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The application consists of five items; a Design Report, a Construction Quality
Assurance Plan and Operations Manual;-Contract Specifications and Contract
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us at (919) 833-7152.
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DESIGN REPORT

Halifax County is developing a lined coal ash monofill adjacent to the existing
county MSW landfill faéility. The county acquired an additional 88 acres of land
immediately east of the existing site for the construction of this facility. This complex
is located approximately 2 miles northwest of Aurelian Springs, N.C. on State Road
1417, and is operated by Mr. Jerry Williams, Director, Halifax County Solid Waste

Department.

The total expanded landfill property consists of a total of approximately 180
acres. An unnamed stream divides the site from east to west. To date, landfilling
operations have occurred south of this stream. The county was preparing to cross
the stream and continue operations early in 1992. However, a vertical expansion of
the southern area was designed and permitted in 1991, gaining the county an
additional 5 to 7 years of disposal capacity south of the creek. A lined MSW cell is
currently being designed to replace the unlined cells previously permitted for the
northern portion of the site. This lined cell will be placed in operation following the
closure of the vertical expansion. Currently, the northern portion of the site contains
a demolition debris landfill as well as the scale, office and maintenance shop. The
newly acquired land underwent an extensive site investigation early in 1991 to
determine its site suitability for the ash landfill. Based on the results of the
investigation, the county received approval for use of this site early in June, 1991.

Since that time the design of the ash landfill has been completed.

PROJECT DESCRIPTION

The proposed ash monofill will accept fly and bottom ash from a coal-fired
cogeneration facility currently under construction in Weldon, North Carolina.

Approximately 120',000 tons, 126,000 cubic yards, of ash will be generated and



disposed of annually. The monofill has sufficient capacity to accept this annual

volume of ash for approximately 25 years.

WASTE CHARACTERISTICS

Two distinct ashes will be generated during the operation of the cogeneration
facility; a granular bottom ash and a fine flue gas desulphurized (FGD) fly ash. Bottom
ashes are typically very stable, high permeability type materials which make good
drainage layers or daily covers. FGD ashes are typically low permeability, relatively
stable, though highly erodible materials. Permeabilities range from 1.1 x 107 to 3.1
x 10° cm/sec in the FGD ash. The two ashes will normally come mixed together from
the plant. Therefore, there will be no practical way to assure a uniform distribution
of the granular material within the waste mass. Slope stability analyses performed on
the facility indicate the ash to be stable both statically and under seismic loading.
Placement will be controlled in order to keep the waste stable and to lower the

amount of surface erosion.

DESIGN REQUIREMENTS

The design of the ash monofill addresses 3 separate sets of requirements; client
requirements, general state regulation requirements, and state mandated site specific

requirements.

The client for this project, Halifax County and Westmoreland Hadson Partners
set forth their requirements at the outset of the project. They have five basic
requirements; twenty five years disposal capacity, guaranteed permitted disposal
capacity, cost effective disposal, ease of construction, operation and maintenance,

and the ability to close at almost any point if other ash uses were found.



General regulation requirements are covered in section .0503 of the North
Carolina Solid Waste Management Rules. Section .0503(1) was addressed during the

site suitability phase of the project. Section .0503(2) is addressed by the design.

The physical nature of the ash makes the explosive gas and burning sections
of these regulations irrelevant and requires modification of the leachate management
plan. The ash will not burn, will not generate gas and unlike MSW, the ash has e; very
low permeability such that it does not create leachate. The main function of the
‘leachate’ removal system for this facility is to provide stormwater retention to
separate the ash sediments from the runoff. Once the ash has settled out of the
storm water, the water c’an be discharged as runoff, similar to sedimentation

practices.

Access to the monofill will be controlled by the existing gate and scale house
at the landfill. All access roads will come from the scale where the incoming trucks

will be weighed. No other access will be allowed to the monofill.

The monofill is designed to meet or exceed the requirements of the National
Pollutant Discharge Elimination System. The Erosion and Sedimentation Control
System incorporates permanent measures, such as swales, drop inlets, pipes and
sedimentation basins as well as temporary measures, such as silt fences, to control
runoff from all phases of the landfill construction and operation. These measures are
designed to eliminate discharge of pollutants into the small creek which borders the

site to the south.

The ash monofill is the first in the state which incorporates a synthetic liner,
‘leachate removal’ system, capping system, and minimum 5’ waste to groundwater
separation. The design uses a 60 mil HDPE liner to separate the ash from the existing
soil profile. A leachate removal system is incorporated which allows for the removal
of ash sediment from surface water within the landfill. Due to the low permeability

of the waste, a traditional leachate collection layer has not been incorporated because
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surface water percolation through the ash will be negligible. For the same reason, a
simple closure cap configuration of 12" of compacted soil and 12" of vegetative soil

can be used. In this facility, the waste actually has a lower permeability than the cap.

A groundwater monitoring system has been proposed which incorporates 5
permanent monitor wells surrounding the largest footprint of the landfill. To augment
these 5 permanent wells, 2 "floating" wells will be used. These two wells will be
installed down gradient from the active intermediate berm. As the facility expands,
the wells will be moved and the previous set will be abandoned. This type of system

should allow for early detection of groundwater problems.

The closure and post closure of this facility will be much simpler than a MSW
facility. This facility should experience no settlement, and will not generate gases.

Therefore no gas vent or subsidence monitoring will be necessary. The annual

" inspection of the facility will concentrate on insuring the operation of the surface

water system, inspection for surface erosion, and checking the vegetation on the cap.
Due to the erodibility of th_e native soils as well as the ash, erosion must be kept in
check through periodic maintenance of the cap vegetation and the surface water
control system. Large trees should not be a problem on this cap because deep tap
roots would enter the dry ash and tree could not survive. However certain types of
shallow root system vegetation could grow readily on the facility. Regular mowing

and seeding will be required.

Site specific requirements include MSW buffers and wetlands protection.
Wetlands have been delineated along the stream in a band approximately 50’ wide.
This, however, lies within the 50’ buffer requirement imposed on all streams. No
development will occur within this zone. The remaining buffers are 500 feet from
wells and residences and 300 feet from property boundaries. The site specific
exception to the buffer regulations is a 100 foot buffer along the eastern property
boundary. The waste boundary was delineated such that it meets or exceeds these

requirements.



SITE DEVELOPMENT

The landfill footprint will encompass approximately 36 acres in plan area when
fully developed. It will be constructed sequentially in four lined cells which keeps
initial construction costs down, increases the reliability of the liner system and allows
for design changes in the future as regulations and technology change. The total

capacity of this facility will reach approximately 2.7 million cubic yards.

Working within state mandated buffer zones and the practical constraints of the
terrain, the waste boundary, (defined as the interior crest of the perimeter berm) was
developed. The perimeter berm will enclose the waste footprint with a berm which
varies in height from 10 feet to 24 feet, has inside slopes of 2H:1V and outside slopes
of 3H:1V. The perimeter berm crest is 10’ wide except along the western side of the
facility, where it widens to 35’. This allows for an access road to be installed and
maintained throughout the operational life of the facility. Inside the perimeter berms,
three intermediate berms cross the facility from the west side to the east side parallel

to the bottom contours.

The bottom of the facility was designed to maintain a minimum bottom slope
of 1.5 percent and maintain a minimum waste to groundwater separation of 5 feet.
The site naturally slopes from the northern ridge to the southern creek with an
average slope of 6 percent. Grading the facility, while allowing for the minimum
waste to groundwater separation and natural topography, yields simple, uniform

bottom contours with slopes ranging from 1.5 to 4 percent.

The facility will be constructed from the highest portions of the site with
subsequent cells added downgrade of the previous cell. Cell one is the northernmost
cell and encompasses approximately one third of the total facility in plan area. Itis
bordered to the north and east by perimeter berms and to the south by the first
intermediate berm. This berm begins approximately 75 feet south of the northwest

corner and ends approximately one half of the distance from the northwest corner to



the intermediate berm at a slope of 1.5 percent. This cell will be filled to

approximately elevation 350.

Cells two and three are roughly rectangular in shape and are similar in size.
Together they encompass approximately one half the facility. Cell two is
approximately 1450 feet by 200 feet with a bottom slope of 4 percent. Itis bordered
on the west and east by perimeter berms and to the north and south by intermediate
berms. Cell three is approximately 1400 feet by 150 feet with a bottom slope of 3
percent. Itis bordered to the east and west by perimeter berms and to the north and
south by intermediate berms. Cells two and three will be filled to approximatély

elevations 360 and 370 feet respectively.

Cell four encompasses the remainder of the facility footprint and completes the
perimeter berm system as well. It is bordered by an intermediate berm to the north
and by perimeter berms on all remaining sides. The bottom has a slope of 2.5 percent
with a minimum elevation of 286 feet. This cell is the final cell and is filled to a final

elevation of 386 feet.

Each cell will be lined with a 60 mil HPDE liner above a prepared subgrade. The
liner will be anchored in trenches on the crest of the perimeter and intermediate
berms. An operational cover of a one foot layer of soil or select ash, will be placed
above the liner on the bottom of the facility. No cover will be placed on the side
slopes of the berms. This operational cover will be tracked in by a light dozer during

placement, then smooth drum rolled to seal the surface.

The operational cover will consist of on¥site soils in cell one and soil and ash
incells 2, 3, and 4. Cells two and three will have a 50’ wide strip of soil immediately
upslope from their intermediate berm. Cell four will have a triangle of soil adjacent to
the two southern perimeters berms and 50’ wide at the sump location. These soil
strips are used as cover along the berms to facilitate cleanout of the toe stormwater

impoundments. The soil is a distinctly different color than the ash sediments which



will accumulate in the impoundments. This color difference will signal to an
equipment operator that the operational cover has been reached and that the

impoundment is clean. Excavation past this point will lead to liner damage.

Each cell liner expansion is joined to the existing liner by seaming the new liner
to the old liner along the intermediate berm. The new liner will be anchored in the
berm in a new trench. A sheet of liner will then be extrusion welded to both the old
and new liner sections. This sheet, called a "cap sheet", covers the crest of the
intermediate berm between the two anchor trenches. This cap sheet also extends up
the perimeter berm to the anchor trench where it is be anchored with the other liner.

This will ensure a complete seal over the gap between the old and new liners.

The ash will be placed over the entire active area of the cell in 2 to 3 foot lifts.
As each lift is placed, it will be compacted in place by the tracks of the dozer. A new
lift will be initiated once the previous lift has been completely placed and compacted.
Ash will not be placed within 30 feet of the intermediate berm to allow for stormwater
retention in each cell. The interior or active face will be placed on a 3H:1V slope with
benches located every 10 feet vertically. The exterior faces will be placed on a 4H:1V
slope with benches located every 20 feet vertically. As the exterior faces and
benches are completed to the lines and elevations shown on the Contract Drawings,
the soil cap profile will be constructed and seeded. Newly constructed exterior faces
and benches will be tied into existing faces and benches in order to complete the

facility as depicted on the Contract Drawings.

Vehicle access for the landfill will be divided between the access road on the
western perimeter berm and a ramp constructed on the north side of the landfill. The
western access road will provide the initial access to each cell. Prior to filling
operations, an ash ramp will be constructed to provide access from the top of the
berm to the bottom of the cell. As filling progresses, this temporary ramp will be
buried. At this stage, the ash will be placed to form a ramp from the perimeter berm

up into the waste mass. Eventually, the ash will have been placed to an elevation



which makes this internal ramp usable. At this point, access will be moved to the
permanent ramp on the north side of the facility. This ramp will be constructed
sequentially beginning during filling operations in cell one. At the time when this ramp
becomes active, a new ash ramp will be constructed from the top of the previous cell
into the active cell. The previous internal ramp will be filled in from the top and filling
operations will progress as before. The northern ramp will provide access to the

facility cover for maintenance when the monofill closes.

External access roads and ramps will be surfaced with 12" layer of NCDOT
spec aggregate base course. The temporary internal ash ramps will be surfaced with
coarse bottom ash when possible. If this material is not available, the ramps will be

kept open to traffic using aggregate base course where necessary.

The monofill will be closed sequentially. As a portion of the facility reaches
final design elevation, the final soil cover will be placed and seeded. This continuous
closure of finished areas is required to maintain the integrity of the facility. After the
facility has been completely closed, monitoring and maintenance will continue for a

period designated by State and Federal regulations.

TECHNICAL COMPONENTS

The ash monofill incorporates four distinct systems; the liner system, the
leachate collection and removal system, the stormwater management system and the
cap system. These four systems are designed to work together to minimize the

impact of the monofill on the surrounding environment.

The liner system consists of three components; a prepared subgrade, a 60 mil
HDPE synthetic liner and an operational soil or ash layer. The subgrade will be
prepared by grading to the elevations shown in the plans, removing rocks greater than
1/2" in diameter and smooth drum rolling. The subgrade preparation will be monitored

and tested to ensure compliance with all applicable specifications. Tests will include



proofrolling areas to determine weak zones and field density testing in fill areas to

ensure proper compaction. Areas that are deemed acceptable will then be lined.

