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Dear Mr. Chao:
In response to your November 17, 2010 letter, we submit the following:

General

Fac/PermiCo 1D # Date Do 1O
The text has been revised as requested. Sho -
oy (K |02 26 | 205\ OV y2 7Y

Section 1.0 — Facility Plan

Response to DWM Comment Number 1: (Drawing F-1/Sheet 3 of 10)

According to the Design Hydro text Phase 1 and Part of Proposed Phase 2 will be sampled at the invert of
the existing forcemain at the leachate lagoon, also the other part of Phase 2 will be sampled at the invert of
the proposed forcemain at the leachate lagoon. These sampling locations have been revised on Drawing
F1, sheet 3 of 10 as requested.

-/

Section 2.0 — Engineering Plan

Response to DWM Comment Number 2: (Section 2.1.6-Cap System Standards)
The text has been revised as requested.

Response to DWM Comment Number 3: (Section 2.1.5 and 2.2.2)

The Erosion and Sedimentation Plan has been resubmitted for review and comment.

Response to DWW Comment Number 4:
(Section 2.2-Leachate Collection System Calculation Summary)

The text in question has been revised to state “200 feet” not “250 feet”.
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Response to DWM Comment Number 5: (Section 2.2.8)

i. —iii. The additional report, verifying the 2:1 slopes, has been added to Section 2.2.8 as
requested.

Section 4.0 — Construction Quality Assurance (CQA) Plan

Response to DWM Comment Number 6.
The text has been revised as requested.

Response to DWM Comment Number 7: (Section 2.4)

Table 1 has been revised as requested.

Response to DWM Comment Number 8: (Section 3.5,page 204)

i. and ii. The text has been revised on page 165 and 170 of the text as requested.

Response to DWM Comment Number 9: (Section 4.1)

The text has been revised as requested.

Response to DWM Comment Number 10: (Section 4.2.2)

i, We have replaced D2488 by D2487 in all applicable places.
ii. The text has been revised as requested.
ii.  The text has been revised as requested.

Response to DWM Comment Number 11: (Section 4.2.2(c)-Destructive testing, page 214)
The text has been revised as requested.

Response to DWM Comment Number 12: (Section 4.2.10)

i. The text has been revised as requested.

ii. The text has been revised as requested.
iii. The text has been revised as requested.

Response to DWM Comment Number 13: (Section 4.2.11, page 227)

The text has been revised as requested.

Response to DWM Comment Number 14: (Section 4.2.11(5)(b), page 229)

i. —iii. The text has been revised as requested.

Response to DWM Comment Number 15:

We have changed Section 4.2.10 from “Closure of Cohesive Soil Cap” to “Conformance Testing for

Interface Friction Angles of Capping Materials”. Subsequently, all remaining subsection numbers
have been shifted down one number, for example what was Section 4.2.10 is now 4.2.11.
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Section 5.0 — Operation Plan

Response to DWM Comment Number 16: (Section 5.1, page 254)

i. The text has been revised.
il. The monitoring wells and the surface water monitoring point have been added to Drawing P8,
sheet 10 of 11 as requested.

Response to DWM Comment Number 17: (Section 5.2.2)
The text has been revised.
Response to DWM Comment Number 18: (Section 5.2.12)

The text in Section 2.2.6 of the Design Hydrogeologic Study indicates that both samples will come
from the lagoon. The northern sump area of Phase 2 will have a forcemain that ties into the
existing forcemain from Phase 1 therefore the sample will be a composite sample taken at the
invert of said forcemain within the leachate lagoon. The southern sump area of Phase 2 will have a
forcemain that also runs to the leachate lagoon, this sample will also be taken at the invert of said
forcemain within the leachate lagoon. The two(2) sampling locations have been added to Drawing
P8, sheet 10 of 11 as requested.

Section 6.0 — Closure Plan

Response to DWM Comment Number 19: (Section 6.6)

The text has been revised to show that we are using the 250 mil Geonet for all instances sited, and
the charts have been revised to show only the eight(8) ounce weight.

Please find enclosed one (1) hard copy of the revised drawings and text, and a CD with the revised
Permit to Construct application. !f you have any questions or need additional information please
don't hesitate to give us a call.

Sincerely,
MUNICIPAL ENGINEERING SERVICES CO., PA

¥

yr

N i //? 5 ’§
WM L/ Ny Vﬁuﬁ!ﬁ%’é
Lisa H. Crawford
Designer

Enclosures
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SECTION 1.0

FACILITY PLAN
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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 to
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 six (6) phases of development. The first phase already exists, leaving five
(5) 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 5 will be vertical expansions over Phases 1 through 3. Phase 6 will be the stand
alone cell that was originally called Phase 4, which is approximately 3.92 acres.

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 15A NCAC 13A, to
also include hazardous waste from conditional exempt small quantity generators, Polychlorinated
biphenyls (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 to 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

The Facility has and uses the following equipment:

Compactor
Front-end Loaders
Pans

Dozers

Backhoe

g~
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1.2 Landfill Capacity

The Life Expectancy calculations were calculated for Phases 2-6 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. The facility has a permitted total capacity of 3,096,592 cubic

yards.

LIFE EXPECTANCY CALCULATIONS PHASES 2-6

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

Phase 2
Phase 3
Phase 4
Phase 5
Phase 6

Airspace Available

= 564,066 cubic yards
= 578,003 cubic yards
= 588,208 cubic yards
= 398,958 cubic yards
= 148,936 cubic yards

2,278,171 cubic yards

Years of Life

=5.12 years
=5.14 years
=5.12 years
= 3.40 years

=1.22 years

20.03 years

Soil requirements for construction, daily cover and final caps for Phases 2-6
(Assume an 8:1 Trash to soil ratio)

Soil needed for Construction
Soil needed for Daily Cover

Soil needed for Closure

222,479 cubic yards
253,131 cubic yards
307,421 cubic yards

Overall Soil Requirements = 560,552 cubic yards (soil needed for closure and daily cover)

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
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 to date, of the landfill

facility is 511,000 cubic yards.

Estimated schedule of closure will be approximately 20.03 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 cm/sec. 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 on-site soils to control disease vectors. The cap system will consist of twelve inches
(12") of bridging materiaSI (temporary cover), eighteen inches (18") of soil liner with a permeability no

greater than 1.0 x 10 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 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.

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. Leachate is pumped directly
to the City of Kinston sewerage facilities and the water is treated in the City’s waste water regional
treatment facility. There is no limitations on the daily flow according to the non-significant industrial user
pretreatment permit (attached) issued to the landfill by the City of Kinston. Consequently, leachate is
continuously pumped from the lagoon until the low water float turns off the pump(s).

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. The average monthly flow
collected from layer 4 (HDPE Liner) per acre for a five year period is 1.86 inches for January, 1.90
inches for February, 1.33 inches for March, 0.85 inches for April, 0.67 inches for May, 0.70 inches for
June, 1.25 inches for July, 1.70 inches for August, 2.44 inches for September, 1.19 inches for October,
1.00 inches for November and 0.74 inches for December.

Surge Volumes created by storm events are calculated in the HELP model and performance
calculations in Section 2.2.3 of this report. The surge or peak daily values for years one thru five are
0.72 inches per acre collected from layer 4 (Drainage Net), average head on layer 5 (HDPE Liner) 0.02
inches and the maximum head on layer 5 is 0.48 inches.

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 2.1.8 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 2.1.8 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 Waste
Management will be notified immediately followed by written communication.
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1.5 Special Engineering Features

There are no special engineering features.

1.6 Facility Drawings

Title Sheet
Index and Vicinity Map
Existing Conditions
Proposed Subgrade
Leachate Collection System
Phase 2 Fill
Phase 3 Fill
Phase 4 Fill
Phase 5 and Phase 6 Fill
0 Baseline Profile and Cross Sections

— — — — — )
000020000
- OoONOOOAPWN =
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SECTION 2.0

ENGINEERING PLAI
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CERTIFICATION

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

Pt
.;ﬁﬁyu

Jimmy D.mWoodie, 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.

The 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 3z 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/m2-
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 design of the leachate collection system is to have path for leachate to move that does require
it to flow thru any type of geotextile. This allows for some redundancy in the system. The leachate
is going to follow the path of least resistance to the low point (sump) of the landfill. The path will be
vertical or near vertical flow thru the waste to the three feet of protective cover. Some of the
leachate will percolate thru the protective cover to the drainage net; however, the largest volume
will flow along the interface of the protective cover and the in-place waste. It will flow along this
interface until the flow is intercepts by a leachate trench where the geotextile has been folded back
to expose the stone in the trench. The leachate flows vertically thru the rock to the drainage net. A
portion of the flow will be in the drainage net; but, the majority will flow on top of the net thru the
stone until the flow is deep enough to flow thru the holes in the pipe that is part of the leachate
collection line. Once the leachate is deep enough in the trench to flow into the pipe, it will flow in
the pipe to the sump. In the times of low flow, this may not happen until the leachate is near or
reaches the sump. Once the leachate is in the sump, it will be stored until the pump is
automatically turned on and the leachate is pumped to the lagoon.

The leachate that is collect in the drainage net will also flow to the sump. During low flows, the
drainage net may convey the majority of the liquid until it reaches the sump. Once it reaches the
sump, it will flow back thru the geotextile covering the drainage net and fill the sump in the same
manner as if the leachate flowed thru the stone and/or pipe network.

The critical flow capacity of the system is not for leachate that has flowed thru waste but for storm
water that has come in contact with waste. The Lenoir County landfill is divided into two drainage
areas with two separate sumps. Once waste is placed into one of the sumps, the storm water in
the drainage area becomes leachate because there are no diversions for storm water until the
height of the waste reaches the surrounding berm height. Once the waste has reached the
surrounding berm height, it can be diverted as surface runoff as long as it has not come in contact
with waste.

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.
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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

Phase 2 has a minimum vertical separation between subgrade and seasonal high ground water of 6.78
ft. and 5.28 ft. from long tern seasonal high. Considering settlement of .58 ft. ( 7 ins.), the subgrade
elevation exceeds the minimum requirement of four feet above the seasonal high ground-water table
and there is no bedrock.

2.1.4 Location Coordinates and Survey Control

Survey control coordinates are shown on the drawings and any additional information 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.

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 with membrane boots that
penetrate the cap. The cap system will also include the proper seeding and mulching of the erosive
layer and other erosion control devices, as approved by the NCDENR - Land Quality Section, as
indicated in the NC Erosion and Sediment Control Planning Design Manual.

Prior to beginning closure, the County will notify the Division of Waste Management 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 Waste Management if the County
demonstrates that the landfill has the capacity to receive additional waste and the County has taken
and will continue to take all steps necessary to prevent threats to human health and the environment
from the unclosed 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
Waste Management 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 unclosed landfill.

Following closure of the landfill, the County will record a notation on the deed to the landfill property and
notify the Division of Waste Management 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 Waste Management. The County may request permission
from the Division to remove the notation from the deed if all waste is removed from the landfill.
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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 which is Non-Significant Industrial User (NSIU-3). 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 fills 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.

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.

2.1.8 Existing Landfill Leachate Permit and Flow Data
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KINSTON PUBLIG SERVIGES

Bujldings & Grounde, Business Offien, Elactric, Engineering, Environmental Services,
Flact Maintonance, Mater Reading, Stormwaler, Streets, Wastewater, and Water

"’m“;_\, Kinston, the rig/:f place ... Kinston Public Services, the vight dhoice.

March 2, 2009

Tom Miller

Solids Waste Direclor
Lenoir County Landfill
P.0. Box 3289
Kinston, NC 28551

Re:  Transmittal Letter for Lenoir County Landfill Leachate Permit, #NSIU-3
Dear Mr. Miller:
Your Landfill Leachate Permit(TUP #NSTU-3) is enclosed. This permit is issued in response to
your Tndustrial User Wastewater Survey and Application which was received by the POTW on
February 12, 2009. This permit is issued pursuant to the requirements of North Carolina General
Statute 143-215.1 and the local Sewer Use Ordinance.

* The following modification has been ruade:

. Updated wording throughout permit (highlighted in red)

PLEASE READ THIS PERMIT CAREFULLY.
if any parts, measurement frequencics, or sampling requirements contained in this permit are
unacceptable to you, you have the right to an adjudicatory hearing upon written request within
thirty (30) days following receipt of this letter. Unless such demand is madc, this decision shall

be final and binding.

If I can be of any further assistance, pleasc call me at 252-939-3306 or email at
Kenneth.Stevens@ci. kinston.nc.us.

Sincerely,

Katb]& Stevcns, Tr.
Pretreatment Coordinaror

c: Charles Cauley- Kinston RWRF Superintendent

File
Enclosure
Kinston Regional Water Reclemation Facility
2101 Becion Farm Rd Kinston, Narth Carollna 28501 Phone (252) 939-3308 Fax (252) 939-3741
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CITY OF KINSTON, NORTH CAROLINA
PERMIT
Non-Significant Industrial User Pretreatment Permit (NSIUP)

To Discharge Wastewater Under the
Industrial Pretreatment Program

_ NSIU-3___
NSIUP Number

In compliance with the provisions of the City of Kinston City Code, North Carolina General
Statute 143-215.1, any applicable City pretreatment regulations, all other lawful standards and
regulations promulgated and adopted by the North Carolina Environmental Management
Comruission, and the City of Kinston,

LENOIR COUNTY LANDFILL

is hereby authorized to discharge landfill leachate from a facility located at

2949 Hodges Farm Road
LaGrange, NC

into the City of Kinston sanitary sewer system in accordance with effluent limitations,
monitoring requirements, and all other conditions set forth in Parts 1, IT, and [T of this Non-
Significant Industrial User Pretreatment Permit (NSTUP).

This permit shall become effective at midnight on April 1, 2009

This permit and the authorization to discharge shall expire at midnight on April 1, 2012

00509 [hed OPauTT
Date Rhonda F, Barwick
Director of Public Services
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NSIU-3

Page 1
NSIUP BASIC INFORMATION
Receiving POTW name: Kington Regional Water Reclamation Facility
POTW NPDES #: NC0024236
NSIUP Name; Lenoir County Landfill
NSIUP Number: NSJU-3
NSIUP Effective Date: April 1, 2009
Pipe Number(s): 01

. NSIUP Expiration Date:

April 1,2012

NSTUP MODIFTCATION HISTORY

Date Modified:
Date Modified:

Date Modified:
Date Modified:

Date Modified:

April 1, 2004- Issued permit,

Angust 9, 2004~ Added electronic submission of monthly report
criteria. Redefined pretreatment needs.

April 1, 2006- Renewed permit, Increased sampling from once
cvety six months to quarterly,

December 1, 2006- Changed receiving POTW from Peachtree to
Kinston Regional Water Reclamation Facility.

April 1, 2009- Renewed permit. Updated wording throughout
permit (highlighted in red)
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NSIU-3

Page 2
PART L
INDUSTRIAL USER SPECIFIC CONDITIONS
1.  AUTHORIZATION STATEMENT:
The permittee is hereby authorized to:
a. operate a groundwater leachate facility as needed to meet final pretreatment
limitations, if applicable.
Treatment Unit(s) : N/A
b. discharge from said treatment works into the Kinston Regional Water
Reclamation Facility, NPDES Permit Number NC0024236
c. after receiving authorization to construct from the City of Kinston, construct

and operate pretreatment units as needed to meet final effluent limitations
(once they have been established in this permit). After the City of Kinston
establishes limits, with the exception of pH, Lenoir County shall have 36
months to have designed and installed adequate pretreatment to meet those
limits. :
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NSIU-3
Page3

2. DESCRIPTION OF TUP DISCHARGE(S):

Pipe Description of Discharge

01 Total Flow - leachate. Sample may be collected at Lift Station (if discharging) or
Leachate Lagoon (if not discharging),

3. SCHEMATIC AND MONITORING LOCATIONS:

Solid Wasle Disposal Cell

|

HDPE Force Main : . WWTP
Leachate Coflection HDKE‘ Gravity HDPE FO/CC Main 1
! ] v
— )
L City of Kinslon MrahdlE
Leachate Sumip Pump Leachate Lsgoon Litt Station

Teachate Sampting Location
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4, EFFLUENT LIMITS AND MONITORING REQUIREMENTS - FINAL

NSIU-3
Page 4

The permittec may discharge from the pipe number specified in Part I(2) according to these
effluent limits and monitoring requirements. Parameters not limited in this permit shall be

discharged in accordance with the City of Kinston Sewer Use Ordinance.

PARAMETER EFFLUENT SAMPLE TYPE PERMITTEE
LIMITATION-DAILY MONITORING
MAXIMUM FREQUENCY
FLOW N/A Discharge pump reudings *Daily
Bon N/A Composite Quarterly
TSS N/A Composite Quarterly
pH 6-9 (units) Grab *Daily
TOTAL PHOSFHORUS N/A Composile Quarterly
AMMONIA NITROGEN NIA Composite Quarterly
TOTAL KJIELDAHL NA Composite Quarterly
NITROGEN
CYANIDE N/A Grab Quarterly
ARSENIC N/A Composite Quarterly
CADMIUM " N/A Composite Quarlerly
CHROMIUM NA Composite Quarlerly
COPPER NIA Composite Quarterly
LEAD N/A Composite Quarterly
MERCURY N/A Composite Quarterly
MOLYBENDUM NA Composite Quarterly
NICKEL ’ N/A Composite Quarterty
SELENTUM ) N/A Compusile Quarterly
SILVER N/A Composite Quarterly
ZINC N/A Compositc Quarierly
BTEX N/A Grab Quartcrly
VOLATILES, ORGANIC NIA . Grah Once cvery six months
EPA Mcthod 8260B
VOLATILES, SEMI EPA N/A Composite Once every six months
Mcthod 625

BOD - Biological Oxygen Detmand
TSS - Total Suspended Solids
*Sce Part 1L, Industrial User General Conditions |, Reporting.
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NSIU-3
Page 5

5, DEFINITIONS

In addition to the definitions in the Control Authority Sewer Use Ordinance the following
definitions and requirements apply:

a. Composite Sample:
A composite sample is defined as the automatic or manual collection of one grab
sample of constant volume, not less than 100 ml. collected every hour during the
entire discharge period on the sampling day. Sampling day shall be a typical
production, and discharge day.

b. Grab Sample:
A grab sample is defined as a single "dip and take" sample collected at a
representative point in the discharge stream.

c. Instantaneous Measurement:
An instantaneous measurement is defined as a single reading, observations, or
measurement.

d. " Daily Monitoring Frequency ,
‘ Daily monitoring frequency as specified in this permit shall mean each day of
discharge.
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NSIU-3
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PART II
INDUSTRIAL USER GENERAL CONDITIONS

1, REPRESENTATIVE SAMPLING

Samples and measurements taken as required herein shall be representative of the volume
and nature of the monitored discharge. All samples shall be taken at the monitoring points -
specified in this permit and, unless otherwise specified, before the effluent joins or is

diluted by any other wastestream, body of water, or substance. Monitoring points shall

not be changed without notification to, and approval by, the permit issuing authority.

2. REPORTING

a. Monitoring results obtained by the permittee shall be reported on forms specified
by the Control Authority and/or Municipality, postmarked or electronically
submitted no later than the twentieth day of the month following the month in
which the samples were taken, If no discharge occurs during the reporting period,
“no discharge" shall be reported. Copies of these and all other reports required
herein shall be submitted to the authorized representative of the Control Authority
and/or Municipality and shall be sent to the following address:

Kenneth R, Stevens, Jr.

Prctreatment Coordinator

Kinston Regional Water Reclamation Facilily
2101 Becton Farm Road

Kinston, N.C. 28501

lilectronic Submission:
Kenneth.Stevens@ci kinstgn.ne.us

b, If the sampling performed by the permittee indicates a violation, the permittee shall
notify the Control Authority within 24 hours of becoming aware of the violation:

Kenneth R. Stevens, Jr.. Office; (252) 939-3306
Charles Cauley (alternate):  Office: (252) 939-3375
Cell: (252) 560-0252

The permittee shall also repeat the sampling and analysis and submit the results of
the repeat analysis to the Control Authority within 30 days after becoming aware
of the violation. .
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c, If no setf-monitoring is required by this IUP, and the sampling performed by the
Control Authority and/or Municipality indicates a violation, the Comrol Authority
and/or Municipality shall noufy the permittee within 24 hours of becoming aware
of the violation. and the permittee shall sample for the applicable parameter and
submit the results of this analysis within 30 days after the POTW became aware of
the violation,

TEST PROCEDURES

Test procedures for the analysis of pollutants shall be performed in accordance with the
techniques prescribed in 40 CFR part 136 and amendments thereto unless specified
otherwise in the monitoring conditions of this permit

ADDITIONAL MONITORING BY PERMITTEE

If the permittee monitors any pollutant at the locations(s) designated herein more
frequently than required by this permit, using approved analytical methods as specified
above, the results of such monitoring shall be submitted to the Control Authority. The
Control Authority may require more frequent monitoring or the monitoring of other
pollutants not required in this permit by written notification.

DUTY TO COMPLY , '

The permittee must comply with all conditions of this permit. Any permit noncompliance
constitutes a violation of the City of Kinston Sewer Use Ordinance and is grounds for
possible enforcement action.

DUTY TO MITIGATE - PREVENTION OF ADVERSE IMPACT

The permittee shall take all reasonable steps to minimize or prevent any discharge in
violation of this permit which has a reasonable likelihood of adversely affecting human
health, the POTW, the waters receiving the POTW's discharge, or the environment.

FACILITIES OPERATION, BYPASS

The permittee shall at all times maintain in good working order and operate as efficiently
as possible, all control facilities or systems installed or used by the permitiee to achieve
compliance with the terms and conditions of this permit, Bypass of treatiment facilities is
prohibited except when approved in advance by the Control Authority. Bypass approval
shall be given only when such bypass is in compliance with 40 CFR 403.17.
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10.

NSIU-3
Page 8

REMOVED SUBSTANCES

Solids, sludges, filter backwash, or other pollutants removed in the course of treatment or
control of wastewaters shall be disposed of in 8 manner such as to prevent any pollutants
from such materials from entering the sewer system. The permittee is responsible for
assuring its compliance with any requirements regarding the generation, treatment,
storage, and/or disposal of "Hazardous waste" as defined under the Federal Resource
Conservation and Recovery Act,

UPSET CONDITIONS

An "ypset" means an exceptional incident in which there is an unintentional and temporary
noncompliance with the effluent limitations of this permit because of factors beyond the
reasonable control of the permittee. An upset does not include noncompliance to the
extent caused by operational error, improperly designed or inadequate treatment facilities,
lack of preventative maintenance, or careless or improper operations.

An upset may constitute an affirmative defease for action brought for the noncompliance.
The permittee has the burden of proof to provide evidence and demonstrate that none of
the factors specifically listed above were responsible for the noncompliance.

RIGHT OF ENTRY

The permittee shall allow the staff of the State of North Carolina Department of
Environment and Natural Resources, Division of Water Quality, the Regional
Administrator of the Environmental Protection Agency, the Control Authority, and/or
their authorized representatives, upon the presentation of credentials:

a. To enter upon the permittee's premises where a real or potential discharge is
located or in which records are required to be kept under the terms and conditions
of this permit; and

b. At reasonable times to have access to and copy records required to be kept under
the terms and conditions of this permit; to inspect any monitoting equipment or
monitoring method required in this permit; and to sample any discharge of
pollutants,
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11.  AVAILABILITY OF RECORDS AND REPORTS

The permittee shall retain records of all monitoring information, including all calibration |
and maintenance records as well as copies of reports and information used to complete the ;
application for this permit for at least three years. All records that pertain to matters that

are subject o any type of enforcement action shall be retained and preserved by the

permittee until all enforcement activities have concluded and all periods of limitation with

respect to any and all appeals have expired. Except for data determined to be confidential

under the Sewer Use Ordinance, all reports prepared in accordance with terms of this

permit shall be available for public inspection at the Control Authority. As required by the

Sewer Use Ordinance, effluent data shall not be considered confidential.

12. DUTY TO PROVIDE INFORMATION

The permittee shall furnish to the Director of Public Services or his designees, within a
reasonable time, any information which the Director, his designee, or the Division of
Water Quality may request to determine whether cause exists for modifying, revoking and
reigsuing, or terminating this permit or to determine compliance with this permit. The
permittee shall also fisrnish, upon request, copies of records required to be kept by this
permit.

13, SIGNATORY REQUIREMENTS

All reports or information submitted pursuant to the requirements of this permit must be
signed and certified by the Authorized Representative as defined under the Sewer Use
Ordinance. If the designation of an Authorized Representative is no longer accurale
because a different individual or position has responsibility for the overall operation of the
facility, or overall responsibility for environmental matters for the company, a few
authorization satisfying the requirements of this section must be submitted to the POTW
Director prior to ot together with any reports to be signed by an authorized
representative. *See Part I11, 2. Electronic Submission for emailed reports requirements
ta the Control Authority.

14. TOXIC POLLUTANTS

If a toxic effuent standard or prohibition (including any schedule of compliance specified
in such effluent standard or prohibition) is established under Section 307 (2) of the Federal
Clean Water Act for a toxic pollutant which is present in the discharge and such standard
or prohibition is more stringent than any limitation for such pollutant in this permit, this
permit may be revised of modified in accordance with the toxic effluent standard or
prohibition and the permittee so notified,
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17.
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20.

NSIU-3
Page 10

CTVIL AND CRIMINAL LIABILITY

Naothing in this permit shall be construed to relieve the permittee from civil or eriminal
penalties for noncompliance.

FEDERAL AND/OR STATE LAWS

Nothing in this permit shall be construed to preclude the institution of any legal action or
relieve the permittee from amy responsibilities, liabilities, or penalties established
pursuant to any applicable Federal and/or State law or regulation,

PENALTIES

The Sewer Use Ordinance of the Control Authority provides that any person who violates
a permit condition is subject to a civil penalty not to exceed $25,000 dollars per day of
such violation. Under State law (NCGS 143-215.6B), under certain. circumstances itisa
crime to violate terms, conditions, or requirements of pretreatment permits, It is a crime
to knowingly make any false statement, representation, or certification. in any record or
other document submitted or required to be maintained under this permit, including
monitoring reports or reports of compliance or noncompliance. The City of Kinston
Sewer Use Ordinance provides that any person who knowingly makes any false:
staternent, representation, or certification in any reeotd or their document submitted or
required to be maintained under this permit, including monitoting reports shall be in
violation of the City Ordinance. These crimes are enforced at the prosecutorial discretion
of the local District Attomey.

NEED TO HALT OR REDUCE NOT A DEFENSE

Tt shall not be a defense for a permittee in an enforcement action that it would have been
necessary to halt or reduce the permitted activity to maintain compliance with the
conditions of the permit.

TRANSFERABILITY

This permit shall not be reassigned or transferred or sold to a new user, different
premises, or a new or changed operation without approval of the City.

PROPERTY RIGHTS
This permit does not convey any property rights in either real or personal property, or any

exclusive privileges, nor does it authorize any injury to private property or any invasion
of persanal rights, nor any infringement of Federal, State or local laws or regulations.
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23.

26.

SEVERABILITY

The provisions of this permit are severable and, if any provision of this permit or the
application of any provision of this permit to any circumstance is held invalid, the
application of such provision to other circumstances and the remainder of this permit shall
not be affected thereby.

PERMIT MODIFICATION, REVOCATION, TERMINATION

This permit may be modified, revoked and reissued or terminated with cause in
accordance to the requirements of the City of Kinston Sewer Use Ordinance and North
Carolina General Statute or implementing regulations.

REAPPLICATION FOR PERMIT RENEWAL

The permittee is responsible for filing an application for reissuance of this permit at least
90 days prior to its expiration date.

DILUTION PROHIBITION

The permittee shall not increase the use of potable or process water or in any other way
attempt to dilute the discharge as & partial or complete substitute for adequate treatment
to achieve compliance with the limitations contained in this permit.

REPORTS OF CHANGED CONDITIONS

The permittee shall give notice to the Control Authority and/or Municipality, if any
planned significant changes to the permittee's operations OF system which might alter the
nature, quality, or volume of its wastewater at least 180 days before the change. The
permitiee shall not begin the changes until receiving writlen approval from the Control
Authority and/or Municipality. Also sce Part II, 30 below lor additional reporting
requirements for spill/slug issues.

CONSTRUCTION
No construction of pretreatment facilities or additions thereto shall be begun until Final

Plans and Specifications have been submitted to the Control Authority and written
approval and an Authorization to Construct have been issued.
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immediately upon the first awareness of the commencement of the discharge.

Notification shall inchude location of the discharge, type of waste, concentration and
volume if known and corrective actions taken by the permittee. A written follow-up
report thereof shall be filed by the permittee within five (5) days, unless waived by the
Control Authority. Such notification shall not relieve the permittee from any liability
which may be incurred as a result of the discharge.
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NSIU-3
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REOPENER

The permit shall be modified or, alternatively, revoked and reissued to comply with any
applicable effluent standard or limitation for the control of any pollutant shown to
contribute to toxicity of the WRF effluent, any pollutant that is otherwise limited by the
POTW discharge permit or any nonlimited parameters including, but not exclusively; Zinc,
Capper, Nickel, Chromium, Lead and Total Phosphorus, The permit as modified or
reissued under this paragraph may also contain any other requirements of City or Federal
pretreatment regulations then applicable.

CATEGORICAL REOPENER

This permit shall be modified, or alternatively, revoked and reissued, to comply with any
applicable effluent standard or limitation issued or approved under Sections 302(b)(2)(C)
and (D), 304(b)(2), and 307(a)(2) of the Clean Water Act, if the effluent standard or
limitation so issued or approved:

a. contains different conditions or is otherwise more stringent than any effluent
limitation in this permit; or

b. controls any pollutant not limited in this permit.

The permit as modified or reissued under this paragraph shall also contain any other
requirements of the Act then applicable.

GENERAL PROHIBITIVE STANDARDS

The permittee shall comply with the general prohibitive discharge standards in 40 CFR
403.5(a) and (b) of the Federal pretreatment regulations.

