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AFFIDAVIT OF PUBLICATION

NORTH CAROLINA.
Johnston County. f Ss.

?

Before the undersigned, a Notary Public of Chatham
County North Carolina, duly commissioned and authorized to
administer oaths, affirmations, etc., personally appeared
Donna Clayton, who, being duly sworn or affirmed, accerding
to law, doth depose and say that she is Billing Manager-Legal
Advertising of The Herald a corporation organized and
doing business under the Laws of the State of North Carolina,
and publishing a newspaper known as The Herald , in
the City of Smithfield , Johnston County and State aforesald
the said néwspaper in which such notice, paper, document, or
legal advertisement was published was, at the time of each and
every such publication, a newspaper meeting all of the
requirements and qualifications of Section 1-597 of the
General Statutes of North Carolina and was a qualified
newspaper within the meaning of Section 1-597 of the General
Statutes of North Carolina, and that as such she makes this
affidavit; that she is familiar with the books, files and business
of said corporation and by reference to the files of said
publication the attached advertisement for JOHNSTON
COUNTY was inserted in the aforesaid newspaper
on dates as follows: 11/22/05 '

Account Number: 98951001

The above is cotrectly copied from the books and files of the aforesaid Corporation and publication.

gt

Billing Managcr—chaI Adpprtising

Swomn er affirmed to, and subscribed before me, this
28 day of NOVEMBER , 2005 AD

In Testimony Whereof, I have hercunto set my hand
and affixed my official seal, the day and year aforesaid.

C\M wam@/

ﬂodry Public

My commission expires 14" of March 2009.




JOHNSTON COUNTY

JOHNSTON COUNTY LANDFILL
RESOLUTION TO APPROVE THE AREA 2 C&D LANDFILL UNIT AND AMENDED
LANDFILL FACILITY PLAN

BE IT RESOLVED that the Board of County Commissioners of Johnston County hereby grants
approval for the issuance of a landfill permit by the Division of Waste Management for the Area
2 construction and demolition debris (C&D) landfill unit including an amended facility plan for
the entire landfill facility in compliance with North Carolina Solid Waste Management Rules
T15A NCAC 13B.1618(c)(5)(A). The proposed Area 2 landfill unit consists of up to
approximately 15.8 acres of waste footprint located within the previously approved landfill
facility boundary (approximate 500 acre tract owned by the County) as shown on Drawing S2 of
Permit Drawings dated October 2005 (see attached). The Board of County Commissioners
hereby approves the foliowing items related to the proposed landfill unit and amended landfill
facility plan: '

1. Service Area:
The landfill serves the State of North Carolina.

2. Disposal Rates:
The landfill facility will accept waste at the following maximum rates (tons/day is based-

on 312 operating days per year):

2006-2015 350,000 tons/year (1,122 tons/day)
2016-2025 401,000 tons/year (1,285 tons/day)
2026-2035 452,000 tons/year (1,449 tons/day)
2036-2045 505,000 tons/year (1,619 tons/day)
2046-2055 568,000 tons/year (1,821 tons/day)

Of the rates shown, a maximum of 156,000 tons/year (500 tons/day) will be from outside
the County.

3. Landfill Volumes:
The landfill facility will provide the following gross volumes (volume of waste plus
periodic and final cover soil) consistent with the contours shown on the Drawing S3 of
the Permit Drawings dated October 2005 (see attached):

Landfill Units Total Waste Gross Yolume
Footprint
Lined MSW (Phases 4A and 5- 154.7 AC 18,367,420 CY

10)

C&D (Areas 1 and 2) 320AC 1,489,824 CY




4. Landfill Service Life:
Depending upon the actual disposal rates, the landfill is projected to have an approximate
service life of between 29 and 46 years (MSW units) and between 12 to 14 years (C&D
units). :

Adopted, this 3% day of January, 2006,

JOHNSTON COUNTY BOARD OF COMMISSIONERS

én.u@?fw e Cpidm. B od
Cookie Pope, Chairman Attest: April N. Byrd
Clerk to the Board
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January 3, 2006 - 1:00 pm Continued

That Johnston County has substantially complied or will substantially comply with all Federal, State, and local
laws, rules, regulations, and ordinances applicable to the project and to the grants pertaining thereto.
Adopled this the 3rd day of Janvary 2006 at Smithfietd, North Carclina,

3. Public Hearing — 1:15 p.m. — Proposed Amendment to County Landfill Facility Plan
Advertised: November 22, 2005 The Sinithfield Herald

The Chairman opened the public hearing and stated the purpose of the hearing is o inform the
community and receive public comment concerning a proposed amendment to the Johnston County Landfill
Facility Plan. The proposed amendment involves the permiiting and installation of a construction and
demolition {C&D) landfill cell.

Haywood M. Phthisic, Assistant Public Utilities Directer, informed the Board that he would be
presenting the County's Solid Waste Plan for development of the next Construction and Demolition phase
(C&D - Area 2) and an amended facility plan for the entire fandfill facility, and also requesting expansion of the
[andfili service area. He presented a power-point presentation, which included the following information:

s Acrial photo of the County's Solid Waste Facilities located on County Home Road, north of Smithfield.

¢ Graph illustrating solid waste trends (municipal solid waste (MSW), construction and demolition
{C&D}, and yard waste) from 1998 to 2003.

e Current solid waste disposal rates from July 1, 2004 fo Juae 30, 2005; MSW disposal rate of 350 tons
per day, and C&D disposal rate of 100 tons per day.

e MSW projections for 2015, 2025, and 2035.

e  Current solid waste facility plan.

» DProposed solid waste plan amendment outlining proposed expaasion areas; the proposed C&D — Area 2
is located fo the east of the active sites, and the proposed MSW — Phase 5-10 cells are located to the
west of the active sites.

e Cross section view of permitted and proposed facility plan; the proposed MSW — Phases 6-10 cells
would top-out at 375 ft. above sea level; the current MSW - Phase 5 cell tops-out at 250 fi.

» Total operating capacity and life expectancy of proposed facility plan; the proposed lined cells would
provide 15,135,600 cubic yards of air space, and life expectancy is up to 46.3 years; the proposed C&D
— Area 2 would provide 1,254,045 cubic yards of air space, and life expectancy is up to 14.2 years.

Further, Mr, Phthisic stated the County's curtent permit only allows the landfill to accept waste from
inside the county. He requested the Board approve the expansion of the landfill’s service area to include the
State of NC, with the stipulation that the Board of Commissioners must approve acceptance of waste from
outside the county.

In response to questions from Commissioner Wade M. Stewart, Mr. Phthisic noted that since 1997,
County policy has been to assess a fee four times the normal tipping fee charge for waste identified as coming
from outside the county. He pointed out that expansion of the service area to include all of NC would allow
Johnston County to assist other landfills in times of crises, i.e., burricanes and other natural disasters.

County Manager Rick Hester clarified the Board would have to approve acceptance of waste from
outside the county.

Commissioner Allen L. Mims, Jr. questioned whether accepting waste from outside Johnston County
would affect the anticipated 70 year life of the County's landfill.

Mr. Phthisic responded the landfill's capacity would not be affected, given the County does not accept
huge amounts of waste in times of crises from outside the county.

Cqmmissioner Mims expressed that he did not have a problem with expanding the service area as long
as all requests come before the Board of Commissioners for approval. Commissioner Jeffrey P. Carver agreed.

County Attorney Mark Payne added that expanding the service area would not affect the State’s ability
to force Johnston County to accept waste from other counties.

Dr. Greg Richardson, County Landfili Consultant, state;i the power to control the acceptance of solid
waste resides with the local authority, and pointed out the service area could be revised again at a later date, if
the Board chose to take this action, He noted that Johnston County has the largest potential reserve capacity in
the State.
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January 3, 2006 - 1:00 pm Continued

In response to a question from Commissioner Cookie Pope regarding the difference between Johnslon
and Sampson counties, Mr. Richardson responded that Sampson County is a privately operated landfill,
however, the County is still responsibte for the landfill.

Tn response to a guestion frem Commissioner Stewart, Mr. Phthisic stated the current tandfill plan
anlicipates an approximate service life of between 29 and 46 years for MSW units, and (2 to 14 years for C&D
units: however, he pointed out this plan does not include the additional acreage purchased.

Dr. Richardson added that, considering the additional acreage, Johnstan County has the largest potertial
reserve capacity in the State.

Mr. Phihisic reiterated his request, and asked the Board to adopt a propased resolution granting approval
for the issuance of a landfill permit by the Division of Waste Management for the C&D - Area 2 landfill unit
including an amended facility plan for the entire landfill facility, and expansion of the service area to include the
State of NC.

There being no further comments, the Chairman closed the public hearing.

Decision Postponed Until Yanuary 3, 2006 6:00 pm . Board Meeting

Commissioner Allen L. Mims, Jr. requested the Board postpone decision on the item until the January
3" 6:00 pm meeting to allow Commissioner Mims ample time to review the proposed resolution. It was agreed
that the decision be postponed as requested.

6. Surplus Property — Public Utilities

Haywood M. Phthisic, Assistant Public Utilities Director, requested the Board declare swplus the
Trimble Pathfinder surveying equipment. In response to a question from Commissioner Wade M. Stewart, Mr.
Phthisic noted the equipment, which uses Global Positioning Satelfites (GPS), was purchased in 1997, and is
now obsolete. The cost to keep the unit operational is greater than the replacement cost due to technological
improvements.

Upon a motion by Commissioner DeVan Barbour, seconded by Comruissioner Jeffrey P. Carver and
carried by unanimous vote, the Board declared surplus the Trimble Pathfinder surveying equipment used by the
Public Utilities department.

7. Board ucation — Reques roval of Budget Amendment

Chairman Pope postponed discussion of the item until a later date. (The Board of Education was
requesting approval of a budget amendment, in the amount of $204,183.43, to adjust remaining bond balarces to
begin restoration of the South Campus Community School Gym.)

8. oard o on_ - ue dditi ate 'ons jon Fundin

On behzﬁf of the Board of Education, Dr. Anthony Parker, Superintendent for Johnston County Schools,
asked the Board to approve a request for additional State ADM Construction Funding, in the amount of
$208,863, to allow early demdlition of the three story building at Meadow Elementary School. He stated the
Board of Education would like to authorize demolition of the three story building prior 1o the next bond sale.
scheduled for early summer 2006; the project was originally scheduled to be funded by this bond sale.

Commissioner Wade M. Stewart noted it was his understanding that the projected $2.5 million in funds
from the summer 2006 bond sale is designated for the demolition of the three story building, and the
constructién of a new addition at the site. He questioned if $2.3 million from the bond sale would cover the

1 Wﬂﬁ jagjde and soourete
m appears on record In tha Minule
of 9w Johpsiag Couoty Bomod o £ million would cover the remainder of the project. He pointed out that
isulone, Jolnsn L0 ‘ #f-runs and over-runs with several of the bond projects so far. . :
. .
Wiiness my i joloner DeVan Barbour, seconded by Commissioner Tony Braswell and
j imougyveit, the Board approved the Board of Education’s request for additional State ADM




January 3, 2006 - 6:00 pm Continued

4. Board Reports and Comments

396

(A) Resolution To Approve the Area 2 C&D Landfili Unit and Amended Johnston County

Landfill Facility Plap

Upon a motion by Comumissioner Allen L. Mims, Jr, seconded by Commissicner DeVan Barbour and
carried by unanimous vote, the Board adopted the following resalution approving the Area 2 C&D Landfill Unit
and Amended Johnston County Landfill Facility Plan, as discussed at a public hearing held on fanuvary 3, 2006

at 1:15 pm:

RESOLUTION TO APPROVE THE AREA 2 C&D LANDFILL UNIT AND AMENDED
JOHNSTON COUNTY LANDFILL FACILITY PLAN

BE IT RESOLVED that the Board of County Commissioners of Johnston County hereby grants approval
for the issuance of a landfill permit by the Division of Waste Management for the Area 2 construclion and
demolition debris (C&D) landfill unit including an amended facility plan for the entire Jandfill facility in
compliance with North Carolina Solid Waste Management Rules T15A NCAC 13B.1618(c)(5)(A). The
proposed Area 2 landfill unit consists of up to approximately 15.8 acres of waste footprint located within
the previously approved landfill facility boundary {approximate 500 acre tract owned by the County) as
shown on Drawing S2 of Permit Drawings dated Oclober 2005 (see attached}). The Board of County
Commissioners hereby approves the following items related to the proposed landfill unit and amended

lasdfill facility plan:

1. Service Area:

The landfill serves the State of North Carolina.

2. Disposal Rates:

The landfill facility will accept waste at the following maximum rates {tons/day is based on 312

aperating days per year):

2006-2015 350,000 tons/year (1,122 tons/day)
2016-2025 401,000 tons/year (1,285 tons/day)
2026-2035 452,000 tons/vear (1,449 tons/day)
2036-2045 505,000 tons/year (1,619 tons/day)
2046-2055 568,000 tons/year (1,821 tons/day)

Of the rates shown, a maximum of 156,000 tons/year (500 tons/day) will be from outside the

County.

1 Landfill Volumes:

The landfil] facility will provide the following gross volumes {volume of waste plus periodic and
final cover soil) consistent with the contours shown on the Drawing S3 of the Permit Drawings
dated October 2005 (see attached):

Landfill Units Total Waste Foetprint Gross Volume
Lined MSW (Phases 4A and 5-10) 154.7 AC 18,367,420 CY
C&D (Areas 1 and 2) 320 AC 1,489,824 CY

4. Landfill Service Life;

Depending upon the actual disposal rates, the landfill is projected to have an approximate service

f; life of between 29 and 46 years (MSW units) and between 12 to 14 years (C&D units).

T hereby cerBily that this Is a fe and acoursie

ocopy which appears on record in the Minute

Book of the Johnston County Board of Com-
Johneton County, N.C,

missioners, .

nbook__ 24 Page g9

Wiiness my hand and seal this the "]__day of
2000,

Apr-N-—Byrd—Clerk
Johnston County Board of Commissioness

C. Hott, Depury Qtents
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Jehnsten County
PLANNING & ZONING DEPARTMENT
“Here To Serve .. ."

February 01, 20006

Mr. Edward F. Mussler, P.E.

NC DENR Division of Waste Management
401 Oberlin Road, Suite 150. B
Raleigh, North Carolina 2760 N

RE: Johnston County fill - Permit No. 51-03

Dear Mr. Mussler: .7 -

In compliance with 15A NCAC 138 B 16T
you that the proposed Area 2 C&D landfi ]1 unit at the Johnston County Landﬁll is part of the
currently permitted- landﬁll 51te and that this site meets the applicable zonmg reqmrements of
Johnston County. ; . :

Should you have any questl
convenience.

¢ at your earliest

Sincerely,

Johnston County Planning Director

.

cc: Pieter Scheer, G.N. Richardson & Associates

309 East Market Street « Smithfield, NC 27577
Telephone (919) 989-5150 + (Fax 91sb 989-5426

www.johnstonnc.com



DEPARTMENT OF PUBLIC UTILITIES
POST OFFICE BOX 2263

SMITHFIELD, N.C. 27577
(919) 989-5075

February 01, 2006

Mr. Edward F. Mussler, P.E.

NC DENR Division of Waste Management
1646 Mail Service Center

Raleigh, North Carolina 27699-1646

RE: Johnston County Landfill - Permit No. 51-03
C&D Landfill - Area 2
Demonstration of Consistency with Solid Waste Management Plan

Dear Mr. Mussler:
In compliance with 15A NCAC 13B.1618(c){(5)(C), this letter is to notify you that the operation
of the proposed Area 2 C&D landfill unit at the Johnston County Landfill is consistent with

Johnston County’s approved solid waste management plan.

Should you have any questions or require clarification, please contact us at your earliest
convenience.

% o

HaZ'ood M. Phithisic, IIT
Assistant Director

Sinc

cc: Pieter Scheer, G.N. Richardson & Associates
Timothy G. Broome, P.E.

. . -~
Printed on recycled paper O_;



State of North Carolina RECEIVED
Department of Environment,

Health and Natural Resources M1 ¢ 5 1gq4
Division of Parks & Recreation

A

h".,__."'” ) Y R i e

James B, Hunt, Jr., Govemnor

Jonathan B. Howes, Secretary D E H N R

Dr. Philip K. McKnelly, Director

July 20, 1994

Mike Sanchez

McKim and Creed

5625 Dillard Road
Building I, Suite 117
Cary, NC 27511

Sﬁbject: Proposed Landfill Expansion, Johnston County; Potential
Impacts on Threatened and Endangered Species

Dear Mr. Sanchez,

Middle Creek contains populations of several rare species of
aguatic animals, the most significant of which is the dwarf wedge
mussel (Alasmidonta heterodon), federally and state-listed as
Endangered. Other rare species include the Atlantic pigtoe
(Fusconaia masoni), a candidate for federal listing and state-
listed as Threatened; the brook floater (Alasmidonta undulata),
state-listed as Threatened; the squawfoot (Strophitus undulatus),
state-listed as Threatened; eastern lampmussel (Lampsilis
radiata), state-listed as Special Concern; Neuse River waterdog
(Necturus lewisii), state-listed as Special Concern; and Carolina
madtom (Noturus furiosus), state-listed as Special Concern.
Because of the high concentration of rare species within this
drainage, Middle Creek has been identified as a Significant
Aquatic Habitat by the Natural Heritage Program.

All of these species, but.particularly the dwarf wedge muss?l and
the other bivalve species, are adversely affected by siltation
and other forms of water pollution. The expansion of the
landfill immediately next to Middle Creek may therefore
contribute to their overall decline within this stream (the
existing landfill may also have had an impact).

The current status of these animals downstream from the project
site is somewhat unclear. Mussel surveys have concentrated
further upstream and we are unaware of any work that has been
done in the vicinity of the 1162 bridge crossing. We do have
records, however, for the Neuse River waterdog and the Caro}lna
madtom from the lower reach of Middle Creek below the landfill
site. The dwarf wedge mussel and other rare bivalves are also
known to occur within Swift Creek a short distance upstream from
its confluence with Middle Creek.



Mike Sanchez
Page 2
July 20, 1994

Because of these uncertainties we strongly recommend that a
survey of the mussels and other rare aquatic species be conducted
before this project proceeds. We suggest that the NC Nongame and
Endangered Wildlife Program (Randall Wilson, 733=7291) be
contacted for the most recent information regarding the status of
mussels in this watershed and to identify appropriate personnel
to conduct the survey. We further recommend that the US Fish and
Wildlife Service be contacted due to the potential for impacts to
a federally-listed species. We will defer to these two agencies

regarding estimation of possible impacts and the best means to
mitigate these impacts.

Thank you for allowing us to review the proposed project. If you
have any further questions, please feel free to contact us.

Sincerely,

Shopker M

Stepﬁen P. Hall
North Carolina Natural Heritage Program
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August 2, 1994 : i - M&C 0358-0036.0R(10)

Mr. Max D. Bahos

Special Agent Law Enforcement
U.S. Fish and Wildlife Service
P.O. Box 33096

Raleigh, North Carolina 27636

Dear Mr. Bahos:

Pursuant to previous telephone conversations I have had with Mr. David Homing,
U.S. Fish and Wildlife Service, this letter outlines various measures to be
implemented at the proposed Johnston County Landfill site so as not to violate
Section 9 of The Endangered Species Act of 1973. These measures are based on
recommendations made by both Mr. John Fridell, U.S. Fish and Wildlife Service,
and Mr. John Alderman, North Carolina Wildlife Resources Commission, and are
designed to be protective of the Federally-endangered dwarf wedge mussel and
other rare aquatic species identified by the North Carolina Natural Hentage
Program as potentially impacted by the proposed Johnston County Landfill site.

An initial review of the project by Mr. Stephen Hall, North Carolina Natural
Heritage Program, resulted in the identification of several rare aquatic species
known to be present in Middle Creek. This stream borders not only the entire
north perimeter and a portion of the west perimeter of the proposed landfill site,
but also a portion of the east perimeter of the existing site. As we discussed, .
Mr. Hall stated that his office would defer to the U.S. Fish.and Wildlife Service
and the North Carolina Wildlife Resources Commission in estimating the possible
impacts of the proposed landfill and the best means to mitigate these impacts.

Subsequently, Mr. Randall Wilson, North Carolina Wildlife Resources
Commission, was contacted and in his review he seemed to indicate that an
aquatic survey of Middle Creek should be performed to determine the presence of
rare aquatic species in the vicinity of the proposed landfill site. However, upon
further consideration by both Mr. Fridell and Mr. Alderman, a consensus was
reached that since Middle Creek is known to contain these rare aquatic species and
there is no evidence to indicate that the stretch of Middle Creek near the-proposed
landfill is devoid of these species, the most cost effective approach would be to
assume that these species are present and allow for a 300-foot buffer between the
proposed waste disposal boundaries and Middle Creek.



Mr. Max D. Bahos
August 2, 1994
Page 2

Furthermore, Mr. Fridell and Mr. Alderman both mentioned two additional éritical
factors to consider in protecting the rare aquatic species: leachate management
strategy and erosion and sediment control. Mussels in particular are very sensitive
to water quality, and therefore, may be adversely impacted by contaminants

potentially present in leachate generated at the landfill and by accumulation of
sediment deposits in the stream.

Proper leachate management at the proposed Johnston County landfill will involve
a composite liner, leachate collection piping, leachate pretreatment, discharge of
pretreated leachate to the Johnston County Wastewater Treatment Plant for final
treatment and disposal, and a final cap system to be installed once the landfiil
reaches capacity. Erosion and sediment control will be achieved with properly
sloped drainage pathways, stormwater diversion channels, slope drains, and
sediment basins. The following discussion provides more detail regarding the
leachate management system and the erosion and sediment control measures to be
incorporated in the construction of the proposed landfill,

LEACHATE MANAGEMENT

Composite Liner. The composite liner will be constructed on the landfill
subgrade and will be at an elevation at least four feet above the seasonal high
groundwater table elevation. The composite liner will consist of a clay liner and _
a geomembrane liner, The clay liner will form the base of the landfill and will
consist of 24-inch thick compacted clay with a permeability of no more than
1 x 107 cm/sec. Immediately above the clay liner, the geomembrane liner with

a water vapor transmission rate less than or equal to 0.03 gm/m?day will be
installed.

Leachate Collection System. A leachate collection system will be constructed
directly above the composite liner and will effectively collect and remove leachate
from the landfill while maintaining a minimum 24-inches of separation between
the waste and the base liner system. The leachate collection system will include
a drainage layer, a pipe network with cleanouts, and the necessary filters designed

to prevent physical clogging and promote leachate collection and removal from the
landfill.

Pretreatment Unit. The leachate pretreatment unit will be located just north of
the currently permitted Phase 4 landfill. The pretreatment unit will consist of an
acrated lagoon capable of reducing the Biological Oxygen Demand (BOD),
volatile organic compound, and metals concentrations potentially exhibited by the
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Mr. Max D. Bahos
August 2, 1994
Page 3

leachate. In addition, this unit will serve as a temporary storage facility prior to
off-site disposal of the treated leachate.” Sludge removed from the lagoon will be
tested and subsequently incorporated into the sludge land application program used
for disposal of sludge from thé Johnston County Wastewater Treatment Plant.

