 30.78
4 85.48 30.21
5 95.47 29.78
6 105.46 29.50
7 115.46 29.37
8 125.46 29.38
9 135.46 29.54
10 145.46 29.85
11 155.45 30.31
12 165.43 30.91
13 175.40 31.65
14 185.36 32.54
15 195.31 33.58
16 205.24 34.77
17 215.15 36.10
18 225.04 37.57
19 234.91 39.19
20 244.75 40.96
21 254 .57 42 .86
22 264 .35 44,92
23 274.11 47 .11
24 283.83 49,45
25 293.52 51.93
6 303.17 54.55
27 312.78 57.32
28 322.35 60.22
29 331.87 63.26

30 341.35 66.45



Circle Center At

* %k

350.
360.
369.
378.
388.
397.
399,

79
17
50
78
00
16
94

X

1.748

= 119

* %k %

.5 5 Y

Failure Surface Specified By 37

Point
No.

ORJOAUIS LW

X=-surf
(ft)

156.
166.
176.

186.

196.

206

216.
225.
235.
245.
255.
265.

274

284.
294.
303.
313.
322.
332.
341.
351,
360.
369.
379.
388.
393.

Circle Center At

)k %k

1.765

* ke k

Y-Surf
(ft)

29.45
28.77
28.22
27.81
27.55
27.42
27.43
27.58
27.86
28.29
28.85
29.55
30.39
31.37
32.49
33.74
35.14
36.66
38.33
40.13
42.07
44.15
46.35
48.70
51.18
53.79
56.54
59.42
62.43
65.58
68.85
72.26
75.80
79.46
83.26
87.18
89.37

.9 ;Y

711.4

and Radius,

Coordinate Points

748.6

and Radius,

682.0

721.2



Failure Surface Specified By 32 Coordinate Points

Point X-surf
No. (ft)
1 46.67
2 56.62
3 66.59
4 76.58
5 86.57
6 96.57
7 106.57
8 116.57
9 126.56
10 136.54
11 146.51
12 156.46
13 166.39
14 176.30
15 186.17
16 196.02
17 205.83
18 215.60
19 225.33
20 235.01
21 244 .64
22 254.21
23 263.73
24 273.19
25 282.58
26 291.91
27 301.16
28 310.34
29 319.44
30 328.46
31 337.39
32 342.48

Circle Center At X

*kk 1.824

Y-Surf
(ft)

29.45.

28.51
27.76
27.21
26.84
26.68
26.70
26.92
27.33
27.93
28.73
29.72
30.90
32.27
33.83
35.59
37.53
39.66
41.98
44.49
47.19
50.07
53.13
56.38
59.81
63.42
67.21
71.18
75.33
79.65
84.14
86.82

100.3 ; Y

* k%

Failure Surface Specified By 36

Point X-surf

No. (ft)
1 64.44
2 74.43
3 84 .42
4 94.41
5 104.41
6 114.41
7 124.41
8 134.41
9 144.40

Y~-Surf
(ft)

= 544.1 and Radius,

Coordinate Points

517.4



154.
l164.
174.
184.
194.
204.
214.
224.
233.
243.
253.
263.
273.
282.
292.
302.
312.
321.
331.
340.
350.
359,
369.
378.
388.
397.
399.

39
37
35
31
26
20
12
02
90
77
61
42
21
97
71
41
07
71
31
86
38
86
30
69
03
33
67

Circle Center At X

kK 1.857

46.65

* %k

Failure Surface Specified By 38

Point X-surf
No. (ft)

1 37.78
2 47 .78
3 57.78
4 67.78
5 77.78
6 87.77
7 97.76
8 107.75
9 117.73
10 127.71
11 137.67
12 147 .63
13 157.58
14 167.52
15 177.44
16 187.36
17 197.25
18 207.14
19 217.01
0 226.86
21 236.69
22 246.50
23 256.29
24 266.06

Y-surf
(ft)

26.53
26.42
26.41
26.50
26.69
26.99
27.39
27.89
28.49
29.20
30.01
30.92
31.94
33.05
34.27
35.59
37.01
38.54
40.16
41.89
43.72
45.64
47.67
49.80

= 789.9 and Radius,

Coordinate Points

756.3



26 285.53 54,36
27 295.23 56.79
28 304.91 59.32
29 314.56 61.95
30 324.18 64.68
31 333.77 67.51
32 343.33 70.43
33 352.87 73.45
34 362.37 76.57
35 371.83 79.79
36 381.27 83.11
37 390.67 86.52
38 399.02 89.65
Circle Center At X = 53.9 ; Y = 999.3 and Radius, 972.9
X 1.863 %k k

Failure Surface Specified By 34 Coordinate Points

Point X=-surf Y-Surf
No. (ft) (ft)

1 73.33 38.19
2 83.33 38.02
3 93.33 37.97
4 103.33 38.02
5 113.33 38.19
6 123.33 38.46
7 133.32 38.85
8 143.31 39.35
9 153.29 39.95
10 163.26 40.67
11 173.23 41.50
12 183.18 42 .44
13 193.13 43.49
14 203.06 44 .64
15 212.98 45,91
16 222.89 47 .29
17 232.77 48.78
18 242 .65 50.38
19 252.50 52.08
20 262.33 53.90
21 272.15 55.82
22 281.94 57.85
23 291.71 60.00
24 301.45 62.24
25 311.17 64.60
26 320.86 67.07
27 330.52 69.64
28 340.16 72.32
29 349.76 75.10
30 359.34 77.99
31 368.88 80.99
32 378.38 84.09
33 387.85 87.30
34 393.82 89.39

Circle Center At X = 93.5 ; Y = 940.8 and Radius, 902.9



%%k 1.875 * %k %k

Failure Surface Specified By 33 Coordinate Points

Point X=-surf Y-Surf
No. (ft) (ft)
1 82.22 41.11
2 91.93 38.70
3 101.69 36.55
4 111.51 34.65
5 121.38 33.00
6 131.28 31.61
7 141.21 30.47
8 151.17 29.59
9 161.15 28.96
10 171.15 28.60
11 181.15 28.4°9
12 191.15 28.64
13 201.14 29.05
14 211.12 29.71
15 221.07 30.63
16 231.00 31.81
17 240.90 33.24
18 250.76 34,93
19 260.57 36.87
20 270.32 39.06
21 280.02 41.51
22 289.65 44,20
23 299.21 47 .14
24 308.69 50.33
25 318.08 53.76
26 327.38 57.43
27 336.59 61.34
28 345.69 65.48
29 354.68 69.86
30 363.56 74.47
31 372.31 79.30
32 380.93 84,36
33 388.61 89.13
Circle Center At X = 180.4 ; Y = 416.5 and Radius, 388.0

* %k 1.884 * % %



FIELDCREST CANNON-oLOPE STABILITY SECTION 1-1

1354.00 201.00 268.00 335.00

©67.00

Moist Saturated Friction Minimum Factor of Safety 2.057
Soil Unit Weight Unit Weight Cohesion Angle
1 110.000 120.000 150.000 20.000
2 70.000 70.000 100.000 15.000
3 70.000 70.000 0.000 5.000
N 4 120.000 130.000 200.000 20.000
5 120.000 120.000 1000.000 45.000

m w _ I T m I ~
0 67.00 134.00 201.00 268.00 335.00 402.00 469.00 536.00

SSAME oo

FIGURE 3




FIELDCREST CANNON <. OPE STABILITY  SECTION 1-2 =

106.00 159.00 212.00 265.00

53.00

Moist Saturated Friction Minimum Factor of Safety 1.517
Soil Unit Weight Unit Weight Cohesion Angle
1 110.000 125.000 150.000  20.000
2 70.000 70.000 100.000 15.000
3 70.000 70.000 0.000 5.000
N 4 110.000 125.000 200.000  20.000
5 110.000 125.000 150.000 15.000
6 120.000 130.000 200.000 20.000
7 120.000 120.000 1000.000  45.000

106.00

159.00

s 7]

212.00

I I I

265.00 318.00 371.00 424.00

SSAME o
BT

FIGURE 4
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APPENDIX V

EROSION AND SEDIMENTATION CONTROL PLAN



Qctober 5, 1995

North Carolina Department of Environment,
Health, and Natural Resources

Land Quality Section

919 North Main Street

Mooresville, North Carolina, 28115

Attention: Mr. Jerry Cook

Reference: Erosion and Sedimentation Control Plan
Ash Handling Facility Expansion
Fieldcrest Cannon, Inc.
Kannapolis, North Carolina
S&ME Job No. 1356-95-133

Gentlemen:

On behalf of Fieldcrest Cannon, Inc., S&ME, Inc. presents this Erosion and Sedimentation
Control Plan for expansion of Fieldcrest Cannon’s existing ash handling facility in
Kannapolis, North Carolina. Expansion of the facility involves clearing two borrow areas,
heavy grading, and construction of a new containment dike. These activities will disturb
about 10 acres. This plan consists of engineering drawings, calculations, and a narrative
that describes the construction, operation and maintenance of stormwater control

measures for this project.