The liner will be 60 mil thick high density polyethylene (HDPE). It will be
smooth sheet and will be seamed by either a double hot wedge seamer or an
extrusion welder. The exact liner requirements are covered in detail in the contract

specifications.

The last component of the liner system is the operational cover. It will be
placed on the bottom of the facility only. Perimeter berm side slopes will not receive
cover. The cover will be either soil or ash as indicated on the Contract Drawings. It
will be placed by a low ground pressure dozer to a thickness of 1 foot. It will be
compacted by the tracks of the dozer. The purpose of this cover is to protect the

liner from damage which could be caused by equipment or wind.

Calculations were performed to evaluate the performance requirements of the
liner system. Some of these include anchorage requirements, liner stresses due to self
weight and waste placement, stresses due to wind lift and stresses due to subsidence
of the subgrade or berms. These analyses all indicate the liner system is more than

adequate for this facility.

The leachate collection and removal system is different for this facility than for
a municipal solid waste facility. Most standard leachate collection systems consist
of a drainage layer and system of pipes which collect leachate throughout the
footprint of the cell. The pipe system then routes the leachate out of the facility and

into the leachate basin where it is pretreated.

This facility is being developed to contain ash, a waste which cannot use a
standard leachate collection system. A standard system will not work with the ash
due to the extremely low permeability of the material; water cannot easily percolate

through the waste. The majority of rainwater which falls on the ash will become



runoff. The inherit erodibility of the ash in conjunction with the large quantity of
runoff will create sedimentation problems. Therefore, a leachate collection system for
this facility needs no under waste collectors but rather a large, open area in which the
runoff can be stored for a period of time to allow the ash particles to fall out of

suspension.

The leachate collection system for this facility consists of sedimentation basins
constructed within the cells. Runoff will collect in this basin and will be held there
long enough for any sediment to settle out. A sump located in each cell will allow
water to be removed fast enough to drain the basin in approximately twenty-four
hours. The sump will be connected to a basin outside the facility which will act as
a secondary settling basin. This seéond basin will allow any escaping sediment to

settle out prior to discharging the water to the unnamed creek.

The interior sedimentation basins will be constructed in cells 1, 2 and 3 along
the length of the intermediate berm by placing ash no closer than thirty feet from the
toe of the intermediate berm. This will form a basin which has an intermediate berm
as one side, perimeter berms as ends and a 3H:1V ash face as the fourth side. The
sump for each cell will be placed at the toe of the intermediate berm half the distance
from one perimeter berm to the other. This basin is capable of containing the twenty-
five year storm with over 1 foot of freeboard, and the one hundred year storm with

approximately six inches of freeboard.

The sumps for these basins are thirty inch diameter, four and one-half feet high,
one-inch nominal thickness prefabricated HDPE. Each sump is fitted with a 12 inch
diameter HDPE pipe. The pipe is perforated inside the sump, and has bolt-up flanges
at either end. The sumps will be filled with number 57 (NCDOT) washed stone
covered with a 16 ounce geotextile. A HDPE riser will be cast into an antiflotation
concrete collar and placed above each sump. Each riser will be wrapped with a filter
geotextile to reduce the possibility of sediment entering the system. The riser can be

reused in each new basin as they are constructed.
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Cell four differs from the first three because the basin can not be left open for
the life of the cell. The previous basins could be left open because the waste was
being placed on a 3H:1V slope away from the basin. Each basin was filled only after
the succeeding cell was operational. Therefore, cell four uses a variation of this

system.

The initial lift in cell four will be placed similarly to the lifts in the previous cells,
creating a basin along the southern perimeter berms. A sump is located in the low
spot formed at the intersection of the southern perimeter berms. The waste will be
placed to within three feet of the top of the perimeter berm, or to elevation 307. The
standard sump and riser has been operating identically to the previous cells up to this
point. Now, the riser must be extended vertically approximately 14 feet, or to
approximately elevatibn 308. Ash can now be placed in the basin itself, while the
riser will continue to operate. Waste will be placed in this manner up to elevation
307. Simultaneously, a soil and ash expansion berm will be constructed around the
perimeter berm, typing into cell three contours at each end. This berm is 10 feet tall
with 4H:1V outside slopes and 2H:1V inside slopes. It has 2 feet of soil on the outer
slopes and on top. The interior of the berm will be constructed of select fly ash. This
configuration will help maximize ash volume while maintaining the containment
system. A new riser will be placed at the toe of this new berm in approximately the
same plan location as the previous sump which has been abandoned. The new riser
will be connected to a lateral pipe which flows to an eighteen inch header pipe placed
in the berm. This pipe directs the leachate to the secondary basin, which will
continue to operate as before. A schematic of this system is included as Figure 1 in

the Appendix.

These new risers must be replaced as every 10 feet of ash is placed. Ash will
be placed to within three feet of the berm crest before the next soil ash berm is
constructed. This three foot depression allows for more than enough in-cell storage
to accommodate the twenty five year storm. The risers and pipes have been designed

to drain each area in approximately twenty four hours.
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As cumbersome as this system seems, it is the only way to control leachate
runoff in cell four. It is very similar to the system designed in the new vertical
expahsion to remove stormwater, so the operators will be somewhat familiar with the

logistics of the operation.

The stormwater system is designed to be installed segmentally as the facility
expands. New components will be located and connected to existing components.
This segmented approach allows for any completed cover section to be covered by

the stormwater removal system.

The cap has benches set every 20 feet vertically. These benches provide a
break in the slope which both slows and collects runoff from a given area of side
slope. Swales located in the bench carry the runoff to drop inlets located at the
corners of the cap. These drop inlets are connected to the sediment basins by pipes
ranging from 18 to 24 inches in diameter. The drop inlets are prefabricated concrete

units which allows for easy installation and maintenance.

The sediment basins are sized according to North Carolina Sedimentation and
Erosion Control Planning and Design Manual guidelines. Each basin accepts
approximately half of the cap runoff, holds it for a sufficient time to allow sediment

to settle then discharges it towards the unnamed stream.

These permanent measures are augmented by temporary measures, mainly silt
fences. Silt fences will be placed down slope of all active construction areas. Once
these areas have established vegetative covers the silt fénces can be removed.
However, until that time, they will be cleaned and repaired to ensure continuous
operation. The sequential construction of the facility combined with the permanent
and temporary erosion control measures should adequately protect the creek from any
sedimentation problems. Design calculations for all components of the stormwater

system are included in the Appendix.
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The cap system of the facility consists of 12 inches of compacted solid below
12 inches of agricultural soil. This simple cap profile is all that is needed to keep
water from infiltrating the facility. Due to the low permeability of the waste, a more

complex composite cap would not increase the long term performance of the facility.

ENGINEERING ANALYSES

The previously discussed components have been analyzed to confirm their
hydraulic performance within the facility. More analyses were performed to model the
performance of the facility with respect to slope stability. The results of all analyses

show that the facility will perform satisfactory.

POST CLOSURE UTILIZATION

Upon completion of the ash monofill, the overall landfill complex will either be
near closing or will have been expanded latedally. If the facility is closed, it will have
to be monitored and maintained for thirty years. During this time, only county
maintenance and monitoring personnel will be allowed access. If the MSW facility has
been expanded, the ash mondfill will still be part of the complex, and therefore will

continue to be maintained and monitored.
SUMMARY

The Halifax County Ash Monofill will be the first lined ash facility in North
Carolina. It will provide approximately twenty five years of permitted disposal for the
Roanoke Valley Cogeneration Facility being developed in Weldon, North Carolina. The
landfill incorporates best-available-technology liners, leachate collection systems, and
stormwater collection and removal systems to provide a safe, cost effective, disposal

alternative for coal ash.

halash.rpt 1 3
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SLOPE STABILITY ANALYSIS

Slope Stability Analyses were performed on this facility using Purdue
University’s STABL4. A critical section was determined and an analysis of each
phase of landfilling was performed. Each phase was analyzed both statically and
dynamically using a lateral acceleration of 0.05g. Failure surfaces were generated
using block surfaces or circular surfaces depending upon which was more
approbriate. Minimum factors of safety for similar facilities are 1.3 for nonseismic
and 1.0 for seismic analyses. Every landfilling phase performed adequately under
both scenarios. A summary of input data, sketches of minimum factor of safety |

failure planes, and a summary of results are included in this section.

B.1



INPUT DATA SUMMARY

Soil Types

Soil 1: Compacted On-Site Material
Soil 2: Loosely Compacted On-Site Material

Soil 3: Ash
Soil Data
Soil No. 1 2 3
Total Unit Weight (pcf) 105 90 85
Saturated Unit Weight (pcf) 120 110 100
Cohesion (psf) 400 0 0
Friction Angle ( deg.) 20 12.5 28.5

SOIL DATA FROM TESTING PERFORMED DURING SITE SUITABILITY STUDY
SUBMITTED BY ENSCI CORPORATION, MARCH, 1991.
ASH DATA ASSUMPTIONS BASED ON STUDIES OF SIMILAR ASH TYPES

B.2



HALIFAX COUNTY ASH MONOFILL
SLOPE STABLITY SUMMARY

MINIMUM FACTOR OF SAFETY 1.3 1.0
MINIMUM F.S.
PROFILE CASE 1 CASE 2
1A 2.444 1.669
1B 2.211 1.573
1C 1.457 1.166
1D 1.519 1.204
2A 2.033 1.626
2B 2.242 1.591
2C 1.584 1.244
2D 1.463 1.171
2E 1.563 1.260
2F 1.563 1.260
3A 1.761 1.341
3B 1.372 1.106
3C 1.322 1.108
3D 1.374 1.108
3E 1.374 1.108
3F 1.374 1.108
3G 1.373 1.108
4A 2.183 1.797
4B 2.177 1.792
4C 2.346 1.914
4D 2.292 1.887
4E 2.467 1.991
4F 2.472 2.000
4G 2.407 1.949

CASE 1: NO SEISMIC LOADING
CASE 2: HORIZONTAL SEISMIC LOADING = 0.05g

NOTES:

1. PROFILE DESIGNATIONS DENOTE INCREMENTAL FILLING PHASES

2. STABILITY ANALYSES PERFORMED USING STABL4

3. PROFILES 1D, 2F, 3G AND 4| DENOTE EACH CELL’S FINAL CONTOURS

B.3
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Run Date:

*% PCSTABL4 **

by

Purdue University

--Slope Stability Analysis--

Simplified Janbu Method of Slices
or Simplified Bishop Method

Time of Run:

Run By:

Input Data Filename:

Output Filename:

PROBLEM DESCRIPTION

1-28-92
13:44

JDB

CELL1D1.IN

CELL1D1.0UT

HALTFAX COUNTY ASH CELL 1D

BOUNDARY COORDINATES

19 Top

Boundar

ies

24 Total Boundaries

Boundary

No.

OO~ bW

X-Left

(ft)

592.00
796.00
820.00
830.00
848.00
877.00
920.00
930.00
960.00
970.00
1000.00
1010.00
1040.00
1250.00
1330.00
1340.00
1380.00

Y-Left

(ft)

297.
305.
316.
316.
306.
307.
320.
320.
330.
330.
340.
340.
350.
350.
330.
330.
320.

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

X~-Right

(ft)

796.00
820.00
830.00
848.00
877.00
920.00
930.00
960.00
870.00
1000.00
1010.00
1040.00
1250.00
1330.00
1340.00
1380.00
1385.00

Y-Right

(ft)

305.00
316.00
316.00
306.00
307.00
320.00
320.00
330.00
330.00
340.00
340.00
350.00
350.00
330.00
330.00
320.00
320.00

Soil Type

Below Bnd

HOULWLWWWLWWWWLOWWLWWWNRRRER



18 1385.00 320.00
19 1410.00 312.00
20 877.00 307.00
21 852.00 305.00
22 1347.00 313.00
23 1350.00 314.00
24 1365.00 320.00

ISOTROPIC SOIL. PARAMETERS

3 Type(s) of Soil

Soil Total Saturated Cohesion Friction

Type Unit Wt. Unit Wt. Intercept

No. (pct) (pct) (psf)
1 105.0 120.0 400.0
2 90.0 110.0 .0
3 85.0 100.0 .0

1410.00 312.00 1
1425.00 310.00 1
1350.00 314.00 2
1347.00 313.00 1
1350.00 314.00 1
1365.00 320.00 1
1380.00 320.00 1
Pore Pressure Piez.

Angle Pressure Constant Surface

(deqg) Param. (psf) No.
20.0 .00 .0 1
12.5 .00 .0 1
28.5 .00 .0 1

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No.

Point X-Water Y~-Water

No. (ft) (ft)
1 .00 276.00
2 175.00 280.00
3 800.00 300.00
4 1425.00 305.00

1 Specified by

4 Coordinate Points

A Horizontal Earthquake Loading Coefficient

Of .050 Has Been Assigned



A Vertical Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure = .0 psf

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

25 Trial Surfaces Have Been Generated.
2 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of
Sliding Block Is 5.0

Box X-Left Y-Left X-Right Y-Right Height

No. (ft) (ft) (ft) (ft) (ft)
1 850.00 305.50 877.00 306.50 1.00
2 950.00 308.00 1150.00 310.50 1.00

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 Janbu Method *

Failure Surface Specified By 11 Coordinate Points

Point X-surf Y-Surf

No. (£t) (ft)
1 855.79 306.27
2 856.64 305.48
3 988.12 308.60
4 991.29 312.47
5 993.99 316.68
6 997.32 320.41
7 1000.83 323.97
8 1001.10 328.96
9 1003.29 333.46



10
11

1004.
1005.