Off-site Disposal. A pumping station will be installed in the vicinity of the
pretreatment unit. The pumping station will pump the treated leachate to the
Johnston County Wastewater Treatment Plant for final disposal. S

. lo
Final Cap System. The final cap system will consist 3&1‘8\-inches of compacted
clay that has a permeability of no more than 1 07 sec. Six inches of

earthen material capable of sustaining native plant growth will be installed directly
on top of the compacted clay. In addition, a gas collection system will be
installed below the clay layer so as to minimize pressures exerted on the barrier.

Most of the proposed leachate management system components listed above will
serve to contain leachate generated at the landfill.  The final cap system,
however, will minimize the volume of leachate generated by preventing infiltration
of stormwater into the fandfill.

EROSION AND SEDIMENT CONTROL

Extensive sedimentation and erosion contro! measures will be implemented during
construction and operation of the landfill. For example, the landfill will be filled
in five to ten foot lifts sloped to promote drainage away from the working area.
As the landfill is filled but before exceeding the surrounding grade elevation,
temporary berms will be used to prevent stormwater from flowing into the landfill
and temporary slope drains will be used to divert stormwater that enters the
landfill away from the working area. Once the fill elevation exceeds the
surrounding grade elevation, temporary slope drains will be lain from the top of
the landfill down along the side slopes to a channel around the toe of the landfill.
Stormwater drainage will be achieved on the top of the landfill by maintaining an
adequate top surface slope (> 5%) so as to convey stormwater away from the
working face. The drainage channel around the toe of the landfill will convey
accumulated stormwater to a sedimentation basin near the toe of the landfill. The
proposed sedimentation basins will be designed for the 24-hour, 25-year storm
event, in order to comply with 154 NCAC 13B.1625(b)(3)(B). In addition, it
should be noted that by filling the landfill in lifts and by progressively
constructing the stormwater drainage system as déscribed above, the site may be
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Mr. Max D, Bahos
August 2, 1994
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easily closed out at any time durmg the facﬂuy flife with minimal effort needed to
control stormwatar runoff.

In summary, we propose that the following provisions be incorporated into the
design, construction, operation, and closure of the proposed landfill in order to
comply with The Endangered Species Act of 1973:

1. A 300-foot buffer between the proposed Johnston County Landfill site

waste disposal limits and Middle Creek.

A leachats management system as described above to include a composits
liner, leachate collection piping, leachate pretreatment, discharge of
pretreated leachate to the Johnston County Wastewater Treatment Plant for
final treatment and disposal, and a final cap system to be installed once the
landfill reaches capacity. 7
Erosion and sediment control measures as described above to include

sloped drainage pathways, stormwater diversion channels, slope drains, and
sediment basins,

2.

We would appreciate your review and comment on these proposed provisions. If
you determine that these m=asures adequately meet the U.S. Fish and Wildlife
Service requirements for compliance with The Endangered Species Act of 1973,
please provide written notification to us to that effect. Also, please contact either
me or Mr. C.T. Clayton, P.E. with any questions or comments.

Sincerely,

MCKIM & CREED ENGINEERS, P.A.

Mide$ Te== U e

Michael JE. Sanchez, EIT.
Project Engineer

cc: David Homing, U.S. Fish and Wildhife Service
John Fnidell, U.S. Fish and Wildlife Service
Frank McBride, North Carolina Wildlife Resources Commission
John Alderman, North Carolina Wildlife Resources Commission
Randall Wilson, North Carolina Wildlife Resources Commission
Stephen Hall, North Carolina Natural Heritage Program
C.T. Clayton, McKim and Creed Engineers
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United States Department of the Interior RECEIVED
FISH AND WILDLIFE SERVICE

AUG U S
DIVISION OF LAW ENFORCEMENT .ng
P.O. Box 33056 ‘J?S'd.
Raleigh, North Careolina 27636 7 TTtetresese.

(519) 856-4786

. August 5, 1854

Mr. Michasl J. E. Sanchez-
McKim and Creed Engineers
Suite 117, Building #1

5625 Dillard Road

Cary, North Carolina 27511

Re: Endangsred Species Concerns at the Proposed Johnston County
Landfill Site

Dzar Mr. Sanchez:

I am writing in reference to your letter dated August 2, 1954

in which you requested input and concurrence from the U.S. Fish and
) Wildlife Service regarding the propesed provisions that are planned

for the n=w Johnston County Landfill Site. Specifically, your

request involved endangered species concerns and compliance with

ths Endangsred Species Act of 1973.

After reviewing the details of your letter and ths proposzad
provisions that McKim & Creed have recommended in order to protect
the Federally-listed, endangered dwarf wedge mussel (Alasmidonta
heterodon}, it appears that an aggressive and concentrated effort
has been made to insure that the biotic integrity in Middle Creek
and the surrounding areas will be preserved and that a violation of
the Endangered Species Act does not occur.

The dwarf wedge mussel and ‘its habitat are Federally-protected
Tunder—the—Endangered Species- Act. - Section 9 of the Act, which
applies to both federal and nonfederal parties, specifically
prohibits "taking®" of endangered wildlife. "Taking™ is defined.as
"harassing, harming, - pursuing, hunting, shooting, wounding,
killing, trapping, capturing, or collecting, or attempting to
engage in any such conduct". The regulations define "harm" as "An
act which actually kills or injures wildlife. Such an act way
include significant habitat modifications or degradation whe;e_lt
actually kills or injures wildlife by significantly imgalrlng
essential behavior patterns, including breeding, feeglng or
) sheltering", . Further, "harass" is defined as "An intenthnal or
’ negligent act or omission which creates the likelihood of injury to
wildlife by annoying it to such an extent as to significantly
disrupt normal behavioral patterns which include, but are not
limited to, breeding, feeding, or sheltering".




The harm definition as it relates to dwarf wedge mussels is
significant since habitat modifications can lead to future dedths
and injuries even though none may be caused at the time of
construction or modification to the existing site. With that in
mind, any future activities associated with the proposed landfill
sit= which cause a "take" to occur in Middle  -Creek may be
investigated as Section 9 violations.

As mantioned during our discussion on Bugust 5, 1594, I feel that
McKim & Creed should seriously consider contracting the services of
a mussel expert in order to have a formal Biological Evaluation
conducted on Middle Creek for the purpose of determining the
pressnt mussel population in the area. This study would not only
provide documented information regarding the biotic community in
Middle Creek, but also protect McKim & Creed from potential false
accusations stemming from landfill activities in the future.

The U.S. Fish and Wildlife Service appreciates the opportunity to
assist you in your efforts on behalf of the dwarf wedge mussel and
remain ready to coordinate and work with you on this and other
projects in the future.

Sincarely yours,

NS

Max D. Bahos
Spscial Agent, Raleigh, North Carolina
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2 North Carolina Wildlife Resources Corhmission &

512 N. Salisbury Street, Raleigh, North Carolina 27604-1188, 919-733-3391
Charles R. Fullwood, Executive Director

August 2, 1894

TC: Mike Sanchez

FROM : Franklin T. McBride, Program Managerc;iLQAJQélei/%/gzz(&z{i

Habitat Conservation Program

SURJECT: Johnston County Landfill Site Application

I talked with ¥r. John Alderman concerning the recommended

mussel survey. He indicated that since dwarf wadge mussels havs
bsan collected from Middle Crssk above the proposed landfill
sit=, it should be assumsd that the species is present at the
site. If this assumption is accepted and if a continuous 300 ft.
wids, undisturbed buffer zonz adjacent to Middle Creek is
included as a condition of tha permit, we feel that another
mussel survey would not be nacassary.

If you need additional information please-call me at {919)
523-5886.

cc: John Holley, Land Quality Section .
Wayne Jones, District 3 Fisheries Biologist



.North Carolina Department of Cultural Resources

James B. Hunt, Jr,, Goveror  Division of Archives and History
Betty Ray McCain, Secretary : , ' William S. Price, Jr., Director

March 16, 1894

C. T. Clayton, PE

McKim & Creed Engineers, PA
Suite 117, Buidling 1 :
5625 Dillard Road

Cary, NC 27511

Re:  Johnson County High-Tech:Landfill s
ER 94-8402 - LeenAnChY

Dear Mr. Clayton:

Thank you for your letter of February 25, 1994, concern_ihg 'the"a_'bb\'_/'e project.

There are no known recorded archaeological sites within the project boundaries.
However, the project area has never been systematically surveyed to determine
the location of significance of archasological resources.” The proposed project area

contains a high probability for the presence of significant prehistoric archaeological
resources. _ S L o R

We recommend that a comprehensive survey be conducted by an experienced
archaeologist to identify the presence and significance of archaeological remains
that may be damaged or destroyed by the proposed project. Potential effects on

unknown resources should be assessed prior to the initiation of construction
activities. - - '

Enclosed is a list of archaeological consultants who have conducted or expressed
-an interest in canducting contract work:in:North-Carolina: Individual files providing
- additional information on the consultants-may be‘examined at the State Historic
Preservation Office's Office of State Archaeology, 421 North Blount Street,
Raleigh. If additional names are desired, you may consult the current listing of the
members of the Society of Professional Archaeologists, or contact the society's
current secretary/treasurer, David L. Carlson, Department of Anthropology, Texas
A&M University, College Station, Texas 77843-4352, telephone 409/845-4044,
Any of the above persons, or any other experienced archaeologist, may be
contacted to conduct the recommended investigation.

We have conducted a search of our files and are aware of no structures of
historical or architectural importance located within the planning area.

The above comments are made pursuant to Section 106 of the National Historic
Preservation Act of 1966 and the Advisory Council on Historic Preservation's
Regulations for Compliance with Section 108, codified at 36 CFR Part 800.



. T. Clayton
March 16, 1894, Page 2

Thank you for your cooperation and considération. If you have questions
concerning the above comment, please contact Renee Gledhill- Earley,
environmental review coordmator, at 919/733- 4763

David Brook
Deputy State Historic Preservation Officer

DB:slw

Enclosures

cc:  Division of Solid.Waste, DEHNR: i



North Carolina Department of Cultural Resources

James B. Hunt, Jr., Governor Division of Archives and History
Betty Ray McCain, Secretary ‘ William S. Price, Jr., Director

December 6, 1994

Michael J. E. Sanchez, E.I.T. REgm:
Project Engineer v
McKim & Creed UEC

Suite 117, Building 1
5625 Dillard Road Ins!
Cary, NC 27511 ns'd

Re: Archaeological survey report, Johnston County Landfill,
ER 94-8402, ER 95-7783 '

Dear Mr. Sanchez:;

Thank you for your letter of October 25, 1994, and the accompanying archaeological
survey report by Thomas Hargrove. We apologize for the delay in our response.

For purposes of compliance with Section 106 of the National Historic Preservation Act, we

concur that the following properties are not eligible for the National Register of Historic.
Places under Criterion D: : ‘

31JT265&265**, 31JT266, 31JT267, 31JT268, 31‘JT269, 31JT270&270**,
31JT271&271**, 31JT272**, 31JT273, 31JT274, 31JT275, 31JT276

All of these sites are too disturbed to retain sufficient integrity to yield information
Important to history or prehistory.

The report meets our office's guidelines and those of the Secretary of the Interior. Based
on the results of the survey, we do not recommend additional archaeological investigations
at the proposed landfill site.

The above comments are made pursuant to Section 106 of the National Historic
Preservation Act of 1966 and the Advisory Council on Historic Preservation's Regulations
for Compliance with Section 1086, codified at 36 CFR Part 800.

Thank you for your cooperation and consideration. If you have questions concerning the

above comment, please contact Renee Gledhill-Earley, environmental review coordinator, at
918/733-4763. )

%ﬂy, v
David Brook | -
Deputy State Historic Preservation Officer

DB:slw

cec: North Carolina Division of Solid Waste
T. Hargrove
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MANAGEMENT SUMMARY

The archzological survey of Johnston County's proposed 200-acre landfill expansion
covered approximately 120 acres of future landfill and borrow pit areas (the remainder is in
wetlands or buffer zones exempted from construction) near Smithfield in central Johnston County,
North Carolina. The purpose of the survey was to examine the project area for prehistoric or
historical archzological sites with significant remains that might be eligible for nomination to the
National Register of Historic Places.

Surveying conditions were good to excellent because of the tract's history of farming and
logging. Most of the proposed landfill construction site is either in fallow, cultivated fields, roads,
or clearcut areas with extensive ground exposure and erosion. Recent trails created for soil drilling
equipment also provided excellent survey transects.

Throughout the tract, we found evidence of small, prehistoric settlements, probably briefly
occupied. Most of these sites are represented by very small numbers of non-diagnostic flakes, but
we know that one site dates to the Middle Archaic Guilford phase and that two sites date to the
Woodland period. Even with good to excellent collecting conditions, most of the sites yielded five
or fewer prehistoric artifacts. The most productive prehistoric site produced only 40 artifacts.
Three historic-period sites appear to date to the late nineteenth or early twentieth centuries, at the
earliest. The survey recorded 12 sites:

31JT265 Late nineteenth/early twentieth century farmhouse;
prehistoric lithic scatter (five flakes).

31JT266 Prehistonic lithic site (isolated flake)

31T267 Prehistoric Woodland site (one sherd, 18 flakes)
31JT268 Prehistoric lithic site (two flakes)

31JT269 Prehistoric lithic site (isolated flake)

31JT270 Late nineteenth/early twentieth century farmhouse;
prehistoric Woodland site (35 sherds, 5 flakes)

31JT271 Prehistoric lithic scatter (one flake, one blade)
3UT272 Late nineteenth/early twentieth century farmhouse
311273 Prehistoric lithic site (two flakes)

31UT274 Prehistoric Middle Archaic (Guilford) site, with one biface and
two flakes

31JT275 Prehistoric lithic site (isolated biface fragment)
3UT276 Prehistoric lithic site (biface fragment and two flakes)
Since none of the sites in the inventory seem to be eligible for nomination to the National

Register of Historic Places, we do not recommend additional archzological work on the proposed
landfill expansion, as it is now designed.



INTRODUCTION

Project title: An Archzological Survey of the Proposed Johnston County Landfill Expansion,
Smithfield Vicinity, Johnston County, North Carolina (ER 94-8402).

Location of the project: The 200 - acre landfill expansion tract is on the west side of the existing
county landfill, south and east of Middle Creek, north of NC 210, and about 5 miles west of the
county seat of Smithfield (see Figures 1,2, and 3). Out of this tract, only about 120 acres will be
used for construction of the landfill. The rest of the tract will be set aside as preserved buffer
zones, floodplain, or wetlands.

Contracting organization: McKim & Creed, Engineers, Cary, North Carolina.

Principal Investigator and Field Director. Thomas H. Hargrove.
Field Crew: Sara Bon, Briece Edwards, Diane Levy.

Date of survey: May 26, 1994,

: According to our proposal of May 18, 1994, the archaeological
survey would include:

1. A phase of background research into the area's prehistory and history, including
consultations with the North Carolina Division of Archives and History, local
archaeologists and historians (if any), and area residents;

2. A survey phase, covering the project area with a combination of systematic,
screened shovel test transects at 100 foot intervals with examinations of exposed
ground surfaces;

3. A laboratory and analysis phase, in which artifacts and sites (if any) are classified,
described, and evaluated;

4. The report, in which the results of the background research, fieldwork, analysis,
and site inventory are presented with evaluations of site significance and
recommendations for or against tests or additional data recovery on particular
sites.

The proposal for the survey phase did not include specific provisions for larger-scale test
excavations or salvage excavations of archaeological sites, since we cannot predict whether
potentially significant archaeological sites exist in the project area. The need for test excavations
could only be determined toward the end of the survey phase, at which time we would report to the
project sponsors with specific recommendations for tests on certain sites (if any), with detailed
justifications and budget proposals for each site.

The following sections follow the format of the Guidelines for Preparation of
Archaological Survey Reports Reviewed by the Archeology Branch, Division of Archives and
History, North Carolina Department of Cultural Resources and the 1992 edition of the style guide
for American Antiquity (volume 54, number 4). The sections include a description of the project's
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physical environment and its probable influences on past settlement choices and site preservation;
an outline of the area's prehistoric and historic background; a description of field techniques; an
inventory of sites recorded during the survey; a discussion of the archzological significance of the
sites recorded; recommendations for archzological management; and a list of sources consulted for
the background research, survey, and evaluation.

PHYSICAL ENVIRONMENT

The project area is in eastern North Carolina's Middle Coastal Plain, which (in this area)
features steep to gentle valley slopes and a moderately dissected drainage pattern with flat valley
floors (Daniels et al. 1984:4). The terrain in the survey area includes wide, level floodplain
wetlands on the south or east side of Middle Creek, steeply sloping ridge sides, and level, north-
south trending ridges overlooking the wide floodplain. Elevations range from about 130 feet
above mean sea level on the bank of Middle Creek, up to about 230 feet amsl on the ridgecrest.
From a geological perspective, the area is in the Eastern Slate Belt in an area of phyllite and schist.
Crypto-crystalline stone suitable for making stone tools in prehistoric times might have been
available in a belt of felsic metavolcanic stone a few miles east of Smithfield (North Carolina
Geological Survey 1985). The soils of Johnston County have not yet been described in published
soil maps. The area is drained by Middle Creek and its tributary, Juniper Branch, part of the
Neuse River basin. '

The construction area is dominated by large expanses of recently clearcut timberland
(mostly former pine plantation; see Figure 5) and abandoned cropland. Two fields on the south
side of the tract are still under cultivation. An area of about 5 acres near the southeastern corner of
the tract is a yard waste disposal area. Soil erosion throughout the project area has been severe,
and two large fields on the tract have been terraced in an effort to slow this erosion.

PREHISTORIC BACKGROUND

Humans have lived in this part of North Carolina since at least the close of the last Ice Age,
about 10,000 to 9,000 years B.C. The distinctively fluted Clovis projectile points from that period
have been recorded as surface finds throughout the state, including Johnston County (Perkinson
1973). As the climate warmed and the forests changed into the modern oak-hickory woodlands we
see today, local cultures developed regional hunting, fishing, and wild food gathering techniques
to adapt to the new forests and animal communities (Willey 1966:60; Caldwell 1958). Several of
these Archaic hunting-and-gathering cultures were apparently quite stable, demonstrating little
visible change over centuries or millenia. The Early Archaic period is divided into the Palmer
period (about 8,000 B.C.) and the Kirk period (7,000-6,000 B.C.), both characterized by corner-
notched spear or dart points (Ward and Coe 1976:11-12). The Middle Archaic period is '
represented by the Stanly phase (6,000-5,000 B.C.), the Morrow Mountain phase (5,000-4,500
B.C.), the Guilford phase (4,500-4,000 B.C.), and the Halifax phase (about 3,500 B.C.), ali
typified by characteristic spear or dart points. In our project area, the Middle Archaic Guilford
phase is represented at 31JT274 (see below). The Late Archaic or Savannah River period (4,000~
300 B.C.) 1s characterized by large, stemmed triangular blades and by large soapstone bowls (Coe
1964:119; Ward and Coe 1976:1976). Archaic period sites occur throughout the uplands and well-
drained lowlands of the region.
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- Figure 5: Clearcut area in the vicinity of 31JT266.



Following the nomadic, hunting-and-gathering Archaic period, the Woodland penod in
eastern North America was usually marked by the appearance of farming, pottery, the bow and
arrow, and sometimes by the construction of burial mounds or temple mounds. In North Carolina,
the first signs of the Woodland period are triangular arrow points and pottery. Significant reliance
on farming and domesticated plants such as maize, beans and squash apparently came late to the
North Carclina Piedmont and inner Coastal Plain, perhaps as late as A.D. 1000. The Woodland
peoples of the region eventnally became more reliant on cultivated crops and settled village life,
which in turn led to distinctive regional differences such as those noted by some of the early
European explorers in the late seventeenth and early eighteenth centuries. By the time European
colonists and their African slaves arrived in this section, the local Indians had been devastated by
generations of foreign diseases and warfare, and the scattered remnants of local groups such as the
Tuscarora, Eno, Shakori, and Occaneechi had already moved to refuge areas in southeastern North
Carolina, Virginia, South Carolina, or New York (Hargrove 1987). Woodland period village sites
are normally found in well-drained lowlands or on nearby rises or ridgetoes, although smaller,
satellite camps or hamlet sites are sometimes found in the uplands. Two small Woodland
settlements were found on the tract at 31JT267 and 31JT270.

ARCH/AEOLOGICAL RESEARCH IN THE PROJECT VICINITY

A review of the site files in the Office of State Archzology shows that no archzological sites had
been recorded in the project area at the time of our survey (see also Appendix One).

HISTORICAL BACKGROUND

Background research on the project area included a review of maps and secondary
historical sources in the North Carolina State Archives and in the North Carolina Collection at
UNC Chapel Hill.

The area of present-day Johnston County was first settled by Europeans (mostly Scotch-
Irish and English) and their African slaves in the first half of the 1700s. By 1746, the numbers of
colonists had grown great enough to lead to the creation of a new local government, Johnston
County, from a part of Craven County. The center of the county government was in the vicinity of
present-day Clayton until 1771, when Wake County was formed out of Johnston and Orange
Counties. At that time, the new county seat for Johnston was founded at a commuuity that later
became Smithfield, about 5 miles east of the project area. Throughout its history, Johnston
County has been largely a rural, farming region, based at first on subsistence farming, then later in
the nineteenth century on cash crops such as cotton, tar, and turpentine, changing to tobacco in the
twentieth century. Up until the late nineteenth century, the county seat of Smithfield was also a
small river port, officially the head of navigation on the Neuse River, but steamboat traffic was
sporadic and unpredictable because of river hlockages and wide variations in the river's flow. The
coming of the railroads in the mid and late nineteenth century opened more regular connections
with the outside world and its markets, and a number of small towns grew up near the new depots
and train stations (Powell 1968; Southern 1977; State Board of Agriculture 1893:155; Sharpe
1958). The first detailed map of the survey area is probably the 1911 soil map of Johnston
County (Hearn and Brinkley 1913). It shows two structures in the survey area, probably



corresponding with 31JT265 and 31JT270.

FIELD METHODS

Survey conditions were good to excellent because of the tract's recent history of farming
and logging: Most of the proposed landfill construction site is either in fallow, cultivated fields,
roads, or clearcut areas with extensive ground exposure and erosion. Recent trails created for soil
drilling equipment also provided excellent survey transects. In areas with exposed ground
surfaces, the surveyors closely examined the areas for prehistoric and historic artifacts. Wetlands
or slopes exceeding 20% were not intensively surveyed.

We defined a prehistoric site as an area where we found at least one artifact dating to the
prehistoric period (for example, a flake from manufacturing or repairing stone tools, a stone
projectile point, or a potsherd). We defined an historic site as an area containing patterned
evidence of settlement (house foundations or concentrations of building debris and domestic
artifacts, for example) or industry (a mill or still site, for example) dating between colonial
settlement in the mid-eighteenth century and 1944 (the minimum age for National Register of
Historic Places eligibility is 50 years). Practically applied, we would classify, for instance, the
remains of a house, a mill, a bridge, or a foundry dating before 1945 as an archzological site. An
isolated fragment of whiteware or bottle glass would not be recorded as a site.