S&ME, Inc. 9751 Southern Pine Boulevard, Chariotte, North Carolina 28273, (704) 523-4726, Fax (704) 525-3953
Mailing address: P.O. Box 7668, Charlotte, North Carolina 28241-7668

Recycled Paper



If you have any questions or require additional information, please contact us.

Respectfully submitted,
S&ME, INC.

s

P. Greg Garrett, E.IT.

i aaqj - mﬁ‘%amﬂsﬁoggyg
Project Professional J‘&W CM«%‘(}K{%

R el

@@\w“ Eg&lﬁjﬁ ‘;7?

AP TR
bdwg . Ei% sl § %
% : 17.)8? i £
Dan E. Brewer, P.E. % % gf‘/g,g S &
ix &

Project Manager ) 9’?, s \,‘ %i«
N.C. Registration No. 1758@6””. bV\ s

gopnitt

attachments



EROSION & SEDIMENTATION CONTROL PLAN
ASH HANDLING FACILITY EXPANSION
FIELDCREST CANNON, INC.
KANNAPOLIS, NORTH CAROLINA
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Prepared For:
North Carolina Department of Environment,

Health and Natural Resources
Land Quality Section

Prepared By:
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Fieldcrest Cannon S&ME Job No. 1356-95-133
Erosion and Sedimentation Control Plan October 5, 1995

1.0 PROJECT INFORMATION

Site and Project Description

Fieldcrest Cannon, Inc. plans to expand their existing coal ash handling facility
which is located approximately 2 miles northeast of Kannopolis, North Carolina.
The property is located between Pump Station Road and Glenn Avenue, just
southeast of Kannopolis Lake in Rowan County, North Carolina (See attached

Location Map).

Past site operations have altered the site topography. Several containment ponds
exist adjacent to an ash fill area. Site drainage is predominantly to the south to the
unnamed creek which discharges to Irish Buffalo Creek just south of Kannopolis
Lake. A small unnamed creek flows through the center of the northern portion of
the site between Pond No.2 and the Upper Storage Area. This creek flows
beneath the central and southern portions of the site in a 48-inch diameter
reinforced concrete pipe that discharges to the unnamed creek near the bridge
shown on the drawings. Runoff from the Upper Storage Area, the Lower Storage
Area and a portion of the ash fill area flows to the overflow device in the southeast
corner of the Lower Storage Area. All runoff to this device enters the wastewater

treatment plant for treatment.

The site has been used for ash handling since the early 1970’s. Fieldcrest would
like to expand the facility to the south by constructing a new perimeter dike south
of the existing ash fill and to the west by clearing and grading a wooded area. A
portion of the property is located in the 100-year floodplain and will not be

disturbed by this project.

1-1



Fieldcrest Cannon S&ME Job No. 1356-95-133
Erosion and Sedimentation Control Plan October 5, 1995

1.2

The probosed expansion areas are shown on Sheet 6, Erosion Control Plan in
Appendix A. The wooded area south of the existing ash fill will be cleared prior to
construction of the new soil dike. Borrow Area | will be cleared and excavated to
the grades shown. Soil from Borrow Area | will be used to construct the new
containment dike. Soil from Borrow Area |l will be used as needed to complete
expansion of the facility and later for operation and closure of the facility. The total

disturbed area for the expansion will be approximately 10 acres.

Following completion of the expansion, the ash fill will be operated so that runoff
from the ash will be directed into the lower storage area. Runoff collected in the

lower storage area will be treated in Fieldcrest’s wastewater treatment plant.

Soils Information

Based on samples obtained by S&ME during a recent site investigation, residual
soils at the site vary from clayey silts and sandy silts to clayey/silty sands and
sandy clays. Ash materials at the site vary from fine sandly silts to silty fine sands.
Erosion of bare, unvegetated areas is likely. Groundwater is not anticipated to be

encountered during construction activities.

1-2



Fieldcrest Cannon S&ME Job No. 1356-95-133
Erosion and Sedimentation Control Plan October 5, 1995

2.1

2.2

2.0 EROSION AND SEDIMENTATION CONTROL MEASURES

Various temporary and permanent erosion and sedimentation control measures will
be required during the expansion and operation of the ash handling facility. These
measures are illustrated on the drawings in Appendix A. The various erosion and
sedimentation control measures have been designed in accordance with the North

Carolina Erosion and Sediment Control Planning and Design Manual, 1988.
Temporary Sediment Traps

Two temporary sediment traps will be constructed at the locations shown on Sheet
6. Less than 5 acres of disturbed area will drain into each sediment trap. The
traps will not be located within the 100-year floodplain. Details for construction of
the sediment traps are presented on the attached drawings. Sediment trap

calculations are included Appendix B.
Rock Dams

Runoff from Borrow Area Il will be routed through a sediment basin with a rock
dam outlet structure (RD,). The basin and rock dam have been designed for
runoff assuming the entire Borrow Area I is developed. This will allow Borrow
Area Il to be developed as needed during construction and operation of the
expansion area without upgrading the outlet structure. The :rock dam will be

maintained throughout the life of the borrow area.

An existing containment dike in the southwest corner of the ash fill will be used to

form a sediment basin with a rock dam outlet structure (RD,). By using this

2-1



2.3

2.4

Fieldcrest Cannon S&ME Job No. 1356-95-133
Erosion and Sedimentation Control Plan October 5, 1995

embankment with a rock dam outlet structure, sediment laden runoff can be

controlled during clearing and grading of Borrow Area |.
Land Grading

Heavy grading will be required to establish grades in Borrow Area |. Grading in
Borrow Area |l will be confined to as small an area as possible to provide borrow
soil as needed. All land grading will be controlled to the areas identified on the

attached drawings.

All permanent soil cut and fill slopes will be 3H:1V or flatter across the site. If
necessary, ash fill may be graded on 5H:1V or flatter slopes. Fill will be placed in

eight inch thick loose lifts and compacted with compaction equipment.
Permanent Ditches

Both grass-lined and riprap-lined ditches will be used to convey runoff to the
sediment traps and rock dams. Grass-lined ditches will be constructed with
temporary straw with net liners to prevent erosion of bare soils prior to the
establishment of grass in the ditches. A grass-lined ditch detail is included on

Sheet 6. Ditch sizing calculations are included in Appendix B.

Riprap-lined ditches will be constructed in steep channel sections where flow
velocities will be greater than the permissible velocity of a grass-lined ditch.
Locations of riprap-lined ditches are shown on Sheet 5. A riprap-lined ditch detail

is included on Sheet 6. Ditch sizing calculations are included in Appendix B.