81
67

* k% 1.204

* k%

338.22
340.00

Failure Surface Specified By 11

Point

No.

FOWRNOUHEWN R

.

X=-Surf

(ft)

871.
872.
985.
986.
989.
992.
995.
998.
1001.
1004.
1007.

66
21
49
39
92
48
84
42
63
55
32

Fekk 1.218

* k%

Y-Surf
(ft)

306.82
306.63
308.60
313.52
317.06
321.35
325.06
329.34
333.18
337.23
340.00

Failure Surface Specified By 13

Point X~-surf
No. (ft)
1 862.08
2 863.44
3 1029.14
4 1031.54
5 1035.08
6 1037.24
7 1037.91
8 1041.41
9 1042.03
10 1045.28
11 1048.06
12 1051.21
13 1051.85

*%kk 1.254

* k%

Y-Surf
(ft)

306.49
305.57
308.84
313.22
316.76
321.27
326.22
329.80
334.76
338.57
342.72
346.60
350.00

Coordinate Points

Coordinate Points



Failure Surface Specified By 13 Coordinate Points

Point X-Surf
No. (ft)
1 873.25
2 873.71
3 1029.43
4 1032.84
5 1036.15
6 1039.21
7 1042.41
8 1044.28
9 1045.42
10 1048.79
11 1052.32
12 1053.52
13 1054.55
*kk 1.325

Y~-Surf
(ft)

306.
306.
309.
312.
316.
320.
324.
329.
333.
337.
341.
346.
350.

* %%

87
44
29
94
69
65
48
12
99
69
22
08
00

Failure Surface Specified By 10 Coordinate Points

Point X-surf
No. (ft)

CVWONONULdEWNDRE

[

850.
852.
969.
972.
g976.
977.
977.
978.
982.
982.

02
49
52
95
47
03
30
72
25
44

*kk 1.380

Y-Surf
(ft)

306.
305.
308.
312.
315.
320.
325.
330.
333.
.15

334

* k%

Failure Surface Specified By

07
10
37
01
55
52
52
31
85

13 Coordinate Points



Point

No.

WoOodonbdwNR

* %k %

X-Surf
(ft)

864.88

866.26
1048.47
1049.95
1053.42
1054.39
1057.89
1059.37
1060.40
1063.49
1066.63
1069.96
1072.19

1.383

Y-Surf
(ft)

306.58
306.12
309.18
313.96
317.56
322.47
326.03
330.81
335.70
339.63
343.53
347.26
350.00

* k%

Failure Surface Specified By 11

Point

No.

o

M OWONOOEEWN

* k%

X~-Surf
(ft)

867.52
869.06
996.18
998.58
1002.10
1003.64
1004.75
1007.55
1011.08
1012.90
1015.75

1.523

Y-Surf
(ft)

306.67
306.46
308.83
313.21
316.76
321.52
326.40
330.54
334.08
338.74
341.92

* %%k

Failure Surface Specified By 13

Point

No.

1
2

X~-surf
(ft)

860.54
861.47

Y=-Surf
(ft)

306.43
305.52

Coordinate Points

Coordinate Points



k%%

1089.93
1092.88
1096.40
1099.54
1102.09
1103.25
1106.00
1107.28
1110.11
1113.64
1114.29

1.542

* k%

310
314
317
321
325
330
334
339
343
347
350

.09
.13
.67
.57
.87
.73
.91
.74
.87
.40
.00

Failure Surface Specified By 13

Point
No.

W ooOoJoOOd W

* %%k

X=-Surf
(ft)

865.45

865.66
1075.67
1078.52
1081.72
1085.24
1088.20
1088.81
1089.50
1092.42
1093.55
1094.25
1095.45

1.545

* k%

Y-Surf
(ft)

306.
306.

309

313.
317.
320.
324.

329
334
338
343
348
350

60
42
.46
57
41
96
99
.95
.90
.96
.83
.78
.00

Failure Surface Specified By 14

Point
No.

W

X-Surf
(ft)

859.06
859.21
1100.13
1101.40
1104.69

Y-Surf
(ft)

306.
306.
309.
314.
318.

38
23
58
42
18

Coordinate Points

Coordinate Points



* %%k

178.

356.

534.

712.

890.

13

25

38

50

63

1107.89 322.03
1111.39 325.60
1114.89 329.16
1118.43 332.70
1121.83 336.36
1125.26 340.00
1128.02 344.17
1130.24 348.65
1131.03 350.00

1.611 * % %

A X S T

.00 178.13 356.25 534.38 712.50 890.63
te———————— Fmmm W e — Tt —————— Fm e ———————— +
+ w
+
+
- *
+
- *
- *
- *
+ *



F

T

1068.75

1246.88

1425.00

11=*
71%*
333%
9664
8889
.008

* %



Simplified Janbu Method of Slices
or Simplified Bishop Method

Run Date:
Time of Run:
Run By:

*% PCSTABL4 **

by

Purdue University

--Slope Stability Analysis--

Input Data Filename:
Output Filename:

PROBLEM DESCRIPTION

BOUNDARY COORDINATES

25 Top
38 Total

Boundary

No.

WO W

Boundaries
Boundaries

X~-Left

(ft)

392.00
535.00
560.00
570.00
590.00
617.00
650.00
660.00
690.00
700.00
730.00
740.00
770.00
780.00
810.00
820.00
850.00

1-28-92
14:03
JDB

CELL2F1.IN
CELL2F1.0UT

HALIFAX COUNTY ASH CELL 2F

Y-Left

(ft)

290.00
295.00
308.00
308.00
298.00
299.00
310.00
310.00
320.00
320.00
330.00
330.00
340.00
340.00
350.00
350.00
360.00

X-Right

(ft)

535.00
560.00
570.00
590.00
617.00
650.00
660.00
690.00
700.00
730.00
740.00
770.00
780.00
810.00
820.00
850.00
1200.00

Y-Right

(ft)

295.
308.
308.
298.
299.
310.
310.
320.
320.
330.
330.
340.
340.
350.
350.
360.
360.

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

Soil Type

Below Bnd

VWLWWLWWWLWWLWWLWLWWLWWWRRPR PP



18 1200.00 360.00 1240.00 350.00

3
19 1240.00 350.00 1250.00 350.00 3
20 1250.00 350.00 1330.00 330.00 3
21 1330.00 330.00 1340.00 330.00 3
22 1340.00 330.00 1380.00 320.00 3
23 1380.00 320.00 1385.00 320.00 1
24 1385.00 320.00 1410.00 312.00 1
25 1410.00 312.00 1425.00 310.00 1
26 820.00 316.00 830.00 316.00 1
27 800.00 306.00 820.00 316.00 1
28 617.00 299.00 800.00 306.00 2
29 590.00 298.00 592.00 297.00 1
30 592.00 297.00 796.00 305.00 1
31 796.00 305.00 800.00 306.00 1
32 830.00 316.00 848.00 306.00 1
33 848.00 306.00 1350.00 314.00 2
34 848.00 306.00 852.00 305.00 1
35 852.00 305.00 1347.00 313.00 1
36 1347.00 313.00 1350.00 314.00 1
37 1350.00 314.00 1365.00 320.00 1
38 1365.00 320.00 1380.00 320.00 1

ISOTROPIC SOIL PARAMETERS

3 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.

Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pcf) (pct) (psf) (degqg) Param. (pst) No.
1 105.0 120.0 400.0 20.0 .00 .0 1
2 90.0 110.0 .0 12.5 .00 .0 1
3 85.0 100.0 .0 28.5 .00 .0 1

1 PIEZOMETRIC 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 .00 276.00
2 175.00 280.00
3 800.00 300.00
4 1425.00 305.00

A Horizontal Earthquake Loading Coefficient
Of .050 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure = .0 psf

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

25 Trial Surfaces Have Been Generated.
3 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of
Sliding Block Is 5.0

Box X-Left Y-Left X-Right Y-Right Height

No. (ft) (ft) (ft) (ft) (ft)
1 591.00 297.50 617.00 298.50 1.00
2 618.00 298.50 715.00 302.00 1.00
3 716.00 302.00 800.00 305.50 1.00

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 Janbu Method =*



Failure Surface Specified By 13 Coordinate Points

Point X-surf Y-Surf
No. (ft) (ft)
1 601.59 298.43
2 603.22 298.16
3 694.23 301.53
4 738.66 302.88
5 742.03 306.57
6 745.18 310.45
7 747 .84 314.69
8 751.29 318.30
9 754.30 322.29
10 757 .05 326.47
11 758.76 331.17
12 761.91 335.06
13 765.21 338.40

* % %k 1.260 * % %

Failure Surface Specified By 15 Coordinate Points

Point X-surf Y-surf
No. (ft) (ft)
1 606.46 298.61
2 606.52 298.58
3 713.57 302.27
4 783.79 304.50
5 785.41 309.24
6 786.31 314.15
7 789.84 317.69
8 792.40 321.99
9 795.76 325.69
10 798.34 329.97
11 801.55 333.81
12 804.47 337.87
13 808.01 341.41
14 810.44 345.77
15 811.65 350.00
* %% 1.270 * % %

Failure Surface Specified By 14 Coordinate Points



Point X-surf Y-surf

No. (ft) (ft)
1 614.19 298.90
2 615.30 298.47
3 712.58 302.15
4 782.60 305.19
5 785.23 309.44
6 786.07 314.37
7 787.22 319.24
8 790.73 322.80
9 792.28 327.55

10 792.57 332.55

11 796.09 336.09

12 797.34 340.93

13 800.79 344.55

14 801.66 347.22

* %% 1.292 %* % %

Failure Surface Specified By 13 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)
1 599.58 298.35
2 600.13 298.26
3 680.61 300.79
4 768.37 304.60
5 769.87 309.37
6 771.53 314.009
7 773.94 318.46
8 777.13 322.32
9 779.61 326.66
10 782.40 330.81
11 784.33 335.42
12 785.74 340.22
13 786.64 342.21
* % % 1.296 * %k %

Failure Surface Specified By 13 Coordinate Points



Point X-surf

No. (ft)
1 601.01
2 603.59
3 698.46
4 769.73
5 772.57
6 774.08
7 775.48
8 779.01
9 782 .44
10 784.61
11 785.49
12 788.44
13 789.52
* k% 1.303

* k%

Y-Surf
(ft)

298.41
297.51
301.84
304.50

308.
313.
318.

62
38
18

321.73

325.

36

329.87
334.79
338.83

343.

17

Failure Surface Specified By 14

Point X-surf

No. (ft)
1 593.91
2 595.32
3 644.30
4 766.96
5 770.27
6 772.70
7 776.24
8 779.21
9 781.31
10 782.21
11 784.76
12 787 .84
13 789.27
14 789.90
* %% 1.313

* %%

Y-Surf
(ft)

298.
297.
299.
304.
308.
312.
316.
320.
324.
329.
333.
337.
342.
343.

14
44
82
47
22
58
12
14
68
59
89
84
63
30

Failure Surface Specified By 15

Point X-Surf
No. (ft)

Y-Surf
(ft)

Coordinate Points

Coordinate Points



1 594.74 298.18
2 594.94 298.02
3 628.49 299.16
4 788.04 304.89
5 791.37 308.62
6 794.52 312.50
7 796.09 317.25
8 799.36 321.03
9 799.46 326.03
10 802.50 330.00
11 804.12 334.73
12 806.28 339.24
13 808.29 343.82
14 809.93 348.54
15 811.36 350.00
%%k % 1.320 kkk

Failure Surface Specified By 15 Coordinate Points

Point X-surf Y-Surf
No. (ft) (ft)
1 599.43 298.35
2 600.82 298.29
3 681.86 300.73
4 795.87 305.29
5 799.01 309.18
6 802.44 312.82
7 805.81 316.51
8 806.98 321.38
9 807.57 326.34
10 808.56 331.24
11 812.10 334.78
12 812.13 339.78
13 813.31 344.64
14 815.25 349.24
15 815.75 350.00

* %% 1.323 * %%

Failure Surface Specified By 13 Coordinate Points

Point X-Surf Y-Surf



No. (ft) (ft)
1 612.77 298.84
2 613.70 297.97
3 618.92 298.13
4 768.60 304.42
5 772.12 307.96
6 772.68 312.93
7 772.95 317.92
8 774.36 322.72
9 777.90 326.26

10 780.60 330.46

11 783.14  334.77

12 785.66 339.09

13 787.02 342.34

* % % 1.344 %* % %

Failure Surface Specified By 15 Coordinate Points

Point X-surf Y-Surf
No. (ft) (ft)
1 607.02 298.63
2 607.45 298.27
3 646.72 299.41
4 781.85 304.44
5 782.19 309.43
6 783.22 314.32
7 786.59 318.01
8 790.08 321.60
9 793.14 325.55
10 795.54 329.93
11 798.25 334.14
12 801.05 338.28
13 803.97 342.34
14 805.55 347.08
15 806.04 348.68
* % % 1.349 * % %k
Y A X I S F T

.00 178.13 356.25 534.38 712.50 890.63



F
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.00

178.13

356.25

534.38

712.50

890.63

1068.75

1246.88

1425.00
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Simplified Janbu Method of Slices
or Simplified Bishop Method

" Run Date:

Time of Run:
Run By:

*% PCSTABL4 **

by

Purdue University

--Slope Stability Analysis--

Input Data Filename:
Output Filename:

PROBLEM DESCRIPTION

BOUNDARY COORDINATES

24 Top
46 Total

Boundary

No.

