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SECTION 1.0
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Background

The County currently owns and operates a Subtitle D Sanitary Landfill (Permit No. 5409-MSWLF), a
Construction/Demolition and Land Clearing/Inert Debris Landfills and obtaining a permit renewal for
the transfer station, located approximately 9 miles northwest of Kinston, North Carolina. All facilities
are located on the Owner's property. The new Phase is adjacent to the existing Phase 1. Access fo
the landfill will be the same as is presently being used. Waste currently received in the existing
Phase will be disposed of in the new Phase.

General

The Facility can only accept Municipal Solid Wastes within the County, which includes but is not
limited to Household, Industrial, Construction/Demolition and Animal waste. The Facility will not
accept any Hazardous or PCB wastes. Tires and White Goods will continue to be processed at the
Transfer Station.

The Facility will consist of seven (7) phases of development. The first phase already exists, leaving
six (6) phases to be built in the future. Phase 2 is adjacent to existing Phase 1 and is approximately
9.23 acres in size. Phase 3 is adjacent to phases 1 and 2 and is approximately 14.43 acres in size.
Phases 4 through 6 will be vertical expansions over Phases 1 through 3. Phase 7'will be the stand
alone cell that was originally called Phase 4. ‘

The land use around the proposed facility is mostly agricultural with some rural subdivisions located

within two (2) miles of the facility. The landfill will not have any adverse impact on the residents of the
County since the proposed landfill is located adjacent to the existing landfill.
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1.1 Waste Stream

1.1.1 Waste Types

The Facility will accept Municipal Solid Waste: any solid waste resulting from the operation of
residential, commercial, industrial, governmental, or institutional establishments that would normally
be collected, processed, and disposed of through a public or private solid waste management
service is considered Municipal Solid Waste.

Construction/Demolition waste will continue to be disposed of in the existing
Construction/Demolition Landfill. Land Clearing and Inert Debris waste will be disposed at the
Land Clearing/Inert Debris Landfill.

Spoiled foods, animal carcasses, abattoir waste, hatchery waste, and other animal waste will be
accepted, and covered immediately upon dumping.

Asbestos waste will be accepted and managed in accordance with 40 CFR 61. The waste will be
covered immediately with soil in a manner that will not cause airborne conditions and must be
disposed of separate and apart from other solid wastes:

i. At the bottom of the working face or;
ii. In an area not contiguous with other disposal areas. Separate areas will be clearly
designated so that asbestos is not exposed by future land disturbing activities.

Wastewater treatment sludges must pass the paint filter test and the TCLP test before they may be
accepted and co-disposed in the lined area. Hazardous waste as defined within 156A NCAC 13A, to
also include hazardous waste from conditional exempt small quantity generators, Polychlorinated
biphenyis (PCB) waste as defined in 40 CFR 761 are prohibited.

1.1.2 Disposal Rates

The Facility is open 5.5 days per week. The tonnage per day was approximately 177 tons in the
Fiscal year 2007-2008. The life of the Facility will depend on disposal rates and compaction, which
can vary throughout the life of the Facility. This variance can either increase or decrease the life of
the Facility.

1.1.3 Service Area

The Facility will accept only waste from Lenoir County.

1.1.4 Waste Segregation

The Facility will segregate Municipal Solid Waste, Construction/Demolition Waste, Land
Clearing/Inert Debris, Yard Waste, Recyclables, White Goods, and Tires. The Facility will use the
current access route from the existing Sanitary Landfill; and the attendant at the existing scale
house will direct incoming wastes fo their appropriate areas. An attendant is on site to direct
segregation of waste during the hours of operation of 8am-5pm, Monday through Friday and 8am-
12pm on Saturday. Waste segregation will continue to occur at the existing facility, with MSW
being the only type of waste being disposed in the new MSWLF units.

1.1.5 Equipment Requirements

TheFacility has and uses the following equipment:

1. Compactor

2. Front-end Loaders
3. Pans
4. Dozers
5. Backhoe
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1.2 Landfill Capacity

The Life Expectancy calculations were calculated for Phases 2-7 of development with a vertical expansion
being included when a Phase is constructed adjacent to the previous Phase. Each successive phase will vary
in size due to being able to expand onto the previously filled areas. The Operation Plan of the Engineering
Report will delineate this more clearly. Each individual Phase volume is estimated. The airspace is a net

volume excluding the capping requirements.

LIFE EXPECTANCY CALCULATIONS PHASES 2-7

Given:

Life expectancy based on actual air space used in Annual Report Fiscal Year 08-09 is as follows:

Life expectancy based on using the annual average of 110,200 cubic yards/year, for the first year and

an annual increase of 0.41% for each year thereafter.

Phases Airspace Available Years of Life
Phase 2 = 559,226 cubic yards =5.07 years
Phase 3 = 567,029 cubic yards =5.04 years
Phase 4 = 584,485 cubic yards = 5.09 years
Phase 5 = 592 451 cubic yards = 5.06 years
Phase 6 = 342,959 cubic yards = 2.87 years
Phase 7 = 148,936 cubic yards = 1.22 years
2,795,086 cubic yards 24.35 years

Soil requirements for construction, daily cover and final caps for Phases 2-7

(Assume an 8:1 Trash to soil ratio)

Soil needed for Construction
Soil needed for Daily Cover
Soil needed for Closure

Overall Soil Requirements

There is no excess soil available on site. The County also owns property which it will utilize for borrow
material as needed. There should be enough borrow material available to complete the landfill. If the need

= 617,986 cubic yards (soil needed for closure and daily cover)

222,479 cubic yards
310,565 cubic yards
307,421 cubic yards

arises the County will purchase additional land to borrow from.

The estimate of the maximum inventory of wastes ever on-site, over the active life fo date, of the landfill

facility is 511,000 cubic yards.

Estimated schedule of closure will be approximately 24 years.
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1.3 Containment and Environmental Control Systems

The County MSWLF Phase 2 will be constructed with a Base Liner System consisting of a cohesive soil

liner with a permeability no greater than 1.0 x 107 cmisec. or 1.0 x 10° cm/sec. with a reinforced
Geosynthetic clay liner, sixty (60) mil High Density Polyethylene (HDPE) liner, 3' of protective cover,
250 mil composite drainage net and leachate collection system consisting of leachate trenches and
pipes to collect the leachate. The leachate will be pumped into a leachate lagoon. The waste will be
covered daily with either a synthetic cover and/or on-site soils to control disease vectors. The cap
system will consist of twelve inches (12") of bridging matenal (temporary cover), eighteen inches (18")

of soil liner with a permeability no greater than 1.0 x 1 O cm/sec, forty (40) mil Linear Low Density
Polyethylene (LLDPE) flexible membrane liner, drainage layer, and twenty four inches (24") of
protective/erosive layer. The cap will contain a gas venting system consisting of a series of washed
stone trenches below the soil liner that will be vented through plpes that penetrate the cap. The cap
system will also include the proper seeding and mulching of the erosive layer and other erosion control

devices.

1.4 Leachate Management
1.4.1 Performance and Design Concepts

A HELP model has been created for the design of the leachate collection system, along with
performance calculations which are located in Section 2.2.3 of this report.

1.4.2 Normal Operating Conditions

The average monthly values of leachate generation are located in the HELP model Section 2.2.3 of this
report, and performance calculations are in Section 2.2.4 of this report.

Surge Volumes created by storm events are calculated in the HELP model and performance
calculations in Section 2.2.3 of this report.

1.4.3 Leachate Management System

Leachate pipeline operation capacity is located in the performance calculations in Section 2.2.4 of this
report.

Capacity of the lagoon is located in the performance calculations in Section 2.1.7 of this report.

Final Disposal plans and applicable discharge limits, including documented prior approval of the
wastewater treatment plant which may be designated in the plan. Appropriate documentation .is located
in Section 2.1.7 of this report.

1.4.4 Contingency Plan

in the event the Leachate Lagoon or the City of Kinston Wastewater Treatment Plant (WWTP) cannot
handle a storm surge, the flow of leachate will be stopped from the MSWLF facility until such a time as
the leachate can either be recirculated, held in the lagoon or sent to the Kinston WWTP. In the case of
extreme emergency situations the County will apply for acceptance into a private Treatment Plant and
they will pump and haul the leachate to the private WWTP. Any abnormal storm events can be handled.
If any rain or other event requires storage of leachate or storm water in the cell, the Division of Solid
Waste will be notified immediately followed by written communication.

1.5 Special Engineering Features

There are no special engineering features.
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1.6 Facility Drawings

1.6.1 Title Sheet

1.6.2 Index and Vicinity Map
1.6.3 Existing Conditions

1.6.4 Proposed Subgrade

1.6.5 Leachate Collection System
1.6.6 Phase 2 Fill

1.6.7 Phase 3 Fill

1.6.8 Phase 4 Fill

1.6.9 Phase 5 Fill

1.6.10 Phase 6 and Phase 7 Fill
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CERTIFICATION

This plan was prepared by the undersigned Professional Engineer. This plan meets all the requirements of
Rule 0.1620.

(gE78R892REGy

B
(3 A a3
Sl C:"i’h )

Jimmy D. Woodie, PE
License No. 6282
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2.1 Analysis of the Facility Design

The MSWLF unit shall be located a minimum of 300’ from the property lines, 500’ from existing
residences/wells, and 50’ from any stream, river or lake, and the post settlement subbase elevation shall be
prepared a minimum of four feet above the seasonal high groundwater table and bedrock. The landfill
subgrade shall be adequately free of organic material and consist of on site soils.

The base liner system consists of a 60 mil HDPE geomembrane liner which is installed above and in direct
uniform contact with a compacted clay liner.

The alternate liner system consists of a 60 mil HDPE geomembrane liner which is installed above and in
direct contact with a geosynthetic clay liner (GCL) and a compacted clay liner.

The County will cap their landfill within 180 days after the final receipt of solid waste. The cap system will
consist of 12 insches bridging material (temporary cover), 18 inches of soil liner with a permeability no greater

than 1.0 x 10 cm/sec, 40 mil. Linear Low Density Polyethylene (LLDPE), drainage layer, 24 inches of
protective/erosive layer. The cap contains gas venting system consisting of a series of washed stone trenches
below the soil liner that will be vented through pipes that penetrate the cap. The cap system will also include
the proper seeding and mulching of the erosive layer and other erosion control devices.

2.1.1 Base Liner System Standards

The base liner system consists of a geomembrane liner which is installed above and in direct uniform
contact with a compacted clay liner.

1. The site shall meet the following design requirements for Landfill subgrade.
The landfill subgrade shall be adequately free of organic material and consist of on site soils.
2. The site shall meet the following material requirements for the Base Liner System:

The soil materials used in construction of the compacted clay liner may consist of on-site sources
and may possess adequate native properties or may require bentonite conditioning to meet the
permeability requirement. However, if on-site soils are not available, the offsite soils will be used.
The soil shall be free of particles greater than % inch in dimension.

Th(; compacted clay liner shall be 24 inches (0.61 m) thick with a permeability not to exceed 1.0 x
10 cm/sec.

The geomembrane liner material shall be high density polyethylene geomembrane with a thickness

2
of 60 mils. which has a demonstrated water vapor transmission rate of not more than 0.03 gm/m
day. The liner and seaming materials shall have chemical and physical resistance not adversely
affected by environmental exposure, waste placement and leachate generation.

3. The site shall meet the following material requirements for the Alternate Liner System:
The soil materials used in construction of the compacted clay liner may consist of on-site sources
and may possess adequate native properties or may require bentonite conditioning to meet the
permeability requirement. However, if on-site soils are not available, the offsite soils will be used.
The soil shall be free of particles greater than % inch in dimension.

The compacted clay liner shall be 18 inches thick with a permeability not to exceed 1.0 x 10
cm/sec and a reinforced GCL.
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The geomembrane liner material shall be high density polyethylene geomembrane with a thickness
of 60 mils. which has a demonstrated water vapor transmission rate of not more than 0.03 gm/mz—
day. The liner and seaming materials shall have chemical and physical resistance not adversely
affected by environmental exposure, waste placement and leachate generation.

4, The site shall meet the following design requirements for the Leachate Collection System:

The Leachate Collection System is designed with stone filled trenches, collection pipes and 250 mil
double bonded drainage net that allows less than one foot of head on the liner.

The impingement rate on the drainage layer is at least equal to the peak monthly precipitation rate.

The geometry of the landfill shall control and contain the volume of leachate generated by the 24-
hour, 25-year storm. :

The collection pipe along with the drainage net flow capacity shall drain the critical volume of
leachate generated by the 24-hour, 25-year storm.

The Leachate Collection System includes a pipe network with clean-outs and geotextile and filter
fabrics.

The Leachate Collection Piping has a minimum nominal diameter of six inches.

The chemical properties of the pipe and all materials used in installation shall not be adversely
affected by waste placement or leachate generated by the landfill.

The pipe provides adequate structural strength to support the maximum static and dynamic loads
and stresses imposed by the overlying materials and any equipment used in construction and
operation of the landfill.

The Geosynthetic filter materials have adequate permeability and soil particle retention, and
chemical and physical resistance which is not adversely affected by waste placement, and
overlying material or leachate generated by the landfill.

2.1.2 Horizontal Separation Requirements

1. The MSWLF units are located a minimum of 300" from the property lines.
2. The MSWLF units are located a minimum of 500" from existing residences/wells.
3. The MSWLF units are located a minimum of 50' from any stream, river, or lake.

2.1.3 Vertical Separation Requirements '

The MSWLF units are designed so that post settlement bottom elevation of the base liner system is a
minimum of four feet above the seasonal high ground-water table and bedrock.

2.1.4 Location Coordinates and Survey Control

Survey control coordinates will be furnished upon request.

2.1.5 Sedimentation and Erosion Control Plan

The Sedimentation and Erosion control plan has been completed for the 24-hour, 25-year storm. A
copy is submitted under Section 2.2.2 of this application.

P:\solid waste\G08095-Lenoir Co. PTC Ph. 2\documents\G08095-PTC-ph.2.doc  Ikch  10/22/09 . 14



2.1.6 Cap System Standards

The County will cap their landfill within 180 days after the final receipt of solid waste. The cap system
will consist of 12 inches 5bridging material (temporary cover), 18 inches of soil liner with a permeability

no greater than 1.0 x 10 cm/sec, 40 mil. Linear Low Density Polyethylene (LLDPE), drainage layer, 24
inches of protective/erosive layer. The cap contains a gas venting system that consists of a series of
washed stone trenches below the soil liner that will be vented through pipes that penetrate the cap. The
cap system will also include the proper seeding and muiching of the erosive layer and other erosion
control devices.

Prior to beginning closure, the County will notify the Division of Solid Waste that a notice of the intent to
close the unit has been placed in the operating record. The County will begin closure activities no later
than thirty (30) days after the date on which the landfill receives the final wastes or if the landfill has
remaining capacity and there is a reasonable likelihood that the landfill will receive additional wastes, no
later than one year after the most recent receipt of wastes. Extensions beyond the one-year deadline
for beginning closure may be granted by the Division of Solid Waste if the County demonstrates that the
landfill has the capacity to receive additional waste and the County has taken and will continue fo take
all steps necessary to prevent threats to human health and the environment from the closed landfill.

The County will complete closure activities in accordance with the closure plan within 180 days
following the final receipt of waste. Extensions of the closure period may be granted by the Division of
Solid Waste if the County demonstrates that closure will, of necessity, take longer than one hundred
eighty (180) days and the County has taken and will continue to take all steps to prevent threats of
human health and environment from the enclosed landfill.

Following closure of the landfill, the County will record a notation on the deed to the landfill property and
notify the Division of Solid Waste that the notation has been recorded and a copy has been placed in
the operating record. The notation on the deed will in perpetuity notify any potential purchaser of the
property that the land has been used as a landfill and its use is restricted under the closure plan
approved by the Division of Solid Waste. The County may request permission from the Division to
remove the notation from the deed if all waste is removed from the landfill.

2.1.7 Leachate Storage Requirements

The County’s existing leachate lagoon was designed and built with a minimum of two feet of freeboard.
Odor and vector controls are practiced when necessary. A groundwater monitoring system has been
installed. The lagoon is protected from external damage by an 8’ high chain link fence.

The management of leachate is a major daily operational task. The generation of leachate should
always be kept to a minimum. The leachate that is generated will be pumped to the Town of Kinston
Wastewater Treatment Plant. The leachate is treated according to the pre-treatment agreement with
the City of Kinston. The reason for this testing is to assure the City that the leachate will not harm the
biological processes in their treatment facility. The County also records rainfall events as they occur
and leachate generation to track the effect rainfall amounts have on the amount of leachate that is
generated.

The leachate will be collected in the existing double lined lagoon which will hold approximately 624,000
gallons at 8 feet deep. The Lagoon is 10 feet deep which allows for 2 feet of free board. In the event
that the lagoon filis up faster than it can be pumped to the City of Kinston WWTP, the valves can be
turned off which will allow the lagoon to be drained. Once the leachate levels have been lowered, the
valves can be opened. Leachate will be a management problem from the time the garbage is placed in
the landfill until long after closure has taken place. Consequently, it is imperative that storm water be
diverted away from any solid waste and managed properly.
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All storm water falling outside of the existing lined areas will be diverted away from the lined section
through the use of diversion berms and ditches. Storm water that falls within the lined area but does
not come in contact with solid waste can be diverted to the perimeter areas of the landfill.

The County will close the leachate lagoon within 180 days after liquid collection has ceased.

All solid waste will be removed from the leachate lagoon, connecting sewer lines, and manholes. All
solid waste removed will be properly handled and disposed of according to Federal and State
requirements. All connecting lines will be disconnected and securely capped or plugged.

All waste residues, contaminated system components (composite liner system), contaminated subsoil,
structures and equipment contaminated with waste will be removed and appropriately disposed. If the
groundwater surrounding the impoundment is contaminated, other corrective actions to remediate a
contaminant plume may be required by the Department. If the groundwater surrounding the lagoon is
found not to be contaminated, the liner system may remain in place if drained and cleaned to remove all
traces of waste, and both liners punctured so that drainage is allowed. The lagoon is to be backfilled
and re-graded to the surrounding topography.

2.2 Summary of the Facility Design

. Several factors have been looked at in the design and stability of the landfill. The first is earthwork
calculations to see if the facility will need to borrow material from another source. For the construction of
Phase 2 the facility will need 30,860 cubic yards of off-site soil. An additional 62,136 cubic yards will be
needed for daily cover and an additional 74,455 cubic yards will be needed for closure. An Erosion Control
plan has been developed and approved by the Land Quality Section of NCDENR, and the calculations are in
section 2.2.2.

HELP Model Summary

A “Hydrologic Evaluation of Landfill Performance” (HELP) Model has been performed to simulate precipitation
and leachate generation under certain conditions. The output can be found in Section 2.2.3. The analysis is
done through the landfill with 8 ft. of solid waste with no runoff for the 1% year of operation and with 25 ft. of
solid waste with no runoff for the 1% through the 5™ year of operation. Simulation was also done on a closed
landfill. The peak daily head on the liner of 0.312 inches occurs after 1 year of operation with 8 ft. of solid
waste and no surface runoff. The peak daily head on the liner for the 1% five years is 0.479 inches. The
drainage layer (layer 5) is a double bonded 250 mil thick drainage net.

Leachate Collection System Calculations Summary

The leachate collection system consists of a 250 mil double bonded drainage net that is the drainage layer,
stone filled trenches and collection pipes. The adequacy of the drainage layer is demonstrated in the HELP
models (see sec.2.2.3). : '

Calculations have been performed for the Leachate Collection Pipes, and are located in Section 2.2.4. The
calculations uses Manning’s equation and the orifice equation to determine the adequacy of the leachate
piping system to drain the leachate. The system adequately drains the 24hr 25yr storm. See calculations in
section 2.2.4. :

Strength of the HDPE leachate pipe calculations have been done and are located in section 2.2.5. The SDR
17 HDPE pipe can handle the loads created by at least 250’ of waste. See section 2.2.5 for calculations.

Liner System Calculation Summary

Several calculations were done for the stress on the textured flexible geomembrane liner during construction.
The thermal stress on the liner created by the temperature changing 100°F is 0.67% which is well within the
13% elongation yield limit. (see sec. 2.2.6) The self-weight stress on the textured flexible geomembrane liner
shows that on a 3:1 slope the total length of slope allowed far exceeds the longest slope design (see sec.
2.2.8).
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The Anchor trench has also been analyzed and the design depth of the Anchor trench is 4.0 ft. which allows
pullout just prior to liner failure. (see sec. 2.2.6). An analysis of the drainage net for anchor trench
requirements was analyzed and no anchor trench was required; however, the drainage net will be placed in
the same anchor trench as the flexible membrane liner.(see sec.2.2.6).

The factor of safety for the sliding of the protective soil cover was analyzed showing a factor of safety greater
than 1 for the interface between the soil and double bonded drainage net. (see sec. 2.2.6). The stresses due
to the placement of protective cover were also analyzed (see sec. 2.2.6). Soil placed on the 3:1 embankment
50 ft. high does not affect the drainage net or the liner. The soil is buttressed enough at the base to have a

negative effect on the slopes.

The geotechnical evaluation report by ECS, Ltd. states that the proposed plan is suitable and falls within

acceptable safety factors. The report is located in Section 2.2.8.

2.2.1 Earthwork Calculations
*Required soil for:
Subbase preparation Phase 2.
Composite Liner System Phase 2:

Protective Cover Phase 2:

Total Soil required
for Construction Phase 3:

Required soil for:

Daily Cover Phase 2:
Closure System Phase 2:

Total Soil required
To build, operate and close Phase 3:

*Determined by AutoCADD computer program.
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18,557 cubic yards
30,616 cubic yards
45,139 cubic yards

94,312 cubic yards

62,136 cubic yards
74,455 cubic yards

230,903 cubic yards
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2.2.2 Erosion Control
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for

Lenoir County
Municipal Solid Waste
Landfill Facility

Landfill Permit No.: 5409-MSWLF

Site Location: 2949 Hodges Farm Road
Kinston, NC 28551

Applicant: Lenoir County

Applicant’s Address: 130 South Queen Street
Kinston, NC 27502

MESCO Project Number

G08095
November 2009
Submitted By:

Municipal Engineering Services Company, P.A.
Garner Boone Morehead City
P.O. Box 97 P.O. Box 349 P.O. Box 828
Garner, NC 27529 Boone, NC 28607 Morehead City, NC 28557
(919) 772-5393 (828) 262-1767 (252) 726-9481
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DRAINAGE/DISTURBED AREAS

Drainage/ Disturbed Areas

Area Designation Acres C factor
D1 ' 11.99 0.50
D2 1.96 0.50
D3 2.81 0.35
D4 3.59 0.35
Total Disturbed
13.95 acres
Runoff Coefficient

NC Erosion Control Manual Table 8.03b
C = varies (see above)

Rainfall Intensity

NC Erosion Control Manual Fig. 8.03c
Rainfall Intensity Chart for Raleigh

6.19

P:\solid waste\G08095-Lenoir Co. PTC Ph, 2\documents\G08095-PTC-ph.2.doc  lch  10/22/09

1=6.19
Raleigh. North Carolina_35.8706N. 78.7864W
ARF* 5min. 10 min. 15min. 30 min. 60 min. 120 min. 3 hr. 6 hr. 12hr. 24 br.
{years)
2 5.58 448 3.74 2.58 1.62 0.94 0.66 0.40 0.24 .14
10 7.08 566 4.78 -3.46. 225 1.33 0.95 0.58 0.34 0.021
25 7.78 6.19 5.24 3.88 2.568 1.54 1.1 0.68 0.41 0.24
100 8.64 M6 578 443 305 {85 136 084 051  0.30
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Design Sediment Basin 1

Disturbed/Drainage area to Basin 1

Area Designation Acres C factor
D1 11.99 0.50
D2 1.96 0.50
D3 : 2.81 0.35
D4 3.59 0.35

Find Composite C:
13.95x0.50 =6.98

6.40x0.356 =2.24
20.35 9.22

Combined C factor + acreage = Composite C = 9.22 + 20.35 = 0:45 = Composite C

Q(25) = CIA= (45)(6.19)(20.35) = 56.68 cfs

Surface area needed: . 435 Sq. Ft./Peak cfs

Surface area S = 435(56.68) = 24,656 t2

Use 6:1 Length:width ratio = (24,65616) 9 =64.10°
use 69’ x 448’ min. surface area dimension

Surface Area required
Surface Area Provided

24,656 square feet
26,000 square feet

o

Depth of basin:

depth = Capacity/disturbed area

Capacity needed is 1800 ft3/acre.
Capacity = (1800)(20.35) = 36,630 ft3 of storage needed

Use a storage depth of 2’
Bottom area = 36,630 ft3 + 2' = 18,315 ft2

Use 6:1 length:width ratio
(18315 + 6)-5 = 55.25 ft. use 57 ft.