2-2



Fieldcrest Cannon S&ME Job No. 1356-95-133
Erosion and Sedimentation Control Plan QOctaober 5, 1995

2.5

2.6

2.7

Riprap Inlet/Outlet Protection

Inlets and outlets of each culvert will be protected. from erosion by a riprap
protection device. The riprap protection should be installed immediately following

culvert instaliation. A detail is included on Sheet 6.
Surface Roughening

All cut and fill slopes will be roughened by discing or tracking with a tracked loader
or dozer prior to vegetating. Surface stabilization will be accomplished with
vegetation and mulch as soon as possible as specified in the seeding schedule on
Sheet 7.

Permanent Seeding

Following grading and construction of the new containment dike, all disturbed
areas including areas inside the ash fill boundary, will be permanently seeded.
Seeding shall be performed according to the seeding specifications shown in the

drawings.

During site operations, borrow soil may be needed to maintain access roads,
ramps, and side slopes. Borrow Area Il will be maintained as a borrow source
during site operations. Disturbed areas within Borrow Area |l that will not be used

for 60 days will be seeded according to the seeding schedule on Sheet 6.
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Fieldcrest Cannon S&ME Job No. 1356-95-133
Erosion and Sedimentation Control Plan October 5, 1995

o

3.0 CONSTRUCTION SEQUENCE

Obtain plan approval and permits prior to beginning work.
Flag the work limits to prevent unnecessary clearing.
Hold preconstruction meeting at least one week prior to starting construction.

Install sediment traps and rock dams as first construction activity. Excavate
temporary drainage channels in cut/fill areas as needed to ensure runoff from
cleared areas will flow through the sediment traps and rock dams. Install
permanent culverts at locations shown on Drawing 1.

Clear Borrow Area | and the wooded area south of the existing containment dike.
Prepare subgrade for construction of new soil containment dike by removing
vegetation and grubbing roots. If cleared brush is to be burned, Contractor shall
be responsible for obtaining required burn permits.

Grade Borrow Area | to the contours shown on the Grading Plan. Soil excavated
from Borrow Area Il shall be used to construct the new containment dike.

Following completion of grading of Borrow Area | and construction of the new soil
dike, construct permanent channels at locations shown on Drawing 1. Channel
details are shown on Drawing 2.

Finish all cut and fill slopes as soon as rough grading is complete. Leave slopes
slightly roughened and vegetate and mulch in accordance with the seeding
specifications immediately. Grass-lined channels shall be vegetated as soon as
possible.

All erosion and sediment control structures will be inspected weekly and after each
rainfall event during construction. Maintain all erosion control measures according
to the attached maintenance plan.
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Fieldcrest Cannon S&ME Job No. 1356-95-133
Erosion and Sedimentation Control Plan October 5, 1995

4.0 MAINTENANCE PLAN

The following maintenance plan shall be followed until the site is completely stabilized after
construction. During construction the Contractor shall be responsible for inspection and
maintenance of all erosion control features.

1. All erosion control measures will be checked for stability and operation following
any runoff producing rainfall and at least once every week. Any needed repairs
will be made immediately so that all erosion control measures are maintained as
designed. ,

2. The sediment traps and rock dams will be cleaned out when the level of sediment
reaches the mid-depth point below the weir elevation. Gravel will be cleaned or
replaced when the sediment pool no longer drains properly.

3. All seeded areas will be fertilized, reseeded as necessary, and mulched according
to the seeding specifications in order to maintain a dense vegetative cover.
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5.0 FINANCIAL RESPONSIBLITY/OWNERSHIP FORM



FINANCIAL RESPONSIBILITY/OWNERSHIP FORM
SEDIMENTATION POLLUTION CONTROL ACT

No person may initiate any land-disturbing activity on one or more contiguous acres as Covered by the Act
before this form and an acceptable erosion and sedimentation control plan have been completeq ang
by the Land Quality Section, N.C. Depanment of Environment, Heatth, and Natural Resources (p]ea:: proved
print and, if question is not applicable, pace N/A in the blank.) ) type or

Part A.
1. Project Name__Fieldcrest Cannon Ash Handling Facility Expansion

2. Location of land-disturbing activity: County__ Rowan ‘ City

Pump Station Road

or Township__ Kannapolis , and Highway / Street

3. Approximate date land-disturbing activity will be commenced:

4. Purpose of development (residential, commercial, industrial, etc.) :__Industrial

5. Total acreage disturbed or uncovered (including off-site borrow and waste areas ) : _ 10

6. Amount of fee enciosed $ 210.00

7. Has an erosion and sedimentation contro! plan been filed ? Yes X No

8. Person to contact should sediment control Issues arise during land-disturbing activity.

(704) 939-2654

Name___Rattle Moore Telephona

9. Landowner (s) of Record ( Use blank page to list additional owners.):

Fieldcrest Cannon, Inc.
Name (s)

P. O. Box 107 One Lake Drive

Current Mailing Address Current Street Address
Kannapolis NC 28082 Kannapolis NC 28081
City State Zip Clty State Zip

10. Recorded in Deed Book No. 658
Part B.

1. Person (s) or firms (s) who are financially responsible for this fand-disturbing activity (Use the bi -
additional persons or firms): ty( ank page 1o list

Page No. 956

Fieldcrest Cannon, Inc.
Name ot Person (s)or Firm (s)

P. 0. Box 107

One Lake Drive

Mailing Address

Kannapolis NC

28082

Street Address

Kannapolis NC

28081

City State

Telephone __(704) 939-2654

Zip

City State

Telephone

e

Zip

(704) 939-2654



2. (a) If the Financially Responsible Party is not a resident of North Carolina give name and street address of
a North Carolina Agent.

N/A
Name
Mailing Address | Street Address
City State Zip Clty State Zip
Telephone ) Telephone

(b) If the Financially Responsible Party is a Partnership or other person engaging in business under an
assumed name, attach a copy of the certificate of assumed name. If the Financially Responsible Party is a
Corporation give nams and street address of the Registered Agent.

Prentice Hall Legal & Financial Services

Name of Registered Agent

32 Loockerman Square, Suite L~100 Same
Mailing Address Street Address
Dover DE 19901
City State Zip Clty State Zip

(302) 674-1221

Telephone Teleptione

The above information is true and correct to the best of my knowledge and belief and was provided by me
under oath. ( This form must be signed by the financially responsible person if an individual or his atomey-in-
fact or if not an individual by an officer, director, pariner, or registered agent with authority 1o exscute instru-
ments for the finanacially responsible person ). | agree to provide corrected information should thers ba any
change in the information provided herein.

Type or print name Title or Authority
Signature Date

f , a Notary Public of the County of

State of North Carolina, hereby centity that

appeared personally betore me this day and being duly sworn acknowiedged that the above form was exe-
cuted by him.

Witness my hand and notarial seal, this day of , 19

Seal Notary
My commission expires

Rev 1150



APPENDIX B
EROSION AND SEDIMENTATION CONTROL
CALCULATIONS
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Table 8.03a

Value of Runotf Coefficient

0 Nna s

(C) for Rational Formula

l.and Use

Business:
Downtown areas
Neighborhood areas

Residential:
Single-family areas
Multi units, detached
Multi units, attached
Suburban

Industrial:

Light areas
Heavy areas

Parks, cemeteries

Playgrounds

Railroad yard areas

Unimproved areas

Streets:
Asphalt
Concrete
Brick

Drives and walks

Roofs

Cc

0.70-0.95
0.50-0.70

0.30-0.50
0.40-0.60
0.60-0.75
0.25-0.40

0.50-0.80
0.60-0.90
0.10-0.26
0.20-0.35
0.20-0.40
0.10-0.30
0.70-0.95
0.80-0.95
0.70-0.85
0.75-0.85
0.75-0.85

l.and Use

Lawns:
Sandy soil, flat, 2%
Sandy soil, ave., 2-7%
Sandy soil, steep, 7%
Heavy soil, flat, 2%
Heavy soll, ave., 2-7%
Heavy soll, steep, 7%

Agricultural land:

Bare packed sail
Smooth
Rough

Cultivated rows
Heavy soil no crop
Heavy soil with crop
Sandy soil no crop
Sandy soit with crop

Pasture
Heavy soil
Sandy soil

Woodlands

Source: American Society of Civil Engineers

0.30-0.60
0.20-0.50

0.30-0.60
0.20-0.50
0.20-0.40
0.10-0.28

0.15-0.45
0.05-0.25
0.05-0.25

NOTE: The designer must use judgment to select the appropriate C value
within the range for the appropriate land use. Generally, larger areas with
permeable soils, flat slopes, and dense vegetation should have iowest C
values. Smaller areas with siowly permeable soils, steep slopes, and
sparse vegetation should ba assigned highest C values.