WO JoUd WwWwN

Boundaries
Boundaries

X-Left

(ft)

190.00
340.00
360.00
370.00
390.00
420.00
470.00
490.00
510.00
520.00
550.00
560.00
590.00
600.00
630.00
640.00
670.00

1-28-92
14:16

JDB
CELL3G1.IN
CELL3G1.0UT

HALIFAX COUNTY ASH CELL 3G

Y-Le

(ft

286.
290.
302.
302.
292
293.
310.
310.
320.
320.
330.
330.
340.
340.
350.
350.
360.

ft

)

00
00
00
00

.00

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

X-Right

(ft)

340.00
360.00
370.00
390.00
420.00
470.00
490.00
510.00
520.00
550.00
560.00
590.00
600.00
630.00
640.00
670.00
680.00

Y-Right

(ft)

290.00
302.00
302.00
292.00
293.00
310.00
310.00
320.00
320.00
330.00
330.00
340.00
340.00
350.00
350.00
360.00
360.00

Soil Type

Below Bnd

WWWWLWLWWLWWLWWWWWWN PP



18 680.00 360.00 710.00 370.00 3
19 710.00 370.00 1160.00 370.00 3
20 1160.00 370.00 1240.00 350.00 3
21 1240.00 350.00 1250.00 350.00 3
22 1250.00 350.00 1330.00 330.00 3
23 1330.00 330.00 1340.00 330.00 3
24 1340.00 330.00 1385.00 320.00 3
25 1385.00 320.00 1410.00 312.00 1
26 1410.00 312.00 1425.00 310.00 1l
27 420.00 293.00 537.00 296.00 2
28 390.00 292.00 392.00 290.00 1
29 392.00 290.00 535.00 295.00 1
30 535.00 295.00 537.00 296.00 1
31 537.00 296.00 560.00 308.00 1
32 560.00 308.00 570.00 308.00 1
33 570.00 308.00 590.00 298.00 1
34 590.00 298.00 800.00 306.00 2
35 590.00 298.00 592.00 297.00 1
36 592.00 297.00 796.00 305.00 1
37 796.00 305.00 800.00 306.00 1
38 800.00 306.00 820.00 316.00 1
39 820.00 316.00 830.00 316.00 1
40 830.00 316.00 848.00 306.00 1
41 848.00 306.00 1350.00 314.00 2
42 848.00 306.00 852.00 305.00 1
43 852.00 305.00 1347.00 313.00 1
44 1347.00 313.00 1350.00 314.00 1
45 1350.00 314.00 1365.00 320.00 1
46 1365.00 320.00 1385.00 320.00 1

ISOTROPIC SOIL PARAMETERS
3 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.

Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pcf) (pct) (pst) (deqg) Param. (psf) No.
1 105.0 120.0 400.0 20.0 .00 .0 1
2 S0.0 110.0 .0 12.5 .00 .0 1

3 85.0 100.0 .0 28.5 .00 .0 1



1 PIEZOMETRIC 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 .00 276.00
2 175.00 280.00
3 800.00 300.00
4 1425.00 305.00

A Horizontal Earthquake Loading Coefficient
Of .050 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure = .0 psf

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

25 Trial Surfaces Have Been Generated.

3 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of
Sliding Block Is 5.0

Box X-Left Y-Left X-Right Y-Right Height

No. (ft) (ft) (ft) (ft) (ft)
1 391.00 291.00 420.00 292.00 1.00
2 421.00 291.50 480.00 294.50 1.00
3 481.00 294.50 535.00 295.50 1.00

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 Janbu Method *

Failure Surface Specified By 13 Coordinate Points

Point X-Ssurf Y-surf
No. (ft) (ft)
1 414.41 292.81
2 416.68 292.23
3 426.79 292.07
4 532.99 295.02
5 536.44 - 298.64
6 537.99 303.40
7 541.21 307.22
8 543.36 311.74
9 546.15 315.89
10 549.67 319.44
11 552.74 323.38
12 555.92 327.25
13 557.78 330.00

* % % 1.108 * % %

Failure Surface Specified By 13 Coordinate Points

Point X-surf Y-surf
No. (ft) (ft)
1 406.76 292.56
2 409.16 291.85
3 432.33 291.64
4 531.00 295.89
5 534.54 299.43
6 537.24 303.63
7 539.78 307.94
8 542.30 312.26
9 544.23 316.87
10 547 .69 320.48
11 551.01 324.22
12 554.33 327.96

13 554.71 330.00



kkk 1.122 * %%k

&

Failure Surface Specified By 13 Coordinate Points

Point X-surf Y-Surf
No. (ft) (ft)
1 396.10 292.20
2 397.92 290.77
3 456.94 293.41
4 526.10 295.46
5 529.43 299.19
6 532.28 303.30
7 535.48 307.14
8 539.00 310.70
] 541.96 314.72
10 542 .57 319.68
11 543.26 324.64
12 546.18 328.69
13 546.19 328.73

* %% 1_137 * %%

Failure Surface Specified By 10 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)
1 415.82 292.86
2 417.29 291.49
3 435.50 291.97
4 491.29 294.82
5 494 .46 298.69
6 497.16 302.89
7 500.49 306.62
8 504.00 310.19
9 504.27 315.18
10 505.53 317.77
* %%k 1.142 * % %k

Failure Surface Specified By 13 Coordinate Points



Point X-Surf Y-surf

No. (ft) (ft)
1 412.00 292.73
2 413.58 291.93
3 468.65 293.75
4 529.33 295.53
5 532.61 299.30
6 535.75 303.19
7 537.24 307.97
8 540.66 311.61
9 543.91 315.41

10 544.26 320.39

11 545,29 325.29

12 548.66 328.98

13 549.48 329.83

* %k 1.158 %* % %

Failure Surface Specified By 11 Coordinate Points

Point X-surf Y-Surf
No. (ft) (ft)
1 405.05 292.50
2 408.42 291.18
3 466.79 294.17
4 507.69 294 .54
5 511.03 298.26
6 514.47 301.89
7 515.48 306.79
8 518.67 310.64
9 519.26 315.60
10 522.27 319.60
11 523.71 321.24
* %k % 1.182 * %k %

Failure Surface Specified By 10 Coordinate Points

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



CWOWONOAULP WM

=

* %%

395.
396.
465.
509.
511.
512.
515.
518.
522.
522.

10
32
10
42
23
29
77
28
09
71

1.182

292.17
291.18
293.49
295.19
299.85
304.74
308.33
312.17
316.08
320.90

* %%

Failure Surface Specified By 11

Point
No.

HFOWONOO&dWN R

=

*%k%

X-Surf
(ft)

407.
408.
458.
513.
515.
51e6.
518.
521.
523.
526.
.46

528

73
59
84
07
17
06
62
70
13
54

1.216

Y-Surf
(ft)

292.59
291.95
293.20
294.62
299.16
304.08
308.37
312.32
317.11
320.76
322.82

k%%

Failure Surface Specified By 10

Point
No.

VOO WN R

X-Surf
(ft)

399.
402.
451.
505.
508.
508.
513.
514.

91
60
82
49
96
93
44
92

Y-Surf
(ft)

292.33
291.50
293.06
295.22
298.82
303.73
307.29
312.07

Coordinate Points

Coordinate Points



Failure Surface Specified By 10

A

k%%

Point
No.

[ el

CVWONOAOPWNDE

* %k %k

178.13

356.25

515.95
518.34

1.216

* %%

316.96
320.00

Coordinate Points

X-Surf Y-Surf
(ft) (ft)
402.39 292.41
405.64 291.21
471.61 294.04
507.36 294.69
508.14 299.63
510.06 304.25
511.72 308.96
515.11 312.65
516.79 317.35
517.16 320.00
1.229 *kk
A X S T
.00 178.13 356.25 534.38 712.50 890.63
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Simplified Janbu Method of Slices
or Simplified Bishop Method

"Run Date:
Time of Run:
Run By:

Input Data Filename:

*% PCSTABL4 **

by

Purdue University

--Slope Stability Analysis--

Output Filename:

PROBLEM DESCRIPTION

CELL4I.IN

CELL4I.OUT

HALIFAX COUNTY ASH CELL 4I

BOUNDARY COORDINATES

18 Top

Boundary
No.

WU b W

Boundaries
46 Total Boundaries

X-Left
(ft)

.00
45.00
55.00

115.00
125.00
205.00
215.00
295.00
305.00
385.00
765.00
1160.00
1240.00
1250.00
1330.00
1340.00
1385.00
1410.00
125.00

Y-Left
(ft)

280.00
290.00
290.00
310.00
310.00
330.00
330.00
350.00
350.00
370.00
386.00
370.00
350.00
350.00
330.00
330.00
320.00
312.00
310.00

X-Right

(ft)

45.
55.
115.
125.
205.
215.
295.
305.
385.
765.
1160.
1240.
1250.
1330.
1340.
1385.
1410.
1425.
175.

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
]y
00

Y-Right

- (fY)

290.00
290.00
310.00
310.00
330.00
330.00
350.00
350.00
370.00
386.00
370.00
350.00
350.00
330.00
330.00
320.00
312.00
310.00
286.00

Soil Type
Below Bnd

FPERRPOWWLWWLWWWLWLWWLWWLWWLWOLWWLWWOWERE P



20 175.00 286.00 342.00 291.00 2
21 175.00 286.00 176.00 285.00 1
22 176.00 285.00 340.00 290.00 1
23 340.00 290.00 342.00 291.00 1
24 342.00 291.00 360.00 302.00 1
25 360.00 302.00 370.00 302.00 1
26 370.00 302.00 390.00 292.00 1
27 390.00 292.00 537.00 296.00 2
28 390.00 292.00 392.00 290.00 1
29 392.00 290.00 535.00 295.00 1
30 535.00 295.00 537.00 296.00 1
31 537.00 296.00 560.00 308.00 1
32 560.00 308.00 570.00 308.00 1
33 570.00 308.00 590.00 298.00 1
34 590.00 298.00 800.00 306.00 2
35 590.00 298.00 592.00 297.00 1
36 592.00 297.00 796.00 305.00 1
37 796.00 305.00 800.00 306.00 1
38 800.00 306.00 820.00 316.00 1
39 820.00 316.00 830.00 316.00 1
40 830.00 316.00 848.00 306.00 1
41 848.00 306.00 1350.00 314.00 2
42 848.00 306.00 852.00 305.00 1
43 852.00 305.00 1347.00 313.00 1
44 1347.00 313.00 1350.00 314.00 1
45 1350.00 314.00 1365.00 320.00 1
46 1365.00 320.00 1385.00 320.00 1

ISOTROPIC SOIL PARAMETERS
3 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.

Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pcf) (pct) (psf) (deqg) Param. (psf) No.
1 105.0 120.0 400.0 20.0 .00 .0 1
2 90.0 110.0 .0 12.5 .00 .0 1
3 85.0 100.0 .0 28.5 .00 .0 1

1 PIEZOMETRIC 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 .00 276.00
2 175.00 280.00
3 800.00 300.00
4 1425.00 305.00

A Horizontal Earthquake Lbading Coefficient
Of .050 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure = .0 psft

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

200 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 20 Points Equally Spaced

Along The Ground Surface Between X = 115.00 ft.
and X = 165.00 ft.