REPORTS OF POTENTIAL PROBLEMS

I'he permittee shall provide protection from accidental and stug discharges of prohibited
malcrials and other substances regulated by this permit. The permittee shall also notify the
POTW immediately of any changes at its [acility affecting the potential for spills and other
accidental discharge, discharge of a non-routing, episodic nature, a non-customary batch
discharge, ot a slug load as defined in the Sewer Use Ordinance.

Additionally, the permittee shall notify by telephone the Control Authority and/or
Municipality immediately of all discharges that could cause problems to the POTW
including any slug loadings as defined in the Sewer Use Ordinance, If the permittee
experiences such a discharge they shall inform the Control Autharity and/or Municipality
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PART OI
SPECIAL CONDITIONS

FLOW MEASUREMENT REQUIREMENTS

The permittee shall maintain appropriate discharge flow measurement devices (Certified
wastewater pumps) and methods consistent with approved scientific practices to ensure the
accuracy and reliability of measurements of the volume of monitored discharges, The devices
shall be installed, calibrated, and maintained to ensure accuracy. The pumps shall be
calibrated/checked foraccuracy annually. Any modifications to the flow metering equipment
shall be approved by the City prior to installation. If a required flow measurement device
fails, the City shall be notified within 24 hours.

ELECTRONIC SUBMISSION REQUIREMENTS

Reports or information that is electronically submitted (emailed) docs not requirc a signature
from the duly authorized agent of the permittee. All reports submitted elcctronically shall be
considered certified accurate and truthful from the permittee and shall be regarded as the
equivalent of a signed mailed copy. All data (lab sheets, self monitoring results, etc.)
submitted shall be kept on site for verification at the annual inspection, along with a signed
“hard” copy of the original report.
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LENOIR COUNTY LANDFILL

JUP PERMIT NO: NSIU-3 DISCHARGE NO; _01 Month: August YEAR;: 2008
FACILITY NAME: _Lenoir County Landfill DISCHARGES TO: _Kinston RWRF
CONTACT PERSON(S): Tom Miller/Mike Jarman PHONE: 252-566-4194
CERTIFIED LABORATORIES:

* If required to sample other than pH and temperture Person(s) collecting Sample; Gene Stallings

Mall ORIGINAL to:

CITY OF KINSTON-PUBLIC SERVICES (WWTP) X

ATTN: KENNETH R, STEVENS, JR. (SIGNATURE OF PERSON AUTHORIZED TO REPRESENT

P.0. DRAWER 339 THIS FIRM IN OFFICIAL DEALINGS WITH THE CITY)

KINSTON, NC 28502 BY THIS SIGATURE, | GERTIFY THAT THIS REPORT IS

Emall: Kenneth.Stevens@cl.kinston.nc.us ACCURATE AND COMPLETE TO THE BEST OF MY KNOWLEDGE

D OPERATION FLOW SPECIAL
A HOURS Discharge pH TIME NOTES
T Pumps
E T
# HRS GALLONS | UNITS AM/PM
1 No Discharge
2 No Discharge
3 No Discharge
4 No Discharge
5 No Discharge
5 No Discharge
7 No Discharge
8 No Discharge
2] No Discharge
10 No Discharge
11 _ Na Discharge
12 8.27 56897.6 7.28 8:00 Rain
13 6,43 44238 .4 7.27 8:00 Rain
14 7.38 50774.4 7.27 8:00 Raln
15 No Discharge
16 No Discharge
17 No Discharge
18 No Discharge
19 Nao Discharge
20 No Discharge
21 No Discharge
22 No Discharge
23 No Discharge
i 24 No Discharge
; 25 No Discharge
i 76 , No Discharge
7 Nao Discharge
s 28 No Discharge
: 29 : No Discharge
: 30 No Discharge
P 31 No Discharge
: AVERAGE 4900.335484 7.2733
MAXIMUM 56897.6 7.28
MININUIM 44238.4 7.27
COMP/GRAB Cont GRAB
DAILY LIMIT : N N/A N/A
WEEKLY LIMIT N/A N/A
MONTHLY LIMIT N/A >=6, <=9
COMLPIANT N/A YES
TOTAL 1519104
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LENOIR COUNTY LANDFILL

JUP PERMIT NO: NSIU-3 DISCHARGE NO: _01 Month: NOV YEAR: 2008
FACILITY NAME: _Lenoir County Landfill DISCHARGES TO: _Kinston RWRF
CONTACT PERSON(S): Tom Miller/Mike Jarman PHONE: 252:566-4194
CERTIFIED LABORATORIES: :

* if required to sample other than pH and temperture Person(s) collacting Sample: Gane Stallings

Mail ORIGINAL to:

CITY OF KINSTON-PUBLIC SERVICES (WWTP) X
ATTN: KENNETH R, STEVENS, JR. (SIGNATURE OF PERSON AUTHORIZED TO REPRESENT
P.0. DRAWER 339 THIS FIRM IN OFFICIAL DEALINGS WITH THE CITY)
KINSTON, NC 28502 BY THIS SIGATURE, | CERTIFY THAT THIS REPORT IS
Email; Kennath.Stevens@cl.kinston.nc.us ACCURATE AND COMPLETE TO THE BEST OF MY KNOWLEDGE
D OPERATION FLOW SPECIAL
A HOURS Dischar pH TIME NOTES
T Pumps
E LT
# HRS GALLONS) UNITS AM/PM
1 Did Not Pump
2 Pid Not Pump
3 Did Not Pump
4 Did Not Pump
5 Did Not Pump
6 Did Not Pump
7 Did Not Pump
8 Did Not Pump
9 Did Not Pump
10 Did Not Pump
11 Did Not Pump
12 Did Not Pump
13 Did Not Pump
14 Did Not Pump
15 Did Not Pump
16 Did Not Pump
17 0.40! 48068.4 | 7.28 8:00 3" Rain
18 7.41] 38184 7.27 8:00 0
19 6.67] 34417.2 | 7.28 8:00 [1]
20 6.37| 32869.2 | 7.28 8:00 0
21 : Did Not Pump
22 Did Not Pump
23 : Did Not Pump
24 Did Not Pump
25 Did Not Pump
26 Did Not Pump
27 - Did Nat Pump
28 Did Not Pump
29 Di¢ Not Pump
30 Did Nat Pump
| AVERAGE 5147.98 7.2775 :
* MAXIMUM 48968.4 7.28
MININUIM 32869.2 7.27
COMP/GRAB Cont GRAB
DAILY LIMIT N/A - N/A
WEEKLY LIMIT N/A N/A
MONTHLY LIMIT N/A  >=6,<=9
COMLPIANT N/A YES
TOTAL 154438.8
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*~LENOIR COUNTY LANDFILL

|UP PERMIT NO: NSIU3 DISCHARGE NO: _01 Month: Nov YEAR: 2009
FACGILITY NAME: _Lenoir Countv Landflll DISCHARGES TO: _Kinston RWRF
CONTACT PERSON(S): Tom Miller/Mike Jarman PHONE: _252.566-4194
GERTIFIED LABORATORIES: _- :

* If required to sample other than pH and tamperfure Person(s) collecting Sample:

Mail ORIGINAL to:
CITY OF KINSTON-PUBLIC SERVICES WWTK)

ATTN: KENNETH R. STEVENS, JR. (SIGNATURE OF PERSON AUTHORIZED TO REPRESENT
P.0. DRAWER 339 THIS FIRM IN OFFICIAL DEALINGS WITH THE CITY)
KINSTON, NC 28502 BY THIS SIGATURE, | CERTIFY THAT THIS REPORT IS
Email: Kenneth.Stevens@ci.kinstorn.ne.us ACCURATE AND COMPLETE TO THE BEST OF MY KNOWLEDGE
D OPERATION FLOW SPECIAL
A HOURS Discharge pH TIME NOTES
T Pumps
E it
7 HRS GALLONS | UNITS AMIPM
1 No Discharge
2 No Discharge -
3 No Discharge
4 No Discharge
5 No Discharge
6 No Discharge -
7 No Discharge
8 No Discharge
g No Discharge
10 No Discharge
11 ) ) No Discharge
12 No Discharge
13 No Discharge
14 No Discharge
15 No Discharge
16 8.84] 45614.4 7.29 8:00 AM Pumped
17 7.66| 39525.6 7.30 8:00 AM Pumped
18 7.67| 39577.2 7.30 8:00 AM Pumped
19 . 5.64f 291024 7.30 8:00 AM Pumnped
20 j 1.88] 9700.8 7.30 8:00 AM Pumped
21 No Discharge .
22 No Discharge
23 No Discharge
24 No Discharge
25 Na Discharge
26 : . No Discharge
27 . No Discharge
28 No Discharge
28 No Discharge
30 No Discharge
AVERAGE 5450.68 7.29
MAXIMUM 45614 .4 7.29
MININUIM 9700.8 7.29
COMP/GRAB Cont GRAB
DAILY LIMIT N/A N/A
WEEKLY LIMIT N/A N/A
MONTHLY LIMIT N/A >=6, <=9
COMLPIANT ‘ N/A YES

TOTAL 163520.4
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JUP PERMIT NO: NSIU-3
FACILITY NAME: _Lenoir County Landfill
CONTACT PERSON(S): Tom Miller/Mike Jarman

CERTIFIED LABORATORIES;

LENOIR COUNTY LANDFILL

DISCHARGE NO: _01

PHONE:

* If required to sample other than pH and temperture

Porsan(s) collecting Sample:

Month: Jan YEAR: 2010
DISCHARGES TO: _Kinston RWRF

252-566-4194

Mail ORIGINAL tor

‘CITY OF KINSTON-PUBLIC SERVICES (WWTP)X__ Tam Millor

ATTN: KENNETH R. STEVENS, JR.

P.0. DRAWER 339

KINSTON, NC 28502
Email: Kermeth.Stevens@ci.k!nston.nc.us

[SIGNATURE OF PERSON AUTHORIZED TO REPRESENT
THIS FIRM IN OFFICIAL DEALINGS WITH THE CITY)}
BY THIS SIGATURE, | CERTIFY THAT THIS REPORT I8
ACCURATE AND COMPLETE TO THE BEST OF MY KNOWLEDGE

D OPERATION FLOW SPECIAL
A HOURS Discharge pH TIME NOTES
T Pumps
E _ .
# HRS GALLONS UNITS AM/PM
1 No Discharge
2 No Discharge
3 No Discharge
4 No Discharge
5 No Discharge
6 15.58 80392.8 7.29 8:00 AM No Rain
7 10.27 52793.2 7.28 8:30 AM No Rain
3 10.16 52425.6 7.28 8:00 AM No Rain
9 9.1 47007.6 7.28 8:00 AM No Rain
10 8.67 44737.2 7.28 8:00 AM Rain 2"
11 10.27 52993.2 7.30 8:00 AM No Raln
12 11.59 59804.4 7.30 8:30 AM No Rain
13 7.86 40557.6 7.30 8:00 AM No Rain
14 wessmreTarned Off pumps at 8:00 A Mreeie, No Rain
15 No Discharge
16 No Discharge
17 No Discharge
18 No Discharge
19 No Discharge
20 No Discharge
21 No Discharge
22 No Discharge
23 No Discharge
24 No Discharge
25 No Discharge
26 No Discharge
57 No Discharge
28 No Discharge
29 No Discharge
[ 30 No Discharge
[ 31 No Discharge

AVERAGE 13893.92258 7.282

MAXIMUM 80392.8 7.29

MININUIM . 40557.6 7.28

COMP/GRAB Cont GRAB

DAILY LIMIT N/A N/A

WEEKLY LIMIT N/A N/A

MONTHLY LIMIT N/A >=6, <=8

COMLPIANT N/A YES

TOTAL 430711.6
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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 200’ 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.
2.2.6).

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.
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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 2:

Required soil for:

Daily Cover Phase 2:
Closure System Phase 2:

Total Soil required

To build, operate and close Phase 2:

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

*Determined by AutoCADD computer program.
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2.2.2 Erosion Control
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REVISION TO APPROVED
EROSION CONTROL PLAN

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

Area Designation

D1
D2
D3
D4

Acres

11.99

1.96
2.81
3.59

Drainage/ Disturbed Areas

C factor

0.50
0.50
0.35
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
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Raleigh, North Carolina 35.8706N. 78.7864W
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2 5.58 4.46 3.74 2.58 1.62 0.94 0.66 0.40 0.24 .14
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6.19
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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:
13.95x 0.50 =6.98

6.40x0.35 =2.24
20.35 9.22

Combined C factor + acreage = Composite C = 9.22 + 20.35 = 0.45 = Composite C

Q(25) = ClA= (.45)(6.19)(20.35) = 56.68 cfs

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

Surface area S = 435(56.68) = 24,656 ft2

Use 6:1 Length:width ratio = (24,65616) -2 = 64.10’
use 69’ x 448’ min. surface area dimension

Surface Area required
Surface Area Provided

24,656 square feet
26,000 square feet

Depth of basin:

depth = Capacity/disturbed area

Capacity needed is 1800 ft3/acre.
Capacity = (1800)(20.35) = 36,630 t3 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)-2 = 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.
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Principal spillway barrel size:

Size for a 25 year storm:
C = 0.45 (composite C)
l=6.19
A = 20.35 acres (total drainage area)

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

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

Outlet Protection: L =20" W =23.5" dgg=12" 27" min. thickness
Riser pipe for Principal spillway:

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

Footing for riser pipe:

Weight of water: nrzh(62.4) = 2450.44
Concrete: 150 Ibs per ft3

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.

"

|0
Figure 6.64b Skimmer
orifice diameter as a function
of the basin volume and
basin dewatering time. | A X b
| ¥ 13
-1 ? y’q{f///%
= /T' = ] ji/ o1 ,/
< LA
0.25 :?/ & %/s"//fj/
. L
5 L1 _x o~ (o
(A 3
| g 8%
2 A
3 g H
5 —&— 0.25day —#— 05day —A— lday |||
14
10 1
—%— 2 days —%—3days —e— 7days
—— 5 days ——— 10 days
o 0 T o
1000 10000 100000 1000000

P:\solid waste\G08095-Lenoir Co. PTC Ph. 2\documents\G08095-PTC-ph.2.doc Ich  10/22/09 REV. 8/6/2010 REV.8/19/2010  Rev. 9/24/10 Rev. 1/27/11 43



Emergency Spillway:

n= 0.032 9" stone
B = 20.00
S= 0.015
Y = 1
M= 3
Depth = 1
W= 26
R= 0.873709 R value
= 119.5511 Flow
A= 23 Adjusted Area of flow
P= 26.32456 Adjusted Wetted Perimeter
V= 5.197873 Va =8
Shear Stress 0.936 0-.45 jute netting
.46-1.45 straw with net
1.45-2.00 synthetic mat
2.00max. 6" stone
3.00max. 9" stone
Elevations:
Top of Dam 68.0'
Emergency Spillway  67.0'
Riser Crest 66.0’
Conduit Inlet 64.0'
Conduit Outlet 63.5.0’
Bottom Elevation 64.0'
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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
0(25) = ClA= (.50)(6.19)(11.99) = 37.11 cfs

Ditch Calculation:

n=
B=

S=

Y =

M =

Depth =

W = 13
R = 0.750494
Q= 40.90682
A= 10
P= 13.32456
V= 4.090682

Shear Stress 0.624

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

0.03 grass lined
7.00
0.01

1

3

1

R value

Flow

Adjusted Area of flow
Adjusted Wetted Perimeter

Va =5.0
0-.45 jute netting
.46-1.45 straw with net

1.45-2.00 synthetic mat
2.00max. 6" stone
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Drainage/Disturbed Areas
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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 T¢ by 2.

For overland flow, concrete or asphalt surfaces, multiply Te by 0.4,

For concrete channels, multiply Te 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 outlet protection protection from a round pipe flowing full, minimum tailwater candition (Tw < 0.5 diameter).

Rev. 12/93 8.06.3
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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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******************************************************************************
******************************************************************************

&k

ok

Ll HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
** HELP MODEL VERSION 3.04 (13 MARCH 1995)

ol DEVELOPED BY ENVIRONMENTAL LABORATORY

*k USAE WATERWAYS EXPERIMENT STATION

*x FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
* ok

* ok

****************-&********************

* *
J ke
* %
&k
*
gk
* ok
*
* %k

hokkdkhhkhkkkdkkdkhkokhdddhbdh bk b brbdrhhhdbrkdtrdrdx

*'k*****************‘k**************************-k*******************************

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

aaaoaaoaaa

:\HELP3\LENOIR.D4
:\HELP3\Lenoir.D7
:\HELP3\Lenoir.D13
:\HELP3\Lenoir.D1ll
:\HELP3\Lenoir.D10
:\HELP3\Lenoirl.OUT

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

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

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

***-*******‘k*****************************-k**-k**********************************

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.
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12.00 INCHES

0.4710 VOL/VOL
0.3420 VOL/VOL
0.2100 VOL/VOL
0.3106 VOL/VOL
0.419999997000E-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
MATERIAL TEXTURE NUMBER 19

THICKNESS = 96.00 INCHES

POROSITY = 0.1680 VOL/VOL
FIELD CAPACITY = 0.0730 VOL/VOL
WILTING POINT = 0.0190 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0726 VOL/VOL

1l

EFFECTIVE SAT. HYD. COND. 0.100000005000E~02

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 0.4313 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.249999954000E-04

it

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL 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 SOIL WATER CONTENT 0.0574 VOL/VOL

]

]

[

EFFECTIVE SAT. HYD. COND. . 33.0000000000

SLOPE = 2.00 PERCENT

DRAINAGE LENGTH = 100.0 FEET
LAYER 5

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.
FMI, PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY =

]

]

i

TYPE 3 - BARRIE
MATERIAL TEXTUR
THICKNESS =
POROSITY =
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

]

il

Il

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

R SOIL LINER
E 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

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

AND A SLOPE LENGTH OF

SCS RUNOFF CURVE NUMBER

FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE

EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZON

UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE

INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

200. FEET.

91.70
0.0
1.000

22.0

B = 4.421
7.332
2.710
0.000

36.488

36.488
0.00

I

it

i

N T 'O

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

RALEIGH
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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 3.39 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 74.90
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************************

MONTHLY TOTALS (IN INCHES) FOR YEAR 1

PRECIPITATION 1.69 4.39 3.13 1.63 2.14 8.50
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RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED
FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH
LAYER 6

0.000
0.000

1.383
6.447

1.6587
0.2401

0.0000
0.0000

0.000 0.000
0.000 0.000
1.891 2.948
4.289 2.814
0.4137 2.099%8
2.2378 1.6912
0.0000 0.0000
0.0000 0.0000

0.000 0.
0.000 0.
2.478 3.
3.416 0.
0.6726 0.
1.8216 0.
0.0000 O.
0.0000 O.

000

000

036
420

294
660

000
000

2
5

0
0

[eNe]

.000
.000

. 925
.810

.0073
.3076

.0000
.0000

DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON
TOP OF LAYER 5

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 5

0.002
0.000

0.001
0.000

0.001 0.002
0.002 0.002

0.000 0.002
0.002 0.001

0.001 0.
0.002 0
0.000 0
0.002 0.

000

.001

.000

000

.000
.001

.000
.003

*****-k“k*k***«k*'k***************************'k*************************************

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

ANNUAL TOTALS FOR YEAR 1

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 4

PERC./LEAKAGE THROUGH LAYER 6

AVG. HEAD ON TOP OF LAYER 5

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

P:\solid waste\G08095-Lenoir Co. PTC Ph. 2\documents\G08095-PTC-ph.2.doc
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0.000

35.855

13.1053

0.000003

0.0012

0.000

36.488

36.488

0.0000

REV. 8/6/2010 REV. 8/19/2010

CU. FEET
177724. 844
0.000
130152.031
47572.070
0.011
0.692
132451.344
132452.031
0.000
0.000
0.037

Gk dkkkhkkhkhrhkrkrhkhkhkkrhhhrhhhkhrrdhkx

.23

17

.00

.00

.00

.00

.00
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***************************-k*-k*************************************************

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

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

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
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 1.891 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

ILATERAL DRAINAGE COLLECTED FROM LAYER 4

TOTALS 1.6587 0.4137 2.0998 0.6726 0.2942 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

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 (INC

AVERAGES 0.0018 0.0005
0.0003 0.0024

STD. DEVIATIONS 0.0000 0.0000
0.0000 0.0000

0.0022
0.0019

0.0000
0.0000

0.0007
0.0019

o

.0000
0.0000

HES)

o

.0003
0.0007

0.0000
0.0000

0.0000
0.0014

0.0000
0.0000

********************-k-sl—****-k-k*****-k-k****************************************-k**-k

*******************************************‘k**************

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS

INCHES
PRECIPITATION , 48.96 {
RUNOFF 0.000 {
EVAPOTRANSPIRATION 35.855 |
LATERAL DRAINAGE COLLECTED 13.10525 {
FROM LAYER 4
‘PERCOLATION/LEAKAGE THROUGH 0.00000
LAYER 6
AVERAGE HEAD ON TOP 0.001 (
OF LAYER 5
CHANGE IN WATER STORAGE 0.000 {

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

0.00000)

0.00000)

0.000)

0.0000)

1777

1301

475

1 THROUGH

24.8
0.00
52.03

72.070

0.011

0.69

ke ke ek ek ke ek ok kok ko ok ok ok K

73.232

26.76726

0.00001

0.000

dhkkkdkkhkhhkkhhkhdkdhkhkdkrrdrd

P:\solid waste\G08095-Lenoir Co. PTC Ph. 2\documents\G08095-PTC-ph.2.doc ~ Ich  10/22/09 REV. 8/6/2010 REV. 8/19/2010

Rev. 9/24/10 Rev. 1/27/11

59




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

PEAK DAILY VALUES FOR YEARS 1 THROUGH 1
T T T T sy (ol pr
PRECTPITATION Taes 10385.500
RUNOFF 0.000 0.0000
DRAINAGE COLLECTED FROM LAYER 4 0.30297 10989.77881
PERCOLATION/LEAKAGE THROUGH LAYER 6 0.000000 0.00017

AVERAGE HEAD ON TOP OF LAYER 5 0.010

MAXIMUM HEAD ON TOP OF LAYER 5 0.312

SNOW WATER 1.63 5916.4204
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2670

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1232

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

*********1\-*****'k*-)c*********************-k-k*************************************
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*************-k****************-k***********************************************

FINAL WATER STORAGE AT END OF YEAR 1

LAYER (INCHES) (VOL/VOL)
1 "~ 3.7289 o0.3107
2 6.9729 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

******************************************************************************
*************************************************************************s\ﬁk***

P:\solid waste\G08095-Lenoir Co. PTC Ph. 2\documents\G08095-PTC-ph.2.doc Ich  10/22/09 REV. 8/6/2010 REV.8/19/2010  Rev. 9/24/10 Rev. 1/27/11




INSERT SECOND HELP MODEL
STANDARD LINER SYSTEM (Alt. 1)
PHASE 2 OPEN 5 YEARS w/25 FT. OF SOLID WASTE
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* g
* ke
*
* %k
* %
* ok
*
* &
%,

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE

HELP MODEL VERSION 3.04

(13 MARCH 1995)

DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

* ok
* %
£
* %k
ko
d*ok
* %
* ok
* &

Gk ok kg ok ok kkhk ok ok hhhdkhhrdkhrhdkdrdk kb hrhhdhhhddkddhhdhddddhddhddhdddhdhdkddhdddhddddhddrtd

ok kkdkhhkhkkkhkkhhhk kb kdhhdddrrhh kbbb hhdddhhbdhhhdbddhhdddhdddrbrbhhdbdhdrdbdrddhrdd

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

Time:

12:31 Date:  10/10/2009

C:\HELP3\LENOIR.D4
C:\HELP3\Lenoir.D7
C:\HELP3\Lenoir.D13
C:\HELP3\Lenoir.D1l1
C:\HELP3\LENOIR2.D10
C:\HELP3\Lenoir2.0UT

dkkkhkkdkhhkhhhhhhhkhkhhhkhkhhhhkhhhhhhhhhdbhrhdkdrdhdhdhdhhhdhdhhhhdhhhhdhhhdhhbdhkddhdkrdr

NOTE:

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

*********'k*************************************’k***-k*-k*-kvl-*********************

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.

]

12.00 INCHES
0.4710 VOL/VOL
0.3420 VOL/VOL
0.2100 VOL/VOL
0.3107 VOL/VOL

0.419999997000E-04

CM/SEC

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

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

REV. 8/6/2010 REV. 8/19/2010

Rev. 9/24/10 Rev. 1/27/11

63



TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 19

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

i

300.00  INCHES

0.1680 VOL/VOL

0.0730 VOL/VOL

0.0190 VOL/VOL

0.0729 VOL/VOL
0.100000005000E~02 CM/SEC

_TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 14

THICRKNESS =
POROSITY

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

it

36.00  INCHES
0.4790 VOL/VOL
0.3710 VOL/VOL
0.2510 VOL/VOL
0.4467 VOL/VOL
0.249999994000E-04 CM/SEC

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 34

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT

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

DRAINAGE LENGTH

1

1l

1]

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

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS =
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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. 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY 4.00 HOLES/ACRE

FML INSTALLATION DEFECTS 4.00 HOLES/ACRE

FML PLACEMENT QUALITY = 3 - GOOD

[}

[

TYPE 3 ~ BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 16
THICKNESS = 24.00  INCHES
POROSITY = 0.4270 VOL/VOL
FIELD CAPACITY 0.4180 VOL/VOL
WILTING POINT 0.3670 VOL/VOL
INITIAL SOIL WATER CONTENT 0.4270 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000001000E-06 CM/SEC

il

i

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 = 91.70

FRACTION OF AREA ALLOWING RUNOFF 50.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE 1.000 ACRES
EVAPORATIVE ZONE DEPTH 22.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE 4.425 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE 7.332 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE 2.710 INCHES
INITIAL SNOW WATER 0.000 INCHES
INITIAL WATER IN LAYER MATERIALS 51.927 INCHES
TOTAL INITIAL WATER 51.927 INCHES
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR

i

i

]

i

1

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
RALEIGH NORTH CAROLINA
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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 ATH QUARTER RELATIVE HUMIDITY = 72.00 %

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

NORMAIL, 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 74.90
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

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

MONTHLY TOTALS (IN INCHES) FOR YEAR 1

PRECIPITATION 1.69 4.39 3.13 1.63 2.14 8.50
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RUNOFF 0.024
0.658

EVAPOTRANSPIRATION 1.387
6.419

LATERAL DRAINAGE COLLECTED 2.1708
FROM LAYER 4 - 0.0748
PERCOLATION/LEAKAGE THROUGH 0.0000
LAYER 6 0.0000

0.201 0
0.795 0.
1.883 2
4.291 2
0.4291 1.
0.9028 1
0.0000 O.
0.0000 oO.

0.067
0.013

2.869
0.368

0.2714
0.7060

0.0000
0.0000

.513 .
.455

.896
.814

.0190
.3114

.0000
.0000

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

0.001 0.
0.001 0.
0.000 0.
0.001 0.

.094 0.000
103 0.277
.950 2.554
.817 3.420
8354 0.6745
.2214 1.4691
0000 0.0000
0000 0.0000
(INCHES)
002 0.001
001 0.002
002 0.000
001 0.001

0.000
0.001

0.000
0.000

.000
.000

.000
.001

*******************************************************-k***********************

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

ANNUAL TOTALS

FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 4
PERC./LEAKAGE THROUGH LAYER 6
AVG. HEAD ON TOP OF LAYER 5
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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35.679

10.0857

0.000003

0.0009

-0.004

51.927

51.923

0.000

0.000

0.0000
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-15.

188496.

188480.

0.

0.

-0.

844 100.00

245

109

102

009

620

016

391

000

000

009

.60

.00

.01

.00

.00

.00
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*******************************************************************************

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

MONTHLY TOTALS (IN INCHES) FOR

YEAR

315
035

146

.982

.8500

4220

0000
0000

003
000

.003

PRECIPITATION 2.83 2.30 5.14 3.78
5.47 1.76 1.45 8.97
RUNOFF 0.453 0.093 0.220 0.069
0.465 0.173 0.042 1.255
EVAPOTRANSPIRATION 1.105 1.698 2.782 4,163
4.813 3.013 1.054 3.008
LATERAL DRAINAGE COLLECTED 2.6468 1.1639 1.1808 0.9334
FROM LAYER 4 3.1049 0.7303 0.5017 0.8673
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000
LAYER 6 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
TOP OF LAYER 5 0.003 0.001 0.001 0.001
STD. DEVIATION OF DAILY 0.002 0.001 0.001 0.000
HEAD ON TOP OF LAYER 5 0.003 0.000 0.000 0.002

9.70 10
1.43 1
1.463 1.
0.002 0.
5.817 4.
1.499 0
0.8064 2
2.2869 0.
0.0000 O.
0.0000 O.
0.001 0.
0.003 0.
0.001 0
0.002 0

.000

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

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

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF
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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

34.080

17.4943

0.000004

0.0016

-2.178

51.923

49.744

0.000

0.000

0.0000

123709.

63504.

0.

-7910.

188480.

180570,

0.

0.

-0.

836

293

014

16l

391

234

000

000

039

61.99

31.82

0.00

0.00

*-ﬂe*****-k*********************************************'ir*'k***********************

*************7\-*'k*-k***-k*******'k-k***************7\'***-k****************************

MONTHLY TOTALS (IN INCHES) FOR YEAR

.13
.02

.034
.108

.207
.453

L5571
.1543

.0000
.0000

0.753

2.944

0.942

0.1675
1.2025

0.0000
0.0000

PRECIPITATION 9.81 3.17 6.82 1.16

10.76 21.29 8.25 4.81

RUNCFF 1.289 0.174 0.652 0.035
1.513 4.949 2.057 0.406

EVAPOTRANSPIRATION 1.711 2.118 2.858 2.497
7.181 5.396 2.334 3.056
LATERAL DRAINAGE COLLECTED 0.9719 6.1603 2.0721 1.3133
FROM LAYER 4 0.9356 6.1825 8.9298 1.1095
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000
LAYER 6 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
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TOP OF LAYER 5

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 5

0.001 0.007 0.

0.001 0.004 0.
0.002 0.007 0.

010 0.001

002 0.001
007 0.000

0.

0.
0.