The overland flow portion of flow time may be determined from Figure 8.03a.
The flow time (in minutes) in the channel can be estimated by calculating the
average velocity in feet per minute and dividing the length (in feet) by the

average velocity.

Step 4. Determine the rainfall intensity, frequency, and duration (Figures 8.03b
through 8.03g-—source: North Carolina State Highway Commission; Jan.
1973). Select the chart for the locality closest 10 your location. Enter the
"duration” axis of the chart with the calculated time of concentration, T¢. Move
vertically until you intersect the curve of the appropriate dcsign storm, then

move horizontally to rcad the rainfall intensity factor, i, in inches per hour.

Step 5. Determine peak discharge, Q (113/scc), by multiplying the previously
determined factors using the rational formula (Sample Problem §.03a).




Appendices

Rainfall intensity - inches/hour

Rainfall intensity - inchesfhour

Figure 8.03f Rainfali intensity duration curves—Asheville.
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Practice Standards and Specifications

Definition

Purpose

“Conditions Where
Practice Applies

Planning
Considerations

Design Criteria

ROCK DAM

A rock embankment located to capture sediment.

To retain sediment on the construction site and prevent sedimentation in off-
site streams, lakes, and drainage ways.

The rock dam may be used instead of the standard sediment basin with barrel
and riser (Practice 6.61, Sediment Basin). The height of the dam is limited to 8
ft, and drainage area should be no larger than 50 acres.

The rock dam is preferred where a stable, earthen embankment would be dif-
ficult to construct, and riprap and gravel are readily available. The site must be
accessible for periodic sediment removal.

A rock dam should not be located in a live stream.

A sediment basin formed by a rock embankment is used primarily where it is
desirable to have the top of the structure serve as the overflow outlet and where
suitable rock is readily available. A long weir crest is designed to keep flow
depth shallow and discharge velocities low. The inside face of the rock dam
must be covered with gravel to reduce the rate of seepage through the dam so
that a sediment pool will form during runoff events. The pool should drain slow-
ly through the gravel to improve basin trapping efficiency.

The abutments of the rock dam must be higher than the top of the dam to prevent
any water from flowing against the soil. A cutoff trench should be installed under
the entire length of dam and suitable filter fabric placed between the rock struc-
ture and its soil base and abutments. This prevents "piping" or soil movement
in the foundation and abutments. Rock should extend downstream from the toe
of the dam, on zero grade, a sufficient distance to stabilize flow and prevent
erosion.

For other planning considerations see Practice 6.61, Sediment Basin.

Drainage area—Ilimited to 50 acres

Design basin life—3 years or less
Dam height—limited to 8 ft

Basin locations—select areas that:
. providealargesurfaceareatotrapsedimem;

. intercept runoff primarily from disturbed areas;
. are accessible for periodic sediment removal;

. interfere minimally with construction activities.

6.63.1



6.63.2

Construction
Specifications

Basin volume—The volume of the basin should be at least 1800 ft3/acre based
on disturbed area draining into the basin, and measured 1 ft below the top of the
dam.

Spillway capacity—The spillway should carry peak runoff for a 10-year storm
with maximum flow depth 1 ft and a minimum freeboard 1 ft. The top of the

rock embankment may serve as the spillway.

Embankment-—
Top width— 5 ft minimum
Side slopes— Maximum: 2:1 upstream slope
3:1 downstream slope

Rock abutments should extend to an elevation at least 2 ft above the spillway.
Abutments should be 2 ft thick with 2:1 side slopes. The rock abutments should
extend down the downstream face of the dam to the toe, at least 1 ft higher than
the rest of the dam to protect the earth abutments from scour.

Outlet protection—A rock apron atleast 1.5 ft thick should extend downstream
from the toe of the dam, on zero grade, a sufficient distance to prevent channel
erosion, or a distance equal to the height of the dam whichever is greater,

Rock fill—Rock should be well graded, hard, erosion resistant stone with amin-
imum dsp size of 9 inches.

Protection from "piping"-—A keyway lined with geotextile filter fabric
should be on the soil foundation under the rock fill. To prevent soil movement
and piping under the dam, the filter fabric must extend from the keyway to the

‘downstream edge of the apron and must run under the dam’s abutments,

Basin dewatering—The entire upstream face of the rock structure should be
covered with fine gravel (NCDOT #57 washed stone or equivalent) a minimum
of 1 ft thick to reduce the drainage rate.

Trap efficiency—To obtain maximum trapping efficiency, consider the follow-
ing design principles :
« Allow surface area, .01 acres per cfs based on the 10-yr storm,

+ Locate sediment inflow to the basin away from the dam to prevent short
circuits from inlets to the outlet.

+ Design for a long detention period before the basin is completely drained
(8 hrs or more).

s

1. Clear the areas under the embankment and strip it of roots and other objec-
tionable material. Clear the reservoir area to facilitate sediment removal,

2. Excavate a cutoff trench a minimum of 2 ft deep and 2 ft wide with 1:1 side
slopes under the total length of the dam at its centerline. Line the trench with
extra-strength filter fabric before backfilling with rock. Apply filter fabric under
the rockfill embankment, from the upstream edge of the keyway to the



Practice Standards and Specifications

Maintenance

References

downstream edge of the apron. Overlap filter material a minimum of 1 ft at all
joints, with the upstream strip laid over the downstream strip.

3. Construct the embankment with well-graded rock and gravel to the size and
dimensions shown on the drawings. It is important that rock abutments be at
least 2 ft higher than the spillway crest and at least 1 ft higher than the
downstream face of the dam, all the way to the toe, to prevent scour and erosion
at the abutments.

4. Sediment-laden water from the construction site should be diverted into the
basin reservoir at the furthest area from the dam.

5. Construct the rock dam before the basin area is cleared to minimize sediment
yield from construction of the basin. Stabilize immediately all areas disturbed
during the construction of the dam except the sediment pool (References: Sur-
face Stabilization).

6. Safety—Sediment basins should be considered dangerous because they at-
tract children. Steep side slopes should be avoided. Fences with warning signs
may be needed if trespassing is likely. All state and local requirements must be
followed.

Check sediment basins after each rainfall. Remove sediment and restore original
volume when sediment accumulates to about one-half the design volume.

Check the structure for erosion, piping, and rock displacement after each sig-
nificant rainstorm and repair immediately.

Remove the structure and any unstable sediment immediately after the construc-
tion site has been permanently stabilized. Smooth the basin site to blend with
the surrounding area and stabilize. All water and sediment should be removed
from the basin prior to dam removal. Sediment should be placed in designated
disposal areas and not allowed to flow into streams or drainageways during
structure removal.