RESULTS OF THE SURVEY

This section presents the inventory of archzological sites recorded during our survey of the
project area. We include information on the site's period of occupation (if known), the artifacts
collected, the techniques used to locate and define the site, some of the relevant environmental
details, indications of preservation or disturbance, potential for future research, and speculations
on the effects of project construction on the site. The site forms submitted to the Office of State
Archzology list additional environmental information (elevation, distance from water, etc.). Later
sections address the question of site significance and recommendations.

The survey recorded 12 sites. Figures 3 and 4 show the location of each site. The site
numbers are assigned by the Office of State Archzology (OSA) under the national system of site
identification, in which "31" stands for North Carolina, "JT" stands for Johnston County, and the
Jast numbers represent the order in which the site was entered into the OSA site files for that
county. The accession numbers are also assigned by the OSA, and each number is inked onto the
artifacts to help in future identification after curation.

Throughout the tract, we found evidence of small, prehistoric settlements, probably briefly
occupied. Most of these sites are represented by very small numbers of non-diagnostic flakes, but
we know that ope site dates to the Middle Archaic Guilford phase and that two sites date to the
Woodland period. Even with good to excellent collecting conditions, most of the sites yielded five
or fewer prehistoric artifacts. The most productive prehistoric site produced only 40 artifacts.
Thrrlice historic-period sites appear to date to the late nineteenth or early twentieth centuries, at the
earliest.



31JT265

31JT266
31JT267
3UJT268
31JT269
31T270

31T271
31JT272
31JT273

311274

31T275
31JT276

Late nineteenth/early twentieth century farmhouse;
prehistoric lithic scatter (five flakes)

Prehistoric lithic site (isolated flake)

Prehistoric Woodland site (one sherd, 18 flakes)
Prehistoric lithic site (two flakes)

Prehistoric lithic site (isolated flake)

Late nineteenth/early twentieth century farmhouse;
prehistoric Woodland site (35 sherds, 5 flakes)

Prehistoric lithic scatter (one flake, one blade)
Late nineteenth/early twentieth century farmhouse
Prehistoric lithic site (two flakes)

Prehistoric Middle Archaic (Guilford) site, with one biface and
two flakes :

Prehistoric lithic site (isolated biface fragment)
Prehistoric lithic site (biface fragment and two flakes)

In the descriptions of prehistoric potsherds, the inclusions or temper types will usually be
classified according to grain size:

Pebbles =4 mm and larger
Granules =2 - 4 mm

Very coarse sand = 1 - 2 mm
Coarse sand = 1/2 - 2 mm
Medium sand = 1/4 - 1/2 mm
Fine sand = 1/8 - 1/4 mm

In the analysis of potsherds, we have tended to classify sherds with very coarse sand and
small granules or grit as Middle Woodland sherds, and sherds with medium-to-coarse sand as
Early Woodland types.

31JT265 (Project#JTLF 1) (Accession #94-252)

Type of site: This site has two components: a prehistoric lithic site and a late'njneteen/early.
twentieth century farmhouse structure in dilapidated condition. The prehistoric component 18 a
very thin scatter of debitage, represented in our collection by two felsic thinning flakes and three
quartz thinning flakes, found in an area measuring about 40 meters in diameter.
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Fi gvure 6: 31JT265 -- looking northwestward from the road.



Figure 7 31JT265 -- eastern (side) and northern (rear) elevations.




31J1T266  (Project# JT LF2) (Accession #34-253)

Type of site: This prehistoric lithic site is represented by an isolated find -- a single felsic thinning
flake.

How recorded: During a surface inspection of a clearcut area, the surveyors found the single
flake exposed on the surface. Surface visibility was very good -- about 80%.

Environmens: The site is on the northern end of a logged ridgetop overlooking Middle Creek to the
west, ’

Signs of preservation or disturbance: Clearcutting, heavy equipment traffic, and soil erosion are
the major sources of disturbance. Disturbances here have been massive, creating large ditches and
mounds of backdirt throughout the vicinity of the site (Figure 5).

Research potential: The low density of artifacts (one flake) and the very high degree of
disturbance diminish the potential for additional research.

Impact of the project:  The site is on the northern edge of the Phase I section of the proposed
landfill expansion.

31JT267 (Project #JTLF3) (Accession #94-254)

Type of site: This prehistoric Woodland site is represented by 18 flakes and one small, buff-
colored Woodland sherd, tempered with medium sand, with a dense, compact paste and a plain or
eroded exterior, The flakes include eight secondary flakes (five felsic and three quartz), and ten
thinning flakes (nine felsic, one quartz) from an area measuring about 120 from north to south and
about 20 meters from east to west (conforming to the narrow ridgetop). The sherd is buffcolored,
- Based on the temper, the sherd may date to the Early Woodland, but an identification based on
one small, eroded sherd must be considered very tentative.

How recorded: During a surface inspection of a wide farmroad and adjacent clearcut areas (Figure
10), the surveyors found the light scatter of lithics and the single sherd exposed on the surface.
Surface visibility was good to excellent - about 70 - 100%. The exposed area available for surface
collecting within the site was close to 1,900 square meters.

Environment: The site is on a narrow, sandy ridgetop overlooking Middle Creek to the west and a
small drainage (formerly a large lake, recently drained) on the east. The unpaved access road and
adjacent clearcut areas cover most of the ridgetop.

Signs of preservation or disturbance: Road traffic, logging, heavy equipment movement, and soil
erosion are the major sources of disturbance.

Research potential:- The low density of artifacts and the high degree of disturbance diminish the
potential for additional research.

Impact of the project: The site is in the southern section of the proposed Phase 6 of the landfill
construction,
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31JT270 -- log barn (west face).
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Figure 12:

31JT270 -- setting of the Woodland component.



Figure 13: 31JT271 -- looking southward.




31JT1272
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(Project #JT LF 8)  (Accession #94-259)

Type of site: This historic-period farmstead site is represented by a collapsing, one-story, wooden
frame farmhouse (apparently recently abandoned) surrounded by a dense scatter of late nineteenth

4 or twentieth century ceramics and glass, from an area measuring about 80 meters in diameter

's (Figure 14). The house does not appear on the 1911 soil map of Johnston County (Hearn and
Brinkley 1913), so it may post-date the map. The presence of "amethyst” glass (manufactured
about 1880 to 1914, according to Munsey 1970) suggests that the occupation of the site began
around that time or slightly later. The ceramics from the site lack the common diagnostic markers
of eighteenth or early to mid-nineteenth century occupations (for example, white, salt-glazed
stoneware, creamware, pearlware, mocha, or transfer-printed wares), suggesting a construction
date in late the 1800s or early 1900s. The artifact collection included the following items (plastic
was not collected): ’

. Historic artifacts — kitchen group
Ceramics

Glass

[ronstone/whiteware (1820 - present), undecorated (46)
Ironstone, handpainted (1)

Ironstone, yellow glaze (2)

Stoneware, white lead glazed (3)

"Fiesta” style ware (4)

Porcelainous (2)

Porcelainous, hand painted (1)

Heavy, leadglazed, utilitarian earthenware ()

Colorless, bottle and Mason jar (7)

Cobalt (2).

Light green (3)

Agua (12)

"Milk" (9)

Amethyst (date range, 1880's - ca. 1914) (2)
Pastel green, opaque (2)

Spoon (WINTHROP SILVER PLATE 800)

| Historic artifacts — building group
L Window glass, light brown (3)

[ Historic artifacts — clothing group -
L Buttons

Colorless glass, faceted (1)

Metal, stamped (SWEET ORR) (1)
Metal, stamped (FL.YS) (1)
Emerald-green glass, faceted (1)

g \‘» Historic artifacts — activities group
= Dice, plastic

Other

Tooth, human molar (1)



How recorded: During a surface inspection of the house yard and the adjacent road on its south
side, the surveyors found a wide variety of glass, ceramics, and other artifacts exposed on the
surface. The area around the house had little or no ground cover, so that surface visibility was
very good to excellent — about 90 - 100%. The exposed areas for surface collecting amounted to
about 3,500 square meters.

Environment: The site is on the eastern side of the crest of a wide, sandy ridgetop with a sparse
grass cover.

Signs of preservation or disturbance:  Soil erosion, leading to widespread sheetwash and
gullying, is the major source of disturbance, especially on the west (downslope) side of the house.
The house also appears to be on the point of collapse.

Research potential:  The historic-period component appears to date to the late nineteenth century
or early twentieth century. For historical research into the material culture of rural Johnston
County in the early twentieth century, researchers would probably do better to study some of the
hundreds of similar, better preserved farmsteads with standing structures throughout Johnston
County, including nearly 100 farmsteads listed by the North Carolina Department of A griculture as
"Century Farms" (farms owned by a single family for at least 100 years) (North Carolina
Department of Agriculture 1989).

Impact of the project:  The site is on the southern edge of the Phase 1 section of the proposed
expansion.
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31JT273  (Project #9) (Accession #94-260)

Type of site: This prehistoric lithic site is represented by a felsic thinning flake and a quartz
thinning flake, found about 20 meters apart. The lack of diagnostic artifacts makes it impossible to
assign a date to the site,

How recorded: During a surface inspection of a cultivated field, the surveyors found the two
flakes exposed on the surface. Surface visibility was good to very good -- about 40 - 80%. The
exposed area in the vicinity of the site available for surface survey amounted to over 10,000 square

meters.

Environment: The site is on a cultivated, southwest-facing ridge. overlooking Middle Creek to the
west.

Signs of preservation or disturbance: Plowing and soil erosion are the major sources of
disturbance.

Research potential: The low density of artifacts and the high degree of disturbance diminish the
potential for additional research.

Impact of the project:  The site is in the proposed borrow pit area.

31JT274  (Project #10) (Accession #94-261)

Type of site: This prehistoric Middle Archaic site is represented by a Guilford projectile point of
felsic stone (4,500 - 4,000 B.C.) and two quartz thinning flakes, from an area measuring about 30
meters in diameter.

How recorded: During a surface inspection of a cultivated field, the surveyors found the point and
the two flakes exposed on the surface. Surface visibility was good to very good -- about 40 -
80%. The exposed area in the vicinity of the site available for surface survey amounted to over
10,000 square meters.

Environmens: The site is on a cultivated, southwest-facing ridge. overlooking Middle Creek
to the west.

Signs of preservation or disturbance: Plowing and soil erosion are the major sources of
disturbance.

Research potential: The low density of artifacts and the high degree of disturbance diminish the
potential for additional research.

Impact of the project:  The site is in the proposed borrow pit area.
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31JT275 (Project #JTLF 11) (Accession #34-262)

Type of site: This prehistoric lithic site is represented by an isolated find -- one fragment of a
quartz biface midsection. The lack of diagnostic artifacts makes it impossible to assign a date to the
site.

How recorded: During a surface inspection in a road and adjoining clearcut areas, the surveyors
found the single artifact exposed on the surface. Surface visibility was very good - about 90%.

Environment: The site is on the northwest side of a narrow, sandy ridge overlooking Middle
Creek to the west.

Signs of preservation or disturbance: Logging, heavy vehicle traffic, and soil erosion are the
major sources of disturbance.

Research potential: The low density of artifacts and the high degree of disturbance diminish the
potential for additional research.

Impact of the project:  The site is on the western edge of the future Phase 6 section of the
proposed landfill expansion.

31JT276  (Project #JT LF 12) (Accession #34-263)

Type of site: This prehistoric lithic site is represented by a midsection fragment of a banded
rhyolite biface and two quartz thinning flakes, from an area measuring about 20 meters in diameter.
The lack of diagnostic artifacts makes it impossible to assign a date to the site.

How recorded: During a surface inspection of a road and adjoining clearcut areas, the surveyors
found the three artifacts exposed on the surface. Surface visibility was fair to excellent — about 40 -
100%. '

Environment: The site is on the northwest side of a narrow, sandy ridge overlooking Middle
Creek to the west.

Signs of preservation or disturbance: Logging, heavy vehicle traffic, and soil erosion are the
major sources of disturbance.

Research potential: The low density of artifacts and the high degree of disturbance diminish the
potential for additional research.

Impact of the project:  The site is on the western edge of the future Phase 6 section of the
proposed landfill expansion.
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STANDARDS OF SIGNIFICANCE

Our evaluations of archzological significance come from the published criteria of the
National Register of Historic Places for establishing historic significance for structures, sites, or
objects that possess integrity of location, design, setting, materials, craft, feeling, and association
and that:

A. are associated with events that have made a significant contribution to the broad
patterns of our history; or

B. are associated with the lives of persons significant in our past; or

C. embody the distinctive characteristics of a type, period, or method of
construction or that represent the work of a master, or that possess high
artistic values, or that represent a significant and distinguishable entity whose
components may lack individual distinctions; or

D. have yielded, or may be likely to yield, information important in prehistory or
history.

(National Park Service 1986:1)

Some types of properties are usually not eligible for National Register status: properties less than
30 years in age; churches; cemeteries; commemorative items, such as public monuments; and
structures moved from their original locations or substantially altered. If these types of properties
are an integral part of a larger National Register district, they might qualify for National Register
status (National Park Service 1986:1).

For most prehistoric sites, the relevant criterion is "D."  Does a particular site or a set of

sites have the potential to yield information that will give us new insights into the region's

prehistoric past? If a site were excavated or intensively investigated with other means (for
example, controlled surface or plowzone collections), would the remains from the site add
significant new information on prehistoric chronology, the evolution of Native American cultures,
subsistence and economics, settlement types and patterns, camp or village structure, regional
cultural variations, stone tool manufacture in a particular time and place, or other areas of
prehistoric research? Even with good to excellent collecting conditions, most of the sites yielded
five or fewer prehistoric artifacts (the median number was two artifacts). The most productive
prehistoric site produced only 40 artifacts. This paucity of artifacts, combined with the sites'
history of disturbances from plowing or logging and erosion, makes it highly unlikely that any of
thern could be intensively studied in ways that would give us significant information on the
region's prehistoric past. The prehistoric components of the sites do not appear (o be eligible for
nomination to the National Register of Historic Places.

For most historic-period archzological sites, the most relevant criterion is also "D," and we
must ask whether these historic sites have the potential to produce significant information and new
insights on the region's history. The historic-period components of 3171265, 31JT270, and
31JT272 appear to date to the late nineteenth century or early twentieth century. For historical
research into the material culture of rural Johnston County in the early twentieth century,
researchers would probably do better to study some of the hundreds of similar, better preserved
farmsteads throughout Johnston County, including nearly 100 Johnston County farmsteads listed
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by the North Carolina Department of Agriculture as "Century Farms" (farms owned by a single
famnily for at least 100 years) (North Carolina Department of Agriculture 1989). Inventories of
Johnston County's surviving historic structures have listed other late nineteenth - twentieth century
farmsteads, including the Ellington - Ellis House (Clayton vicinity), the Lemuel Hardee House
(Four Qaks vicinity), and the John Eustace Yelvington House (Willow Springs vicinity) (N.C.
Division of Archives and History 1977). The historic components also do not appear to be eligible
for nomination to the National Register of Historic Places.

RECOMMENDATIONS

Since none of the sites in the inventory seem to be eligible for nomination to the National
Register of Historic Places, we do not recommend additional archzological work on the proposed
landfill expansion, as it is now designed.
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North Carolina Department of Cultural Resources

James B. Hunt, Jr., Govemor Division of Archives and History
Betty Ray McCain, Secretary William S. Price, Jr., Director

March 16, 1994

C. T. Clayton, PE

McKim & Creed Engineers, PA
Suite 117, Buidling 1

5625 Dillard Road

Cary, NC 27511

Re: Johnson County High-Tech Landfill,
ER 94-8402

Dear Mr. Clayton:
Thank you for your letter of February 25, 1994, concerning the above project.

There are no known recorded archaeoclogical sites within the project boundaries.
However, the project area has never been systematically surveyed to determine
the location of significance of archaeological resources. The proposed project area

contains a high probability for the presence of significant prehistoric archaeological
resources.

We recommend that a comprehensive survey be conducted by an experienced
archaeologist to identify the presence and significance of archaeological remains
that may be damaged or destroyed by the proposed project. Potential effects on

unknown resources should be assessed prior to the initiation of construction
activities.

Enclosed is a list of archaeological consultants who have conducted or expressed
an interest in canducting contract work in North Carolina. Individual files providing
additional information on the consultants may be examined at the State Historic
Preservation Office's Office of State Archaeology, 421 North Blount Street,
Raleigh. If additional names are desired, you may consult the current listing of the
members of the Society of Professional Archaeologists, or contact the society's
current secretary/treasurer, David L. Carlson, Department of Anthropology, Texas
A&M University, College Station, Texas 77843-4352, telephone 409/845-4044,
Any of the above persons, or any other experienced archaeologist, may be
contacted to conduct the recommended investigation.

We have conducted a search of our files and are aware of no structures of
historical or architectural importance located within the planning area.

The above Comments are made pursuant to Section 106 of the National Historic
Preservation Act of 1966 and the Advisory Council on Historic Preservation's
Regulations for Compliance with Section 106, codified at 36 CFR Part 800,



C. T. Clayton
March 16, 1994, Page 2

Thank you for your cooperation and consideration. !f you have questions
concerning the above comment, please contact Renee Gledhill-Earley,
environmental review coordinator, at 819/733-4763.

Sincerely,
@f@ Wopald
David Brook

Deputy State Historic Preservation Officer
DB:slw
Enclosures

cc: Division of Solid Waste, DEHNR
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<;) G. N. Richardson & Associates, Inc. FIELD BOREHOLE LOG
) 14 North Boylan Avenue, Raleigh NC 27603
BOREHOLE NUMBER PZ-1A Page 1 of 1

(619) 828-0577 ,
PROJECT NAME: Johnston County C&D Area E%ESN%EQJS;:ACZZSE ELEVATION
, i . . na
2&‘1\1‘?&0 Smithfield, NC TOP OF CASING ELEVATION:  178.93
i ME.THOD Engineering Tectonics, P.A. STATIC WATER LEVEL (BLS)
- HSA Depth (ft) 218 | 2.24
FIELD PARTY: R. Barron -
Time 4:30pm 4:30pm
GEOLOGIST: J. Smyth D 6/24/03 6/25/03
DATE BEGUN: 6/23/03  DATE COMPLETED: 6/23/03 ate
Q
0
N 0 3
3] bt =
3 = | o 0 E
T o 21 > = 91 = 3
= 32 |2|8) 3 ek FR
L = ul v 4 L
o) @ || o6 DESCRIPTION ElA = 2
1o 1212 16" |HSA | CLAYEY SAND: Red brown slightly moist clayey sand. —
3.0 - i
50 - m R N R 1.—:. l‘
11,47 SS |14 SILTY SAND: Red brown slightly moist silty sand T T
] TTT
| uih P
an | Ui
] uRthd
— m e T :
10.0 - E
114,54 ss (14" SILTY SAND: Wet red brown silty sand. T
11.0 7 ; i _T. ]
12.0 - T
) mET
13.0 + ™ ™ a
14.0 AERRE
15.0 ~ (it
) 6>0 {1 4,2,7 ss (12" CLAYEY SILTY SAND: Wet red brown clayey silty sand.
17.0 -
18.0 -1
19.0 -
20.0 -1 " : . .
4| 22,44,50/6 8S |9 SANDY SILTY CLAY: Dry white sandy silty clay. Boring
21.0 - terminated at 25 feet. Well set at a depth of 21 feet.
22.0 -
23.0 -
24.0 |
250 45 28 50/4 |ss | 8"
26.0 |




r

G. N. Richardson & Associates, Inc.
14 North Boylan Avenue, Raleigh NC 27603

® (919) 828-0577

FIELD BOREHOLE LOG

BOREHOLE NUMBER PZ-2 Page 1 of 1
PROJECT NAME:  Johnston County C&D Area TOTAL DEPTH: 20
. ) . GROUND SURFACE ELEVATION: na
OCAT'ONC'JO Smithfield, NC TOP OF CASING ELEVATION: ~ 175.27
Ij.:ILLING : . Engineering Tectonics, P.A. STATIC WATER LEVEL (BLS)
ILLING METHOD:
HSA Depth (1) 10 4.78
FIELD PARTY: R. Barron -
Time na 4:30pm
GEOLOGIST: J. Smyth
. Date 6/24/03 6/25/03
DATE BEGUN: 6/24/03 DATE COMPLETED: 6/24/03
[m]
0
s | £ 0 3
T O
3 = x| I & B
T Q gl 3 = 9 3
z = | T
' P2 319 o Q b 4
m 9 S 0| = | b
a @ g | x| O DESCRIPTION E1 o g 2
?'g 11,11 88 | 17" |HSA | SILTY SAND: Red brown moist silty clay.
2.0 - .
3.0 ] s
4.0 —: ":
Zg 17,10,14 88 (15" CLAYEY SILTY SAND: Red brown moist clayey silty sand. :
7.0 - -
an :
10.0 \ : =2 10.0 ]
{12,4,5 8§ (17 SILTY CLAYEY SAND: Red brown wet silty clayey sand to - T .
11.0 - sandy clay T 107
12.0 ] -1 12.0
13.0 2] 13.0
14.0 — T 1 14.0 4
i e E
15.0 " - - - - 15.0
16.0 ] 7,712 88 |13 CLAY: White gray moist clay. Boring terminated at 20 feet. 16.0 ]
17.0 - 17.0
18.0 18.0 B
19.0 — 19.0 ~
20.0 -




FIELD BOREHDLE LOG

BOREHOLE NUMBER:

PI-3

PROJECT NUMBER: Johnston-<

PROJECT NAME: Johmeton County Londfill
LOCATION: Smithf'ield North Corolino

RIG TYPEL & NUMBER: Mobile B-57

DRILLING METHQOD: Hol low Stem Auger

WEATHER: Bunny 70 depreee
FIELD PARTY: David Borron
GEDLOGIST: Philip May

DATE BEGUN: 12-B~98 DATE COMPLETED: 12-8-98

TOP OF CASING ELEVATION: 194.91

TOTAL DEPTH: 15.0

GROUND SURFACE ELEVATION: 19238
ORILLING COMPANY: Emgineering Tectonics SHEET: 1

OF: L

GTATIC WATER LEVEL (BLS)

Wh=khile Drilling AB=AFter Boring

Depth(ft}

7.0

6.63

Time

3:30 pm

1:00 pm

Date:

12-8~38

12-10-58

EPTH

COUNTS

SAHPLING YETHOD
SAMPLE NUYEER
MOISTURE
CONSISTANCY
SAHPLE RECOVERY

BLOH

ORILL METHOO

LITHOLOG DESCRIPTION

DEPTH

L ITHOLDGY
WELL
INSTALLATION

107

20 -
3.0

10

foad

10
8.0 -

90

00 : 1 |Ss|s2 ICE

[

B0~
M0
150 -

18.0
18,8 -1

Z.0 -

B.o

HS

1.0+

SHN[]Y O_M Ton noist fine

c az lsome r] cast;
nk-orange
mﬁ?rng 5 o

1" Noter encountered.