001 0.001
000 0.000
001 0.001

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

****************************************-k-k*************************************

3

ANNUAL TOTALS FOR YEAR
——————————————————————————————————————— IN;%ES N
PRECIPITATION h_;;_;;-
RUNOFF 12.140
EVAPOTRANSPIRATION 34.697
DRAINAGE COLLECTED FROM LAYER 4 30.7564
PERC./LEAKAGE THROUGH LAYER 6 0.000006
AVG. HEAD ON TOP OF LAYER 5 0.0028
CHANGE IN WATER STORAGE 0.357
SOIL WATER AT START OF YEAR 49.744
SOIL WATER AT END OF YEAR 50.101
SNOW WATER AT START OF YEAR 0.000
SNOW WATER AT END OF YEAR 0.000
ANNUAL WATER BUDGET BALANCE 0.0000

282958.

44067.

125948.

111645.

0.

1296.

180570.

181867.

0.

0.

-0.

469

172

898

586

021

804

234

031

000

000

021

0.00

0.00

0.00

0.00

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

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

MONTHLY TOTALS (IN INCHES)

PRECIPITATION
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RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED
FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH
LAYER 6

0.047
0.662

1.623
4.713

0.9159
0.0223

0.0000
0.0000

o

.012
.275

.578
.298

.2793
.3667

.0000
.0000

0.310
0.417

4.055
0.995

0.0220
0.6123

0.0000
0.0000

AVERAGE DAILY HEAD ON
TOP OF LAYER 5

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 5

0.001
0.000

0.000
0.000

0.242 0.245 0.033
0.051 1.037 0.000
2.011 2.927 3.738
3.932 2.667 2.412
1.2525 1.3016 0.6137
0.2065 0.6208 1.4680
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
(INCHES)
0.002 0.001 0.001
0.000 0.001 0.002
0.001 0.001 0.000
0.000 0.002 0.001

.000
.000

.000
.000

0.000
0.001

0.000
0.001

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

***********‘k***************‘k***************************************************

ANNUAL TOTALS FOR YEAR 4

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 4

PERC./LEAKAGE THROUGH LAYER
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

P:\solid waste\G08095-Lenoir Co. PTC Ph. 2\documents\G08095-PTC-ph.2.doc
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34.949

7.6816

0.000002

0.0007

2.149

50.101

52.250

0.0096
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174675.

12092.

126864.

27884

0.

7798.

181867.

189666.

0.

0.

34.

578

490

789

.281

008

133

031

172

000

000
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.00
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*********************************-k****vl—****************************************

*****************************************7\'**************‘k**********************

MONTHLY TOTALS (IN INCHES) FOR YEAR

PRECIPITATION 1.63
1.82
RUNOFF 0.000
0.034
EVAPOTRANSPIRATION 1.418
2.724
LATERAL DRAINAGE COLLECTED 2.5870
FROM LAYER 4 2.1321
PERCOLATION/LEAKAGE THROUGH 0.0000
LAYER 6 0.0000

1 0.
2 1.

0 0.
0 0.

.89
.89

.573
.328

.328
.329

4435
1496

0000
0000

AVERAGE DAILY HEAD ON 0.003
TOP OF LAYER 5 0.002
_STD. DEVIATION OF DAILY 0.002
HEAD ON TOP OF LAYER 5 0.002

1.80 3.90 6.60 3.00

5.68 3.68 2.40 4.65

0.000 0.278 0.476 0.032
0.389 0.452 0.079 0.357
1.708 2.834 4.082 4.199
2.275 2.717 2.772 1.609
0.4808 0.2447 0.7331 1.447
0.4903 0.9118 1.0259 0.485
0.0000 0.0000 0.0000 0.000
0.0000 0.0000 0.0000 0.000
DAILY HEADS (INCHES)

0.001 0.000 0.001 0.002
0.001 0.001 0.001 0.001
0.000 0.000 0.001 0.001
0.000 0.001 0.000 0.000

0.

0

.001
.001

000
.000

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

*-k****************************************************************************’k

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF
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EVAPOTRANSPIRATION 33.994 123398.742 69.46

DRAINAGE COLLECTED FROM LAYER 4 12.1309 44035.285 24.79
PERC./LEAKAGE THROUGH LAYER 6 0.000003 0.011 0.00
AVG. HEAD ON TOP OF LAYER 5 0.0011

CHANGE IN WATER STORAGE -1.183 -4296.002 -2.42
SOIL WATER AT START OF YEAR 52.250 189666.172

SOIL WATER AT END OF YEAR 51.066 185370.172

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 -0.033 0.00

********-k********************************‘k*************************************

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

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5

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 0.363 0.142 0.298 0.123 0.321 0.893
0.666 1.271 0.738 0.403 0.151 0.281
STD. DEVIATIONS 0.550 0.0%6 0.210 0.199 0.638 0.535
0.538 2.075 0.837 0.502 0.159 0.176
EVAPOTRANSPIRATION
TOTALS 1.449 1.885 2.870 3.407 3.934 4.674
5.170 3.781 2.318 2.934 1.245 1.012
STD. DEVIATIONS 0.236 0.185 0.069 0.821 1.427 1.404

1.726 1.199 0.729 0.373 0.503 0.181
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LATERAL DRAINAGE COLLECTED FROM LAYER 4

.3269 0.8536 0.6723 .7004
1.2539 1.7025 2.4371 1.1879 0.9998 0.7395

=

Q

E

[

-
@
o
w
ol
=
w
©
3
w
[
(=)

STD. DEVIATIONS 0.8550 2.4129 0.7084 0.2836 0.4865 1.2140
1.3422 2.5181 3.6402 0.2705 0.7798 0.4132

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 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 0.0009 0.0004

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

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

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5
T e cu. FEET  PERCENT
PRECIPITATION 5579 ( 12.650)  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 ( 9.19839) 56736.109 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 -0.309
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dhkhkkkhhkhh ko hkhdkdhkhhkhddrhhhrdhhdddhhkhdbbhhdrhhhddhhddrdbddhddhhdrhhdbdhrthhbirr

PEAK DAILY VALUES FOR YEARS 1 THROUGH

PRECIPITATION

RUNOFF

DRAINAGE COLLECTED FROM LAYER 4
PERCOLATION/LEAKAGE THROUGH LAYER
AVERAGE HEAD ON TOP OF LAYER 5
MAXIMUM HEAD ON TOP OF LAYER 5

SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

6

5
(INCHES) (CU. FT.)
T 24575.100

2.586 9387.6406
0.71604 2599.20947
0.000000 0.00036
0.024
0.479
1.63 5916.4204

0.2703

0.1232

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

*****************'}r***************************1\-********************************
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FINAL WATER STORAGE AT END OF YEAR 5

LAYER (INCHES) (VOL/VOL)
1 "~ 3.8019 o
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

hkkdhhkhkdkhhkhhd bk hkdhddbdbdhhdkdbhdhhhddbhrhdhhhdbbbhbdbddbdbdhhhhdbdhdbddbhhdbhdhhhhbhhhhdhdhdddd
Gkkhhkhkhkkhkhhhhhkhhkhhkdhhhhdhdhrhhhddhhddhhddhdbhddbdhhddhddbddbdrbhdbdbrhrhbhrdbtrrdhdt
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INSERT FINAL HELP MODEL
STANDARD LINER SYSTEM (Alt. 1)
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PHASE 2 CLOSED

Ich  10/22/09 REV. 8/6/2010 REV.8/19/2010  Rev. 9/24/10 Rev. 1/27/11

77



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

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

* %
* %k
sk
& %
* ok
*
EEd
* *
* %k

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE

HELP MODEL VERSION 3.04 (13 MARCH 1995)
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

*%x
* %k
* %
* %
*x
* %
* %
*
* K

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

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

Time:

:\HELP3\LENOIR.D4
:\HELP3\Lenoixr.D7
:\HELP3\Lenoir.D13
:\HELP3\Lenoir.D1l1l
:\HELP3\LENOIRC.D10
C:\HELP3\LenoirC.OUT

oo NeReNY!

13:15 Date:  10/10/2009

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

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

{f****************************************************************************

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.
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TYPE 2 - LATERAL DRAINAGE LAYER

MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT = 0.0050 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0279 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC
SLOPE = 5.00  PERCENT
DRAINAGE LENGTH = 300.0 FEET
LAYER 3
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. = 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY = 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS = 4.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD
LAYER 4
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. = 0.900000032000E-05 CM/SEC
LAYER 5
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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. = 0.419999997000E~04 CM/SEC
LAYER 6

TYPE- 1 ~ VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 19

THICKNESS = 360.00  INCHES
POROSITY = 0.1680 VOL/VOL
FIELD CAPACITY 0.0730 VOL/VOL
WILTING POINT 0.0190 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0730 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E~02 CM/SEC

It

I

i

it

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. 0.249999994000E-04 CM/SEC

i

]

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 34

THICKNESS = 0.25 INCHES

POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT = 0.0050 VOL/VOL

0.0100 VOL/VOL
33.0000000000 CM/SEC
2.00 PERCENT
100.0 FEET

il

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

DRAINAGE LENGTH

L]

i
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TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

[

i

i

0.06

0.0000
0.0000
0.0000
0.0000

4.00
4.00
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.

1

i

24.00
0.4270
0.4180
0.3670
0.4270

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL
0.199999996000E~12 CM/SEC
HOLES/ACRE
HOLES/ACRE

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL
0.100000001000E-06 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 AREA ALLOWING RUNOFF

2AREA PROJECTED ON HORIZONTAL PLANE

EVAPORATIVE ZONE DEPTH

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

P:\solid waste\G08095-Lenoir Co. PTC Ph. 2\documents\G08095-PTC-ph.2.doc
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= 100.
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0.
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70.
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70
0
000
0
627
362
620
000
685
685
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 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

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
COEFFICIENTS FOR RALEIGH NORTH CAROLINA
AND STATION LATITUDE = 35.13 DEGREES

*-k*************************************************************************‘k***

MONTHLY TOTALS (IN INCHES) FOR YEAR 1
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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 0.969

N

.705 3.665 5.741
.423 1.451 0.922

EVAPOTRANSPIRATION 1.458 1.931 2.997
6.251 4.148 2.746

w

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 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 10 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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 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 9 0.000 0.000 0.000 0.000 0.000 0.000

****************************************************************‘k*************-k

*********************************-k**********************************7\-**********

ANNUAL TOTALS FOR YEAR 1

INCHES CU. FEET PERCENT
PRECIPITATION 48.96 177724.844 100.00
RUNOFF 6.691 24286.932 13.67
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EVAPOTRANSPIRATION

DRAINAGE 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

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.

17538.

0.

0.

256587.

256588.

0.

0.

0.

812

311

311

.310

.000

415

672

094

000

000

053

*****************************-}:*************************************************

*-k*-k**-}r***-k****-k***************************-k’k******-k*'k*************************

MONTHLY TOTALS

(IN INCHES)

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

FROM LAYER 2

PERCOLATION/LEAKAGE THROUGH
LAYER 4

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

0.983
0.910

1.160
5.915

1.2869
0.5029

0.0000
0.0000

10/22/09

2.30
1.76

0.210
0.346

1.739
3.135

0.1341
0.0000

0.0000
0.0000

REV. 8/6/2010 REV. 8/19/2010

FOR YEAR

0.510
0.083

2.824
1.062

1.1743
0.0001

0.0000
0.0000

3.78
8.97

0.160
2.480

4,198
3.076

0.4855
0.8757

0.0000
0.0000

3.007
0.007

5.871
1.435

1.4163
0.3173

0.0000
0.0000

o un

o o

[N o]

L111

. 7637

.5609

.0000
.0000
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LATERAL DRAINAGE COLLECTED 0.0000
FROM LAYER 8 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000
LAYER 10 0.0000

o

.0000
.0000

.0000
.0000

.0000
.0000

.0000
.0000

MONTHLY SUMMARIES FOR DAILY HEADS

AVERAGE DAILY HEAD ON 0.004
TOP OF LAYER 3 0.002
STD. DEVIATION OF DAILY 0.005
HEAD ON TOP OF LAYER 3 0.003
AVERAGE DAILY HEAD ON 0.000
TOP OF LAYER 9 0.000
STD. DEVIATION OF DAILY 0.000
HEAD ON TOP OF LAYER 9 0.000

0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
(INCHES)
0.001 0.004 0.002
0.000 0.000 0.003
0.001  0.003 0.002
0.000 0.000 0.005
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000

.005
.001

.008
.002

.000
.000

.000
.000

.003
.002

.005
.002

.000
.000

.000
.000

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

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

ANNUAL TOTALS

FOR YEAR 2

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 9
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR

SOTIL WATER AT END OF YEAR

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

11.452

36.468

7.5178

0.000135

0.0022

0.0001

0.000000

0.0000

~0.458

70.685

70.227
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199577.

41571.

132379.

27289.

0.

-1663.

256588.

254924,

391

547

062

729

492

.000

399

094

687

.00

.00
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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

*'k*****************************************************************************

**********************************************************Ic*********************

MONTHLY TOTALS (IN INCHES) FOR YEAR 3

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 . 425 .075 0.064 1.499
2.958 10.325 4.343 0.881 0.264 0.378

o

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 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 1.3199 0.8198
PERCOLATION/LEAKAGE THROUGH 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000
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 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 0.009 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 9 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
HEAD ON TOP OF LAYER 9 0.000 0.000 0.000

0.000
0.000

0.000
0.000

0.000
0.000

************************************************************‘k************k******

********'k*****************************-****************‘k‘k***********************

ANNUAL TOTALS FOR YEAR

INCHES
PRECIPITATION ‘ —M;;T;;—
RUNOFF 25.525
EVAPOTRANSPIRATION 35.251
DRAINAGE COLLECTED FROM LAYER 2 17.1384
PERC./LEAKAGE THROUGH LAYER 4 0.000284
AVG. HEAD ON TOP OF LAYER 3 0.0050
DRAINAGE COLLECTED FROM LAYER 8 0.0003
PERC./LEAKAGE THROUGH LAYER 10 0.000000
AVG. HEAD ON TOP OF LAYER 9 0.0000
CHANGE IN WATER STORAGE 0.035
SOIL WATER AT START OF YEAR 70.227
SOIL WATER AT END OF YEAR 70.262
SNOW WATER AT START OF YEAR 0.000
SNOW WATER AT END OF YEAR "0.000
ANNUAL WATER BUDGET BALANCE 0.0000

282958.

92657.

127962.

62212.

1.

125.

254924.

2550409.

0.

0.

-0.

.031

.001

235

687

922

000

000

034

.00

.00

.04

.00

.00

.00

*******'kvk****************************-k*****************************************

*********************************-}r*********************************************

MONTHLY TOTALS (IN INCHES) FOR YEAR

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
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PRECIPITATION 2.94 3.35
7.06 4.14
RUNOFF 0.127 0.556
1.279 0.099
EVAPOTRANSPIRATION 1.608 1.995
4.638 3.632
LATERAL DRAINAGE COLLECTED 0.6796 1.4127
FROM LAYER 2 0.0005 0.0004
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000
LAYER 4 0.0000 0.0000
LATERAL DRAINAGE COLLECTED 0.0000 0.0000
FROM LAYER 8 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000
LAYER 10 0.0000 0.0000

N o

NN

o

o

w

o

.28
.01

.024
.549

.578
.316

.0140
.0004

.0000
.0000

.0000
.0000

.0000
.0000

4.38
3.99

0.615
0.940

3.788
0.806

0.0020
1.6669

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

MONTHLY SUMMARIES FOR DAILY HEADS

AVERAGE DAILY HEAD ON 0.002 0.005
TOP OF LAYER 3 0.000 0.000
STD. DEVIATION OF DAILY 0.003 0.005
HEAD ON TOP OF LAYER 3 0.000 0.000
AVERAGE DAILY HEAD ON 0.000 0.000
TOP OF LAYER 9 0.000 0.000
STD. DEVIATION OF DAILY 0.000 0.000
HEAD ON TOP OF LAYER 9 0.000 0.000

0.

0.

0

0
0

.50 2.16
.25 1.06
.538 0.074
.153 0.000
.913 3.690
.566 3.418
.6597 0.0042
.2960 0.0850
.0000 0.0000
.0000 0.0000
.0000 0.0000
.0000 0.0000
.0000 0.0000
.0000 0.0000
(INCHES)
.002 0.000
.001 0.000
.002 0.000
002 0.001
000 0.000
.000 0.000
.000 0.000
.000 0.000

.000
.000

.000
.000

.000
.000

.000
.000

0.000
0.006°

0.000
0.011

0.000
0.000

0.000
0.000

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

**1\-*********************-k**'k****************************'k~k*********************

ANNUAL TOTALS FOR YEAR 4
"""""""""""""""""""""""""""""""""" INGHES  CU. FEET  PERCENT
PRECIPITATION TR 174675578
RUNOFF 6.955 25245.174
EVAPOTRANSPIRATION 35.947 130489.352
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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 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

4.

0.

70.

70.

0.

0.

0.

8214

000086

.0014

.0001

.000000

.0000

.387

262

648

000

000

0096

17501.

1404.

255049.

256454,

0.

0.

34.

805

.311

.310

.000

121

922

047

000

000

822

10.

02

.00

.00

.00

.80

.00

.00

.02

'k******************************************************************************

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

MONTHLY TOTALS (IN INCHES)

FOR YEAR

PRECIPITATION 1.
1

RUNOFF 0.
0

EVAPOTRANSPIRATION 1.
3

LATERAL DRAINAGE COLLECTED 0.
FROM LAYER 2 0.
PERCOLATION/LEAKAGE THROUGH 0.
LAYER 4 0.
IATERAL DRAINAGE COLLECTED 0.
FROM LAYER 8 0.
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63
.82

000
.068

256
.738

3165
2865

0000
0000

0000
0000

10/22/09

1.80 3
5.68 3
0.003 0.
0.755 0
1.617 2.
2.149 2.
0.2689 0.
0.0000 O.
0.0000 0.
0.0000 O.
0.0000 O
0.0000 0.

REV. 8/6/2010 REV. 8/19/2010

.90
.68

575

.984

787
460

2563
3256

0000
0000

.0000

0000

6.60
2.40

oy

.080
.180

()

w

.970
.111

w

1.5714
0.2499

0.0000
0.0000

0.0000
0.0000

.00
.65

.079
.754

.248
.636

.4318
.4835

.0000
.0000

.0000
.0000

.038
.730

.035
.290

.0693
.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 0.006 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 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

**‘k************************************’k***************************************

***********'k-k****************************'k***********************************‘k*

ANNUAL TOTALS FOR YEAR 5

INCHES CU. FEET PERCENT
PRECTPITATION Cas.04 177652.187  100.00
RUNOFF 8.246 29932.645 16.85
EVAPOTRANSPIRATION 35.298 128131.203 72.12
DRAINAGE COLLECTED FROM LAYER 2 4.8188 17492.143 9.85
PERC./LEAKAGE THROUGH LAYER 4 0.000092 0.333 0.00
AVG. HEAD ON TOP OF LAYER 3 0.0014
DRAINAGE COLLECTED FROM LAYER 8 0.0001 0.333 0.00
PERC. /LEAKAGE THROUGH LAYER 10 0.000000 0.000 0.00
AVG. HEAD ON TOP OF LAYER 9 0.0000
CHANGE IN WATER STORAGE 0.577 © 2095.880 1.18
SOIL WATER AT START OF YEAR 70.648 256454.047
SOTL WATER AT END OF YEAR 71.226 258549.922
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
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SNOW WATER AT END OF YEAR 0.000 0.000 0.00

ANNUAL WATER BUDGET BALANCE 0.0000 -0.020 0.00

*********************'k*********************************************************

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

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5

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 0.984 0.327 0.379
EVAPOTRANSPIRATION
TOTALS ' 1.432 1.874 2.871 3.482 4.710 4.645
5.515 3.686 2.224 3.213 1.451 0.976
STD. DEVIATIONS 0.223 0.193 0.084 0.671 1.205 1.454

1.317 1.194 0.671 0.191 0.116 0.183

LATERAL DRAINAGE COLLECTED FROM LAYER 2

TOTALS 1.2568 0.9295 1.0256 0.5048 0.3753 0.1674
0.1588 0.7922 0.7793 0.5394 0.4242 0.8723

STD. DEVIATIONS 1.3988 0.9034 0.5558 0.6404 0.6100 0.3347
0.2286 1.7694 1.1829 0.5126 0.5424 0.4591

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 .0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

[w)
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TATERAL 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 10
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)

AVERAGES 0.0043 0.0035 0.0035 0.0018 0.0013 0.0006
0.0005 0.0027 0.0028 0.0018 0.0015 0.0030
STD. DEVIATIONS 0.0048 0.0034 0.0019 0.0023 0.0021 0.0012

0.0008 0.0061 0.0042 0.0018 0.0019 0.0016

AVERAGES 0.0000 0.0000 .0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

(e}

STD. DEVIATIONS 0.0000 0.0000 .0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

*************-k*************************************************************s\f***

****************************************************************************%—**

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5
T memss CU. FEET  pERCENT |
PRECIPITATION 5579 ( 12.690)  202517.7  100.00
RUNOFF 11.774 ( 7.9171) 42738.68 21.104
EVAPOTRANSPIRATION 36.081 ( 0.9097) 130972.22 64.672
LATERAL DRAINAGE COLLECTED 7.82558 ( 5.33511) 28406.881 14.02686

FROM LAYER 2
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PERCOLATICN/LEAKAGE THROUGH 0.00014 ( 0.00009) 0.496 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 8

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

AVERAGE HEAD ON TOP 0.000 { 0.000)

OF LAYER 9

CHANGE IN WATER STORAGE 0.108 ( 0.3987) 392.45 0.194

****************************************************************************vk-k-k
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ek kdkk ko kkkhkkkkkkkdkkkhhhkhdhhhrhdhhbhdkhkhkhhhkdhhdkhdhdhhdhdhdhkthhhdhhkhdrhdrrdhhhrhtr

PEAK DAILY VALUES FOR YEARS

1 THROUGH

PRECIPITATION

RUNOFF

DRAINAGE COLLECTED FROM LAYER 2

PERCOLATION/LEAKAGE THROUGH LAYER 4

AVERAGE HEAD ON TOP OF LAYER 3

MAXIMUM HEAD ON TOP OF LAYER 3

DRAINAGE COLLECTED FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH LAYER 10

AVERAGE HEAD ON TOP OF LAYER 9

MAXIMUM HEAD ON TOP OF LAYER 9

SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

5.

0.

0.

0.

2.

0.

0.

0.

1.

0.

236

68827

000010

073

561

00001

000000

000

014

63

24575.100

19006.6582

2498.41602

0.03471

0.03471

0.00000

5916.4204

0.4269

0.2100

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

kkkkhkkkhkhhkhhk kb hkdkkhkdhkdhkdhdhdhhdhdbhdhdbdbhdhdhdkdbhdhdhkdhhdddbdhdbhhdbhdbrbdibtdhdrdrs
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Gk kddk ok ok ok ok ok kkrk kb hkhkdkhhkhkdhkhhhdbdbhdhhhhhhdbddddhhrdddbdhdhddbhhdddbhhdrdkdrrhrhh bk brrhkbdrr

FINAL WATER STORAGE AT END OF YEAR 5

LAYER (INCHES) (VOL/VOL)
1 8.9217 0.3
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 10.2480 0.4270

SNOW WATER 0.000

kkhkhhhhhhhkhhrhdrbhkrk bk hrhhdkdbhdhddhhkrhhdhddddhddrdddhhhddhddhddrhddrddhdbdbddhbrdhhddbrid
hhkkhkkhkkrkkhhh b dhkhhhhhdhdhhhhhdhdhhdhdhhdhdbhdhddddhdbddhddddhddhddhbhhdhhhhdrhhhdhh bt
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INSERT FIRST HELP MODEL
ALTERNATE LINER SYSTEM (Alt. 2)
PHASE 2 OPEN 1* YEAR
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**********************************‘k****‘k**************************************
******************************************************************************

* * * %k
* %k * %k
ok HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE o
o HELP MODEL VERSION 3.04 (13 MARCH 1995) ok
ok DEVELOPED BY ENVIRONMENTAL LABORATORY o
ok USAE WATERWAYS EXPERIMENT STATION o
ok FOR USEPA RISK REDUCTION ENGINEERING LABORATORY o

* ok
*

* %
* ok

Gk ok kkdkkkkkkokkkkkkhhhhkhhkkdkhhhdhhdhhdddhdhrhddhdhdkrkhddhrdhhdhrdhhdhdhhhdbdhddd

'k******************************7\-**********************************************

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:

SOLAR RADIATION DATA FILE:

EVAPOTRANSPIRATION DATA:

SOIL AND DESIGN DATA FILE:

OUTPUT DATA FILE:

Time: 13:25 Date:

C:\HELP3\LENOIR.D4
C:\HELP3\Lenoir.D7
C:\HELP3\Lenoir.D13
C:\HELP3\Lenoir.D1l1
C:\HELP3\LENOIRA.D10
C:\HELP3\LenoirA.OUT

10/10/2009

**************************-k*********************************‘k*****************

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

**-k**************************-k************************************************

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

= 12.00 INCHES

= 0.4710 VOL/VOL
= 0.3420 VOL/VOL
0.2100 VOL/VOL

it

INITIAL SOIL WATER CONTENT = 0.3106 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.
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TYPE 1 -~ VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 19

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

96

0

.00
0.

1680

.0730
0.
0.

0190
0726

INCHES
VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

0.100000005000E-02

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 14

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

il

36
0
0
0
0

.00

.4790
.3710
L2510
L4313

INCHES
VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

0.249999994000E~-04

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 34

THICKNESS =
POROSITY =
FIELD CAPACITY .
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE =
DRAINAGE LENGTH

[

il

1

0

(o= Nw]

0

.25

.8500
.0100
.0050
.0574

INCHES
VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

33.0000000000

2
100

.00
.0

PERCENT
FEET

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35
0.06

THICKNESS =

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

INCHES

REV. 8/6/2010 REV. 8/19/2010

CM/SEC

CM/SEC

CM/SEC

Rev. 9/24/10 Rev. 1/27/11

98



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. 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY 4,00 HOLES/ACRE

FML INSTALLATION DEFECTS = 4.00 HOLES/ACRE

FML PLACEMENT QUALITY = 3 - GOOD

It

i

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 17

THICKNESS = 0.24 INCHES

POROSITY = 0.7500 VOL/VOL

FIELD CAPACITY = 0.7470 VOL/VOL

WILTING POINT = 0.4000 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.7470 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC
LAYER 7

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. = 0.900000032000E~-05 CM/SEC

it

1

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SC8 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
0.0 PERCENT
1.000 ACRES
22.0 INCHES
4.421 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

o nn

1
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LOWER LIMIT OF EVAPORATIVE STORAGE = 2.710 INCHES
INITIAL SNOW WATER . 0.000 INCHES
INITIAL WATER IN LAYER MATERIALS = 34.717 INCHES
TOTAL INITIAL WATER = 34.717 INCHES
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
RALEIGH NORTH CAROLINA

35.87 DEGREES

STATION LATITUDE

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

NORMATL. 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 74.90
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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**********************-k******************************‘k*************************

MONTHLY TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH
LAYER 5

PERCOLATION/LEAKAGE THROUGH
LAYER 7

(IN INCHES)

1.69
7.20

0.000
0.000

1.383
6.447

=

.6588
0.2401

o

.0000
0.0000

0.0000
0.0000

4.39
7.75

0.000
0.000

1.891
4.289

0.4137
2.2378

0.0000
0.0000

0.0000
0.0000

FOR YEAR

0.000
0.000

3.036
0.420

0.2942
0.6605

0.0000
0.0000

0.0000
0.0000

.50
.12

.000
.000

.925
.810

.0073
.3076

.0000
.0000

.0000
.0000

DAILY HEADS

AVERAGE DAILY HEAD ON
TOP OF LAYER 5

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 5

AVERAGE DAILY HEAD ON
TOP OF LAYER 7

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 7

0.002
0.000

0.001
0.000

(=]

.000
0.000

o

.000
0.000

0.001
0.002

(=]

.000
0.002

o

.000
0.000

0.000
0.000

3.13 1.63
2.85 3.84
0.000 0.000
0.000 0.000
2.948 2.478
2.814 3.416
2.0998 0.6726
1.6912 1.8216
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
(INCHES)
0.002 0.001
0.002 0.002
0.002 0.000
0.001 0.002
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

0.000
0.001

0.000
0.000

0.000
0.000

0.000
0.000

.000
.001

.000
.003

.000
.000

.000
.000

******************************************************'k'k**‘k********************

****k***************************************************7\-**********‘k*****‘k******

ANNUAL TOTALS FOR YEAR

PERCENT
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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

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

****-k**********k‘k*******************************************************-k'k-k*-k**-k

-k-k*'k**********‘k*******************-k*-k******************************************

13.1053

0.000001

0.0012

0.000001

0.0000

0.000

34.897

34.897

0.000

0.000

0.0000

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS

PRECIPITATION
TOTALS 1.69
7.20
STD. DEVIATIONS 0.00
0.00
RUNOFF
TOTALS 0.000
0.000
STD. DEVIATIONS 0.000
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4.389
7.75

0.00

0.000
0.000

0.000
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3.13
2.85

0.00

0.000
0.000

0.000

REV. 8/6/2010 REV. 8/19/2010

177724.

0.

130152,

47572.

0.

0.

126674.

126675.

0.

0.

0.

031

082

004

. 004

692

406

094

000

000

031

1 THROUGH

1.63
3.84

0.00

0.000
0.000

2.14

0.72

0.00

0.000
0.000

73.