Surface Stabilization

6.10, Temporary Seeding

6.11, Permanent Seeding

6.12, Sodding

6.13, Trees, Shrubs, Vines, and Ground Covers

Runoff Control Measures
6.20, Temporary Diversions

Outlet Protection
6.41, Outlet Stabilization Structure

North Carolina Department of Transportation
Standard Specifications for Roads and Structures

6.63.3
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Triangular Channel Analysis & Design reneEn
Open Channel - Uniform flow r7/2g/?3/
Worksheet Name: FIELDCREST CANNON
Comment: NORTH SIDE DITCH, d50=9 in RIPRAP
Solve For Depth

Given Input Data:

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning’s n...... 0.068
Channel Slope... 0.0600 ft/ft
Discharge........ 7.05 cfs
Computed Results:
Depth............ 0.88 ft
Velocity......... 3.00 fps
Flow Area........ 2.35 st
Flow Top Width... 5.31 ft
Wetted Perimeter. 5.60 ft
Critical Depth... 0.81 ft
Critical Slope... 0.0979 ft/ft
Froude Number.... 0.80 (flow is Subcritical)

Creer Sitore Sresss:
T= vséié
'T’_,__ /,[pZH> CO,%Q)(D'Ob)
T 3,29 0/nT L 3.9 oy ( wme €.05)

Open Channel Flow Module, Version 3.42 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

B
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b
7)24 [55
Trapezoidal Channel Analysis & Design cace. BY Peb
Open Channel - Uniform flow
e BY: D
Worksheet Name: FIELDCREST CANNON
Comment: WEST SIDE DITCH, SECTION 2
Solve For Depth
Given Input Data:
Bottom Width..... 2.00 ft
Left Side Slope.. 3 00:1 (H:V)
Right Side Slope. 3.00:1 (H:V) . /Z” 2P AP
Manning’s n...... 0.084 G&D’
Channel Slope. 0.1000 ft/ft
Discharge........ 10.00 cfs
Computed Results:
Depth............ 0.72 ft
Velocity......... 3.32 fps
Flow Area........ 3.01 sf
Flow Top Width.. 6.33 ft
Wetted Perimeter. 6.57 ft
Critical Depth... 0.66 ft
Critical Slope... 0.1415 ft/ft
Froude Nunmber.... 0.85 (flow is Subcritical)
CHECIL SHEAR STREDS |
Teyds = zd)(0.72)(0.1) = .44
2" P AP = 500 ¥ HHT e
T Auowdse R | iy
Open Channel Flow Module, Version 3.21 (¢) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow ak by dwd
Worksheet Name: FIELDCREST CANNON
Comment: SOUTH DITCH TO SEDIMENT TRAP ST3 SHALLOW SLOPE SEcrion
Solve For Depth

Given Input Data:

Bottom Width..... 1.00 ft
Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning’s n...... 0.028 fon Noerh American Grecen S75
Channel Slope... 0.0100 ft/ft
Discharge........ 6.50 cfs
Computed Results:
Depth............ 0.71 £t
Velocity......... 2.91 fps
Flow Area........ 2.23 st
Flow Top Width... 5.27 ft
Wetted Perimeter. 5.50 ft
Critical Depth... 0.64 ft
Critical Slope... 0.0166 ft/ft
Froude Number. .. 0.79 (flow is Subcritical)

CHE UL SHem  Strepss

Teyds ~ GrH)(o7)(0.01) = 044
= /,gg 7 o 44 f—t

=

T pLowABLE R NAG ST5

Open Channel Flow Module, Version 3.21 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Tet]as
Trapezoidal Channel Analysis & Design e, By puo
Open Channel - Uniform flow L BY fuy
Worksheet Name: FIELDCREST CANNON
Comment: SOUTH DITCH TO SEDIMENT TRAP ST3 STEER StoPEe Secgiond

Solve For Depth

Given Input Data:

Bottom Width..... 1.00 ft

Left Side Slope.. 3.00:1 (H:V)

Right Side Slope. 3.00:1 (H:V)

Manning’s n...... 0.028 e Nopm Ameeicans GeeEN ST5
Channel Slope... 0.0800 ft/ft

Discharge........ 3.00 cfs

Computed Results:

Depth............
Velocity.........
Flow Area........
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number....

44 ft
.0184 ft/ft
.99 (flow 1is Supercritical)

HOONNMNOWUMO
[e0]
(%}
™
t

CHEUL SHEWL STkeess:
7= yAg = @2‘9(0'30(0'09); [.55

T quowrsE= 1,55 = (.55 ok

Open Channel Flow Module, Version 2.21 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design w »
Open Channel - Uniform flow ! porir?
Worksheet Name: FIELDCREST CANNON
Comment: SOUTH DITCH TO SEDIMENT TRAP ST3 SiLLond StoPE  SEZTION
Solve For Depth

Given Input Data:

Bottom Width..... 1.00 ft

Left Side Slope.. 3.00:1 (H:V)

Right Side Slope. 3.00:1 (H:V) » o
Manning’s n...... 0.077 VhTH O@AsE tinek | RetazbANCE G
Channel Slope.... 0.0100 ft/ft

Discharge........ 6.50 cfs

Computed Results:

Depth............
Velocity.........
Flow Area........
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number...

.64 ft
.1258 ft/ft
.30 (flow is Subcritical)

OO0 b s
0
©
m
ot

[ roniag e Verwory = U0 pe Fon Thl fescue

27 e O o Gonss b 1€ OF

Open Channel Flow Module, Version 2.21 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design Chle. BY F66
Open Channel - Uniform flow e BY A

Name: FTIELDCREST CANNON

SOUTH DITCH TO SEDIMENT TRAP ST3 STEEPR SLOPE SECTION

¢ Depth

sut Data:

3ottom Width..... 1.00 ft

Left Side Slope.. 3.00:1 (H:V)

Right Side Slope. 3.00:1 (H:V) 7 Yt
fanning’s n...... 0.077 W ITH GENZS LINER, KEThR2ATICE  C
’hannel Slope.... 0.0800 ft/ft

discharge........ 3.00 cfs

Results:

Jepth. ... ... .. 0.50 ft

Jelocity......u.. 2.44 fps

"low Area........ 1.23 sf

“low Top Width... 3.97 ft

letted Perimeter. 4.13 ft

“ritical Depth... 0.44 ft

ritical Slope... 0.1395 ft/ft o

froude Number.... 0.77 (flow is Subcritical)

LeownBle VetoaTy = ‘%.0 s o Tect %CVZ

Z.HY Fps e 4o i fLoass twer 24

rannel Flow Module, Version .21 (c) 1990
1 Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Table 8.03a
Runotf Coefficient | Land Use c Land Use c
* Rational Formula Business: Lawns:
Downtown areas 0.70-Q.95 Sandy soil, flat, 2% 0.05-0.10
Neighborhood areas  0.50-0.70 Sandy soil, ave., 2-7% 0.10-0.15

Sandy soil, steep, 7%  0.15.0.20
Residential: Heavy soil, fiat, 2% 0.13-0.17
Single-family areas  0.30-0.50 Heavy soil, ave., 2-7% 0.18-0.22
Multi units, detached 0.40-0.60 Heavy soil, steep, 7%  0.25-0.35
Multi units, attached  0.60-0.75
0.2

Suburban .25-0.40  Agricultural land:
Bare packed soil
Industrial; Smooth 0.30-0.60
Light areas 0.50-0.80 Rough 0.20-0.50
Heavy areas 0.60-0.90 Cultivated rows
Heavy soil no crop 0.30-0.60
Parks, cemeteries 0.10-0.25 Heavy soil with crop  0.20-0.50
Sandy soil no crop 0.20-0.40
Playgrounds 0.20-0.35 Sandy soii with crop  0.10-0.25
Pasture
Railroad yard areas 0.20-0.40 Heavy soil 0.15-0.45
Sandy soil 0.05-0.25
Unimproved areas 0.10-0.30 Woodlands 0.05-0.25
Streets:
Asphait 0.70-0.95
Concrete 0.80-0.95
Brick 0.70-0.85
Drives and walks 0.75-0.85
Roofs 0.75-0.85

NOTE: The designer must use jucgment to select the appropriate C value
within the ranga for the appropriate land use. Generally, larger areas with
permeable soils, {lat slopes, and dense vegetation should have lowest C
values. Smaller areas with slowly permeable soils, steep slopes, and
sparse vegetation should be assigned highest C values.