Bottom Area Required = 56' x 336’
Bottom Area Provided= 57’ x 392’

Storage volume required = 36,630 cubic feet
Storage Volume Provided = 53,256 cubic feet

The actual storage capacity of the basin is adequate to contain the runoff.
Principal spillway barrel size:
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Size for a 25 year storm:
C = 0.45 (composite C)
1=6.19
A = 20.35 acres (total drainage area)

Q(25) = ClA= (0.45)(6.19)(20.35) = 56.68 cfs
Q=56.68cfs n=.024 s=.015

D=16(Qn+Vs)375 Use corrugated metal pipe
D = 16[(56.68)(.024)+V.015]-375 = 39.46" Use 42" CMP

Outlet Protection: L =20" W=235" dgg=12" 27" min. thickness
Riser pipe for Principal spillway:

1.5 times the required min. barre! size = 1.5(39.46") = 59.19"
Use 60" pipe diameter

Footing for riser pipe:

Weight of water: nr2h(62.4) = 2450.44
Concrete: 150 lbs per t3

16.33 ft3 of concrete needed

use 36 ft3 of concrete

1'x6'x6' footing.

Skimmer: Use skimmer designed with 4” orifice diameter. (Determined by using
chart below found in NC Erosion Control Manual) Based on Basin Volume of

53,256 cubic feet and 2 day dewatering time.

1

|0
Figure 6.64b Skimmer
orifice diameter as a function
of the basin volume and
basin dewatering time. I o s i
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Emergency Spillway:

n=

Depth =

= 26
R= 0.873709
Q= 119.5511
A= 23
= 26.32456
V= 5197873

Shear Stress 0.936

Elevations:

Top of Dam
Emergency Spillway
Riser Crest

Conduit inlet
Conduit Outlet
Bottom Elevation

0.032 9" stone
20.00
0.015

1

3

1

R value

Flow

Adjusted Area of flow
Adjusted Wetted Perimeter

Va =8

0-.45
46-1.45
1.45-2.00
2.00max.
3.00max.

68.0'
67.0'
66.0'
64.0'
63.5.0°
64.0'
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jute netting
straw with net
synthetic mat
6" stone

9" stone
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Design Diversion Ditch #1 :

Areas Draining Into Diversion Ditch #1

Area Designation Acres C factor Intensity
D1 11.99 0.50 6.19

Qq25) = CIA= (.50)(6.19)(11.99) = 37.11 cfs

Ditch Calculation:

n= 0.03 grass lined
= 7.00
= 0.01
= 1
= 3
Depth = 1
W= 13

= (0.750494 R value
Q= 4090682 Flow ‘
A= 10 Adjusted Area of flow
= 13.32456 Adjusted Wetted Perimeter

V= 4.090682 Va =5.0
Shear Stiress 0.624 0-45 . jute netting
A46-1.45 straw with net

1.45-2.00 synthetic mat
2.00max. 6" stone
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Note:

Use nomograph Tc for natural basins with well-defined channels, for overland
flow on bare earth, and for mowed-grass roadside channels.

For overland flow, grassed surfaces, multiply Tc by 2.
For overland flow, concrete or asphalt surfaces, multiply Te by 0.4,

For concrete channels, multiply Tc by 0.2.

Figure 8.03a Time of concentration of small drainage basins.

8.03.4
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Appendices
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Figure 8.06a Design of oullet protection protaction from a round pipe flowing full, minimum taifwater condition (Tw < 0.5 diameler).

Rev. 12/93 8.06.3

P\solid waste\(G08095-Lenoir Co. PTC Ph. 2\documents\GOB095-PTC-ph.2.doc  Ich  10/22/05 2 8



2.2.3 HELP Model
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INSERT FIRST HELP MODEL
STANDARD LINER SYSTEM (Alt. 1)
PHASE 2 OPEN 1% YEAR
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******************************************************************************

***********************************

o

sk

o HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
bk HELP MODEL VERSION 3.04 (13 MARCH 1985)

L DEVELOPED BY ENVIRONMENTAL LABORATORY

* ke USAE WATERWAYS EXPERIMENT STATION

ik FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
e .

* ok

****************************
*********************************************************

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

*******************************************

%k
* *
* ok
L
&k
e e
ek
& %
* ok

*************************&************************

C:\HELP3\LENOIR.D4
c:\HELP3\Lenoix.D7
C:\HELP3\Lenoir.D13
Cc:\HELP3\Lenoir.D1ll
C:\HELP3\Lenoir.D10
¢:\HELP3\Lenoirl.OUT

Time: | 11:33 Date:  10/10/2009

. *4**********************ﬁ**************************************

| Title: Lenoir County Phase 2 Open 1% Year (Alt. 1)

*********************************

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED A5 NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 12

THICKNESS
POROSITY

FIELD CAPACITY
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 4.63

FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

Pisolid waste\GOB095-Lenoir Co. PTC Ph. 2\documents\GOB095-PTC-ph.2.doc
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= 12.00  INCHES

= 0.4710 VOL/VOL

D.3420 VOL/VOL

0.2100 VOL/VOL

= 0.3106 VOL/VOL

= 0.419998987000E-04 CM/SEC

n

I

e e o e e ke e ok de ok e ke ke e ke ok ek ok ke ok

ek ok ek ok ke ek ke kRN R ok

*********************************************
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TYPE ‘1 — VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 19
96.00  INCHES
0.1680 VOL/VOL
0.0730 VOL/VOL
0.01%0 VOL/VOL
0.0726 VOL/VOL
0.100000005000E~02

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

[ T

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 14
36.00 INCHES
0.47%0 VOL/VOL
0.3710 VOL/VOL
0.2510 VOL/VOL
0.4313 VOL/VOL
0.249999954000E-04

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

[ T I O

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 34

‘ 0.25  INCHES
0.8500 VOL/VOL
0.0100 VOL/VOL
0.0050 VOL/VOL
0.0574 VOL/VOL

33.0000000000
2.00  PERCENT

100.0 FEET

]

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT :
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE .

DRAINAGE LENGTH

o

i

[N A}

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXYTURE NUMBER 35
THICKNESS = 0.06 INCHES
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0.0000 VOL/VOL
0.0000 VOL/VOL
0.,0000 VOL/VOL
0.0000 VOL/VOL
0.199998956000E~-12 CM/SEC
4.00 HOLES/ACRE
4.00 HOLES/ACRE
3 - GOOD

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FMI, PINHOLE DENSITY

FML TNSTALLATION DEFECTS
FML PLACEMENT OQUALITY

N1 | N A

TYPE 3 - BARRIER S0IL LINER
MATERIAL TEXTURE NUMBER 16
= 24,00  INCHES

0.4270 VOL/VOL

0.4180 VOL/VOL

0.3670 VOL/VOL

0.4270 VOL/VOL
0.100000001000E~06 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

[N I B O

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOTL DATA BASE USING 50IL TEXTURE #12 WITH A
POOR STAND OF GRASS, A SURFACE SLOPE OF 2.%
AND A SLOPE LENGTH OF 200. FEET.

SCS RUNOFF CURVE NUMBER = 91.70

FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE 1.000 ACRES
EVAPORATIVE ZONE DEPTH 22.0 INCHES

4.421 INCHES
7.332 INCHES
2.710 INCHES
0.000 INCHES
36.488 INCHES
36.488 INCHES

0.00 INCHES/YEAR

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

LI O | I

[ |

#

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
RALELIGH NORTH CAROLINA

PAsolid waste\G08095-Lenoir Co. PTC Ph. 2\documents\GORO9S-PTC-ph.2.doc  Ich  10/22/09

33




P:\solid waste\GOB095-Lenoir Co, PTC Ph 2\documents\GO8095-PTC-ph.2.doc  Ich  10/22/09

STATION LATITUDE 35.87 DEGREES

MAXIMUM LEAF AREA INDEX = 3.50

START OF GROWING SEASON (JULIAN DATE) = 86

END OF GROWING SEASON (JULIAN DATE) = 310
EVAPORATIVE ZONE DEPTH = 22.0 INCHES
AVERAGE ANNUAL WIND SPEED = 7.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 78.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
4.11 3,66 3.96 3.38 4.42 5.39
6.20 5.76 5.30 3.06 2.92 3.42

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
41.80 43.60 . s1.40 61.00 68.40 74.90
78.70 78.10 72.80 61.80 . 52.50 44.00

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA
AND STATION IATITUDE = 35.13 DEGREES

************************-k****-ks\-************-k**********************************-k

MONTHLY TOTALS {(IN INCHES) FOR YEAR 1

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION , 1.69 - 4.38 3.13 1.63 2.14 8.50
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RUNOFF 0.000 0.000 0.000
0.000 0.000 0.000

EVAPOTRANSPIRATION 1.383 1.851 2.548
6.447 4.2889 2.814

ILATERAL DRAINAGE COLLECTED 1.6587 0.4137 2.0998
FROM LAYER 4 0.2401 2.2378 1.6812
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000
LAYER 6 0.0000 ©0.0000 0.0000

0.000 0.000  0.000
0.000 0.000 0.000

2.478 3.036 5.825
3.416 0.420 0.810

0.6726 0.28%42 0.0073
1.8216 0.6605 1.3076

0.0000 0.0000 0.0000
0.0000 ©0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.002 0.001 0.002
TOP OF LAYER 5 0.000 0.002 0.002
STD. DEVIATION OF DAILY 0.001 0.000 0.002
HEAD ON TOP OF LAYER 5 0.000 0.002 0.001

0.001 0.000 0.000
0.002 0.001 0.001

0.000 0.000 0.000
0.002 0.000 0.003

****k**************************************************************++***+******

*******************************************************************************

ANNUAL TOTALS FOR YEAR 1

INCHES
PRECIPITATION ~_;;T;;_
RUNOFF : 0.000
EVAPOTRANSPIRATION 35,855
DRAINAGE COLLECTED FROM LAXER 4 13.1053
PERC./LEAKAGE THROUGH LAYER 6 0.000003
AVG. HEAD ON TOP OF LAYER 5 0.0012
CHANGE IN WATER STORAGE 0.000
SOTL, WATER AT START OF YEAR 36.488

- SOTL WATER AT END OF YEAR 36.488

_ SNOW WATER AT START OF YEAR 0.000

SNOW WATER AT END OF YEAR 0.000
ANNUAL WATER BUDGET BALANCE 0.0000
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CU. FEET PERCENT

177724.844 100.00

0.000 0.00

130152.031 73.23

47572.070 26.77

0.011 06.00

0.692 0.00
'132451.344
132452.031

0.000 0.00

0.000 0.00

0.037 0.00
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*******************************************************************************

****************+**************************************************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 TEROUGH 1

JAN/JUL - FEB/AUG ’MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION
TOTALS 1.69 4.38 3.13 1.63 2.14 8.50
7.20 7.75 2.85 3.84 0.72 5.12
sTD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
. 0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 1.383 1.881 2.948 2.478 3.036 5.925
6.447 4.289 2.814 3.416 0.420 0.810
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 | 0.000 0.000 0.000

LATERAL DRATINAGE COLLECTED FROM LAYER 4

TOTALS 1.6587 0.4137 2.0998 0.6726 0.2842 0.0073
0.2401 2.2378 1.6912 1.8216 0.6605 1.3076

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 6

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

DAILY AVERAGE HEAD ON TOP OF LAYER 35

AVERAGES 0.0018 0.0005
0.0003 0.0024

STD. DEVIATIONS 0.0000 0.0000
0.0000 0.0000

0.0022
0.0019

06.0000
0.0000

0.0007
0.0018

0.0000
0.0000

0.0003
0.0007

0.0000
0.0000

0.0000
0.0014

0.0000
0.0000

*********************************************+*********************************

********4*********************************

e vk o e e e e e e ok e e ke e ode e ke e ok ok ok ke ok ok e ek ek ok ke ok e

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
INCHES CU. FEET PERCENT
~-BRECIPITATION ) 48.96 { 0.000) 177724.8 100.00
RUNOFF 0.000 { 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 35.855 ( 0.0000) 130152.03 73.232
LATERAL DRAINAGE COLLECTED 13.10525 ( 0.00000) 47572.070  26.76726
FROM LAYER 4
‘PERCOLATION/LEAKAGE THROUGH £.00000 ( 0.00000) 0.011 0.00001
IAYER 6
AVERAGE HEAD ON TOP 0.001 { 0.000)
OF LAYER 5
CHANGE IN WATER STORAGE 0.000 ( 0.0000) 0.69 0.000

******************************************
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******************************************************************************

PEAK DATILY VALUES FOR YEARS 1 THROUGH 1
(INCHES) (cU. FT.)

PRﬁCIPITATION 2.85 10345.500

RUNOFF 0.000 0.0000

DéAINAGE COLLECTED FROM LAYER 4 ' 0.30287 1088.77881

PERCOLATION/LEAKAGE THROUGH LAYER 6 0.000000 0.00017
" AVERAGE HEAD ON TOP OF LAYER 5 0.010

MAXTMUM HEAD ON TOP OF LAYER 5 0.312

SNOW WATER ‘ 1.63 5816.4204

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2670

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1232

*+% MAXIMUM HEADS ARE COMPUTED USING THE MOUND EQUATION.  **¥

******************************************************************************
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******************************************************************************

FINAL WATER STORAGE AT END OF YEAR 1

LAYER (INCHES) (VOL/VOL)
1 3,728 o307
2 6.9728 0.0726
3 15.5240 0.4312
4 0.0143 0.0573
5 0.0000 0.0000
6 . 10.2480 0.4270
SNOW WATER 0.000

******************************************************************************
**************+***************************************************************
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INSERT SECOND HELP MODEL
STANDARD LINER SYSTEM (Alt. 1)
PHASE 2 OPEN 5 YEARS w/25 FT. OF SOLID WASTE
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******************************************************************************
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de ke e

HYDROLOGIC EVALUATION OF LANDFILI PERFORMANCE

HELP MODEL VERSION 3.04 {13 MARCH 1885)
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

**********************************************************++++****+***

L2
* b
* %
%k
* ok
ek
ke e
e ke
*k

+**%******************************************+****************************

**********************************************************************i*******

PRECIPITATION DATA FILE: C:\HELP3\LENOIR.D4
TEMPERATURE DATA FILE: C:\HELP3\Lenoixr.D7
SOLAR RADIATION DATA FILE: C:\HELP3\Lenoir.D13
EVAPOTRANSPIRATION DATA: C:\HELP3\Lenoir.D1ll

SOIL AND DESIGN DATA FILE: C:\HELP3\LENOIR2.D10

OUTPUT DATA FILE:

Time:

C:\HELP3\Lenoix2.0UT

12:31 Date:  10/10/2009

******************************************************************************

ke ke ok ok e ok Kook

NOTE:

Title: Lenoir County Phase 2 Open 5 Years w/ 25 ft. Waste (Alt. 1)

********************************************************************

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY~STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 12

THICKNESS = 12.00 INCHES
POROSITY = 0.4710 VOL/VOL

FIELD CAPACITY = 0.3420 VOL/VOL
WILTING POINT = 0.2100 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3107 VOL/VOL
EFFECTIVE BAT. HYD. COND. = 0.419959957000E~-04 CM/SEC

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 4.63
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.
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TYPE 1 - VERTICAL PERCOLATION LAYER
MATERTAL TEXTURE NUMBER 18
300.00  INCHES
0.1680 VOL/VOL
0.0730 VOL/VOL
0.01%0 VOL/VOL
0.0729 VOL/VOL
0.100000005000E-02 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

LA I |

_TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 14

36.00  INCHES

0.4780 VOL/VOL

0.3710 VOL/VOL

0.2510 VOL/VOL

0.4467 VOL/VOL
0.249999394000E-04 CM/SEC

THICKNESS

POROSITY

FIELD CABACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

/]

LI

TYPE 2 - LATERAL DRAINAGE LAYER
MATERTIAL TEXTURE NUMBER 34
= 0.25  INCHES
0.8500 VOL/VOL
0.0100 VOL/VOL
0.0050 VOL/VOL
0.0100 VOL/VOL
33.0000000000 CM/SEC
2.00  PERCENT
100.0 FEET

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRAINAGE LENGTH

tnon

LI

TYPE 4 ~ FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35
THICKNESS = 0.06 INCHES
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POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

T 1 1 1

0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

0.155999996000E-12 CM/SEC

4.00 HOLES/ACRE
4.00 HOLES/ACRE

3 - GOOD

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS =
POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

o

i

24.00

INCHES

0.4270 VOL/VOL
0.4180 VOL/VOL
0.3670 VOL/VOL
0.4270 VOL/VOL
0.100000001000E~D6 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #12 WITH A
POOR STAND OF GRASS, A SURFACE SLOPE OF 2.%
AND A SLOPE LENGTH OF 200. FEET.

SCS RUNOFF CURVE NUMBER

FRACTION OF ARFEA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAFPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

L]

LI

oo n

81.70
50.0
1.000
22.0
4,425
7.332
2.710
0.000
51.827
51.827
0.00

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

RALEIGH NORTH CAROLINA
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PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR
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STATION LATITUDE = 35.87 DEGREES
MAXIMUM LEAF AREA INDEX = 3.50

START OF GROWING SEASON (JULIAN DATE) = B6

END OF GROWING SEASON (JULIAN DATE) = 310
EVAPORATIVE ZONE DEPTH = 22.0 INCHES
AVERAGE ANNUAL WIND SPEED = 7.70 MPH
AVERAGE 18T QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 78.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING

COEFFICIENTS FOR RALEIGH

NORTH CAROLINA

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
4.11 3,66 3.96 3.39 4.42 5,
6.20 5.76 5.30 3.06 2.92 3.

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING

COEFFICIENTS FOR RALEIGH

NORTH CAROLINA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/ JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
41.80 43,60 51.40 61.00 68.40 74.90
78.70 78.10 72.80 61.80 52.50 44.00

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
NORTH CAROLINA

COEFFICIENTS FOR RALEIGH

AND STATION LATITUDE = 35.13 DEGREES

**************************************1\-****************************************

MONTHLY TOTALS (IN INCHES) FOR YEAR 1

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION : 1.69 4.38 3.13 1.63 2.14 8.50
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RUNOFF 0.024 0.201 0.084 0.000 0.0867 0.513 .
0.658 0.795 0.103 0.277 0.013 0.455

EVAPOTRANSPIRATION 1.387 1.883 2.950 2.554 2.869 5.886
6.419 4.291 2.817 3.420 0.368 0.814

LATERAL DRAINAGE COLLECTED 2.1708 0.4291 1.8354 0.6745 0.2714 0.0180
FROM LAYER 4 - 0.0748 0.85028 1.2214 1.4681 0.7060 0.3114
‘PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 6 0,0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.002 0.001 0.002 0.001 0.000 0.000
TOP OF LAYER 5 0.000 0.001 0.001 0.002 6.001 0.000
S$TD. DEVIATION OF DAiLY 0.002 0.000 0.002 0.000 0.000 0.000
HEAD ON TOP OF LAYER 5 0.000 0.001 0.001 0.001 0.000 0.001

*&*****************************************************************************

*******************************************************************************

ANNUAL TOTALS FOR YEAR 1

INCHES CU. FEBET PERCENT
PRECIPITATION | Casse 177724.844  100.00
RUNOFF 3.200 11616.245 6.54
EVAPOTRANSPIRATION 35.679 1298513.108 72.87
DRAINAGE COLLECTED FROM LAYER 4 10.0857 36611.102 20.60
PERC./LEAKAGE THROUGH LAYER 6 0.000003 0.008 0.00
AVG. HEAD ON TOP OF LAYER 3 0.0008
CHANGE IN WATER STORAGE -0.004 -15.620 -0.01
SOIL WATER AT START OF YEARR 51.827 ) 18B8486.016
SOIL WATER AT END OF YEAR 51.923 188480.391
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE ] 0.0000 -0.008 - 0.00
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*******************************************************************************

***********************************************************************

MONTHLY TOTALS (IN INCHES) FOR YEAR

2

de oo o ok Jo ok Kk

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION ' 2.83 2.30 5.14 3.78 $.70 10.52
5.47 1.76 1.45 8.97 1.43 1.63
RUNOFF 0.453 0.093 0.220 0.069 1.463 1.315
0.465 0.173 0.042 1.255 0.002 0.035
EVAPOTRANSPIRATION 1.105 1.698 2.782 4.163 5.817 4.146
4.813 3.013 1.054 3.008 1.498 0.982
TATERAL DRAINAGE COLLECTED 2.6468 1.1639 1.1808 0.9334 0.8064 2.8500
FROM LAYER 4 3.1049 0.7303 0.5017 0.8673 2.28B69 0.4220
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 6 0.0000 0.0000 ©0.0000 0.0000 0.0000 0.0000
MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)
AVERAGE DAILY HEAD ON 0.003 0.001 0.001 0.001 0.001 0.003
TOP OF LAYER 5 0.003 0.001 0.001 0.001 0.003 0.000
STD. DEVIATION OF DAILY 0.002 0.001 0.001 0.000 0.001 0.003
HEAD ON TOP OF LAYER 5 0.003 0.000 0.000 0.002 0.002 0.000
***********************************+*****+*****************************+*******

*******************************************************************************

ANNUAL TOTALS FOR YEAR

2

‘PRECIPITATION

RUNOFF
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INCHES

CU. FEET

PERCENT

198577.391 1

20273.453

00.00

10.16
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EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 4

PERC./LEAKAGE THROUGH LAYER 6

AVG. HEAD ON TOP OF LAYER 5
CHANGE IN WATER STORAGE
50T WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW ﬁATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

34.080

17.4943

0.000004

0.00186

~-2.179

51.923

49.744

0.000

0.000

0.0000

123709.836

63504.293

0.014

~7810.161

188480.381

180570.234

0.000

0.000

-0.038

61.98

31.82

-3.96

0.00

0.00

0.00

**********************************&********************************************

*****************************************

MONTHLY TOTALS

{IN INCHES)

dedek Aok dedkdkhkddkkokdh ko ki dkkdokkdohok ok khdkhkhh

FOR YEAR

3

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION 9.81 3,17 6.82 1.16 2.13 5.54

10.76  21.29 8.25 4.81  2.02 2.19

RUNOFF 1.289 0.174 0.652 0.035 0.034 0.753
1.513 4.948 2,057 0.406 0,108  0.170

EVAPOTRANSPIRATION 1.711 2.118 2.B858  2.497  2.207  2.944
7.181 5.386 2.334 3.056 1.453 0.842
IATERAL DRAINAGE COLLECTED 0.9718 €.1603 2.0721 1.3133 0.5571 0.1675
FROM LAYER 4 0.9356 6.1825 8.9298 1.1085 1.1543 1.2025
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 6 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DATLY HEADS (INCHES)
AVERAGE DAILY HEAD ON 0.001 0.007 0.002 0.001 0.001 0.000
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TOP OF LAYER 3 0.001 0.007 0.010 0.001 0.001 0.001

_ §TD., DEVIATION OF DAILY 0.001 0.004 0.002 0.001 0.000 0.000
HEAD ON TOP OF LAYER 5 0.002 0.007 0.007 0.000 0.001 0.001

*******************************************************************************

*******************************{***********************************************

ANNUAL TOTALS FOR YEAR 3

INCHES CU. FEET . PERCENT
PRECIPITATION 7.5 282958,469  100.00
RUNOFF 12.140 24067.172 15.57
EVAPOTRANSPIRATION 34.697 125948, 898 44.51
DRAINAGE COLLECTED FROM LAYER 4 30.7564 111645.586 39,46
PERC. /LEAKAGE THROUGH LAYER 6 0.000006 0.021 0.00
AVG. HEAD ON TOP OF LAYER 35 0.0028

CHANGE IN WATER STORAGE o 0.357 1256.804 0.46
SOIL WATER AT START OF YEAR 49.744 180570.234

SOTL WATER AT END OF YEAR 50.101 181867.031

SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 -0.021 0.00

*******************************************************************************

*******************************************************************************

MONTHLY TOTALS (IN INCHES) FOR YEAR 4

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION 2.94 3.35 4.50 2.16 4.28 4.38

P:\solid waste\G08095-Lenoir Co. PTC Ph. 2\documents\G08095-PTC-ph.2.doc  ich  10/22/09




RUNOFF 0.047 0.242 0.245 0.033 0.012  0.310
0.662 0.051 1.037 0.000 0.275 0.417

EVAPOTRANSPIRATION 1.623 2.011 2.927 3,738 4.57B 4,055
4.713 3.932 2.667 2.412 1.298  0.995
LATERAL DRAINAGE COLLECTED 0.9158 1.2525 1.3016 0.6137 0.2793 0.0220
FROM LAYER 4 0.0223 0.2065 0.6208 1.468B0 0.3667 0.6123
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 ©0.0000 0.0000 0.0000 0.0000
LAYER 6 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.0l 0.002 0.001 0.001 0.000 0.000
TOP OF LAYER 5 $.000 0.000 0.001 0.002 0.000  0.001
STD. DEVIATION OF DAILY 0.0600 0.001 0.001 0.000 0.000 0.000
HEAD ON TOP OF LAYER 5 0.000 0.000 0.002 0.001 0.000 0.001

*******************************************************************+*****+*++**

*******************************************************************************

ANNUAL TOTALS FOR YEAR 4

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 4
PERC./LEAKAGE THROUGH LAYER 6
AVG. HEAD ON TOP OF LAYER 35
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE
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INCHES

34.948

7.6816

0.000002

0.0007

50.101

52.250

0.000

0.000

0.0096

CU. FEET PERCENT
174675.578 100.56—
12092.450 6.82
126864.789 72.63
27884.281 15.86

0.008 0.00
7789.133 4.46
181867.031
189666.172
0.000 0.00
0.000 0.00
34.879 0.02




*****************************************************************************i*

***************************************************

MONTHLY TOTALS (IN INCEES) FOR YEAR

5

dedeokdek Aok kokdk ok dode ko k kkok ok kokokdkkokokok

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION 1.63 1.80 3.80 6.60 3.00 10.89
1.82 5.68 3.68 2.40 4.65 2.88
RUNOFF 0.000 0.000 0.278 0.476 0.032 1.573
0.034 0.388 0.452 0.079 0.357 0.328
EVAPOTRANSPIRATION 1.418 1.708 2.834 4,082 4,198 6.328
2.724 2.275 2.717 2.712 1.608 1.329
LATERAL DRAINAGE COLLECTED 2.5870 0.4808 0.2447 0.7331 1.4471 0:4435
FROM LAYER 4 2.1321 0.45903 0.9118 1.0258 0.4852 1.1486
PERCOLATION/LEAKAGE THROUGH 0.0000 ©0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 6 0.0000 ©0.0000 0.0000 0.0000 0.0000 0.0000
MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)
AVERAGE DAILY HEAD ON 0.003 0.001 0.000 0.001 0.002 0.001
TOP OF LAYER 5 0.002 0.001 0.001 0.001 0.001 0.001
. STD. DEVIATION OF DAILY 0.002 0.000 0.000 0.001 0.001 0.000
0.000 0.001 0.000 0.000 0.000

HEAD ON TOP OF LAYER 5 0.002

************************************************

dedkhkhkhh R hkkdhkhkhhhhdhdhhdkkhddddr

*******************************************************************************

ANNUAL TOTALS FOR YEAR

5

~PRECIPITATION

RUNOEF
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INCHES

CU. FEET ' PERCENT
177652.187 100.00
14514.175 8.17
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EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 4

PERC./LEAKAGE THROUGH LAYER
AVG. HEAD ON TOF OF LAYER 5
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
s0IL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

6

33.