Each Surface Terminates Between X = 280.004ft.
and X = 760.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y =270.00 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 Janbu Method *

Failure Surface Specified By 18 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)
1 128.16 310.79
2 138.09 311.98
3 148.00 313.31
4 157.89 314.78
5 167.76 316.41
6 177.60 318.17
7 187.41 320.09
8 197.20 322.14
9 206.96 324.34
10 216.68 326.68
11 226.36 329.17
12 236.01 331.80
13 245.62 334.57
14 255.19 337.48
15 264.71 340.53
16 274.19 343.72
17 283.62 347.05
18 284 .51 347.38
* % % 1.949 %* % %

Failure Surface Specified By 25 Coordinate Points

Point X-sSurf Y-Surf
No. (ft) (ft)
1 162.37 319.34
2 172.25 320.88
3 182.12 322.47
4 191.99 324.12
5 201.84 325.82
6 211.68 327.59
7 221.51 329.41
8 231.34 331.29
9 241.15 333.23
10 250.94 335.23
11 260.73 337.29
12 270.51 339.40
13 280.27 341.57

14 290.02 343.80



15 | 299.75 346.08

16 309.47 348.42
17 319.18 350.82
i8 328.87 353.28
19 338.55 355.79
20 348.22 358.36
21 357.87 360.99
22 367.50 363.68
23 377.12 366.42
24 386.72 369.22
25 390.06 370.21
% % %k 1.968 %k %

Failure Surface Specified By 16 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)
1 159.74 318.68
2 169.72 319.20
3 179.69 319.97
4 189.64 320.98
5 199.57 322.23
6 209.45 323.72
7 219.30 325.45
8 229.11 327.42
9 238.86 329.63
10 248.55 332.08
11 258.19 334.76
12 267.75 337.68
13 277.24 340.83
14 ~ 286.65 344.22
15 295.98 347.83
16 301.21 350.00
* %%k 1.972 * % %

Failure Surface Specified By 16 Coordinate Points

Point X-surf Y-surf

No. (ft) (ft)
1 159.74 318.68
2 169.73 318.91



3 179.72 319.43
4 189.69 320.23
5 199.63 321.32
6 209.53 322.69
7 219.40 324.35
8 229.21 326.30
9 238.96 328.52
10 248.64 331.02
11 258.24 333.80
12 267.76 336.86
13 277.19 340.19
14 286.52 343.78
15 295.75 347.65
16 300.94 350.00
dkk 1.977 %%k

Failure Surface Specified By 20 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (£t)
1 130.79 311.45
2 140.79 311.62
3 150.78 312.01
4 160.76 312.63
5 170.73 313.48
6 180.67 314.56
7 190.58 315.86
8 200.47 317.38
9 210.31 319.13
10 220.12 321.10
11 229.87 323.29
12 239.58 325.71
13 249.22 328.34
14 258.81 331.20
15 268.32 334.27
16 277.77 337.55
17 287.14 341.05
18 296.42 344.76
19 305.62 348.68
20 312.90 351.98
* % % 1.979 * % %

Failure Surface Specified By 22 Coordinate Points



Point

No.

VOO UId WP

* k%

X~-surf
(ft)

141.32
151.27
161.22
171.14
181.06
190.95
200.82
210.68
220.51
230.31
240.09
249.84
259.56
269.24
278.90
288.52
298.10
307.64
317.14
326.61
336.03
340.55

1.989

Y-Surf
(ft)

314.08
315.01
316.07
317.27
318.59
320.04
321.63
323.34
325.18
327.15
329.25
331.47
333.83
336.31
338.92
341.65
344.51
347.50
350.61
353.85

357.21

358.89

*k*k

Failure Surface Specified By 26

Point

No.

WO WN &

X-surf
(ft)

136.05
146.05
156.05
166.04
176.02
185.99
195.94
205.87
215.78
225.66
235.50
245.32
255.09
264.83

Y-Surf
(ft)

312.76
312.81
313.04
313.47
314.08
314.88
315.87
317.05
318.42
319.97
321.71
323.63
325.74
328.04

Coordinate Points



15
16
17
18
19
20
21
22
23
24
25
26

* %%k

274.51
284.15
293.74
303.27
312.74
322.16
331.50
340.78
349.98
359.11
368.16
370.67

1.990

330.52
333.18
336.02
339.04
342.25
345.63
349.19
352.93
356.84
360.92
365.18
366.42

* k%

Failure Surface Specified By 28

Point
No.

WOOJOOdWN

X-Surf
(ft)

149.21
159.20
169.18
179.16
189.12
199.08
209.01
218.94
228.84
238.73
248.59
258.44
268.26
278.05
287.81
297.55
307.26
316.93
326.56
336.17
345.73
355.25
364.73
374.17
383.57
392.92
402.22
403.88

Y-Surf
(ft)

316.05
316.50
317.08
317.79
318.63
319.61
320.72
321.96
323.33
324.83
326.46
328.23
330.12
332.15
334.30
336.59
339.00
341.54
344.21
347.01
349.93
352.98
356.16
359.46
362.88
366.44
370.11
370.80

Coordinate Points



*k k%

1.997

% % %

Failure Surface Specified By 25 Coordinate Points

Point

No‘

WOONOO b WN

* %%

X~-surf
(ft)

125.53
135.51
145.51
155.51
165.50
175.49
185.47
195.42
205.35
215.24
225.10
234.91
244.66
254.35
263.98
273.54
283.02
292.42
301.73
310.94
320.05
329.05
337.94
346.71
347.69

2.005

Y-Surf
(ft)

310.
309.

13
56

309.25

309.
309.

18
38

309.82

310.
311.
312.
314.

52
47
68
13

315.84

317.
320.
322.
325.
328.
331.
334.
338.
342.
346.
350.
355.
360.
360.

*k%k

79
0o
45
14
08
26
68
34
23
36
71
29
10
67

Failure Surface Specified By 23

Point

No.

O WM

X=-Surf
(ft)

162.37
172.37
182.37
192.36
202.34
212.30

Y-Surf
(ft)

319.
319.
319.
319.
320.
321.

34
33
54
96
60
46

Coordinate Points



10
11
12
13
14
15
16
17
18
19
20
21
22
23

*%k%

178.

356.

534.

13

25

38

222.24 322.54
232.16 323.84
242.04 325.36
251.89 327.09
261.70 329.03
271.46 331.19
281.18 333.56
290.84 336.15
300.44 338.94
309.98 341.95
319.45 345.16
328.84 348.58
338.16 352.21
347.40 356.03
356.55 360.06
365.62 364.29
369.15 366.04
2.005 * k%
A X I S T

00 178.13 356.25 534.38 712.50 890.63
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A.D.S. TECHNICAL NOTE NO. 2.109 (88)

FLOW CAPACITY

June 1, 1988
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ADVANCED DRAINAGE SYSTEMS, INC.




TABLE 1
Manning's "n" Value For Design

(Storm & Sanitary Sewer and Culverts)

llnll

Pipe Type

A.D.S. Corrugated Polyethylene Pipe

3 - 6" Diameter 0.015
8" Djameter 0.016
10" Diameter 0.017
12 - 15" Diameter 0.018
18 - 36" Diameter 0.020
A.D.S. N-12 0.012
Concrete Pipe 0.013

Corrugated Metal Pipe (2 2/3" x 1/2" corrugation)

Annular
Plain 0.024
Paved Invert 0.020
Fully Paved (smooth lined) 0.013

Helical
Plain 15" Diameter 0.013
18" Diameter 0.015
24" Diameter 0.018
36" Diameter 0.021
Spiral-Rib ' 0.012
Plastic Pipe (SDR, S&D, Etc.) 0.011

Vitrified Clay 0.013
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APPENDIX E:

EROSION AND
SEDIMENTATION CONTROL
" CALCULATIONS
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GODWIN & STEPHENSON
ATTORNEYS AT LAW
938 ROANOKE AVENUE
P. O. BOX 429
ROANOKE RAPIDS, N. C. 27870

A. S. GODWIN, JR. TELEPHONE: (918) 537-80148
W. TURNER STEPHENSON, II1 FAX: (919 537-26837

april 14, 1992

Mr. John Barnard
Hazen & Sawyer

4011 Westchase Blvd.
Raleigh, NC 27607

Dear John:

I have enclosed the recently completed map showing the

entire landfill property owned by Halifax County. Also, please
find enclosed a metes and bounds description of this same
property.

It is my understanding that you needed both of these items
to complete a stage of your permitting process.

If you have any questions, please advise.
Yours very truly,
W. Turner Stephenson, ITI
WTS:wch

Copy to: Neal Phillips
Dave Stoner



That certain tract or parcek of land lying and being situate
in Butterwood Township, Halifax County, North Carolina, more
particularly described as follows: Beginning at an iron rod
located in the Southern right-of-way of N.C. State Road 1417:
thence along the Ruth Warren property line S. 5° 55' E. 1037.52
feet to an existing iron pipe; thence N. 85° 31' E. 586.25 feet
to an existing iron pipe; thence S. 6° 22' 46" W. 890.09 feet to
an existing iron pipe; thence N. 86° 23' 37" W. 613.62 feet to an
existing iron pipe; thence along an old wire fence S. 3° 37+ 32"
W. 595.29 feet to an iron pipe; thence S. 0° 31' 26" W. 316.13
feet to an existing iron pipe; thence N. 86° 00' W. 1031.8 feet
to an existing iron pipe; thence S. 1° 30' W. 1725 feet to a
concrete monument on the North side of a branch; thence running
generally up the branch N. 75° 30' wW. 205 feet to a point; thence
N. 65° W. 165 feet to a point; thence N. 28° 30' W. 482 feet to a
point; thence N. 55° 15' W. 415 feet to a point; thence S. 84°
20" W. 427 feet to a point; thence leaving said branch and
running S. 74° 41' W. 195 feet to a point; thence N. 70° 18" W.
270 feet to a point; thence N. 74° 08' W. 144 feet to an iron
axle:; thence running along the Edward Butts property N. 6° 17' E.
202 feet to a point; thence N. 6° 33' E. 219 feet to a point;
thence N. 6° 02' E. 178 feet to a point; thence N. 5° 38' E. 164
feet to a point; thence N. 6° 04' E. 232 feet to a point; thence
N. 5° 36' E. 204 feet to a point; thence along a fence line N. 6°
17* E. 293 feet to a point; thence N. 6° 11' E. 685 feet to the
centerline of N.C. State Road 1417; thence along said centerline
the following courses and distances, N. 58° 50' E. 247.4 feet; N.
62° 50' E. 300 feet; N. 72° 05' E. 300 feet; N. 75° 45' E. 300
feet; N. 78° 40' E. 543 feet; thence S. 8° 38' W. approximately
30 feet to the Southern right-of-way of said State Road 1417;
thence along said right-of-way in a Easterly direction
approximately 510 feet to a point on an old road; thence N. 0°
53' 47" E. 1228.28 feet to a large rock; thence S. 32° 00' 18" E.
1280.76 feet to the point of beginning. This property is shown
on that certain map entitled "Plat Showing Property Belonging to
Halifax County 'Landfill Area'", prepared by Cyril C. Waters,
Registered Surveyor, under date of April 11, 1992; reference to
said map being hereby made for greater certainty of description.
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SEE DESIGN REFPORT

50 MIL HDPE LINER

BORING LOCATION

]
i
3 SECTION A-A
i
i
5
i
| LEGEND
.
: Sei-— T (T SCE C INTERIM COVER (SHEET ™3
; ; —~ CELL 1 INTZRIM TOF SURFAZE NOTT (D B S.ELCL"I&I)NNITEA"!_(():CJAWTDN(>hL[ S
: | ) THIS SECTION DEPITTS ASH PLACEMENT
: I o ELIVATIONS A7 COMPLITION OF 2EL. 1.
; SRty ‘ P
: [ INAL COVER SURFACL - A CELL ] ~ ALTIVI FACE SURFACE
! i L
| 540 -— Ve
‘ L s
0 yd o EXISTNG GROUND SURFACT
L 27— ——
el ; "RIMETER BERM e L~
; ; DETAIL B.i) e . )
- N =—— TCE BERM SwA_E
i . ——TOF 07 OPERATIONAL COVER /
; . I/’\\
| = L e /e INTERMEDIATE BERM
‘ . —— —— T/ ‘AT (SEE DETAL 3.3A & BB
: APFRGXIMATE GROUMD WATZR SURFAZE ELEVATON — _
: e o e _ B e == PROPCSED EXCAVATIGN LIMIT .
290 ‘ ‘ e : —_
; | : | ; :
0+00 1+ G 2+00 24CO 4400 3--CC 8+C0 700
SECTION B-B
<
AR~
280 : FINAL COVER SURFACE —
| s
| I S
270 - — T,
¢ P .
\&
500 —— AN
PERMANINT ACCESS RAMP —— SN NOTE: (D) SEE CEL. 4 FINAL COVER (SHEET 16)
! . 4 \\ FGR SECTION B—B LOCATION
| , H =, - o opm " -
| TE S - ~ @ THIS SECTION DEPICTS FINAL COVER
| LT " ™, ELEVATIONS.
{'_t{ i L \\
L 340 —
- 0 o B-4 \
= s l
IS EXISTING GROUND SURFACE — | AN
o 230 — < N e e  om ~‘~—~———v————%\
z . S
L 290 N - _—— TOP 0T OPERATIONAL COVIR N\
o YA ™. e / "'_\_‘/
~— o\ ROADWAY PERMETER BERM v
‘SEE DETAIL B.7) # —-—— PERIMETER BERM
310 — - < {SEE DZTAIL B.1)
APPROXIMATE CROUNDWATER SURFACE ELEVATION — —-—_ ™ —~PROPOSED LXCAVATION LIMiT
—
300— .
-
290 : T 7 T T !
| | | | | | ‘
i ! ! ;
0+CO I4+CO 2+00 3+00 4+ 00 5-CC E+00 7-00 8-+00 S+CC 10+40C [400 12400 P25 C0
NOTC:  FOR BORING DETAILS ==
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ELEVATION FEET

ELEVATION FEET

/,CELL 2 INTERIM TOF SURFACE

SECTION C-C

NOTE: (D SEE CELL 2 INTERIM COVER (SHEET 10)
FOR SECTON C-C LOCATION.