Source: American Society of Civil Engineers

The overland flow portion of flow time may be determined {rom Figure 8.03a.

The flow time (in minutes) in the channel can be estimatcd by calculating the

average velocity in feet per minute and dividing the length (in feet) by the
. average velocity.

Step 4. Determine the rainfall intensity, frequency, and duration (Figures 8.03b
through 8.03g~—source: North Carolina State Highway Commission: Jan.
1973). Select the chart for the locality closest 10 your location. Enter the
"duration" axis of the chart with the calculated time of concentration, Tc. Move
vertically uniil you intersect the curve of the appropriate design siorm, then
move horizontally to read the rainfall intensity factor, i, in inches per hour.

Step 5. Determine peak discharge, Q (t*/sec), by multiplying the previously
determined factors using the rational formula (Sample Probicm 8.03a).
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Design Procedure- The following is a step-by-step procedure for designing a runoff conveyance
Permissible Veloc ity channel using Manning’s equation and the continuity equation:

Table 8.05b

Manning’'s n for Structural

8.05.6

Channel Linings

Step 1. Dctermine the required flow capacity, Q, by estimatin g peak runoff rate
for the design storm (Appendix 8.03).

Step 2. Determine the slope and select channel geometry and lining,

Step 3. Determine the permissible velocity for the lining selected, or the desired
velocity, if paved.

Step 4. Make an initial estimate of channel size—divide the required Q by the
permissible velocity to reach a "first try” estimate of channel flow area. Then
select a geometry, depth, and top width to fit site conditions.

Step 5. Calculate the hydraulic radius, R, from channel geometry (Figure 8.05b).

Step 6. Determine roughness coefficient n.

Structural Linings—see Table 8.05b
Grass Lining:

a. Determine retardance class for vegetation from Table 8.05¢. To meet
stability requirement, use retardance for newly mowed condition (gen-
crally C or D). To determine channel capacity, use at least one retardance
class higher.

b. Determine n from Figure 8.05c.

Step 7. Calculate the actual channel velocity, V, using Manning’s equation
(Figure 8.05a), and calculate channel capacity, Q, using the continuity equation.

Step 8. Check results against permissible velocity and required design capacity
to determine if design is acceptable.

Step 9. If design is not acceptable, alter channel dimensions as appropriate. For
trapezoidal channels, this adjustment is usually made by changing the bottom
width.

Channel Lining Recommended
nvalues
Asphaltic concrete, machine placed 0.014
Asphalt, exposed prefabricated 0.018
Concrete 0.015
Metal, corrugated 0.024
Plastic - 0.013
Shotcrete 0.017
Gabion 0.030
Earth
Source: American Society of Civil Engineers (modified)
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Table 8.05d

Maximum Permissible
Velocities for Unprotected
Soils in Existing Channels.

Sample Problem 8.05a
Design of a
grass-lined channel.

Materials Maximum Permissible
Velocitles (Tp}
Fine Sand (noncolloidal) 2.5
Sand Loam (noncolloidal) 2.5 v
Silt Loam (noncolloidal) , 3.0
Ordinary Firm Loam 3.5
Fine Gravel 5.0
Stift Clay (very colloidal) 5.0
Graded, Loam to Cobblas (noncolloidal) 5.0
Graded, Silt to Cobbles (colloidal) 5.5
Alluvial Silts (noncolloidal) 35
Alluvial Silts (colloidal) 5.0
Course Gravel (noncolloidal) 6.0
Cobbles and Shingles 55
Shales and Hard Pans 6.0
Glven:

Design Q10 = 16.6 cfs

Proposed channel grade = 2%

Proposed vegetation: Tall fescue

Soil: Creedmoor (easily erodible)

Permissible velocity, Vp = 4.5 ft/s (Table 8.05a)

Retardance class: “B" uncut, "D cut (Table 8.05¢).

Trapezoidal channel dimensions:
designing for low retardance condition (retardance class D)
design to meet Vp,

Find:
Channel dimensions

Solution:
Make an initial estimate of channel size
A = Q/V; 16.6 cfs/4.5 f/sec = 3.69 1t2

Try bottom width = 3.0 ft

Z=3
A = bd + Zd°

P=b+2d v 221

An iterative solution using Figure 8.05a to relate flow depth to
Manning's n proceeds as follows: Manning's squation is used
to check velocities

dity Ay R(fy) n V(fps) Q(cls) Comments
08 4.32 0.54 0.043 3.25 14.0 V<Vp OK,
Q<Qip,
(too small, iry deeper channel)
0.9 5.13 0.59 0.042 3.53 18.10 V<Vp, CK,
Q>Quo, OK

d (f1)
1.5

Now design for high+etardance (class B):
Try d = 1.5 #t and trial velocity, Vi = 3.0 f/sec

A (it} R(fty Vi(fps) n Vi{fps) Qlcfs) Comments

11.25 0.20 3.0 2.5 reduce Vt
2.0 0.11 1.8 reduce Vi
1.6 0.12 1.6 18 Q>Q10 OK

Channel summary:

Trapezoidal shape, Z=3, b=3 ft, d=1.5 {t, grade = 2%

8.05.9




Table 8.05a
Maximum Allowable Design Velocities

1

for Vegetated Channels

Typical Soll 2 Grass Lining Permissible Velocity®
Channel Slope Characteristics for Established Grass
Application Lining (ft/sec)
0-5% Easily Erodible Bermudagrass 5.0
Non-plastic Tall fescue 45
(Sands & Silts) Bahiagrass 45
Kentucky bluegrass 45
Grass-legume mixture 35
Erosion Resistant Bermudagrass 6.0
Plastic Tall fescue 5.5
(Clay mixes) Bahiagrass 5.5
Kentucky bluegrass 55
Grass-legume mixture 45
5-10% Easily Erodible Bermudagrass 45
Non-plastic Tall fescue 40"
(Sands & Silts) Bahiagrass 4.0
Kentucky bluegrass 4.0
Grass-legume mixture 3.0
Erosion Resistant Bermudagrass 5.5
Plastic Tall fescue 5.0
(Clay Mixes) Bahiagrass 5.0
Kentucky bluegrass 5.0
Grass-legume mixture 3.5
>10% Easily Erodible Bermudagrass 3.5
Non-plastic Tall tescue 2.5
(Sands & Silts) Bahiagrass 2.5
Kentucky bluegrass 2.5
Erosion Resistant Bermudagrass 4.5
Plastic Tall fescue 3.5
(Clay Mixes) Bahiagrass 3.5
Kentucky bluegrass 3.5

Source: USDA-SCS Modified

NOTE: 'Permissible Velocity based on 10-yr storm peak runoff

230il erodibility based on resistance to soil movement from concentrated flowing water.
3Before grass is established, permissible velocity is determined by the type of temporary finer used.

8.05.4

Selecting Channel

To calculate the required size of an open channel, assume the design flow is

Cross-Section
Geometry

uniform and does not vary-with time. Since actual flow conditions change
throughout the length of a channel, subdivide the channel into design reaches,
and design each reach to carry the appropriate capacity.

The three most commonly used channel cross-sections are "V"-shaped, par-
abolic, and trapezoidal. Figure 8.05b gives mathematical formulas for the area,
hydraulic radius and top width of each of these shapes.



1
i
g TECHNICAL REFERENCE
%

r

Table7
Maximum Flow Depth(Ft.)

Fused

—NWwRUNoN®

mat

Table 8

Tractlve Force Limits and Roughness Coeff cients* - Unvegetated**

SC150 025 ()18
C125 022 014 014 2.25

P300 024 020  .020 2.00 .

“Recommended values based on above research, North American Green field studies and Published Federal

Highway Admiristration research.
** Tracuve force limits and roughness coefficients will increase dramaucally when vegetation is established

through the erosion control blanket.

C125and P300
effectively protect a
field test channel
carrying high
discharges over
gradients approaching
17%.