26.

j»)

23

77

.00

.00

.00

.00

.00

.00

.50
.12

.00
.00

.000
.000

.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 DRAINAGE COLLECTED FROM LAYER 4

TOTALS 1.6588 0.4137 2.0998 0.6726 0.2942 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 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

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

.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

w
]
i)
k]
<
;
=]
=
o
b=
w0
(=)
=]
o
o
o
o
[«
o
Q
o
o

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 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

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

*********************************-k******7\'**************************************
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dhkkdkkkkhhkhhhkhhkhhkdhkbhhkhhkddhhhhdhhhhhdhdhhhdkddhhhdhddhhdhhhddhdhhdddhdbdrddhrrdhddsrkr

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
T memes  cu. memr  pERcENT
PRECTPITATION 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 0.000 ¢( 0.000)

OF LAYER 7

CHANGE IN WATER STORAGE ) 0.000 ( 0.0000) 0.69 0.000

ek kokh kb k bk k kb hhhkkkkd kb b drbhhhkkhddbhhhhrhdddhbddhhdbdrdbdrhddhbdrrbdhrddrrrdbdis
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*****************************-k************************************************

PEAK DAILY VALUES FOR YEARS

1 THROUGH

PRECIPITATION

RUNOFF

DRAINAGE COLLECTED FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH LAYER

AVERAGE HEAD ON TOP OF LAYER 5

MAXIMUM HEAD ON TOP OF LAYER 5

PERCOLATION/LEAKAGE THROUGH LAYER

AVERAGE HEAD ON TOP OF LAYER 7

SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

0.

0.

0.

0.

0.

0.

0.

1.

000

30297

000000

010

312

000000

000

63

10345.500

0.0000

1099.77883

0.00003

0.00003

5916.4204

.2670

0.1232

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

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

FINAL WATER STORAGE AT END OF YEAR 1

LAYER (INCHES) (VOL/VOL)
1 ~ 3.7289 o.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
7 8.2980 0.4610
SNOW WATER 0.000

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

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

* %

* &

** HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
il HELP MODEL VERSION 3.04 (13 MARCH 1995)

*x DEVELOPED BY ENVIRONMENTAL LABORATORY

lad USAE WATERWAYS EXPERIMENT STATION

lal FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
*k

ke

& %
* ok
**
*od
* %
E
* %
**
*k

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

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

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SO0IL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

aaoaaoaan

: \HELP3\LENOIR.D4
:\HELP3\Lenoir.D7
:\HELP3\Lenoir.D13
:\HELP3\Lenoir.Dl1l
:\HELP3\LENOIR2A.D10
:\HELP3\Lenoir2A.0UT

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

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

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

0.419999997000E-04
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TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 189

THICKNESS =
POROSITY =
FIELD CAPACITY

WILTING POINT

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

300.00
0.1680
0.0730
0.0190
0.0729

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

0.100000005000E-02

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 14

THICKNESS =
POROSITY =
FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

i

1

It

36.00
0.4790
0.3710
0.2510
0.4467

INCHES
VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

0.249999994000E-04

TYPE 2 - LATERAL DRAINAGE LAYER

THICKNESS
POROSITY
FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

SLOPE

DRAINAGE LENGTH

wowowononon

i

MATERIAL TEXTURE NUMBER 34

0.25

0.8500
0.0100
0.0050
0.0100

INCHES
VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

33.0000000000

2.00
100.0

PERCENT
FEET

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS =
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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. 0.199999996000E~-12 CM/SEC
FML PINHOLE DENSITY 4,00 HOLES/ACRE

FML INSTALLATION DEFECTS 4.00 HOLES/ACRE

FML PLACEMENT QUALITY 3 - GOOD

]

it

it

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 17

THICKNESS = 0.24 INCHES
POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY 0.7470 VOL/VOL
WILTING POINT 0.4000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.7470 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.300000003000E-08 CM/SEC

I

I

[l

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 23

THICKNESS = 18.00  INCHES
POROSITY = 0.4610 VOL/VOL
FIELD CAPACITY = 0.3600 VOL/VOL

0.2030 VOL/VOL
0.4610 VOL/VOL
0.900000032000E~05 CM/SEC

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

i

I

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.

5CS RUNOFF CURVE NUMBER = 91.70

FRACTION OF AREA ALLOWING RUNOFF = 50.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES
EVAPORATIVE ZONE DEPTH = 22.0 INCHES

4.425 INCHES
7.332 INCHES

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE

L]
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i
[\

.710 INCHES
0.000 INCHES

" LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

[}
w
o

INITIAL WATER IN LAYER MATERIALS .157 INCHES
TOTAL INITIAL WATER = 50.157 INCHES
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
RALEIGH NORTH CAROLINA

i

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

NORMAIL 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 74.90
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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*********************‘k*********************************************************

MONTHLY TOTALS

(IN INCHES)

FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAIL DRAINAGE COLLECTED

FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH
LAYER 5

PERCOLATION/LEAKAGE THROUGH
LAYER 7

1.69

0.024

0.658

1.387
6.419

2.1708
0.0748

0.0000
0.0000

0.0000
0.0000

4.39
7.75

(=]

.201
0.795

fay

.893
4.291

0.4291
0.9028

0.0000
0.0000

0.0000
0.0000

0.
0.

2.
2.

1.
L2214

094
103

950
817

8354

.0000
.0000

.0000
.0000

.63
.84

.000
.277

.554
.420

.6745
.4691

.0000
.0000

.0000
.0000

O

N

.14
.72

.067
.013

.869
.368

L2714
.7060

.0000
.0000

.0000

0000

0
0

o

o o

.513
.455

.896
.814

.0190
.3114

.0000
.0000

.0000
.0000

AVERAGE DAILY HEAD ON
TOP OF LAYER 5

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 5

AVERAGE DAILY HEAD ON
TOP OF LAYER 7

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 7

0.002
0.000

0.002
0.000

(=)

.000
0.000

(o)

.000
0.000

0.001
0.001

0.000
0.001

0.000
0.000

o

.000
0.000

o

.002
.001

.002
.001

.000
.000

.000
.000

[w]

(=)

.001
.002

.000
.001

.000
.000

.000
.000

.000
.001

.000
.000

.000
.000

.000
.000

oo

o O

o

.000
.000

.000
.001

.000
.000

.000
.000

**-k**-k-k*****'k******‘k***********************************************************

-k***********************************************‘k*********************‘k***'k****

ANNUAL TOTALS FOR YEAR
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PRECIPITATION 48.96 177724.844 100.00

RUNOFF 3.200 11616.245 6.54
EVAPOTRANSPTRATION 35.679 129513.109 72.87
DRAINAGE COLLECTED FROM LAYER 4 10.0857 36611.109 20.60
PERC./LEAKAGE THROUGH LAYER 5 0.000001 0.004 0.00
AVG. HEAD ON TOP OF LAYER 35 0.0009

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

CHANGE IN WATER STORAGE -0.004 -15.620 -0.01
SOIL WATER AT START OF YEAR 50.336 182719.078

SOIL WATER AT END OF YEAR 50.332 182703.453

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 ~-0.011 0.00

*****************-»\--k***s\-*«k******************************************************

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

MONTHLY TOTALS (IN INCHES) FOR YEAR 2

PRECIPITATION 2.83 2.30 5.14 3.78 9.70 10.52
5.47 1.76 1.45 8.97 1.43 1.63

RUNOFF 0.453 0.083 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 1.499 0.982
LATERAL 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 2.2869 0.4220
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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LAYER 5

PERCOLATION/LEAKAGE THROUGH
LAYER 7

0.0000

0.0000
0.0000

0.0000 0.0000

0.0000 0.0000
0.0000 0.0000

0.0000

0.0000
0.0000

(INCHES)

0.000

0.000
0.000

0

0
0

0.

0000

.0000
.0000

MONTHLY SUMMARIES FOR DAILY HEADS

AVERAGE DAILY HEAD ON
TOP OF LAYER 5

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 5

AVERAGE DAILY HEAD ON
TOP OF LAYER 7

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 7

0.003
0.003

0.002
0.003

0.000
0.000

0.000
0.000

0.001 0.
0.001 0.
0.001 0.
0.000 0.
0.000 0.
0.000 0.
0.000 0.
0.000 0.

001
001

001
000

000
000

000
000

0.001
0.001

0.000
0.002

0.000
0.000

0.000
0.000

0.001
0.003

0.001
0.002

0.000
0.000

0.000
0.000

o O

.003
.000

.003
.000

.000
.000

.000
.000

***********************************************************************‘k*******

***************************'k*'k*************************’k********************+**

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER
PERC./LEAKAGE THROUGH LAYER 35
AVG. HEAD ON TOP OF LAYER 5
PERC./LEAKAGE THROUGH LAYER 7
AVG. HEAD ON TOP OF LAYER 7
CHANGE IN WATER STORAGE

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

SNOW WATER AT START OF YEAR

P:\solid waste\G08095-Lenoir Co. PTC Ph. 2\documents\G08095-PTC-ph.2.doc Ich
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5,585

34.080

17.4943

0.000001

0.0016

0.000001

0.0000

-2.179

50.332

48.152

0.000

REV. 8/6/2010 REV. 8/19/2010

199577.

20273.

123709.

63504.

0.

~7910.

182703.

174793.

0.

391

453

836

297

004

.004

147

453

312

000

.00

.00

.00
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SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

0.000

0.0000

0.000

-0.049

.00

.00

***************************-k*1\'*************************"‘r***********************

**************-k*****1\-***'k-k****1\-*********~k**********************************1\-***

MONTHLY TOTALS

(IN INCHES)

FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH
LAYER 5

PERCOLATION/LEAKAGE THROUGH
LAYER 7

1.289
1.513

1.711
7.181

0.9719
0.9356

o

.0000
.0000

o

0.0000
0.0000

3.17
21.29

0.174
4.949

2.118
5.396

6.1603
6.1825

0.0000
0.0000

0.0000
0.0000

0
2

NN

@ N

.13
.02

.034
.108

.207
.453

.5571
.1543

.0000
.0000

.0000
.0000

0.753
0.170

2.944
0.942

0.1675
1.2025

0.0000
0.0000

0.0000
0.0000

DAILY HEADS

AVERAGE DAILY HEAD ON
TOP OF LAYER 5

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 35

AVERAGE DAILY HEAD ON
TOP OF LAYER 7

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 7

0.001
0.001

0.001
0.002

0.000
0.000

o

.000
0.000

0.007
0.007

0.004
0.007

0.000
0.000

0.000
0.000

o

82 1.16
25 4.81
.652 0.035
.057 0.406
.858 2.497
.334 3.056
.0721 1.3133
.9298 1.1095
.0000 0.0000
.0000 0.0000
.0000 0.0000
.0000 0.0000
(INCHES)
.002 0.001
.010 0.001
.002 0.001
.007 0.000
.000 0.000
.000 0.000
.000 0.000
.000 0.000

.001
.001

.000
.001

.000
.000

.000
.000

0.000
0.001

0.000
0.001

0.000
0.000

0.000
0.000

****‘k********,******‘k********************************************'k**************
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*******************************************************************************

ANNUAL TOTALS FOR YEAR 3

INCHES CU. FEET PERCENT
PRECIPITATION "‘;;j;;” ;;;;;;j;;; ;66?86_
RUNOFF 12.140 44067.172 15.57
EVAPOTRANSPIRATION 34.697 125948.898 44.51
DRAINAGE COLLECTED FROM LAYER 4 30.7564 111645.594 39.46
PERC./LEAKAGE THROUGH LAYER 5 0.000001 0.005 0.00
AVG. HEAD ON TOP OF LAYER 3 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 176090.109
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

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

-:\--k*'k*-k*'k***********************************************************************

MONTHLY TOTALS (IN INCHES) FOR YEAR 4

PRECIPITATION 2.94 3.35 4.50 2.16 4.28 4.38

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 2.011 2.
4.713 3.932 2.

LATERAL DRAINAGE COLLECTED 0.9159 1.2525 1.
FROM LAYER 4 0.0223 0.2065 O.
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 O.
LAYER 5 0.0000 0.0000 O.
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 O.
LAYER 7 0.0000 0.0000 O.

4.578
1.298

0.2793
0.3667

0.0000
0.0000

0.0000
0.0000

4,055
0.995

0.0220
0.6123

0.0000
0.0000

0.0000
0.0000

AVERAGE DAILY HEAD ON 0.001 0.002 0.
TOP OF LAYER 5 0.000 0.000 0.
STD. DEVIATION OF DAILY 0.000 0.001 0.
HEAD ON TOP OF LAYER 3 0.000 0.000 0.

" AVERAGE DAILY HEAD ON 0.000 0.000 0.
TOP OF LAYER 7 0.000 0.000 0.
STD. DEVIATION OF DAILY 0.000 0.000 0.
HEAD ON TOP OF LAYER 7 0.000 0.000 0.

927 3.738
667 2.412
3016 0.6137
6208 1.4680
0000 0.0000
0000 0.0000
0000 0.0000
0000 0.0000
(INCHES)
001 0.001
001 0.002
001 0.000
002 0.001
000 0.000
000 0.000
000 0.000
000 0.000

0.000
0.000

(=)

.000
.000

o

o

.000
.000

o

0.000
0.000

0.000
0.001

0.000
0.001

0.000
0.000

0.000
0.000

****************************—k*****************‘k********************************

***********11'*******************************************

dokk ok kb kkdkhkhkkdkrkhkhhkkhkhrrhk

ET PERCENT
578 100.00
430 6.92
789 72.63
285 15.96
003 0.00
.003 0.00
133 4.46

ANNUAL TOTALS FOR YEAR 4
T eses | cU. FEET PERCENT

PRECIPITATION —»;;—1;~ 1?22§Ef
RUNOFF 3.331 12092.
EVAPOTRANSPIRATION 34.949 126864.
DRAINAGE COLLECTED FROM LAYER 4 7.6816 27884.
PERC./LEAKAGE THROUGH LAYER 5 0.000001 0.
AVG. HEAD ON TOP OF LAYER 5 0.0007

PERC./LEAKAGE THROUGH LAYER 7 0.000001 0
AVG. HEAD ON TOP OF LAYER 7 0.0000

CHANGE IN WATER STORAGE 2.149 7799.
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SOIL WATER AT START OF YEAR 48.510 176090.109

SOIL WATER AT END OF YEAR 50.658 183889.250

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

*******************-k***********************************************************

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

MONTHLY TOTALS (IN INCHES) FOR YEAR 5

PRECIPITATION 1.63 1.80 3.90 6.60 3.00 10.89
1.82 5.68 3.68 2.40 4.65 2.89

RUNOFF 0.000 0.000 0.278
0.034 0.389 0.452

o

.476 0.032 1.573
.079 0.357 0.328

(=]

EVAPOTRANSPIRATION 1.418 1.708 2.834 4.082 4.199 6.328
2.724 2.275 2.717 2.772 1.608 1.329
LATERAL DRAINAGE COLLECTED 2.5870 0.4808 0.2447 0.7331 1.4471 0.4435
FROM LAYER 4 2.1321 0.4903 0.9118 1.0259 0.4852 1.1496
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 0.003 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
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
STD. DEVIATION OF DAILY 0
HEAD ON TOP OF LAYER 7 0

.000 0.000
.000 0.000
.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

***************************-}c***************************'k***********************

******************************7\-************************************************

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 4
PERC./LEAKAGE THROUGH LAYER 5
AVG. HEAD ON TOP OF LAYER 35
PERC./LEAKAGE THROUGH LAYER 7
. AVG. HEAD ON.TOP OF LAYER 7
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

33.

12.

50.

49.

0.

0.

0.

994

1309

.000001

L0011

.000001

.0000

.183

658

475

000

000

0000

177652.

14514.

1233898.

44035.

0.

-4296.

183889.

179593.

0.

0.

-0.

187

175

742

289

004

.004

016

250

234

000

000

016

0.00

0.00

0.00

********************************«k*******'k**************************************

***************************‘k***************************************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS
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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 0.363 0.142 0.298 0.123 0.321 0.893
0.666 1.271 0.738 0.403 0.151 0.281
STD. DEVIATIONS 0.550 0.096 0.210 0.199 0.638 0.535
0.538 2.075 0.837 0.502 0.159 0.176
EVAPOTRANSPIRATION
TOTALS 1.449 1.885 2.870 3.407 3.934 4.674
5.170 3.781 2.318 2.934 1.245 1.012
STD. DEVIATIONS 0.236 0.185 0.069 0.821 1.427 1.404
1.726 1.199 0.729 0.373 0.503 0.191
LATERAL DRAINAGE COLLECTED FROM LAYER 4
TOTALS » 1.8585 1.8973 1.3269 0.8536 0.6723 0.7004

1.2539 1.7025 2.4371 1.1879 0.9998 0.7395

STD. DEVIATIONS 0.8550 2.4129 0.7084 0.2836 0.4865 1.2140
1.3422 2.5181 3.6402 0.2705 0.7798 0.4132

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 7

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 0.0020 0.0023 0.0014 0.0008 0.0007 0.0008
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0.0013 0.0018 0.0027 0.0013 0.0011 0.0008

STD. DEVIATIONS 0.0009 0.0028 0.0008 .0003 0.0005 0.0013
0.0014 0.0027 0.0040 0.0003 0.0009 0.0004

o

DAILY 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 .0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

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

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

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5
T wemes CU. FEET  PERCENT
PRECTPITATION Ts5.79 ( 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 ( 9.19839) 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
LAYER 7

AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER 7

CHANGE IN WATER STORAGE ~-0.172 ( 1.6389) -625.17 -0.309

*******************************************************************************
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*************************************************************************i—****

24575.100

9387.6406

2599.2099¢6

0.00004

0.00004

5916.4204

.2703

PEAK DAILY VALUES FOR YEARS 1 THROUGH

o T awemes) (cw. 'To
PRECIPITATION ”“gf;;'“"
RUNOFF 2.586
DRAINAGE COLLECTED FROM LAYER 4 0.71604
PERCOLATION/LEAKAGE THROUGH LAYER 5 0.000000
AVERAGE HEAD ON TOP OF LAYER 5 0.024
MAXIMUM HEAD ON TOP OF LAYER 5 0.479
PERCOLATION/LEAKAGE THROUGH LAYER 7 0.000000
AVERAGE HEAD ON TOP OF LAYER 7 0.000
SNOW WATER 1.63
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.

1232

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

*******-k*****‘k****************************************************************

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

REV. 8/6/2010 REV. 8/19/2010

Rev. 9/24/10 Rev. 1/27/11

122




*-k‘k***************************************************************************

FINAL WATER STORAGE AT END OF YEAR 5

LAYER (INCHES) (VOL/VOL)
1 3. 8049 o371
2 22.8243 0.0761
3 14.1864 0.3941
4 0.0025 0.0100
5 0.0000 0.0000
6 0.1793 0.7470
7 8.2980 0.4610
SNOW WATER 0.000

*****************************************-k****‘kul'***********-k*-k****************
~k******-k****-}c*****************************************-k-k**********************
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INSERT FINAL HELP MODEL
ALTERNATE LINER SYSTEM (Alt. 2)
PHASE 2 CLOSED
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******************************************************************************
**-k***-k**-)«-********************************************************************

*k

*x

*k HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
ok HELP MODEL VERSION 3.04 (13 MARCH 1995)

*k DEVELOPED BY ENVIRONMENTAL LABORATORY

ok USAE WATERWAYS EXPERIMENT STATION

*k FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
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******************************************************************************

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

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:

SOLAR RADIATION DATA FILE:

EVAPOTRANSPIRATION DATA:

SOIL AND DESIGN DATA FILE:

OUTPUT DATA FILE:

Time: 13:56 Date:

aaoaaoaa0

10/10/2009

:\HELP3\LENOIR.D4
:\HELP3\Lenoir.D7
:\HELP3\Lenoir.D13
:\HELP3\Lenoir.D1l1l

+ \HELP3\LENOIRCA.D10
: \HELP3\LenoirCA,OUT

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

Title: Lenoir County Phase 2 Closed (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
MATERIAIL 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.
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TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES

POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT = 0.0050 VOL/VOL

INITIAL SOIL WATER CONTENT 0.0279 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC
SLOPE = 5.00  PERCENT
DRAINAGE LENGTH = 300.0 FEET
LAYER 3
TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAI TEXTURE NUMBER 35
THICKNESS = 0.04  INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL

i

0.0000 VOL/VOL
0.199999996000E~-12 CM/SEC

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD

]

il

i

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. 0.900000032000E-05 CM/SEC

LI
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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

it

1

I

EFFECTIVE SAT. HYD. COND. = 0.419999997000E-04 CM/SEC
LAYER 6
TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 19
THICKNESS = 360.00 INCHES
POROSITY = 0.1680 VOL/VOL
FIELD CAPACITY = 0.0730 VOL/VOL
WILTING POINT = 0.0190 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0730 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC
LAYER 7
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. = 0.249999994000E-04 CM/SEC
LAYER 8
TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL 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 SOIL WATER CONTENT = 0.0100 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 33.0000000000 CM/SEC
SLOPE = 2.00 PERCENT
DRAINAGE LENGTH = 100.0 FEET
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TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06  INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 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

WILTING POINT

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

FMI, INSTALLATION DEFECTS
FML PLACEMENT QUALITY

it

i

]

I

it

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 17

THICKNESS = 0.24 INCHES

POROSITY . 0.7500 VOL/VOL
FIELD CAPACITY = 0.7470 VOL/VOL
WILTING POINT o= 0.4000 VOL/VOL

0.7470 VOL/VOL
0.300000003000E~08 CM/SEC

]

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

LAYER 11

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. 0.500000032000E-05 CM/SEC

it

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.%
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AND A SLOPE LENGTH OF 200. FEET.

91.70
100.0 PERCENT
1.000 ACRES

i

SCS RUNOFF CURVE NUMBER

FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH 22.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE 7.627 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 10.362 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE 4.620 INCHES
INITIAL SNOW WATER 0.000 INCHES
INITIAL WATER IN LAYER MATERIALS 68.915 INCHES
TOTAL INITIAL WATER 68.915 INCHES
TOTAL SUBSURFACE INFLOW 0.00 INCHES/YEAR

I

I}

i

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 .0 INCHES
AVERAGE ANNUAL WIND SPEED = 7.70 MPH

it

il
N
M)

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

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

MONTHLY TOTALS (IN INCHES) FOR YEAR 1

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

.225 0.000 0.131 0.987
.224 0.640 0.026 0.969

o

RUNOFF 0.060 0.502
1.301 1.626

(o]

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
LATERAT, 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 0.0000 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

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 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
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TOP OF LAYER 9 0.
STD. DEVIATION OF DAILY 0.
HEAD ON TOP OF LAYER 9 0.
AVERAGE DAILY HEAD ON 0.
TOP OF LAYER 11 0
STD. DEVIATION OF DAILY 0
HEAD ON TOP OF LAYER 11 0.

**‘k************************************'k**'k***********-k************************

000

000
000

000

.000

.000

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

-k*******************************—k********

ANNUAL TOTALS FOR YEAR 1

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 9
AVG. HEAD ON TOP OF LAYER 93
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 BALANCE

***************'k***-k*********************'k*************‘k**********‘k************
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6.691

37.438

4.8315

0.000086

0.0014

0.0001

0.000000

0.0000

0.000000

0.0000

0.000

69.094

69.094

0.000

0.000

0.0000

0.000

0.000
0.000

0.000
0.000

[w)

.000
0.000

CU. FEET
177724, 844
24286.932
135898.812
17538.311
0.311
0.310
0.000
0.000
0.388
250810.750
250811.141
0.000
0.000
0.080

.000

.000
.000

.000
.000

.000
.000
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***********-k************************-'k-ir*****************************************

MONTHLY TOTALS (IN INCHES) FOR YEAR 2

PRECIPITATION 2.83 2.30 5.14 3.78 9.70 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 0.092

EVAPOTRANSPIRATION 1.160 1.739 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 0.5029 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
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 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 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 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
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§TD. 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***********‘k*********************************

ANNUAL TOTALS FOR YEAR 2

INCHES CU. FEET PERCENT
PRECIPITATION Csase 199577.391  100.00
RUNOFF 11.452 41571.547 20.83
EVAPOTRANSPIRATION 36.468 132379.062 66.33
DRAINAGE COLLECTED FROM LAYER 2 7.5178 27289.729 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 0.491 0.00
PERC./LEAKAGE THROUGH LAYER 9 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 -1663.399 -0.83
SOIL WATER AT START OF YEAR 69.094 250811.141
SOIL 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

**********************************‘k*****************************************-k-k*

vk*-k******************'k-k********************************************************
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MONTHLY TOTALS (IN INCHES) FOR YEAR 3

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 .075 0.064 1.499
2.958 10.325 4.343 0.881 0.264 0.378

(o]

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 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 1.3199 0.8198
PERCOLATION/LEAKAGE THROUGH 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000
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 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 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 0.013 0.009 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 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 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****‘k**-k*****************************
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*****************************‘k****-k********************************************

ANNUAL TOTALS FOR YEAR 3

INCHES CU. FEET PERCENT
PRECIPITATION 708 262958.463 100,00
RUNOFF 25.525 92657.109 ©32.75
EVAPOTRANSPIRATION 35.251 127962.703 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 9 0.000000 0.001 0.00
AVG. HEAD ON TOP OF LAYER 9 0.0000
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
SOIL 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 YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 -0.034 0.00

*****‘k*************************************************‘k***********************

**s\-**k***********************************-k'k*************************************

MONTHLY TOTALS (IN INCHES) FOR YEAR 4

PRECIPITATION 2.94 3.35 4.50 2.16 4.28 4.38
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7.06 4.14 6.25 1.06 4.01 3.99

RUNOFF 0.127 0.556 0.538 0.074 0.024 0.615
1.279 0.099 2.153 0.000 0.549 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 0.6796 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
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 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 0.002 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 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 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***************1\'***********************

-k-k****************‘k************************************************************

ANNUAL TOTALS FOR YEAR 4
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PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER
PERC./LEAKAGE THROUGH LAYER 4
AVG. HEAD ON TOP OF LAYER 3
DRAINAGE COLLECTED FROM LAYER
PERC./LEAKAGE THROUGH LAYER 9
AVG. HEAD ON TOP OF LAYER 9
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 BALANCE

2

8

48,

6.

35.

68.

69.

0.

0.

0.

12

955

947

.8214

.000086

.0014

.0001

.000000

.0000

.000000

.0000

.387

670

057

000

000

0036

********************-k*-k***********************-k***-k

s\-***1\—**************************************************************************

MONTHLY TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

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

(IN INCHES)

0.000
0.068

1.256
3.738

=y

kkkkhkkkhkdkdkhkdhkhkhhkhkkkkkrhkhkk

FOR YEAR

.80 3.
.68 3.
.003 0.
.755 0.
.617 2
.149 2.

20
68

575
984

.787

460

REV. 8/6/2010 REV. 8/19/2010

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

6.60 3
2.40 4
1.080 0.
0.180 0
3.970 5.
3.111 1.

.00
.65

079

. 754

248
636

Rev. 9/24/10 Rev. 1/27/11

100.

14.

74.

10.

0.

0.

00

45

70

02

.00

.00

.00

.00

.80

.00

00

02

.89
.89

.038
.730

.035
.290

137




LATERAL DRAINAGE COLLECTED 0.3165 0.2689
FROM LAYER 2 0.2865 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000
LAYER 4 0.0000 0.0000
LATERAL DRAINAGE COLLECTED 0.0000 0.0000
FROM LAYER 8 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000
LAYER 9 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000
LAYER 11 0.0000 0.0000

0.4318
0.4835

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.
0.