(9161010

N

3

OCQOCOO0O0O0)

SILTY SAND- Het ton-yel low 51 Ity
sond, 3H; o
10-115" Lob clessification SH;

boring terinated 15",

OOCOO0O00

YOOOOOOTOOOOOOC

YOO

HIHIAHITI

Q11010101010 0Ie1¢

DIOIVIOI¢

OOOOLOOOOOCOOOOCO0O00000

OO
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14 North Boylan Avenue, Raleigh NC 27603

/8) G. N. Richardson & Associates, Inc.
AN

FIELD BOREHOLE LOG

BOREHOLE NUMBER

PZ-3A Page 1 of 1

(919) 828-0577
PROJECT NAME:  Johnston County C&D Area TOTAL DEPTH: 16
, _ ) GROUND SURFACE ELEVATION:  na .
2&‘:&‘(’3“&0 Smithfield, NC TOP OF CASING ELEVATION:  171.04
D;QlLLING ME-THOD Engineering Tectonics, P.A, STATIC WATER LEVEL (BLS) ‘
© HSA Depth (ft) 5 5.76
FIELD PARTY: R. Barron :
Time na 4:30pm
GEOLOBIST: 1. Smyth D 6/24/03 6/25/03
DATE BEGUN: 6/24/03  DATE COMPLETED: 6/24/03 ate
[m}
]
R 0 5
) > =~
3 |z|&| u % 2
T o 2 2 = 9 I 3
b 5 |z |8 & Q| E g
L 14
A oy 2| 2| 5 | DESCRIPTION EB 32
(1)2 12,3,3 SS |14" |HSA | SILTY CLAYEY SAND: Tan to red brown moist silty clayey S ? :
00 sand. T ]
2.0 - RSl
4 T T
3.0 - h
T .
40 -~ T T _
5.0 - A
6'0 412,44 ss |9 SAND: Red brown to tan wet medium to coarse sand. St
7.0 - SO
8.0 ]
N et
10.0 . . ; . : : .
4 7,13,15 8S (8 CLAY: Tan moist to dry slick clay with some silt. Boring
11.0 terminated at 15 feet.
12.0 7
13.0 7
14.0 7
5.0 36,5014 ss |8
16.0




G. N. Richardson & Associates, Inc.
14 North Boylan Avenue, Raleigh NC 27603

FIELD BOREHOLE LOG

BOREHOLE NUMBER PZ-4 Page 1 of 1

(919) 828-0577
PROJECT NAME: Johnston County C&D Area ;?QTOAJ—N%EETJ‘QFAgg ELEVATION
, _ ) . na
| ﬁﬂj?éo- Smithfield, NC TOP OF CASING ELEVATION:  156.77
D.;QlLLING ME‘ ] Engineering Tectonics, P.A. STATIC WATER LEVEL (BLS)
THOD:
HSA Depth (ft 18 3.875
FIELD PARTY: R. Barron -
Time na 4:30pm
GEOLOGIST J. Smyth D 6/24/03 6/25/03
DATE BEGUN: 6/24/03 DATE COMPLETED: 6/24/03 ate
Q)
Q
s | g o 3
3 |2 &k ® z
w
o o | W s e} 3
T Z = = T
h g z | 3| 2 Q| k 4 2
| o
a z x| & DESCRIPTION EL B = 2
0'0 — " - ....” e = - —
10 2 8,12,14 SS |15" |HSA | SANDY SILT: Dark gray hard sandy silt. _—
2.0 ik
5.0 - ; . , T
{110,27,50/3 |SS ;16 CLAY: Gray green dry greasy micaceous clay. Very wet soil
6.0 ~ being removed by the augers at ~18 feet.
7.0 -
8.0
199791 45 50/4 ss |9
11.0 ]
12.0 N
13.0 —
14.0 -
190 252544 |ss |9
16.0 .
17.0 -
18.0 7
19.0 7
20.0 " ;
4| 6,40,50/1 8S |18 GRAVELLY CLAY: Green gray black wet clay. Gravelly clay in
21.0 upper 8-inches of sample. Boring terminated at 20 feet. 21.0 -




G. N. Richardson & Associates, Inc. FIELD BOREHOLE LOG
14 North Boylan Avenue, Raleigh NC 27603
(919) 8280677 BOREHOLE NUMBER PZ-5 Page 1 of 1
PROJECT NAME: Jolmston County C&D Area IggtifN%EgE:;Acl:g ELEVATION
y . . . na
PCATION: Smithfield, NC TOP OF CASING ELEVATION:  155.82
RUILLING CO: Engineering Tectonics, P.A. STATIC WATER LEVEL (BLS)
DRILLING METHOD:;
LN HSA Depth (1) 5 3.40
FIELD PARTY: R. Barron .
GEOLOGIST: J. Smyth Time na 4:30pm
: . Smy
6 3 6/25/03
DATE BEGUN: 6/24/03 DATE COMPLETED: 6/24/03 Date /24/0
0
(]
B Q g
3] > X
3 = |z | i % 2
- O 9 > = 9 T 3
E 2 518 4 o | E o4 2
O wd
i 9 S | W 4 = il g %
0 m * | a DESCRIPTION Z 1 a 2
:"g 1,22 8S [9" [HSA [ CLAY: Yellow tan slightly moist clay. ]
2.0 .
3.0 ] s
4.0 7] ]
50 810,14 ss [13" i
7.0 B N
8n - .
10.0 ) . . e 0
1| 38,50/4 8s |9 SILTY CLAY: Light gray dry silty clay. Very wet soil being — =] :
11.0 removed by the augers at ~12 feet. — =] 11.0
12.0 "1 120 -
13.0 ——— 13.0
14.0 - ——] 1407
15.0 -] . T 15.0
1| 14,26,32 SS |9 SANDY CLAYEY SILT: Yellow tan and gray banded moist fine | 7% - .
16.0 sandy clayey silt with Mn staining. Boring Terminated at 18 feet. | =] 16.0 -
17.0 - o 17.0 4
18.0 - —J 18.0




G. N. Richardson & Associates, Inc. FIELD BOREHOLE LOG
14 North Boylan Avenue, Raleigh NC 27603
(919 826.0877 BOREHOLE NUMBER PZ-6 Page 1 of 1
PROJECT NAME:  Johnston County C&D Area TOTAL DEPTH. - 23
, ‘ ) GROUND SURFACE ELEVATION:  na
ﬁﬁg\to Smithfield, NC TOP OF CASING ELEVATION:  161.22
NG oD Engineering Tectonics, P.A. STATIC WATER LEVEL (BLS)
- HSA Depth () 21 7.02
FIELD PARTY: R. Barron ;
Time na 4:30pm
GEOLOGIST J. Smyth 6/24/03 6/25/03
DATE BEGUN: 6/24/03 DATE COMPLETED: 6/24/03 Date
[a]
0
s | E 0 g
s |2|&| L ® £
. O o | 4| = e g
“= . e xI
i s | Z71]8| 4 o | & 4 2
Y| © W
a) iy 2| @ | & | DESCRIPTION El 8 = 2
0.0 - . , , , —— 0.0 -
10 4 1,01 88 |9 HSA | SAND: Light tan fine to coarse slightly moist sand. el 4o
2.0 :.:.:. 20 -
3.0 - ] 3.0 A
4.0 - ] 40 A
50 - " - e
6.0 - 711,13 S8 |9 SILTY CLAY: Yellow tan dry silty clay. Rl 6.0
7.0 - = 7.0 A
8.0 ——| 80
A 1 9.0 -
1997 5,10,18 ss |9 | 1007
11.0 -] 1.0
12.0 - T 12,0
13.0 ] 13.0 -
14.0 - ] 14.0
15.0 " , =< 15.0 1
4 50/3 S8 |3 SANDY SILTY CLAY: Green gray dry sandy silty clay and NN 1
16.0 partially weathered rock. Very wet soil being removed by the NN\ 16.0
17.0 - augers at ~21 feet. Boring terminated at 23 feet. NG 17.0
18.0 NN 18.0 -
19.0 NN 19.0 -
o NN N
200 g0 ss |s RS 20.0 -
21.0 4 3 21.04
22.0 - 3 220
23.0 - “iTN 230




“)». G. N. Richardson & Associates, Inc. FIELD BOREHOLE LOG
14 North Boylan Avenue, Raleigh NG 27603
(919) 828-0577 BOREHOLE NUMBER PZ-7 Page 1 of 1
PROJECT NAME: ~ Johnston County C&D Area TG%I)A&N%EQSS;:A% ELEVATION
. . . . na
ziinT;f;Néo Smithfield, NC TOP OF CASING ELEVATION:  168.82
[;‘RILLING o on Engineering Tectonics, P.A. STATIC WATER LEVEL (BLS)
- HSA Depth (1) 5 571
FIELD PARTY: R. Barron -
Time na 4:30pm
GEOLOGIST. J. Smyth Dat 6/25/03 711703
DATE BEGUN: 6/25/03 DATE COMPLETED: 6/25/03 ate
o]
Q
s | E 0 5
= - 5 2
o &5 L Q@

o © 21z = 9 x 3

= O ;. =

= = i - 0] = o L ¢

i o L | Q| & T T

o @ T | @ DESCRIPTION 5 0 2 Z
00 1 " N N L " TLE 00 ]

11.2,1 88 |18" |HSA | SILTY SAND: Dry reddish tan silty sand. L

1.0 ¥;r:$ 1.0 ]
2.0 - mTE] 20
3.0 TEE 3.0
4.0 - £:$ 40
50 - . : k] 50
6.0 2,32 S8 |16 CLAYEY SILTY SAND: Wet clayey silty coarse sand. 6.0 ]
7.0 - 7.0 -
8n A 8.0 7
: N 9.0 ]
10.0 | Y : , , . = 10.0
11.0 4 11,23,25 S8 |14 SlANDY SILTY CLAY: Moist reddish brown slightly sandy silty | o~ 11.0 :
] clay. NN .0
12.0 N 120
13.0 = 13.0
14.0 - S 14.0 4
15. —4 15.0 -
507 10,24,30 S8 12" SILTY SAND: Moist silty red brown medium sand. Py 1
16.0 | TTT] 16.0 -
17.0 - Tl 17.0
18.0 ;:E ] 18.0
19.0 ~ TTT] 19.0
20.0 " : : =Imd 20.0 -
1| 15,30,50/5 88 112 SANDY SILTY CLAY: Dry to moist red brown sandy silty clay. —— .
21.0 Boring terminated at 20 feet. NN 21.0




e G. N. Richardson & Associates, Inc. FIELD BOREHOLE LOG
14 North Boylan Avenue, Raleigh NC 27603
(919) 828-0677 BOREHOLE NUMBER PZ-8 Page 1 of 1
PROJECT NAME:  Johnston County C&D Area TOTAL DEPTH:  18.5
\ . . GROUND SURFACE ELEVATION:  na
QC’ET’ON' Smithfield, NC TOP OF CASING ELEVATION:  168.01
ULLING CO: Engineering Tectonics, P.A. STATIC WATER LEVEL (BLS)
DRILLING METHOD: HSA Depth (ft) 5 417
FIELD PARTY: R. Barron -
Time na 4:30pm
GEOLOGIST: J. Smyth
) Date 6/25/03 7/1/08
DATE BEGUN: 6/25/03 DATE COMPLETED: 6/25/03
o)
Q
- 2 o) z
5 W = > o
o) = 14 w & P
Q | Y| = o S
T o z | 2 bt T
E 2 g | Q - 0 - 4z
0. o) AL O =l b 0. =
] ] s L 4 = i W
a @ | x| 0 DESCRIPTION 51 o = z
0.0 - . , : : =y 0.0
/22,3 88 |18" |[HSA | SILTY SAND: Moist tan silty medium sand. ubhd :
1.0 7] T ] 1.0 ]
2.0 TITE 20 -
1 T |
3.0 TET] 3.0 -
4.0 - Bty -
5.0 - FIE] 50
6.0 41.1,2 §S 16" SILTY SAND: Wet reddish tan silty medium to coarse sand. LR .
e uRthuy ]
7.0 ’;‘ E S
8.0 rrrd 80
) ] AR R ]
100- i 10,0
: ?g J19,18,25 8S 14" SILTY CLAY: Moist sandy silty clay to clayey silt. il o
12.0
13.0 ]
14.0 .
15.0 " ; X : ;
1| 14,19,40 88 (15 CLAYEY SILT: Dry reddish tan clayey silt to silty clay. Boring
16.0 terminated at 18.5 feet.
17.0 7]
18.0 + -




14 North Boylan Avenue, Raleigh NC 27603

BOREHOLE NUMBER PZ-9

i ® G. N. Richardson & Associates, Inc. FIELD BOREHOLE LOG

Page 1 of 1

(919) 828-0577
PROJECT NAME:  Johnston County C&D Area TOTAL DEPTH: 23
 OCATION: o y GROUND SURFACE ELEVATION:  na
' Smithfield, NC TOP OF CASING ELEVATION: ~ 160.50 (
~RILLING CO: Engineering Tectonics, P.A. STATIC WATER LEVEL (BLS) \
EE'&{E'S?R&&THOD‘ Hsﬁ Depth () 15 14.64
GEOLOGIST: ' R‘S arron Time na 4:30pm
' J- Smyth Date 6/25/03 711703
DATE BEGUN: 6/25/03  DATE COMPLETED: 6/25/03
[m]
Q
s | £ 0 g
i > > ==
3 = | x| O 5
T Q g1 2| = 91 =
b g g | S| d Q| & 4 2
[t 4 1]
A 2 Z | @ | & | DESCRIPTION E 8 : 2
:’g 16,75 88 18" |HSA SOIL: Dry black soil. 5\&%
. 05
2.0 ] XOA
3.0 ] : Qc
4.0 7 oY
Z'g 412,32 ss |15" SILTY CLAY: Dry reddish tan silty clay. N
7.0 - .
80 EEEE
10044 51 ss |12 SILTY CLAY: Moist reddish tan and brown silty clay with trace  |— —]
11.0 fine sand. ]
12.0 EEekE:
13.0 7 D
14.0 - ]
15.0 7 3,5,5 SS 13" CLAYEY SILTY SAND: Moist dark brown clayey silty coarse
16.0 ] sand and gravel.
17.0 7
18.0
19.0
20.0 " . : :
{1 50/2 88 |2 SANDY SILT: Slightly greenish gray fine to coarse sandy silty
21.0 with trace clay. Boring Terminated at 23 feet,
22.0
23.0 -




14 North Boylan Avenue, Raleigh NC 27603

| ® G. N. Richardson & Associates, inc.

FIELD BOREHOLE LOG

BOREHOLE NUMBER PZ-9d Page 1 of 2

(919) 828-0677
PROJECT NAME:  Johnston County C&D Area Is?zTc)At'fN%Eg:;rAgg ELEVATION
| . . ma
s DCH : i
¢~ DCATION Smithfield, NC TOP OF CASING ELEVATION:  160.71
RILLING CO: Engineering Tectonics, P.A. STATIC WATER LEVEL (BLS)
DRILLING METHOD: HSA/RC/AH
A Depth (ft) na na
FIELD PARTY: R. Barron X
Time na na
GEOLOGIST: J. Smyth
DATE BEGUN: 7/7/03  DATE COMPLETED: 7/8/03 Date na ne
o)
=]
s | E 0 z
> ¥z 6 5 :
o} h | w 2 =
= = = Q - o) [ -
5 S5 |E|glk Elh @b
al & £ | @ | O | DESCRIPTION El a s 2
0.0 -~
] HSA | SOIL: Dry black soil. UAC
1.0 > Q
: o,
2.0 XOA
3.0 - e
4.0 - O,
5o - SOA
6'0 SILTY CLAY: Dry reddish tan silty clay. ]
7.0 o
gn soliot
10.0 - e — . : =
SILTY CLAY: Moist reddish tan and brown silty clay with trace  }—_- ]
11.0 ~ fine sand. e
12.0 :__.:
13.0 - iy
14.0 ’ paliey
15.0 - , ,
CLAYEY SILTY SAND: Moist dark brown clayey silty coarse o
16.0 sand and gravel. '
17.0
18.0
19.0
20.0 - ; ; :
. SANDY SILT: Slightly greenish gray fine to coarse sandy silty o
21.0 with trace clay. Ll
22.0 R
23.0 - S
24.0 ~ S
25.0 ~ , , : : S
11 60/0.5 88 |0 PWR: Partially weathered rock. No recovery from samples at 25 | > 74
26.0 and 30 feet. Auger Refusal al 32.5 feet. Set outer casing at 32.5 “70\7
27.0 feet. >a
<
28.0 7] E;OA
29.0 N
. ) >
1{/ 560/0 SS |0 NS
31.0 - [><(/>A




14 North Boylan Avenue, Raleigh NC 27603

® G. N. Richardson & Associates, Inc.

FIELD BOREHOLE LOG

BOREHOLE NUMBER PZ-9d

Page 2 of 2

(919) B28-0677
PROJECT NAME:  Johnston County C&D Area TOTAL DEPTH: 45
. GROUND SURFACE ELEVATION:  na
2 : i
{ﬁ;’;”co Smithfield, NC TOP OF CASING ELEVATION:  160.71
' Engineering Tectonics, P.A. STATIC WATER LEVEL (BLS)
DRILLING METHOD: HSA/RC/AH
Depth (ft) na na
FIELD PARTY: R. Barron -
Time na na
GEOLOGIST: J. Smyth
DATE BEGUN: 7/7/03  DATE COMPLETED: 7/8/03 Date na na
[}
o
- 9 5
= L2 K 5 =
T o 2|5 = o) 9
z = 2 T
R z 2 | o| 2 o |k 4 2
Ll Li} o
& & 2| @ | & | DESCRIPTION E| & £ 2
320 . l
33.0 H METAMUDSTONE: Light gray metamudstone with minor pyrite.
34.0 -1 RC/A Rock cored from 33 to 43 feet. 9.75 feet of recovery from 10
4. ] foot core. RQD = 74%. Water bearing seam noted at 41.5',
35.0 boring terminated at 45 feet.
36.0
37.0 N
38.0 -
39.0
a4r ] 1
42.0 - o
43.0 =
44.0 . E
45.0 - ==t




»

G. N. Richardson & Associates, Inc.
14 North Boylan Avenue, Raleigh NC 27603

FIELD BOREHOLE LOG

BOREHOLE NUMBER PZ-10

Page 1 of 1

14.0

(819) 828-0677
PROJECT NAME:  Johnston County C&D Area TOTAL DEPTH:  14..5
. ) . GROUND SURFACE ELEVATION:  na
| ﬁt&g"‘éo Smithfield, NC TOP OF CASING ELEVATION:  177.07
y rion Engineering Tectonics, P.A. STATIC WATER LEVEL (BLS)
DRILLING MET :
H5A Depth () 5 na
FIELD PARTY: R. Barron ;
Time na na
GEOLOGIST: J. Smyth
Date 7/8103 na
DATE BEGUN: 7/8/03 DATE COMPLETED: 7/8/03
0
o
s |t . 3
11 > S 4
3 = |z | i % Q
O U] S = ] S
T z 2 T
B 2 par Q = 0 [ ~ Z
i 9 S 0| & T | T
o @ £ | @ | O | DESCRIPTION 5| a 2 2
0.0 — W ; :
1.0 4 1.1.2 S8 |8 HSA SAND: Moist brown medium to coarse sand.
2.0 -
3.0 7]
4.0 ]
50 A " ;
2,23 SS |14 CLAYEY SILTY SAND: Wet tan and golden clayey silty
6.0 - medium to coarse sand. A gray clay lense was noted at 5.75 feet.
7.0 ] From 10-15 feet the sand is more coarse,
80 -
100 “~ 5,5’3 SS 12u
11.0 ]
12.0
13.0 ]




RECD JUL 14 2003
WELL CONSTRUCTION RECORD

North Carolina - Department, of Environment and Natural Resources - Division of Water Quality » Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (pring 01214 Birron cerriFication #2091
WELL CONTRACTOR CoMPANY Name Bligineering Tectonics , PHONE # QU 784432
STATE WELL CONSTRUCTION PERMIT# ASSOCIATED WQ Pormit #
DU L1111 ) TR Gt apphﬁgble) = -
1. WELL USE (Check Applicable Box): Residential [} Municipal/Public  [[]  Industrial l%\ Agricuftural {7}
Monitoring B Recovery[] Heat Pump water Injection[]  other [} I other, list use: PZ-1 ]
2. WELL LOCATION: : i
Nearest Town; Stithfield Counwl ohuston . m(&pogggg:/ %ng:gg;,n % Flat
680 County Home Road, 27577 (check appropriate box)
(Street Name, Numbers, Community, Subdivisior, Lot No,, Zip Code) Iﬁz;gtudelLongimde of well location
3. OWNER Johnston Co. Utility Department (degrees/mimiice/seoonds)
Address 080 County Home Road Latitude/Longitade source: [} GPSCITopographic map
(Street or Route No) (check bax)
Smithfield N.C. 27577 DEPTH DRILLING LOG
i i Formation Description
R asydn el sed ched fop ,

ode- Phone nom)
4. DATE DRILLED®-23-03
5. TOTAL DEPTH33.0
6. DOES WELL REPLACE EXISTING WELL? YES I NO ]
7. STATIC WATER LEVEL Below Top of Casing: FT.
STATI ahe"+'KpAbowT0pof Sifg)
8. TOP OF CASING IS 3.0+~ FT. Above Land Surface
Top of casing terminated at/or below land surface requires 2
variance in accordance with 154 NCAC 2¢.0118.
9. YIELD (gpm): /& n?AETHOD OF TESTIVa
10. WATER ZONES (depth): /a

LOCATION SKETCH ,
11. DISINFECTION: Type2__________ Amount I/ Show direction and distance in miles from at least
12. CASING: M\';J Thickness . i two State Roads or County Roads. Include the road
iameter or Weight/FL.  Materi nutubers and sommon road names.

From3+- !i)“eﬁh() FtZP schfo PVC

From a ¥t

From To Ft
13. GROUT: Depth Material Method

From0  Tob gy Poriland trithie.

From TQ Ft.