Appendices

Step 10. For grass-lined channels once the appropriate channel dimensions
have been selected for low retardance conditions, repeat steps 6 through 8 using
a higher retardance class, corresponding to tail grass. Adjust capacity of the
channel by varying depth where site conditions permit,

NOTE 1. If design velocity is greater than 2.0 ft/sec., a temporary lining
may be required to stabilize the channel until vegetation is established.
The temporary liner may be designed for peak flow from the 2-yr storm.
If a channel requires temporary lining, the designer should analyze shear
stresses in the channel to select the liner that provides protection and
promotes establishment of vegetation. For the design of temporary liners,

use tractive force procedure,

NOTE 2: Design Tables—Vegetated Channels and Diversions at the end
of this section may be used to design grass-lined channels with parabolic
Cross-sections.

Step 11. Check outlet for carrying capacity and stability. If discharge velocities
exceed allowable velocities for the receiving stream, an outlet protection struc-
ture will be required (Table 8.05d).

Sample Problem 8.05a illustrates the design of a grass-lined channel.

s T
4 x
_ Average Length
3 » of Veggtation?itn) Curve
. ‘ . 4
’ Longer than 30° A
\ \\ \ 11" to 24 B~
2 : B 6" to 10" c-
\ \ \\ 2" to 6" D
o o Less than 2* E
.U) \\ \\ 8
g b N
g —
c o8 l <
@ S e
= 06 D e
S~ E \ .R
04 .g~\ — ‘L —
e .
02 =

1 2 4 6 810 2 4" 6 810 20
VR, Product of Velocity and Hydraulic Radius

Figure 8.05¢ Manning’s 1 related to velocity, hydraulic radius, and vegeial retarcance.

8.05.7



Table 8.05¢

Retardance Classification for Vegetal Covers

Retardance Cover

Condition

A Reed canarygrass
Woeaeping lovegrass

Excellent stand, tall (average 36")
Excellent stand, tall (average 30")

B Tall fescue
Bermudagrass
Grass-legume mixture

(tall fescue, red
fescue, sericea
lespedeza)
Grass mixture
(timothy, smooth
bromegrass or
orchardgrass)
Sericea lespedeza
Reed canarygrass

Good stand, uncut, (average 18%)
Good stand, tall (average 12%)

Good stand, uncut

Good stand, uncut (average 20%)
Good stand, not woody, tall (average 19")
Good stand, cut (average 12-157)

Centipedegrass
Kentucky bluegrass

Alfalfa Good stand, uncut (average 117)
C Tail fescue Good stand (8-12")

Bermudagrass Good stand, cut (average 6°)
Bahiagrass Good stand, uncut (6-87)
Grass-legume mixture--

summer (orchardgrass,

redtop and annual Good stand, uncut (6-87)

lespedeza)

Very dense cover (average 67)
Good stand, headed (6-12")

Grass-legume mixture--
fall-spring (orchard-
grass, redtop, and
annual lespedeza)

Red fescue

Centipedegrass

Kentucky biuegrass

Redtop Good stand, uncut (15-207)
D Tall fescue Good stand, cut (3-4")

Bermudagrass Good stand, cut (2.5

Bahiagrass Good stand, cut (3-47)

Good stand, uncut (4-5%)
Good stand, uncut (12-18")
Good stand, cut (3-47)
Good stand, cut (3-4")

E Bermudagrass
Bermudagrass

Modified from: USDA-SCS, 1969. Engineering Field Manual.

Good stand, cut (1.57)

~ Burned stubble

8.05.8
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Table 8.05g

Permissible Shear Stresses
for Riprap and Temporary
Liners

Design Procedure-
Temporary Liners

Permissible Unit Shear Stress, Tg
Lining Category Lining Type (Ib/f1<)
Temporary Woven Paper Net 0.15
Jute Net 0.45
Fiberglass Roving:

Single 0.60
Double 0.85
Straw with Net 1.45
Curled Wood mat 1.55
Synthetic Mat 2.00

dso Stone Size (inches)
Gravel Riprap 1 0.40
2 0.80
Rock Riprap -6 --2.50
9 - 3.80
12 5.00
16 6.30
18 7.50
21 8.80
24 10.00

The following is a step-by-step procedure for designing a temporary liner for a
channel. Because temporary liners have a short period of service, the design Q
may be reduced. For liners that are needed for six months or less, the 2-yr fre-
quency storm is recommended. :

Step 1. Selecta liner material suitable for site conditions and application. Deter-
mine roughness coefficient from manufacturer’s specifications or Table 8.05e.

Step 2. Calculate the normal flow depth using Manning’s equation (Figure
8.05d). Check to see that depth is consistent with that assumed for selection of
Manning’s n in Figure 8.05d.

Step 3. Calculate shear stress at normal depth.

Step 4. Compare computed shear stress with the permissible shear stress for
the liner.

Step 5. If computed shear is greater than permissible shear, adjust channel
dimensions to reduce shear or select a more resistant lining and repeat steps 1
through 4. -
Design of a channel with temporary lining is illustrated in Sample Problem
8.05b.

8.05.13



Table 8.05¢

Manning’s Roughness Coefficient for Riprap and Gravel

Material

Gravel

Riprap

dso (inches)

s a
NN O D N -

18
21
24

n value for Depth Ranges

0-0.5 ft 0.5-1.0 1t 1.0-2.0 ft > 2.0 ft
0.033 0.028 0.026 0.025
0.045 0.034 0.034 0.031
0.108 0.054 0.044 0.041
0.215 0.068 0.062 0.047
0.797 0.084 0.060 5 0.053
—_ 0.104 0.068 0.059
— 0.127 ) 0.076 0.064
- 0.158 0.085 0.070
— 0.199 0.095 0.076

DETERMINING SHEAR STRESS
Shear stress, T, at normal depth is computed for the lining by the following
cquauon:

T = yds
where:
T - shearstressin Ib/ft®
y = unit weight of water, 62.4 Ib/ft*
d = flowdepthin ft
s = channel gradient in ft/ft.

If the permissible shear stress, Td, given in Table 8.05g is greater than the com-
puted shear stress, the riprap or temporary lining is considered acceptable. If a
lining is unacceptable, select a lining with a higher permissible shear stress and
repeat the calculations for normal depth and shear stress. In some cases it may
be necessary to alter channel dimensions to reduce the shear stress.

8.05.12

Computing tractive force around achannel bend requires specialconsiderations
because the change in flow direction imposes higher shear stress on the chan-
nel bottom and banks. The maximum shear stress in a bend, Tb, is given by the
following equation:

To = KbT
where: il
Tb = bend shear stress in Ib/ft?
Kb = bend factor
T = computed stress for straight channel in b/t

The value of Kb is related to the radius of curvature of the channel at its center
line, Re, and the bottom width of the channel, B, Figure 8.05e. The length of
channel requiring protection downstream from a bend, Lp, is a function of the
roughness of the lining material and the hydraulic radius as shown in Figure
8.05f.
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Practice Standards and Specifications

6.60
Ow .~‘
s o
" . Definition
Purpose
Conditions Where

Practice Applies

Planning
Considerations

 TEMPORARY SEDIMENT TRAP

A small, temporary ponding basin formed by an embankment or excavation to
capture sediment.

To detain sediment-laden runoff and trap the sediment to protect receiving
streams, lakes, drainage systems, and protect adjacent property.

At the outlets of diversions, channels, slope drains, or other runoff conveyan-
ces that discharge sediment-laden water.

/Below areas that are 5 acres or less.
Where access can be maintained for sediment removal and proper disposal.

In the approach to a storm water inlet located below a disturbed area as part of
an inlet protection system.

Structure life limited to 2 years.

Select locations for sediment traps during site evaluation. Note natural drainage
divides and select trap sites so that runoff from potential sediment- producing
areas can easily be diverted into the traps. Ensure the drainage areas for each
trap does not exceed 5 acres.