0.
0

0693
5591

0000

.0000

.0000
.0000

0000

.0000

.0000
.0000

MONTHLY SUMMARIES FOR DAILY HEADS

AVERAGE DAILY HEAD ON 0.001 0.001
TOP OF LAYER 3 0.001 0.000
STD. DEVIATION OF DAILY 0.001 0.001
HEAD ON TOP OF LAYER 3 0.002 0.000
AVERAGE DAILY HEAD ON 0.000 0.000
TOP OF LAYER 9 0.000 0.000
STD. DEVIATION OF DAILY 0.000 0.000
HEAD ON TOP OF LAYER 9 0.000 0.000
AVERAGE DAILY HEAD ON 0.000 0.000
TOP OF LAYER 11 0.000 0.000
STD. DEVIATION OF DAILY 0.000 0.000
HEAD ON TOP OF LAYER 11 0.000 0.000

0.2563 1.5714
0.3256 0.2489
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
(INCHES)
0.001 0.006
0.001 0.001
0.001 0.005
0.001 0.001
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

[oNe]
o O
o O
NN

o

.000
.000

(o]

o

.000
.000

o

.000
.000

(o]

o

.000
.000

o

o

.000
.002

.001
.001

.000
.000

.000
.000

.000
.000

.000
.000

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

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

177652.18

29932.64

128131.20

17492.14

PERCENT
7 100.00
5 16.85
3 72.12
3 85

ANNUAL TOTALS FOR YEAR 5
T Themms. | cu. emmr emeoanr
PRECIPITATION ~_;;T;;_
RUNOFF 8.246
EVAPOTRANSPIRATION 35.298
DRAINAGE COLLECTED FROM LAYER 2 4.8188
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PERC./LEAKAGE THROUGH LAYER 4
AVG. HEAD ON TOP OF LAYER 3
DRAINAGE COLLECTED FROM LAYER 8
PERC./LEAKAGE THROUGH LAYER 9
AVG. HEAD ON TOP OF LAYER 9
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 BALANCE

**-k********************************************‘k*******************************

*'Ir************************************'k*********************

0.000082

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

PRECIPITATION
TOTALS 3.78
6.46
STD. DEVIATIONS 3.43
3.24
RUNOFF
TOTALS 0.816
1.303
STD. DEVIATIONS 1.238
1.051
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EVAPOTRANSPIRATION

TOTALS 1.432 1.874
5.515 3.686

N

.871 3.482 4.710 . 645
.224 3.213 1.451 0.976

N
P>

o

.084 0.671 1.205 1.454
.671 0.191 0.116 0.183

STD. DEVIATIONS 0.223 0.193
1.317 1.194

o

LATERAL DRAINAGE COLLECTED FROM LAYER 2

.0256 0.5048 0.3753 0.1674
L7793 0.5394 0.4242 0.8723

o

(=]

.5558 . 6404 0.6100 0.3347
.1829 0.5126 0.5424 0.4591

o

STD. DEVIATIONS 1.3988 0.9034
0.2286 1.7694

)

PERCOLATION/LEAKAGE THROUGH LAYER 4

TOTALS 0.0000 0.0000 0.0000 .0000 0.0000 0.0000
0.0000 0.0000 .0000 0.0000 0.0000 0.0000

(]
o

<

.0000 .0000 0.0000 0.0000
.0000 0.0000 0.0000 0.0000

(e}

STD. DEVIATIONS 0.0000 0.0000
0.0000 0.0000

o

LATERAL DRAINAGE COLLECTED FROM LAYER 8

.0000 0.0000 0.0000 0.0000
.0000 0.0000 0.0000 0.0000

=

o

§

&}
oo
oo
o o
oo
oo
o o
o O
oo
o o
o o
o o

.0000 0.0000 0.0000 0.0000
.0000 0.0000 0.0000 0.0000

w
3
o
5
<
;
1
Ll
@]
=z
wn
o o
o o
o o
o O
[ ]
o O
[aNw]
e N o]
QO
[N e]
o O

TOTALS 0.0000 0.0000
0.0000 0.0000

o

.0000 0.0000 0.0000 0.0000
.0000 0.0000 0.0000 0.0000

o

o

STD. DEVIATIONS 0.0000 0.0000 .0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

TOTALS 0.0000 0.0000
0.0000 0.0000

(o]

.0000 0.0000 0.0000 0.0000
. 0000 0.0000 0.0000 0.0000

(o]

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 0.0043 0.0035 0.0035 0.0018 0.0013 0.0006
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0.0005

STD. DEVIATIONS 0.0048
0.0008

0.0027

0.0034
0.0061

DATLY AVERAGE HEAD ON TOP OF LAYER 9

AVERAGES 0.0000
0.0000
STD. DEVIATIONS 0.0000
0.0000

AVERAGES 0.0000
0.0000
STD. DEVIATIONS 0.0000
0.0000

-k**w\-***sl»al:*******-k******************i«***********'k****—k**************************

~k****************************************1\'*************************************

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS

PRECIPITATION
RUNOFEF
EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED
FROM LAYER 2

PERCOLATION/LEAKAGE THROUGH
LAYER 4

AVERAGE HEAD ON TOP
OF LAYER 3

LATERAL DRAINAGE COLLECTED
FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH
LAYER 9

AVERAGE HEAD ON TOP
OF LAYER 9

PERCOLATION/LEAKAGE THROUGH
LAYER 11

0.0028

0.0019
0.0042

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000
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AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER 11

CHANGE IN WATER STORAGE 0.108 ( 0.3987) 392.45 0.19%94

*********‘k**'k*****************************************1\'************************
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***********-k******‘k***********************************************************

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5
T vemes) (v T
PRECIPITATION ”’;j;;_""" b‘;;;;gjzgg_—
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 LAYER 3 2.561

DRAINAGE COLLECTED FROM LAYER 8 0.00001 0.03471
PERCOLATION/LEAKAGE THROUGH LAYER 9 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 1.63 5916.4204
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4269

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.2100

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

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

10

11

SNOW WATER

*********************************-k-A--J:-k*****************************************
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2.2.4 Leachate Collection System Design Calculations

Initial Calculations

25 yr. 24 hr. Storm = 7.61" (NOAA Website)

Lagoon storage capacity = 624,000 gallons

Based on the HELP Model with the conservative waste characteristics (Texture No. 19), the
average monthly flows collected from layer 4 for a 5 year period on a per acre basis are as

follows:

Sample Calculation = in. from layer 4/12 in./ft. x 43,560 ft.%/acre x 7.48 gals/ft.® = gals./acre

11. November
12. December
Total

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

1. January = 50,503 gallons/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 gallons of leachate. The HELP Model predicts 3,917,129
gallons of leachate per year. According to the County records, there has been 900,581 gallons of
leachate pumped to the Kinston WWTP from August 2008 thru January 2010. It was pumped on
four separate months during this period. The months were August 2008 (151,910.4 gals.),
November 2008 (154,438.8 gals.), November 2009 (163,520.4 gals.) and January 2010
(430,711.6 gals.) The largest flow which is January 2010 was completed in 8 days beginning on
the 6. The pumps operated each day with the longest day being 15.58 hrs. and the total for all 8
days being 83.51 hours for an average flow for the month of January of 86 gpm. The pumps are
manually operated on as needed basis until the lagoon is empty.

Leachate Collection System Components
Leachate lagoon
Pipe and rock surrounding it
Pumps

Drainage net
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System Performance

Assume a annual worst case scenario for lagoon storage of 1,000,000 gals from Phase 1, the
HELP model predicted flow for the entire landfill and one 25 yr. storm over half of the landfill with

no waste.

The largest area with no garbage will be approximately 5.0 acres which is approx. 2 of Phase 2..

Qo5 = (5 ac)(43,560 sq.ft./ac)(7.617/12”)(7.48 gal/cu.ft.) = 1,033,150 gal./day

Qo = 43,048 gal./hr.

Lagoon size without the 2 feet of freeboard = 624,000 gallons

The annual worst case scenario for the lagoon is 1,000,000 from Phase 1, 3,917,129

gallons predicted for Phase 2 and 1,033,150 gallons from a onetime storm event. The

total flow into the lagoon for this scenario is 5,950,279 gallons.

.. Lagoon will hold 624,000 and would have to be emptied 9.5 times in the year of the worst
case scenario. There is no maximum flow restriction from the Kinston WWTP and the pumps

from the lagoon to the plant can pump a minimum of 86 gpm. If the pump station was run twenty
four hours a day, 7 days a week and 52 weeks a year, it could pump 45,077,760 gallons in one

year. Consequently, this system has considerable unused capacity.

Flow Through the Rock in the Leachate trench

Darcy’s Law
Q = kiA

Q= flow thru the stone
k = hydraulic conductivity of the stone
i = hydraulic gradient
A = area over which flow occurs

For vertical Flow:
i=(h+D)D
h = leachate head over stone
D = thickness of the stone

For Horizontal Flow:
i = Diff head/lengh

25 yr. 24 hr. storm = 7.61"

Assume no evaporation or soil retained water:
- everything is runoff
- assume 7.61" rainfall in 24 hours.

- 10.0 acres lined x 43560 ft2/acres x 7.61"/12"

= 276,243 ft3 x 7.48 gal/ft® = 2,066,298 gpd.
= 1,435 gpm
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Vertical Flow in the Rock

What is the required hydraulic conductivity (k) 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?

k= Q/iA
Total length of leachate trench available is 4,146 ft. and it is 2 ft. wide.
Q = 276,243 ft*/day
A=4,156ft. x 2 ft. = 8,312 ft.2
l=(0+3)/3=1
Required k = 276,243/8,312 = 33.23 ft./day = 0.005 in/sec = 1.3 x 10%cm/sec
Permeability of stone in trench is approximately = 0.04 in/sec = 1.0 x 10" cm/sec
Factor of Safety = 8
Flow (Q) for 4,146 ft. of trench 2 ft. wide with a k = 0.04 in./sec.
Q =0.04 in,/sec/12in./ft. x 8,312 ft2x 1 =27.71 cfs = 17,906,042 gpd

Horizontal Flow in the Rock

Flow thru a leachate trench 2 ft. by 3 ft. with a 2% slope and a k = 0.04 in./sec.
Q= 0.04/12 x 2/100/100 x 6 = 0.04 ft* /sec = 25,900 gpd
The horizontal flow thru the stone is restrictive; therefore, high flow will flow into the perforations
of the pipes to the sump.

Flow in the Pipe

— =
1N
)| ' ¢« 0.5" PERFORATIONS
40° |40
2 S

g -
r = Radius, a = 1.0' Head
C =r-rCos40° + 2"
BC =r-rCos80° + 2"
Cg=2.70" BCg = 4.48"

Cg=294"  BCg=531"
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. Head on the 40° perforation @ 1.0 overall head on liner:
(6" =12" 2.70" =9.30"
(8" =12"-2.94" =9.06"

. Head on the 80° perforation @ 1.0 overall head on liner:
(6") =12"- 4.48" =7.52"
(8 =12"-5.31" = 6.69"
Use the orifice equation to determine the flow into the holes w/ 1.0' of head on the liner.

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

Q =cfs
Q40°
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
Qgpe
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 6" 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

Worst case scenario for entire 10 acres is the 25 year storm with no waste.
The 25 yr. 24 hr storm is 276,243 ft.%/day = 3.20 cfs:
The length of 6 inch line required = 3.20 cfs/0.0712 cfs/ft. = 45 ft.
The length of 8 inch line required = 3.20 cfs/0.0692 cfs/ft. = 46 ft.
It would take 45 ft. of 6 inch line or 46 ft. of 8 in. to empty the landfill from the 25 yr 24
hr. storm in one day. There is a total of 4,156 ft. of perforated pipe in the landfill.
This is more than ample pipe to drain all leachate generated.

Assume worst case scenario:

7.61" rain on 5.0 acres and nothing is discharged from the landfill until rain has stopped.

.. Volume of water retained =7.61/12 x 5.0 x 43,560

- 138,122 ft3
= 1,033,153 gallons
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The most restrictive component in the system other than the pump 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=0.3110ft° P=1.9774 ft R=A/P
Q = 1.486 (AR**s"?)
n

Q = 1.486 (.3110)(.1573)*%(.02)"?
0.009

Q=2.12cfs = 950 gpm
Volume to Discharge = 1,033,153 gals.
1,033,153 gals + 950 gpm = 1,088 min. = 18.1 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.

Pump Design
Minimum Pump Flow = 75 gpm @ approximately 35 ft. TDH

Worst case scenario is the 25 yr. 24 hr. storm w/ no runoff and no water retained within waste.
There are two sumps within the landfill and the most that can affect one pump is 5 acres.

25 yr. 24 hr. storm over 5 acres generates 133,122 ft.%= 1,033,153 gals.
It will take the pump 9.6 days to pump the water out from the 25 yr. storm.
It will easily handle the flow predicted by the HELP Model which is approx. 4,000,000 gals. annually.
Divide the flow into two parts it is 2,000,000 annually = 8 gpm and the pump will remove 75 gpm.

The Peak Daily Flow predicted by the HELP Model for years 1 thru 5 is 0.72 ins./acre.
5 acres x 43,560 ft.>/acre x 0.72 ins/12 ins./ft. x 7.48 gals/ft.® = 97,749 gals.

The pump station will remove the peak flow predicted by the HELP Model in 21.7 hrs.

Drainage Net and Geotextiles

The non-woven geotextiles that are used in the landfill are there to protect drainage devices such as
the stone around the leachate piping from sedimentation. They are not intended to act as any filter
under waste because filters will eventually become clogged with whatever they are filtering from the
liquid. The fabric around the stone is a light weight fabric with an Apparent Opening Size (AOS) of 70
mm. that will allow water to pass thru it but filter out sediment that is carried by the runoff within the
landfill prior to waste being place over the trench. The fabric is folded back so that waste is indirect
contact with the stone in the trench and/or sump. Leachate that would flow thru the protective cover
will not be carrying sediments because it will not have the scouring velocity to do so; consequently,
this liquid can pass thru either the side of the leachate trench geotextile or the drainage net on the
bottom of the landfill.
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The drainage net is a minimum of 250 mil. The Peak daily Value of maximum head on the liner for
years 1 thru 5 as predicted by the HELP Model is 0.479 inches. The maximum allowable head is 1.0
ft. The minimum transmissivity of the composite geonet is 3.0 x 10° m%sec and using Darcy’s Law:

Transmissivity (e) = permeability (k) x saturated thickness (t)
Darcy’s Law

Q=kIA
A =t x 1 ft. unit width

Q=o/txixt
Q=0oxi

Q = 0.00003 m?sec x 10.764 ft*/m? x 2ft./100.ft./100 ft.(2% slope for 100 ft.)
= 0.0006 ft.*/sec./ft.

Peak daily Flow from HELP Model = 97,749 gallons = 13,068 ft’

Drainage net 1 ft. wide 100 ft. long on a slope of 2% will take 21,780,000 seconds = 252 days to drain
the Peak Day. The entire landfill of 9.23 acres is covered with the composite drainage net which is
more than adequate to drain the peak flow predicted by the HELP Model. It would take just over 252
ft. of the drainage net to handle the peak daily flow in less than a day. The only liquid that will reach
the drainage net has to permeate thru the soil cover. The other areas the liquid will flow in other parts
of the leachate collection system. They are adequate to handle a 25 yr. 24 hr. storm event.
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2.2.5 Strenqgth of Pipe

Rinker Materials PolyPipe Division Design and Engineering Guide for Polyethylene Piping

Rho 60

H 200
PL 21

PS . 0

HW 5

SF 2

DR 17

E 30000
Es 3000
Pt 104.33
Pcb 110.12

Variable descriptions

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=2718
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
Lo on surface above the pipe. See page C-7
\ : for table of values. If depth of bury is
’ greater than 4ft. then H20 load is 3psi
and E80 load is 21psi. For depth of bury
greater than 10ft. E80 load is 9psi.
Rho = Density of backfill meterial

i

‘ Using this CD for Design Purposes

PolyPipe’

C Earthloading Critical Buckling

267 xByRWy Z; % Z
SDRS

Gee Page -5 Thru L8 |

09/17/2009

lbs/ft*
ft

psi
psi

ft

psi
psi
psi

Due to wide variations in service conditions, quality of installation, etc., no warranty or guarantee,

avnracead ar imnliad ic nivan in raniinetinn with tha itea ~f tha ralenlatinne and anahrtical enlifinne

Select the appropriate soil modulus Es (psi). For crushed rock bedding use 3000 psi.
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Rinker Materials PolyPipe Division Design and Engineering Guide for Polyethylene Piping

% Deflection

whem A% =

PolyPipe’

Earthloading % Deflection

DixKxW

2E+ 0BIx E,
3x BDRY

= CgxpxrBgxD

CcD 3.0

Rho 60

Bd 2

D 6.625
DR 17

H 200

DI 1.50

K 0.1

E 30000
Es 3000

w 16.563
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 = height of backfill above top of pipe
delta x = vertical defection of pipe
DI = deflection lag factor (1.50)
K = bending constant (0.10)
E = modulus of pipe elasticity
Es = soil modulus

Using this CD for Design Purposes

Ibs/ft*

in

psi
psi
psi

09/17/2009

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
solutions. In all cases, third party verification or a licensed professional engineer should be consulted prior

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

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

Me;ximum 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

C

lyPip“’

Earthloading % Deflection

where W = Cd % P % By x D

% Deflection -
= DlwKxw
h X =
where BX = ORI E,
3x §0RY

CD 3.0

Rho 60

Bd 2

D 8.625
DR 17

H 200

Di 1.50

K 0.1

E 30000
Es 3000

w 21.563
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

DI = deflection lag factor (1.50)

K = bending constant (0.10)

E = modulus of pipe elasticity

Es = soil modulus

Using this CD for Design Purposes

Ibs/ft®
ft
in

ft
psi

psi
psi

09/17/2009

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
solutions. In all cases, third party verification or a licensed professional engineer should be consulted prior

_ to any actual selection of product or material specification or use.
W

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

Gee Page 04

Mé;ximum 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

CD
Rho
Bd

D

DR

H

DI

K

E

Es

w
delta X
% deflection

Variable descriptions

W = earthload

PolyPipe’

C Earthloading % Deflection

% Deflection

Dlx kW
2E+ 0BIx E3

Sx 5DRY

where Ax =

See Page C-4 |

09/17/2009
3.0
60 Ibs/ft*
2 ft
10.75 in
17
200 ft
1.50
0.1
30000 psi
3000 psi
26.875 psi
0.02198
0.20446

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

DI = 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 accurate. 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 consulted prior
to any actual selection of product or material specification or use.

Contact 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

Taiow =F,+F_+2F4

Tatiow = Ogliow t

Gallow = the mobilized allowable geomembrane stress = o,+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)

q = the surcharge pressure = dgsYes

des = the depth of cover soil

Yos = 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 6(da)

Ch = the average horizontal stress in anchor trench = Kqo,

Gy = YHave

0 = 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

Tallow = Ggliowt
Gallow = Gult/FS
Gutt = 2,100 psi (from N.S.F. 54)
Gallow = oy=FS =2,100 pSi +1.0
S Taow  =2,100 psi x 0.06 in.

=126 lbs/in.

= 1,512 Ibs/ft.

Compute Forces below Liner (F,)

Fu = gtand(Lyo)
Lo = 3.0 ft.
des = 3.0 ft.
Yes =110 pcf
) = 25° textured liner
q = dchcs
= (3.0)(110)
= 330 lbs/ft
-~ F (330)tan 25° (3.0)

- 461.64 Ibs/ft.
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Compute Forces Due to Anchor Trench (F)

Fat Gh)ave tan & (dat)
1-8in¢) (v) (Have)tan & (day)
=30°

¢ 3
v = 110 Ibs/ft
H

B

= (
= (

~Fa = (1-sin30°)(110 lbs/ft%)(5ft)(tan25°)(dz)
= 128.23d.,

Compute Required Anchor Trench Depth for FML

Tatiow =Fy+Fc+2F4

1512 Ibs/ft = 0 + 461.64 Ibs/ft. + 2(128.23 dy)

o dat = (1512.00-461.64)+256.46
= 4.10ft provide maximum 4.0 ft. deep anchor trench because the liner will fail before
pull out if it exceeds 4.10 ft.

Check Anchor Trench for Drainage Net

Taiow = 75 Ibs/in tensile strength per SKAPS Industries Transnet 270-2-7.1 F.S.=1.3
=75 1bs./in /1.3 = 58 Ibs/in
= 696 Ibs/ft.

Compute Forces Below Drainage Net (F.)

FL =qtan 8(l—ro)
& = 24° Friction angle between textured liner and double bonded geonet.
q = dy = 3'(110Ibs/ft*)

= (3.0)(110)(tan24°)(3.0)
= 440.78 Ibs/ft.

Compute Forces Due to Anchor Trench

Fa = (1-sin30°)(110)(5)(tan24°)(d)
=122.44 d,

Compute Required Anchor Trench

696 Ibs./ft. = 0 + 440.78 Ibs./ft. +122.24dy
~ da = 2.09 ft.

Note: The drainage net 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)+(tanp)
= (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 = (2% + 5in 2B)[((2HpC0SB-Z;)-1)((SIN(B-om)+COSom)-(SINdpm=COS (B+0pm))]

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

Yo = unit weight of protective cover (lbs/in®)

Z, = thickness of protective cover (in.)

B = Slope angle of the liner (degrees)

Hp = Vertical height of protective cover (in.)

Qom = Critical mobilized interface friction angle of liner (degrees) = 26°
Opm = 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°
Opm = ¢p+F.S. =30°+1.3 =23.1°
Y% = 0.0637 Ibs/in’.

Z, =36in.

B = 18.418° (for 3:1 slope)
H, =600 in.

T = (0.0637x36°) + sin (2)18.418°)[((2x600c0s18.418°+36)-1)((sin(18.418°-
20.0°)+c0s20.0°)-(sin23.1°+c0s(18.418°+23.1°))]

T =137.70[(30.63)(-0.03)-0.52]
=137.70(-092) - 0.52
=-127.20 Ib/in. < T,j0w 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.

Self-Weight Stress during Construction

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

T =7vx Hx L x (sinf - cosptand)

T = Tension due to self-weight (Ibs/in.)

H = thickness of liner system component (in.)

L = length of liner system component (in.)

B = Slope angle of the liner (degrees)

) = critical interface friction angle of liner system
v = unit weight of liner system component (Ibs/in®)
W = weight per square area of membrane (Ibs/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 = (yx H x (sinB-cosBtand))
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— o™ T

=W x .06 in = 0.00012 lbs/in®

= 0.06 in. (60mil Smooth HDPE)
= 18.418° (for 3:1 slope)
=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

AL
o

AL
AT

Assume:

AL + L = Strain

Strain in the liner system (percent)
Change in length of liner due to change in temperature
Length of liner before temperature change

()L (AT)

Coefficient of liner thermal expansion (°F'1)
Change in length of liner due to change in temperature
Change in Temperature (°F°)

Coefficient of liner thermal expansion (°F") = 6.7x10° °F

100°F Conservative assumption

1 ft.

oLAT = L

oAT

0.0067 ft. or 0.67%

Allowable elongation @ yield = 13%
~.allowable > design thermal stress o.k.

2.2.7 Alternate Base Liner Calculations

Geosynthetic Clay Liner (GCL) Calculations
Ref: CETCO Design Manual Technical Notes 5 and 6

—

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

surface being analyzed.

oeN<omnr

FS =[(TL) + S]
[(2)((sin B)]

= the slope length.

= the shear strength along the surface being analyzed.
= slope angle (degrees).

= the unit weight of cover soil

= the thickness of the cover soil layer.
= the internal or interface friction angle along the surface being analyzed.
= the apparent cohesion along the surface being analyzed.

S = (1)(2)(cos B)(tan ¢) + C

Check interface between cohesive soil liner and Bentomat (Reinforced GCL):
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0 =13.5° C =500 lbs./ft?

v =110 Ibs./ft° T =90 Ibs./ft.

z =31t L =150 ft.
B = 18.4° (3:1 slopes)

~.S = (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)(v)(sin B)]

0=13° C = 200 lbs./ft?

v=110 los./ft® T = 1,512 Ibs./ft.

z =3 ft. L =150 ft.

B =18.4° (3:1 slopes)

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

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

FS =2.71 OK
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2.2.8 Foundation, Settlement, and Slope Stability Analysis
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E ECS CAROLINAS, LLP “Setting the Standard for Service”

caroLiNAs Geotechnical # Construction Materials # Environmental ® Facilities NC Registered Engineering Firm F-1078

November 5, 2010

Mr. Wayne Sullivan, PLS

Municipal Engineering Services Co. PA
PO Box 97

Garner, NC 27529

RE: Report of Geotechnical Services
Lenoir County Landfill, Phase 2
2949 Hodges Farm Road
Kinston, North Carolina
ECS Project No. 06:17047-A

Dear Mr. Sullivan:

ECS Carolinas, LLP (ECS) has completed the revised geotechnical analysis for the proposed
Phase 2 of the Lenoir County Landfill as requested by Municipal Engineering Services
Company, PA (MESCO). ECS previously analyzed the proposed project and presented our
findings in a report dated November 20, 2009 under ECS Project No. 16717. The revised
analysis includes a change in the liner modeling in the slope stability analysis to better
represent the planned system and an increase in the final slope to 3 horizontal to 1 vertical.

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 Phase 1. Based on the information
provided to us, two possible liner systems are being considered. The first system is a standard
system consisting of a 2 foot thick conventional clay liner overlain by a 60 mil thick HDPE
flexible membrane liner (FML), a 250 mil thick drainage net, and a 3 foot thick layer of
protective cover soil. The second system consists of an 1.5 foot thick alternate clay liner
overlain by a 0.24 inch thick geosynthetic clay liner (GCL), a 60 mil thick HDPE flexible
membrane liner, a 250 mil thick drainage net, and a 3 foot thick layer of protective cover soil.
In both cases the landfill will be capped with an 18 inch thick clay liner, a 40 mil thick LLDPE
flexible membrane liner and a 2-foot thick cap of protective soil.

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 design shows that the
permanent side slopes for the cap will have an inclination of 4H:1V (horizontal to vertical). For
the purpose of this analysis, we have been asked to assume maximum slopes of 3H:1V in
case additional storage capacity is desired.

Soil borings in the Phase 2 area were conducted by Derry’s Well Drilling under subcontract to
MESCO. ECS has been provided with the boring logs (the Boring Logs and the Slope Stability

9001 Glenwood Ave., Raleigh, NC 27617 @ (919) 861-9910 @ Fax (919) 861-9911 ® www.ecslimited.com
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Report of Geotechnical Services

Lenoir County Landfill, Phase 2

2949 Hodges Farm Road, Kinston, North Carolina
ECS Project No. 06:17047-A

Location Diagram are presented in Appendix A). The Lenoir County Landfill lies in the Coastal
Plains Province, and consists of sands overlaying Black Creek Formations Clay. The soils
encountered 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.

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 liner system and
cap, 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. Each
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section was analyzed using the two liner options. The slope stability analysis was performed
using the proprietary Slide 5.0 computer program. The modeled slope configuration was
generally based on the topographic information and site grading plan provided to us by the
client with the face slopes steepened to 3H:1V, 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.

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 bedrock
level based on the probabilistic earthquake (2,475 year return period) for this site is 0.08g. The
seismic coefficient, ks, for the site is 0.04g.

The resulting minimum factors of safety were computed to be 1.5 for permanent slopes under
static loading conditions and 1.3 for seismic conditions. The failure planes with the lowest
factors of safety were through the waste material and the type of liner system did not affect the
results of the analysis. Analyses that forced the failure plane through the liner system
calculated higher factors of safety. The results of the slope stability analysis are presented in
Appendix B.

In conclusion, the results of the geotechnical analysis indicate that permanent slope
configurations of 3H:1V or flatter and the proposed configuration of 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



Report of Geotechnical Services

Lenolr County Landfill, Phase 2

2949 Hodges Farm Road, Kinston, North Carolina
ECS Project No. 08:17047-A

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.

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 subsurface exploration, specific information is obtained at specific
locations at specific times. However, it is a well known fact that variations in soil 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 become 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 License Number: F-1078 i,
\s‘gqxa (.:.AROé;"
- SEE Sé ““““ ‘e

§ AR B / .
& o8E— = / ; /

/(,( =3 "036537 | C /}; M 4/
”' "" ?5*'.: :: v

2 INCNGINEE S .
Matthew B. Olsen, PE ";,‘ -..(z‘fgs,ﬁ,..o\’gﬁ, C. (Nathan) Nallainathan, PE
Manager of Engineering Sel‘ﬁr%‘f,'%‘,.u“‘ Principal Engineer
NC PE License No. 036537 NC PE License No. 019937
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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 Date started: 9/2/2008
Drill rig & method: 7.75" OD HSA, SPT Date ended: 9/2/2008
Logged by: J. Pfohl

Completion depth: 31.52 ft
Stickup height: 2.86 ft

Project No. G08095.6

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

Depth to water (24hrs): 22.07 ft

= = | o Well Diagram
= [} Q0o |2
c =) > |2 it ;
= = HE g Description of Material & Remarks - 2
3|5 |35|5 S
14 — — : &
| Top Soil; light grey organic silty sand, root debris, dry
: 12 Clayey Sand; red brown, cohesive, homogeneous, moist
5 ] (o))
- 0
| 52 Clayey Sand; red brown, fine to medium grained cemented sand, dense, P
cohesive, moist i
10 — 3
: 52 Clayey Sand; same as above %
15 — c§}
7 73 . .
7 Silty Sand; light brown, poorly graded cemented sand, few smooth
20 — translucent quartz fragments, dense, dry :gj
i ) ;
Z £ 2
15 P T T T T T g g
7 Clayey Sand; medium to dark grey fine grained sand with cohesive grey » S
25 — clay, wet = g
7 g
117 Clayey Sand; medium to dark grey, fine to medium grained sand with ¢
30 cohesive clay, saturated
7 Boring terminated at 31.5 feet
35 —
40 —
45 —
Municipal Engineering Services Company, P.A.
Operation/Construction Managers Civil/Sanitary Engineers[1Environmental Studies Page 1 of 1
PO Box 97, Garner, North Carolina 27529 (919) 772-5393[11111 PO Box 349, Boone, North Carolina 28607 (828) 262-1767




LOG OF BORING: P2-2

Lenoir County MSWLF Phase 2

Drilling contractor: Derry's Well Drilling Date started: 9/3/2008
Drill rig & method: 7.75" OD HSA w/ SPT Date ended: 9/3/2008
Logged by: J. Pfohl

Completion depth: 30.11 ft
Stickup height: 3.01 ft

Project No. G08095.6

Surface elevation: 97.47 ft (MSL)
Top of pipe elevation: 100.48 ft (MSL)
Depth to water (TOB): 20.00 ft

Depth to water (24hrs): 20.76 ft

= = o _ Well Diagram
= [} Q0o |2
c =) > |2 it ;
= = HE g Description of Material & Remarks — 42
3|5 |35|5 g
15 S
| Clayey Sand; red brown, fine grained,moist
: 19 Clayey Sand; red brown to orange, cohesive, mosit
5 — Clayey Sand (CL) orange, Gravel=0.02%, Sand=73.85%, Silt & . 2
e Clay=26.13%, LL=27%, PL=18%, PI=9% & 8
: 29 Clayey Sand; red brown, fine to medium grained, homogeneous, E
cohesive, dry 3
10 — 4
Z 5
| 22 Clayey Sand; same as above oy
15 — )
] 18 r - .- -~ -~ - S S T TS T TS T TS T TS Te ST T T T T T T TS T T TS T T ST T T T T T (o]
7 Silty Sand; light brown, poorly graded fine to gravel size sand, damp &
20 — o 3
i k %
il , 3 g
] 18 Silty Sand; same as above & Q
o
25 —f %
i ]
i &
: 19 Silty Sand; light brown, fine grained, trace clay nodules, wet
30 — l 3
i Boring terminated at 30.1 feet
35 —
40 —
45 —
Municipal Engineering Services Company, P.A.
Operation/Construction Managers Civil/Sanitary Engineers[1Environmental Studies Page 1 of 1
PO Box 97, Garner, North Carolina 27529 (919) 772-5393[11111 PO Box 349, Boone, North Carolina 28607 (828) 262-1767




LOG OF BORING: P2-3

Lenoir County MSWLF Phase 2 Project No. G08095.6
Drilling contractor: Derry's Well Drilling Date started: 9/2/2008 Surface elevation: 101.24 ft (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 ft Depth to water (24hrs): 23.40 ft
£ = 25 | Well Diagram
< 2 > |2 it ;
= = HE g Description of Material & Remarks — 43
8 | 5|37 |5 e
14— Z
i & Clayey Sand; reddish brown, fine graind, highly cohesive, moist
: 56 Clayey Sand; red brown, fine grained cemented sand laminated with
5 Z cohesive clay, very dense, moist
7] P . (O
| st Z Clayey Sand; same as above §
10 — g
: 34 X Clayey Sand; red brown, poorly graded sand, trace silt, dry
15 — 3 |
24
B N 2 e 2 &C?}
: 19 Sand with Silt; poorly graded, red brown to orange, coarse grained, y
Z homogeneous, dry
20 —
: 30 Silty Sand; light brown, poorly graded sand fine to gravel sand size, %
Z moist El B
25 ] o 2
7 3 E
i g g
. ; o
| 24 X Silty Sand; same as above g
30 — f
35 i Boring terminated at 33.8 feet
40 —
45 —