18+00

360—
FINA_ COVER SURFACE — /i \\ (@) THIS SECTION DEPICTS ASH PLACIMENT
o \ /T CELL 1 L .— ACTIVE FACE SUIFACE ELEVATICNS FOR CELL 2.
o] - Vo
340 — /| AN
4 EXISTING GROUND SURFACI ——
3130 > I ‘l& CELL 2
330 — T T 3 - INTERMEDIATE BERM
/1 /’/,»——" —~ . [j /’/ , (SEE DETAILS B.3A & B.38)
320 — A3 T ~. T /
\ - ,— TOP OF OPERATIONAL COVER . LEGEND
o o
{ Sl s AN /
20— A7 / ( /ﬁ ToR. OF OPERATIONAL COVER / - 50 ML HDPE LINER
\\\ r'-\ _ 7 '
- > ~ X Bl* BORING LOCATIONS
300 = ..
APPROXIMATE GROUNC WATER el N \\
SURFACE ELEVATION — ~ v
200 —I N SROPOSED EXCAVATION DMIT 4
\\
# | | | | |
0+00 {+00 2+00 3+02 4+00 5-00 5+00 7—-00 8-00 9+00 10+CO
390 - :
- SECTION D-D o O B8 B2
@ THS SECTION DEPICTS FINAL COVER
380 — ELEVATIONS.
o
370~ //
FINAL CCVER SURFACE
360 \ \A 1 1
N\
Y r
350 — ﬁ
340 — ) ’ \4
/
330 / # (PSEEEIME.E(ETZLB%’?%
1
320 —— % ROACWAY PERIMETZR BERM EXISTNG GROUND SURFACE —— 5 1 [_\_l /
,_—l)( (SEE DETAL B.2) \ _ J. _______________________ 3
310 — [ \ —————————————— T T e S o T >)<r
N\ TOP OF OPERATIONAL COVER \\7/ P
300-— 8-t e / 7
- APPRCXIMATE GROUND WATER
J// SURFACE ELEVATION “— PROPOSED IXCAVATION LIMIT -
290— >~ AV
280 l
0+00 1+00 2+00 3+02 4+00 5-00 6+00 7-00 8400 9+CO0 10400 I+00 12+00 13+C0 14+C0O 15400 16+C0 17400
HAZEN AND SAWYER
T = tel Engineers & Soientists

NOTE:

FOR 30RING DETAILS
SEE DESIGN REPORT
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ELEVATION FEET

ELEVATION FEET

CELL 3 INTERIM TOP SURFACE —

FCR BORING DETALS
SEE DES-GN REPORT

NOTE:

Tz
80— o SECTION E-E
270 — S
— ACTIVE FACE SURFACE
360 — /i 3
a : NOTE: @D FS'SER CELl:nii lNETE!é MDCO\_InE(I)R (SHEET 13)
SECTION LOCATION.
35 —| FINAL COVER SURFACE / (D TAIS SECTION DEP CTS ASH PLACEMENT
E_EVATIONS AT COMP_ETION OF CEL2.
1 CELL 1 CELL 3
340~ . EXISTING GRCUND SURFACE —
/ ' N INTERMEDIATE 3ERM
7 / — A /7r_ (SEE DETAIL B.3A. B.3B)
330 — [/PEPMETE“ BERM RSl T~ % \
3 /" (SEE DETAL B.1) - ~—
: A : _=_/
20— s o / LEGEND
S N T ~——— TOP OF OPERATIONAL COVER
310 — //— "/ /”X/)/-'\OFKQ OPERATIONAL COVER / —— 60 MIL HDFE UNEK
> K/ ~ "y L\ E'r EORING LOCATIONS
. \Vi PROPOSED EXCAVATION LMIT — ~ \
300 == — o -\
APFROXIMATE GROUND WATER _// ) TCP OF OPEIATIONAL COVER
290 SURFACE ELEVATION
-1
280 ! | ‘ ‘
0+00 f+00 2+00 3+02 4+00 5-00 £+00 7-00 8--00 9+00 10+CO H1+00 12+00
<80 SECTION F-F
380 FINAL COVER SURFACE -—\
\ NOTE: (D SEE CELL 4 FINAL COVER (SHEET “6)
370— FOR SECTICN F—F LOCATION.
\ @ THIS SECTION DEPICTS FINAL COVER
ELEVATIONS.
1 4
350 — /-4( -
o] A !
a n
o
320 — 4 [1 EXISTING GROUND SURFACE
4 “~
—— ROADWAY PERIMETER BERM \
- (SEE DETAIL B.2) e — PERIMETER BERM
S / e ~o (SEE DETAL B.1)
B-10 Ve .
300— \ - —" 10P OF OPERATIONAL COVER . -
/ P L/ T~ ~ g - \\ — -
90— F e e T - ~— _ ___’//’ - = ——
2 APPROXIMATE GROUND WATER SURFACE ELEVATICN ——\ “—— FROPOSED EXCAVATION LIMIT
280 Vi -
27 | | | | ,
0+00 1400 2400 3400 4400 5-00 6+00 7—-00 8+00 9+C0 {0+00 j4+00 12+00 1 3+00 14+4C0O |5+00 16+00 17+00 1B+00
HAZEN AND SAWYER
. DATE e on - an tal Englneers & Soleatists
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ELEVATION FEET

ELEVATION FEET

FINAL COVER SURFACE ——\

SECTION G-G

2 NOTE: (D SEE CELL 4 “INAL COVER (SHEET 18)
280 — FOR SECTION G-G LOCATION.
@ THIS SECTION DEFICTS FINAL FACILITY
ELEVATIONS.
270 —
360 —
350-— uovo-.coco-ooo-cno.t'o...‘ O..‘” e LEGEND
_ ELL 2 . CELL 3 CELL 4 1 6C WIL HDPE LINER
340 — KT 4 \ sesssersesassessarsere PREVIOUS FI_L OUTLINE
K INTERMEJIATE BERM
DASTING GROUND SURFACE -, M .
. ; B N M (SEE DETAL B.3A 838) N\ 812 BORING LOCATIONS
330 _—PERMETR BERM —_ L T ~
A/ (SEE DETAIL B. 1) -, -
320 b .‘n. 1
/ )i-f\a‘ TOP OF OPERATIONAL COVER ——\ %,
— ,
30— 7 \\ K / PERWSTER GERM
(SEE DETAIL B.1
300— 7 PROFOSED EXCAVATION LIMIT —
’ = o
APPROX MATE GRCUND WATER
SURFACE ELEVATION
280 EXISTING GROUND SURFAGE
. | | | |
0+00Q 1400 2409 3402 4400 5-00 6+00 7—-00 8—-00 9400 10+CO 1+00 12+00 134+C0O 14400 15400
3z NOTE: (D SEE CELL 4 FINAL COVER (SHEET 16)
350 -— FOR SESTION H—H LOCATION.
) THIS SECTION DEPICTS FINA_ FACILITY
— ELEVATIONS.
340— / —
FINAL COVER SURFACE —— — \
330— /_/
.
N\,
320— N\
4N\
B-6 N B
30— e
ROADWAY PERIMETER BERM EXISTNG GROUMD SURFACE —-—_ L TN /
/ )('(SE DETAIL B.2) \ T T T T T T - N . - 4 / —— PIRIMETER 3ERM
300— / - //\’”/ T - """ (SEE DETAL B.))
\\ i TOP OF OERATIONAL COVER —, T~ / /
/ . - \ ~. //
290— T T S— — ~ e -
/,/ \\\ // .// S
/ —~ — _ PREFARED SUEGRADE
ppod o e T —
0+00 I+00 2400 3+02 4400 500 6+00 7-00 8400 9+CO0 10400 [+00 12400 13+C0 14+C0O 15+00 16400 [ 7400 18+00
PE{AZEN AEN D S‘AWYER
W OAE Dexcrat P n tal Engin 8

NOTE: FOR BORING CETAILS
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CONSTRUCT BERM FROM
CLEAM STRUCTURAL FiL
COMPACTED TO 95% STANDARD

PROCTOR MAXINUM DRY CENSITY
ANCHOR TRENCH

SEE DETAILS L.2

OPERATIONAL CCVER

60 MIL FDPE LINER

NOTE: 1. HEIGFT OF BERM VARIZS AROUND FERIMETER OF FACIUTY. SEE APPROPRIATE
GRADING PLAN FOR EXACT BERM HEIGHT.

2, THIS DETAIL IS USED ON THE NORTH, S0UTH, AND EAST PZIRIMETER BERMS.
SEE GRADING PLAANS.

/1L \PERIMETER BERM (TYP.)
S

4 NT

FUTURE COVER __
PROFILE

ACCISS ROADWAY 35 o
SEE ROADWAY DETAIL -
FOR SPECIFICATIONS —\-— 25 10— —

- \\ - -

I %4 [ — B0 MIL HDPE LINER
| VARIES
ANCHOR TRENZH/
A 3 4 COVER AREA

OPERATIONAL CCVER

NOTES: |. HEIGHT OF BERM VARIES. SEE APPROPRIATE GRADING PLAN FOR EXAC™ BERM HEIGHT
2. THIS BETAIL IS LSED ON THE WEST PERMETER BEIM ONLY, SEE GRADING PLANS

//B—.Z\\PEFNMETE? BERM W/ACCESS RCADWAY
&/ NTS

FUTURE C:ziL ACTIVE CELL

CONSTRUC™ WITH 4:i -
FACL DRESS FACE TO

2:1 DURING CONSTRUCTION

OF SUBSEQUENT CEL.. 3

(SEE B.38) . o Y-
V) o’
i 0 >

OPERATIONAL COVER

80 MIL HDPE LINER

/3/.% INTERMEDIATE BERM {(PRE-EXPANSION)
\\\5/ NTS

NEWLY CONSTRUCTED CELL " ACTIVE CELL

60 MIL 4DFE CAPSHEET —

WELD (TP _ -~ 80 ML HDPE SLIPSHEET

SEE DETAIL L.5 FOR LINER DETAILS//f ~ B0 MIL FDPE LINER

<
P

\—OPERATIONAL COVER OPERATIONAL COVER

@ INTERMECIATE BERM (POST-EXFANSION)

\\4/ NTS

“INAL COVER — rk_~w,__ﬁ# )r—-COMPACTED soiL
AV >,

SEE C1 FOR . ASH WASTE T

FINAL COVER P 2\ s T

SECTIDN 2 o
ASH WASTE L

__________ iy . © S asH wasTE
b N ;
‘\\

N TS PREVIOUSLY CONSTRUCTED BERM

NOTES: |. THIS CETAIL “OR USE IN EXPAND NG CELL 4 A30VE THE PERIMETER BIRW
2. CONSTURCT BERM FRIOR TO COMPLETICN OF THE PRIVIOUS 10" ASH LIFT

/B.4\SOI_/ASH EXPANSION BERM
\ 18 / NTS
N

—FLACE OPEIATIONAL COVER
/' ON BOTTOM ONLY

4 ————]2" SOIL OR ASH OFERATIONAL

COVER (3/4" MAX DIAM)
ST K K

<.60 MIL HOPE LINER

~e——~FEREPARED SU3GRADE

NOTE: .. SJBGRADE SHALL BE STRUCTURALLY SOUND, FREE DF STCNES LARGIR THAN 1/2" DIA.
AND SMOOTH DRUM ROLL_ED PRIOR TC PLACEMENT OF BC MIL HDPE SHIET

OPERATIONAL COVER SHALL BE ON SITE SOILS IM CELL . CEL 2 AND 3
SHALL USE SOIL IN A 50" STRIP ALONG THE NTERMZIDIATE BEIM AND ASH
ELSWHERE. CELL 4 SHALL USE SOIL IN A 50' STRIP ALONG THE SQUTH

PZRIMETER BERM ANS ASH FELSCWHERE. (SEE O2ERATIONAL COVER PLAN)

. OPERATIONAL COVER SHALL BE PLACED UDING A LCP (6 F'SI_WAX.) D-3)0ZER OR
EQUIVALENT. CCOMPACT COVER BY "TRACKING IN" WITH DOZER. NO QWEBER

TIRED VEHIGLES OR COMPACTION EQUIFMENT SHALL BE ALLOWZD ON BOTTOM FRICR
TO PLACEMENT OF ENTIRE 127 COVER LiFT.