12.

0.

0.

-1.

52

51.

0.

0.

0.

884

1308

000003

0011

183

.250

066

000

000

0000

123398.
44035.

0.

-4296.
189666.
185370.
0.

0.

-0.

742
285

011

002
172
172
000
000 °

033

€8.46

24.78

-2.42

****************************************************%**************************

**+*&**************+**+********************************************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS

1 THROUGH

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION
TOTALS 3.78
6.46
STD. DEVIATIONS 3.43
3.24
RUNOFFE,
TOTALS 0.363
0.666
STD. DEVIATIONS 0.550
0.538
EVAPOTRANSPIRATION
TOTALS 1.448
5,170
STD. DEVIATIONS 0.236
1.726

P:Asolid waste\G08095-Lenoir Co. PTC Ph. 2\documents\G08095-PTC-ph.2.doc
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1.885
3.781

0.185
1.188

10/22/09

0.298
0.738

0.210
0.837

2.870
2.318

0.069
0.728

w

.07

N

.21

0.123
0.403

0.188
0.502

3.407
2.934

0.821
0.373

0.321
0.151

0.638
0.159%

0.893
0.281

0.535
0.176

4.674
1.012

1.404
0.191
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TATERAL DRAINAGE COLLECTED FROM LAYER 4

1.3269

TOTALS 1.8585 1.8873 0.85386 0.6723 0.7004
1.2538 1.7025 2.4371 1.1879 0.9998 0.7385
STD. DEVIATIONS 0.8550 2.4129 0.7084 0.2836 0.4865 1.2140
1.3422 2.5181 3.6402 0.2705 0.77¢8 0.4132

PERCOLATION/LEAKAGE THROUGH LAYER 6
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

DATLY AVERAGE HEAD ON TOP OF LAYER 5
AVERAGES 0.0020 0.0023 0.0014 0.0009 0.0007 0.0008
0.0013 0.0018 0.0027 0.0013 0.0011 0.0008
STD. DEVIATIONS 0.0009 0.0028 0.0008 0.0003 0.0005 0.0013
. 0.0014 0.0027 0.0040 0.0003 0.0008 0.0004

*******************************************************************************

*******************************************************************************

AVERAGE ANNUAIL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5
INCHES CU. FEET PERCENT
PRECIPITATION 55.79 { 12.690) “—202517 .7 100.00
RUNOFF 5.651 ( 3.7492) 20512.71 10.129
EVAPOTRANSPIRATION 34.680 { 0.6893) 125887.07 62,161
LATERAT, DRAINAGE COLLECTED 15.62978 ( 9.19839) 56736.108 28.01538
FROM LAYER 4
PERCOLATION/LEAKAGE THROUGH 0.00000 (. 0.00000) 0.013 0.00001
LAYER 6
AVERAGE HEAD ON TOP 0.001 { 0.001)
OF LAYER 5
CHANGE IN WATER STORAGE -0.172 { 1.6389) ~625.17 ~0,308
P:\solid waste\G08095-Lenoir Co. PTC Ph. 2\documents\G08095-PTC-ph.2.doc  Ich  10/22/09
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****&*****%********+*+**********************++********************************

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5

{INCHES) (CU. FT.)
PRECIPITATION 6.77 24575.100
RUNOFF 2.586 9387.6406
DRAINAGE COLLECTED FROM LAYER 4 ) 0.71604 2599.20847
PERCOLATION/LEAKAGE THROUGH LAYER 6 0.000000 0.00036
AVERAGE HEAD ON TOP OF LAYER 5 0.024
MAXIMUM HEAD ON TOF OF LAYER 5 0.479
SNOW WATER 1.63 5816.4204
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2703
MINIMUM VEG. SOIL WATER ({VOL/VOL)} 0.1232

%+ MAXIMUM HEADS ARE COMPUTED USING THE MOUND EQUATION. ***

******************************************************************************
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******************************************************************************

FINAL WATER STORAGE AT END OF YEAR 5

LAYER {INCHES) {VOL/VOL)
’—1~~ " 3.8048 0.3171
2 - 22.8243 0.0761
3 14.1864 . 0.3941
4 0.0025 0.0100
5 0.0000 0.0000
6 ' 10,2480 0.4270
SNOW WATER 0.000

******************************************************************************
***********************************************'k***'k'ir******'k’k*****************

P:solid waste\G08095-Lenoir Co. PTC Ph. 2\documents\G08095-PTC-ph.2.doc  Ich  10/22/09

54



INSERT FINAL HELP MODEL
STANDARD LINER SYSTEM (Alt. 1)
PHASE 2 CLOSED

P:\solid waste\GOB095-Lenoir Co. PTC Ph. 2\documents\G08095-PTC-ph.2.doc  Ich  10/22/09

56







******************************************************************************
******************************************************************************

* %k

sk

ok HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
L HELP MODEL VERSION 3.04 {13 MARCH 1895)

ke DEVELOPED BY ENVIRONMENTAL LABORATORY

*ok USAE WATERWAYS EXPERIMENT STATION

dk FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
& e

&k

L33
4 ok
LA 3
* %k
%k
&t
%
L2
s

******************************************************************************
**************************************+*******+***+***************************

PRECIPITATION DATA FILE: C:\HELP3\LENOIR. D4
TEMPERATURE DATA FILE: Cc:\HELP3\Lenoir.D7
SOLAR RADIATION DATA FILE: C:\HELP3\Lenoir.D13
EVAPOTRANSPIRATION DATA: C:\HELP3\Lenoir.D1ll
SOIL AND DESIGN DATA FILE: C:\HELP3\LENOIRC.D10
OUTPUT DATA FILE: C:\HELP3\LenoixrC.OUT
Time: 13:15 Date:  10/10/2009

*f********************************f****+**************************************

Title: Lenoir County Phase 2 Closed (Alt. 1)

*'*'*-k**********************************************'&******\k**************-kv\-****

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 ~ VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 12
THICKNESS = 24.00 INCHES
POROSITY = 0.4710 VOL/VOL
FIELD CAPACITY 0.3420 VOL/VOL
WILTING POINT 0.2100 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3496 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.419999997000E-04 CM/SEC
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 4.63
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

i
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TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20
0.20  INCHES
0.8500 VOL/VOL
0.0100 VOL/VOL
0.0050 VOL/VOL
0.0279 VOIL/VOL
10.0000000000 CM/SEC
5.00  PERCENT
300.0 FEET

i

THICKNESS

POROSITY

PIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRATNAGE LENGTH

o

wwon

TYPE 4 ~ FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.04  INCHES
POROSITY 0.0000 VOL/VOL
FIELD CAPACITY 0.0000 VOL/VOL
WILTING POINT 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.199993996000E~12 CM/SEC
FML PINHOLE DENSITY 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML PLACEMENT QUALITY 3 - GOOD

U N A

i

nn

TYPE 3 -~ BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 23
18.00 INCHES
0.4610 VOL/VOL
0.3600 VOL/VOL
0.2030 VOL/VOL
0.4610 VOL/VOL
0.900000032000E-05 CM/SEC

THICKNESS
POROSITY

FIELD CABACITY

WILTING POINT ,
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

I

[}

it
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TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 12
12.00  INCHES
0.4710 VOL/VOL
0.3420 VOL/VOL
0.2100 VOL/VOL
0.3420 VOL/VOL
0.4195989997000E-04

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

g n o

TYPE- 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 18
360.00  INCHES

0.1680 VOL/VOL
0.0730 VOL/VOL
0.01580 VOL/VOL
0.0730 VOL/VOL

0.100000005000E~-02

i

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

[ I N

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 14
36.00 INCHES
0.4790 VOL/VOL
0.3710 VOL/VOL

i

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

[}

0.3710 VOL/VOL
0.249999594000E~04

oun

TYPE 2 - LATERAL DRAINAGE LAYER
MATERTIAL TEXTURE NUMBER 34

THICKNESS = 0.25 INCHES
POROSITY 0.8500 VOL/VOL
FIELD CAPACITY 0.0100 VOL/VOL
WILTING POINT 0.0050 VOL/VOL
INITIAL S0IL WATER CONTENT 0.0100 VOL/VOL
EFFECTIVE SAT. HYD. COND. 33.0000000000
SLOPE 2.00 PERCENT
DRAINAGE LENGTH 100.0 FEET

I

1

o
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0.2510 VOL/VOL

CM/SEC

CM/SEC

CM/8EC

CM/SEC
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TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

0.06  INCHES

0.0000 VOL/VOL

0.0000 VOL/VOL

0.0000 VOL/VOL

0.0000 VOL/VOL

0.159999996000E~12 CM/BSEC

4.00 HOLES/ACRE

4.00 HOLES/ACRE

i

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FMIL INSTALLATION DEFECTS
FML PLACEMENT QUALITY

[

monon

3 -

GOO0D

TYPE 3 ~ BARRIER S0IL LINER
MATERIAL TEXTURE NUMBER 16
24,00  INCHES

0.4270 VOL/VOL

0.4180 VOL/VOL

0.3670 VOL/VOL

0.4270 VOL/VOL
0.100000001000E-06 CM/SEC

THICKNESS =
POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL S0IL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

[}

o

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #12 WITH A
POOR STAND OF GRASS, A SURFACE SLOPE OF 2.%
AND A SLOPE LENGTH OF 200. FEET.

SCS RUNOFF CURVE NUMBER

FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEFTH

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

INITIAT. WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW
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I

o

91.70
100.0
1.000
22.0
7.627
10.362
4.620
0.000
70.685
70.685
0.00

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

RALEIGH NORTH CAROLINA
STATION LATITUDE = 35.87 DEGREES
MAXIMUM LEAF AREA INDEX = 3.50
START OF GROWING SEASON (JULIAN DATE) = 86
END OF GROWING SEASON (JULIAN DATE) = 310
EVAPORATIVE ZONE DEPTH = 22.0 INCHES
AVERAGE ANNUAL WIND SPEED = 7.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 3RD OQUARTER RELATIVE HUMIDITY = 78.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/ JUL FEB/AUG MAR/SEFP APR/OCT MAY/NOV JUN/DEC
4.11 3.66 3.96 3.38 4.42 5.39
6.20 5.76 5.30 3.06 2.92 3.42

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAIL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
41.80 43.60 51.40 61.00 68.40 74.90
78.70 78.10 72.80 61.80 52.50 44.00

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA
AND STATION LATITUDE = 35.13 DEGREES

***-k-k-k-k****-k-rl--k**********-k-k***’****************************************-k*-k-k**-k-}r-l—*

MONTHLY TOTALS (IN INCHES) FOR YEAR 1
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JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION 1.69 4.38 3.13 1.63 2.14 8.50

7.20 7.75 2.85 3.84 0.72 5.12

RUNOFF 0.060 0.502 0.225 0.000 0.131 0.987

1.301 1.626 0.224 0.640 0.026 0.965

EVAPOTRANSPIRATION 1.458 1.831 2.887 2.705 3.665 5.741

6.251 4.148 2.746 3.423 1.451 0.822
TLATERAL DRAINAGE COLLECTED 0.3419 0.5529 1.4962 0.0051 0.0012 0.0015
FROM LAYER 2 ) 0.0030 0.0033 0.3970. 1.2745 0.0000 0.7550
PERCOLATION/LEARKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 4 0.0000 0.0000 0.0000 ©0.0000 0.0000 0.0000
LATERAL DRAINAGE COLLECTED 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
FROM LAYER B8 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 10 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.001 0.002 0.005 0.000 0.000 0.000
TOP OF LAYER 3 0.000 0.000 0.001 0.004 0.000 0.003
§TD. DEVIATION OF DAILY 0.001 0.006 0.006 0.000 0.000 0.000
HEAD ON TOP OF LAYER 3 0.000 0.000 0.002 0.007 0.000 0.005
AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 9 0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 3 0.000 0.000 0.000 0.000 0.000 0.000

*******************************************************************************

*******************************************************************************

ANNUAL TOTALS FOR YEAR 1

INCHES CU. FEET PERCENT
PRECIPITATION 48.96 177724.844 100.00
RUNOFF 6.691 24286.832 13.67
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- EVAPOTRANSPTRATION -
DRATNAGE COLLECTED FROM LAYER
PERC./LEAKAGE THROUGH LAYER 4
AVG. HEAD ON TOP OF LAYER 3
DRATNAGE COLLECTED FROM LAYER
PERC./LEAKAGE THROUGH LAYER 10
AVG. HEAD ON TOP OF LAYER 9
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
S0IL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

2

8

37.438

4.8315

0.000086

0.0014

0.0001

0.000000

0.0000

0.000

70.685

70.685

0.000

0.000

0.0000

135898.812

17538.311

0.

0.

0.

0.

256587.

256588.

0.

0.

0.

311

310

000

415

672

000

000

053

0.00

0.

0.

0.
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*******************************************************************************

*;*****************************************************************************

MONTHLY TOTALS (IN INCHES) FOR YEAR

2

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

FROM LAYER 2

PERCOLATION/LEAKAGE THROUGH
LAYER 4
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1.
0.

0.
0.

.83
.47

.983
.810

.160
5.

915

2869
5028

0000
0000

10/22/09

2.30 5.14
1.76 1.45

0.210 0.510
0.346 0.083

1.739 2.824
3,135 1.062

0.1341 1.1743
0.0000 0.0001

0.0000 0.0000
0.0000 0.0000

]

0.
0.

.78
.97

.160
. 480

.198
.076

.4855
0.

8757

0000
0000

9.

1

3.
0.

5.
1.

1.4163
0.3173

0.0000
0.0000

70

.43

007
007

871
435

10.
1.
2.
0.092

5.
0.

0.
0.

0.
0.

52
63

662

111

941

7637
5609

0000
0000
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LATERAL DRAINAGE COLLECTED 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
FROM LAYER 8 0.0000 ©0.0000 0.0000 ©0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0,0000 0.0000 0.0000 0.0000 0.0000 0.0000
) LAYER 10 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
MONTHLY SUMMARIES FOR DATLY HEADS (INCHES)
AVERAGE DAILY HEAD ON 0.004 0.001 0.004 0.002 0.005 0.003
TOP OF LAYER 3 0.002 - 0.000 0.000 0.003 0.001 0.002
STD. DEVIATION OF DAILY 0.005 0.001 0.003 0.002 0.008 0.005
HEAD ON TOP OF LAYER 3 0,003 0.000 0.000 0.005 0.002 0.002
AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 9 0.000 0.000 0.000 0.000 0.000 0.000
S§TD. DEVIATION OF DATLY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 9 0.000 0.000 0.000 0.000 0.000 0.000

*******************************************************************************

k******************************************************************************

ANNUAL TOTALS

FOR YEAR 2

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 2
PERC. /LEAKAGE THROUGH IAYER 4
AVG. HEAD ON TOP OF LAYER 3
DRATNAGE COLLECTED FROM LAYER B
PERC. /LEAKAGE THROUGH LAYER 10
AVG. HEAD ON TOP OF LAYER 9
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR

s0IL WATER AT END OF YEAR
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INCHES

36.468

7.5178

0.000135

0.0022

0.0001

0.000000

0.0000

-0.458

70.685

70.227

CU. FEET PERCENT
199577.391  100.00
41571.547 20.83
132379.062 66.33
27289.729 13.67
0.492 0.00
0.491 00
0.000 0.00
-1663.399 -0.83
256588.094
254924.687




SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00

ANNUAL WATER BUDGET BALANCE 6.0000 ~0.026 0.00

*******************************************************************************

*******************************************************************************

MONTHLY TOTALS (IN INCHES) FOR YEAR 3

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION 9.81 3.17 6.82 1.16 2.13 5.54
10.76 21.29 8.25 4.81 2.02 2.19

RUNOFF 2,912 0.402 1.425 0.075 0.064  1.483

2.958 10.325 4.343 0.881 0.264  0.378

EVAPOTRANSPIRATION 1.680 2.089 2.834 2.847 3.187 2.553

7.036 5.366 2.285 3,037 1.416 0.922

LATERAL DRATINAGE COLLECTED 3.6501 2.2787 1.5415 0.4575 0.0132 0.0003
FROM LAYER 2 0.0010 3.9575 2.8780 0.2120 -1.3198 0.8198
PERCOLATION/LEAKAGE THROUGH 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 4 $,0000 0.0001 0.0000 0.0000 0.0000 0.0000
TATERAL DRAINAGE COLLECTED 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000
FROM LAYER B 0.0000 0.0001 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 10 "0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.013 0.008 0.005 0.002 0.000 0.000
TOP OF LAYER 3 0.000 0.014 0.010 0.001 0.005 0.003
STD. DEVIATION OF DAILY 0.016 0.008 0.007 0.002 0.000 0.000
HEAD ON TOP OF LAYER 3 0.000 0.013 0.017 0.001 0.002 0.003
AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 38 0.000 0.000 0.000 0.000 0.000 0.000
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STD. DEVIATION OF DATILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 8 0.000 0.000 0.000 0.000 0.000 0.000

*******************************************************************************

*******************************************************************************

ANNUAL TOTALS FOR YEAR 3

INCHES CU. FEET PERCENT
PRECIPITATION A _—;;T;;_ 282958.469 100.00
RUNOFF 25.525 92657.109 32.75
EVAPOTRANSPIRATION 35.251 127862.703 45.22
DRAINAGE COLLECTED FROM LAYER 2 17.1384 62212.418 21.99
PERC. /LEAKAGE THROUGH LAYER 4 0.000284 1.031 0.00
AVG. HEAD ON TOP OF LAYER 3 0.0050
DRAINAGE - COLLECTED FROM LAYER 8 0.0003 1,031 0.00
PERC. /LEAKAGE THROUGH LAYER 10 0.000000 0.001 0.00
AVG. HEAD ON TOP OF LAYER 3 0.0000
CHANGE IN WATER STORAGE 0.035 125.235 0.04
SOIL WATER AT START OF YEAR 70.227 254924.687
SOII WATER AT END OF YEAR 70.262 255048.922
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR '0.000 0.000 0.00
ANNUAL WATER BUDGET‘BALANCE 0.0000 -0.034 0.00

*******************************************************************************

*******************************************************************************

MONTHLY TOTALS (IN INCHES) FOR YEAR 4

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
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PRECIPITATION 2.94 3.35 4.50 2.16 4.28 4,38
7.06 4.14 6.25 1.06 4.01 .98
RUNOFF 0.127 0.556 0.538 0.074 0.024 0.615
1.278 0.098 2.153 0.000 0.548 0.940
EVAPOTRANSPIRATION 1.608 1.885 2.813 3.680 5.578 3.788
4,638 3.632 2.566 3.418 1.316 0.806
LATERAL DRAINAGE COLLECTED 0.6796 1.4127 0.6587 0.0042 '0.0140 0.0020
FROM LAYER 2 0.0005 0.0004 0.2560 0.0850 0.0004 1.6665
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 '0.0000 0.0000 0.0000 0.0000
LAYER 4 0.0000 0.0000 ©0.0000 0.0000 0.0000 0.0000
LATERAL DRAINAGE COLLECTED 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
FROM LAYER 8 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 10 0.0000 0.0000 ©0.0000 0.0000 0.0000 0.0000
MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)
AVERAGE DATILY HEAD ON 0.002 0.005 0.002 0.000 0.000 0.000
TOP OF LAYER 3 0.000 0.000 0.001 0.000 0.000 0.006°
STD. DEVIATION OF DAILY 0.003 0.005 0.002 0.000 0.000 0.000
HEAD ON TOP OF LAYER 3 0.000 0.000 0.002 0.001 0.000 0.011
AVERAGE DAILY HEAD ON 0.000 0.000 0.000 - 0.000 0.000 0.000
TOP- OF LAYER 8 0.000 0.000 0.000 0.000 0.000 0.000
§TD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 9 0.000 0.000 0.000 0.000 0.000 0.000

******&*************************************+**********************************

**********&********************************************************************

ANNUAL TOTALS FOR YEAR

4

PRECIPITATION
RUNOFF

EVAPOTRANSPIRATION
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CU. FEET PERCENT
174675.578 100.00
25245.174 14.45
130489.352 74.70
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DRATNAGE. COLLECTED FROM LAYER
PERC. /LEAKAGE THROUGH LAYER 4
AVG. HEAD ON TOP OF LAYER 3
DRAINAGE COLLECTED FROM LAYER
PERC./LEAKAGE THROUGH LAYER 10
AVG. HEAD ON TOP OF LAYER 9
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

2

8

4.8214

0.000086

0.0014

0.0001

0.000000

0.0000

0.387

70.262

70.648

0.000

0.000

0.0086

17501.805

0.311

0.310

0.000

1404.121

255049.922

256454.047

0.000

0.000

34.822

0.