Make traps readily accessible for periodic sediment removal and other neces-
sary maintenance. Plan locations for sediment disposal as part of trap site selec-
tion. Clearly designate all disposal areas on the plans.

In preparing plans for sediment traps, it is important to consider provisions to
protect the embankment from failure from storm runoff that exceeds the design
capacity. Consider nonerosive emergency bypass areas, particularly if there
could be severe consequences from failure. If a bypass is not possible and failure
would have severe consequences, consider alternative sites.

Sediment trapping is achieved primarily by settling within a pool formed by an
embankment. The sediment pool may also be formed by excavation, or by a
combination of excavation and embankment. Sediment-trapping efficiency is a
function of surface area and inflow rate (Practice 6.61, Sediment Basin). There-
fore, maximize the surface area in the design. Installations that provide pools
with large length to width ratios reduce short circuiting and allow more of the
pool surface area for settling. This optimizes efficiency.

Because well-planned sediment traps are key measures to preventing off-site

sedimentation, they should be installed in the first stages of project develop-
ment.

6.60.1



6.60.2

Design Criteria Ensure drainage area for a sedimentation trap does not exceed 5 acres.

Storage capacity—Keep the minimum volume of the sediment trap at 1800
ft’/acre based on disturbed area draining into the basin. Measure volume below
the crest elevation of the outlet. The volume of a natural sediment trap may be
satisfactorily approximated by the equation:

volume (fta) = 0.4 x surface area (ft‘?) x maximum pool depth (ft)

Trap cleanout—Remove sediment from the trap and restore the capacity to
original trap dimensions when sediment has accumulated to one-half the design
depth,

Trap efficiency-—Keep the surface area at peak flow as large as possible.
Research by Barfield and Clar (1985) indicates that use of the following equa-
tion will give trap efficiency of 75% for most Coastal Plain and Piedmont soils:

surface area at design flow (acres) = (0.01) peak inflow rate (cfs)

Embankment-—Ensure that embankments for temporary sediment traps do not
exceed S ft in height measured at the center line from the original ground sur-
face to the top of the embankment. Additional freeboard may be added to the
embankment height to allow flow through a designated bypass location, Con-
struct embankments with a minimum top width of 5 ft and side slopes of 2:1 or
flatter. Machine compact embankments.

Excavation—Where sediment pools are formed or enlarged by excavation,
keep side slopes at 2:1 or flatter for safety.

Qutlet section—Construct the sediment trap outlet using a stone section of em-
bankment located at the low point in the basin. The stone section serves two
purposes: (1) the top section serves as a nonerosive spillway outlet for flood
flows, and (2) the bottom section provides a means of dewatering the basin be-
tween runoff events.

Stone size—Construct the outlet using well-graded stones with a dso size of 9
inches (class B erosion control stone is recornmended,) and a maximum stone
size of 14 inches. A 1-ft thick layer of 1/2 - 3/4-inch aggregaie (N.C. DOT #57
washed stone is recommended) should be placed on the msxdc face to reduce
drainage fiow rate.

Side slopes—Keep the side slopes of the spillway section at 2:1 or flatter. To
protect the embankment, keep the sides of the spillway at least 21 inches thick.

Depth-—Keep the crest of the spillway outlet a minimum of 1.5 ftbelow the set-
tled top of the embankment.

Protection from piping—Place filter cloth on the foundation below the riprap
to prevent piping. An alternative would be to excavate a keyway trench across
the riprap foundation and up the sides to the height of the dam.



Practice Standards and Specifications

Weir length and depth—Keep the spillway weir at least 4 ft long and sized to
pass the peak discharge of the 10-yr storm (Figure 6.60a). A maximum flow
depth of 1 ft, a minimum freeboard of 0.5 ft, and maximum side slopes of 2:1
are recommended. Weir length may be selected from Table 6.60a shown for
most site locations in North Carolina.

Table 6.60a Drai A Welr Lenath!
Design of Spiliways rainage Area elr Leng
g P y (acres) (it)
1 4.0
2 6.0
3 8.0
4 10.0
5 12.0
‘Dimensions shown are minimum

1800 cu ft/ acre

3y
o
h
Cross section Filter fabric
Design 29" Overfill 8"
settled min / for settlement

.......

'§\ 2:1 side

Emer
slope max gency

. = by-pass
max fill Filter 6" below
fabric settled top
L Natural of dam
ground
31t
min
Stone section

Figure 6.60a Temporary sediment trap.

Construction 1. Clear, grub, and strip the area under the embankment of all vegetation and

Specificationg root mat. Remove all surface soil containing high amounts of organic matter

P ations and stockpile or dispose of it properly. Haul all objectionable material to the
designated disposal area.

6.60.3



6.60.4

2. Ensure that fill material for the embankment is free of roots, woody vegeta-
tion, organic matter, and other objectionable material. Place the fill in lifts not
to exceed 9 inches and machine compact it. Over fill the embankment 6 inches
to allow for settlement.

3. Construct the outlet section in the embankment. Protect the connection be-
tween the riprap and the soil from piping by using filter fabric orakeyway cutoff
trench between the riprap structure and the soil.

+ Place the filter fabric between the riprap and soil. Extend the fabric across
the spillway foundation and sides to the top of the dam: or

- excavate a keyway trench along the centerline of the spillway foundation
extending up the sides to the height of the dam. The trench should be at
least 2 ft deep and 2 ft wide with 1:1 side slopes.

4. Clear the pond area below the elevation of the crest of the spillway to facilitate
sediment cleanout. -

5. All cut and fill slopes should be 2:1 or flatter,

6. Ensure that the stone (drainage) section of the embankment has a minimum
bottom width of 3 ft and maximum side slopes of 1:1 that extend to the bottom
of the spillway section.

7. Construct the minimum finished stone spillway bottom width, as shown on
the plans, with 2:1 side slopes extending to the top of the over filled embank-
ment. Keep the thickness of the sides of the spillway outlet structure at a mini-
mum of 21 inches. The weir must be level and constructed to grade to assure
design capacity.

8. Material used in the stone section should be a well-graded mixture of stone
with a dso size of 9 inches (class B erosion control stone is recommended) and
a maximum stone size of 14 inches. The stone may be machine placed and the
smaller stones worked into the voids of the larger stones. The stone should be
hard, angular, and highly weather-resistant.

9. Ensure that the stone spillway outlet section extends downstream past the toe
of the embankment until stable conditions are reached and outlet velocity is ac-
ceptable for the receiving stream. Keep the edges of the stone outlet section flush
with the surrounding ground and shape the center to confine the outflow stream
(References: Outlet Protection).

10. Direct emergency bypass to natural, stable areas. Locate bypass outlets so
that flow will not damage :he embankment.

11. Stabilize the embankment and all disturbed areas above the sediment pool
and downstream from the trap immediately after construction (References: Sur-
Sface Stabilization).

12. Show the distance from the top of the spillway to the sediment cleanout
level (one-half the design depth) on the plans and mark it in the field.
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Maintenance

References

Inspect temporary sediment traps after each period of significant rainfall,
Remove sediment and restore the trap to its original dimensions when the sedi-
ment has accumulated to one-half the design depth of the trap. Place the sedi-
ment that is removed in the designated disposal area and replace the
contaminated part of the gravel facing.

Check the structure for damage from erosion or piping. Periodically check the
depth of the spillway to ensure it is 2 minimum of 1.5 ft below the low point of
the embankment. Immediately fill any settlement of the embankment to slight-
ly above design grade. Any riprap displaced from the spillway must be
replaced immediately.

After all sediment-producing areas have been permanently stabilized, remove
the structure and all unstable sediment. Smooth the area to blend with the ad-
joining areas and stabilize properly (References: Surface Stabilization),

Outlet Protection
6.41, Outlet Stabilization Structure

Surface Stabilization
6.10, Temporary Seeding
6.11, Permanent Seeding
6.15, Riprap

North Carolina Department of Transportation
Standard Specifications for Roads and Structures

6.60.5
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