/LONTYP CAL LINZR SECTION
\\5'/ NTS

o

("]

%:* _~60 MIL HDPE LINER
i

PLACE BACKFILL IN 2 INDIVIDUAL
6-8" LIFTS. CCMPACT EACH IFT
TO 95Z% STAMDARD PROLCTOR MAX
DRY DEN3ITY

(L2NANCHOR TRENCH DETAIL
\\4// NTS

60 ML HDPE CAP SHEET
EXTRUSION /

WELD RN l._z'..b /f-ao MIL HDPE SLIP SHEET
< ¥ —

i I :>Q>\
R
e &
4 60 ML HDPE LINER

Z“ HA T
ANCHOR TRENCH

/LE\CAP SHEET CROSS-SECTION

Y, s

LNED AZEA ~ANCHOR TRENCH
\ 7 1A
ACTIVE WASTE CELL AY 31
A -
A |
- \ 21
@ \ ——
_______ e A |
ANCHOR TRENCH (SEE 1.2) T i
TT7777 7. 7. L { . AT
INTERMEDHATE EERM CREST ]
Z" —————————— - I
TUTURE_ANCHOR TRENCH LOCATION '\ [
/ ——]——I———l PERIMETER EERM CREST
‘ / L
A\

FUTURZ EXPANSION
FUTURE ANCHOR TRENCH LOCATION
“—TOE OF BERM

/1.3) ANCHOR DETAIL AT PERIMETZR & INTERMEDIATE
8/ BERV INTERSECTION. (PRE-EXFANSION)

NTS

PER METER BE3IM CREST

| ~—— CAP SHEET LIMIT

"S<__ ANCHOR CAP SHEET AT ANZHOR
“RENCH AS DIRECTED BY ENGINEER

— CAP SFEET UMIT

/ B.38)
L— ZAF SHEET ~ n /
——— ANCHOR TRENTH

NOTE: HOPE SLPSHEET NOT SHOWN FCR CLARITY

/L&) ANCHOR DETAIL AT PERIMETZR & INTERMEDIATE
\_4_/ BERM INTERSECTION. (POST-EXPANSION) _

NTS

'HAZEN AND SAWYER
Bavivenmontal Snginesss & Selontials

DETAILS

=ALITAX COUNTY ASEH MONOFILL
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INTERMEJATE BERM -7

2

€0 MIL HDPE LINER —

TOE OF AS+H SHALL‘BE HELD 30
FROM TJE OF INTERVEDIATE BERM

TO ALLOW FOR STORMWATEFR
RETENTION

AU LS & R @ ] " T T T
Yo o on o . 48" DIA. HDPE RISER Lo 0= 0~C
: Cofo020] ~——— 48" HDPE RISER (SEE DETAIL S.4) 02020%0%
. e Cogogosog 7 (SEE DETAL 5.4) ~ 16208%020%¢
30 3 \—ASH——J 620250594 yd N Blafs050
\ . aCal, b20%0%c%¢
(MIN; - Q-0 050 \ooooc
09cS00284) 18" NON-PEIFORA™ED HD?E PIPE Pol6%0%
¥ < OOC'OOODOO DOOOOOOOC
\ R N <— £57 STONE BALLAST PoSo2020 00209080,
s0° ~ ASH OPERATIONAL COVER obtolo0 o%0%070
' P \ . \ 05C505259 — SUP-IT PIPE JOINT \ SUP-FIT P PE JOINT 00508050
(TYP) \ ——-PREPARED SLIBGRADE 96%020209 EXTEND PIPE ' (MIN.} IXTENC PIE |* (MIN.) Po%08090¢
SOIL DPERATIONAL COVER \ © 609256969 / INTO RISER / NTO RISER £©50505045¢€
O~CC 00 KO- CO0LC
\ 09c2590%0 02620%0%¢
NOTE: OPERATIONAL COVER TRANSITIONS FROM SOIL TO ASH IN CELLS 2, 3, 4 ONLY. T 020909 \ 9596969
VVVVVVVVVO D D AA A AAA v
OPERATIONAL COVER IN CE_L | CONSISTS OF SOIL ONLY. Famrvrreeyydn ol o?: 009450 b e rrrvryey
vewvvwvvvevr{ OO0 0 O,0 .0 LAAS L AAS
veewvvesvovedo O 0 ¢ FLOW O 0 Obvovwvrvewr
AR A A A ARALALAN AN OOC,OOO, OOOOOC LA A AR A AL A AN
S \TOE BASIN SCHENATIC S=a== S
5/ TS / ~__
~ / < <
53 MIL SYNTHETIC LINER SEE DETAIL 5.5 FOR SUMP / RISER ORIENTATIOM DETALS

12" CIAM. HOPE PIPE
PIRFORATED INSIDE

SOMF ONLY
g g
EXTRUS ON WELD "_’ - .
N\ 1* NOWINAL THICKNESS
\\_‘:7 y—!—-"/_HDPE FLANGE
12°
RROO00CO000 .
5 Ipeogolololetooa 0%l | jz: 240
_ | Beereeeesatezatezelel
6" I
T \ f /
/1" NOWINAL THICKNESS

' l-———— w——&—l

/. SEE CONNECTION

DETAIL S7

NOTE:

18" DIAM. HDPE PIPE
PERFORATED INSIDE

SUMP ONLY
N

/,

/%

HDPE “LANGE

PREFABRICATED HDPE SUMP

EXTRUSICN WELD ALL JOINTS.

SIDE VIEW

I

)

o
o
)

LU
éo

g3

°
2.8°2 0000 00 oy

BOC
3.0 0
20

000
00

o

00 0
07000
0
O

© 0 0 o

°
G
o

°
)
C)

S
o20)
o

c
(3

©.9.°
<

5"6 0 0
C)

0’2 0 ©

o
50
°°3

\

N\

30"

TOP

VIEW

6

@)PREFABRICATED FDPE SUMFE DETAIL
5 NTS

SUMP SCHEDULE

CENTTR
| COJDRATES _ |E1EVATION OF |ELEVATOM OF
e N 3 b BOTTOM
! jonsoses | 2asoses 63 0385
2 |osmes71 (23499348 |  eoes 2oms
3 |oeseca |paese7sn | ases poas
4 | sw@ess |z3mmrveo e8ss egas

18" CIAM. HJPE PIPE
PERFORATED INSIDE

TS~— PREFABRICATED -HDFE SUM>
(SEE CETAILS S.3A, S.28)

NOTE: RISER LOCATIONS ARE SHOWN ON EXCAVATON PLANS

/S2)\RISER / LATERAL /SUM> SCHEMATIC

SOMET ONLY 8" 8" 1" NOMINAL THICKNESS 5 NTS
. - " "// HDPE FLANGE K\_/
= — EXTRUS ON WELD
\ 27
\ T oo 00T ToToU
flanponpaeaeit
36° | 1b2e%%% %6 %% % % | 12" N
30 T S e I
| Ikt toreoms o o el | WRAP RISER IN FILTER GEOTEXTLE
l i BOOOOGOOON /_
6" 1
e
i i N .
/1" NOMINAL THICKNESS \ 43" HDPE RISER
/ 200 \ HOPE FLANGZ 9 L

/
LSEE CONNECT

DETAIL 87

NOTE:

18" DIAM. HDPE PIPE
PIRFORATED INSIDZ

10N

EXTRUSION WELD ALL JOINTE.

SIDE VIEW

1* NCMINAL THIZKNESS, 20" DIAM.

PREFABRICATEC HDPE SUMP _— 18" DIA. OPENING LOCATED AS NEEDZD TO ACCOMODATE 18" DIA.

HDPE LATERAL PIPE TO SUMP
e 3 e EXTRUSION WELD

" THICK HOPE FLANGE
/_

NOJTE: |. OFENINGS IN RISER ARE 2/4° DIAMETER
2. OFENINGS IN RISER ARE 2" ON CENTER

XTRUSION WELD

30"
0> VIZW
,S/.:S\B\PREFABR CATED HDPE SUMP DETAIL
K 5 NTS
, TOP VIEW
HEADER PIPE LAYOUT INFORMATION @lNTERNAL CRAINAGE SYSTEM RISEXR DETAIL
[ NTS .
me | o gomor | oo (HEURETE e AZEN AND SAWYER
i 12 swp | w2 3“_5 2965 aad A = Lw.“
2 12 sup 2 | SWNP S 296 S ang DETA“—S
3 12 SUMP 3 | BASH 2%5 2845 e HALIFAX COUNTY ASH MONOFILL
4 pa Suep 4 | 3aASN 2840 €810 sar = NTS e BEK lmm NR
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#57 WASHED

VEGETATIVE COVER
(SEE SEEDING SCHEDULE) ——

2. INSTALL PROTECTIVE COVER AS SOON AS POSSIBLE AFTER SLMP INSTALLATION
3. INSTALL TEVPORARY B0 MIL HDPE SEAL ACROSS SUMP FLANGE PRIGR ~0 THE UNER
INSTALLATION AS REQUIRED BY THE ENGINEER

/5.6 TEMPORARY SUMP PROTZCTION DETAIL

6 NTS

\ e (MI\L) SUMP CENTERLINE 18" DIA. 3IPE INLET
\ /! FROM REMO'E RISER / 12" TOPSOIL
5 ~ . / e (AGRICU_TURAL LAYER)
j / 48" HDPE RISER (SEE DETAIL S.4) g
N : —— §57 WASHED STOME ~ .
AN - [ / 7' THIZK (MIN.) = 12 COMPACTEC. ON-SITE
‘VVV"V‘V ANAAASAAAAAL AAAALALRLALZAREAL AR ALK, : CAAARAAA A VVVVVVV’IVVVV?V\
I \AAAAARAS VYVVVVIVPVIVVIYROVYY
VTV T OO T T T 0T 16 0Z. NONWOVEN GEOTEXTILE
| [P0 90000 7007C000000007000s0 0 U EXTeND GEOTEXTILE OUT IN A 50' RADIUS FROM SUMP
N peevvve v \AAAAAA LA AAAAAAAAAS
' \AAA EANARAARAAAAAAAAA LSS kA AAZ
I FovevwY VYVVTIOVIVIVOPUOYOOV YOO
\AAAS LA AAAAARA] AAAAAALEAAAA]
: > AAARAAAAAAALAAAALALALALS AL L] vvvv /—
' / vvvvvvvvv v vvvvvv vvvvvvvv vvvvvvvvvvv vvvv AAAAAAALAS
' AAAAS 7 AAAAAAAAAALA L A
\I—/ KVV\'VVVVVVVVVVVV7VVVVVVVVV
I \AAEARAAAL AL S ]
GIONET .
L |6 0Z. NONWOVEN GEOTEXTILE PR AR B EXTEND NET OUT IN A 50' RADIJS FROM SUNMP ,\
T Ak, | T "{" T ——60 MiL 4DFE LINER /Cl \ CAP _SECTION (TYF)
IVIVIVE VSTV OV Y ‘*’ + \y NTS
lﬂ 9 o Q C) 0 C°°°0°6u5v000 i
SEE CONNECTION lfo o0 gooe cooc ovatatam,oool | )
CETAIL 5.7 110G g0z s enacaeatoroct! | / ) DXTRUSIGN — 47 MIN,
ARG AP R, WELD S~
oo vvveveovvww |t + *1 t o+
YVVVIVOYVIRI UV + ¢ J +
+ilvevrevevvevbrvwolls 4+ +\% i —
+ AAMAAAAAALAA v\§ + o+ o+
12" OR i8' DIA. HDPE PIPE 4 * ) " %« "4/~ BCLT I° NOMINAL THICKNESS +DFE PLATE TO JPSTREAM
PERFORATED INSIDE AR SIDE OF SUMPS | AND 4.
SUMP ONLY. £
CEMENT-BENTONITE SLURRY — SN\ #57 WASHED STONS
(- PREFABRICATED HDPE SUWP
SEE DETALS S.3A AND 5.38
BUILD UP TC
CREATE CHANNEL /
NOTES 1. PLACE SUMP CENTER 5' FEET FROM TOZ OF BERM o
2. THE #57 STONE OJTSIDE OF THE SUMP WILL BE PLACED SON. /ASH T !
A MINIMUM OF 2' THICK OVER THE RISER FLAMGE ONLY. XPANSION — et 4
3ERM AEE oA o
S.5 \SUMP/PISEP DETAIL . S\ S CHANNEL
\ € NTS | \)» ~.
\/ — 4 10 o
~
feee BENCH AREA —— e
-~ EXISTING 3RCUND SURFACE ELEVATICN
/ /f.\ CAP SWALES & BINCH
£ NTS
8 ea., |72’ DIAV. STAINLESS STEEL -
. BOLTS ECUALLY SPACED Tip [s
PRIFABRICATED CONCRETE MANHOLE SECTION N AROUND “LANGE L
4 DIA, 4 HIGH. STAY RIGHT TANK CO. PRODUCT . / } 1Hf \ )
OR EGQUIVALENT N (y e
s 1" THICK PLYWOQD SECTION N ¥ VARIES
N ‘./.__—._ ——— \\ /(/ 1
N d | M
O Sl 8" X I 28’
ke PRIFABRICATED HDPE SUMP (SEE CETAIL $.3A) 1P \__| 2° CR 18° DIAM.
\ HIPE PIPE
\— PROPOSED EXCAVTION ELEVATION "N |y DA, S.5. WASHER 2 et AGGREGATE
1 (NCOQ™ ABC) ~{
NOTES: 1. THIS DETAIL FOR JSE OM SUMPS 2 AND 3 AFTER CONSTRUCTION OF LEACHATT REMOVAL LINE AN
7