02

*******************************************************************************

*******************************#4**********************************************

MONTHLY TOTALS

(IN INCHES) FOR YEAR

5

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION
RUNOFF
EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED
FROM LAYER 2 i

PERCOLATION/LEAKAGE THROUGH
LAYER 4

LATERAL DRAINAGE COLLECTED
FROM LAYER 8

P:\solid waste\G08095-Lenoir Co. PTC Ph. 2\documents\G08095-PTC-ph.2.doc  Ich

1.63
1.82

0.000
0.068

1.256
3.738

0.3165
0.2865

0.0000
0.0000

0.0000
0.0000

10/22/09

0.003
0.755

1.617
2.148

0.2689
0.0000

0.0000
0.0000

0.0000 .
0.0000

0.575
0.984

2.787
2.460

0.2563
0.3256

0.0000
0.0000

0.0000
0.0000

1.080
0.180

3.870
3.111

1.5714
0.2499

0.0000
0.0000

0.0000
0.0000

3.00

0.4318
0.4835

0.0000
0.0000

0.0000
0.0000

10
2

3
0

oo

[ Jon

[w)

.89
.89

.038
.730

.035
.250

L0693
.5591

.0000
. 0000

.0000
.0000
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PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

LAYER 10 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.001 0.001 0.001 0.0086 0.001 0.000
TOP OF LAYER 3 0.001 0.000 0.001 0.001 0.002 0.002

STD. DEVIATION OF DAILY 0.001 0.001 0.001 0.005 0.002 0.001
HEAD ON TOP OF LAYER 3 0.002 0.000 0.001 0.001 0.002 0.001

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 D.000 0.000
TOP OF LAYER 9 0.000 0.000 0.000 0.000 0.000 0.000

STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 9 ° 0.000 0.000 0.000 0.000 0.000 0.000

*******************************************************************************

*******************************************************************************

ANNUAL TOTALS FOR YEAR

5

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 2
PERC. /LEAKAGE THROUGH LAYER 4
AVG. HEAD ON TOP OF LAYER 3
DRAINAGE COLLECTED FROM LAYER 8
PERC./LEAKAGE THROUGH LAYER 10
AVG. HEAD ON TOP OF LAYER 3
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
S0IL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR
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35.298

4.8188

0.000052

0.0014

0.000%

0.000000

0.0000

0.577

70.648

71.226

0.000

CU. FEET PERCENT
177652.187 100.00
29932.645 16.85
128131.203 72.12
17492.143 9.85
0.333 0.00
0.333 0.00
0.000 0.00
2085.880 1.18
256454.047
2585485.922
0.000 0.00




SNOW WATER AT END OF YEAR 0.000 0.000 0.00

ANNUAL WATER BUDGET BALANCE 0.0000 ~-0.020 0.00

*******************************************************************************

************&****************************************************************** {

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5

JAN/JUL FEB/ADG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION
TOTALS 3,78 3.00 4.70 3.07 4.25 7.97
6.46 8.12 4.50 4.22 2.57 3.16
STD. DEVIATIONS 3.43 1.00 1.40 2.21 3.17 2.92
3.24 7.68 2.73 3.01 1.69 1,40
RUNOFF
TOTALS 0.816 0.334 0.655 0.278 0.661 1.760
1.303 2.630 1.557 0.836 0.320 0.622
STD. DEVIATIONS 1.238 0.227 0.453 0.452 1.312 1.052
1.051 4.340 1.760 0.884 0.327 0.37¢
EVAPOTRANSPIRATION
TOTALS ’ 1.432 1.874 2.871 3.482 4.710 4.645
5.515 3.6B6 2.224 3.213 1.451 0.976
STD. DEVIATIONS 0.223 0.193 0.084 0.671 1.205 1.454

1.317 1.184 0.671 0.181 0.116 0.183

LATERAL DRAINAGE COLLECTED FROM LAYER 2

TOTALS 1.2568 0.9285 1.0256 0.5048 0.3753 0.1674
) 0.1588 0.7822 0.7783 0.5394 0.4242 0.8723

5TD. DEVIATIONS 1.3988 0.9034 0.5558 0.6404 0.6100 0.3347
0.2286 1.76394 1.1828 0.5126 0.5424 0.4591

PERCOLATION/LEAKAGE THROUGH LAYER 4

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD., DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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TATERAL DRAINAGE COLLECTED FROM LAYER 8

TOTALS

5TD. DEVIATIONS

PERCOLATION/LEAKAGE THROUGH LAYER

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

10

TOTALS

5TD. DEVIATIONS

0.0000
06.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

DATLY AVERAGE HEAD ON TOP OF LAYER 3

AVERAGES

STD. DEVIATIONS

DAILY AVERAGE HEAD ON TOP OF LAYER

0.0043
0.0005

0.0048
0.0008

0.0035
0.0027

0.0034
0.0061

9

AVERAGES

STD. DEVIATIONS

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0035
0.0028

0.0019
0.0042

0.0000
0.0000

0.0000
0.0000

0.0018
0.0018

0.0023
0.0018

0.0000
0.0000

0.0000
0.0000

0.0013
0.0015

0.0021
0.0018

0.0000
0.0000

0.0000
0.0000

0.0006
0.0030

0.0012
0.0016

0.0000
0.0000

0.0000
0.0000

***********+******************+*+*****+*+*********+****************************

***************************************************************************+*+*

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5
INCHES CU. FEET PERCENT
PRECIPITATION 55.78 { 12.690) 202517.7 100.00
RUNOFF 11.774 ( 7.9171) 42738.68 21.104
EVAPOTRANSPIRATION 36.081 { 0.8087) 130972.22 64.672
LATERAL DRATNAGE COLLECTED 7.82558 { 5.33511) 28406.881 14.02686

FROM LAYER 2
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PERCOLATI(SN/LEM{AGE THROUGH 0.00014 ( 0.00008) 0.486 0.00024

LAYER 4

AVERAGE HEAD ON TOP 0.002 ( 0.002)
OF LAYER 3

LATERAL DRAINAGE COLLECTED 0.00014 { 0.00009) 0.495 0.00024
FROM LAYER B8

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 10

AVERAGE HEAD ON TOP 0.000 { 0.000)
OF LAYER B

CHANGE IN WATER STORAGE 0.108 { 0.3987) 392.45 0.194

************************'k-k**************************************************-k-k-k
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*****************************************************************************%

PEAX DATLY VALUES FOR YEARS 1 THROUGH 5
{(INCHES) (cu., ET.)

PRECIPITATION 6.7 24575.100
RUNOFF 5.236 19006. 6582
DRAINAGE COLLECTED FROM IAYER 2 0.68827 2498.41602
PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000010 0.03471
AVERAGE HEAD ON TOP OF LAYER 3 0.073
MAXIMUM HEAD ON TOP OF LAYER 3 2.561
DRAINAGE COLLECTED FROM LAYER 8 0.00001 0.03471
PERCOLATION/LEAKAGE THROUGH LAYER 10 0.000000 0.00000
AVERAGE HEAD ON TOP OF LAYER 9 0.000
MAXIMUM HEAD ON TOP OF LAYER 8 0.014
SNOW WATER 1.63 5916.4204
MAXIMUM VEG. SOIL WATER {VOL/VOL) L4269
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.2100

*%% MAXIMUM HEADS ARE COMPUTED USING THE MOUND EQUATION. **¥

******************************************************************************
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FINAL WATER STORAGE AT END OF YEAR 5

LAYER {INCHES) (VOL/VOL)
-_Ib‘ 8.9217 0.3717
2 0.0157 0.0783
3 0.0000 0.0000
4 8.2880 0.4610
5 4.1040 0.3420
6 26.2800 0.0730
7 13.3560 0.3710
8 0.0025 0.0100
El 0.0000 0.0000
10 10.2480 0.4270

SNOW WATER 0.000

******************************************************************************
******************************************************************************
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INSERT FIRST HELP MODEL
ALTERNATE LINER SYSTEM (Alt. 2)
PHASE 2 OPEN 1% YEAR
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******************************************************************************

ok

ek

bid HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
o HELP MODEL VERSION 3.04 (13 MARCH 1595)

ok DEVELOPED BY ENVIRONMENTAL LABORATORY

LA USAE WATERWAYS EXPERIMENT STATION

*k FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
* e

dee

dek
* e
&k
b
*k
* %k
e vhe
ok
ke

************************************++****************************************

******************************************************************************

PRECIPITATION DATA FILE: C:\HELP3\LENOIR.D4

TEMPERATURE DATA FILE:

C:\HEELP3\Lenoir.D7

SOLAR RADIATION DATA FILE: C:\HELP3\Lenoir.D13
EVAPOTRANSPIRATION DATA: C:\HELP3\Lenoir.Dll
SOIL AND DESIGN DATA FILE: C:\HELP3\LENOIRA.D10

OUTPUT DATA FILE:

Time: 13:25 Date:  10/10/2009

C:\HELP3\LenoirA.OUT

*******#*******************************************************************}**

Title: Lenoir County Phase 2 Open 1% Year (Alt. 2)

****************************************************+*************************

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 12

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

1

o

I

i

12.00 INCHES
0.4710 VOL/VOL
0.3420 VOL/VOL
0.2100 VOL/VOL
0.3106 VOL/VOL
0.418999987000E~04 CM/SEC

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.
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TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

mnnn

[

0

TYPE 1 - VERTICAL PERC

96.00  INCHES
0.1680 VOL/VOIL
0.0730 VOL/VOL
0.0190 VOL/VOL
0.0726 VOL/VOL
.100000005000E-02 CM/SEC

OLATION LAYER

MATERIAL TEXTURE NUMBER 14

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

LI I

0

36.00  INCEES
0.4780 VOL/VOL
0.3710 VOL/VOL
0.2510 VOL/VOL
0.4313 VOL/VOL
.249999994000E~04 CM/SEC

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 34

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL S50IL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRAINAGE LENGTH

[

LI T

0.25  INCHES
0.8500 voL/volL
0.0100 VOL/VOL
0.0050 VOL/VOL
0.0574 VOL/VOL

33.0000000000 CM/SEC
2.00 PERCENT

100.0 FEET

TYPE 4 — FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS =
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0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.199999996000E-12 CM/SEC
4.00 HOLES/ACRE
4.00  HOLES/ACRE
3 - GOOD

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FMI, PLACEMENT QUALITY

nuu

[ O

TYPE 1 ~ VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 17

0.24  INCHES

0.7500 VOL/VOL

0.7470 VOL/VOL

0.4000 VOL/VOL

0.7470 VOL/VOL
0.300000003000E~08 CM/SEC

i

THICKNESS

POROSITY

FIELD CABACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

[}

tn

1l

TYPE 3 — BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 23
THICKNESS = 18.00  INCHES
POROSITY 0.4610 VOL/VOL
FIELD CAPACITY 0.3600 VOL/VOL
WILTING POINT 0.2030 VOL/VOL
INITIAL SOIL WATER CONTENT 0.4610 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.3500000032000E-05 CM/SEC

hrmowow

GENERAL: DESIGN AND EVAPORATIVE ZONE DATA

NOTE: 8C5 RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #12 WITH A
POOR STAND OF GRASS, A SURFACE SLOPE OF 2.%
AND A SLOPE LENGTH OF 200. FEET.

81.70
0.0 PERCENT
1.000 ACRES
22.0 INCHES
4.421 INCHES
7.332 INCHES

SCS RUNOFF CURVE NUMBER

FRACTION OF AREA ALLOWING RUNOFF
ARFEA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE

[ (I (I

[
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2.710 INCHES
0.000 INCHES
34.717 INCHES
34.717 INCHES

0.00 INCHES/YEAR

TOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

L

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
RALEIGH NORTH CAROLINA

STATION LATITUDE 35.87 DEGREES

MAXIMUM LEAF AREA INDEX = 3.50

START OF GROWING SEASON (JULIAN DATE) = 86

END OF GROWING SEASON (JULIAN DATE) = 310
EVAPORATIVE ZONE DEFTH = 22.0 INCHES
AVERAGE ANNUAL WIND SPEED = 7.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 78.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/ JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
4.11 3.66 3.96 3.39 4.42 5.39
6.20 5.76 5.30 3.06 2.92 3.42

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMATL, MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
41,80 43.60 51.40 61.00 68.40 74.90

78.70 78.10 72.80 61.80 52.50 44.00

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR - RALEIGH NORTH CAROLINA
AND STATION LATITUDE = 35.13 DEGREES
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*******************************************************************************

MONTHLY TOTALS (IN INCHES) FOR YEAR 1

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION 1.69 4.38 3.13 1.63 2.14 8. 50

7.20 7.75 2.85 3.84 0.72 5.12

RUNOFF 0.000 0.000 0.000 0.000 G.000 0.000

: 0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION 1.383 1.891 2.848 2.478 3.036 5.925
6.447 4.288 2.814 3.416 0.420 0.810
LATERAL DRAINAGE COLLECTED 1.6588 0.4137 2.0998 0.6726 0.2%42 0.0073
FROM LAYER 4 0.2401 2.2378 1.6%12 1.8216 0.6605 1.3076
PERCOLATION/LERKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 5 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 7 ) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.002 0.001° 0.002 0.001 0.000 0.000
TOP OF LAYER 5 0.000 0.002 0.002 0.002 0.001 0.001
3TD. DEVIATION OF DAILY 0.001 0.000 0.002 0.000 0.000 0.000
HEAD ON TOP OF LAYER 5 0.000 0.002 0.001 0.002 0.000 0.003
AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 7 0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 7 0.000 0.000 0.000 0.000 0.000 0.000

******************************************************+************************

*******************************************************************************

ANNUAL TOTALS FOR YEAR 1

INCHES CU. FEET PERCENT
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PRECIPITATION - 48.86 177724.844 100.0Q0

RUNOFF 0.000 0.000 0.00
EVAPOTRANSPIRATION 35.855 130152.031 73.23
DRAINAGE COLLECTED FROM LAYER 4 13.1053 47572.082 26.71
PERC./LEAKAGE THROUGH LAYER 5 0.000001 0.004 0.00
AVG. HEAD ON TOP OF LAYER 5 0.0012

PERC. /LEAKAGE THROUGH LAYER 7 0.000001 0.004 0.00
AVG. HEAD ON TOP OF LAYER 7 0.0000

CHANGE IN WATER STORAGE 0.000 0.632 0.00
SOIL WATER AT START OF YEAR 34.887 126674.406

SOIL WATER AT END OF YEAR ) 34.897 126675.094

SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR | 0.000 0.000 0.00
ANNUAIL WATER BUDGET BALANCE 0.0000 0.031 0.00

Gk khhhkhkkhkk ke h kb hkkhkkhkdkkkkhkhhhhkhkdkh bk ddhhdkddhkdhkdddhhhhddhtddddhhdddkhdt

*************************************************+*****************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROﬂGH 1

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION
TOTALS 1.69 4.39 3.13 1.63 2.14 8.50
7.20 7.75 2.85 3.84 0.72 5.12
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOCEF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
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0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 1,383 1.891 2.948 2.478 3.036 5.925
6.447 4.289 2.814 3,416 0.420 0.810
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
LATERAL DRATNAGE COLLECTED FROM LAYER 4
TOTALS 1.6588  0.4137 2.0998 0.6726 0.2942  0.0073
0.2401 2.2378 1.6812 1.8216 0.6605 1.3076
STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 °0.0000 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH IAYER 5
TOTALS 0.0000 0£.0000 0.0000 0.0000 0.0000 0.0000
0.0000  0.0600 ©0.0000 0.0000 0.0000 0.0000
STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
e 00000 0.0000 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH LAYER 7
TOTALS 0.0000  0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.00600 0.0000 0.0000
STD. DEVIATIONS 0.0000  0.0000 0.0000 0.0000 0.0080 0.0000
0.0000 0.0000 0.0000 0,0000 0.0000 0.0000
AVERAGES OF MONTHLY AVERAGED DATLY HEADS [INCHES)
DAILY AVERAGE HEAD ON TOF OF LAYER 5
AVERAGES 0.0018  0.0005 0.0022 0.0007 0.0003 0.0000
0.0003 0.0024 0.0019 0,0019 0.0007 0.0014
STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000  0.0000 0.0000 0.0000 ©0.0000 0.0000
DATLY AVERAGE HEAD ON TOP OF LAYER 7
AVERAGES 0.0000 0.0000 0.0000 ©0.0000 ©0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
STD. DEVIATIONS 0.0000 0.0000 ©0.0000 ©.0000 0.0000 0.0000
$.0000 0.0000 0.0000 ©.0000 0.0000 0.0000

dedkhhkkkkhkohkkhhhhhhhhhkddhhhkkkkhkddkdkdhbhhddh b bk dhhdddhhddbbdrbhibdbdddhhhbdkhhhrdhdd
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1

INCHES CU. FEET PERCENT
PRECIPITATION 48.96 { 0.000) 177724.8 100.00
RUNOFF 0.000 { 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 35,855 { 0.0000) 130152.03 73.232
LATERAL DRAINAGE COLLECTED 13.10526 { 0.00000) 47572.082 26.76727
FROM LAYER 4
PERCOLATION/LEAKAGE THROUGH 0.00000 { 0.00000) 0.004 0.00000
. LAYER 5
AVERAGE HEAD ON TOP 0.001 ¢ 0.000)
OF LAYER 5
PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.004 0.00000
LAYER 7
AVERAGE HEAD ON TOP 0.0600 ¢ 0.000)
OF LAYER 7
CHANGE IN WATER STORAGE 0.000 ( 0.0000) 0.69 0.000

e e ok o e ok e e ok ok o ok o o o ok ek ok e ok ke ok ok ok ok o ek ke ok sk sk b ke ok ke ok sk ok sk ok e ok e ke ok ok ok ode ok e ke ok ok o ke b ke sk e sk e ke ke ke b ok ke ke ke
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 1

{INCHES) (CU. FT.)
PRECIPITATION ' 2.85 B 10345.500
RUNOFF 0.000 0.0000
DRATNAGE COLLECTED FROM LAYER 4 0.30297 v1099.77893
PERCOLATION/LEAKAGE THROUGH LAYER 5 6.000b00 0.00003
AVERAGE HEAD ON TOP OF LAYER 5 0.010
MAXIMUM HEAD ON TOP OF LAYER 5 0.312
PERCOLATION/LEAKAGE THROUGH IAYER 7 0.000000 0.00003
AVERAGE HEAD ON TOP OF LAYER 7 0.000
SNOW WATER 1.863 5816.4204
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2670
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1232

%% MAXIMUM HEADS ARE COMPUTED USING THE MOUND EQUATION, ***

Sk bk kkhkh kb h b Ak ARk bbbk b kb kkkh b bk h bk bbbk hbh bk bk bk dhd bk kb bk bbbk hdhdhdhbdkd i hkd
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******************************************************************************

FINAL WATER STORAGE AT END OF YEAR 1

LAYER {INCHES) {VoL/VvoL)
1 3.7289 0.3107
2 6.9729 ' 0.0726
3 15.5240 0.4312
4 0.0143 0.0573
5 0.0000 0.0000
6 0.1793 0.7470
i 8.2880 0.4610
SNOW WATER 0.000

******************************************************************************
***%**************************************************************************
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INSERT SECOND HELP MODEL
ALTERNATE LINER SYSTEM (Alt.2)
PHASE 2 OPEN 5 YEARS w/25 FT. OF SOLID WASTE
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********************************************************************%%********
******************************************************************************

sk

dek

*k HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
b HELP MODEL VERSION 3.04 (13 MARCH 18995)

ke DEVELOPED BY ENVIRONMENTAL LABORATORY

b USAE WATERWAYS EXPERIMENT STATION

*H FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
*k

*k

g
L33
Fk
dedke
s ke
LA
ke
* ok
*

******************************************************************************
******************************************************************************

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
S0IL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

Time: 13:40 Date:  10/10/2009

*************************************

C:\HELP3\LENOIR.D4
C:\HELP3\Lenoir.D7
C:\HELP3\Lenoir.D1l3
C:\HELP3\Lenoir.D1ll
C:\HELP3\LENOIR2A.D10
C:\HELP3\Lenoir2A.0UT

Title: Lenoir County Phase 2 Open 5 Years w/ 25 ft. Waste (Alt. 2)

ok kdkdh ek hhkhhh kb hhhkdhkdkkdkkkhhkhkhkhhhdkdhdk

******************************************************************************

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 12

THICKNESS
POROSITY

FIELD CAPACITY
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 4.63
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.
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12.00  INCHES

0.4710 VOL/VOL

0.3420 VOL/VOL

0.2100 VOL/VOL

0.3107 VoOL/VOL
0.415993937000E~-04 CM/SEC
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TYPE 1 — VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 19
300.00  INCHES

0.1680 VOL/VOL
0.0730 VOL/VOL
0.0150 VOL/VOL
0.0729 VOL/VOL

0.100000005000E~02

THICRNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

toon

TYPE 1 -~ VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 14
36.00 INCHES
0.4790 VOL/VOL
0.3710 VOL/VOL
0.2510 VOL/VOL
. 0.4467 VOL/VOL
0.249999994000E~04

THICKNESS

POROSITY

FIELD CABACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

[

o

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 34
= 0.25 INCHES
0.8500 VOL/VOL

THICKNESS

POROSITY

FIELD CAPACITY

WILTING .POINT

INITIAL 50IL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRAINAGE LENGTH

I

0.0050 VOL/VOL

0.0100 VOL/VOL
33.0000000000

2.00  PERCENT
100.0 FEET

[

TYPE 4 - FLEXIBLE MEMBRANE LINER
: MATERIAL TEXTURE NUMBER 35
THICKNESS = 0.06 INCHES

. P:\solid waste\G08095-Lenoir Co. PTC Ph. 2\documents\G08095-PTC-ph.2.doc  Ich  10/22/09

CM/SEC
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0.0100 VOL/VOL "

CM/SEC
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0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.185998896000E-12 CM/SEC
4.00 HOLES/ACRE
4.00 HOLES/ACRE
3 - GOOD

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

[ ]

LI T

LAYER 6

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERTAT TEXTURE NUMBER 17

0.24  INCHES

0.7500 VOL/VOL

0.7470 VOL/VOL

0.4000 VOL/VOL

0.7470 VOL/VOL
0.300000003000E-08 CM/SEC

[

THICKNESS

POROSITY

FIELD GAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE S5AT. HYD. COND.

LU S

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 23
1B.00  INCHES

0.4610 VOL/VOL

0.3600 VOL/VOL

0.2030 VOL/VOL

0.4610 VOL/VOL
0.9500000032000E~05 CM/SEC

[}

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

I I I

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS5 RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #12 WITH A
POOR STAND OF GRASS, A SURFACE SLOPE OF 2.%
AND A SLOPE LENGTH OF 200. FEET.