Municipal Engineering Services Company, P.A.
Operation/Construction Managers Civil/Sanitary Engineers[1Environmental Studies Page 1 of 1
PO Box 97, Garner, North Carolina 27529 (919) 772-5393[11111 PO Box 349, Boone, North Carolina 28607 (828) 262-1767




LOG OF BORING: P2-4

Lenoir County MSWLF Phase 2

Drilling contractor: Derry's Well Drilling Date started: 9/3/2008
Drill rig & method: 7.75" OD HSA w/SPT Date ended: 9/3/2008
Logged by: J. Pfohl Completion depth: 33.72 ft

Stickup height: 3.01 ft

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
= [} Q0o |2
c =) >0 (2 it ;
= = HE g Description of Material & Remarks — 42
8 | 5|37 |5 2
14— %
| Clayey Sand; red brown, few grey clay nodules, dry
: 18 Z Clayey Sand; red brown, cohesive clay nodules, dry
5 —
: 52 Silty Sand; red brown, homogeneous, dense cemented sand, trace clay o S
Z nodules, dry g
10 — : g
B '- Silty Sand (SM) light brown, Gravel=0%, Sand=64.41%, Silt & :
e Clay=35.59%
1 59 X Silty Sand; light brown, poorly graded, coarse to fine grained, cohesive
15 clay nodules, dry o)
i : g
) - &
: 53 Z Silty Sand; light brown, poorly graded, trace silt and clay, dry : ) ]
20 —
: 24 - Z Sand with Silt; poorly graded, red brown to orange, coarse grained, . %
o5 homogeneous, dry 8 §
. = S
= . o
1 16 X Silty Sand; light brown, poorly graded with trace silt, moist E
30 — o
% _' Boring terminated at 33.7 feet
40 —
45 —
Municipal Engineering Services Company, P.A.
Operation/Construction Managers Civil/Sanitary Engineers[1Environmental Studies Page 1 of 1
PO Box 97, Garner, North Carolina 27529 (919) 772-5393[11111 PO Box 349, Boone, North Carolina 28607 (828) 262-1767




LOG OF BORING: P2-5S

Lenoir County MSWLF Phase 2

Drilling contractor: Derry's Well Drilling Date started: 8/29/2008
Drill rig & method: 7.75" OD HSA Date ended: 8/29/2008
Logged by: J. Pfohl

Completion depth: 34.85 ft
Stickup height: 3.04 ft

Project No. G08095.6

Surface elevation: 98.42 ft (MSL)
Top of pipe elevation: 101.46 ft (MSL)
Depth to water (TOB): 25.00 ft

Depth to water (24hrs): 22.52 ft

= = | o Well Diagram
= [} Q0o |2
c =) >0 (2 it ;
= = HE g Description of Material & Remarks — 43
8 | 5|37 |5 e
18— &
_ - Clayey Sand; brown, fine to medium grained sand laminated with red
| brown clay, moist
: 13 Z Clayey Sand; red brown, fine to medium grained, cohesive, moist
5 p—
] ’ = 2
T 20 : Z Clayey Sand; same as above s 8
1 o
10 — E
- <
i &
- ° &
1 2 X Clayey Sand; red brown, fine to medium grained, dry
15 — -
i o
i §
: S L R
-4 28 X Silty Sand; dark brown, medium to coarse grained, trace cohesive clay 1
20 — nodules, dry i
: 30 Silty Sand; dark brown, medium to coarse grained, trace cohesive clay §
Z nodules, damp 3
% 3 5
i Ky ®
© o
T 3 3
. ; . [ o
1 st X Silty Sand; same as above * g
o
30 — g
| &
4
: 17 Silty Sand; brown, poorly graded sand, trace clay nodules,
a5 homogeneous, moist \ 3
: Boring terminated at 34.9 feet
40 —
45 —
Municipal Engineering Services Company, P.A.
Operation/Construction Managers Civil/Sanitary Engineers[1Environmental Studies Page 1 of 1
PO Box 97, Garner, North Carolina 27529 (919) 772-5393[11111 PO Box 349, Boone, North Carolina 28607 (828) 262-1767




LOG OF BORING: P2-5D

Lenoir County MSWLF Phase 2

Drilling contractor: Derry's Well Drilling Date started: 8/30/2008
Drill rig & method: 7.75" OD HSA w/ SPT
Logged by: J. Pfohl

Date ended: 8/30/2008
Completion depth: 50.81 ft
Stickup height: 2.91 ft

Project No. G08095.6

Surface elevation: 98.34 ft (MSL)
Top of pipe elevation: 101.25 ft (MSL)
Depth to water (TOB): 25.00 ft

Depth to water (24hrs): 22.69 ft

= = © Well Diagram
= [} Q0o |2
c =) >0 (2 it ;
= = = ; g Description of Material & Remarks ~
8 |5 |853 BERE
- Clayey Sand; brown, fine to medium grained sand laminated with red @
o brown clay, moist
13 X Clayey Sand; red brown, fine to medium grained, cohesive, moist
20 y X Clayey Sand; same as above
10 J
21 X Clayey Sand; red brown, fine to medium grained, dry
15
28 X Silty Sand; dark brown, medium to coarse grained, trace cohesive clay _ o
20 - nodules, dry g é
(&)
) A4 S
30 Silty Sand; dark brown, medium to coarse grained, trace cohesive clay - Q
o5 3 X nodules, damp 5
o w
- &
31 X Silty Sand; same as above
30 ;]
17 Silty Sand; brown, poorly graded sand, trace clay nodules,
35 X homogeneous, moist
18 Silty Sand; brown, poorly graded sand, trace clay nodules,
40 X homogeneous, wet
21 X Silty Sand; same as above 8 g
45 f_' ) ] 3
. o~ (&)
A [~ e LT T P L TTaT T * s =
50 %% | Clayey Sand; black, cohesive, thinly laminated black clay with grey, fine . —] &
\ to medium grained sand, some lignitic wood, moist %
w
Boring terminated at 50.8 feet o
55
Municipal Engineering Services Company, P.A.
Operation/Construction Managers Civil/Sanitary Engineers[1Environmental Studies Page 1 of 1
PO Box 97, Garner, North Carolina 27529 (919) 772-5393[11111 PO Box 349, Boone, North Carolina 28607 (828) 262-1767




LOG OF BORING: P2-6

Lenoir County MSWLF Phase 2

Drilling contractor: Derry's Well Drilling Date started: 9/2/2008
Drill rig & method: 7.75" OD HSA w/ SPT Date ended: 9/2/2008
Logged by: J. Pfohl

Completion depth: 29.05 ft
Stickup height: 3.10 ft

Project No. G08095.6

Surface elevation: 92.20 ft (MSL)
Top of pipe elevation: 95.29 ft (MSL)
Depth to water (TOB): 18.00 ft

Depth to water (24hrs): 18.05 ft

= = | o Well Diagram
= [} Q0o |2
< 2 > |2 it ;
= = HE g Description of Material & Remarks — 45
8 | 5|37 |5 s
17— =
- Clayey Sand; brown yellow, fine to medium grained sand laminated with
cohesive light grey clay, moist
17 Clayey Sand; brown to brown yellow, fine to medium grained, cohesive,
5 moist 5 g
o
g
g
22 Clay Sand; brown to brown yellow, fine grained, few black silt partings, 5
dry N
10 .
gl
s
s
20 Clayey Sand; same as above ! d
-
15
2
37 Silty Sand; brown yellow, poorly graded, trace silt, moist %
20 :‘:«% 5
o 2
5 2
g 9
19 Silty Sand; brown yellow, poorly graded, less dense, wet 23
25 %
Y
A A
30 Boring terminated at 29.1 feet
35
40
45
Municipal Engineering Services Company, P.A.
Operation/Construction Managers Civil/Sanitary Engineers[1Environmental Studies Page 1 of 1
PO Box 97, Garner, North Carolina 27529 (919) 772-5393[11111 PO Box 349, Boone, North Carolina 28607 (828) 262-1767




LOG OF BORING: P2-7

Lenoir County MSWLF Phase 2

Project No. G08095.6

Drilling contractor: Derry's Well Drilling Date started: 9/3/2008 Surface elevation: 84.95 ft (MSL)
Drill 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 ft
Stickup height: 3.25 ft Depth to water (24hrs): 12.95 ft
£ = 25 | Well Diagram
< 2 > |2 it ;
= = HE g Description of Material & Remarks — Al
8 | 5|37 |5 e
21— - - - - Z
i Clayey Sand; brown to brown yellow, fine grained, trace organic top soil
| with root debris, dry
: 14 Z Clayey Sand; brown to brown yellow, fine grained, dry § §
5 - '
i g
] o] é
1 21 / Z Clayey Sand; same as above ;g, h
T oY
10 — .
: 38 Silty Sand; light brown, poorly graded, trace silt, moist o
15 — Silty Sand (ML) tan, Gravel=0.0%, Sand=59.48%, Silt & Clay=40.52%, %
e LL=45%, PL=29%, PI=16% E £
- o »n
7 19 X Silty Sand; light brown, fine grained, wet g S
n >
20 — %
: 20 y Z Silty Sand; brown yellow, poorly graded, wet
25 — : ] ]
7 Boring terminated at 25.6 feet
30 —
35 —
40 —
45 —
Municipal Engineering Services Company, P.A.
Operation/Construction Managers Civil/Sanitary Engineers[1Environmental Studies Page 1 of 1
PO Box 97, Garner, North Carolina 27529 (919) 772-5393[11111 PO Box 349, Boone, North Carolina 28607 (828) 262-1767




LOG OF BORING: P2-8

Lenoir County MSWLF Phase 2

Drilling contractor: Derry's Well Drilling Date started: 8/30/2008
Drill rig & method: 7.75" HSA w/ SPT Date ended: 8/30/2008

Logged by: J. Pfohl

Completion depth: 30.15 ft
Stickup height: 3.07 ft

Project No. G08095.6

Surface elevation: 89.51 ft (MSL)
Top of pipe elevation: 92.58 ft (MSL)
Depth to water (TOB): 16.50 ft

Depth to water (24hrs): 16.45 ft

= = | o Well Diagram
= [} Q0o |2
< 2 > |2 it ;
= = HE g Description of Material & Remarks — 45
8 | 5|37 |5 e
Silty Sand; tan grey, wet, medium dense, coarse grained "
11
5 5 2
<5 3
S (@]
_____________________________________________________ L>J
Clayey Sand; tan and grey layers, moist, medium dense a
<
3
10 4
46
o]
5
15 Clayey Sand; wet, medium dense, less clay 3’51
15 RE
| Silty Sand; grey brown, wet, medium dense, fine grained A,
10 e
20 o 3
3 3
& ul|e
° e
8 A8
o
25 Soil description (0'-27.5") taken from log for overdrilled well P-7 S b
13 Silty Sand; grey brown, fine grained, saturated
30 Y 0 0% R
Boring terminated at 30.1 feet
35
40
45
Municipal Engineering Services Company, P.A.
Operation/Construction Managers Civil/Sanitary Engineers[1Environmental Studies Page 1 of 1
PO Box 97, Garner, North Carolina 27529 (919) 772-5393[11111 PO Box 349, Boone, North Carolina 28607 (828) 262-1767




LOG OF

BORING: P2-9

Lenoir County MSWLF Phase 2

Project No. G08095.6

Drilling contractor: Derry's Well Drilling Date started: 8/30/2008 Surface elevation: 98.84 ft (MSL)
Drill rig & method: 7.75" OD HSA w/SPT Date ended: 8/30/2008 Top of pipe elevation: 101.95 ft (MSL)
Logged by: J. Pfohl Completion depth: 33.19 ft Depth to water (TOB): 23.00 ft
Stickup height: 3.10 ft Depth to water (24hrs): 18.21 ft
£ = 25 | Well Diagram
c =) > |2 it ;
= = P; c g Description of Material & Remarks — )
8 | 5|37 |5 s
17— Z
| Clayey Sand; red brown, few grey clay nodules, dry
: 18 Clayey Sand; red brown, fine grained sand laminated with cohesive clay,
Z moist
5 —
N 1 B g 8
o
4 62 X Silty Sand; red brown, homogeneous, dense cemented sand, dry &
10 — e
: 39 X Sand with Silt; poorly graded, red brown to orange, coarse grained, dry
15 — o]
i §
: 36 Z Silty Sand; light brown, poorly graded dry ]
20 —
7 &
: 23 Silty Sand; light brown to orange, few cobble size smooth translucent % 2
o5 ] Z quartz fragments, damp § @
i 3 2
i g 9
: 21 y X Silty Sand; light brown, poorly graded with trace silt, wet %
30 — &
- Boring terminated at 33.2 feet
35 —
40 —
45 —
Municipal Engineering Services Company, P.A.
Operation/Construction Managers Civil/Sanitary Engineers[1Environmental Studies Page 1 of 1
PO Box 97, Garner, North Carolina 27529 (919) 772-5393[11111 PO Box 349, Boone, North Carolina 28607 (828) 262-1767




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. Pfohl Completion depth: 26.36 ft Depth to water (TOB): 14.00 ft
Stickup height: 2.95 ft Depth to water (24hrs): 23.91 ft
£ = 25 | Well Diagram
c =) > |2 it ;
= = HE g Description of Material & Remarks — 48
8 | & |35|% g
| e Clayey Sand; orange, medium grained, loose, dry 7
: 18 Clayey Sand; red brown, medium grained, moderately dense, slight relict 5 %
structure, dry 5] O
5 7 9
. Clayey Sand (CL) orange brown, Gravel=0.0%, Sand=73.55%, Silt & P
- Clay=26.45%, LL=29%, PL=15%, Pl=14% =
. b a
| eo Clayey Sand; red brown, medium to fine grained, very dense, dry -‘%‘ o
10 — c%}
: 37 Silty Sand; tan, medium grained, damp
15 — 2
§ T
- ;-(% %
: 28 Silty Sand; tan, medium grained, moderately dense, moist § 5
20 — 8 g
: 26 Silty Sand; tan, medium grained, moderately dense, few black silt “
partings, wet
25 —
R Boring terminated at 26.4 feet
30 —
35 —
40 —
45 —

Municipal Engineering Services Company, P.A.
Operation/Construction Managers Civil/Sanitary Engineers[1Environmental Studies Page 1 of 1
PO Box 97, Garner, North Carolina 27529 (919) 772-5393[11111 PO Box 349, Boone, North Carolina 28607 (828) 262-1767




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): 13.85 ft
£ = 25 | Well Diagram
< 2 > |2 it ;
= = HE g Description of Material & Remarks - W2
13—~ ]
i @ Clayey Sand; light brown, fine grained sand laminated with grey ?
_ cohesive clay, moist
: 18 y Clayey Sand; light brown, medium grained sand laminated with brown to
X grey cohesive clay, moist _ o
> 7 g 2
- 0] (6]
o
7 . &
1 40 ; X Clayey Sand; red brown, poorly graded sand with cohesive clay, dry %
10 — &
i )
1 32 Clayey Sand; brown, medium grained sand with cohesive grey clay, o
X moist 3
15— 1
1 17 Silty Sand with Clay, light brown, fine to medium grained sand with EL
00 X cohesive clay, moist < g
i k %
- N o
| 31 X Silty Sand with Clay; light brown, clay lense, cohesive, wet = &
25 — %
T 2
1 26 Silty Sand with Clay; same as above
30 | : : A A
i Boring terminated at 29.7 feet
35 —
40 —
45 —

Municipal Engineering Services Company, P.A.
Operation/Construction Managers Civil/Sanitary Engineers[1Environmental Studies Page 1 of 1
PO Box 97, Garner, North Carolina 27529 (919) 772-5393[11111 PO Box 349, Boone, North Carolina 28607 (828) 262-1767




LOG OF BORING: P2-11D

Lenoir County MSWLF Phase 2

Drilling contractor: Derry's Well Drilling Date started: 8/30/2008
Drill rig & method: 7.75" OD HSA w/ SPT Date ended: 8/30/2008
Logged by: J. Pfohl

Completion depth: 44.62 ft
Stickup height: 3.15 ft

Project No. G08095.6

Surface elevation: 82.72 ft (MSL)
Top of pipe elevation: 85.87 ft (MSL)
Depth to water (TOB): 14.00 ft

Depth to water (24hrs): 16.05 ft

= = o _ Well Diagram
= [} Q0o |2
< 2 > |2 it ;
= = HE g Description of Material & Remarks — a5
S | % |39 |5 s
13—~ S
i @ Clayey Sand; light brown, fine grained sand laminated with grey 7
_ cohesive clay, moist
: 18 Clayey Sand; light brown, medium grained sand laminated with brown to
5 grey cohesive clay, moist
1 40 Clayey Sand; red brown, poorly graded sand with cohesive clay, dry
10—
: Clayey Sand (CL) brown, Gravel=0.0%, Sand=72.06%, Silt &
i Clay=27.94%, LL=36%, PL=19%, PI=17%
15 — 32 Clayey Sand; brown, medium grained sand with cohesive grey clay,
. moist 3 h 4
B I v o N A 8 2
i b £
| 17 Silty Sand with Clay, light brown, fine to medium grained sand with S
00 ] cohesive clay, moist &
: 31 Silty Sand with Clay; light brown, clay lense, cohesive, wet
25 —
1 26 Silty Sand with Clay; same as above
30 —
1 24 Silty Sand with Clay; same as above
35 — ol
- é R
41 23 Clayey Sand; black, thinly laminated black clay interbedded with grey d %
40 — fine to medium grained sand, some lignitic wood, moist Z‘é ‘g
_ § ;>L>
7] N A 9!‘
® 7 Boring terminated at 44.6 feet 8
4
Municipal Engineering Services Company, P.A.
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LOG OF BORING: P2-12

Lenoir County MSWLF Phase 2

Drilling contractor: Derry's Well Drilling Date started: 8/30/2008
Drill rig & method: 7.75" OD HSA w/ SPT Date ended: 8/30/2008
Logged by: J. Pfohl

Completion depth: 24.75 ft
Stickup height: 3.24 ft

Project No. G08095.6

Surface elevation: 82.52 ft (MSL)
Top of pipe elevation: 85.77 ft (MSL)
Depth to water (TOB): 12.00 ft

Depth to water (24hrs): 12.01 ft

= = o _ Well Diagram
= [} Q0o |2
< 2 > |2 it ;
= = HE g Description of Material & Remarks — A
8 | 5|37 |5 e
_ S Clayey Sand; light brown, fine grained sand laminated with grey -
| cohesvie clay, moist o
: 14 Clayey Sand; light brown, medium grained sand laminated with gray § 3
cohesive clay, moist S
> 7 :
. <
i 2} 8
S &
| 62 Clayey Sand; red brown, poorly graded sand, few smooth cobble size @3
0 — translucent quartz fragments, dry 3
: 22 Silty Sand; light brown, poorly graded sand, few grey clay nodules, moist §
o
15 — ~ 2
] & »
] 2
i 3 3
- o o
] 18 Silty Sand; light brown, fine grained, homogeneous, wet = &
o
20 — %
w
h &
25 __ A A
| Boring terminated at 24.8 feet
30 —
35 —
40 —
45 —
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APPENDIX B

SLOPE STABILITY ANALYSES RESULTS



Material Property Legend

Soil Unit Weight Friction Cohesion
Layer/Material (pcf) Angle (deg) (psf)
Waste 70 20 200
Protective Saoll 125 30 0
Clay Liner 125 20 400
Fill: Silty to
Clayey SAND 125 32 150
Clayey SAND 125 32 150
Silty SAND 125 32 100
HDPE Liner,
LLDPE Liner, & - 26 0
Drainage Net
Geosynthetic i 21 0

Clay Liner
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Slide Analysis Information

Document Name

File Name: Section B-B' Static.sli

Project Settings

Project Title: Lenoir County Landfill Section B-B' Static
Failure Direction: Left to Right

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
Bishop simplified

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Material Properties

Material: Waste

Strength Type: Mohr-Coulomb
Unit Weight: 70 Ib/ft3
Cohesion: 200 psf

Friction Angle: 20 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Clay Liner
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3




Cohesion: 400 psf

Friction Angle: 20 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Silty, Clayey FILL
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 150 psf

Friction Angle: 32 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Clayey SAND
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 150 psf

Friction Angle: 32 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Silty SAND

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 100 psf

Friction Angle: 32 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Protective

Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 30 degrees
Water Surface: Water Table
Custom Hu value: 1

Support Properties

Support: Support 1

Support 1

Support Type: GeoTextile

Force Application: Passive

Force Orientation: Bisector of Parallel and Tangent
Anchorage: None

Shear Strength Model: Linear

Strip Coverage: 100 percent

Tensile Strength: O Ib/ft

Pullout Strength Adhesion: O Ib/ft2

Pullout Strength Friction Angle: 26 degrees




Global Minimums

Method: bishop simplified

FS:1.511790

Center: 515.724, 555.148

Radius: 460.509

Left Slip Surface Endpoint: 206.391, 214.000
Right Slip Surface Endpoint: 577.568, 98.811
Resisting Moment=1.93537e+008 Ib-ft
Driving Moment=1.28018e+008 Ib-ft
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Slide Analysis Information

Document Name

File Name: Section B-B' Static GCL.sli

Project Settings

Project Title: Lenoir County Landfill Section B-B' Static (GCL)
Failure Direction: Left to Right

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
Bishop simplified

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Material Properties

Material: Waste

Strength Type: Mohr-Coulomb
Unit Weight: 70 Ib/ft3
Cohesion: 200 psf

Friction Angle: 20 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Clay Liner

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 400 psf

Friction Angle: 20 degrees




Water Surface: Water Table
Custom Hu value: 1

Material: Silty, Clayey FILL
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 150 psf

Friction Angle: 32 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Clayey SAND
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 150 psf

Friction Angle: 32 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Silty SAND

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 100 psf

Friction Angle: 32 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Protective

Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 0O psf

Friction Angle: 30 degrees
Water Surface: Water Table
Custom Hu value: 1

Support Properties

Support: Support 1

Support 1

Support Type: GeoTextile

Force Application: Passive

Force Orientation: Bisector of Parallel and Tangent
Anchorage: None

Shear Strength Model: Linear

Strip Coverage: 100 percent

Tensile Strength: O Ib/ft

Pullout Strength Adhesion: O Ib/ft2

Pullout Strength Friction Angle: 26 degrees

Support: Support 2

Support 2

Support Type: GeoTextile

Force Application: Passive

Force Orientation: Bisector of Parallel and Tangent
Anchorage: None

Shear Strength Model: Linear




Strip Coverage: 100 percent

Tensile Strength: O Ib/ft

Pullout Strength Adhesion: O Ib/ft2

Pullout Strength Friction Angle: 21 degrees

Global Minimums

Method: bishop simplified

FS: 1.510650

Center: 509.381, 526.012

Radius: 432.850

Left Slip Surface Endpoint: 209.367, 214.000
Right Slip Surface Endpoint: 578.064, 98.645
Resisting Moment=1.86639e+008 Ib-ft
Driving Moment=1.23549e+008 Ib-ft
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Lg;}p, ECS CAROLINAS, LLP “Setting the Standard for Service”

caroLinas Geotechnical e Construction Materials e Environmental e Facilities NC Registered Engineering Firm F-1078

January 6, 2011

Mr. Wayne Sullivan, PLS

Municipal Engineering Services Co. PA
PO Box 97

Garner, NC 27529

RE: Report of Geotechnical Services
Phase 2 Intermediate Slopes
Lenoir County Landfill
2949 Hodges Farm Road
Kinston, North Carolina
ECS Project No. 06:17047-B

Dear Mr. Sullivan:

ECS Carolinas, LLP (ECS) has completed the geotechnical analysis for the proposed
intermediate slopes for Phase 2 of the Lenoir County Landfill as requested by Municipal
Engineering Services Company, PA (MESCO). ECS previously analyzed the permanent slopes
for the project and presented our findings in a report dated November 5, 2010 under ECS
Project No. 17047-A.

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 August 6, 2010 for the landfill prepared
and provided by MESCO, the proposed Phase 2 of the landfill will be located north-northwest of
the existing Phase 1 and will partially overlay Phase 1. It is our understanding that during
construction of Phase 2 intermediate (temporary) slopes steeper than the final slopes will be
used in construction. Based on the proposed intermediate grading plan provided, we
understand that the intermediates slopes will have a maximum waste height of approximately
64 feet at slopes of 2H:1V (horizontal to vertical) or flatter.

Soil borings in the Phase 2 area were conducted by Derry’s 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 Province, and consists of sands overlaying Black Creek Formations Clay. The soils
encountered 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.

Engineering Analyses
Analyses were performed on Phase 2 to determine the global slope stability of the intermediate

slopes. The analyses were based on the design drawings provided by MESCO. Engineering
properties of the soil and waste were estimated based on the soil descriptions on the provided

9001 Glenwood Ave., Raleigh, NC 27617 ® (919) 861-9910 ® Fax (919) 861-9911 ® www.ecslimited.com
Asheville, NC e Charlotte, NC e Greensboro, NC e Greenville, SC e Raleigh, NC @ Swansboro, NC @ Wilmington, NC



Report of Geotechnical Services

Phase 2 Intermediate Slopes

Lenoir County Landfill

2949 Hodges Farm Road, Kinston, North Carolina
ECS Project No. 06:17047-8

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.

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 waste fill was evaluated for slope stability analysis using circular potential failure
mechanism. One section was selected for the stability analysis, which is considered
representative of the most unfavorable conditions. The location of the analyzed section is
shown on the Slope Stability Analysis Diagram in Appendix A. The section was analyzed using
a standard liner system as previously analyzed. The slope stability analysis was performed
using the proprietary Slide 5.0 computer program. The modeled slope configuration was
generally based on the topographic information and site grading plan provided to us by the
client with a face slope of 2H:1V, 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.

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 bedrock
level based on the probabilistic earthquake (2,475 year return period) for this site is 0.08g. The
seismic coefficient, ks, for the site is 0.04g.

The resulting minimum factors of safety were computed to be 1.3 for intermediate slopes under
static loading conditions and 1.2 for seismic conditions. The results of the slope stability
analyses are presented in Appendix B.

In conclusion, the results of the geotechnical analysis indicate that intermediate slope
configurations of 2H:1V or flatter for heights up to 64 feet will be stable and provide an
appropriate factor of safety for a temporary slope.

General comments

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.