EXCAVATED SUBGRADE OR /" SEPARATING GEOTEXTLE

NATURAL GROUND SURFACE 1" COMPACTED SOIL

/s.7\PIPE FLANGE

N

CONNECTION 2ETAIL
s

N NOTE:  CROWN ROADWAY SUBGRADE TO FROVIDE DRAINAGT

(RINTYPICAL ALL-WEATHER ACCESS RCAD

\j/ NTS

S
__ _ HAZEN AND .AWYER
DETAILS
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~
~.
360 —
e —
. . e o
MAINTAIN 2' COVER OVER 250 — .
HEADER PIPE —_— o H
~
I ~.
240 = s
18’ FDFE HEADER PIPE P M
_ »///// \\\— ) |
230 /_—:5—% = - 18" HDPE LATERAL
/’—“-
e \\
3z0 - — = -
N =
/?’V
310 : " - —
) <L SEE DETAL S.9
— g
%‘
é/
= CELL 4
o //
P
////
=
e
=
SERIMETER BERWM
NOTE: 1. SCHEWATIC SHOWS RE_ATVE LOCATONS 07 EACH LIFT'S RISER, LATERAL HEADER.
SEE CELL 4 FINAL CONTOURS (SHEET 16) FOP PLAN LOCATION OF HEATER 2IPE
. RISERS SHALL BE BURIED AS NEXT STAGE OF FILLIN PROGRESSES.
(5.8 CZLL 4 RISER/HEADER SCHEMATIC
N
DoYOoO
YAAAA FACE OF INTERMEDIATE
1/2° DIA. HOLES Fooood A24" FDPE PIPE BERM
L pooooO
ZUON CENTER TS 00000
poooo
oooog
woooo
VRAP RISER IN ———i 0000 (g )
FILTER GEOTEXTLE  poooo FUTURE PIPING
o0c00(g ’
bowoo] 1C f_ /
Qo004
127 P 00 d \ \’
_.i oo oooco 1 .—’\ Q'
©0000(
0000 £ SFE DETALL S.7 FOR CONNECTIONS
o0
18 18" ) ool SET RISER 8" INTO
1 AR "mr-rwnnon BLOCK
SEE DETAL $.7— t
FOR CONNECTIONS I '
18' HDPE PIPE
, _
fS.IO CELL 4 RUSEXR/LATZRAL DETAIL @ CEL_. 4 HEADER "Y"

5.9\ CELL 4 UFPER RISER :
@ s KEGJ NTS \36/ NTS

B — HAZEN AND S.AWYER

DETALS

HALIFAX COUNTY ASH MONOFILL
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SEELING SCHEDULE

Pa— - AGRICULTURAL LIMESTONE: 2 TON,ACRE "
v ~STEEL OR 2.5" X 2.5 B iy At L3S /ACRE - MAINTAIN 12° COVER OVER PIFE
f'— - . ~ WOODIN PQSTS SUPERPHOSPHATE: 300 LBS/ACRE OF 20X ANALVSIS SUPERPHOSEPHATE \ ~— CHANNEL
i MULCH 1.5 TONS SMALL GRAN S'RAW/AGRE (AFPRO) 80 BALES) \ BUILD UP TO *
ANCHOR:  CRIMP STRAW NTO SOIL WITH MACINE OR TACK WITH LIOUID N X" CREATE CHANNEL / g PP o w "‘PBW %qmu.cigsg
ASPHALT AT 400 GAL/AZRE DR EMULSITED ASPHALT AT 300 \ . o, L X
it \ ] ,/ / 2y |24 {zaf T i€ 7 1zt
PLANYS & JIKTVRES. BATE MRS, PLANTING BATES 25 |18 2740 & 1.3 & [
TALL FESIUE 30150 LBS/ACRE AUZ. 18 - CCT 18 ~ e as oo AX T , 20 |24 j2a P Dy S 1z
TALL FESDUE & 100 LS /ACRS FEB. 15 — AR, 20 )/ b 4 25 |24 |24l ¥ |15 5 2
e 7 v bl e
N ‘Al wy -
i 0bie WBRIDE (MULET uagolg&ﬁasr BE KT A: 1017 ’/ﬁl—/ ASH / )
SION ——= L
TALL FESOUE AND YEGRAIN™ ‘;:?,?;‘,;;Zm o b - gé’;ﬁm'(’” 78" DIAM. CORRUGATED P.E. PIPE < STORMVATER PE
WEEPING LOVESRASS  (KZEP aMWUAL CUTS TO 10-127,
RASTX COMMON BERVUDAGRASS 5 LBS/ACRE MAY 1 = AIE
817 LBS/ACRE (HULLED)  AFR. 15 — JJNE 30
1520 LBS/ACRE (UHMULLED) FEH. | - MARCH JR—
CONSALT HALFAX COUNTY, D VSION OF SOIL SCENCE. OR "HE COUNTY ix éms APRON
SOMPACTED FuL R AR T e /ia A
SOMPACTED T » (6.3\DROP_NLET PIPING DETAIL ! x| | e, w
FABRIC BURIED L _8/ NTS I
3" DEE>
(5.2 \SEEDING SCHEDULE prersameATD PR
- gy,
. ‘ 27 7 NTS H
(GI\SILT FENCE DETAIL - -z
6 NTS
\\_t)//} L
NOTES: 1. PER N.C. ZRCSION AND SEDMENTATION CONTROL
PLANNING AND DESIGN MANUAL
2. PLACE SEPARATING GECQTEXTILE BILOW RIP—RAP
FOR ALL OUTLET APRONS
T NO'ES: |. DROP INLITS SHALL BE STAY RIGHT TANK COMPANY
; 36" 4X4X4 PREFABRICAED DROP INLETS OR EQUIVALENT.
| 2. DROP INLETS SFALL BE ABLE TO ACCEPT I8" OR 24" 4" X 47 LOOOING STERL r PN
| PIPES ON EI'HER SDE AS CALLED FOR IN THE PLANS. PROTECTVE CASKE /6.4 \STOIM WATER FIPE OUTLET DETAIL
! SDE VINTED P\C WELL CASING CAP \ NTS
I 6
| 48° DrOP a) [atal
| ml,]sr PPE oA P DA Lok
! 3 e ;
| - ORIGINAL GROUND SURFACE ——.
| 8"
i 18" :
e T CONCRETE CAP o™
il WN. 2 RADIUS
1 [ TE™ r /
48" s CONCRETE PLUG EXTENDING 36°
{ - OOWN SOREOLEL BELOW CONCRETE CAP
v E
367 Ts"”._“ 7 SCHEDULE 40 FLUSH JCINT CASING ] g
I 18] B
ENTY 1 137 5
20 u CEMENT/HEHTOMTE GROUT PLACED ——————————#b g E
] )87 BY SIDY DISCHARGE TWME PPL: B
o7 94 (BE. PORTLAND CEMENT
6" 48° 23 5 LBS. POWIERED BENTONTE g e ;
ry 2 & GALS. WATER
- 4 1 LB, CALGM CHORDE 5 § 2
1) "
2t ) B
SENTOMTE PELLET SEAL B g
NYDRATE BEFORE PLAGNG GROUT L
FINE S0 FLTER -_\:l I T, T
127 SAEER
| ARCYE SCREFH 108
SAND PACK, CONSISTHNG OF oot
WASHED AN GRADED SUCA SAND SORENED BTERVAL
NORUALLY &'-10"

/G5 PREFABRICATED DROP INLET STRJUCTURE e
\&/ {TYPICAL DIMENSIONS)

NTS . TALFIECE OR SEDMERT CuP
CENTRALZER (SFACET AS REQT)— e o} % ;oun.uoir-!'
P/ EMD CAP (THREADED)
BOTTON OF BORENOLE

TO BE DETERMINED
DURNG INSTALLATICN

/Ees\ TYPICAL GROLND WATZR MONITCRING WELL DETAIL
& i
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BASIN #2
LAYOUT INFORMATON

EMERIENGY T ~ SONTROL POINT N £
SPILLWAY I 958666.16 |2349449.64
- ) \ 2 958505.77 [2349505.82
- / 3 SSEAB L (2340445 47
g \ 4 95E6644.7C |2349388.29
;““ L CEN"ER OF RISER | 958507.64 [2349457.13
‘IJ/ BARREL CORNZR | 95835185 [2349443.44
BARREL OUTLET | 958250.85|2348527 7€

—

SEDIMENT BASIN 42

LAYOUT NFORMATION

CONTRO_ POINT H £

5819054 235053153
<58175.91 235073099 EVERGENCY SPILLWAY
SBIOL 23507955 SEE DETAL D.o

7 ¢58I15.74_ 2350526.04
CENTER OF RISER | S58135.04 2350553.23
EARREL QUTLET | G58104.53 2350354.16

Gt

HEADER PIPE QUTLE™
INVERT ELEVATION 231.0
SEE DETAIL D.B

BASIN | GRADING DETAIL

BASIN 2 BARREL QUTET ————o
INVERT ELEVATON 272.0 ~
SZE DETAIL D.6 FOR
OUTLET PROTECTICN

/
/\' — \gigg‘l\l)»‘«ﬁ‘f SETTUNG

SECONDARY SETTLING BASIN
BARRLCL OUTLET

NOTES: 1.CONTOURS DENQOTE TOP JF EXCAVATON OR FILL ELEVATIONS INVERT ELEVATION 264.0 SECONDARY SETLEMENT BASIN
2. ALL BASIN SLOPES ARE AS FOLLOWS: SEE DETAL D.9 FOR LAYOUT NFORMATION -
INSIDE SLOPE 25 H : 1 V CONROL PONT N
OUTSIDE SLOPE 2 H : 1 V - s S e
3. BASIN DETAILS ARE SHOWN ON SHEET 29 5 G58I87.7% ;5496.59.08
4 058362.42 2349450.03
CENTER OF RISER O58327.00 2349621.66
EARREL QUTLET Q5R206.57 2349567.31

BASIN 2 AND SECONDARY SETTLEMNET BASIN EXCAVATION PLAN

HAZEN AND S‘AWYER

BASIN EXCAVATION PLAN
HALIFAX COUNTY ASH MONOFILL

E Py L BEK G raiR

-3y e

3720 2-92 " ~g ¥ 29




20" |
-~ CREST ELEV. 264.0'

WRAP RISER WITH
FILTER GEOTEXTILE 7

—

BX EXIT ‘

TRASH RACK ~ }‘_10——1 /J 282
SLoPE A PRINGIPAL Py
s — 2IPAL . F
— T B ghs AT h WATER TIGHT R A //j/ 5 L Wt 1-
ﬁ 3 CMNICTION ™\ P P 3"._ PP JOIN- f 75~ s '
——T YT '~—— 18" RISER (CPM) 1‘/— z e
N A -2 L5 __ 27
aim-scep ‘\_lz. EARREL (OMP) syt ANTISEEP COL_AR 5'<5' SQUARE S ] ]
(307x307) E03%% 4'x4 x1.5" CCNCRETE ANTI-FLOTATION BLOCK —
TN — .
. I ~ < -
NOTE:  PER 1.C. EROSION AND SESMENTATION. SO TROL (0.7 \SECONCARY_ SE"TLING BASIN RISER/BARREL DETAIL
PLANNNG AND CESIZN MANUAL \ 28 / NTS
20° | N
o — CREST ELEV. 284.0'
N ) ) 8% EXT_ , ‘/ TRASH RACK 28
/D \BASIN | RISER/BARREL DETAIL st~y | ——
\ 23 // NTS i - EMERGENSY SPILLwAY iy WATER DT SPULWAY f
= . 282 b\, ELEV. 282.0°
o~ — ’ N CQNECTIoN ] CREST OF BASIN ~—mesn]
~———— 1% SLOPE 24" RISER (CPM)
ann-seer A N | N
(%%L‘L;gg') 18" BARREL (ZMP) R
a
/‘\ ~
(D.4\BASIN Z RISER/BARREL DETAIL
\ / NTS
\28
R _ i
|'—f l _l : -—mem 10
f 2 =1

]
NOTE: PER N.C. EROSICN AND SEDIMINTATION COMTROL rd !—- 24 _! : —
PLANNING AND DESIGN MANUAL {D,E\SECONDARY SETTLING BASIN INLET PROTECTION
28 / NTS
Nl

/D.5\EASIN 2 EMEIGENCY SPILLWAY
\28 /CROSS-SECTION

NTS

@BASIN | EMERGENCY SPILLWAY

\\29 / NTS

I ]

f*,‘“—*i
(R LT

@SECONDARY SETTLNG BASIN QUTLET PROTECTION
28 NTS

4
NOTE: ‘SEM;S&;EE?S‘%'ESQ;TP Ms’a)msimmon CONTROL _ . &EEN AND S.A“ER
GE\BASIN 2 QUTLET PROTECTION DETAILS
@;BASIN I OUTLNETST FROTECTION @/ N HALIFAX COUNTY ASH MONGFILL
BENTS [T gek [T g
TR 3730 Lad 792 ]rm :9r 29
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PHASE 4B: FILLED TO ELEVATION 320 PHASE 4C: FILLED TO ELEVATION 330

NOTES: 1. THESE DRAWINGS DEPICT THE SEQUENTIAL FILLNG OF CELL ¢

‘ . HAZEN AND SAWYER
; REVES e o S D | SR E ] S i L s
> FolLowic stier " C0VoR ELEVATIONS ARE SHOWN ON Tz PHASING PLAN
4. CONTOURS DINCTE TOP OF ASH ELEVATIONS CELI- 4
ACCESS TO ACTIVE FACE s HAUNCOUNTY RS MonceLL
i PR 0 B RS