From To Pt
15. SAND/GRAVEL ~PACK

Depth Size ol
From2.0 Toldl pi#3 Sand 0112
FromZ5-ZU o 190,05y 378 SRS

14. SCRE, th  Diameter  Slot 8i !
Fromgi«8 .Tol 0p Ft.2 i .0?0 ‘mm P{;iétenal
i, in, ‘

16. REMARKS

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

e N A i e Z%f/’//:nygx o) 6-23-03
SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE

S};ﬂ)mi} ghe ?’I}‘igmal to t}}c Divisiﬁré of Wﬁtengt(}ality, Oroundwater Section, 1636 Mail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 133-3221, within ays, )
GW-1 REV. 07/2001



WELL CONSTRUCTION RECORD

North Carolina « Departmént. of Environment and Natural Resources « Division of Water Quality - Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME @ring OR21d Barron crrTIFICATION #2091
WELL CONTRACTOR cOMPANY Name, Edigineering Tectonics PHONE # (33Q 722/ 99y
$TATE WELL CONSTRUCTION PERMIT# ASSOCIATED WQ Permit #

(if applicable) (if applicabls)

1. WELL USE (Check Applicable Box): Residential ] Municipal/Public ] Industeial El Agricultural [
Monjtoring Recovery ] Heat Pump water Injection]  other [J] I other, list use: PZ-~

2. WELL LOCATION: Topographic/ Land settin
Nearest Town: Smithfield CountyJohnston 0 Ridgepo II«))pc; [ valley 5 Fiat
680 County Home Road, 27577 (chock appropriate box)
(Strect Narno, Numbers, Coranusity, Subdivision, Lot No., Zip Cods) I;%imde/Longimde of well location
3. OWNER Johnston Co. Utility Department {degrocs/mintiles/seconds)
Address 680 Couniy Home Road Latitude/Longitude source: [T GPS[ITopographic map
(Strect or Route No) (cheek box)
Smithfield N.C. 27577 DEPTH DRILLING LOG
; i Formation Destription
gmgj.wg’:amsvém i code e ched 1ok @ a
ode- Phone nunthe
4. DATE DRILT EDS-24:03

5. TOTAL DEPTHZ0.
6. DOES WELL REPLACE EXISTING WELL? YESLINO
. STATIC WATER LEVEL Bel f Casing: FT.
7 11 e([%ew"g ?prb(t’)ve Top tlf\%as’ifﬁ)‘
8. TOP OF CASING I8 3.0t~ FT. Above Land Surface
Top of casing terminated at/or below land surface requites a
variance in accordance with 15A NCAC 2C.0118.
9. YIELD (gpm): /8 - METHOD OF TESTI/A
10. WATER ZONES (depth); 1/a

LOCATION SKETCH
11. DISINFECTION: Type¥/2 Amount V2 Show direction and distance in miles from at leagt
12, CASING; Wall Thickness . two State Roads or County Roads. Include the road

D jameter or Weight/Ft. _Material  numbers and common road names.
From3+- T?apy-b Ft2p sohd0  PVC
From TqQ Ft

From Ta Ft
13. %}r%g%T %}%h _— atefial tIiImi,\él;athod
From TOQ, Ft,
14, Ig;r%xtzn}% - Ftwi& mmin‘ p \hfdéterial
" stxm ?WFL in, in.

Depth ire .
FromU0 1020 p3R " Beiohie

16. REMARKS

[ DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 154 NCAC 2C, WELL
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL GWNER

/;; — 4 ‘:%/ : W Fenr L:Z/M crrivu oo 1S 6-24-03
SIGNATURE OF PERSON CONSTRU\JTING THE WELL DATE

;‘:;1211911} égg gﬁigini} to(gieg D}igsiﬁg 1of W}ater3Q1§ality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
) 7699 one No, ) 133- , within 30 days.
! GW-1 REV. 07/2001



WELL CONSTRUCTION RECORD

North Carolina - Department. of Environment and Natural Resources - Division of Water Quality - Groundwater Section

CERTIFICATION #2091

WELL CONTRACTOR (INDIVIDUAL) NAME (pring0021d Barron
WELL CONTRACTOR COMPANY Name Bngineering Tectonics

PHONE # (3Q 724-¢39Y/

STATE WELL CONSTRUCTION PERMIT#

{if mlio&}gz

ASSOCIATED WQ Pormit #

1. WELL USE (Check Applicable Box): Residentiat[Z] Municipal/Pubfic
Recovery[T] Heat Pump water Injection[”]  other [7] If other, tist use: PZ-3

Monitoring

2. WELL LOCATION:

(if applicable)

[} Industrial [0 Agrouttural [

Topographic/ Land setti

Nearest Town: Smithfield
680 Connty Home Road, 27577
(Strest Name, Numbers, Community, Subdivision, Lot No., Zip Code)

3. owNERJohnston Co, Utility Department
Address 0 County Home Road
. (Btroet oy Rente No)
Smithfield N.C.
SIS as78 "
Code. Phome
4. DATE DRILLEDO-24-03
5. TOTAL DEPTHI6A

6. DOES WELL REPLACE EXISTING WELL? YES I NO K
7. STATIC WATER LEVEL Below Top of Casing: ___FT.
T e Top Gy

i 0
8. TOP OF CASING IS 3.0+-

Counfylohnston CIRidge [stope [] valley

{check appropriate box)
Iﬁe}gmddLongitude of well location

(degrees/minutes/seconds)
Latitode/Longitude source: [7] GPS[1Topographic map
(theck bex)

RILLING
Formation Description

Flat

27577
Zip code

From T
see attached log

FT. Above Land Surface
Top of casing terminated at/or below land surface requires a
variance in accordance with 15A NCAC 2€.0118,

9. YIELD (gpm): .P,{?.__,..,.,&{ETHOD OF TESTIVA

10. WATER ZONES (depth); va

. LOCATION SKETCH
11. DISINFECTION: Typea____ . An\?unt w/a Show direction and distance in miles from at least
12. CASING: ‘ Wall Thickness . two State Roads or County Roads. Include the road
D%I%h() Diameter or Weight/Ft. M%Eerial numbers and common road hames.
T Fi2 PV

t

From3+- sch.40

From To
From To Ft

13. GROUT: Depth atenial
From0 To% i Portland
From TQ Tt

14, SCRE Depth  Blameter  Slot8i
Fromfﬁ_,mToli(’p, P2 in, 010 min.

Fro To ., ____Ft. i i
15, SANDVORAVEL ~PACK in, .

From3.0  Tol6.0 it #3 S fdatenal
From00 ™" 3.0 BEAToHe

“Method
trimie

Material
VC

16. REMARKS

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE W{TH {5A NCAC 2C, WELL
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BREN PROVIDED TO THE WELL OWNER

72% , 7 Z’}%%m Lo EL et rrn’f) Tee Ao | 6-24-03
SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE

Submit the original ta the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 133-3221, within 30 days.
GW-1 REV. 07/2001



WELL CONSTRUCTION RECORD

North Carolina - Depariment. of Eavironment and Natural Resources - Division of Water Quality - Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (ueing083d Barron CERTIFICATION #2099}
WELL CONTRACTOR COMPANY Name Bugineering Tectonics PHONE # 209
STATE WELL CONSTRUCTION PERMITS ASSOCIATED WQ Permit #

-w&m (f applicable)

1. WELL USE (Check Applicable Box): Residential[[] Municipal/Public [ Industrial [T Agriouttural []
Monitoring B Recovery ] Heat Pump water Injection ] other [ If other, tist use: P24

2. WELL LOCATION: To hic/ Land settin
Nearest Town: Slnﬁhﬁeld Countyk)bﬂsmn m Ridg ep()&%pe m vauey % Flat
680 County Home Road,27577 (check approptiate box)
(Street Name, Numbers, Commuuity, Subdivision, Lot No., Zip Cade) Ln%itude/Longimde of well location
3. OWNER Johnston Co. Utility Department . (degrees/mimites/sesonds)
Address 080 County Home Road Latitude/L ongitude source: {7} GPSLJ Topographic map
(Street or Romte No) (choek hox)
Smithfield N.C. 27571 DEPTH PRILLING LOG
i Formation Description
N T Eip oado soa afiached log atlon Dosorip

Al odé- Phone numbes,
4. DATE DRIL L EDS-24:03
5. TOTAL DRPTH20.0
6. DOES WELL REPLACE EXISTING WELL? YES [J NO ~
7. STATIC WATER LEVEL Be&?sev{' g‘gp Ab%se %253?% FT.
8. TOP OF CASING 1§ 3.0%~ ___ FT. Above Land Sucface
Top of casing tesminated at/or below land surface requires a
variance in accordsnce with 15A NCAC 2¢.0118.
9. YIELD (gpm): V8 METHOD OF TESTIVA
10. WATER ZONES (depth); Va2

LOCATION S CH
11. DISINFECTION: Typa/2 Amount /2 Show direction and distance in miles from at least
12. CASING: Wall Thickness . two State Roads or County Roads. Include the road
Dedp%}b Diameter or Weight/Ft. _Material  numbers and common road names, '
From3+- Td2. Ft2® sch 40 PVC
rom Q. Ft
rom To Ft
13. GROUT: De Material
From O To%th Ft_Portlanted uirmbgetl?m
From__ TQ, Ft.
14, SCRE Depth  Diameter t Si i
From?}d To200 2 in. .%’fo zein. P%tenal

From To_ .. It i ]
15, SANDTORAVEL “PACK in. .

Depth Size ,
From4.0  To200  p#3 Sand
FromUU” " 1o30  } 378 BERTOHT

16. REMARKS

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
QQN?RUC:I%ST DARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER
a2y

7 Z%/“Zﬁ*/% S 53{/2 (rer uy Tecton ) 6-24-03
SIGNATURE OF PERSON CONSTRUCTING THE WELL NATE

%)%“} (t%g %{igina}} fo tghe )Dli;/?'tsi?%g 1of \K&ater (Oztcxlality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
99-16 hone No. (919 -3221, within 30 days.
( Y GW-1 REV. 07/2001



WELL CONSTRUCTION RECORD

North Caroling - Department. of Environment and Natoral Resources - Division of Water Quality - Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (pring RO Barron CERTIFICATION #2991
WELL CONTRACTOR COMPANY NAME Engincering Tectonios PHONE # (B 724-¢5Y
STATE WELL CONSTRUCTION PERMIT# ASSOCIATED WQ Pormit #
(if applieable) (if applicable)
s SR

1, WELL USE (Check Applicable Box): ResidentialZ] MunicipalPeblic [ Industrial bz gﬁ:] Agticultural 7]

Monitoring Recovery[] Heat Pump water Injection(;]  other [J] If other, list use:
2. WELL LOCATION‘ To aphic/ Land settin
Nearest Town:; Smithfield CountyJOhnSton ledgepo ﬁl%pe [ valley é Flat
680 County Home Road, 27577 {check appropriate box)
(Stroet Name, Numbers, Community, Subdivision, Lot No., Zip Cods) L}a}gtude/Longitude of well location
1
3. OWNER Johnston Co. Utillty Department {degrees/minutes/seconds)
Address 080 County Horme Road Latitude/Longituds source: [7] GPS [ITopographic map
. (Street or Route No) {check box)
Smithfield N.C. 27571 DEPTH
fab i F tio
C&Bfé{og'ﬂ 457 é e Zip code Sgemaxﬁac hed—f(?g ormation Description
lgm ede- Plishe "““‘8','
4. DATE DRILLEDS-24-03
5, TOTAL DEPTH180
6. DOES WELL REPLACE EXISTING WELL? YES I NO
7. STATIC WATER LEVEL Below T f Casing; FT,
A TWhe™+* MAbove Topo Casitey
8. TOP OF CASING I8 3.0+-_____ FT. Above Land Surface
Top of vasing terminated at/or below land surface requires a
variance it acoordance with 154 NCAC 2C.0118.
9. YIELD (gpm): W&_____ METHOD OF TESTIVA
10. WATER ZONES (depth); /8
LOCATION SKETCH
11, DISINFECTION: TypalV/a Amoynt /3 Show direction and distance in miles from at least
12. CASING: Wall Thickness . two State Roads or County Roads. Include the road

Diameter or Weight/Ft. Materiall  numbers and d .
From3+- %ecgho Fi2" schi() Ve n and common road names

From To Ft

From To Fi.

13. GROUT: Depth Material Method
From 0 To%t F Portl trimie
From TQ Ft.

14, SCRE Depth  Diameter  Slot Size Material
Fromgﬁ Tol8.0 Ft.2 in, 010 in. PV&
Fro To__.__Fi i, in.

15, SA 1L PACK

Depth Size .
From 2.0 Tol80 g #3 g l\datenal
From0U™"7x2.0 378 TS

16, REMARKS

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
C(g’RUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER
/e

p P
ey ol : pp 2. SO .é';///ﬂ/ Xl Lee 2 d 6-24-03
SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 133-3221, within 30 days.
GW-1 REV. 07/2001



WELL CONSTRUCTION RECORD

North Carolina - Depattment. of Environment and Naturat Resources ~ Division of Water Quality - Groundwater Section

WELL CONTRACTOR (NDIVIDUAL) NAME (pringio0fi21d Barron crrmFicaTion #2991
WELL CONTRACTOR COMPANY Name Engineering Tectonics PHONE # (%) 724638 ¢
$TATB WELL CONSTRUCTION PERMIT# ASSOCIATED WQ Pormit # _,

*WW 8 if applioable) — —

1. WELL USE (Check Appligable Box): Residential 1 MunicipaliPublic [ Industrial };‘J Agricultural [
Monitoring Bl Recavery[7] Heat Pump water Injection ] other [T If other, list use: B2

2. WELL LOCATION; T ic/ Land seftin
Nearest Town: Smithfield (ountyJohnston CIRi opo& phi [?] v:ﬁg i
; y Ridge lope Y iat
680 County Home Road, 27377 (check appropiiate box)
{Strect Natag, Nuhbers, Comunity, Subdivigion, Lot Na., Zip Code) : Iﬁgmde/[,ongitude of well lacation
3. OWNER Johtiston Co, Utility Department (degrees/minutes/seoonds)y  ©
Address unty Howe Road Latitude/Longitude source: [J GPSLITapographic map
(Street or Route Noy . (theck bux)
Smithfield N.C. 275771 DEPTH DRILLING LOG
i j Formation Descrl
cl%%%vﬁ 457 grate Zip code sgema%ac hﬂdilgg rmation Description
78 Cade- Phone num!

4. DATE DRILLED®-24-03
5. TOTAL DEPTH23.0
6. DOES WELL REPLACE EXISTING WELL? YES [ NO 4
. STATIC WATER LEVEL B Top of Casing: __ FT.
7. STA VEL e({?sg'i*" ?f%b%ve Tg;gi} SingY -
8. TOP OF CASING 18 3.0%- __ FT. Above Land SurFace
Top of casing terminated at/or below land surface requires a
viiriance in accordance with 15A NCAC 2C.0118.
9. YIELD (gpm): W8 METHOD OF TESTIVA
10, WATER ZONES (depth): 1Va

LOCATION SKETCH
11. DISINFECTION: Type™a___._ _ Amount.1Va Show direction and distance in miles from at least
12. CASING: Wall WCkJ;SG . two State Roads or County Roads, Inslude the raad
8 Dismeter or Weight/Ft.  Material  numbets and common road names.

From3-+- %%ho Ft2" schd0  PV(C

Frony Q Ft

From To Ft
13. GROUT:  Depth Mategial Method

From0____Tod i Portiand. ity

From TQ Tt :
14. SCREE o o Depth  Diameter  Slot Siz Material

Fro!r{n}:g%g T 023.0p Fr.2 in. .OfO ein, PV(aIt :

From To in. in.

Y
15, SANDVGRAVEL “PACK

From 6.0 To230  p#3 Gand eI
FromUU " 1680 p I8 ™ BeoiiE

16. REMARKS

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
CONSTRUCTION 8TANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

L W)l Lorseas /M‘;"L’{Jn/‘é/ rrrv't\/: [econ S 6:24-03
BIGNATURE OF PERSON CONSTRUCTING THE WELL DATE

g»’}lg)rgli 611312 }))i*igin% 10 tghle9 Di;%si%n lof Wﬁter Qtdlah‘ty, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
- one 140, 133-3221, within 30 days. .
o1 g GW-1 REV. 07/2001



WELL CONSTRUCTION RECORD
North Carolina - Department. of Envitonment and Natural Resources » Division of Water Quality - Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (pring0031d Batron certFicaTion #2094
WELL CONTRACTOR CoMPANY Nams Bogineeting Tectonics \ PHONE # (BQ 7246 (9 Y
STATE WELL CONSTRUCTION PERMITH# ASSOCIATED WQ Permit #

‘if @R]ioahle) - (if applioable) »

1. WELL USE (Check Appllcable Box): Residential]  MunicipaliPublic [ industrial P Agricultural {7}
Monitoting Bl Recovery ] Heat Pump water Injestion ] other {7} If other, tist uge:

2. WELL LOCATION: aphic/ Land settin
Nearest Town: Smithfield . Countylohnston CIRi dg S‘Sl% pe [ valley % Flat
680 Connty Home Road,27577 ‘ (cheek a opnate box)
(Strect Name, Numbars, Commusity, Subdivision, Lot No., Zip Code) an}nmdell,ongltude of well location
3.0 Johnston Co. Utility Departinent (degrees/minutes/seconds)
Address Couniy Home Road Latitude/Longitade source: {7 GPS[ITopographic map
{Street or Route No) (theek box)
Smithfield N.C. 27517 DEPTH DRILLING LOG
t i Formation Destription
Q%?‘g 3&5 Y4 573& d Zi? code Sgenggac lwch?g orma serip

e Phone nu
4. DATE kamnf%“ 25-03
5. TOTAL DEPTH20.0
6. DOES WELL REPLACE EXISTING WELL? YES D NO Bl
7. STATIC WATER LEVEL Below T 2
8, TOP OF CASING IS %m Above Land Surface
Top of casing terminated at/or below land surface requites a
variance in accorgafce with 15A NCAC 2C.0118.
9. YIELD (gpm): V& nl),ﬁzmon OF TESTIVA
10. WATER ZONES (depth):

LOCATION SKETCH
11. DISINFECTION: Type¥3 _____ _ Amouynt?d___ Show direction and distance in miles from at least
12. CASING: Wall Thickness . two State Roads or County Roads. Include the road
D (Pgho Diameter or We{ght/l’t Material  numbers and common road names.
From3+-  Ta® _ Ft2° PVC
From To Ft
From To Ft.
13. GROUT: Depth aterial Method
From 0 To% Ft Portland trimi¢
From TQ Tt
14. scmz Depth  Diameter  Slot Size Material
rom 5 J0200 B2 in. 010 m. PVC
To Ft. i i
5. S NTORRVEL ~FATK in. 1.
pth ize teri
From30  To208 pat™  gapdtiteil
FromUU T30 Ft 38 Heionite
16. REMARKS

l DO HEREBY CERI IFY THAT TH]S WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
NST RUCT] ANDARDS AND THAT A COPY OF THIS RECORD HAS [ZN PROVIDED TO THE WELL OWNER

SV
//t e P LM;///zr c :)7/ (oo | 6-25-03
SIGNATURE OF P}?RSON CONSTRUCTING THE WELL DATE

Submit the ongma to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 133-3221, within 30 days. LREV. 07/2001
GW-1 REV.



WELL CONSTRUCTION RECORD

North Carolina - Department. of Enyironment and Natural Resources ~ Division of Water Quality » Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (prinef00A1d Batron

WELL CONTRACTOR coMPANY Name Engineering Tectonics

STATE WELL CONSTRUCTION PERMIT#

sg mlic@le)

1. WELL USE (Check Applicable Box): ResidentialZ] Municipal/Public

CERTIFICATION #E.Q?.}...*
PHONE # (JQA 224 S0Y
ASSOCIATED WQ Pormit # n
(if applioabla) -

[7] iIndustrial [} Agricultural [

Monitoring 8] Recovery[] Heat Pump water Injection[]  other [] If othon list use; P48
2. WELL LOCATION! To aphic/ Land settin
Nearest Town: Smithfield CountyJehnston ClRidg epgl%slgape [ valley B plat
680 County Home Road, 27577 {check sppropriate box)
(Street Wame, Numbers, Community, Subdivision, Lot No., Zip Code) Iﬁt}gmde/Longimde of well Ipcation
3. OWNERJohnston Co, Utility Department {degrees/minuies/seoonds)
Address 680 County Home Road Latitude/Longitude source: [T GPS[ITopographic map
(Stréet or Ronte No) {cheek box)
Smithfield N.C, 27577 DEPTH |
1 ip cod Formation Deseription
%?&%&4575‘” ’ B eode sgé%lﬁached}& ° P
ode- Phone numge&
4. DATE DRILLED9*23-03
3, TOTAL DEPTHI8.S
6. DOES WELL REPLACE EXISTING WELL? YES I NO 5
7. STATIC WATER LEVEL Below T f Casing; FT,
| TER LE 5o+ P hbove Top ot Casiigy
8. TOP OF CASING IS 3.0t-__ FT. Above Land Surface
Top of casing teminated at/or below land surface requires a
variance in sccordance with 15A NCAC 2C.0118.
9. YIELD (gpm): M2 ______ METHOD OF TESTIVA
10. WATER ZONES (depth): I/a ,
LOCATION SKETCH
11. DISINFECTION: Typen/ a Amount wa Show direction and distance in miles from at least
12. CASING: Wall Thickness . two State Roads or County Roads, Include the road
Dep}hs Diameter or We%t/FL Material  numbers and common road names,
From3+- Tos. Ft2 sch. PVC
Tom o Ft
rom To Ft
13. GROUT: De Material Method
From 0 Tﬁh Ft Portiang trimie¢
From TQ t,
14. SCRE Depth  Diameter  §lot 8i i
From 5 Tol8S Ft.2 - in .010 1zein' p\%tenal
From To . .F i :
15, SANDTGRAVEL ~PACK in. in.
Depth Size Materi
From20 Tol835 p#3 SancN teri
From0U_"To20 Pt —__ DBentonite
16. REMARKS

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL

CONSTRUCTIO STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER
? N T —
/ < 2¢ K/ ; &ZMC# 2 L:?/:/[/y/rcr’/}j/[ /gcyé)\ﬂ_} ) 6-25-03 )
BIGNATURE OF PERSON CONSTRUCTING THE WELL DATE

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
276991636 Phone No. (919) 1333221, withit 30 days. .
GW-1 REV. 07/2001



WELL CONSTRUCTION RECORD
North Carolina - Depariment. of Environment and Natural Resources - Division of Water Quatity - Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (pringt01121d Batron cErTIFICATION #2091
WELL CONTRACTOR cOMPANY NAMe Eitgincering Tectonics PHONE # (3¢)724-¢58Y
STATE WELL CONSTRUCTION PERMIT# ASSOCI.ATED WQ Permit #

‘if @glic&(}lo) - (if spplicable) -

1, WELL USE (Check Applicable Box): Residential [} MunicipaliPublic [T Industeiat [T Agricultural 7]
Maonitoring Recovery[] Heat Pump water Injection[l]  other [C] If other, tist use: PZ~

2, WELL LOCATION: Topographic/ Land settin
Nearest Town: Smithfield Countylohnsmn ) [:]Ridgep i%pe [ valley 52 Fiat
680 County Home Road, 27577 (check appropriate box)
(Street Name, Nurbers, Cammunity, Subdivision, Lot No., Zip Code) Lna/tg‘mdell,ongitude of well location
3. owmn%%gnston Co. Utility Department _ {degrees/minutes/seconds)
Address 280 County Home Road Latitude/Longitude soutce: 7 GPS I Topographic map
(Street ox Rante No) (eheek box)
Smithfield N.C. 27571 DEPTH DR{LLIN__G, LOG
ity or T i Formati cfiption
%‘6?9«% 457 gtm Zip code sgerom '{gg ofmation Descriptio

AY&H Code- Phome num!
4. DATE DRILLEDRG-25-03
5. TOTAL DEPTH23.0
6. DOES WELL REPLACE EXISTING WELL? YES[INO &
7. STATIC WATER LEVEL Below Top of Casing: ___FT.
oo P rore T o By
8. TOP OF CASING 18 3.0+~ ¥T. Above Land Surface
Top of casing terminated at/or below land surface tequires a
variance in eccor with 15A NCAC 2C.0118.