Report of Geotechnical Services

Phase 2 Intermediate Slopes

Lenoir County Landfill

2949 Hodges Farm Road, Kinston, North Carolina .
ECS Project No. 06:17047-B

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 subsurface exploration, specific information is obtained at specific locations
at specific times. However, it is a well known fact that variations in soil 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 become 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; ;
Firm License Number: F-1078 “‘:{H CAF}(S"',,

o e-‘?zaﬁgé}b i,
s R 7 M
W G A -
z 4 l/é/// i g (/ O/L V
"‘!.Gm:éﬁ“ & ‘
Matthew B. Olsen, PE o f",,‘.’,.‘,.n W (Nathan) Nallalnathan PE
Manager of Engineering Services Prmmpal Englneer
NC PE License No. 036537 NC PE License No. 019937
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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 Project No. G08095.6
Drilling contractor: Derry's Well Drilling Date started: 9:2/2008 Surtace elevation’ 10212 #t (MSL)
Drnill ng & method: 7.75" OD HSA, SPT Date ended: 9/2/2008 Top ol pipe elevalion; 104.98 it (MSL)
Logged by: J. Ptohl Completion depth: 31.52 ft Depth 10 water (TOB): 22.00 it
Stickup height: 2.86 ft Depth to water (24hrs): 22.07 ft
£ § §-— %,1 Waell Diagram
‘?d g L é 3 Description of Material & Remarks g
= >
8 | & |85 |3 ¥
kg
" 5
J Top Soil; light grey organic silty sand, root debris, dry
: 12 Clayey Sand; red brown, cohesive, homogeneous, moist
5 —
J 5 g
4 3
1 g
1 52 Clayey Sand; red brown, fine to medium grained cemented sand, dense, b4
cohesive, moist P
10 8
4 b
] s2 Clayey Sand; same as above £
15 -~ E}
1 m B8t R e R D Ly
a Siity Sand; light brown, poorly graded cemented sand, few smooth
20 - translucent quartz fragments, dense, dry k3
i ]
: I LE B
I o o0 o DRt e e it i Ly z
7 Clayey Sand. medium to dark grey fine grained sand with cohesive grey g s
25 — clay, wet & §
iy ?
- F-4
3
17 Clayey Sand; medium to dark grey, fine to medium grained sand with b
— cchesive clay, saturated
N Boring terminated at 31.5 feet
35
©
45 =

Municipal Engineering Services Company, P.A.
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LOG OF BORING: P2-2

Lenolr County MSWLF Phase 2

Project No. G08095.6

Drilling contractor: Derry's Well Drilling Date started: 9/3/2008 Surtace elevation: 97.47 1t (MSL)
Drill rig & method: 7.75° OD HSA w/ SPT Date endod: 97372008 Top of pipe elevation: 100.48 tt (MSL)
Logged by: J. Plohl Completion depth: 30.11 ft Depth to water (TOB). 20.00 1t
Stickup height: 3.01 fi Depth o water (24hrs). 20.76 ft
£ § § = |w Well Diagram
“.‘E1 c |l E é E Description of Material & Remarks =
= o =}
a & i 30 3 e
8
13 s
4 Clayey Sand; red brown, fine grained.moist
] 19 Clayey Sand; red brown to orange, cohesive, mosit
5 = Clayey Sand (CL) orange, Gravel=0.02%, Sand=73.85%, Silt & 7
; Clay=26.13%, LL=27%, PL=18%, PI<9% g f
: 29 Clayey Sand; red brown, fine to medium grained, homogeneous, S
cohesive, dry 3
10~ &
] g
1 2 Clayey Sand; same as above g
15 =
B TR T T - =
1 Smy Sand; light brown, poorly graded fine to gravel size sand, damp §
20 — 32
] Silty Sand; same as above ¥ Q
a
25 - g
- 3
] Y
: 19 Silty Sand; light brown, fine grained, trace clay nodules, wet
30 — o = 1
J Boring terminated at 30.1 feat
35
J
40
-
45 —
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LOG OF BORING: P2-3

Lenoir County MSWLF Phase 2 Project No. G08095.6
Dritling contractor: Derry's Well Drilling Date started: 9272008 Surlace elevation: 101.24 1t (MSL)
Orill ng & method: 7.75° OD HSA w/ SPT Dale ended: 9/2/2008 Top of pipe elevation: 104.28 tt (MSL)
Logged by: J.Plohl Completion depth: 33.84 ft Depth to water (TOB): 24.00 ft
Stickup height: 3.04 ft Depth to water (24hrs). 23.40 1
g '§ §— @ Well Diagram
% gl é E‘ Description of Material & Remarks g
g | & (354 ¢
2
14 - - - - - o1
J Clayey Sand; reddish brown, fine graind, highly cohasive, moist
: 56 Clayey Sand; red brown, fine grained cemented sand laminated with
s cohesive clay, very dense, moist
] 3 i
| e Clayey Sand; same as above ¢ o
10 — 2
-
N 3
4 N
: 34 Clayey Sand; red brown, poorly graded sand, trace silt, dry
15~ §
: 19 Sand with Silt; poorly graded, red brown to orange, coarse grained, 1
homogeneous, dry
20 —
: 30 Silty Sand; light brown, poorly graded sand fine to grave! sand size, %
moist 3 £
25 — & ]
e
- § 3
o
- g g
1 2 Silty Sand; same as above g
30 A N
: L L
35 Boring terminated at 33.8 feet
4
40 -
45 —
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LOG OF BORING: P2-4

Lenolr County MSWLF Phase 2 Project No. G08095.6
Orilling contractor: Derry's Well Drilling Date started: 9:3/2008 Surface elevation: 104.61 ft (MSL)
Drilt ng & method: 7.76° OD HSA w/SPT Date endod; 9/3/2008 Top of pipe elevation: 107.62 ft (MSL)
Logged by: J. Ptohl Completion depth: 33.72 ft Depth to waler (TOB): 24.060 1t
Stickup height: 3.01 1t Depth to water (24hrs): 26.10 ft
g = §:§ @ Well Diagram
‘% f =% é‘ Description of Material & Remarks =
=3 ] <
a 51830 |n a
g
14 g
4 Clayey Sand; red brown, few grey clay nodules, dry
: 18 Clayey Sand; red brown, cohesive clay nodules, dry
5 —
p § g
] = Sity Sand; red brown, homogeneous, dense cemented sand, trace clay S S
nodules, dry 4
10 — ;
. Silty Sand (SM) light brown, Gravel=0%, Sand=64.41%, Silt & N
. Clay=35.59%
1 s9 Silty Sand; light brown, poorly graded, coarse to fine grained, cohesive
15 7] clay nodules, dry E
: 53 Siity Sand; light brown, poorly graded, trace silt and clay, dry
20 —
12 Sand with Silt; poorly graded, red brown to orange, coarse grained, 3
2 ] homogeneous, dry § §
1 3 3
v
: 18 Siity Sand; light brown, poorly graded with trace silt, moist - E 2
R e 2 I
' =k
; Y o
< cDh L
" ] Boring terminated at 33.7 feet
40 —
-l
45 —
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LOG OF BORING: P2-5S

Lenolr County MSWLF Phase 2 Project No. G08095.6
Dniling contractor: Derry’s Well Drilling Date started: 8:29/2008 Surface elevation: 98.42 ft (MSL.)
Dnll ng & method: 7.75° OD HSA Date ended: 872972008 Top of pipe elevation: 101.46 ft (MSL)
Logged by: J. Pfohl Completion depth: 34.85 ft Depih to water (TOB): 25.00 1t
Stickup height: 3.04 ft Depth to water (24hrs): 22.52 it
_ = Well Diagram
S 8|83y ’
£ - | =€ g Description of Material & Remarks i
= 3| ® S
g |5 |35 2
] Clayey Sand; brown, fine to medium grained sand laminated with red
i brown clay, moist
: 13 Clayey Sand; red brown, fine to medium grained, cohesive, moist
5 -—
1 20 Clayey Sand; same as above ?5 g
R (&
10 — 2
4 g
] ]
i &
12 Clayey Sand; red brown, fine to medium grained, dry
15 =
1 (=3
' !
1 28 Siity Sand; dark brown, medium 1o coarse grained, trace cohesive clay ]
20 - ncdules, dry
1 20 Silty Sand; dark brown, medium to coarse grained, trace cohesive clay g
] nodules, damp B
25 .g £
4 & §
i E 3
- o
1 3 Siity Sand; same as above ¥ g
g
30 —
i 3
&
1w Siity Sand; brown, poorly graded sand, trace clay nodules,
35 — homogeneous, moist {
: Boring terminated at 34.9 fest
40 -
45 —
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LOG OF BORING: P2-5D

Lenolir County MSWLF Phase 2

Project No. G08095.6

Drilling contractor: Derry's Well Drilling Date started: 8/30:2008 Surface elevalion” 98 34 ft (MSL)
Drilt ng & method: 7.75° OD HSA w/ SPT Date ended: 8:30:2008 Top of pipe elevation: 101.25 h (MSL)
Logged by: J Ptohlt Completion depih. 5081 f1 Depth to water (TOB): 25 00 ft
Stickup height: 2.91 it Depth to water (24hrs):. 22.691t
g § é'g © Waell Diagram
£ =~ |- E 8 Description of Matertal & Remarks -
a - =51 po
& | & |32 ﬂ 12
18 i
- Clayey Sand; brown, fine to medium grained sand laminated with red a
. brown clay, moist
1 Clayey Sand; red brown, fine to medium grained, cohesive, moist
5 —
1 20 Clayey Sand. same as above
10~
1 a Clayey Sand; red brown, fine to medium grained, dry
15 —
1 28 Silty Sand; dark brown, medium to coarse grained, trace cohesive clay
2 7 nodules, dry §
. 8
1 20 Sitty Sand; dark brown, medium to coarse grained, trace cohesive clay §
25 nodules, damp 5
- N
13 Silty Sand; same as above
30 ot
-
I 17 Silty Sand; brown, poorly graded sand, trace clay nodules,
35 - homogeneous, moist
1 e Silty Sand; brown, poorly graded sand, trace clay nodules,
0 — homogeneous, wet
: o
i ) g
12 Silty Sand; same as above & 8
FL ! {2
< ¥
] g 2
g 2 5
- (73 o
-------------------- R R R e E R I Tt ol B -4
50 Clayey Sand; black, cchesive, thinly laminated black clay with gray, fine q 3
] to medium grained sand, some lignitic wood, moist 5
] Boring terminated at 50.8 feet &
55 —i
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LOG OF BORING: P2-6

Lenoir County MSWLF Phase 2 Project No. G08095.6
Drilling contractor: Derry's Well Drilling Date started: 9/2/2008 Surace elevation: 92 .20 ft (MSL)
Drill ng & method: 7.75° OD HSA w/ SPT Date ended: 9/2/2008 Top of pipe elevation: 95.29 it (MSL)
Logged by: J. Plohl Completion depth: 29.05 ft Depth to water (TOB): 18.00 It
Stickup height: 3.10 ft Depth o water (24hrs). 18.05
g ,§ § s |o Well Diagram
£ g é g Description of Material & Remarks 5
= = | T -
S | & |go|» 2
17 ¢
i/’ o
J Clayey Sand; brown yellow, fine to medium grained sand laminated with
i cohesive light grey clay, moist
: 77 Clayey Sand; brown to brown yellow, fine to medium grained, cohesive,
5 - moist 3 2
4 <] 3
13
: 2 Clay Sand; brown to brown yellow, fine grained, few black silt parntings, 5
10— dry N
. g
1 2 Clayey Sand; same as above ]
15 -
- , . it 18
137 Silty Sand; brown yellow, poorly graded, trace siit, moist gy il i °8'
20 — 3 s o0 §
(=3
. e
] 8 3
] ¥ H
1 1o Silty Sand; brown yellow, poorly graded, less dense, wet g
25 — 3
4 &
30 - Boring terminated at 29.1 fest
a5
.1
J
40 —
45 —
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LOG OF BORING: P2-7

Lenoir County MSWLF Phase 2 Project No. G08095.6
Drilling contractor: Qerry's Well Drilling Date started: 9/32008 Surface elevation: 84.95 ft (MSL)
Drill ng & method: 7.75° HSA w/ SPT Date ended: 932008 Top of pipe elevation: 88.20 it (MSL.)
Logged by: J. Plohl Completion depth: 25.56 ft Depth to water (TOB): 13.00 1t
Stickup height: 3.25 ft Depth to water (24hrs). 12.95 ft
£ ;a é:é % Well Diagram
g — | ZEIlE Description of Material & Remarks 4
= e ]
8|5 |34 2
21 2
J Clayey Sand; brown 1o brown yellow, fine grained. trace organic top soil i
j with root debris, dry
4 3
] e Clayey Sand; brown to brown yellow, fine grained, dry E g
5 - 2
E g
‘ ; :
] @ Claysy Sand; same as above g}
10 —
] 38 Silty Sand; light brown, poorly graded, trace silt, moist s
15 - Silty Sand (ML) tan, Gravel=0.0%, Sand=59.48%, Silt & Clay=40.52%, %
e LL=45%, PL=29%, Pl=16% 3 g
J § s
4 ]
] 19 Silty Sand; light brown, fine grained, wet 4 s
2
2 - g
1 3
. N
: 20 Siity Sand; brown yellow, poorly graded, wet
T Boring terminated at 25.6 feet
30 —
35 -
40 —
1
45 —
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LOG OF BORING: P2-8

Lenoir County MSWLF Phase 2

Drilling contractor: Derry's Well Drilling Date started:
Drill rig & method: 7.75° HSA w/ SPT Date ended:
Logged by: J. Pfohl Completion depth:

83072008
8/3072008
30.15 f1

Project No. G0B095.6

Surlace elevation: 89.51 ft (MSL)
Top of pipe elevation: 92.58 ft (MSL)
Depth to water (TOB): 16.50 ft

Stickup height: 3.07 ft Depth to water (24hrs): 16.45 1t
£ —§ §§ @ Well Diagram
% - | =€ % Description ot Material & Remarks .
= =3
g |5 |35 g
2
. Silty Sand; tan grey, wet, medium dense, coarse grained -
41 n
5 - e
] Clayey Sand; tan and grey layers, moist, medium dense £
- £
0 - 2
- 48
3 ;
418 X Clayey Sand; wet, medium dense, less clay 3 -
15 — gy N L
] >
1 | Siity Sand; grey brown, wet, medium dense, fine grained — 5
< 10 - p
20 - — %
] : —] o
] 3 g
] ¥ g
25 — Soil description (0-27.5') taken from log for overdrilled wall P-7 g
] 4
1 s Silty Sand; grey brown, fine grained, saturated
0 - Y & S ]
i Boring terminated at 30.1 feet
35 -
40
45 —
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LOG OF BORING: P2-9

Lenoir County MSWLF Phase 2 Project No. G08095.6
Drilling contractor. Derry's Well Drilling Date started: 6/30/2008 Surtace elevation: 98.84 ft (MSL)
Onit ng & method: 7.75° OD HSA w/SPT Date ended: 8/30/2008 Top of pipe elevation: 101.95 ft (MSL)
Logged by: J. Ptohl Completion depth: 33.19 ft Depth 1o water (TOB): 23.00 1t
Stickup height: 3.10 ft Depth to water (24hrs): 18.21 ft
£ § §§ o Well Diagram
% T |FE g Description of Material & Remarks &
8§ |5 |39 2
)
17 1
J Clayey Sand; red brown, few grey clay nodules, dry
: 18 Clayey Sand; red brown, fine grained sand laminated with cohesive clay,
moist
5 -
-
- § g
B A< I RN & 3
1 62 Silty Sand; red brown, homogeneous, dense cemented sand, dry §
10 — g
1 3
J N
: 39 Sand with Silt; poorly graded, red brown to orange, coarse grained, dry
15 — §
1 36 Sitty Sand; light brown, poorly graded dry ]
20 —
: 23 Silty Sand; light brown to orange, few cobble size smooth translucent ¥ g
quartz fragments, damp & @
2% - § 5
E oS
. L 2
g
12 Silty Sand; light brown, poorly graded with trace silt, wet 5
30 - N
- Boring terminated at 33.2 feet
35 —
40 —
45 —
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LOG OF BORING: P2-10

Lenoir County MSWLF Phase 2 Project No. G08095.6
Dritling contractor: Derry's Well Drilling Date started. 8/30/2008 Surtace elevation: 85.18 it (MSL)
Onit ng & method: 7.75° OD HSA w/ SPT Date endod: 8/30/2008 Top of pipe elevalion; 88.14 ft (MSL)
Logged by: J. Plohl Completion depth: 26.36 ft Depth to water (TOB): 14.00 fi
Stickup height: 2.95 ft Depth to water (24hrs): 23.91 ft
£ ,§ §:_ g Waell Diagram
£ g é E Description of Matenal & Remarks g
=
3 e 1 8o |w o
g
3 ¢
J Clayey Sand; orange. medium grained, lcose, dry
: 18 Clayey Sand; red brown, medium grained, moderately dense, slight relict 3 §
5 structure, dry 3 g
8 Clayey Sand (CL) orange brown, Gravel=0.0%, Sand=73.55%, Silt & §
. Clay=26.45%, LL=29%, PL=15%, Pl=14% §
] e Clayey Sand; red brown, medium to fine grained, very dense, dry £ b
E
10 — 8]
1 Silty Sand; tan, medium grained, damp
15 — §
] 3
- 2 §
] 28 Silty Sand; tan, medium grained, moderately dense, moist § g
20 — g H
9 -4
' :
: 2% Silty Sand; tan, medium grained, moderately dense, few black silt
partings, wet
25 =
- SO0 S0 B < "
q Boring terminated at 26.4 fest
30 -
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 Surlace elevation: 82.80 It (MSL)
Drill ng & method: 7.75" OD HSA Date ended: 8/30/2008 Top ol pipe elevation: 85.76 it (MSL)
Logged by: J. Plohl Comgpletion depth: 29.66 ft Depth to water (TOB): 14 .00 ft
Stickup height: 2.97 ft Depth to water (24hrs). 13.85 it
£ 3 §.§ @ Well Diagram
% f - g % Description of Material & Remarks i
g | 5|87 <
g
£
13 - - - - - o
4 Clayey Sand; light brown, fine grained sand laminated with grey
4 cohesive clay, moist
: 18 Clayey Sand; light brown, medium grained sand laminated with brown to
grey cohesive clay, moist @
5 3 g
] § 3
1 2
: 49 Clayey Sand; red brown, poorly graded sand with cohesive clay, dry g
10 N
: a2 Clayey Sand; brown, medium grained sand with cohesive grey clay, El
moist
15
1w Silty Sand with Clay, light brown, fine to medium grained sand with 8
cohesive clay, moist 3
20 — ] g
- = o
. § S
i o
1 Silty Sand with Clay; light brown, clay lense, cohesive, wet ¢ z
= ] 3
’ N
-y
12 Sitty Sand with Clay; same as above
30 — = = L "
. Boring terminated at 29.7 feet
35 —
40 —
45 —

Municipal Engineering Services Company, P.A.
Operation/Construction Managers Civi/Sanitary Engineers - Environmental Studigs Page 1 of 1
FO Box 97, Gamer, North Carolina 27529 (919) 772-5353- = = PO Box 348, Boone, North Caroling 28607 (828) 262-1767




LOG OF BORING: P2-11D

Lenoir County MSWLF Phase 2

Dritling contractor: Derry's Weill Drilling Date started. 8/30/2008
Orill rig & method: 7.75" OD HSA w/ SPT Date ended: 8/3072008
Logged by: J. Plohl Completion depih: 44.62 ft

Stickup height: 3.15h

Project No. G08095.6

Surlace elevation: 82.72 tt (MSL)

Top of pipe elevalion. 85.87 ft (MSL)
Depth to water (TOB): 14.060 ft
Depth to water (24hrs); 16.05 1t

= = Well Diagram
S| Bz
%_ e |=E|e Description of Material & Remarks N
8 |5 |§F |5 8
13 3
1 Clayey Sand; light brown, fine grained sand laminated with grey
J cohesive clay, moist
: 18 Clayey Sand:; light brown, medium grained sand laminated with brown 1o
— grey cohesive clay, moist
: 49 Clayey Sand; red brown, poorly graded sand with cohesive clay, dry
0 -
: Clayey Sand (CL) brown, Gravel=0.0%, Sand=72.06%, Silt &
i Clay=27.94%, LL=36%, PL=19%, Pl=17%
15 — a2 Clayey Sand; brown, medium grained sand with cohesive grey clay,
. moist
L o 2 N 2 g
1 17 Silty Sand with Clay, light brown, fine to medium grained sand with ?;
20 cohesive clay, moist z
g
- ;
1 a Silty Sand with Clay; light brown, clay lense, cohesive, wet
25 —
1 28 Silty Sand with Clay; same as above
30
1 s Silty Sand with Clay; same as above
35 - e]
. g
123 Clayey Sand; black, thinly laminated black ciay interbedded with grey 1 §
40 - fine to medium grained sand, some lignitic wood, moist k] 13
] ? o
. & b
4 b 2
] <
% Boring terminated at 44.6 fest §
N
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LOG OF BORING: P2-12

Lenoir County MSWLF Phase 2 Project No. G08095.6
Orilling cantractor: Derry's Well Drilling Date started: 8:30/2008 Surtace elevation: 82.52 It (MSL)
Dnill ig & method: 7.75° OD HSA w/ SPT Date ended: 8/30/2008 Top of pipe elevation: 85.77 it (MSL)
Logged by: J. Piohl Completion depth. 24.75 ft Depth to water (TOB): 12.00 ft
Stickup height: 3.24 h Depth 1o water (24hrs): 12.01 1t
= 3 §:— @ Well Diagram
£ 212 g Description of Material & Remarks Y
Q El=5e ]
8 |6 |89 2
. 2
hd . . . . . ACAE——
J Clayey Sand: light brown, fine grained sand laminated with grey
J cohesvie clay, moist e
. -] @
e Clayey Sand.; light brown, medium grained sand laminated with gray é 3
s cohesive clay, moist g
1 H
- & 3
l E Y
| e2 Clayey Sand; red brown, poorly graded sand, few smooth cobble size &
w0 translucent quartz fragments, dry
: 22 Silty Sand; light brown, poorly graded sand, few grey clay nodules, moist §
15 3
_ ! g
] g g
. it
1 1. Silty Sand; light brown, fine grained, homogeneocus, wet & S
® ;
] &
-4
25 ] b
| Boring terminated at 24.8 fest
a0 —~
35 -
40 =4
45 —
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APPENDIX B

SLOPE STABILITY ANALYSES RESULTS



Material Property Legend

Soil Unit Weight Friction Cohesion
Layer/Material (pcf) Angle (deg) (psf)
Waste 70 20 200
Clay Liner 125 20 400
Fill: Silty to
Clayey SAND 125 32 150
Clayey SAND 125 32 150
Silty SAND 125 32 100
HDPE Liner,
LLDPE Liner, & - 26 0
Drainage Net




Lenoir County Landfill Intermediate Slopes - Static
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Slide Analysis Information

Document Name

File Name: Section A-A' Static2tol.sli

Project Settings

Project Title: Lenoir County Landfill Section A-A' Static
Failure Direction: Left to Right

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
Bishop simplified

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Material Properties

Material: Waste

Strength Type: Mohr-Coulomb
Unit Weight: 70 Ib/ft3
Cohesion: 200 psf

Friction Angle: 20 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Clay Liner

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 400 psf




Friction Angle: 20 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Silty, Clayey FILL
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 150 psf

Friction Angle: 32 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Clayey SAND
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 150 psf

Friction Angle: 32 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Silty SAND

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 100 psf

Friction Angle: 32 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Protective

Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 30 degrees
Water Surface: Water Table
Custom Hu value: 1

Support Properties

Support: Support 1

Support 1

Support Type: GeoTextile

Force Application: Passive

Force Orientation: Bisector of Parallel and Tangent
Anchorage: Slope Face

Shear Strength Model: Linear

Strip Coverage: 100 percent

Tensile Strength: O Ib/ft

Pullout Strength Adhesion: 0 Ib/ft2

Pullout Strength Friction Angle: 26 degrees

Global Minimums

Method: bishop simplified
FS: 1.298710
Center: 441.413, 240.714




Radius: 140.597

Left Slip Surface Endpoint: 322.112, 166.318
Right Slip Surface Endpoint: 464.347, 102.000
Resisting Moment=1.35535e+007 Ib-ft

Driving Moment=1.04361e+007 Ib-ft



F » 0.04
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Lenoir County Landfill Intermediate Slopes - Seismic
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Slide Analysis Information

Document Name

File Name: Section A-A' Seismic2tol.sli

Project Settings

Project Title: Lenoir County Landfill Section A-A' Static
Failure Direction: Left to Right

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
Bishop simplified

Number of slices: 25

Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Loading
Seismic Load Coefficient (Horizontal): 0.04

Material Properties

Material: Waste

Strength Type: Mohr-Coulomb
Unit Weight: 70 Ib/ft3
Cohesion: 200 psf

Friction Angle: 20 degrees
Water Surface: Water Table
Custom Hu value: 1



Material: Clay Liner

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 400 psf

Friction Angle: 20 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Silty, Clayey FILL
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 150 psf

Friction Angle: 32 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Clayey SAND
Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 150 psf

Friction Angle: 32 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Silty SAND

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 100 psf

Friction Angle: 32 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Protective

Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 0 psf

Friction Angle: 30 degrees
Water Surface: Water Table
Custom Hu value: 1

Support Properties

Support: Support 1

Support 1

Support Type: GeoTextile

Force Application: Passive

Force Orientation: Bisector of Parallel and Tangent
Anchorage: Slope Face

Shear Strength Model: Linear

Strip Coverage: 100 percent

Tensile Strength: O Ib/ft

Pullout Strength Adhesion: 0O Ib/ft2

Pullout Strength Friction Angle: 26 degrees




Global Minimums

Method: bishop simplified

FS: 1.187530

Center: 441.413, 240.714

Radius: 140.597

Left Slip Surface Endpoint: 322.112, 166.318
Right Slip Surface Endpoint: 464.347, 102.000
Resisting Moment=1.34086e+007 Ib-ft

Driving Moment=1.12911e+007 Ib-ft




2.2.9 Capping Materials

Geosynthetic capping materials consist of textured 40 mil LLDPE liner and 250 mil double bonded
drainage net.

Check Sliding Forces of Soil Cover and Geonet

F.S. = (tand)+(tanp)
& = Friction Angle = 26° for soil to double bonded geonet

= 24° for double bonded geonet to textured liner
B = Slope Angle = 4:1 slope = 14.036°

F.S. = (tand)+(tanP) (Soil and Geonet)
= (tan 26°)+(tan18.418°)
=1.95>1 .. O.K.

F.S. = (tand)+(tanP) (Geonet and Liner)
= (tan 24°)+(tan18.418°)
=1.78>1 .. O.K.

Transmissivity of Draianage Net

Transmissivity (e) = permeability (k) x saturated thickness (t)
Darcy’s Law

Q=kIA
A =1x 1 ft. unit width

Q=o/txixt
Q=0oxi

Q = 0.00001 m?sec x 10.764 ft*/m? x 5ft./100.ft./100 ft.(5% slope for 100 ft.)
= 0.0005 ft.%/sec./ft.

Peak daily drainage from HELP Model for 5 years thru drainage net (layer 2) is 2498 ft.3/acre
Total area of the capped landfill is approximately 10 acres 435,600 ft.?
Total Peak Daily Flow = 24,980 ft.2
100 ft of dralnage net = 0.0005 ft.*/sec.
435,600 f.%/100 ft.°x 0.0005 ft.*/sec.= 217.8 ft.%/sec.
Drainage net at minimum slope of 5% over the entire foot print will drain the Peak Daily Volume in
less than 2 min.

24,980 ft./217.8 ft.%/sec = 115 sec. = 1.9 mins.

Creep in the geonet composite is not considered because there is only two feet of soil over the geonet.
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2.2.10 Technical References

1. "Lining of Waste Impoundment and Disposal Facilities", (U.S.)
Environmental Protection Agency, March 1983.

2. "NSF International (NSF) Standard 54 Flexible Membrane Liner", The NSF
Joint Committee on Flexible Membrane Liners, 1991.

3. "Geosynthetic Design Guidance for Hazardous Waste Landfill Cells and
Surface Impoundments”, S & M E Inc. for the USEPA, December 1987,
pgs EPA 1lI-21 to EPA 111-49.

4. James K. Mitchell, Raymond B. Seed, and H. Bolton Seed, "Kettleman Hill
Waste Landfill Slope Failure I: Liner-System Properties” in Journal of
Geotechnical Engineering, April 1 1990, pgs 647-668.

5. Design, Construction and Monitoring of Landfills, Second Edition, Amalendu Bagchi,
Wisconsin Department of Natural Resources, Pages 178- 238.

2.2.11 Applicable Location Restriction Demonstrations

All location restrictions, if any, were handled in the site study with the exception of the seismic impact
zone. See map in this section.

The County Landfill is located in a seismic impact zone, all safety factors have been applied to insure
site stability.

There are no other features that impact the site.

2.3 Engineering Drawings

2.3.1 Title Sheet

2.3.2 Index and Vicinity Map

2.3.3 Existing Conditions

2.3.4 Erosion Control Plan

2.3.5 Erosion Control Details

2.3.6 Proposed Subgrade

2.3.7 Top of Cohesive Soil Liner
2.3.8 Top of Protective Cover

2.3.9 Leachate Collection System
2.3.10 Construction Details

2.3.11 Sump, Riser, Pad and Details
2.3.12 Initial Placement of Waste
2.3.13 Final Fill and Methane Venting
2.3.14 Operation Details

2.3.15 Baseline Profile and Cross Sections
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SEEDBED PREPARATION (SP)

SP-1 FILL SLOPES 3:1 OR STEEPER TO BE SEEDE BY A HYDRAULIC SEEDER

(PERMANENT SEEDING)

1) Leave the last 4-6 inches of fill loose and uncompacted, allowing
rocks, roots, large clods and other debris to remain on the slope.

2) Roughen slope faces by making grooves 2-3 inches deep, perpendicular

to the slope.

3) Spread lime evenly over slopes at rates recommended by soil tests.

sP-2 Fill slopes 3:1 or steeper (temporary seedings)

1) Leave a loose, uncompacted surface. Remove large clods, rocks, and
debris which might hold netting above the surface.

2) Spread lime and ferilizer evenly at rates recommended by soil tests.

3) Break up large clods and rake into a loose, uniform seedbed.

4) Rake to loosen surface just prior fo applying seed.
SP-4 Gentle or flat slopes where topsoil is not used.

1) Remove rocks and debris.

2) Apply lime and fertilizer at rates recommended by soil tests; spread
evenly and incorporate into the top 6" with a disk, chisel plow, or

rotary tiller.

3) Break up large clods and rake into a loose, uniform seedbed.
4) Rake to loosen surface just prior to applying seed.

SEEDING METHODS (SM)

SM-1 Fill slopes steeper than 3:1 (pemmanent seeding)
Use hydraulic seeding equipment to apply seed and fertilizer, a wood
fiber mulch at 45 1b./1,000 s.f., and mulch tackifer.

SM-2 Gentle to fiat slopes or temporary seedings

1) Broadcast seed at the recommended rate with a cyclone seeder, drop

PERMANENT SEEDING REQUIREMENTS (N.C. NO. 1CP)

SEEDING MIXTURE

Species Rate (lb./acre)
Tall fescue 80
Pensacola Bahiagrass 50
Sericea lespedeza 30
Kobe lespedeza 10

SEEDING NOTES

1. From Sept.1-Mar.1, use unscarified sericea seed.

2. On poorly drained sites omit sericea and increase Kobe to 30 Ib/acre.

3. Where a neat appearance is desired, omit sericea and increase Kobe
to 40 Ib/acre.

NURSE PLANTS

Between Apr.15 and Aug.15, add 10lb/acre German millet or 15 Ib/acre
Sudangrass. Prior to May1 or after Aug.15, add 25 Ib/acre rye (grain).

SEEDING DATES

BEST POSSIBLE
Early spring: Aug.25-Sept.15  Aug.20-Oct.25
Fall: Sept. 1-Sept.30  Sept. 1-Oct.31
SOIL AMENDMENTS

Apply lime and fertilizer according to soil tests, or apply 3000-5000 Ib/acre
ground agricultural limestone (use the lower rate on sandy soils) and 1,000
Ib/acre 10-10-10 fertilizer.

TEMPORARY SEEDING SPECIFICATIONS

TEMPORARY SEEDING RECOMMENDATIONS
FOR LATE WINTER AND EARLY SPRING

Seeding Mixture

species Rate(lb./acre)
Rye (grain) 120
Annual lespedza (Kobe
in Piedmont and Coastal
Plain,Korean in Mountains) 50

Omit annual lespedeza when duration of temporary cover
is not fo extend beyond June. .

SEEDING DATES

Mountains-Above 2500ft.:Feb. 15 - May 15
Below 2500ft.:Feb. 1 - May 1
Piedmont-Jan. 1 - May 1

Coastal Plain-Dec. 1 - Apr. 15

SOIL AMENDMENTS
Follow recommendations of soil tests or apply 2,000 Ib./acre
ground agricultural limestone and 750 Ib./acre 10-10-10 fertilizer.

MULCH
Apply 4,000 Ib./acre straw. Anchor straw by tacking with asphatt,
netting, or a mulch anchoring tool. A disk with blades set nearly

TEMPORARY SEEDING RECOMMENDATIONS
FOR SUMMER

Seeding Mixture
species Rate(lb./acre)
German millet 40

In the Piedmont and Mountains, a small-stemmed
Sudangrass may be substituted at a rate of 50 Ib./acre.

SEEDING DATES

Mountains-May 15 - Aug.15
Piedmont-May 1 - Aug. 15
Coastal Plain-Apr. 15 - Aug. 15

SOIL AMENDMENTS

Follow recommendations of soil tests or apply 2,000 Ib./acre
ground agricultural limestone and 750 Ib./acre 10-10-10 fertilizer.