91.70

50.0 PERCENT
1.000 ACRES

22.0 INCHES
4.425 INCHES
7.332 INCHES

SCS RUNOFF CURVE NUMBER

FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE

[ B
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2,710 INCHES

0.000 TINCHES
50.157 TINCHES
50.157 INCHES

0.00 INCHES/YEAR

' LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

towion

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
RALEIGH NORTH CAROLINA

STATION LATITUDE 35.87 DEGREES

MAYXIMUM LEAF AREA INDEX = 3.50

START OF GROWING SEASON (JULIAN DATE) = 86

END OF GROWING SEASON (JULIAN DATE) = 310
EVAPORATIVE ZONE DEPTH = 22,0 INCHES
AVERAGE ANNUAL WIND SPEED = 7.70 MPH
AVERAGE 15T QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 7v0.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 78.00 %
AVERAGE ATH QUARTER RELATIVE HUMIDITY = 72.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/ JUL FEB/AUG . MAR/SEP APR/OCT MAY/NOV JUN/DEC
4.11 3.66 3.96 3.39 4.42 5.39
6.20 5.76 5.30 3.06 2.92 3.42

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
41.80 43.60 51.40 61.00 68.40 74.80
78.70 78.10 72.80 61.80 52.50 44.00

NOTE: SOLAR RADIATION DATA WAS SYNTﬁETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA
AND STATION LATITUDE = 35,13 DEGREES
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*******************************************************************************

MONTHLY TOTALS

(IN INCHES) FOR YEAR

1

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECTPITATION 1.65  4.35  3.13  1.63  2.14  B.50
7.20  7.75  2.85 . 3.84  0.72  5.12
RUNOFF 0.024 0.201 0.084 0.000 0.067 0.513
0.658 0.795 0.103 0.277 0.013  0.455
EVAPOTRANSPIRATION 1.387 1.883 2.850 2.554 2.869 5.886
6.419 4.791 2.817 3.420 0.368 0.814
LATERAL DRAINAGE COLLECTED 2.1708 0.4291 1.8354 0.6745 0.2714 0.0180
FROM LAYER 4 0.0748 0.9028 1.2214 1.4691 0.7060 0.3114
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 5 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 7 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)
AVERAGE DAILY HEAD ON 0.002 0.001 0.002 0.001L ©0.000 0.000
TOP OF LAYER 5 0.000 0.001 0.001 0.002 0.001  0.000
STD. DEVIATION OF DAILY 0.002 ©0.000 ©0.002 0.000 0.000 0.000
HEAD ON TOP OF LAYER 5 0.000 ©0.001 0.001 0.001 0.000 0.001
AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 7 0.000 ©0.000 0.000 0.000 0.000 0.000
STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 7 0.000 0.000 0.000 0.000 0.000 0.000

***********************#*******************************************************

*******************************************************************************

ANNUAL TOTALS FOR YEAR

1

P:\solid waste\G0D8095-Lenoir Co. PTC Ph. 2\documents\G08095-PTC-ph.2.doc

lch

10/22/0%

INCHES

CU. FEET

PERCENT

20




PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 4
PERC./LEAKAGE THROUGH LAYER 5
AVG. HEAD ON TOP OF LAYER 5
PERC. /LEAKAGE THROUGH LAYER 7
AVG. HEAD ON TOP OF LAYER 7.
CHANGE IN WATER STORAGE

80IL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

35.679
10,0857
0.000001
0.0009
0.000001
0.0000
~0.004
50.336
50.332
0.000
0.000

0.0000

177724.844

11616.245

129513.109

36611.108

0.004

0.004

~15,620

182719.078

182703.453

0.000

0.000

-0.011

100.00

6.54

72.87

20.60

0.00

-0.01

0.00

0.00

0.00

*******************************************************************************

*******************************************************************************

MONTHLY TOTALS (IN INCHES) FOR YEAR

2

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION 2.83
i 5.47
RUNOFF 0.453
: 0.465
EVAPOTRANSPIRATION 1.105
4.813
TLATERAT, DRAINAGE COLLECTED 2.6468
FROM LAYER 4 : 3.1049
PERCOLATION/LERKAGE THROUGH 0.0000
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0.083 0.220
0.173 0.042

1.698 2.782
3.013 1.054

1.1639 1.1808
0.7303  0.5017

0.0000 0.0000

3.78 9.70
8.97 1.43

0.069 1.463
1.255 0.002

4.163 5,817
3.008 1.489

10.52
1.63

1.315
0.035

4.146
0.982

0.9334 0.8064 2.8500

0.8673 2.286

0.0000 0.000

g 0.4220

0 0.0000
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TAYER 5 0.0000 0.0000 ©0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
TAYER 7 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.003 0.001 0.001 0.001 0.001 0.003
TOP OF ILAYER 5 . 0.003 0.001 0.001 0.001 0.003 0.000
STD, DEVIATION OF DAILY 0.002 0.001 0.001 0.000 0.001 0.003
HEAD ON TOP OF LAYER 5 0.003 0.000 0.000 0.002 0.002 0.000
AVERAGE DAILY HEAD ON 0.0060 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 7 0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 7 0.000 0.000 0.000 0.000 0.000 0.000

***********************************************************f*******************

*******************************************************************************

ANNUAT TOTALS FOR YEAR 2

INCHES CU. FEET PERCENT
PRECIPITATION ”';;T;;' 199577.391 100.00
RUNOFF 5.585 20273.453 10.16
EVRPOTRANSPI?ATION i 34.080 123709.836 ~ 61.99
DRAINAGE COLLECTED FROM LAYER 4 17.4943 63504.287 31.82
PERC. /LEAKAGE THROUGH LAYER 3 0.000001 0.004 0.00
AVG. HEAD ON TOP OF LAYER 5 0.0016
PERC. /LEAKAGE THROUGH LAYER 7 ' 0.000001 0.004 0.00
AVG. HEAD ON TOP OF LAYER 7 0.0000
CHANGE IN WATER STORAGE -2.178 -7910.147 -3.96
SOIL WATER AT START OF YEAR 50.332 182703.453
SOIL WATER AT END OF YEAR 48.152 174793.312
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
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SWOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

0.000

0.0000

0.000

-0.048

0.00

0.00

*******************************************************************************

e e e e A e ok o e ok e e ok ok o ok ek ok ke ok ok ke ke ke ke ok

MONTHLY TOTALS (IN INCHES) FOR YEAR

3

***************************************************

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION 9.81 3.17 6.82 1.16 2.13 5.54
10.76 21.29 8.25 4.81 2.02° 2.18
RUNOFF 1.288 0.174 0.652 0.035 0.034 0.753
1.513 4.949 2.057 0.406 0.108 0.170
EVAPOTRANSPIRATION 1.711 2.118 2.858 2.487 2.207 2.544
7.181 5.396 2.334 3.056 1.453 0.842
LATERAL DRAINAGE COLLECTED 0.9719 6.1603 2.0721 1.3133 0.5571 0.1675
FROM LAYER 4 0.9356 6.1825 8.9298 1.1085 1.1543 1.2025
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 5 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 7 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)
AVERAGE DAILY HEAD ON 0.001 0.007 0.002 0.001 0.001 6.000
TOP OF LAYER 5 0.001 0.007 0.010 0.001 0.001 0.001
STD. DEVIATION OF DAILY 0.001 0.004 0.002 0.001 0.000 0.000
HEAD ON TOP OF LAYER 5 0.002 0.007 0.007 0.000 0.001 0.001
AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 7 0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON. TOP OF LAYER 7 0.000 0.000 0.000 0.000 0.000 0.000

deddkkok ke dokkodkedkk gk ok ok kokkkkkk ko k
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***************************************************************+************+**

ANNUAL TOTALS FOR YEAR 3

INCHES CU. FEET PERCENT

PRECIPITATION ' g 282958.469 100.00
RUNOFF ' 12.140 44067.172 15.57
EVAPOTRANSPIRATION 34.697 125948.898 44.51
DRAINAGE COLLECTED FROM IAYER 4 30.7564 111645.594 39.46
PERC./LEARKAGE THROUGH LAYER 5 0.000001 0.005 0.00
AVG. HEAD ON TOP.OF LAYER 5 0.0028

PERC. /LEAKAGE THROUGH LAYER 7 0.000001 0.005 0.00
AVG. HEAD ON TOP OF LAYER 7 0.0000

CHANGE IN WATER STORAGE 0.357 1296.804 0.46
SOIL WATER AT START OF YEAR 48.152 174793.312

SOIL WATER AT END OF YEAR 48.510 176090.108

SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER Ai END OF YEAR 0.000 0.000 ‘ 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 -0.019 0.00

*******************************************************************************

™

***************************************++*+************************************

MONTHLY TOTALS (IN INCHES) FOR YEAR 4

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION 2.84  3.35  4.50  2.16  4.28 4.38
7.06  4.14  6.25 1.06  4.01  3.99
RUNOFF 0.047 0.242 0.245 0.033 0.012 0.310

0.662  0.051 1.037 0.000 0.275 0.417
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EVAPOTRANSPIRATION 1.623

4,713

TATERAL DRAINAGE COLLECTED 0.815%
FROM LAYER 4 0.0223
PERCOLATION/LEAKAGE THROUGH 0.0000
LAYER 5 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000
LAYER 7 0.0000

2.011 2.827
3.932 2.667

1.2525 1.3016
0.2065 0.6208

0.0000 0.0000
0.0000 0.0000

0.0000 0.0000
0.0000 0.0000

3.738 4.578
2.412 1.298

06137 0.279
1.4680 0.366

0.0000 0.000
0.0000 0.000

0.0000 0.000
0.0000 0.000

4,055
0.985

3 0.0220
7 0.6123

0 0.0000
0 0.0000

0 0.0000
0 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.001
TOP OF LAYER 5 0.000
STD. DEVIATION OF DAILY 0.000
EEAD ON TOP OF LAYER 5 0.000

" AVERAGE DAILY HEAD ON 0.000
TOP OF LAYER 7 0.000
STD. DEVIATION OF DAILY 0.000
HEAD ON TOP OF LAYER 7 0.000

0.002 0.001
0.000 0.001

0.001 0.001
0.000 0.002

0.000 0.000
0.000 0.000

0.000 0.000
0.000 0.000

0.001 0.000
0.002 0.000

0.000 0.000
0.001 0.000

0.000 0.000
0.000 0.000

0.000 0.000
0.000 0.000

0.000
0.001

0.000
0.001

0.000
0.000

0.000
0.000

+******************************************************************************

******+*********************************************

ANNUAL TOTALS

FOR YEAR 4

e e e e e e e e e e e ok o e e ok oke ol ok e ok K e ke e ok

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRATNAGE COLLECTED FROM LAYER 4
PERC./LEAKAGE THROUGH LAYER 5
AVG. HEAD ON TOP OF LAYER 3
PERC. /LEAKAGE THROUGH LAYER 7
AVG. HEAD ON TOP OF LAYER 7

CHANGE IN WATER STORAGE

~ Pi\solid waste\GOB095-Lenoir Co. PTC Ph, 2\documents\GO8095-PTC-ph.2.doc  lch  10/22/08

INCHES

34.849

7.6816

0.000001

0.0007

0.000001

0.0000

2.149

CU. FEET PERCENT
174675.578 100.00
12092.490 6.92
126864.788 72.63
27884.285 15.886
0.003 0.00
0.003 0.00
7798.133 4.46

95




SOIL, WATER AT START OF YEAR 48.510 176090.109

SOIL WATER AT END OF YEAR 50.658 183889250

SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0096 34.880 0.02

****%**************************************************************************

******************************%************************************************

MONTHLY TOTALS (IN INCHES) FOR YEAR 5

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION 1.63 1.80 3.90 6.60 3.00 10.89
1.82 5.68 3.68 2.40 4.865 2.89
RUNOFF s ] 0.000 0.000 0.278 0.476 0.032 1.573
0.034 0.388 0.452 0.079 0.357 0.328
EVAPOTRANSPIRATION 1.418 1.708 2.834 4.082 4.188 6.328
2.724 2.275 2.717 2.7172 1.608 1.328
LATERAL DRAINAGE COLLECTED 2.5870 0.4808 0.2447 0.7331 1.4471 0.4435
FROM LAYER 4 2.1321 0.4903 0.5118 1.0259 0.4852 1.1496
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
TAYER 5 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 ©0.0000 0.0000 0.0000 0.0000
LAYER 7 0.0000 0.0000 ©0.0000 ©0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.003 0.001 06.000 0.001 0.002 0.001
TOP OF LAYER 5 0.002 0.001 0.001 0.001 0.001 0.001
STD. DEVIATION OF DAILY 0.002 0.000 0.000 0.001 0.001 0.000
HEAD ON TOP OF LAYER 5 0.002 0.000 0.001 0.000 0.000 0.000

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
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TOP OF LAYER 7 0.000 0.000 0.000 0.000 0.000 0.000

STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 7 0.000 0.000 0.000 0.000 0.000 0.000

*******************************************************************************

*******************************************************************************

ANNUAL TOTALS FOR YEAR 5

INCHES CU. FEET PERCENT

PRECIPITATION ——Z;T;;~ 177652.187 100.00
RUNOFF 3.998 14514.175 8.17
EVAPOTRANSPIRATION 33.984 123388.742 69.46
DRAINAGE COLLECTED FROM LAYER 4 12.1308 44035.288 24.78
PERC./LEAKAGE THROUGH IAYER 35 0.000001 0.004 0.00
AVG. HEAD ON TOP OF LAYER 3 0.0011

PERC./LEAKAGE THROUGH LAYER 7 0.000001 0.004 0.00
. AVG. HEAD ON.TOP OF LAYER 7 0.0000

CHANGE IN WATER STORAGE -1.183 ) -4296.016 -2.42
SOIL WATER AT START OF YEAR 50.658 183889.250

S0IL WATER AT END OF YEAR . 48.475 179583.234

SNOW WA&ER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YERR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 ~-0.016 0.00

*******************************************************************************

*******************************************************************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5

JAN/JUL TFEB/AUG MAR/SEP APR/OCT NMAY/NOV JUN/DEC
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PRECIPITATION

5TD. DEVIATIONS

et

EVAPOTRANSPIRATION

TOTALS

$TD. DEVIATIONS

3.78

o

.363
.666

(=}

.550
,538

(=R«

0.236
1.726

0.142
1.271

0.096
2.075

1.885
3.781

0.185
1.188

LATERAL DRAINAGE COLLECTED FROM LAYER 4

TOTALS

STD. DEVIATIONS

PERCOLATION/LEAkAGE THROUGH LAYER

1.8585
1.2539

0.8550
1.3422

TOTALS

STD. DEVIATIONS

PERCOLATION/LEAKAGE THROUGH LAYER

0.0000
0.0000

0.06000
0.0000

1.8873
1.7025

2.4129
2.5181

5

0.0000
0.0000

0.0000
0.0000

7

TOTALS

5TD. DEVIATIONS

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.298
0.738

0.210
0.837

2.870
2.318

0.069
0.728

1.326%
2.4371

0.7084
3.6402

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

3.07 4.25
4.22 2,57
2.21 3.17
3.01 1.68
0.123 0.321
0.403 0.151
0.19%9 0.638
0.502 0.15%
3.407 3.934
2.934 1.245
0.821 1.427
0.373 0.503
0.8536 0.6723
1.1878 0.9888
0.2836 0.4865
0.2705 0.7788
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000

0.893
0.281

0.535
0.176

Rl
Qo

1.404
0.181

0.7004
0.7385

1.2140
0.4132

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

DAILY AVERAGE HEAD ON TOP OF LAYER 5

AVERAGES

0.0020
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0.0009 0.0007

0.0008
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0.0013 0.0018
5TD. DEVIATIONS 0.0008 0.,0028
0.0014 D.0027

DAILY AVERAGE HEAD ON TOP OF LAYER 7

AVERAGES 0.0000 0.0000
0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000
: 0.0000 0.0000

0.0027 0.0013 0.0011
0.0008 0.0003 0.0005
0.0040 0.0003 0.0008
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000

0.0008

0.0013
0.0004

0.0000
0.0000

0.06000
0.0000

*******************************************************************************

*******************************************************************************

AVERAGE ANNUAL TOTALS & (5STD. DEVIATIONS) FOR YEARS 1 THROUGH 5
INCHES CU. FEET PERCENT
PRECIPITATION 55.79 { 12.690) 202517.7 100.00
RUNOFF 5.651 { 3.7492) 20512.71 10.129
EVAPOTRANSPIRATION 34.680 { 0.6893) 125887.07 62.161
LATERAL DRAINAGE COLLECTED 15.62978 ( 9.189839) 56736.113  28.01539
FROM LAYER 4
PERCOLATION/LEAKAGE THROUGH '0.00000 ( 0.00000) 0.004 0.00000
LAYER 5
AVERAGE HEAD ON TOP 0.001 ¢ 0.001)
OF LAYER 5
PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.004 0.00000
IAYER 7 )
AVERAGE HEAD ON TOP 0.000 { 0.000)
OF LAYER 7
-0.172 ( 1.6388) -625.17 ~0.303

CHANGE IN WATER STORAGE

*******************************************************************************
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*+**+*******+**+*******+*++***************************************************

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5
{INCHES) {CU. ¥T.)

: PRECIPITATION 6.77 24575,100
RUNOFF 2.586 9387.6406
DRAINAGE COLLECTED FROM LAYER 4 0.71604 2599,20996
PERCOLATION/LEAKAGE THROUGH LAYER 0.000000 0.00004
AVERAGE HEAD ON TOP OF LAYER 5 0.024
MAXTMUM HEAD ON TOP OF LAYER 5 0.479
PERCOLATION/LEAKAGE THROUGH LAYER 0.000000 0.00004
AVERAGE HEAD ON TOP OF LAYER 7 0.000
SNOW WATER 1.863 5916.4204
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2703
‘MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1232

#%+ MAXTMUM HEADS ARE COMPUTED USING THE MOUND EQUATION. ***

******************************************************************************
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**********+**************************************

****ﬁ************************

FINAL WATER STORAGE AT END OF YEAR 5
LAYER {INCHES) (VoL/VoL)
—_;—~ 3.8049 0.3171

2 22.8243 0.0761

3 14.1864 0.3941

4 0.0025 0.0100

5 0.0000 O.bODO

[ 0.1783 0.7470

7 8.2980 0.4610
SNOW WATER 0.000

******************************************************************************

******************************************************************************
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INSERT FINAL HELP MODEL
ALTERNATE LINER SYSTEM (Alt. 2)
PHASE 2 CLOSED
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******************************************************************************
******************************************************************************
* ok

*k

ek * de
ok HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ok
LA HELP MODEL VERSION 3.04 (13 MARCH 1985) ok
ok DEVELOPED BY ENVIRONMENTAL LABORATORY &k
*k USAE WATERWAYS EXPERIMENT STATION wx
doe FOR USEPA RIBK REDUCTION ENGINEERING LABORATORY i
ok ok
*ok ek

******+**********@************************************************************
******************************************************************************

PRECIPITATION DATA FILE: C: \HELP3\LENOIR.D4
TEMPERATURE DATA FILE: C:\HELP3\Lenoir.D7
SOLAR RADIATION DATA FILE: C:\HELP3\Lenoir.D13
EVAPOTRANSPIRATION DATA: C:\HELP3\Lenoir.Dl1l
SOIL AND DESIGN DATA FILE: C: \HELP3\LENOIRCA.D10
OUTPUT DATA FILE: C:\HELP3\LenoixCA.OUT
Time: 13:56 Date:  10/10/2009

******************************************************************************

Title: Lenoir County Phase 2 Closed (Alt. 2)

**************************************************************************w***

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 12
THICKNESS = 24.00  INCHES
POROSITY = 0.4710 VvOL/VOL
FIELD CAPACITY 0.3420 VOL/VOL
WILTING POINT 0.2100 VOL/VOL
INTITIAL SOIL WATER CONTENT = 0.3496 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.419999997000E~04 CM/SEC
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 4.63
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

it

i

it
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TYPE 2 -~ LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20
0.20  INCHES
0.B500 VOL/VOL
0.0100 VOL/VOL
0.0050 VOL/VOL
0.0278 VOL/VOL
10.0000000000 CM/SEC
5,00  PERCENT
300.0 FEET

I

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRAINAGE LENGTH

[ O T O

TYPE 4 — FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35
0.04 = INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.195899936000E-12 CM/SEC
4.00 HOLES/ACRE
4.00 HOLES/ACRE
3 - GOOD

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

[ O

[Nt

TYPE 3 ~ BARRIER S0IL LINER
MATERIAL TEXTURE NUMBER 23
18.00  INCHES
0.4610 VOL/VOL
0.3600 VOL/VOL
0.2030 VOL/VOL
0.4610 VOL/VOL
0.900000032000E~05 CM/SEC

THICKNESS
POROSITY
FIELD CAPACITY
. WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

| T I I
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TYPE 1 - VERTICAL PERCOLATION LAYER
- MATERIAL TEXTURE NUMBER 12

THICKNESS = 12.00  INCHES
_POROSITY 0.4710 VOL/VOL

FIELD CAPACITY 0.3420 VOL/VOL
WILTING POINT 0.2100 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3420 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.419959997000E-04 CM/SEC

[ I I I

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
360.00  INCHES
0.1680 VOL/VOL
0.0730 VOL/VOL
0.0180 VOL/VOL
0.0730 VOL/VOL
0.100000005000E~02 CM/SEC

1

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

U

]

TYPE 1 - VERTICAL PERCOLATION LAYER
- MATERIAL TEXTURE NUMBER 14

THICKNESS = 36.00  INCHES
POROSITY 0.4790 VOL/VOL

FIELD CAPACITY 0.3710 VOL/VOL
WILTING POINT 0.2510 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3710 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.249959994000E-04 CM/SEC

[

it

TYPE 2 - LATERAL DRAINAGE LAYER
MATERTAIL TEXTURE NUMBER 34

0.25  INCHES

0.8500 VOL/VOL

0.0100 VOL/VOL

0.0050 VOL/VOL

0.0100 VOL/VOL
33.0000000000 CM/SEC

2.00  PERCENT
100.0 FEET

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INTTIAL S50IL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRAINAGE LENGTH

[N A

[}

[
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TYPE 4 ~ FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

0.06  INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 vOL/VOL

0.199555996000E~12 CM/SEC
4,00  HOLES/ACRE
4,00 HOLES/ACRE

3 - GOOD

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FMI, PLACEMENT QUALITY

[ I T

TYPE 1 ~ VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 17

0.24  INCHES

0.7500 VOL/VOL

0.7470 VOL/VOL

0.4000 VOL/VOL

0.7470 VOL/VOL
0.300000003000E-08 CM/SEC

THICKNESS

POROSITY

FIELD CRPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

ot

wnn

LAYER 11

TYPE 3 ~ BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 23

18.00  INCHES

0.4610 VOL/VOL

0.3600 VOL/VOL

0.2030 VOL/VOL

0.4610 VOL/VOL
0.500000032000E-05 CM/SEC

THICKNESS

POROSITY .

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

wowou

wown

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

" NOTE: SC8 RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
sO0IL DATA BASE USING SOIL TEXTURE #12 WITH A
POOR STAND OF GRASS, A SURFACE SLOPE OF 2.%

P:\solid waste\G08095-Lenoir Co. PTC Ph. 2\documents\G08095-PTC-ph.2.doc  Ich  10/22/09

106




AND A SLOPE LENGTH OF 200. FEET

8CS RUNOFF CURVE NUMBER = 81.70

FRACTION OF AREA ALLOWING RUNOFF = 100.0

AREA PROJECTED ON HORIZONTAL PLANE = 1.000
EVAPORATIVE ZONE DEPTH = 22.0

INTTIAL WATER IN EVAPORATIVE ZONE = 7.627
UPPER LIMIT OF EVAPORATIVE STORAGE = 10.362
LOWER LIMIT OF EVAPORATIVE STORAGE = 4.620
INITIAL SNOW WATER = 0.000
TNITIAL WATER IN LAYER MATERIALS = 68.815
TOTAL INITIAL WATER = 68.915
POTAL SUBSURFACE INFLOW = 0.00

EVAPOTRANSPIRATION AND WEATHER

DATA

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
RALEIGH NORTH CAROLINA

STATION LATITUDE

MAXIMUM LEAF AREA INDEX

START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH

AVERAGE ANNUAL WIND SPEED

AVERAGE 1ST QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH OQUARTER RELATIVE HUMIDITY

3

no

2

ki
1
7

mnunna

5.87 DEGREES
3.50

86
310 .
2.0 INCHES
7.70 MPH

66.00 %

0.00 %
8.00 %
2.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING

COEFFICIENTS FOR RATL.EIGH

NORTH CAROLINA

NORMAL MEAN MONTHLY PRECIPITATION {INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT
4.11 3.66 3.96 3.39
6.20 5.76 5.30 3.06

MAY/NOV JUN/DEC
4.42 5.39
2.92 3.42

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING

COEFFICIENTS FOR RALEIGH

NORTH CAROLINA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT
41.80 43.60 51.40 61.00
78.70 78.10 72.80 61.80
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.- NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA
AND STATION LATITUDE = 35.13 DEGREES

*-k*-k****1\-***********-k-k*********************************************************

MONTHLY TOTALS (IN INCHES) FOR YEAR 1

JAN/JUL FEB/AUG MAR/SEP APR/QCT MAY/NOV JUN/DEC

PRECIPITATION 1.69 4.39 3.13 1.63 2.14 8.50
7.20 7.75 2.85 3.84 0.72 5.12
RUNOFF 0.060 0.502 0.225 0.000 0.131 0.987
1.301 1.626 0.224 0.640 0.026 0.968
EVAPOTRANSPIRATION 1.458 1.931 2.997 2.705 3.665 5.741
6.251 4.148 2.746 3.423 1.451 0.922
LATERAL DRAINAGE COLLECTED 0.3419 0.5529 1.4962 0.0051 0.0012 0.0015
FROM LAYER 2 0.0030 0.0033 0.3970 1.2745 0.0000 0.7550
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 4 0.0000 0.0000 0.0000 0,0000 0.0000 0.0000
LATERAL DRAINAGE COLLECTED 0.0000 ©0.0000 0.0000 0.0000 0.0000 0.0000
FROM LAYER 8 . 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.00060 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 9 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 11 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.001 0.002 0.005 0.000 0.000 0.000

TOP OF LAYER 3 0.000 0.000 0.001 0.004 0.000 0.003
STD.' DEVIATION OF DATLY 0.001 0.006 0.006 0.000 0.000 0.000
HEAD ON TOP OF LAYER 3 0.000 0.000 0.002 0.007 0.000 0.005
AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
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0.000  0.000
0.000  0.000
0.000  0.000
0.000  0.000
0.000  0.000
0.000  0.000
0.000  0.000

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

************************

TOP OF LAYER 9 0.000
STD. DEVIATION OF DAILY 0.000
HEAD ON TOP OF LAYER 9 0.000
AVERAGE DAILY HEAD ON 0.000
TOP OF LAYER 11 0.000
STD. DEVIATION OF DAILY 0.000
HEAD ON TOP OF LAYER 1l 0.000

**+******************************%**********

ANNUAL TOTALS FOR YEAR 1

0.000

0.000
0.000

0.000
0.000

0.000
0.000

********************%***********************k**********

S o s e e e o e o e sk e ok e ok e oo ok e e ok ok ok o e e ok ok ok ke ok e ke ok