9. YIELD (gpm): @ THOD OF TESTIVA
10. WATER ZONES (depth): Bl

~ LOCATION SKETCH .
11. DISINFECTION: Typel/a Amount /8 Show direction and distance in miles from at least
12. CASING: Wall Thickness . two State Roads or County Roads. Include the road
jameter or Weight/Ft.  Material  numbers and common road names.

From3-+- %@O Ft2p sch«fo PVC

From Q Ft

From To Ft
13. GROUT: Depth Material Method

From O T% pt Portland trimie

From TQ Ft,__,
14. SCR Depth  Diameter  Slot 8is Material

From$0__To23 0 pia oy Siee  piien

From To Bt i i
15, SANDORAVEL “PACK 0. o

Depth ize i
From60  To2l0 i i Sand Merid
FromUU™""7u0.0 Pt 378 Beflgnie

16. REMARKS

[ DO HEREDRY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 1SA NCAC 2C, WELL
QOngRUCT N STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER
%

/14 Z e For L2000 exriny Teeanie ] - 6-25-03
SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 133-3221, within 30 days. )
GW-1 REV. 07/2001



WELL CONSTRUCTION RECORD

North Carolina - Department. of Envitonment and Natural Resources - Division of Water Quality - Groundwater Section

WHLL CONTRACTOR (INDIVIDUAL) NAME (pring Q0 Barron cermrrcaTIon #2091
WELL CONTRACTOR COMPANY Name ENgineeting Tectonics PHONE # (3 724125¢ $/

STATE WELL CONSTRUCTION PERMIT# ASSOCI.ATED WQ Permit #
‘ll| Eagligab)el ~ (if applicable)

1. WELL USE (Check Applicable Box): Residential[J Mubicipal/Public  [J]  Industrial [% Agricultural 7]
Monitoting Recovery[[] Heat Pump water Injection{T] othex [7] 1f other, list use: PZ-9

2. WELL LOCATION:

Topographic/ Land setting

Nearest Town: Smithﬁeld Countq-k)hnsmn DRid e io [:l Valley Fiat
680 County Home Road, 27577 ’ ¢ (check g);mpfiate box) ka
(Street Name, Numbers, Community, Subdivision, Lot No,, Zip Code) Ifstimde/Longituda of well location
a
3. OWNER Johmston Co. Utility Depattment (@egrees/mimates/seconds)
Address 080 County Hoimié Road Latitude/Longitude source: [T} GPS [l Topographic map
. {Street ox Route No) (eheek hox)
Smithfield N.C. 27577 DEPTH DRILLING LOG
City o T ip oo ? ]
~l§ir9“§vgh 457 gtate Zip code sgé%x?tac hed%)g Formation Description
gm‘“ % Cede- Phone nam
4. DATE DRILLER/-8-03
5. TOTAL DEPTH43.0 ,
6. DOES WELL REPLACE EXISTING WELL? YES[ZINO &
7. STATIC WATER LEVEL Belo op of Casing: FT.
e e Ton %y
8. TOP OF CASING IS 3.0+~ FT. Above Land Suface
‘Top of casing terminated at/or below land surface tequires a
vatisnce in ace ce with 154 NCAC 2C.0118,
9. YIELD (gpm): W8 METHOD OF TESTIVA
10. WATER ZONES (depth): /3 _
LOCATION SKETCH
11. DISINFECTION: Type/2 Amount /2 Show direction and distatice int miles from at least
12. CASING: Wall Thickness . iwo State Roads or County Roads, Include the road
Dem Diameter o We%oht/Ft. Materisl  numbers and common road names.
From3+- Ta4l0 sch, PV(C
From ¥1 Toddd  Ft4" sch.40 PVLC
From To Ft, -
13. GROUT: Depth Material th
From0___To36.0 __pPorlland. e
From TQ, Ft, '
14. SCRE epth  Diameter  Slot8j tial
From ‘}E&O Tod50  1i 2 in .0?0 lzem. P’\%te !

From To Ft. : :
15, SANDIGRAVEL ~PACK tn. .

Depth \ze .
From 38.0 To43.0 Fit #js 3 lMatenal
From¥0~ o380 py BERlGHit

16. REMARKS

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
C NSTR[:C}N STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER
€.

S . Z/J‘Wi/}%—ﬂ V% L@ /21 rrfm)ij /e¢7éﬂ il 1-8-03
SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 133-3221, within 30 days.
GW-1 REV. 07/2001



WELL CONSTRUCTION RECORD

North Carolina - Department. of Environment and Natural Resources » Division of Water Quality - Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (pringt 00214 Barron crrTIFICATION #2091
WELL CONTRACTOR coMpANY Name Engineering Tectonics PHONE # (3G)72433Y
STATE WELL CONSTRUCTION PERMITH X ASSOCI‘ATED. WQ Pormit #

(if %lioable) 2&. applicable)

1. WELL USE (Check Applicable Box): ResidentiatZ] MunicipatPublic [T} Iodustrial 7] Agriculturat (]
Monitoting Recovery [} Heat Pump water Injection[.]  other [T] If other, list use: PZ-10

2. WELL LOCATION; Topographic/ Land settin
Nearest Town: Smithfield Countylohnston CIRider Phiope. [ vatiey b Fiat
680 County Home Road,27577 {check appropriate box)
(Street Name, Nurabers, Community, Subdivision, Lot No., Zip Code) Ii;}gtude/Longimdc of well location
3. OWNERJohaston Co. Utility Department (degroes/mimuies/seconds)
Address 080 County Home Road Latitunde/Longitude source: [T} GPS ] Topographic map
(Street or Route No) (cheek box)
Smithfield N.C. 27577 DEPTH L1}
i i Formation Descript
c:mrg"gm 457 gtate Zip code sgem:;gac hed’fgg ormation ption

ode- Phone numbe
4. DATE DRI LD 803
5. TOTAL DEPTHIS.0
6. DOES WELL REPLACE EXISTING WELL? YES 1 NO 53
7. STATIC WATER LEVEL Below Top of Casing:  FT.
o se+" i Above Top of Casing)”
8. TOP OF CASING 1§ 3.0+ FT. Above Land Surface

Top of casing terminated at/or below land surface requires a
vatdanse in eccordance with 15A NCAC 2C.0118.

9. YIELD (gpm): M2 METHOD OF TESTIVR
10. WATER ZONES (depth): /a

, LOCATION SKETCH
11, DISINFECTION: Typel/a Amount /2 Show direction and distance in miles from at least
12. CASING: Wall Thickness . two State Roads or County Roads. Include the road
Diameter or WeightFt.  Materisl  viumbers and commmon road names.

From3+- %’3“5 Fd" schfo PVC

From a Ft

From To Ft
13. GROUT: De Material Method

From O T£h Fe Portland tn'miee

From TO Ft, ,
14, SCRE Depth  Diameter  Slot i rial

fromAs__Tord ¥ p e s pdl

From

To Ft. ‘ :
15. SANDTORAVEL “FACR ™ In. i

Depth Size :
From3,0 Tol50 p#3 g P’laternal
FromU0 T30 p IR PERIGHiie

16. REMARKS

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

(L= Hzﬁc\/ ’/ Lot I [’Z?/unrrh}\\) et 7-8-03
SIGNATURE OF PERSON CONSTRUCTING THE WELL, DATE

Submit éhe original to the Divisgor% of W?tcr Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
77699-1636 Phone No. (919) 133.3221, within 30 days.
o Y GW-1 REV, 07/2001



S—

Morth Caroiina - Decartiment of Environr ~nt, Health, and Natural Resource,

Div e M 5 g FOR OFFICE USE ONLY
IVISION O mironmaeantal ana. ant - ou ater action .
. ndw SERIAL
P.0. Box 29535 - Raleigh, N.C. 27626-0535 Quab.NoOL NO.
Phone (319) 733-3221 Lat Long. RO
Minor Basin
WELL CONSTRUCTION RECORD Basin Code

NG CONTRACTOR: DPATTERSon ExOL oRATION SEBCES Hoader Ent GW-1 Ent {
STATE WELL CONSTRUCTION

DRILLER REGISTRATION NUMBER: 35U PERMIT NUMBER:
1. WELL LOCATION: (Show sketch of the location below) MW - 13
Nearest Town: SMITHRIE LD County: Jorn sTon
Ne hwy 210 Joaustom County LamnriLL
(Road, Community, or Subdivision and Lot No.) DEPTH DRILLING LOG
2. OWNER Qouniston  Couwny, From To Formation Description
ADDRESS__L.O0. Box 22673 0 - 20 SIWLTY SAxo ¢ Caewml
(Street or Routs No.)
SeaituE el n NC ‘ 27577
City or Town Stats Zp Code
3. DATEDRILLED _?-/5-94 USE OF WELL miemtiterive
4.  TOTAL DEPTH 20
5. CUTTINGS COLLECTED YES[ ] NO[H
6. DOES WELL REPLACE EXISTING WELL? YES D NO
7. STATIC WATER LEVEL Below Top of Casing: 8 FT.

8.

(Use "+ if Above Top of Casing)
TOPOF CASINGIS__ 2. FT. Above Land Surace*

* Casing Terminated at/ar below land surface is lllegal uniess & variance Is issued ‘
in accordance with 15A NCAC 2C .0118

S.

10.

12

13.

14.

18

1P

YIELD (gpm):—£1.© METHOD OF TEST _DAarung
WATER ZONES (depth): __18'- 20 :

-HALORINATION:  Type Amount If additional space is needed use back of form
CASING:

H
Wall Thickness LOCATION SK.ETC

Depth Diameter  or WeighVFtL.  Material
From__Q© To 3 Ft 2" SCH A Py¢
From To Ft.
From To Ft.
GROUT:
Depth Matenal Method
From To 7 Ft. Neov cgmanT
From _7  To _% Fi PonTo~nTE
SCREEN:
Depth Diameter Slot Size Material
From 1 1o 19 _Ft_2  in 0190 5 _Pvc
From To Ft. in. in.
From To Ft. in. in.
SAND/GRAVEL PACK:
Depth Size Material
From % To_%° _ Ft Sh®
From i To Ft.
"EMARKS:

OO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 154 NCAC 2C, WELL
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER.

%//wm \éﬁﬂ 7-29- 97/”“




A

- MONITORING WELL
( CONSTRUCTION

TOHASSTTONS  COCRSTY CRATD Ll C?“yp)

Locking Cap Note:
Protective Casin
d \ 1. Well head to be labeled:
*Well Is for monltoring and
Vented Well Cap m not considered safe for
=gy [ drinking.”
Ground A N :u: Surface
USRS
Cement Grout Fill HENNRE = :
R
\L e
Ber I S L
< inch Schedule 40 PVC HEH I =
Well Casing IRRN 3
(with threaded joints) S8 ”
Pelletized Bentonite Seal —— % = e
—_—
N

Medium Grain Sand

! é or & inch Borehole

‘\.

i

b

~ <{ inch PVC Wall Screen 2t S
| with #10 Slots T
o A i 3
| L=
| - el
Closed Bottom fﬁ\’;\jf?ﬁi




Well Construction Log

Well ID: PSW-1 { (VW QY
Total Depth: 10

PROJECT INFORMATION

SITE LOCATION

Site Name:  Johnston County Landfill Northing: 644,509 oo +
Site L.ocation:  Smithfield, NC o s
Elevation: 13388 TOC Easting:2,171,743 5 e
Logged By: E. ltle Local System ne o S e
Date(s) Drilled: 6/17/04 ® EI
Drilling Co.:  Engineering Tectonics .
Drilling Method: HSA, Split Spoon S
Rig Type: Mobil B-57 o T e
Sample Method:  Split spoon N/ Water level during driling (below ground) Page 1 of 1
Notes: WL 4.26'6/18/04 1 Water level in completed well (below ground)
soi. |8 WELL WELL
DEPTH SYMBOLS § FORMATION LTHOLOGY COMPLETION CONSTRUCTION
4" Steel protective
| cover with lock
1 2" expandable cap
o 4 o 2 X 2' X 4.0"

SC

GHAHHAHHHA A AR A A AR A

EERERREREREERERIEERERERERRERIEE!
AHHAFAAAATHHAAHAAAAARAAAAA G

E*

AHHHAHAIFHAAAAAAAHFAATFAAAAAH A AT
o B o s s s s s B s s B B B o B B B e B B P

10 ~

SILTY SAND:; grayish
brown silty very fine SAND,
wet, abundant organic
material

;}\\{\X(

SILTY SAND: yellowish
orange sifty v.f. SAND with
clay, moist

SILTY SAND: light gray
fine to medium silty SAND
with clay, moist, loose,
micaceous, some iron
staining

arsamceveen

reecseman

-10

csacan
cssrsveraesan

Concrete pad
0' to -2'; Grout
-2'to -3.5";

Bentonite: 3/8" Shur-
plug pellets/chips

-5to 3; Riser: 2"
Sch. 40 Type | PVC

. -3.5'to -10'; Gravel:
#3 DSl filter sand

"to -5'; Screen:

2" Sch. 40 Type |
PVG 0.010" slot

End Cap: 2" Sch. 40
PVC




- THE HUTCHINSON GROUP, LTD.

LOG OF BORING NO. Psui-#) (mus-R)

r*‘ZO —
- —
b —_

— —

L —

- —

b —
25

- . - COORDINATES 3
i : % w X 21 £ 8
w 7
5 0 el b L 2> | N e B = .
& o b Atz iGe @ i REMARKS
- il LafsTWwW <L§ Q SURFACE €L —
V5] HY a b = o e o 1
Y = = <z( Qo g v 8 @ . 8
oC DESCRIPTION
" = . %\‘Wa e Na reeen . 3t Y‘N, bty , W;gjf', A».ég e é @.rm{w A
. { o r&;q’\ N e N\‘&'f & . l
[ ] Y‘ﬁﬁ;’rvﬁ;gf i;:;;’é:“:“”’j \i:é 93\”\; tﬁ&?Ter ot ":
] | A ek
5 m?@ - (?@' geee Fode voad s AD 4“‘; e, e Jr:
[~ 5~ 3 1.5 oo, wigal £ouS | §8d 14 om 3%“”"."““7‘
. - _)
- ] TR el fo ';;.47 @l
fme ) O *--*7 ’ Al T e :
% / / T e R e G
— AN WL :(ﬁ |
{ - AN

PROJECT NO.:

2778

CHECKED BY:

DATE BEGAN: _ bfi1iod

GWL DEPTH 126 pATE /T W (§/od o 08 | NOTES:
GWL:DEPTH ____ DATE /TIME
ORILLING METHOD: fe_ gugte el sPIF Spoone

F—188 (8LS~82)

”

DEC. 32 BORING NO. PSw-t
‘ SHEET | OF
FRONT R



premiracar

THE HUTCHINSON GROUP, LTD
4280 Old William Penn Highway
Murrysville, Pennsylvania 15668

fice 724-325-3996 -- Fax 724-733-7901
WWW.geo-image.com

Well Protector: +33
Well top: 4+ 3.0
Casing: _ A " Sch._4Yo TypelPVC,

Flush Joint Threaded, ____ TPL

& " Sch._Ho Type | PVC,

c.0lo slot,

Screen:

rows of slots,

" spacing.
Pellets/Chips:

Screens & casings were hermetically

t

BT Thoe -plug €
pld

sealed: yes/i§o )

Centralizers installed: ye he™

Material: -

Well developed: __ gesjno
Method: __svae ay detlrs
Duration:

Well gravel: st %3

Grout mix:

Drilling method: 6" sweer o/f sgld spee
Well driller:

License #:

o I
%\a (8 5& §E Fere

Dn“lng CO.. Feg :\f“\fu.zg \.i'\ft ’I/QLJ%’& [

3 3
Phone: () i
Address: _

Engineer:

Eng. firm:

Address:

DATE DRILLED:  ¢/i1)ed

WELL TYPE:

WELL # Psw-BDEPTH:  1g' ELEV.

PERMIT # T4

JOB #:

PADLOCK KEY #:

OWNER:

SITE ADDRESS:

GROUND SURFACE

PREERGEE I A 1; A A
| ' CONCRETE o '
N “ DEEP of W
NN G a o)
AN [l - [ |
/] .
NN vy
NS g w3 ol 9
7 /)
/7 \/\/ = o
AT AR 3l 3 3.3
v s ad 24 ba o
/\/\ \/\/ . i . u.
NN NN
/\/\ \/\/
/\/\ \/\/
/\/\ \/\/ _
/\/\ \/\/
RN s GROUT v
e & & 4 © @
..'... Q.I.“
’..‘.q .'.'I.
..l.-‘ ‘.'C.I
0% 19,8, PELLETS/CHIPS 4
CASING v
SCREEN A4

WELL GRAVEL

P

TO: .35

to

FROM:

<4— HOLE Duxm»{



Well Construction Lo

Well 1D

Pw-1 - (rw=14d

Total Depth: -30.0°

PROJECT INFORMATION

SITE LOCATION

Site Name:

Johnston County Landfill

Northing:643,756

P2 1
Site L.acation:  Smithfield, NC Easting:2,171,831 . .
Elevation: A v
Logged By: E.ltle Local System e Do
Date(s) Drilled:  6/17/04-6/21/04 sy s
Drilling Co.:  Engineering Tectonics -
Drilling Method: HSA, air rotary o s
Rig Type: Mo‘bil B~57 Bieel 00 Jesl 200 feel 300 let
Sample Method: Split spoon 2 Water level during drilling (below ground) Page 1 of 1
Notes: 1 Water level in completed well (below ground)
%)
DEPTH SOIL &} WELL WELL
SYMBOLS| 4 FORMATION uTHOLOGY COMPLETION CONSTRUCTION
4" Steel protective
cover with lock
J 2" expandable cap
0 — T R i ' . .
T T sm SILTY SAND: See PSW-1 2'x2'x 4.0
| mEms ) o !
AR SRAEES EAK for boring description and Congcrete pad
1 FmEmy blow counts
i
Fr T 4" Sch. 40 PVC
=5 ?:I:i casing setto -11.0 ft
1 EEmT
10 o Mo ma . "
PSR -251t0 3; Riser: 2
1 -11.0", bedrock MUDSTONE: light gray v / Sch. 40 Type | PVC
I silty mudstone, fresh, with
— a soft seam at -26 ft (water
I il productive).
TS TS 0' to -19"; Grout
paienliie 28 to 19"
1= "= f Bentonite: Shur-pel
204 T pellets/chips
:v—:—”—: --30" to -23"; Gravel:
T #3 D3I filter sand
-25 4 [T s L
1= -30' to -25'; Screen:
L e o 2" Seh. 40 Type |
L T P s PN PVC 0.010" slot




" THE HUTCHINSON GROUP. 1 TD.

LOG OF BORING NO. Aw-{ (‘?’Y\M"x& |
-~ sl ol Z ' COORDINATES - 2
wd p [ - N A
/ S w = @
Sal oz | FE g ey N € 2
o = L Wi-lwz = Sl » REMARKS'
o Nl N E N Q SURFACE £L: N 1ol
o R :}( B IRkl KANet a. o . O
v R C= S &
o DESCRIPTION =
- 3 o S tes %&\m{ﬁ.m y 5 ) P’*u) ‘“E » * . . .
» R e v Dee PS5 47 pye Cag,nj' st o
. ) .
- ] E% .
o
2 .
- ]
—— /’O“"'
psser = e - S A - - —— et ) } 4
- ] ~Tel & W
y—— s |
/5 {
- ] i
S, P
r -
25—
4’ I3
- — Goar ¢
SN ¥ o JUN GE - T T T e e —— RS
Ao B e 30 BP
- N
— ]
e N
7& : T e
PROJECT NO.: ,Z_?_Zé/_w e GWL:DEPTH _DATE /TIME NOTES:
- — 2y 4 ] - o
OATE BEGan: _ 3hiaed GWL:DEPTH __ DATE/TME _
DATE COMPLETED: o DRILLING METHOD: &/ Quger do cock
FIELD GEOLOGIST.E4S 3% Lo i coury
CH&CKED 8Y: — — to Bae _
F—188 (B1S-872) DEC. 92 BORING NO,
SHEET | OF 1

FRONT



THE HUTCHINSON GROUP, LTD
4280 Old William Penn Highway
Murrysville, Pennsylvania 15668

ffice 724-325-3996 -- Fax 724-733-7901
WWW.geo-image.com

[ ) 3
¥ opee casad Set o |1

Well Protector:
Well top: 3

2 " Sch. 4o TypeiPVC,
Flush Joint Threaded, __ TPL

Screen: _2 " Sch.® 2 TypelPVC,

slot,

Casing:

rows of slots,

" spacing.
Pellets/Chips:

Screens & casings were hermetically

BSL Shur-pel

sealed: yes/no

Centralizers installed: __yes/no

Matenal:

Weill developed:
Method:

Duration:

yes/no

Well gravel: pbsz ™ 3

Grout mix:

Drilling method: é»"csu;}é,,z 2 ’7‘6@/ s rofecy
Well driller: _ fon Baceen

License #:

Dﬂlllﬂg CcO.l .E'Tr\&,w"\ﬂ/é,fif\ff 7@&%‘0?\\(,/&'
3 %

Phone:  ( D
Address:

Engineer

Eng. firm:
Phone:  ( ).
Address:

DATE DRILLED: /1104 = 4/51 Joy

WELL TYPE:

WELL # Av-ITEPTH: 36’ ELEV:

PERMIT #:

JOB #:

PADLOCK KEY #:

OWNER:

SITE ADDRESS:

GROUND SURFACE

%

19

O
25

" DEEP

19 10
23 TO
15 10

20 TO:

FROM
FROM
FROM:
FROM

GROUT v

PELLETS/CHIPS WL

CASING ‘g

SCREEN A

<4¢— HOLE DIA—p~

WELL GRAVEL

oy I A A A - A

30 100 A3

FROM:




Well Construction Log

Well ID: PW-2 (PAw -20)
Total Depth: 315

PROJECT INFORMATION

SITE LOCATIO

N

Site Name:  Johnston County Landfill

Northing:643,871

PSW-2 N
, ) . 5 e
Site Locat[on. Smsthﬁ'eld, NC Easting:2,171,978 o o
Elevation: 161.62' TOC 5 w
Logged By: E. Itle . Local System e G e
Date(s) Drilled: 6/15/04-6/16/04 s ® s
Dritling Co.:  Engineering Tectonics N
Drilling Method:  HSA, air rotary o
Rig Type: Mo.b” B»57 : - dleet B Toed 200 et 300 leat
Sample Method:  Split spoon Y Water level during drilling (below ground) Page 1 of 1
Notes: WL 5.59'6/17/04 Y Water level in completed well (below ground)
" )
SOIL 3 3 WELL WELL
DEPTH SYMBOLS| 9 FORMATION LITHOLOGY COMPLETION CONSTRUCTION
4" Steel protective
R cover with lock
4
4 2" expandable cap
S B T ERT I SAND: yellowish orange. ] 2% 2 x4.0"
T feeesesisis dry. % Concrete pad
IR 4" Sch. 40 PVC
1ofsraiinin casing setto 18.5 ft
" Tt sm SILTY SAND: yellowish
Pt orange fine SAND with -21.5to 3; Riser: 2"
1 ET=ETH clay, dry, dense to very Sch. 40 Type | PVC
4 T dense, slightly micaceous
AR R AL
R SRAEES K 0'to -17"; Grout
-10+ T m
+4 [T T o “r P
-15 o P -
M T SILTY SAND: yellowish
o T orange and light gray fine
I A AR S SAND with clay, slightty e q
2 T P .
b o T , molst, very dense, few ) ’
T -18', Bedrock fragments of rock at 17 ft. -20'to 17"
o Bentonite: Shur-pel
-20 + FE MUDSTONE: light gray L il pellets/chips
T silty mudstone, fresh v e
[T cen vee -31.5' to 20"
T MUDSTONE: brown muddy ve e Gravel: #3 DS filter
B weathered zone 20-21 ft. s L sand
:::‘_f—“ MUDSTONE: brown muddy . MM
=25 L seam 24-28; producing . :
_H:__:_ minimal water -31.5'to -21.5;
i e Screen: 2" Sch. 40
S oo cre v Type 1 PVC 0.010"
N MUDSTONE: light gray e o slot
T silty mudstone, fresh e '




" THE HUTCHINSON GROUP. 1 TD.