MULCH

Apply 4,000 Ib./acre straw. Anchor straw by tacking with asphalt,
netting, or a mulch anchoring tool. A disk with blades set nearly
straight can be used as a mulching tool.

MAINTENANCE

TEMPORARY SEEDING RECOMMENDATIONS

FOR FALL
Seeding Mixture

species Rate(lb./acre)
Rye (grain) 120

SEEDING DATES
Mountains-Aug.15 - Dec. 15
Coastal Plain and Piedmont-Aug. 15 - Dec. 30

SOIL AMENDMENTS
Follow recommendations of soil tests or apply 2,000 Ib./acre
ground agricultural limestone and 1,000 Ib./acre 10-10-10 fertilizer.

MULCH
Apply 4,000 Ib./acre straw. Anchor straw by tacking with asphalt,
straight can be used as a mulching tool.

MAINTENANCE
Repair and referiilize damaged areas immediately. Topdress with
netting, or a mulch anchoring tool. A disk with blades set nearly

50 Ib./acre of nitrogen in March. If it is necessary to extend
temporary cover beyond June 15, overseed with 50 Ib./acre

N
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spreader, or cultipacker seeder. straight can be used as a mulching tool.

2) Rake seed into the soil and lightly pack to establish good contact.
MULCH (MU)

MU-1 Steep slopes (3:1 or greater)

Kobe (Piedmont and Coastal Plain) or Korean (Mountains)lespedeza
in late February or early March.

Refertilize if growth is not fully adequate. Reseed, refertilize and
mulch immediately following erosion or other damage.

NOTE: BAFFLES NEED TO BE INSTALLED CORRECTLY IN ORDER TO FULLY PROVIDE THEIR BENEFITS.
REFER TO FIGURE 6.65b AND THE FOLLOWING KEY POINTS:

THE BAFFLE MATERIAL NEEDS TO BE SECURED AT THE BOTTOM AND SIDES
USING STAPLES OR BY TRENCHING AS FOR SILT FENCE.

MULCH MAINTENANCE

Refertilize if growth is not fully adequate. Reseed, refertilize and
Apply 4,000 Ib./acre small grain straw or equivalent cover of another mulch immediately following erosion or other damage.
suitable mulch. Anchor straw by tacking with asphalt, netting, or roving or

by crimping with a mulch anchering tool. A disk with blades set nearly

straight can be used as a mulch anchoring tool.

In mid-summer, late fall or winter, apply 100 [b./1,000 s.f. grain straw,

cover with netting and staple to the slope. in spring or early fall use MOST OF THE SEDIMENT WILL ACCUMULATE IN THE FIRST BAY, SO THIS SHOULD

o
45|b. / 1,000 s.f. wood fiber in a hydroseeder slumry. BE READILY ACCESSIBLE FOR MAINTENANCE. . m 7))
MAINTENANCE : Q o
MU-2 High-maintenance vegetation and temporary seedings Fu — u
Apply 90 Ib/1,000 s.f. (4000 Ib./acre) grain straw and tack with 0.1 If growth is less than fully adequate, refertilize in the second year, according SUPPORT ROPE TO SUPPORT POST B 0 "~
gal./s.y. asphalt (11 gal/1,000 s.f). to soil tests or topdress with 500 Ib/acre 10-10-10 fertilizer. Mow as WIRE TO PREVENT 24" INTO BOTTOM - % n E
needed when sericea is omitted from the mixture. Reseed, fertilize and Arm Assembly SAGGING —— OR SIDE STAKE TO SUPPORT = -
MU-3 Grass-lined channels mulch damaged areas immediately. TOP OF BERM WIRE L : O
Install excelsior mat in the channel, extend up the channel banks fo the 0P OF BERM @ m
highest calculated depth of flow, and secure according to NG — - l_Zu :
manufactur's specifications. I\ P O
©On channel shoulders, apply 100 Ib./1,000 s.f. grain straw and anchor with €— “C" Enclosure \\ v =
0.1 gal./s.y. (11 gal/1,000 s.f) asphalt. < /‘ o
N —”
MAINTENANCE (MA) N P =
MA-1 Refertilize in late winter or early spring the following year. Mow as desired. R BEaEzE Water Entry N v
MA-3 Inspect and repair muich and lining. Refertilize in late winter ofthe P .
following year with 150 Ib./acre 10-10-10 (3.5 1b./1,000 s.f.). Mow E SP ECTIVE VI Ew Unit ~ COIR MESH OR SIMILAR, STAPLED OR
regularly to a height of 3-4 inches. TRENCHED INTO BOTTOM OR SIDE
MA-4 Topdress with 10-10-10 fertilizer if growth is not fully adequate. PVC End PVC Elb PVC Vent
_ MA-5 Topdress with 50 Ib.facre (1 Ib./1,000 s.f) nitrogen in March. If cover is Cap Elbow Pipe Scp%l/ecch;lg 40
:\ezeizi ;harough the following summer, overseed with 50 Ib./acre Kobe tpe NC EROSION CONTROL MANUAL FIGURE 6.65b
| p . CROSS-SECTION OF A POROUS BAFFLE IN A SEDIMENT BASIN.
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. \\ SDR A LATERAL PIPES \ \ SEE DETAIIT SHEET 10 OF 15!

\ N WITH GLEANOUTS \ j \ /
8" NON-PERFORATED HDPE— mue \ 8" NON-PERFORATED HDPE <
SDR {7 HEADERPIPES | \ N\

/ SDR7 LATERAL PIPES
WITH CLEANOUTS V4

W{T/H CLEANOUTS/
— 30' POWERLINE | I

:

TP.0, BOX 349 BOONE, N.G. 28607

ineerin

Ny
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AN > N 563840.98
‘ E 2386204.23
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Eng
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HEADER PIPE
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T \ AT~
| /

e ,

i |
1
/
|

|

SDR 17 HEADER PIPE
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/
/|

8" NON-PERFORATED HDPE j s &
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~
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4 N PéAMANENT ANCHOR TRENCH
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PERMANENT ANCHOR TRENCH | /\
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l

\

/
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AN

SEE DETAIL ?HEET 10 OF 15 /
| /
| L
| |

8" PERFORATED HDPE SDR17 \

T HEADER FIPE \

: \‘\ 4 \ ;
‘ \.\ _¥2* 8" ECCENTRIC HDPE REDUCER ‘;[
i ,/ 15‘(MIN.)x15’(MI!>I.‘)_W]DESTONEA l \ /

il \ ,
((  (FORSIZE, DEPTH AND TYPE OF STONE SEE !
\pXU\'  SUMP RISER DETAILS, ON SHEET 11 DF 15) \

BN 8" NON-PERFORATED HDPE

SDR 17 CLEANOUT PIPES
™\  WITH CLEANOUTS (TYP. 5)
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|
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/ I

PROPOSED PuNP 12 l \
l
l

15'(MIN.) x 16'(MIN.) WIDE STONE
{FOR SIZE, DEPTH AND TYPE OF STONE SEE

SUMP RISER DETAILS y&T 11 OF 15)
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\ _ PROPOSED EXISTING
PVC CAP I H=——— P carP " LANDFILL LANDFILL ™
: 2" P.V.C. PIPE SCH. 40 &
bd (=} \ ’ L
i Ny . BURIED 2’ DEEP, SPACED . c) s
< 2"P.V.C. PIPE SCH. 40 © 100° INTERVALS OVER NEW 60 MIL TEXTURED HDPE - IMN. -— - 5
BURIED 2' DEEP, SPACED . FLEXIBLE MEMBRANE LINER FOR @
@ 100' INTERVALS OVER S THE EDGE OF LINER LENGTH OF OVERLAP. EXTRUSION 2 MIN REPOSITIONED HDPE LINER - &
THE EDGE OF LINER || WELD ALL AROUND. — - cogEETSNE SOIL LINEI; KEYED - N o
TOGETHER IN 6" LIFTS. =73
PROTECTIVE COVER T T T T A Q QA zg
TOP OF BERM NEW 60 MIL TEXTURED HDPE FLEXIBLE B T O AR SN C R R A 4 36" PROTECTIVE COVER D - Zz 5
MEMBRANE LINER, FUSION OR EXTRUSION NG e e e e Ll ) 88
, —— v WELD TO EXISTING LINER. NG I S ) EE < % 2%
DOUBLE BONDED HDPE |+ .+ = = ~ cof fr T TN e ‘ " o~ |3E
DRAINAGE NET U REINFORCED GEOSYNTHETIC LINER (GCL) TO UNDERLIE SRR N IR m RESE
T B EXISTING HDPE LINER AND LAY A MINIMUM OF 6 FEET G A NIl L (R , = S 5
PROTECTIVE COVER ACROSS THE NEW COHESIVE SOIL \ BNl 1772.7777247772275 ) G c 8 e § :
o N - —=_. e — o N
.. N [N SSONNRANNN SR NN AVARNEES o R St
. ;- =:DOUBLE BONDED HDPE DRAINAGE NET EXISTING LINER IN ANCHOR TRENCH TO BE Ea.——_.—. , \\ m A O
B . EXCAVATED OUT, THOROUGHLY CLEANED AND N N Z
: , LAID UPON THE NEW COHESIVE SOIL FOR TIE IN. \ N o
60 mil DOUBLE SIDED TEXTURED . (ANY PART OF LINER WHICH IS DAMAGED < B
HDPE FLEXIBLE MEMBRANE LINER N MUST BE REPAIRED OR REPLACED AT 3 Qe
\ _ i — — e 7 T LU e B Lale o T E n
~ / | oD i DOVBLE SIDED [EXTURED HDPE CONTRACTORS EXPENSE.) S == A \\ ;| DousLE BonDED HDPE <
S & ARG A 60 mil TEXTURED HDPE - DRAINAGE NET T
S . N | T NI / 4-0" / 20" I JE
) BACKFILL—~COMPACT TO 95% 7 » COHESIVE SOIL LINER NEW COHESIVE SOIL LINER = ' g
/3o a4 MAXIMUM PROCTOR DENSITY / (ALTERNATE 1 OR 2) (ALTERNATE 1 OR ALTERNATE 2) : e
COHESIVE SOIL LINE ' \_4'x8 CONTINUOUS SHEETS OF 3/g" % : . /N
EXISTING HDPE LINER 7 o«
(ALTERNATE 1 OR 2) THICK EXTERIOR GRADE PLYWOOD SUBBASE GRADE EXISTING 4'x8' CONTINUOUS SHEETS OF " TN N1~
e ) EXISTING 24" COHESIVE SOIL SN g Qe
=o' 3/8" THICK EXTERIOR GRADE PLYWOOD 7 T . S
T0 BE REMOVED LINER (1x10”cm/sec. PERMEABILITY . g G|
: OR LESS IN DIRECT CONTACT SRl B~ s O
| TEMPORARY ARCHOR TRENCH DETAIL EXISTING TEMPORARY ANCHOR TRENCH TO BE WITH FLEXIBLE MEMBRANE LINER) 1 | ® R
g
N.T.S. PERMANENT ANCHOR TRENCH DETAIL EXCAVATED AND RE-COMPACTED TO 95% MAX. TIE=IN TO EXISTING LINER SUBBASE GRADE Q unl¢.
NTS PROCTOR DENSITY WITH COHESIVE SOIL LINER —_ v A N " 8 £
SEALED OVER MOUND o N.T.S. -Q S % g;;
TEMPORARILY SEALE OVER MOUNL 0" MIN. OVERLAP E E -,g 3
B o. - Q G
| ©" ABOVE PROTECTIVE COVER N / TOP OF PROTECTIVE COVER :://;: §:§ :QSE:ICB)?\IRA\:IAJ:OR BOLTS : mise
% 1 0 - . x. .1:..
% 4.5 oz. NON—=WOVEN ~—— - —F = (EQUALLY SPACED ON 6" CENTERS) 8
GEOTEXT”_E FABRIC . 2,“0" § BOSTIK 1100 SEALANT o-
T w 14" x 2* §.5. BATTEN BAR WITH DETECTABLE TAPE o
< 5 3/8" x 3" 8.5, EXPANSION ANCHOR BOLTS 1 | (OVER PIPE) 8
= (EQUALLY SPACED ON 6" CENTERS)
6" OR 8" PERFORATED S —T————\—"—r—————= (SMOOTH FINISH REQUIRED) f FINISHED GRADE
HDPE SDR 17 PIPE & | I _F e T 6 MIN.
| 7 2727 77 72N 77 77 77 77 77 | =% x 12" MAX,
i D N EXTRUSION WELD, ALL AROUND, TYPICAL S -
60 mil DOUBLE SIDED TEXTURED HDPE g Q <
DOUBLE BONDED HDPE | U 70 o — — UNDISTURBED EARTH
FLEXIBLE MEMBRANE LINER 4 - =)
DRAINAGE NET LEXIB Y 7 z i ‘l/_
/ COHESIVE SOIL LINER (ALTERNATE 1 OR 2) Y Z | y = ‘ :
7 /B =E
SUBBASE GRADE | Y Z | HDPE BOOT LINER — 1/2" STAINLESS STEEL BANDING E g f e
/ :
7 l
LEACHATE COLLECTION TRENCH DETAIL | Y ? t SYSTEM REDUCER -\ .
! N.T.S. | % 7 EXPANSION ANCHOR BOLTS (SEE ENLARGED VIEW ABOVE) i
| v | \j | ( = =T HDPE LINER , :
= 7 “ J— ~ >N — " — "
\ g 7 7 \ =X g 6" MIN. —~— 6"MIN
S I ¢ 7 ” f— COLLECTION 12" MAX. —= - 12" MAX B~
. % ARNN NN DR SUMP AREA ’ )
6" OR 8" PERFORATED Y 7 COHEVEROIL LINE N ~ /§ 2
COLLECTION PIPE | g 7 (ALTERNATE 1 OR 2) \ e \\\\\\\ \\\\\\\\ NOTES: < Ih >. <
I g A | N RS Z 1. EXCAVATE UNDER EACH BELL OR JOINT TO PREVENT ANY LOAD g — Z
7 7 HDPE DUAL CONTAINMENT \ N COHESIVE SOIL LINER ON BELL OR JOINT. —~) b~ —
: 7% g SDR 17 PIPE \ (ALTERNATE10R2) 2. FOR TRENCHES REQUIRING SHORING OR BRACING, DIMENSIONS SHALL Ty 2 4
I Y 1| N BE TAKEN FROM THE INSIDE FACE OF THE SHORING OR BRACING. Q 0
Y A 3. NO ROCKS OR BOULDERS 4° OR LARGER SHALL BE USED IN THE : 0
4 '/ CONCRETE COLLAR (4,000 PSI) INITIAL BACKFILL. —
| Y f | (SMOQTH FINISH REQUIRED) 2 MIN 6" MIN 4. ALL BACKFILL MATERIAL SHALL BE SUITABLE MATERIAL. | — < 0 m
: 7 2 = : : 5. BACKFILL SHALL BE TAMPED IN 6" LIFTS IN TRAFFIC AREAS, AND : O L
| W g l 66" - W2.9:W2.9 - WELDED WIRE gzuviSéNRggﬁstérﬁgocuﬁiARséo IN TRENCH BOTTOM, A CUSHION OF #67 U <
| 0° ° | 9 4 FABRIC WITH 2" GLEARANGE FROM TOP STONE AT LEAST 6" THICK SHALL BE PLACED BETWEEN THE ROCK AND N d U
450 AD o | THE PIPE UNLESS OTHERWISE DIRECTED BY THE ENGINEER. — m
& %Q ‘ l 7. WHERE UNSTABLE SOIL IS ENCOUNTERED, EXCAVATE TO A MINIMUM d oy Sy I
Do 6" BELOW THE BOTTOM OF THE PIPE BARREL AND REFILL WITH #67 STONE m 0
I l SECTION VIEW UNLESS OTHERWISE DIRECTED BY THE ENGINEER. E Q e
5' MIN. _——
: l l NOTE: N.T.S. Sy Z E m
& PL AN Vle EARTH ADJACENT TO THE CONCRETE COLLAR SHALL BE COMPACTED TYP'Q.A_ PRE__SU RE PIPE TREﬂfHJETA".-_ 2 < hl 0
—_—— TO 95 % MAX. PROCTOR DENSITY TO PREVENT FUTURE DIFFERENTIAL NOT TO SCALE Z
: 1. 0° CORRESPONDS TO PIPE INVERT. SETTLEMENT. ALL CONCRETE COLLARS ARE TO BE SMOOTH AND :
: ¢ N.T.S.
2. PROVIDE FOUR 1/2” DIAMETER PERFORATIONS CHAMFERED A MINIMUM OF 1" (TYP.) AT ALL CORNER THAT ARE IN B
AS SHOWN; 6" O.C. CONTACT WITH THE LINER. E
N.T.S.

PERFORATION PATTERN DETAIL

N.T.S. ACCESS BERM

\

SLIP-ON END CAP \

4 SEA 2
L W 7 asereel LR w
I 36" PROTECTIVE COVER — ] Sl N
e : . DESIGNED FOR: H-20 a
. 5 I ggkjlﬁ;\EG E%r\g)TED HDPE TRUCK LOADING § .. = (</L_') 2
o v . a
T S DOUBLE BONDED HDPE v § 2| 3 I E
| _ . " DRAINAGE NET L N mlEl Q.
S . R § ( = ¢ B
N . ) . : . UJ
g : g - /. - N.T.S. 8 < O
. g - / g § O
> . | |z Q =
~~— 60 mil DOUBLE SIDED TEXTURED HDPE T e Wy =
FLEXIBLE MEMBRANE LINER i 1 | ; W O
z.] <O
T~ REINFORCED GEOSYNTHETIC - O
CLAY LINER (GCL) <
24" COHESIVE SOIL LINER o Z
(1.0x10-7 cm/sec. PERMEABILITY 2| w
ORLESS IN DIRECT CONTACT ) 8| %
WITH FLEXIBLE MEMBRANE LINER) 18" COHESIVE SOIL LINER 2
\ \\ (1.0x10 5 cm/sec. PERMEABILITY &
\\ OR LESS IN DIRECT CONTAGT
N WITH GCL) SCALE: AS SHOWN
_ DATE: 10/8/09
DRWN. BY: L. HAMPTON
CHKD. BY: J WOODIE
PROJECT NUMBER
COHESIVE SOIL LINER ALTERNATE 1 DETAIL COHESIVE SOIL LINER ALTERNATE 2 DETAIL 608095
| N.T.S. N.T.S. DRAWING NO. SHEETNO.
.
E8 10 OF 15




P:\ SolidWaste\GOB095—Lenoir—Co. PTC Phase 2\dwg\engineering\OB095E—11.dwg, 8/13/2010 11:36:47 AM, Ich,ich

POWER CABLE

STAINLESS STEEL
SAFETY CABLE

, 120" -

PROBE CABLE

24" HDPE SDR 17 SUMP RISER

@ DISCHARGE HOSE
I ! /‘@ () EXITASSEMBLY WITH PRESSURE GAUGE
: VR AND 3/4* SAMPLE TAP
. Z ~
| (®  MIN. 18" LONG 4’ FLANGED HDPE PIPE RISER SIDE EXIT U) Q
QUICK CONNECTION PROTECTIVE COVER 2
(@ 4 BRONZE TURBINE METER, KENT SERIES 3000, LIQUID SENSOR " HDP : . ot :
” MASTER METER, OR APPROVED EQUAL , 1. ALL BENDS ANDTEES SHALL HAVE CONCRETE DOUBLE BONDED HOPE DRANAGE NET 24" HDPE SDR17 RISER ‘o < 6.
: ] CKING. . I R S
@_\ | 1IN, hl 2 ()  MIN 18" LONG 4" FLANGED HDPE PIPE . b SEARING  REA SHALL BE AS 24" HDPE SDR 17 PRIMARY RISER PIPE STAINLESS STEEL COUPLINGS / / L. Qs
—(3) . " GIVEN IN TABLE. O
/_® TMIN. ® :IDXP‘:E g&”&%ﬂmﬁgﬁgvg&é@ ?E’ENGED 3. CONCRETE SHALL BE 2500 P.S.I. MINIMUM. PUMP/CARRIAGE ASSEMBLY /// Q) - % T
.| A @-— A 4. CONCRETE SHALL NOT CONTACT BOLTS OR Q) S l0oq
z L ,/ : ' @ 4" FLANGED HDPE GATE VALVE FLANGES OF MECHANICAL JOINT FITTINGS. / : ' g i e
CEE = A= —— 4" STAINLESS QUICK-DISCONNECT FITTING & . S g. ?'gﬁ o
. f 1 T (D , N
A © @—/ :ﬁ?\ # FLANGED HOPE GATE VALVE REACTION BEARING AREAS FOR HORIZONTAL WATER PIPE BENDS LEACHATE SUMP RISER SCHEMATIC § \7 ) ¥ oT8 |
£ =~ @) 4" FLANGED HDPE SWING CHECK VALVE BASED ON TEST PRESSURE OF 200 P.5.l. AND SAFETY FACTOR OF 1.5 & : O |o S
o 2 N - 2 BRI
<& Q] (® (@ (@ 1-904 FLANGED HDPE VERTICAL BEND GRAVEL OR DTTOSCALE ElEHEE R sl O o Q-
L (D  HDPE DUAL CONTAINMENT SOLID STOP WITH WATER STOP SOFT GLAY SLT  |COURSESAND | SANDY SILT SAND SANDY CLAY | HARD GLAY THE PUMP SHALL BE CONSTRUCTED OF ALL 304 STAINLESS STEEL MATERIALS WITH A TEFLON IMPELLER SEAL —= Lﬁ’éﬁ:ﬁzl = S r:“m:ﬁ:!ﬁgﬁéﬁl—ﬂﬁm:i = Q .
— I_ DR4IN o~ BEGIN DUAL CONTAINMENT FORCE MAIN SIZE AND DEGREE STATIC THRUST | §, (#ISF) (#/SF) (#ISF) (#ISF) (#/SF) (#ISF) (#ISF) RING, AND INTERMEDIATE BEARINGS. THE MOTOR SHALL BE AT LEAST 2 H.P., SINGLE PHASE, 230 VOLT, CONSTRUCTED =D & NN =T gmé = Ml § 5 >_- f
O OLANDFILL OFFREBED P ROGS 1,000 1,500 1,600 3,000 4,000 6,000 9,000 OF STAINLESS STEEL WETTED PARTS. TR Eﬁﬁ':‘_wﬁn B EEE EEWQ_IE'H::‘ N lﬁﬂ%—imﬁ " . o
(13  HDPE DUAL CONTAINMENT 90° VERTICAL BEND . - - - ' : . / T e ’*ﬂéﬂzﬂ él I = 60 MIL. HDPE GEOMEMBRANE . O®
BEARING AREA (A) IN SF THE PUMP SHALL INCLUDE A PATENTED STAINLESS STEEL CARRIAGE. THE CARRIAGE SHALL BE DESIGNED FOR PREPARED SUBGRADE =k e N
:’ @ CONCRETE CONTAINMENT AREA 11 1/4° 2,521 4 2 1 1 1 0 SIDE SLOPE RISER LEACHATE APPLICATIONS. THE PUMP ASSEMBLY SHALL HAVE A LOW CENTER OF GRAVITY AND ALL - 2MIN o COHESIVE SOIL LINER " ey
() HPDE DUAL CONTAINVENT FORCE MAIN (4" GARRIER BY 8" CONTAINMENT) T 5018 8 5 5 3 > 1 1 WHEELS OF THE CARRIAGE SHALL REMAIN IN CONTACT WITH THE INSIDE SURFACE OF THE RISER PIPE. THE PUMP SHALL ' (ALTERNATE 1 OR 2, SEE SHEET 10 OF 15) Yo
e AL FTTTINGS BY PLASTIC FUSION FABRIGATORS B e 5 = - . , > . BE EASILY REMOVED FROM THE CARRIAGE SHOULD THE PUMP OR MOTOR REQUIRE SERVICE OR REPLACEMENT. THE PUMP TThk
. NOTE: OR APPROVED EQUAL GUARD POST = - AND CARRIAGE SHALL BE CAPABLE OF ENTRY INTO AN 24° HDPE SDR 17 PIPE AND MUST BE ABLE TO TRAVEL OVER ANY &
2* PVC DRAIN PIPE 2| o 18,187 27 18 17 8 7 5 3 WELDING BEADS AND PERFORATIONS WHICH ARE COMMON TO LEACHATE COLLECTION RISER PIPE FABRICATION, A g
2 @ PLUG & BRANCH 12,860 19 13 12 ) 5 3 2 RETRIEVABLE CABLE ASSEMBLY OF 1/4° STAINLESS STEEL WITH SNAP HOOK AND EYE BOLT SHALL BE PROVIDED. S ECT]ON A-A =9
“ o f
, - 100" 10 REACTION BEARING AREAS ARE IN SQUARE FEET MEASURED IN A VERTICAL PLANE IN THE TRENCH SIDE AT AN ANGLE ’ SUMP RI SER SIDE SLOPE DETAI L =N /oo g
ﬁ OF 80 DEGREES TO THE THRUST VECTOR. o \_/ Gl R
M PUMP CONTROLS " HORIZONTAL REINFORCING: USE 660 DEGREE BEND VALUE FOR THE HYDRANTS FOR ADDITIONAL SAFETY PACTOR. NOT TO SCALE 5 N ’é
TEE o BEND 2 ROWS - #5 CONTINUOUS, ONE 4" BELOW THE TOP Sl —y ~oo@
N OF THE CONTAINMENT WALL AND ANOTHER ONE < NG
4" BLACK IRON GUARD RISER PIPE m -
POST WICAP, PAINTED —— HDPE SWING 12" BELOW THE FIRST ONE (TYPICAL) THRUST BLOCKING DETAIL MY 15N WIDE AREAS m (0 o
* 2| cHECKVALVE VERTICALREINFORCING: NOT TOSCALE — 2 OF NCDOT #5 STONE VE THe som o8 PR e Q. © -
i ,7 #5 DOWEL AT 12" ON CENTER, 2* BELOW THE TOP OF WALL 4 HOPE SDR17 PIPE WITH 1+ DIA ABOVE THE TOP OF PROTECTIVE COVER - Q)
ACCESS BERM 3 7 e N yge D2 ABOVETHE BOTTOM OF SLAB HOLES AT 6" ON CENTER WITH END CAP 2 OF 3" WASHED STONE 0 S
1 ﬁ - g — 2 OF 6" RIP-RAP _ .
EEEE || | e BT, - 2 PUC DRAN PIPE TOP OF PROTECTIVE COVER — \ ! LEACHATE COLLECTION TRENCH E a
lc?%& SRR VR NS e e A / : 7))
. i o HIE
= ) 1 Sk
HDPE DUAL CONTAINMENT FORCE MAIN / L N=ISE-C-IZZIZCZCDITIZIZTIDIDIIZCo
4" CARRIER BY & CONTAINMENT WITH . HDPE GATE VAL
| THRUSTBLOCKING #5 @ 12" ON CENTER Ly
¢ . EACH WAY
6° OF NCDOT #5 STONE PROPOSED 6" CONC. CONTAINMENT A— —
AREA WITH FORMED CONCRETE
a SECTION A-A SUPPORTS AS SHOWN < ¢
NOT TO SCALE =R=Ra i S S SSE G S \/ | —~=———— §"HDPE LEAGHATE COLLECTION
‘ . S——— . ——— . — e . S, T ———___ e HEADER PIPE TIED IN TO SUMP RISER
RN y A N
N ) AT NN
SUMP RISER PAD AND PIPING DETAIL RAMMMMIHTIHIHHI I mhinniiks
—— TR NY N
b (e e e e e | e B — | |= =] — | =l =l === —
PACKNGRINGS L Uy oy L e I T e O O T T o T T T T T T U
" "6"0F NCDOT #5 STONE — f i1l === Fm:m:m—m— T TR T
DOUBLE BONDED HDPE DRAINAGE NET —
*" 60 MIL. HDPE GEOMEMBRANE ——
2" PVC DRAIN PIPE(SEE PLAN VIEW ABOVE COHESIVE SOIL LINER {ALTERNATE 1 OR 2 ——
® -
'3 FOR LOCATION IN REFERENCE TO RISER) SEE SHEET 10 OF 15) PREPARED SUBGRADE. ] SECTION B-B
_ TYPICAL SECTION OF STONE AREA AT SUMP Lul-
= A=—r >
A0 f . ) NOT TO SCALE c’)
P i nd L3 J J {
ez I e e o R 24" HDPE SDR17 PRIMARY RISER PIPE 15(MIN.) x 15(MIN.) WIDE AREA 3' DEEP <X <<
/ - HOLES AT 6" ON CENTER WITH END CAP ~ b~ 5
— 2' OF NCDOT #5 STONE Qo = —
e — PROTECTIVE SOIL COVER =l S o
2 NN ' 8" HDPE LEACHATE COLLECTION —— - Q-
: \\ HEADER PIPE TIED IN TO SUMP RISER  2'OF 3' WASHED STONE @) w O <C
5 _k\_ NAANNNANN DOUBLE BONDED HDPE B LY » o O
=TTl s | DRANAGENET = oS
. SEE PERMANENT ANCHOR TRENCH l é%%é l éaalf : < 0 [ -~
DETAIL SHEETS 10 of 15 l = T T T T S NN NN P S Qo e s o B T e S e e T T T e e e L L Q =) o
=== =] =< =
? il = N\ O WO
ST N\ S4Jd =<
=i R
77 \| TOP OF PROTECTIVE COVER >
v NG = / :
SEE SECTION A-A SUMP RISER SIDE SLOPE DETAIL A\ ~—— N
LOCATED ON THIS SHEET aSelalet 3 X

NNNN .,*.

BLIND FLANGE WITH , =l : | )
BACKING RINGS = 1= N NN T e T T ] ] [ =
== o e ==EEEEEE —|| = === ==
= uq_%j%m T T T T T i T “WEE:LL%E%B‘:LZE&WI—L%%I L’Tﬂi‘illgll%w&%glli%@é
ST T T T T T T T | 1T ] PREPARED SUBGRADE [T AL<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>