*************************

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 2
PERC./LEAKAGE THROUGH LAYER 4
AVEG. HEAD ON TOP' OF LAYER 3
DRAINAGE COLLECTED FROM LAYER B
PERC./LEAKAGE THROUGH LAYER 9
AVG. HEAD ON TOP OF LAYER &
PERC. /LEAKAGE THROUGH LAYER 11
AVG. HEAD ON TOP OF LAYER 11
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR

SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR

SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BATANCE
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INCHES

37.438

4.8315

0.000086

0.0014

0.0001

0.000000

0.0000

0.000000

0.0000

0.000

69.084

69.084

0.000

0.000

0.0000

CU. FEET PERCENT
177724.844 100.00
24286.932 13.67
135898.812 76.47
17538.311 9.87
0.311 0.00
0.310 0.00
0.000 0.00
0.000 0.00
0.388 0.00
250810.750
250811.141
0.000 0.00
0.000 0.00
0.080 0.00

******************************************************
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****-k*-k*-k*-k**********-k****'k-i—******1\-***********-k********************************

MONTHLY TOTALS (IN INCHES) FOR YEAR 2

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION 2.83 2.30 5.14 3.58 .70 10.52
5.47 1.76 1.45 8.97 1.43 1.63
RUNOFF 0.983 0.210 0.510 0.160 3.007 2.662
0.910 0.346 0.083 2.480 0.007 0.082
EVAPOTRANSPIRATION 1.160 1.738 2.824 4.198 5.871 5.111
5.915 3.135 1.062 3.076 1.435 0.941
LATERAL DRAINAGE COLLECTED 1.2869 0.1341 1.1743 0.4855 1.4163 0.7637
FROM LAYER 2 0.5028 0.0000 0.0001 0.8757 0.3173 0.5609
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 4 0.0000 ©0.0000 0.0000 0.0000 0.0000 0.0000
LATERATL DRAINAGE COLLECTED 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
FROM LAYER 8 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
IAYER S 0.0000 ©0.0000 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 ©0.0000 0.0000. 0.0000 0.0000 0.0000
IAYER 11 0.0000 0.0000 ©0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.004 0.001 0.004 0.002 0.005 0.003
TOP OF LAYER 3 0.002 0.000 0.000 0.003 0.001 0.002
STD. DEVIATION OF DAILY 0.005 0.001 0.003 0.002 0.008 0.005
HEAD ON TOP OF LAYER 3 0.003 0.000 0.000 0.005 0.002 0.002
AVERAGE DAiLY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 9 0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 8 0.000 0.000 0.000 0.000 0.000 0.000
AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 11 0.000 0.000 0.000 0.000 0.000 0.000
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STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 1l 0.000 0.000 0.000 0.000 0.000 0.000

*******************************************************************************

*****************************************************+*********+***************

ANNUAL TOTALS FOR YEAR 2

INCHES CU. FEET PERCENT
PRECIPITATION ”'g;j;;‘ 198577.391 100.00
RUNOFF 11.452 41571.547 20.83
EVAPOTRANSPIRATION ) 36.468 132375.062 66.33
DRAINAGE COLLECTED FROM LAYER 2 7.5178 27289.728 13.67
PERC. /LEAKAGE THROUGH LAYER 4 0.000135 0.492 0.00
AVG. HEAD ON TOP OF LAYER 3 0.0022
DRAINAGE COLLECTED FROM LAYER 8 0.0001 0.481 0.00
PERC./LEAKAGE THROUGH LAYER ] 0.000000 0.000 0.00
AVG. HEAD ON TOP OF LAYER 9 0.0000
PERC./LEAKAGE THROUGH LAYER 11 0.000000 0.000 0.00
AVG. HEAD ON TOP OF LAYER 11 0.0000
CHANGE IN WATER STORAGE ~0.458 ~-1663.385 -0.83
SOIL WATER AT START OF YEAR 69.094 250811.141
SOTL WATER AT END OF YEAR 68.636 249147.750
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 ~0.026 0.00

*******************************************************************************

******************************************************&************************
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MONTHLY TOTALS (IN INCHES) FOR YERR 3

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION g.81  3.17 6.82  1.16  2.13  5.54
10.76  21.29 8.25  4.81  2.02  2.19
RUNOFF 2.912 0.402 1.425 0,075 0.064  1.499
2.958 10.325 4.343 0.881 0.264 0.378
EVAPOTRANSPIRATION 1.680 2.085 2.834 2.847 3.187  2.553
7.036 5.366 2.285 3.037 1.416  0.922
LATERAL DRAINAGE COLLECTED 3.6591 2.2787 1.5415 0.4575 0.0132 0.0003
FROM LAYER 2 0.0010 3.9575 2.8780 0.2120 1.3189 0.8198
PERCOLATION/LEAKAGE THROUGH 0.0001 0.0000 0.0000 0.0060 0.0000 0.00600
LAYER 4 0.0000 0.0001 0.0000 0.0000 0.0000 0.0000
LATERAL DRAINAGE COLLECTED 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000
FROM LAYER 8 0.0000 0.0001 0.0000 ©.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER O 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 6.0000
LAYER 11 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAB 6N ' 0.013 0.008 0.005 0.002 0.000 0.000

TOP OF LAYER 3 0.000 0.014 0.010 0.001 0.005 0.003
S§TD. DEVIATION OF DAILY 0.016 0.008 0.007 0.002 0.000 0.000
HEAD ON TOP OF LAYER 3 0.000 0.013 0.017 0.001 0.002 0.003
AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 9 0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATION OF DATLY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 9 0.000 0.000 0.000 0.000 0.000 0.000
AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 11 0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 11 0.000 0.000 0.000 0.000 0.000 0.000

**************-k*********'k-k-)e*************~k**************************************
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*************************+****************************************&************

ANNUAL TOTALS FOR YEAR 3

INCHES CU. FEET PERCENT
PRECIPITATION —”;;T;;" 282958.469 100.00
RUNOFF 25.525 82657.108 ©32.75
EVAPOTRANSPIRATION 35.251 127962.703 45.22
DRAINAGE COLLECTED FROM LAYER 2 17.1384 62212.418 21.89
PERC./LEAKAGE THROUGH LAYER 4 ' 0.000284 1.031 D.OO‘
AVG. HEAD ON TOP OF LAYER 3 0.0050
DRATNAGE COLLECTED FROM LAYER 8 0.0003 1.031 0.00
PERC./LEAKAGE THROUGH LAYER 8 0.000000 0.001 0.00
AVG. HEAD ON TOP OF LAYER 2 .D.OOOO
PERC./LEAKAGE THROUGH LAYER 11 0.000000 0.001 0.00
AVG. HEAD ON TOP OF LAYER 11 0.0000
CHANGE IN WATER STORAGE 0.035 125.235 0.04
SO0TL WATER AT START OF YEAR 68.636 249147.750
S0IL WATER AT END OF YEAR 68.670 249272.984
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEARR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 -0.034 0.00

*++****************************************************************************

*******************************************************************************

MONTHLY TOTALS (IN INCHES) FOR YEAR 4

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION 2.%4 3.35 4.50 2.16 4.28 4.38
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7.06 4.14 6.25 1.06 4.01 3.88

- RUNOFF 0.127 0.556 0.538 0.074 0.024 0.615
1.279 0.088 2.153 0.000 0.548 0.940

EVAPOTRANSPIRATION 1.608 1.995 2.913 3.690 5.578 3,788
4.638 3.632 2.566 3.418 1.316 0.806

LATERAL DRAINAGE COLLECTED 0.67986 1.4127 0.6597 0.0042 0.0140 0.0020
FROM LAYER 2 0.0005 0.0004 0.2960 0.0850 0.0004 1.6669
PERCOLATION/LEAKAGE THROUGH 0.0000 ©0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LATERAT, DRATINAGE COLLECTED 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
FROM LAYER 8 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER B 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEARKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

IAYER 11 0.0000 0.0000 ©0.,0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS {INCHES)

AVERAGE DAILY HEAD ON 0.002 0.005 0.002 0.000 0.000 0.000
TOP OF LAYER 3 0.000 0.000 0.001 0.000 0.000 0.006
STD. DEVIATION OF DAILY 0.003 0.005 0.002 0.000 0.000 0.000
HEAD ON TOP OF LAYER 3 0.000 0.000 0.002 0.001 0.000 0.011
AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 G.000 0.000
TOP OF LAYER 9 0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 9 0.000 -0.000 0.000 0.000 0.000 0.000
AVERAGE DATLY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 11 0.000 0.000 0.000 0.000 0.000 0.000
5TD., DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 11 0.000 0.000 0.000 0.000 0.000 0.000

*******************************************************************************

*******************************************************************************

ANNUAL TOTALS FOR YEAR 4

INCHES CU. FEET PERCENT
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PRECIPITATION
RUNOEF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 2

PERC./LEAKAGE THROUGH LAYER 4

avVe. HEAD ON TOP OF LAYER 3

DRAINAGE COLLECTED FROM LAYER

PERC./LEAKAGE THROUGH LAYER 8

AVG. HEAD ON TOP OF LAYER 9

PERC./LEAKAGE THROUGH LAYER 11

AVG. HEAD ON TOP OF IAYER 11

CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR

SOIL WATER AT END OF YEARR

SNOW WATER AT START OF YEAR

SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

*******************************************************************************

**************************

*****************************************************

8

48.12

6.955

35.947

4.8214

0.000086

0.0014

0.0001

0.000000

0.0000

0.000000

0.0000

0.387

68.670

65.057

0.000

0.000

0.0086

174675.578

25245.174

130489.352

17501.805

0.311

0.310

0.000

0.000

1404.121

249272.984

250677.094

0.000

0.000

34,822

MONTHLY TOTALS (IN INCHES) FOR YEAR

5

100.00

14.45

74.70

0.00

0.00

0.00

0.00

0.02

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION
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1.63
1.82

0.000
0.068

1.256
3.738

0.003
0.755

1.617
2.148

0.575
0.984

2.787
2.460

1.080
0.180

3.870
3.111

3.00
4.65

0.079
0.754

5.248
1.636

10.88
2.88

3.038
0.730

6.035
1.290

115




LATERAL DRAINAGE COLLECTED 0.3165 0.2683
FROM LAYER 2 0.2865 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000
LAYER 4 0.0000 0.0000
IATERAL DRAINAGE COLLECTED - 0.0000 0.0000
FROM LAYER 8 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000
LAYER 5 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000
LAYER 11 0.0000 0.0000

0.2563
0.3256

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

1.5714 0.431
0.2489 0.483

0.0000 0.000
0.0000 0.000

0.0000 0.000
0.0000 0.000

0.0000 0.000
0.0000 0.000

0.0000 0.000
0.0000 0.000

8 0.0693
5 0.5591

0 0.0000
0 0.0000

0 0.0000
0 0.0000

0 0.0000
0 0.0000

0 0.0000
¢ 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)
AVERAGE DAILY HEAD ON 0.001 0.001 0.001 0.006 0.001 0.000
TOP OF LAYER 3 0.001 0.000 0.001 0.001 0.002 0.002
STD. DEVIATION OF DAILY 0.001 0.001 0.001 0.005 0.002 0.001
HEAD ON TOP OF LAYER 3 0.002 0.000 0.001 0.001 0.002 0.001
AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 8 0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATION OF DATLY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 9 0.000 0.000 0.000 0.000 0.000 0.000
AVERAGE DAILY HEAD ON 0.000 0.000 0.000 6.000 0.000 0.000
TOP OF LAYER 11 0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 11 0.000 0.000 0.000 0.000 0.000 0.000

*******************************************************************************

*******************************************************************************

ANNUAL TOTALS FOR YEAR

5

INCHES
PRECIPITATION “—;;T;Z_
" RUNOFF B.246
EVAPOTRANSPIRATION 35.288
DRAINAGE COLLECTED FROM LAYER 2 4.8188
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177652.187 100.00

258932.645 16.85

128131.203 72.12

17452.143 9.85
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PERC./LEAKAGE THROUGH LAYER 4

AVG. HEAD ON TOP OF LAYER 3

DRAINAGE COLLECTED FROM LAYER

PERC./LEAKAGE THROUGH LAYER 9

AVG. EEAD ON TOP OF LAYER 3

PERC./LEAKAGE THROUGH LAYER 1l

AVG. HEAD ON TOP OF LAYER 11

CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR

SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR

SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

*******************************************

**************&****************************************************************

0.0000%92

0.0014

0.0001

0.000000

0.0000

0.000000

0.0000

0.577

69.057

69.634

0.000

0.000

0.0000

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS

0.

2095.

250677.

2527172,

o.

0.

-0.

333

.333

.000

.000

880

094

884

000

000

020

1 THROUGH

0.00

0.00

0.00

0.00

e e e s ok e ok e ode ok e e ok ok ok ke ok ko ok ke ok ek ke ok e ok ke ke ke e ke

PRECIPITATION

STD. DEVIATIONS
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1.238
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0.334
2.630

0.227
4.340

0.655
1.557

0.453
1.760

6.278
0.836

0.452
0.984

4.25

0.661
0.320

1.312
0.327

1.760
0.622

1.052
0.379
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EVAPOTRANSPIRATION

TOTALS 1.432 1.874 2.871 3.482 4.710 4.645
5.515 3.686 2.224 3.213 1.451 0.876
STD. DEVIATIONS 0.223 0.193 0.084 0.671 1.205 1.454
1.317 1.154 0.671 0.181 0.116 0.183
IATERAL DRAINAGE COLLECTED FROM LAYER 2
TOTALS 1.2568 0.9285 1.0256 0.5048 0.3753 0.1674
0.1588 0.7822 0.7793 0.5394 0.4242 0.8723
STD. DEVIATIONS 1.3588 0.9034 0.5558 0.6404 0.6100 0.3347
0.2286 1.7684 1.1829 0.5126 0.5424 0.4581
PERCOLATION/LEAKAGE THROUGH IAYER 4
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
TLATERAL DRAINAGE COLLECTED FROM LAYER 8
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000.  0.0000 0.0000 0.0000 0.0000 0.0000
STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH LAYER ©
TOTALS 0.0000 0.6000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
5TD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH LAYER 11
TOTALS 0.0000 0.0000 0.0000 - 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)
DATLY AVERAGE HEAD ON TOP OF LAYER 3
AVERAGES 0.0043 0.0035 0.0035 0.0018 0.0013 0.00086
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0.0005 0.0027 0.0028 0.0018 0.0015 0.0030

STD. DEVIATIONS 0.0048 0.0034 0.0018 0.0023 0.0021 0.0012
0.0008 0.0061 0.0042 0.0018 0.001¢9 0.0016

DATLY AVERAGE HEAD ON TOP OF LAYER 9

AVERAGES 0.0000 0.0000 0.0000 0.000C0 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000  0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

DATLY AVERAGE HEAD ON TOP OF LAYER 11

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

*******************************************%***********************************

.*******************************************************************************

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARRS 1 THROUGH 5

INCHES CU. FEET PERCENT
PRECIPITATION 55.78 { 12.69%0) 202517.7 1060.00
RUNOFF 11.774 { 7.8171) 42738.68 21.104
EVAPOTRANSPIRATION 36.081 ( 0.9097) 130972.22 64,672
LATERAL DRAINAGE COLLECTED 7.82559 ( 5.33511) 28406.881 14.02686
FROM LAYER 2
PERCOLATION/LEARKAGE THROUGH 0.00014 { 0.00009) 0.4%96 0.00024
LAYER 4
AVERAGE HEAD ON TOP 0.002 ( 0.002)
OF LAYER 3
LATERAL DRAINAGE COLLECTED 0.00014 ( 0.00009) 0.485 0.00024
FROM LAYER 8
PERCOLATION/LEAKAGE THROUGH 0.00000 { 0.00000) 0.000 0.00000
LAYER 9
AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER 9
PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 11
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AVERAGE HEAD ON TOP 0.000 { 0.000}
OF LAYER 11

CHANGE IN WATER STORAGE 0.108 ( 0.3987) 382.45 0.154

**************'k-k*************a‘r**************'lr*************************1\'*******-k
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******************************************************************************

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5

{INCHES) {cu. FT.)
PRECIPITATION 6.77 24575.100
RUNOFF 5.236 19006.6582
DRAINAGE COLLECTED FROM LAYER 2 0.68827 2498.41602
PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000010 0.03471
AVERAGE HEAD ON TOP OF LAYER 3 0.073
MAXIMUM HEAD ON TOP OF IAYER 3 2.561
DRATNAGE COLLECTED FROM LAYER 8 0.00001 0.03471
PERCOLATION/LEAKAGE THROUGH LAYER 3 0.000000 0.00000
AVERAGE HEAD ON TOP OF LAYER 9 0.000
MAXIMUM HEAD ON TOP OF LAYER 9 0.001
PERCOLATION/LEAKAGE THROUGH LAYER 11 0.000000 0.00000
AVERAGE HEAD ON TOP OF LAYER 11 0.000
SNOW WATER 1.863 55816.4204
MAYXIMUM VEG. SOIL WATER {VOL/VOL) 0.4269
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.2100

+%+ MAXTMUM HEADS ARE COMPUTED USING THE MOUND EQUATION. kel

**********************************+*******************************************
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******************************************************************************

FINAL WATER STORAGE AT END OF YEAR 5

LAYER {INCHES) (VOL/VOL)
~—1~~ 8.9217 0.3717
2 0.0157 0.0783
3 0.0000 0.0000
4 8.2980 0.4610
5 4.1040 0.3420
6 26.2800 0.0730
7 13.3560 0.3710
8 0.0025 0.0100
9 0.0000 0.0000
10 0.1793 0.7470
11 8.2980 0.4610
SNOW WATER 0.000

******************************************************************************
**********************&*******************************************************
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2.2.4 Leachate Collection System Design Calculations

Initial Calculations

25yr. 24 hr. Storm =7.2"

Lagoon storage capacity = 624,000 gallons

Discharge pipe (Liner Penetration)= 8" HDPE SDR-17 Pipe > 2% slope

Based on the HELP Model, the average monthly flows for a 5 year period on a per acre basis are

11. November
12. December
Total

27,152 gallons/acre
20,093 gallons/acre
424,391 gallons/acre

as follows:
1. January = 50,503 galions/acre
2. February = 51,590 gallons/acre
3. March = 36,112 gallons/acre
4, April = 23,079 gallons/acre
5. May = 18,192 gallons/acre
6. June = 19,007 gallons/acre
7. July = 33,941 gallons/acre
8. August = 46,159 gallons/acre
9. September = 66,252 gallons/acre
10. October = 32,311 gallons/acre

Annual Flow based on 9.23 acres = 3,917,129 gallons
The leachate lagoon holds 624,000 galions of leachate. The HELP Model predicts 3,917,129
gallons of leachate per year.

Based on 3,917,129 gal./yr., the leachate lagoon has to be emptied 6.3 times a year or once
every 1.9 months.

Maximum Flow Through 8” pipe @2% (Manning’'s Equation)

n=0.009 s=002ft/ft A=0311026f"  P=10977381ft R=AP
Q = 1.486/n (AR*s"?)

Q = 1.486/.009(0.311026)(0.157292)%(.02) "2

Q=2.1162 cfs = 949.75 gpm

Leachate Collection System Components

Flow into perforation of pipe = 662,300 f/yr.
= 9.42 gpm/ft.
Vertical Flow through Rock Fill = 441,500 ft3/ft/yr.
= 6.28 gpm/it.
Horizontal Flow through Rock Fill = 346,500 ft3/yr."
w/1.0" of Head =4.94 gpm
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System Performance
The largest area with no garbage will be approximately 5.0 acres.

Qo5 = (5 ac)(43,560 sq.ft./ac)(7.2°/12")(7.48 gal/cu.ft.) = 977,486 gal./day.
Qo5 = 40,729 gal./hr.

Lagoon size without the 2 feet of freeboard = 624,000 gallons
~. Lagoon will hold 25 yr. 24 hr. storm w/ no garbage and an exposed cell
w/ no evaporation, for 15.3 hours at which time the landfill will have to hold the
remaining runoff until the lagoon can be emptied.

Fiow Through 8" HDPE SDR-17 pipe @ the peneiration

Qpipe = 94975 gpm
= 1,367,640 gpd
Q2515 acres = 977,486 gal./day

.. Penetration pipe will adequately carry the 25 yr. 24 hr. storm out of the landfill if 5 acres are
exposed with no garbage in 17.15 hours. The pipe at penetration will more than adequately handle
the daily peak flow as shown by the HELP Model for a five year period, which is 40,953 gallons.

Factor of Safety = 1,367,640 + 40,953 = 3.3

Flow Through most restrictive component of the leachate collection system
{Horizontal Flow Through Rock)

Qrock = 4.94 gpm

Qzs = 1,357.62 gpm

The rock will act as a restrictive factor in the horizontal flow of leachate;

consequently, the flow will be passed to the pipe through the perforations. There would
only need to be 144 ft. of perforated pipe to carry the flow. There are 4,156 total feet of
perforated pipe in Phase 2.

Leachate Trench Capacity for flow into trench.

25yr. 24 hr. storm=7.2"

Assume no evaporation or soil retained water:
- everything is runoff
- assume 7.2" rainfall in first hour of day.

" 5;0 acres lined x 43560 ft2/acres x 7.2"/12"
=130,680 t3 first hour x 7.48 gal/ft3 + 60 min.
= 16,291 gpm

Vertical flow through Rock Fill = 441,500 ft3/ft/yr.
= 6.28 gpm/ft.
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What length of trench is required to allow the 25 yr. storm to flow through the rock at the

surface of the protective cover in 24 hours?

16,291 gpm. + 6.28 gpm/ft = 2,594 {t
The length of design leachate trench = 4,156 ft.

Total length of leachate trench w/ a flow rate of 6.28 gpm/ft =4,156 x 6.28
= 26,100 gpm

For total system to collect the 25 yr. 24 hr. storm that fell in 1 hour:

130,680 ft3 x 7.48 ft3/gal + 26,100 gpm = 37.45 min.

a W W &——t—— 0.5" PERFORATIONS
b 40°|a0" ,

<
C 90
PN s

r = Radius, a = 1.0' Head
C=r-rCos40° + 2"
BC =r -rCos80° + 2"

Cg=270"  BCg=4.48"
Cg=294"  BCg=531"

. Head on the 40° perforation @ 1.0 overall head on liner:
(6" =12"- 2.70" =0.30"
(8" = 12" -2.94" = 9.06"

. Head on the 80° perforation @ 1.0 overall head on liner:
(8" = 12"- 4.48" =7.52"
(8" =12"-5.31" =6.69"
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Use the orifice equation to determine the flow into the holes w/ 1.0" of head on the liner.

Q =CA(2gh) where: C=0.95A= 0.0014ft2 g = 32.2 ft/sec. H = head (ft.)

Q =cfs
Q400
Qg = 0.95(0.0014) V (2(32.2)((12-2.70)+12) = 0.0094 cfs
Qg = 0.95(0.0014) V (2(32.2)((12-2.94)+12) = 0.0093 cfs
Qgge
Qg = 0.95(0.0014) V (2(32.2)((12-4.48)+12) = 0.0084 cfs
Qg = 0.95(0.0014) V (2(32.2)((12-5.31)=12) = 0.0080 cfs

Flow per foot of 8" leachate line:
4(0.0094) + 4(0.0084) = .0712 cfs

Flow per foot of 8" leachate line:
4(0.0093) + 4(0.0080) = .0692 cfs

Total leachate trench capacity in Cell 1 (smallest):
2,773 L.F. of 6" Leachate Line @ 0.0712 cfs/it.

Total flow capability of 6" line:
2,773 x .0712 = 197.44 cfs = 88,610 gpm

Required 6" Line: 16,291 + (.0712x7.48x60) = 510 L.F.
Provided 2,773 L.F. O.K.

Factor of Safety = 2,336 + 510 =4.6
(6 inch line will handle the flow)

. Perforations more than adequate to handle the total flow w/ 1.0' of Head.

Leachate pipe separations are 50 ft. Assume the 25 yr. 24 hr. storm falls on a strip 50 f. by 1 ft.

. Total rainfall on strip = 50' x 1' x 7.2/12 = 30 ft3

Assume this total falls in 1 hr.
<. 30 ft3 + 60 min./hr = .50 ft3/min. = 3.74 gpm

1 ft. of 6" perforated line will drain 0.0712 cfs @ 1.0 ft. of head.
- 0.0712 cfs = 31.95 gpm Most extreme case 3.74 gpm.

Factor of safety = 31.95 gpm + 3.74 gpm = 8.54
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Assume worst conditions:

7.2" rain on 5.0 acres in one hour and nothing is discharged from the landfill until rain has
stopped.