,
K“
LOG OF BORING. NO. fu/-2 (fnu-30)
- 6ol ol 2| | COORDINATES o
- W = : or}
Lo PR I e AT w ) ~
o = EE w28 Tx w " - o REMARKS |
w | W jeolETRIZY|S SURFACE EL: o
Lot Qs ES( z QoslvolX i . O
o w Bz - @
\" ' & DESCRIP TION
. ShH, Jellawnsh wraw K &'\g ‘
= — : ! ¥ 4" Bve casina set o
- — - bg S
5 T yehorsil arans SAND o (LAY, doy, dease
L. ] . € T .
511 29 |15
= =
b— —t .
. - ) Y a
0 -2 *ft?”e;wsl srenpt Fro SANS L] ELAY, ey, Nevy
b — (;(Z 50 f.f; C;'Bw%! ,D'_ PESW TV I W14
- . .
o~ . fs b b CLAY, L .
— /5 . R I ye/l};w?k e i\s\w §vay frwn SE 0D ¢ o L L 1
| T 2l " b A5 e Ao g o
I 53 sofy P2 55*3‘5”1 ST ey denge
N 7 ‘ Few ‘!Cfp?v!wf}!ﬁ of f\:[ i .‘i{tx‘fi 5. i dndstrs @ {1
- — 1g' e e @ 1%
- - {J:L_r ity wit 'fu; it . {xgiiﬁ‘é‘ 34’3:7 , ‘%’5 ?ga
e 2.0 ] : .
I - [ sedt veme 2U-2t0 t&zﬁ,#~7 e wee F
W
— — ‘ PR B
it s ’z’bﬁi . 2&& ;}.'“g I e B N L -
2'5»_« i :} St d 1 { 7 . -B ﬂPW‘
- ]
- - \ PAl 2"[’%" - v?rcc:& . . g (Bt
50— Vb
S R - . | JH S
- ~ | R Yo T
2
PROJECT No.._ 2998 GWL: DEPTH 5259 DATE /TIME &bt e rizg | NOTES:
DATE BEGAN: ___bl/sfed ——— QWL DEPTH DATE/TIME
DATE COMPLETED: flelieled
vl
FELD GEOLOGIST. EAE
CHECKED BY: B

F—188 (8LS—R2)

DEC. 92

FRONTY

BORING NO.
SHEET  ofF




THE HUTCHINSON GROUP, LTD
4280 Old William Penn Highway

Murrysville, Pennsylvania 15668 DATE DRILLED: l15)oH
Office 724-325-3996 -- Fax 724-733-7901 WELL TYPE:
: WWW.geo-image.com _ WELL # Plv-2 DEPTH: 3.5 ELEV.
PERMIT #: , ‘
47 S e P @,mi o-19.5' JOB # »
PADLOCK KEY #:
OWNER:

SITE ADDRESS:

| GROUND SURFACE
RN FRCERCHR I A 1& A & . A
o e W :
Well Protector: CONCRETE o - N
. 5 gt A2 . ~ O o S
Well top: + h Y NN . DEEP
Casing: 2 " Sch. 40 Type | PVC, \jij PR B A R
Flush Joint Threaded, TPI. NAA NN R 0 = b
s 4 - 4 [S43
Screen: 2. " Sch. 40 Type I PVC, /1/§ t/i/ A "
0.019 siot, rows of slots, i\i\ '\i\i 2 g g g g
" . AR A o o o o x
spacing. /\/\ \/\/ e L w [re o
Pellets/Chips: 5T Shus-ged  pelleds L A
Screens & casings were hermetically
sealed: __yeslfo) GROUT ¥
Centralizers installed: L yes/@
Material: PELLETS/CHIPS ¥
Welt developed: o @}no
Method:  .ae devrle
Y £ CASING v
Duration: 19 enon .
Well gravel: _pex *3
Grout mix: _Poclaed Type T/T
Drilling method: ¢ seses vl 85, | 3" o Vo ravar
4 |
Well driller __Q,@S;_L‘ba,cremu_ﬁ%_u e
License #: S
Drilling co.: E{",g}m‘a\&‘j";‘lzﬂ!&n Técj‘mmm o
N B
Phone: _ { ) o
Address: o
Engineer _ SCREEN v
Eng. firm’ o WELL GRAVEL
Phoone: (. 4— HOLE DIA—%

Address:




Well Construction Log
Well ID: Pw-3 (s -\
Total Depth: 45.0'

PROJECT INFORMATION

SITE LOCATION

Site Name:  Johnston County Landfill Northing:643,774 s +
Site Location:  Smithfield, NC . P
. Easting:2,171,955 o '
Elevation: 165.89' TOC 4 5 e
Logged By: E.ltle Local System
Date(s) Drilled: 6/14/04-6/16/04 s s 9
Drilling Co.:  Engineering Tectonics .
Drilling Method: HSA, air rotary w8
Rig Type: Mob“ B..57 Siyw M00Tem 300 lett 100 el
Sample Method:  Split spoon Y Water level during driling (below ground)  Page 1 of 1
Notes: WL 8.65'6/17/04 1 Water fevel in completed well (below ground)
) WELL
=pTH | SOIL | 8 WELL
DEPT SYMBOLS g FORMATION LITHOLOGY COMPLETION CONSTRUCTION
i 8" Steel protective
4 cover with lock
0 R 4" expandable cap
| ErTmasm SILTY SAND: yaliowish % 2% 2'x 4.0"
1 E = T AR Ak orange fine SAND with Concrete pad
J —To'TT' :: _'rr —,T- clay,. dry, dense 6" Sch. 40 PVG
-5 ;$$:$ casing set to 25 ft
~10 _.{ L - b oo - o)
R NS L Rk SILTY SAND: yellowish
] xi 1;1 orange and fight gray fine 0' to -28" Grout
S B L AR Sk SAND with clay, dry, very 0 -85 Lrou
1 m :,‘i o I ee dense, few rock fragments
-15 e at 19 ft,
| FrrEr
| e
| :,[._1:,;1__,; SILTt\h{ S/ZND‘t highlé/ t
-20 e T wealnered stity muastone, . ; . AN
ik T T T ] very hard drilling -35t0 3; Riser: 4
| ErEed Sch. 40 Type | PVC
(o T T
-25 o T  bed : . 3
I P, -28', bedrock MUDSTONE: silty
L mudstone, fight gray, fresh, / /
I = fracture at 26.5 producing 1
) I minimal water
R N ety MUDSTONE: b dd 33 to -28,
iy seam 37 ft p‘rodrﬁ\girr‘]énu oy Bentonitef Shur-pel
B minimal water bl - pellets/chips
S35 s H -45't0 -33'; Gravel:
L e b #3 D8I filter sand
-40 o ity w—m , -45' to -35'; Screen:
ERiipgtiy . o 4" Sch. 40 Type |
I e —— N — PVC 0.010" slot
45 J ““““““ ‘e .




" THE HUTCHINSON GROUP. LTD.

LOG OF BORING NO. pi/-3 @mw;m
5 Sula ol Z COORDINATES 3|
9 P i’% oSG 8|y N Y3850, S| £ 7112030.262 =
iy L ~lozs | | :
ar | by lEo 1278 2u]s SURFACE EL: 1 REMARKS
(") ol ZZ]0u& G afx ) 0
Lot PP S P i) Sla . O
Lo «»n jo Z o0 - n
@ _ DESCRIP TION : -
. AR etET '
- | w&wﬂ FAWD, /_{,e_/,g‘w's!“ svange, dry, o
. ] 6" Bee e:'mm; G287
Crovded & p d.u})
oA . .
o 5 -1“ 73 WQM Shnb - yollywith oravge, dey,
. ~&s . -
- et RV A dense o .
65k T
. |
B S ] - S I" bt ‘;"L : .
I PR e st B A e A
z g— — 7% /5 dry, Neoy AenGe .
- =
s *’;MM §rom SAND ;Jg.;/gm clor e the wagh, 4 ¢l (
L 45-3 2 5%.,/'5—/ ar&.m?e L‘Q‘”f, Wy ({;{m&n )
WE T
f= e . , \j{;@"\f‘ Lganj @!‘h}i«ﬁ?
- - foek ?f:ijw\aﬁ‘a ot 19 PR
— 20 - . /"/0’:9;’ A’f L‘s‘r
S ; .
- 54 Jﬂ/@é’?}? 0.2
285 b - NS
O sl
S Zf —] ZS’~ . \.‘N,__lgﬂ, 25
B 7 y S L cg)«)f;: % /a)
— - Crapbuce af 265 @RS ; ’”
30— [, cowr st Seesh
- —
- —1
;.
PROJECT NO.: _WZ/? ‘//g y - GWL: DEPTH L 65 DATE /TIME ©ff1 o4 g [13e | NOTES:
OATE BEGAN: _& ”{'Jﬂw v GWLDEPTH__ DATE/TME
OATE COMPLETED: _bI!L '[iw_z.“____._. DRILLNG METHOD: % Gusprr o rock
FIELD GEOLOGIST _EAF cpld spean govephie
CHECKED BY: 007 ey Thloense G sede

F—188 (8LS—82)

DEC. 92 BORING NO. Pus-?

FRONT

SHEET | OfF >




" THE HUTCHINSON GROUP, 11D,

LOG OF BORING. NO. &J"}me“@“ '
= 6w ol Z COORDINATES =
e o {gulE 2 LE s 2|
= i Pl RaleEw i SE U Ry N E =
W= ol Mz ise |8 i
i AR A Ea e E ) SURFACE €L: - 1o REMARKS
& a<fm z| 9|* ' s
o DESCRIP TION -
- ] 3W§+. zons q.}, 2! . ‘PIO‘L‘)MW? ~ o Ape
Ea— ’1’0 ~—i
p— o §
N B ) 1y !
S B S B M St S ) r ’
5 1 Bod. a 4 17
. ]
S o J—
- -
- .
5y ]
| |
N ]
- |
S (55;«
ga |
) } p > e d M—<—~~{
PROJECT NO.._2778 GWL:DEPTH _ DATE /TIME NOTES:
DATE BEGAN: _ Llwler — owioeem DATE /T oy
DATE COMPLETED: __L[1e[0d K Hon- B —
Pedellel —  DRILLING METHOD: —
FIELD GEOLOGIST &AL -
CHECKED 8Y: . T o
F—~188 (815-02) '
OEC. 82 BORING NO. P 3

FRONTY

SHEET.Z OF 5




THE HUTCHINSON GROUP, LTD

4280 Old William Penn Highway
Murrysville, Pennsylvania 15668

MHffice 724-325-3996 -- Fax 724-733-7901

WWW.geo-image.com

é“ P\(C C&_S‘V" O*Q.g.
/3(0&‘1-} W placa

Porttand Type /I ceentsT

Well Protector: __j")il
Well top: 1205
Casing: _4 " Sch._H40 _ TypelPVC,
Flush Joint Threaded, TPL
Screen: Y " Sch._40_Type I PVC,
0.0 34 siot,

rows of slots,
" spacing.

Pellets/Chips: usf gx,mf.%_t_:?'et%é%

Screens & casings were hermetically
sealed: yes{ho
Centralizers installed:

Matenal:

U

Well developed:

Method: __aw refary ey
5 vv\;v\
wST % 3

Duration: __
Well gravel:

Grout mix _Peddard Tipe T/

Drilling method: z” auter

Well driller: _fon Rocrees
License #. _

Drilling co.: é@ﬁﬁm@mi,__
J

Phone: () '

Address:

[

Engineer:

Eng. firm: R

Phone: ()
Address:

+

£ bagd

4

./ s/
N N
VAR S
NN N
NN e
/ 4
/\i\ Yy
NN N
A2 A4
N N
N i N
A% VA
A A
NN NN
a4
NN

4 HOLE

DiA—>

DATE DRILLED: ¢ ~/#-0Y

WELL TYPE:

WELL # P/ 3DEPTH: 42’ ELEV.

PERMIT # Mo

JOB #

PADLOCK KEY #

OWNER:

SITE ADDRESS:

GROUND SURFACE

‘ A I A A4 ‘i
"CONCRETE ¥ o o oy
~4 ls3 )
. "DEEP _
e} O e} O
- = e
22 52 rg“} Ead
= b = =
O O Q O
o . o o
tae w (3% u.
GROUT ¥
PELLETS/CHIPS y
CASING
SCREEN v

N,

WELL GRAVEL

45 10 35i

FROM:

Lt




Well Construction Log

Well ID:

PW-4

Total Depth: 32.0'

PROJECT INFORMATION

SITE LOCATION

Site Name:  Johnston County Landfill Northing:643,756 ow +
Site Location:  Smithfield, NC . B
N N Easting:2,171,831 o ‘
Elevation: 156.57' TOC g oy e

Logged By: E. ltle Local System e S e

Date(s) Drilled: 6/15/04-6/17/04 » s °
Drilling Co.:  Engineering Tectonics .

Drilling Method: HSA, air rotary oS )

Rig Type: Mobil B-57 ' e s
Sample Method:  Split spoon y_ Water level during drilling (below ground) Page 1 of 1
Notes: WL 5.61' 6/17/04 ¥ Water level in completed well (below ground)

0
DEPTH | soi |8 £ WELL WELL
SYMBOLS cg ORMATION LITHOLOGY COMPLETION CONSTRUCTION
4" Steel protective
4 cover with lock
2" expandable cap
Y ) S— o
T Do sm SILTY SAND: yellowish | 2'x2'x 4.0
E T LS T N
AR PR B orange to light gray fine o’ Concrete pad
1 mEmT SAND with clay, dry, very
RRNAER, AEE Ak dense
Atk TR
T 4" Sch. 40 PVC
-5 T e casing set to 16.5 ft
{ mTm
4T e T T
| EEres
| EErts
S104 EIETE ,
"'1"‘”3——“‘ SILTY SAND: yellowish -35to 3; Riser: 2"
T ERETET orange and light gray fine Sch. 40 Type | PVC
EE R SAND with clay, dry, very
1 mEmTm dense, highly weathered
T T rock
40T T T - T
AR Lo Tk SILTY SAND: greenish 0'to -28" Grout
4 [m pe SRR T . .
e T T ‘ gray siity mudstone, highly ’
1o -16.8', bedrock weathared, very dense,
LT dry, few rock fragments
T -33'to -28%
o MUDSTONE: siity Bentonite: Shur-pel
-0+ mudstone, light gray, fresh | pellets/chips
MUDSTONE: brown muddy M '
| seam 22-24 ft; producing Iy
minimal water / e :
BRI R MUDSTONE: fresh B : -48't0 -33'; Gravel:
1T mudstone with a soft Y o #3 DS filter sand
T weathered zone 26.5-27.5 o
L ft and fractures at 26 and e .
| ] 31 ft. v . -45'to -35" Screen:
R s 'g . 2" Sch. 40 Type |
-30 4 LT M : PVC 0.010" slot
S : :




THE HUTCHINSON GROUP, LTD
4280 Old William Penn Highway
Murrysville, Pennsylvania 15668

Nifice 724-325-3996 -~ Fax 724-733-7901
WWW.geo-image.com

./d“‘x(g '
J PN Coseg” " b 0 7165

Well Protector:
Well top:
Casing: .2 " Sch._Hv_ TypelPVC,

Flush Joint Threaded, _ TP

Screen: 2 " Sch. Yo _Type | PVC,

c.oto slot,

rows of slots,
" spacing.
Pellets/Chips: 155 S -Pal

Screens & casings were hermetically

sealed: yestnio)
Centralizers installed: yes{nio)
Material.

MEthOd ?k)fgﬁ/m

Well developed:

Duration;

Well gravel: _bex <3

GvaUt mix: fortangd 7?5;?6. I/E

Drilling method: v suser wlss.
Well driller: Qom P)aswefa

License #:

Drilling co.i _ ?f&ﬁteﬁﬁﬁv":ﬂ@ Tectpores

Phone: () o
Address: .

7
\/\
/

[ HoLE 0

DATE DRILLED: 15 )ed ~ 6f1nfof

WELL TYPE:

WELL # fw-4 DEPTH: _3Z ELEV.
PERMIT # .

JOB #

PADLOCK KEY #:

OWNER:

SITE ADDRESS:

GROUND SURFACE

A I A ﬁk A h ﬂ
Yy
od 9 o N 3§
o g ¢ ¢ ¢
ey
& ) Y w Ry
- a4 o Py £y
= = = = s
o) s} 5 o o}
o o [od o [0
e - 89 - 19
GROUT v ,
PELLETS/ICHIPS v
CASING v
SCREEN e
WELL GRAVEL A4




" THE HUTCHINSON GROUP, LTD.

LOG OF BORING NO. pw-*

DATE BEGAN:

Glisteds

FIELD GEOLOGIST. _EAS
CHECKED BY:

lod e 11734
GWLDEPTH ______ DATE/TIME B
DRILLING METHOD: & 2upes wfl_spldspen

a7 retaey  a racke
i

= Gule ol Z COORDINATES - 1z
! B S = . i}
>.<§ i m% Xz §>‘ - NGT3EIL. 9L 2v19eg 20 =
W oI ST RO R ® REMARKS'
Wi g Lo gxm 2512 SURFACE €L .. 1n v
Ll T =zla99 g a : O
L aTimo Zz g q
o ‘ DESCRIP TION : -
’.‘w | //’f/erffi mr&w«jé Shuby o] LIA\/ . C\r\, . ; » .
. : 4" Pl Sk 40 pagia
P -t D“">6~5¢' .
f— B . w'\‘7t%a{”i o . N . -
b 57 3{ : 4,'//0h,,5’L ora 4 fﬁNi_) _w} cLEY, J"‘)' ey SAF cabihe o desmal
A L N2/ [l T Rdaia SR
— —d .
t— /O . 5&/ . \4\\7\»\\1 VJ,:A»%.MM} f&zn&‘ Ye,”aws?i ornu\?i P
- S 77 Y os ol gty weef danse, Aoy s elay
- T prewn o 137
)5 . / ﬁ"‘"&""'r{*%" ?‘f&*{ ity TP s TP :‘Jz‘;ﬁfﬁ.’ ] (:\:% - B ci : Mo a %
5ofyn 4 o o A5 can b eltiay ¥
- - , dernse | e wi recle Fragetscts
I ) o3 | N dierf, Fewr rocke g S ss
L - o Tol e l6s’
— 20— »g;‘.{»? /‘y‘,_v‘gc}l,'d"\/‘—’ f"j‘;_‘} g"(’”{; %fﬁr\, c}f“f
L — . .
— - rwe,:%u,l,\ Yo oy, wetaTbvenal zove 28" P '
- ) darbomaal prade s ;:wbcﬂﬂu:-z’ﬁ‘"";"
; o s ebuciog Al qpee
Lgh‘j 5;("& t,;"\/we a 1ip { ‘ } JF .
o N 5% popatherted Leoe 265 -2 G
o BOM G !&a«“’i’v‘? ““"kr M:f;
- = e K P I
R UV SO N — . R 44
- B o 31
2<
73 n% - ’
PROJECT NO.:. 2778 . GWL:DEPTH 6/ pATE /TiME &l NOTES

F—188 (8LS~B2)

FRONT

DEC. 92 BORING NQ. Fw- 4
SHEET 1 OF 2




Well Construction Log
Well ID: PSW-2
Total Depth: 35"

3roup,
PROJECT INFORMATION SITE LOCATION
Site Name:  Johnston County Landfill Northing: 643,990 b
Site Location:  Smithfield, NC Easting:2 174 868 -
Elevation: 163.71' TOC ==t B SIS
Logged By: E. ltle Local System w5
Date(s) Drilled: 6/16/04 ) 5 s e
Drilling Co.:  Engineering Tectonics
Drilling Method: HSA, Split Spoon e s )

Rig Type: Mob“ B~57 . Qwot 100 Tedl 100 ‘el 100 feet
Sample Mathod:  Split spoon /. Water level during drilling (below ground) Page 1 of 1
Notes: WL 11.20' 8/16/04 1 Water level in completed well (below ground)

%)
DEPTH SOIL Q FORMATION L WELL WELL
SYMBOLS| @ . THOLOGY COMPLETION CONSTRUCTION
4" Steel protective
| cover with lock
J 2" expandable cap
O -1 ST IR )
l Emfmysm SILTY SAND: yellowish g 2'x2'x4.0"
DT LT .
AR orange silty fine SAND, dry 7 Concrete pad
iRy
1 T ‘ ..
| ErET 0' to -16"; Grout
-5 o EEETET S
| FmEos SILTY SAND: yellowish -20 to 3; Riser: 2
T e 1 .
JEmT=T orange silty very fine SAND Sch. 40 Type | PVC
R gy psLE with clay, medium dense to
~ T T
AL pRAEE S dense, greasy feel
4 T
-l10 4 EedTd
e
ST L T LT
J T ’T‘ ST - T
] e
-15 H ETa . , .
| Frrxns SILTY SAND: reddish / -18' to -16";
1 ——xr: T 3—1 brown sitty very fine sand Bentonite: 3/8" Shur-
R RAE with clay, very dense, dry, plug pellets/chips
IR iy it sar relict layering; few rock Fee v
1 M fragments at 20 ft, v v
_20_« TTTTT e e .
O M R s N e B -35'to -18'; Gravel:
AR Ry e M #3 DS filter sand
1 T B e
T - T e Py “en e
(m "T‘ T T et e e
| mEmiET N MM
e o+ T TT 4 sy e
-25 - 1:$|$ - v v ) |
AER, LR P SILTY SAND: light brown Y el -35'to -20'; Screen:
| mETET and olive green silty very o NN 2" Sch. 40 Type |
By R A fine sand with clay, dry, e H PVC 0.010" slot
i K e M
jr: ey AR relict layering  moist at 33 ses ses
1 lEmEm T Lo
304 EETTT R
| Erwre i .
[T7 e T 2T Ve Ve
1 TI‘T:‘T e ree
T M .
| Eorrs CIEENY e ean o
. ST e e p\r']/c ap: 2" Sch, 40




- THE HUTCHINSON GROUP, LTD.