.. Volume of water retained =7.2112 x 5.0 x 43,560

= 130,680 ft3
= 977,486 gallons

The most restrictive component in the system is the 8” leachate line at the lowest point which
is designed w/ a slope of 2%. Consequently, the maximum water that can be discharged
through this pipe is:

Maximum Flow Through 8” pipe @2% (Manning's Equation)

n = 0.009 s=0.02ft/ft A=0.3110 f? P=1.9774 ft R = AP
Q = 1.486 (AR*%s"?)

n
Q = 1.486 (.3110)(.1573)*%(.02)""?

0.009
Q=212cfs = 950 gpm
Volume to Discharge = 977,486 gals.
977,486 gals + 950 gpm = 2,058 min. = 17.1 hours

This is an extreme condition that cannot happen because the storm event would be discharged
as it was occurring and not after it happened.
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2.2.5 Strength of Pipe

Rho
H
PL
PS |
HW
SF
DR
E
Es
Pt
Pcb

Variable descriptions

. Rinker Materials PolyPipe Division Design and Engineering Guide for Polyethylene Piping

PolyPipe’

C Earthloading Critical Buckling

Pt = Pb +PL +P3

p =1 267 xBxRWx 3, 13
% sF SDR®

08/17/2008
60 Ibs/ft®
200 ft
21 psi
0 psi
5 it
2
17
30000 psi
3000 psi
104.33 psi
110.12

Note: If Pcb is less than Pt, critical
buckling of the pipe may occur.
DR = standard dimension ratio

Pcb = critical buckling stress

SF = safety factor (recommend SF = 2)

Rw = water buoyancy factor

' Rw = (1-(0.33*hw/h))

*  Note: hw must be less than h
H = height of soil cover above pipe
Hw = height of water table above pipe
B = empirical coefficient of elastic support

e=2.718

Es = soil modulus (see table C-4)
E = pipe modulus of elasticity

Ps = surface load exerted by a permanent
structure In close proximity to buried
pipe. See page C-6 for value calculation

PL = live load exerted by heavy equipment
on surface above the pipe. See page C-7

V'sing this CD for Design Purposes

for table of values. If depth of bury is
greater than 4ft. then H20 load is 3psi
and EBO load is 21psi. For depth of bury
greater than 10ft. £80 load Is Spsi.

Rho = Density of bacidill meterial

Due 1o wide varlations In service conditions, quality of installation, etc., no warranty or guarantee.

Select the appropriate soil modulus Es (psi). For crushed rock bedding use 3000 psi.

raceard ar imnliad s aluon in ronlincting with fha 1ea nf tha ralrilat anrd hrtisal
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Rinker Materials PolyPipe Division Design and Engineering Guide for Polyethylene Piping

PolyPipe*

C Earthioading % Deflection

% Deflection

DixKxW
2E+ 0BIx E

3% BDRY
where W = Cd % P % Bg % D

where Ax

09/17/2009
ch 3.0
Rho 60 Ibs/ft*
Bd 2 it
D 6.625 in
DR 17
H T 200 ft
DI 1.50
K 0.1
E 30000 psi
Es 3000 psi
w 16.563 psi
delta X 0.013546
% deflection 0.20446

Variable descriptions -

W = earthload

Cd = trench coefficient (See figure 15)

Rho = soil density

D = outside diameter of pipe

DR = Standard Dimension Ratio
Bd = trench width at top of pipe
H = helght of backfill above top of pipe
delta x = vertical defection of pipe
= deflection lag factor (1.50)

Bea Page -4

K = bending constant (0.10)
E = modulus of pipe elasticity
Es = soil modulus

Wsing this CD for Design Purposes

Due to wide variations in service conditions, quality of installation, etc., no warranty or guarantee,
expressed or implied, Is given in conjunction with the use of the calculations and analytical solutions.
PolyPipe® has checked the calculations in this CD and to the best of our knowledge these calculations

are accurate, However, users of this CD assume all responsibility for the accuracy of the analytical
soiuﬂons In all cases, third party verification or a licensed professional engineer should be consulted prior

tp any actual selection of product or material specification or use.

Contact our Technical Services Group at (800) 433-5632 for further assistance.

5

Maximurn allowable safe deflection for flexible polyethylene pipe w/DR 17 is 5%.
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Rinker Materials PolyPipe Division Design and Engineering Guide for Polyethylene Piping

|PolyPipe’

C Earthloading % Deflection

% Deflection >
= _DIxKxW
x -
wher AX = 5F 4 0BIX I,
3x §DRY
whare W = Cd X P x Bgx D
144 SeereCdf

B 09/17/2009
CcD 3.0
Rho 60 fbsHt
Bd 2 fi
D 8.625 in
DR 17
H 200 ft
DI 1.80
K : 0.1
E 30000 psi
Es 3000 psi
w 21.563 psi
delta X 0.017635
% deflection 0.20446

Variable descriptions

W = earthload

Cd = trench coefficient (See figure 15)
Rho = soil density

D = outside diameter of pipe

DR = Standard Dimension Ratio

Bd = trench width at top of pipe

H = height of backfill above top of pipe
delta x = vertical defection of pipe

Dl = deflection lag factor (1.50)

K = bending constant (0.10)

E = modulus of pipe elasticity

Es = soil modulus

.Using this CD for Design Purposes

Due to wide variations In service conditions, quality of installation, etc., no warranty or guarantee,
expressed or implied, is given In conjunction with the use of the calculations and analytical solutions.
PolyPipe® has checked the calculations in this CD and to the best of our knowledge these calculations
are accurale. However, users of this CD assume all responsibility for the accuracy of the analytical
solutions. In all cases, third party verification or a licensed professional engineer should be consu!ted prior
to any actual selection of product or material specification or use.

.} A
Contact our Technical Services Group at (B0D) 433-5632 for further assistance,
e

'.
t

Maximum allowable safe deflection for flexible polyethylene pipe w/DR 17 is 5%.
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Rinker Materials PolyPipe Division Design and Engineering Guide for Polyethylene Piping

PolyPipe’

C Earthloading % Deflection

% Deflection

= _DIxKxW
x b4
where 4 2E+ 061X E,
3% GDRY
where W = Ed X P X Bd % D

144

See Pme L 4

09/17/2009
CcD 3.0
Rho 60 Ibs/ft?
Bd 2 ft
D 10.75 in
bR 17
H 200 ft
DI 1.50
K 0.1
E 30000 psi
Es 3000 psi
w 26.875 psi
delta X 0.02198
% deflection 0.20446

Variable descriptions

W = earthload

Cd = trench coefficient (See figure 15)
Rho = soil density

D = putside diameter of pipe

DR = Standard Dimension Ratio

Bd = trench width at top of pipe

H = height of backfill above fop of pipe
delta x = vertical defection of pipe

D} = deflection lag factor (1.50)

K = bending constant (0.10)

E = modulus of pipe elasticity

Es = soil modulus

Using this CD for Design Purposes

Due to wide variations in service conditions, quality of installation, ete., no warranty or guarantee,
expressed or implied, Is given in conjunction with the use of the calculations and analytical solutions.
PolyPlpe® has checked the calculations in this CD and to the best of our knowledge these calculations
dre accurate, However, users of this CD assume all responsibility for the accuracy of the analytical

xsoluttons in all cases, third party verification or a licensed professional engineer should be consulted prior
tcz any actual selection of product or material specification or use.

C_:pntad our Technical Services Group at (800) 433-5632 for further assistance,

Maximum allowable safe deflection for flexible polyethylene pipe w/DR 17 is 5%.
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2.2.6 Base Liner Calculations

Reference: Designing w/ Geosynthetics Robert M. Koerner

Tauow = Fu + FL + 2Fa:

Tatiow = Galiow :

Catiow = the mobilized allowable geomembrane stress = oy+FS

FS = Factor of Safety

t = Geomembrane Thickness

Fu = the friction force above geomembrane(assumed to be negligible, since the cover soil
‘ probably moves along with the liner as it deforms)

g = the surcharge pressure = decYes

des = the depth of cover soil

Yes = the unit weight of cover soil

) = the friction angle between geomembrane and soil or geomembrane and drainage net

Lro = length of run out

Far = (Oh)ave taN 3(da)

Ch = the average horizontal stress in anchor trench = Kqoy

GOy = YHave

Y = the unit weight of backfill soil

Have = the average depth of anchor trench (requires an estimate)

Ko = 1-sin¢

) = the angle of shearing resistance of backfill soil

dat = the (unknown) depth of anchor trench

Allowable Stress in Liner

Tattow = Gatlowt
Gallow = oyl FS
Cult = 2,100 psi (from N.S.F. 54)
Gallow = oyusFS =2,100 psi+ 1.0
S Taow  =2,100 psi x 0.06 in.

= 126 Ibs/in.

= 1,512 Ibs/ft.

Compute Forces below Liner (F)

FL = qtana(Lro)

Lo =3.0ft

des = 3.0 1t

Yes =110 pcf

5 = 25° textured liner
= desYes
= (3.0)(1 102
= 330 lbs/ft

s FL = (330)tan 25° (3.0)
= 461.64 lbs/it.
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Compute Forces Due to Anchor Trench (F.,)

Fat = (Oh)ave taN & (da)
= (1"Sin‘b)(7)(Have)tan 5 (dat)

) = 30°

y =110 Ibs/ft°

Have =5 fi.

) = 25°

R = (1-sin30°)(110 lbs/ﬁ3)(5ft)(tan25°)(dag)
=128.23d

Compute Required Anchor Trench Depth for FML

Taliow =F,+ Fe+2F4

1512 Ibs/ft = 0 + 461.64 ibs/it. + 2(128.23 dq)
o day = (1512.00-461.64)+256.46
= 4.10ft provide anchor 4.0 ft. deep no factor of safety applied.

Check Anchor Trench for Drainage Net

Tatiow = 168psi+ 1.3x0.25in F.5.=1.3
= 32.31 Ibs/in
= 387.72 Ibslft.

Compute Forces Below Drainage Net (F,)

Fu =q tan 6(Lro)
§ = 24° Friction angle between textured liner and double bonded geonet.
q = dy = 3'(110lbs/ft’)
= (3.0)(110)(tan24°)(3.0)
= 440.78 lbs/ft.

Compute Forces Due to Anchor Trench

Fat = (1-8in30°)(110)(5)(tan24°)(da)
= 122.44 da

"Compute Required Anchor Trench

387.72 Ibs./ft. = 0 + 440.78 Ibs./ft. +122.24dy
~ody=-043 ft.

Note: No anchor trench is required for geonet, however, it will be anchored in F.M.L.
anchor trench @4.00 ft.

Check Sliding Forces of Soil Cover

F.S. = (tand)+(tanp)
& = Friction Angle = 26° for soil to double bonded geonet
B = Slope Angle = 3:1 slope = 18.418°

F.S. = (tand)=(fanp)

= (tan 26°)+(tan18.418°)
=1.46>1 .. O.K
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Check Stress Due to Placement of Protective Cover

Ref: Giroud and Beech (1989)

T= ('YpZZp + sin ZB)[((ZHPCOSﬁ+Zp)‘1)((Sin(B'¢cm)+cos¢cm)'(5in¢pm+cos(ﬁ+¢pm))]

T = Tension generated by placement of Cover (Ibs/in width)

Yo = unit weight of protective cover (Ibsfin®)

Zy = thickness of protective cover (in.)

§ = Slope angle of the liner (degrees)

Hp = Vertical height of protective cover (in.)

dem = Critical mobilized interface friction angle of liner (degrees) = 26°
dpm = mobilized internal friction angle of protective cover (degs.) = 30°

Assume worst case of 50 ft deep on a 3:1 slope with a factor of safety of 1.3

dem = ¢+F.S. = 26°+1.3 = 20°
(bpm = q)p":’F.S. = 30°+1.3 = 23.1°
Yo = 0.0837 Ibs/in’.

Zy =36 in.

B = 18.418° (for 3:1 slope)

Hp =600 in.

T = (0.0637x36%) + sin (2)18.418°)[((2x600c0s18.418°+36)-1)((sin(18.418°-
20.0°)+c0820.0°)-(sin23.1°+cos(18.418°+23.1°)}]

T = 137.70[(30.63)(-0.03)-0.52]
=137.70(-092) - 0.52
= .127.20 Ib/in. < Taow 50 ft. 3:1 Embankment O.K.

Conclusion: Highest and steepest slope can have protective cover installed

during the construction of the cell. Therefore, any of the other -
slopes will be o.k.
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Self-Weight Stress during Construction

Tensile stress due to self-weight of the Smooth 60mil HDPE liner

T =y x H x L x (sinB - cosBtand)

T = Tension due to self-weight (Ibsfin.)

H = thickness of finer system component (in.)

L = |ength of liner system component (in.)

B = Slope angle of the liner (degrees)

) = critical interface friction angle of liner system

Y = unit weight of liner system component (Ibs/in®)
W = weight per square area of membrane (lbs/inz)

Assume worst condition:
The length of the liner on a 3:1 slope that would induce failure in the liner.

T =Fp =126 Ibs/in

Solve for L (Length)

L =T + (y x H x (sinB-cosptand))

y =W x .06 in = 0.00012 Ibsfin®

H = 0.06 in. (60mil Smooth HDPE)
B = 18.418° (for 3.1 slope)

5 =17°

—

=126 +((0.00012x0.06(sin18.418°-cos18.418°tan17°))
= 67,628 in.

= 5,636ft. far exceeds any requirement

- Self Weight stress is O.K.

Thermal Stress during Construction
AL + L = Strain

[<2]
1

Strain in the liner system (percent)

AL = Change in length of liner due to change in temperature
L = Length of liner before temperature change

AL = ()l(AT)

o = Coefficient of liner thermal expansion (°F™)

AL = Change in length of liner due to change in temperature
AT = Change in Temperature (°F°)
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Coefficient of liner thermal expansion (°F ") = 6.7x10°° °F

[0 4 —
AT = 100°F Conservative assumption
L = 1ft
€ = olLAT+L
= oAT

0.0067 ft. or 0.67%

Allowable elongation @ yield = 13%
~.allowable > design thermal stress o.k.
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2.2.7 Alternate Base Liner Calculations

Geosynthetic Clay Liner (GCL) Calculations
Ref: CETCO Design Manual

S = factor of safety
= the allowable long-term tensile strength in the layer above the critical
surface being analyzed.

-

L = the slope length.
S = the shear strength along the surface being analyzed.
B = slope angle (degrees).
¥ = the unit weight of cover soil
z = the thickness of the cover soil layer.
o) = the internal or interface friction angle along the surface being analyzed.
C = the apparent cohesion along the surface being analyzed.
FS=[(T=L) + S} S = (y)}(z)(cos B)(tan ¢) + C
[(@)(x)(sin B)] '
Check interface between cohesive soil liner and Bentomat (Reinforced GCL):
b =13.5° C =500 Ibs./ft?
y= 110 Ibs./ft® T =90 Ibs./ft.
z=3ft L =150 ft.

B = 18.4° (3:1 slopes)

-8 = (110)(3)(0.9489)(0.2401) + 500
S = 575.18 Ibs/ft?

~.FS = (90 = 150) + 575.18
(3)(110)(sin 18.4°)

FS =5.53 OK

Check interface between Bentomat (Reinforced GCL) and 60 mil Textured HDPE Liner:

FS = [(T=L) + S] S = (y)(z)(cos B)(tan ¢) + C
[(2)(y)(sin B)]
¢ =13° C =200 Ibs./ft?
y = 110 Ibs./ft? T =1,512 Ibs./it.
z=31t L =150 ft.

B = 18.4° (3:1 slopes)

.8 = (110)(3)(0.9489)(0.2309) + 200
S =272.29 Ibs/ft?

~FS = (1,512 + 150) + 272.29
(3)(110)(sin 18.4°)

FS=2710K
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2.2.8 Foundation, Settlement, and Slope Stability Analysis
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20 November 2009

Mr. Wayne Sullivan

Municipal Engineering Services Go. PA
PO Box 97

Garner, NC 27529

Reference: Report of Geotechnical Services
Lenoir County Landfill, Phase 2
2949 Hodges Farm Road
Kinston, North Carolina
ECS Project No. 06:16717

Dear Mr. Sullivan:

ECS Carolinas, LLP (ECS) has completed the geotechnical analysis for the proposed Phase 2
of the Lenoir County Landfill as requested by Municipal Engineering Services Company, PA
(MESCO).

Project Information

The Lenoir County: Landfill is located at 2949 Hodges Farm Road in Kinston, North Carolina.
Based on information and the Engineering Plan dated October 5, 2009 for the landfill prepared
and provided by MESCO, the proposed approximately 9-acre Phase 2 of the landfill will be
located north-northwest of and adjacent to the existing Phases 1. In our experience, it is typical
for the actual waste placement to be approximately 5 feet above the subgrade due to
placement of a 2-foot thick conventional clay liner overlain by a 60-mil thick HDPE flexible
membrane liner (FML) and a 3-foot thick layer of protective cover soil over the FML, and a 2-
foot thick cap of protective soil compacted over the top of the waste.

Based on the proposed finished cap grades for Phase 2 from the facility plan, we understand
that the maximum waste height will be approximately 115 feet. The permanent side slopes for
the cap will have-an inclination of 4H: 1V (horizontal to vertical).

Soil borings in the Phase 2 area were conducted by Derrys Well Drilling under subcontract to
MESCO. ECS has been provided with the boring logs (the Boring Logs and the Slope Stability
Location Diagram are presented in Appendix A). The Lenoir County Landfill lies in the Coastal
Plains Providence, and consists of sands overlaying Black Creek Formations Clay. The soils
encolintered on the site generally consist of medium dense to very dense Clayey to Silty
SANDS. Groundwater was encountered within most of the borings ranging from approximately
12 to 26 feet below the prevailing ground surface.

9001 Glenwood Ave., Raleigh, NC 27617 @(919) 861-9910 ¢ Fax (919) 861-9911 @ www.ecslimited.com
Asheville, NC e Charlotte, NC ¢ Greensboro, NC e Greeaville, SC o Raleigh, NC o Swangbore, NC-oWilmington, NC






Report of Geotechnical Services

Lenoir County Landfill, Phase 2

2949 Hodges Farm Road, Kinston, North Carolina
" ECS Project No. 06:16717

Engineering Analyses

Analyses were performed on Phase 2 to determine settlement of the subgrade soils and local
slope stability of the proposed embankment and global slope stability of the landfill. These
analyses were based on the design drawings provided by MESCO. Shear strength and
compressibility of the soil were estimated based on the soil descriptions on the provided boring
logs and our previous experience. The analyses were performed by engineers specializing in
geotechnical engineering and copies of the slope stability analyses are attached in Appendix B.

The approximately 115-foot maximum height of proposed waste, including the 5 feet of
combined clay liner and protective soil mentioned previously as well as the 2 feet of cap of
protective soil compacted over top of the waste, will apply a foundation load of approximately
8,435 psf or 4.2 tsf. The maximum fill height was determined to be in the vicinity of boring P2-6
where the proposed final fill elevations are approximately 115 feet higher than proposed
subgrade elevations. An average in-place moist density of the compacted waste and daily
cover of 70 pounds per cubic foot was assumed based on the typical values published by
National Solid Wasted Management Association and several studies consulted by this office.
Based on our experience with similar soil conditions, the silty sands at the proposed subgrade
elevations are suitable for support of the applied loads.

The total and differential settlement of the foundation soils from the applied solid waste loads
were estimated using an elastic analysis and estimated compressibility based on the Standard
Penetration Test N-values obtained form the Boring Logs provided to us. The borings
performed within the proposed landfill area were advanced to depths ranging from
approximately 25 to 51 feet below the prevailing ground surface.

Based on available boring information provided by MESCO, settlements were estimated for
locations along section B-B' shown on Figure 1 included in the Appendix to this report. The
maximum waste fill height occurred in the vicinity of boring P2-6 along section B-B’. The
thickness of the soil profile underlying the waste and clay liner is approximately 8 feet of fill
material, assumed to be onsite clayey to silty sand borrow material, and 30 feet of natural
clayey to silty sands in the vicinity of P2-6. The applied load is approximately 8,435 psf,
resulting in estimated settlements on the order of 7 inches.

Based on the provided boring results, the soil conditions across the site are reasonably uniform.
Settlement will typically be proportional to the waste and embankment height, with little abrupt
differential movements.

The waste fill and perimeter embankment were evaluated for slope stability analysis using
circular potential failure mechanism. Two sections were selected for the stability analysis, which
is considered representative of the most unfavorable conditions. The locations of the analyzed
sections are shown on the Slope Stability Location Diagram in Appendix A. The slope stability
analysis was performed using the proprietary Slide 5.0 computer program. The modeled slope
configuration was based on the topographic information and site grading plan provided to us by
the client, while the soil strata information, index properties and engineering properties used in
these analyses were estimated based on the soil descriptions on the provided boring logs and
our previous experience.






Report of Geotechnical Services

Lenoir County Landfill, Phase 2

2949 Hodges Farm Road, Kinston, North Carolina
ECS Project No. 06:16717

The factors of safety were determined for both static and seismic loading, using the pseudo-
static method. For the pseudostatic analysis of the slope, we used an earthquake ground
motion having a 2-percent probability of exceedance within a 50-year period (2,475 year return
period). According to the USGS Map, October 2002, the seismic acceleration at the bed rock
level based on the probabilistic earthquake (2,475 year return period) for this site is 0.08g.

The resulting factors of safety were computed to exceed 2.0 for permanent slopes under static
loading conditions and more than 1.4 for seismic conditions. The results of the slope stability
analysis are presented in Appendix B.

In conclusion, the results of the geotechnical analysis indicate that the 4H: 1V (permanent)
slope configuration and the perimeter embankment fill slopes will be stable and provide an
appropriate factor of safety.

Construction Considerations

Based on the provided boring logs and the design drawings, we expect that dewatering will not
be necessary during any excavation into natural site soils. If groundwater is encountered during
construction, it probably can be controlled through the use of ditches, sumps, and pumps. If
water is encountered that cannot be controlled by such procedures, ECS should be further
consulted. Earthwork and trench excavation in saturated materials may require sheeting and
shoring, slope flattening, or benching to control sloughing of soils. Seasonal variations in
groundwater levels should be anticipated due to precipitation changes, evaporation, surface
water runoff, and other factors.

The soils encountered within the test borings should generally be able to be excavated with
conventional earth moving equipment such as pans/scrapers, loaders, bulldozers, rubber tired
backhoes, etc. On-site soils used as earth fill should have a well-graded grain size distribution
with rock and soil particles ranging from clay or silt size particles to a maximum size of 6 inches
in diameter. Particles larger than this should be broken by mechanical compaction equipment to
achieve the desired grain size distribution, and the samples shall have a minimum of 20 percent
passing the No. 200 sieve and 50 percent passing the No. 40 sieve. Variations from these
requirements shall be approved by the geotechnical engineer in the field at the time the
samples are prepared.

This report has been prepared in order to aid in the evaluation of this property and to assist the
architect and/or engineer in the design of this project. The scope is limited to the specific
project and locations described herein and our description of the project represents our
understanding of the significant aspects relative to soil and foundation characteristics. In the
event that any changes in the nature or location of the proposed construction outlined in this
report are planned, we should be informed so that the changes can be reviewed and the
conclusions of this report modified or approved in writing by the geotechnical engineer. It is
recommended that all construction operations dealing with earthwork and foundations be
reviewed by an experienced geotechnical engineer to provide information as to whether the
design requirements are fulfilled in the actual construction. If you wish, we would welcome the
opportunity to provide field construction services for you during construction.






Report of Geotechnical Services

Lenoir County Landfill, Phase 2

2949 Hodges Farm Road, Kinston, North Carolina
ECS Project No. 06:16717

The data submitted in this report are based upon the information obtained from the. soil borings
and tests performed by others at the locations as indicated on the information referenced in this
report. This report does not reflect any variations which may occur between the borings. In the
performance of the ,subsurfaceexploration, specific information is obtained at specific locations
at specific times. However, it is a well known fact that variations in sail conditions exist on most
sites between boring locations and also such situations as groundwater levels vary from time to
time. The nature and extent of ‘variations may not became evident until the course of
construction. If site conditions vary from those identified during the explorations, the
recommendations contained in this report may require revision.

Thank you for the opportunity to work: with you on this project. Should you have any questions
or if we could be of further assistance, please do not hesitate to contact us.

Respectfully,

ECS CAROLINAS, LLP represented by;
Firm Licepse: Number F-1078

’ =~
emneEs S
\a o9
He&ather A. Hickerson, PE Aric V. Ge’dé?@ﬁl G“’p \\\\ "/ zD/
Geotechnical Project Engineer Vice President /’ﬁ?&“c% Manager
NC PE License No. 035100 NC PE License No. 035138
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APPENDIX A
EXPLORATION LOCATION DIAGRAM

SELECTED BORING LOGS
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LOG OF BORING: P2-1

Lenoir County MSWLF Phase 2

Drilling contractor: Derry's Well Drilling
Drill rig & method: 7.75" OD HSA, SPT

Logged by: J. Pfohl

Datle started: 9/2/2008
Date ended: 9/2/2008
Compilstion dapth: 31.52 ft
Stickup height: 2.86 ft

Project No. G08095.6

Surface elevation: 102.12 ft (MSL)
Top of pipe elevation: 104.98 f{ (MSL)
Depth to water (TOB): 22.00 ft

Depth to water (24hrs): 22.07 ft

) E. ag o Well Diagram
g = g Description of Material & Remarks "y
o (727 (72
(o - . . g
J v Top Soil; light grey organic silty sand, root debris, dry /
i v It b bbb bbbl b il %
: 12 | Clayey Sand; red brown, cohesive, homogeneous, moist é
5 - %
' ‘BN
i % ]
] s2 Clayey Sand, red brown, fine lo medium grained cemented sand, dense, / g
0 - cohesive, moist % 5
i g .
: 17
] s2 Clayey Sand; same as above g '
15 - c§]
] ao
IR o o o T T :
- Silty Sand,; light brown, poorly graded cemented sand, few smooth g —
20 - transiucent quariz fragments, dense, dry | — i, §
] ; :
T 15 btk e ccicncnmemmecccccaccccmemamm o —————————— e
7 Clayey Sand; medium to dark grey line grained sand with cohesive grey E §
25 — clay, wet ¥ = g
- e e
i = §
: 17 Clayey Sand; medium to dark grey, fine to medium grained sand with =
a - cohesive clay, saturated 1
R | S e |
7 Boring terminated at 31.5 fest
35 -
40 -
45 -~
Municipal Engineering Services Company, P.A.
Operation/Construction Managers Civil/Sanitary Engineers 1Environmental Studies Page 1 of 1
PO Box 97, Gamer, North Carolina 27529 (919) 772-53393.. PO Box 349, Boone, North Carolina 28607 (828) 262-1767







LOG OF BORING: P2-2

TLenoir County MSWLF Phase 2 Project No. G0B095.6
Drilling contractor: Derry's Well Drilling Date slarted: 9/3/2008 Surface elevalion: ‘9747 {WIMBLY!
Drill rig & method: 7.75" OD HSA'w/ SPT Date ended:. 9/3/2008 Top of pipe elevation: 100.48 1t (MSL)
Logged by: J. Piohl Completion depth: 30.11 ft' Depth to water (TOB): 20.00 ft
’ Stickup height: 3.011t Depth to water.(24hrs): 20.76 1
= = " Well Diagram
€ 15|52 ‘ ’
= = I FE|E Description of Material & Remarks py
o3 b l=ss|a i
[ 3] A (720 1] %
13— . , - 15
4 5 Clayey Sand; red brown, fine grained,moist
: 19 Clayey Sand; red brown to orange, cohesive, inosit
5 Clayey Sand (CL) orange, Gravel=0.02%, Sand=73.85%, Silt & = 2
- Clay=26.13%, LL=27%, PL=18%, PI=9% & 3
i H
: 29 Clayey Sand; red brown, fine to medium grained, homogeneous, -f’-;_
cohesive, dry &
10— N
i 2
1 22 Clayey Sand; same as above 5
15 3
1 18 R e o ——— R i e it
] Silty Sand; light brown, poorly graded fine to gravel size sand, damp -§
20 — ' = 2
i g %
. o e
4 . , ] 3
] 18 Silty Sand; same as above g 3]
o
25 - g
. !.g
g &
: 19 Silty Sand, light brown, fine grained, trace clay nodules, wet
0 - ; i + :
4 Boring terminated at 30.1 feet
35
40 —
a5
Municipal Engineering Services Company, P.A.
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LOG OF BORING: P2-3

Lenoir County MSWLF Phase 2 Project No. GOB095.6
Drilling contractor: Derry's Well Drilling Date started: 9/2/2008 Surface elevation: 101.24 {t (MSL)
Drill rig & method: 7.75” OD HSA w/ SPT Date ended: 9/2/2008 Top of pipe elevation: 104.28 ft (MSL)
Logged by: J.Pfohl Completion depth: 33.84 ft Depth to water (TOB): 24.00 ft
Stickup height; 3.04 it Depth to water (24hrs): 23.40 ft
g < g_g @ Well Diagram
£ f =g |§ Description of Material & Remarks S
5] a | 8al8 8
1 7 g Clayey Sand; reddish brown, fine graind, highly cohasive, moist 7 % / "
] ss Clayey Sand; red brown, fine grained cemented sand laminated with é é
g — coheslive clay, very dense, moist % %
- 1
] .y
] . 00
1 8 Clayey Sand; same as above % % 9
10 - % é 2
. 787
: 34 Clayey Sand; red brown, poorly graded sand, trace silt, dry é g
15 — o) é é
i g
B o R g
‘ 8 B =
: 18 Sand with Silt; poorly graded, red brown to orange, coarse grained, 5% I hod 1
homogeneous, dry L ot b
20 ~
: 30 Silty Sand; light brown, poorly graded sand fine to gravel sand size, §
moist § v g
25 - § b -
- e
] ¥ 218
1 2 Silty Sand; same as above I
30 — §
5 Boring terminated at 33.8 fest
40
45 -

Municipal Engineering Services Company, P.A.
Operation/Construction Managers Civil/Sanitary Engineersi1Environmental Studies Page 1 of 1
PO Box 97, Garner, North Carolina 27529 (918) 772-53933C PO Box 349, Boons, North Caralina 28607 (828) 262-1767







LOG OF BORING: P2-4

Lenolr County MSWLF Phase 2

Drilling contractor: Derry's Well Drilling
Drill rig & method: 7.75" OD HSA w/SPT
Logged by: J. Pfohi

Date started: 9/3/2008
Date ended; 9/3/2008
Completion depth: 33.72 ft
Stickup height: 3.01 1t

Project No. G08095.6

Surface elevation: 104.61 ft (MSL)
Top of pipe elevation: 107.62 ft (MSL)
Depth to water (TOB): 24.00 ft

Depth to water (24hrs): 26.10 ft

= = | o Well Diagram
€ 1§|&z)2 /
g — | EE|E Description of Material & Remarks i
& |5 |52 ﬂ 2
1l K Clayey Sand; red brown, few grey clay nodules, dry %
‘ 7
: 18 Clayey Sand; red brown, cohesive clay 1ioduigs, dry é
5 - %
i .
: 3 B
| 52 Silty Sand; red brown, homogeneous, dense cemented sand, frace clay 8 / 2
nodules, dry / s
10 -~ % g
4 Silty Sand (SM) light brown, Gravel=0%, Sand=64.41%, Silt & % N
, Clay=35.59% %
59 Silty Sand; light brown, poorly graded, coarse to fine grained, cohesive %
15 - clay nodules, dry ol %.
] §1
] 83 Silty Sand; kght brown, poorly graded, trace silt and clay, dry :
20 — -
i £
1« Sand with Silt; poorly graded, red brown to orange, coarse grained, 3
homogensous, dry 3 B
25 - g e
-4 <
(-]
o g g
: 16 Silty Sand; light brown, poorly graded with trace silt, molst g
30 — ] 4
i 1
Boring terminated at 33.7 fest
35 q
40 —
45 —
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LOG OF BORING: P2-55

Lenoir &:unty MSWLF Phase 2 Project No. G08095.6
Drilling contractor: Derry’s Well Drilling Date started: 8/29/2008 Surface elevation: 98.42 ft (MSL)
Drill rig & method: 7.75" OD HSA Date ended: 8/29/2008 Top of pipe elevation: 101.46 ft (MSL)
Logged by: J. Pfoht Completion depth: 34.85 ft Depth to water (TOB): 25.00 ft
Stickup height: 3.04 ft Depth to water (24hrs): 22.52 ft
' )
£ § ‘é 5 | Well Diagram
£ | 2 |E g E] Description of Material & Remarks g
i N
i Clayey Sand; brown, fine to medium grained sand laminated with red /
. brown clay, moist é
: Clayey Sand; red brown, fine to medium grained, cohesive, maist é
- an
i H /
R Clayey Sand; same as above o % §
" 1
J / z
] | AR
i Claysy Sand; red brown, fine to medium grained, dry é
15 — 4
- 4
o & k
I eeeemaaes £
- Silty Sand; dark brown, medium 1o coarse grained, trace cohesive clay % .
20 — nodules, dry g e 0 R
: Silty Sand; dark brown, medium to coarse grained, trace cohesive clay §
nodules, damp
25 g g
i o
1 3 g
T ; . ] ]
i Silty Sand; same as above 4
30 - g
1 &
: Silty Sand; brown, poorly graded sand, trace clay nodules, o o A3
5 homogeneous, moist ' A e 2 R
] Boring terminated at 34.9 feat
40 -
45 -~

Municipal Engineering Services Company, P.A.
Operation/Construction Managers Civil/Sanitary EnginesersnEnvironmental Studies Page 1 of 1
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LOG OF BORING: P2-5D

Lenoir County MSWLF Phase 2 Project No. G08095.6
Drilling contractor: Derry’s Well Drilling Date started: 8/30/2008 Surface elevation: 98.34 ft (MSL)
Drill rig & method: 7.75" OD HSA w/ SPT Date ended: 8/30/2008 Top of pipe elevation: 101.25 ft (MSL)
Logged by: J. Plohi Completion depth: 50.81 ft Depth to water (TOB): 25.00 ft
Stickup height: 2.91 ft Depth to water (24hrs): 22.69 ft
£ 5] 85l Wall Diagram
ﬁ f E E g Description of Material & Remarks -
= S § (O -
3 |6 |89 ﬂ s
18 : — i
- Clayey Sand; brown, fine to medium grained sand laminated with red 7 / i
- brown clay, moist % %
1 13 Clayey Sand; red brown, fine to medium grained, cohesive, moist g é
5 -
- 1
] n
1 20 Clayey Sand; same as above g é
- n
: n
: 1
1 Clayey Sand; red brown, fine to medium grained, dry é é
15 - %
: n
N U 1
1 28 Silty Sand; dark brown, medium to coarse grained, trace cohesive clay é % e
@ nodules, dry B / / 3
7 a0 Silty Sand; dark brown, medium to coarse grained, trace cohesive clay é % E
25 - nodules, damp 4 % 8
. 7 / &
] n
1 a Silty Sand; same as above % %
] n
1 17 Silty Sand; brown, poorly graded sand, trace clay nodules, % %
35 homogeneous, moist g g
: 1
1 18 [ Silty Sand; brown, poorly graded sand, trace clay nodules, % é
0 — homogeneous, wet é é
- Z) /]
§ g
1= Silty Sand; same as above 5 3
45 — ; 3
ot g (g
- &
s B 2 2 £ I ]
50 - Clayey Sand; black, cohesive, thinly laminated black clay with grey, fine g‘ . g
1 to medium grained sand, some fignitic wood, moist 5
] Boring terminated at 50.8 fest b
§5

Municipal Engineering Services Company, P.A.
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LOG OF BORING: P2-6

Lenoir County MSWLF Phase 2

Drilling contractor: Derry's Well Drilling
Drill rig & method: 7.75" OD HSA w/ SPT
Logged by: J. Pichi Complefion depth: 29.05 ft

Date started: 9/2/2008
Date ended: 9/2/2008

Stickup height: 3.10 ft

Project No. GOB095.6

Surface elevation: 92.20 ft (MSL)
Top of pipe elevation: 95.29 ft (MSL)
Dapth to water (TOB): 18.00 ft

Depth to water (24hrs): 18.05 ft

Depth {ft)

SPT (bpf)

Description of Material & Remarks

Sample

10

15

20

30

35

45

20

Clayey Sand; brown yellow, fine to medium grained sand laminated with
cohesive light grey clay, moist

Clayey Sand; brown to brown yellow, fine to medium grained, cohesive,
moist

Clay Sand; brown to brown yellow, fine grained, few black silt partings,
dry

Clayey Sand; same as above

kY

19

Z Silty Sand; brown yellow, poorly graded, trace silt, moist

Z Silty Sand; brown yellow, poorly graded, less dense, wet

Boring terminated at 29.1 feet

Grout

Bontonile

P

#2 Sand Patck

Municipal Engineering Services Company, P.A.
Opsration/Construction Managers Civil/Sanitary EnginsersOEnvironmental Studies
PO Box 97, Gamer, North Carolina 27529 (919) 772-5393 " PO Box 349, Boone, North Carolina 28607 (828) 262-1767

Woell Diagram
1
il
/
é
é
A
7
h:
g 8
a
g
:
g
E
&
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LOG OF BORING: P2-7

Lenolr County MSWLF Phase 2 Project No. G08095.6
Drilling contractor: Dermry's Well Drilling Date staried: 9/3/2008 Surface elavation: 84.95 ft (MSL)
Drili rig & method: 7.75" HSA w/ SPT Date ended: 9/3/2008 Top of pipe elevation: 88.20 ft (MSL)
Logged by: J. Pfohl ‘ Completion depth: 25.56 ft Depth to water (TOB): 13.00 #t
Stickup height: 3.25 it Depth to water (24hrs): 12.95 ft
_ Well Di
£ §' § 5 |2 . agram
] c | EE|E Description of Materlal & Remarks g
8 |5 |5F |5 o
17 Clayey Sand; brown to brown yellow, fine grained, frace organic top soil v
B with root debris, dry
: 14 Clayey Sand; brown to brown yellow, fine grained, dry § g
5 - 2
- g
J o g
1 2 Clayey Sand; same as above g‘ h
10 —- — 3
1 38 Silty Sand; light brown, poorly graded, trace silt, moist 5
15 = Silty Sand (ML) tan, Gravel=0.0%, Sand=59.48%, Silt & Clay=40.52%, B '
- § LL=45%, PL=29%, Pl=16% g I g
) =
1 19 Silty Sand; light brown, fine grained, wet o 3 o X g
0 - op) e gl I 11
1 e
i o e 0 I
12 Silty Sand; brown yellow, poorly graded, wet ol e
25 — Y g L
7 Boring ferminated at 25.6 feet
30
4
35 g
40 -
45 —
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LOG OF BORING: P2-8

Lenoir County MSWLF Phase 2 Project No. G08095.6
Drilling contractor: Derry's Well Drilling Date staried: 8/30/2008 Surface elevation: 89.51 ft (MSL)
Drill rig & method: 7.75" HSA w/ SPT Date ended: 8/30/2008 Top of pipe elevation: 92.58 ft (MSL)
Logged by: J. Pioh! Completion depth: 30.15 ft Depth to water (TOB): 16.50 ft
Stickup height: 3.07 ft Depth to water (24hrs): 16.45 ft
= | 8sle Woell Diagram
£ f’ E"E’ E| Description of Material & Remarks Z
2 a 1 B33 ﬂ ts
G |o g
i Silty Sand; tan grey, wet, medium dense, coarse grained /
] é
4 1 é
$ 19010
1 B | n
J Clayey Sand; tan and grey layers, moist, medium dense % g
. ' é 5
10 - I / &
1% E o] Z
4 15 Clayey Sand; wet, medium dense, less clay &
15 - ]
1 . | Silty Sand; grey brown, wet, medium dense, fine grained 8
20 — % — g
i =
i 3 —: 3
- 8 : g
% — Soil description (0-27.5') taken from log for overdrilled well P-7 i g
: i [
: 13 Silty Sand; grey brown, fine grained, saturated —
30 — A 38 O < ]
N Boring terminated at 30.1 feat
35 -
40 —
45 =
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LOG OF BORING: P2-9

Lenoir County MSWLF Phase 2

Drilling contractor: Derry's Well Drilling
Drill rig & method: 7.75" OD HSA w/SPT
Logged by: J. Ploh!

Date started: 8/30/2008
Date ended: 8/30/2008
Complstion depth: 33.19t
Stickup height: 3.10 ft

Project No. G08095.6

Surface elevation: 98.84 ft (MSL)
Top of pipe elevation: 101.95 ft (MSL)
Dapth to water (TOB): 23.00 ft

Dapth to water (24hrs): 18.21 #t

Depth (tt)

10

15

30

35

40

45

Soil Type
Symbol

Description of Material & Remarks

Sample

Well Diagram

Clayey Sand; red brown, few grey clay nodules, dry

Clayey Sand; red brown, fine grained sand faminated with cohesive clay,
moist

-----------------------------------------------------

Silty Sand; red brown, homogeneous, dense cemented sand, dry

Sand with Silt; poorly graded, red brown to orange, coarse grained, dry

Slity Sand; light brown, poorly graded dry

Silty Sand; light brown to orange, few cobble size smooth translucent

quartz fragments, damp

Silty Sand; fight brown, poorly graded with trace silt, wet

Boring terminated at 33.2 feet

Bentonite

#2 Sand Pach

Huickup (3.10)

2~ Sch 40 PVC Casing

%
é
%
7
é
%
%
2
/
7
/
7
%

2* Sch 40 PVC 0.010 Slottod Pipe

Municipal Engineering Services Company, P.A.
Operation/Construction Managers  Civil/Sanitary Engineers 1Environmental Studies
PO Box 97, Gamer, North Carolina 27529 (919) 772.5393 ... PO Box 349, Boone, North Carolina 28607 (826) 262-1767
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LOG OF BORING: P2-10

Lenoir County MSWLF Phase 2 “Project No. G08095.6
Drilling contractor: Derry's Well Drilling Date started: 8/30/2008 Surface elevation: 85.18 ft (MSL)
Drill rig & method: 7.75" OD HSA w/ SPT Date ended: 8/30/2008 Top of pipe elevation: 88.14 ft (MSL)
Logged by: J. Piohl Completion depth: 26.36 ft Depth to water (TOB): 14.00 ft
Stickup height: 2.95{t Depth to water (24hrs): 23.91 #t
£ g §: E % Well Diagram
g £ |EE|E Description of Materlal & Remarks A5
il ¥ N
17 Clayey Sand; orangs, medium grained, loose, dry / %
- é %
: 18 Clayey Sand; red brown, medium grained, moderatsly dense, slight relict g é é £
5 structure, dry A é % §
- Claysy Sand (CL) orange brown, Gravel=0.0%, Sand=73.55%, Silt & é é g
- Clay=26.45%, LL=29%, PL=15%, Pl=14% / / 5
] _ \ @ Y
| w0 Clayey Sand; red brown, medium to fine grained, very dense, dry E‘ L~
10 - )
: 37 Silty Sand; tan, medium grained, damp
15 - 8
1 28 Silty Sand; tan, medium grained, modsrately dense, moist g §
20 — 8§ 2
- g
- &
J ) . . &
] % Silty Sand; tan, medium grained, moderately dense, few black silt
partings, wet
25 —
J 1 ) ]
e Boring terminated at 26.4 feet
0 -
35 -
40 -
45 -
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LOG OF BORING: P2-11S

Lenoir County MSWLF Phase 2 Project No. G08095.6
Drilling contractor: Derry’'s Well Drilling Date started: 8/30/2008 Surface elevation: 82.80 ft (MSL)
Drill rig & method: 7.75° OD HSA Date ended: 8/30/2008 Top of pipe elevation: 85.76 ft (MSL)
Logged by: J. Pfohl Completion depth: 29.66 ft Depth to water (TOB): 14.00 ft
Stickup height: 2.97 ft Depth to water (24hrs); 13.85ft
3 ;: §'6 % Waell Diagram
€ | |FE E Description of Material & Remarks e
g |5 |53 H 3
3
J Clayey Sand; light brown, fine grained sand laminated with grey / 7
- cohesive clay, moist é %
] Clayey Sand; light brown, medium grained sand laminated with brown to é é
5 grey cohesive clay, moist B % % @
] 8§ A7 1
- 11
: Claysy Sand; red brown, poorly graded sand with cohesive clay, dry g g g
10 —-' . é é &
: |0
] Clayey Sand; brown, medium grained sand with cohesive grey clay, )
moist ]
15 -~
] Silty Sand with Clay, light brown, fine to medium grained sand with hop 2
20 cohesive clay, moist ; b e o I B
@
1 o
- s
- . . . . é ' 8
] Silty Sand with Clay; light brown, clay lense, cohesive, wet g e 237 I 4
25 — 9 g
- Iy
i Silty Sand with Clay; same as above —
30 _ « P A
- Boring terminated at 29.7 feet
35 -
40
4B —
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LOG OF BORING: P2-11D

Lenoir County MSWLF Phase 2

Drilling contractor: Derry's Well Drilling
Drill rig & method: 7.75" OD HSA w/ SPT
Logged by: J. Pfohl

Date slarted: 8/30/2008
Date ended: 8/30/2008
Completion depth: 44.62 fi
Stickup hsight: 3.15 1t

Project No. G08085.6

Surface elevation: 82.72 ft (MSL)

Top of pipe elevation: 85.87 it (MSL)
Depth to water (TOB): 14.00 ft
Depth to water (24hrs): 16.05 ft

£ § § = lo Well Diagram

£ = | =€ [§] Description of Material & Remarks 5

8‘ E S 2§ (O 4 -

1 _ , i
- Clayey Sand; light brown, fine grained sand laminated with grey 7 /
J cohesive clay, moist % %
T 18 Clayey Sand; light brown, medium grained sand laminated with brown to % %

5 a grey cohesive clay, moist g é
~ 1
] 7
1 4o Clayey Sand; red brown, poorly graded sand with cohesive clay, dry é g

10 — / /

] n
] R
] Clayey Sand (CL) brown, Gravel=0.0%, Sand=72.06%, Silt & % %
’ Clay=27.94%, LL=36%, PL=19%, Pi=17% é 4
15 — 32 } Clayey Sand; brown, medium grained sand with cohesive grey clay, é é
- moist 7 /
4 7 /
L B eI § 07 I8
g1 97 Siity Sand with Clay, light brown, fine to medium grained sand with é % 3

20 cohesive clay, moist g g 2
- 2
1 3 Silty Sand with Clay; light brown, clay lense, cohesive, wet é %

5 1
1wl 1
12 | Silty Sand with Clay; same as above / /

1 1 Y
] 1
1 24 Silty Sand with Clay; same as above é é

b — o} d K
- 5 ;
oo R R b L b 1 ;
4 23 Clayey Sand; black, thinly laminated black clay interbadded with grey |

40 - fine to medium grained sand, some lignitic wood, moist g 1 g
: !

Q.
J : 2

% Boring terminated at 44.6 fest 5
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LOG OF BORING: P2-12

Lenoir County MSWLF Phase 2

Drilling contractor: Derry's Well Drilling
Drill rig & method: 7.75" OD HSA w/ SPT
Logged by: J. Plohi

Date started: 8/30/2008
Date ended: 8/30/2008
Completion depth: 24.75 ft
Stickup height: 3.24 ft

Project No. G08095.6

Surface elevation: 82.52 ft (MSL)
Top of pips slevation: 85.77 ft (MSL)
Depth to water (TOB): 12.00 ft

Depth to water (24hrs): 12.01 #t

g 2] 8sle Well Diagram
£ | 2 |FRIg Description of Material & Remarks g
@ Y = 5 [ (U g
a |a |ag?|» g
] L 7 1X| Clayey Sand; light brown, fine grained sand laminated with grey
A % / cohesvie clay, moist
1 1a Clayey Sand; light brown, medium grailleo sand laminated with gray § g
5 cohesive clay, moist H
' ;
[~}
)
-t é &
| 62 Clayey Sand; red brown, poorly graded sand, few smooth cobble size B o
10 — translucent quartz fragments, dry -:'-__: -:'._,:
s - el
1 22 Silty Sand; light brown, poorly graded sand, few grey clay nodules, moist | —] g
- (R (2 g
15 o2 7
-d § . . §
: 16 Silty Sand; light brown, fine grained, homogeneous, wet s g
20 - ' g
7 Y
] ‘
25 ] Boring terminated at 24.8 fest
30 -
35 -
40 ~
45 —
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APPENDIX B
SLOPE STABILITY ANALYSES RESULTS






Material Property Legend

Soil Layer Unit Weight Friction Cohesion
(PCF) Angle (psf)
Waste - 70 20 200
- Clay Liner/Cap 125 20 400
C:Z;', e?igo\th?o 125 32 150
Clayey SAND 125 32 150
Silty SAND 125 32 100







Section A-A’ - Global Analysis
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Section A-A’ ~ Seismic Global Analysis
Aafety Factor
e 2.000
7 1250 }wnm
1,500 e
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§_ 1750 {
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Section B-B’ ~
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