LOG OF BORING NO. psi- 2
— . . ' COORDINATES =
. suls el 2 COORDINATES 2
P a‘ lJJ P
2= | FG |uF|a2Eldzd " ; g
a. RN 87 4 b 1 RE '
w | W [To|ETElZYS SURFACE EL: o MARKS
Lt = <(Z 3PJlvwotq : o
~ & DESCRIPTION -
L B Jellewrist »mv-»%f;g&w@( dey
- ]
b & ‘]%wa T T .,Af//;‘w,ﬁu E}'r’dﬂ"ﬁ‘%‘ o sA e W/ crhl,
< T € 7 - qeeasy fogl
— S i} of J ::Zv’-!x', ool sl b 0 J Y fea
| . .
jo = A;{,@«sai Cfvmf . w/fo.»-"z‘/i el P SR LT 4
B LA IS . a
I [ N X “f cley
/g b wawww"mw o ko (‘an?/ Fa y’{_c.}:’-z‘é?— \b’/cxvﬂp’ ~.:lt’.¢~? fi’rﬁ—w% . /
.3 Z"ra[( o f, A -z . ¥ “'{: .
o ~ S 5014 . Ay el /aﬂ,,,ﬂ?, Sty same wf CLay
R i ‘
- p— .
e 10 e PP @M’wak ‘F;'a?w‘&«-’f'ﬁ
» _ 5’4 ) 7,/5 /§ AV e ;;/()mm,p.w)r ‘g’@f"?""«'
77 .
- ]
D M bvpo olive greent, iy ok SAMS wf
2 ' Py 7 Loy ' :
O‘bﬁﬂw Clavy, gel b loperimg, doy PR TONEE RS ey Jiw
b 30 —dmofe e ey g 0
<, o ¥
e "&f‘r}' é uf
- o 0= T TS I
= 7 Ve e *9’; ;’%/
— ]
1.5 bop 035
- .
PROJECT NO.;“‘ZT}Z?LT% ______ GWL: DEPTH L. 10 DATE /TIME i@’“f_”i e | NOTES:
DATE BEGAN: __| ”{ﬁ!%i, —————  GWL:DEPTH ____ DATE/TIME ____ _
DATE COMPLETED:JGM_h,_, DRILLING METHOD:- f;,s"@,;&m( ek Spb *:Z»‘vfi_gm
FIELD GEOLOGIST_EAE
CHECKED B8Y:
F—-188 (B’LS'—BZ) DEC. 32 BORING NO.
i SHEET ¢ OF ;.

FRONT




- THE HUTCHINSON GROUP, LTD.

LOG OF BORING NO. Psw-2
—~ : Z ' COORDINATES &
hd re LlasgE|E, |y N £ 5 ,
= o 1HFlozsSe| L N i REMARKS
o (! LalzTu Wlo SURFACE. €Lz
wl [ o} <> x . %)
J al ==z 8(1)0 nolg . [8)
! w<la z O @
o R DESCRIP TION
v )
- As7.18%5 ]
]
oo D
p— R |
Gy g < NO .
PROJECT NO.__4 1% CWL:DEPTH . DATE/TIME | NOTES:
DATE BEGAN: . bllk[oH GWL:OEPTH ____ DATE /TIME o
DATE COMPLETED: _nlftion DRILLING METHOD:
FIELD GEOLOGISTi_ E#f
CHECKED B8Y:

F—188 (ms—az)' OEC. 92 BORING NO.

SHEET? ofF -
FRONT



THE HUTCHINSON GROUP, LTD
4280 Old William Penn Highway
Murrysville, Pennsylvania 15668

Office 724-325-3996 -- Fax 724-733-7901
www.geo-image.com

DATE DRILLED: G/l ] oY

WELL TYPE:

Well Protector
Well top:
Casing: > " Sch._Ho  Typel PVC,
Filush Joint Threaded, TPI.
J " Sch. Ho Type | PVC,

Screen:

slot, __rows of slots,

"

spacing.

Pellets/Chips: ©%E Sher-tlus 3g [ ey
&

=1

Screens & casings were hermetically

sealed: yes@
Centralizers installed: yes/ﬁg}
Material:

Well developed: A—_MMMVE%\S/%O

Method: lhaii | puvas
T

Duration:

Well gravel: st~ 2 (4

0 ‘pess)

Grout mix:

Drilling method:"’jiﬂu
Well driller.  fae  ©

License #:

T b

Ddl\ing CcO,: _“Eﬁ(%(rvv-;%‘/ e 4
3 1

Phone: 'ﬁ(ﬂ_#__')_)_—_wrgm_m__#“,_ﬂw
Address:

Engineer

Eng. firm: o e

Phone: (3

Address: _

WELL #Pow-2 DEPTH: __ 35 ELEV. -
PERMIT #: !
JOB #:

PADLOCK KEY # _0©0534

OWNER:

SITE ADDRESS:

GROUND SURFACE

; ‘ I A ﬂu ﬁ; ﬂl .
Lo CONCRETE v N 4 O 5y
| " DEEP b N~
NN o o] o] o o
KN et = = = i~
NN
/7 ' g [
NN I3 \ .
VN < i ~ 9
A %
(NN NN .

N NN = = = = =
V4 /7 O (@] Q O Q
(NN NN @ & & & b

NEN NN [S U u. u. [V
A ’s
NN NN
A N

NN NN
s 7 LSS

NN NN : .

AN NS . 4

AL NG GROUT

POCH OO0

B.o’o Oe“°°

‘:0:‘ 9:9:‘ )

#9%° 26%s"d PELLETS/CHIPS Y
CASING ‘L
SCREEN J{_
WELL GRAVEL

4~ HOLE DA~



Well Construction Log
Well ID: PSW-3
Total Depth: 28

PROJECT INFORMATION

SITE LOCATION

Site Name:  Johnston County Landfill

Site Location: Smithfield, NC
Elevation: 174.52' TOC
lLogged By: E.lille
Date(s) Drilled: 6/16/04

Drilling Co.:
Drilling Method:

Engineering Tectonics
HSA, Split Spoon

Local System

Northing:643,454
Easting:2,171,724 o

(223

pswi2 1
!
PW2
223 )
pw-3
PWL Y MPLSA
® 9

. . ® o RO e 308 tee
Rig Type: Mobil B-57 :
Sample Method:  Split spoon /. Water level during drilling (below ground) Page 1 of 1
Notes: WL 20.91'6/16/04 Y Water level in completed well (below ground)
0
DEPTH SOIL 1 & EORMA WELL WELL
SYMBOLS % MATION LITHOLOGY COMPLETION CONSTRUCTION
] 4" Steel protective
cover with lock
J 2" expandable cap
0 - ; Y "
1 opeaaan SAND: medium SAND with f }/ 2'x2'x4.0
I clay, yellowish brogwn, ) Concrete pad
loose, wet,
s g -13 10 3; Riser: 2"
| EETET SILTY SAND: yellowish Sch. 40 Type | PVC
[T brown medium SAND with
TR T clay, loose, wet 0'to -9'; Grout
T O T
I M me g
-10 o T e ,
| = ml SILT: greenish white to I -11'to -9% Bentonite:
EE— yellowish orange clayey I ves 3/8" ShUF“D‘UQ
) :*‘:'“: SILT, moist, low plasticity . ‘ pellets/chips
-15 o [ =%
:M:’“: ‘ ‘ -28'to -11"; Gravel:
50 1 ey e e #3 DS filter sand
h Jerm T T sm SILTY SAND: yellowish vl i
T .
Ehaithat orange silty very fine
[ e SAND, dense, dry to moist, e e
[T T T R . . re e
T relict layering with rock h .
] 1 Tr 1 1;1: fragments at 27 ft. Vo e -28'to -13% Screen:
TeS A METET o o 2" Sch. 40 Type |
| Ergrd e o PVC 0.010" slot
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Do R
B E£nd Cap: 2" Sch., 40




- THE HUTCHINSON GROUP, LTD.
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THE HUTCHINSON GROUP, LTD
4280 Old William Penn Highway
Murrysville, Pennsylvania 15668

| Office 724-325-3996 -- Fax 724-733-7901

WWW.geo-image.com

Well Protector:
Well top: N
Casing: _2_ " Sch. Yo Typel PVC,

Flush Joint Threaded, TPL

Screen: _ " Sch. Yo Type 1 PVC,
a.01_ stot, rows of slots,

" spacing.
Peliets/Chips: bek

te

hud-us 5f8
3

Screens & casings were hermeticalty

sealed: yes(fio)
Centralizers installed: N yes/@
Matepal: —
Well developed: __(Jesino
Method: _puee/bed
Duration: -
Well gravel: _wsy *3 3md _
Grout mix:

Drilling method: avgey 67wl gs
B

Well driller Rop Boveen

License # _

o)

Phore: (o
Address:

Drilling co.: _En sipecing  Tretoanwd
3

Engineer

Eng. firm:

Phone: ()
Address:

AN
AN

N
VAR
7

N
\/

NONON N
t/t/:/\/\/\
AN

N
\/
/.

/\/
AN
e

N
N
o],

DATE DRILLED: 4 //s/o4

WELL TYPE:

WELL # Psw 3 DEPTH: 2.8' ELEV.

PERMIT #

JOB #

PADLOCK KEY # ©336.

OWNER:

SITE ADDRESS:

GROUND SURFACE

1
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{19 1L e [V L
GROUT ' l
PELLETS/CHIPS v
CASING
SCREEN v
WELL GRAVEL v
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WELL CONSTRUCTION RECORD

North Carolina - Department. of Environment and Natural Resources - Division of Water Quality - Groundwater Section
CERTIFICATION #2091

PHONE # (B&) 724-&SPY

WELL CONTRACTOR (INDIVIDUAL) NAME (prin (Ronald Barron

WELL CONTRACTOR COMPANY NaME Engineering Tectonics
STATE WELL CONSTRUCTION PERMITH#

ASSOCIATED WQ Permit #

(if applicable)

(if applicable)

1. WELL USE (Check Applicable Box): Residential ] Municipal/Public
Recovery [] Heat Pump water Injection[] other [] If other, fist use: B2 PS> ~

Monitoring

2. WELL LOCATION:;

Nearest Town: Smithfield

CountyJohnston

680 County Home Road, 27577

(Street Name, Numbers, Community, Subdivision, Lot No., Zip Code)

3. OWNER Johnston Co. Utility Department

Address 080 County Home Road

Smithﬁeld

(Street or Route No)
N C.

27571

ot Town

19—934—4576

Zip code

Avea ode- Phone numbet.

. DATE DRILLEDY-

7-04

. TOTAL DEPTH10.0

® N bk

. DOES WELL REPLACE EXISTING WELL? YES [] NO .
. STATIC WATER LEVEL Below T%p of Casin

.TOP OF CASING1S30

(Use "+" if Above Top of féas i
FT. Above Land Surfau:

Top of casing terminated at/or below land surface requires a
variance in accord nce with 15A NCAC 2C.0118.

. YIELD (gpm):

9
10. WATER ZONES (depth) Unconfined Aquifer

METHOD OF TESTIVA

[} 1ndustriat '

Agncultur I

Topographic/ Land setnng
CIRridge lope [] valley g Flat
(check appropriate box)
Latitude/Longitnde of well location

(degrees/minutes/seconds)

Latitude/Longitude source: [] GPSLTopographic map
(check box)
DRILLING LOG

Formation Description

DEPTH

From _
see attached lo g

11. DISINFECTION: Type™a _____ Amount1Va

12. CASING:
From+3.0 To gho

Wall Thickness .

Dlameter or Weight/Ft.  Material
2" PVC

From™ To

sch.40
Ft

From To

13. GROUT: Depth
From 0 To2.0

Ft
Material
rt Portland

Method

From TO

Tremie
Ft. ’

14. SCRE Depth
Fromgld TolOO

From To______

Diameter

Ft 2"

Slot Size Material
VC

in. 010 iy

15. SAND/GRAVEL PACK

From3.5

Depth
Tol10.0
FromZU 703

in. 1.
Size aterial
Pt #3 Sangd

Ft 378 Bentoniie

16. REMARKS

LOCATION SKETCH
Show direction and distance in miles from at least
two State Roads or County Roads. Include the road
numbers and common road names.

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
CONST RULl ION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

T e j / @4{»’&%/ - /g//////lt‘ rvw/@ ~Teedose | 6-22-04
SIGNATURE OF PF RSON CONSTRUCTING THE WELL DATE

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 133-3221, within 30 days.

GW-1 REV. 07/2001



WELL CONSTRUCTION RECORD

North Carolina - Department. of Environment and Natural Resources - Division of Water Quality - Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (pringRO121d Barron cerriFication #2091
WELL CONTRACTOR COMPANY Name Engineering Tectonics PHONE # ($&) 7244 9 ¢ }/
STATE WELL CONSTRUCTION PERMIT# ASSOCIATED WQ Permit #

(if applicable) (if applicable)

1. WELL USE (Check Applicable Box): Residential ] Municipal/Public ~ [] Industrial [71 Agricultural [
Monitoting Recovery[[] Heat Pump water Injection[] other [T] If other, list use: PSW-

2. WELL LOCATION: Topographic/ Land settin
Nearest Town:; Smithfield CountyJohnston CRidg ep llz)p e [ valley [ Flat
680 County Home Road,27577 (check appropriate box)
(Street Name, Numbers, Community, Subdivision, Lot No., Zip Code) Latitude/Longitude of well location
3. OWNERJohnston Co. Utility Department (degrees/minutes/seconds)
Address 680 County Home Road Latitude/Longitude source: ] GPS [ Topographic map
(Street or Route No) (check box)
Smithfield N.C. 27577 DEPTH DRILLING LOG
City or T Zip cod Formation Description
"5 Tor8¥ 4578 1P code seoattached log P

A“Eﬂ,'ode Phone number
. DATE DRILLEDS-16-04
. TOTAL DEPTH35.0
DOES WELL REPLACE EXISTING WELL? YES[INO [X
. STATIC WATER LEVEL Below T:)fp of Casin
(Use "+" if Abave Top of %as“)’
. TOP OF CASING 1S 3.0 FT. Above Land Surface

Top of casing terminated at/or below land surface requires a
variance in accord nce with 15A NCAC 2C.0118.

9. YIELD (gpm): METHOD OF TESTI/a
10. WATER ZONES (depth) Unconfined Aquifer

0 1 Lk

LOCATION SKETCH
11. DISINFECTION: Type/a Amount 1V/a Show direction and distance in miles from at least
12. CASING: Wall Thickness . two State Roads or County Roads. Include the road
Deq Diameter or Weight/Ft. Material  numbers and common road names.

From+3.0 To20.0  F2" sch.40 PVC

From To Ft
~ From To Ft
13. GROUT: Depth i

From0  Tol6.0 i Porthd ™ Tremio

From TO Ft,
14, SCREE Depth  Diameter i ‘

From%q To35 Op 35.0°  Frav n .%li)(t)SIZem. P\I\/A(a:tenal

From To Ft. in, in.

15. SAND/GRAVEL PACK

From 18.0 T0350 Pt #3 Sanglatenal

FromI6U  Tol180  pt3/8 Beéntonite

16. REMARKS

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
CONSTRUCTIQN STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

~2 AL’/7Zb!4mv o E'////frmr\/ /zzfé/noj 6-22-04

SIGNATURE OF I’} RSON CONSIRUCTING THE WELL DATE

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 133-3221, within 30 days.
GW-1 REV. 07/2001



WELL CONSTRUCTION RECORD

North Carolina - Department. of Environment and Natural Resources - Division of Water Quality - Groundwater Section

Ronald Barron

CERTIFICATION #2091

WELL CONTRACTOR (INDIVIDUAL) NAME (print
WELL CONTRACTOR COMPANY Namg Engineering Tectonics

STATE WELL CONSTRUCTION PERMIT#
(if applicable)

ASSOCIATED WQ Permit #

PHONE # (FQ 72/-& 99 Y

(if applicable)

1. WELL USE (Check Applicable Box): Residential C] Municipal/Public ~ []
Recovery (] Heat Pump water Injection ] other [] If other, list use: PSW-3

Monitoring

2. WELL LOCATION:
Nearest Town: Smithfield

680 County Home Road,27577

(Street Name, Numbers, Community, Subdivision, Lot No., Zip Code)

3. OWNERJohnston Co. Utility Department
Address 680 County Home Road
(Street or Route No)
N.C.

Coun’[vJOhHSton

27577
Zip code

Smithfield

City or Town State
_919-934-4576

A?"etTC)ode- Phene number
4, DATE DRILLED®-16-04
5. TOTAL DEPTH28.0
6. DOES WELL REPLACE EXISTING WELL? YES[JNO

7. STATIC WATER LEVEL Below Top of Casing; FT.
(Use "+" if Above Top of %as"l@’
8. TOP OF CASING 18 3.0

FT. Above Land Surface
Top of casing terminated at/or below land surface requires a
variance in accordance with 15A NCAC 2C.0118.

9. YIELD (gpm): METHOD OF TESTIVa

Industrial [[] Agricultural [7]

Topog:phlc/ Land setting
CORridge Llsiope [J valley [} Flat
(check appropriate box)
Latitude/Longitude of well location

(degrees/minutes/seconds)
Latitude/Longitude source: [ GPS ] Topographic map
(check box)

DRILLING LOG

DEPTH
Formation Description

From To
see attached log

a
10. WATER ZONES (depth); Unconfined Aquifer

11. DISINFECTION: Typel/a — Amount1¥a

12. CASING: Wall Thickness .

Dep{l& Diameter or Weight/Ft. ~ Material
From+3.0 Tal3.0 t2" sch.40 vC
From To Ft
From To Ft

13. GROUT: Depth Materyial Method
From O To9.0 Ft Portland Tremie
From TQ Ft.

14. SCREE Depth  Diameter  Slot Size Material
From13.0 _To280 py 2" iy 010 ;, PVC
From To Ft. i {

15, SANDIGRAVEL ~“PACK 8. .

Depth Size rial
From 110 To280 i #3 Sang 118
FromJ.U Toll.0  Ft’ Benfoniie

16. REMARKS

LOCATION SKETCH
Show direction and distance in miles from at least
two State Roads or County Roads. Include the road
numbers and common road names.

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 154 NCAC 2C, WELL
_CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELI, OWNER

S ke Ry e Fn 55 weeriy T e Sfriryg 6-22-04
SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC

27699-1636 Phone No. (919) 133-3221, within 30 days.

GW-1 REV. 07/2001



WELL CONSTRUCTION RECORD

North Carolina - Department. of Environment and Natural Resources - Division of Water Quality - Groundwater Section

CERTIFICATION #2220 2091

WELL CONTRACTOR (INDIVIDUAL) NAME (prinnRonald Barron
WELL CONTRACTOR coMPANY Name Engineering Tectonics

PHONE # 36y 7 /-4 S ¢ [

STATE WELL CONSTRUCTION PERMIT#
(if applicable)

ASSOCIATED WQ Permit #

(if applicable)

1. WELL USE (Check Applicable Box): ResidentialC] Municipal/Public
other [] If other, list use: PW-1

Monitoring B Recovery[] Heat Pump water Injection 2]

[C] Industrial [1 Agricultural 7]

2. WELL LOCATION:
Nearest Town: Smithfield

680 County Home Road, 27577

(Street Name, Numbers, Community, Subdivision, Lot No., Zip Code)

Topographic/ Land setting
[CIRidge l%lslope ] valley pq Flat
(check appropriate box)
Latitude/Longitude of well location

CountyJohnston

3. OWNER Johnston Co. Utility Department
Address 680 County Home Road

(Street or Route No)
Smithﬁeld N.C.

or Town State
19-934-4576

Area ode«Phonenum er.
4. DATE DRILLED®-17/21-04
5. TOTAL DEPTH30.0

6. DOES WELL REPLACE EXISTING WELL? YES I NO [X
7. STATIC WATER LEVEL Below Tlf?‘\ of Casin

(Use "+" 1f Above Top of %as“‘T
8. TOP OF CASING IS 3.0 FT. Above Land Surface

Top of casing terminated at/or below land surface requires a
variance in accordance with 15A NCAC 2C.0118.

9. YIELD (gpm): METHOD OF TESTIVa
10. WATER ZONES (depth) 26.0

(degrees/minutes/seconds)
Latitude/Longitude source: 7] GPS[JTopographic map
(check box)

DRILLING LOG

Formation Description

27577
Zip code

DEPTH

From
see attached log

LOCATION SKETCH

11. DISINFECTION: Typﬁ,n_/_al___________,_____ Amount n/a Show direction and distance in miles from at least
12. CASING: Wall Thickness . two State Roads or County Roads. Include the road
Dep% Dlameter or Weight/Ft. Material  numbers and common road names.
From+3.0 To300  Ft2' sch40  PVC
From 00— Toll0  Ft4" sch.40 PVC
From To Ft
13. GROUT: Depth Material Method
From O To020.0  p¢Portland Tremi%
From TO Ft,
14. SCREE Depth  Diameter  Slot Size Material
From23.0 To30.0  pi 2" in. 010, PVC
From To Ft. in in.
15, SAND/GRAVEL PACK '
Depth Size rial
From23.0 To300  p#3 Samlylate !
From200 _ To23.0 P38 Bentonite
16. REMARKS

[ DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

-7& 4442/"7"@7/2@-%& /":gt" @,//,cgp{‘/” ;Cg)é/]/(s/ 6-22"04 .
SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 133-3221, within 30 days.
GW-1 REV. 07/2001



WELL CONSTRUCTION RECORD

North Carolina - Department. of Environment and Natural Resources - Division of Water Quality - Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (prin'“‘Ronald Barron

CERTIFICATION # 2091

WELL CONTRACTOR COMPANY Name Engineering Tectonics

PHONE # (33 72/-¢3S V

STATE WELL CONSTRUCTION PERMIT#
(if applicable)

ASSOCIATED WQ Permit #

(if applicable)

1. WELL USE (Check Applicable Box): Residential ] Municipal/Public [
Recovery [[] Heat Pump water Injection L] ~other [T} If other, list use: PW-4

Monitoring

2. WELL LOCATION:
Nearest Town: Smithfield

680 County Home Road,27577

(Street Name, Numbers, Community, Subdivision, Lot No., Zip Code)

3. OWNER Johnston Co, Utility Department
Address 680 County Home Road

(Street or Route No)
Smithfield N.C.
Ci% or Town State
)s=

Cou nth ohnston

27577
Zip code

19-934-4576

A¥¢d Code- Phone num|

Industrial [1 Agricultural  [7]

Topogaphlc/ Land setting
[CRidge LClslope [J valley 4 Flat
(check appropriate box)
Latitude/Longitude of well location

(degrees/minutes/seconds)
Latitude/Longitude source: [1 GPS 1 Topographic map
(check box)

DRILLING LOG

DEPTH
Formation Description

From To
see attached log

er
4. DATE DRILLEDO-15/17-04
5. TOTAL DEPTH32.0'
6. DOES WELL REPLACE EXISTING WELL? YES I NO X
7. STATIC WATER LEVEL Below Tgi')fp of Casing: FT.
(Use "+"if Above Top of %as“fﬁg)‘
8. TOP OF CASING IS 3.0 FT. Above Land Surface

Top of casing terminated at/or below land surface requires a
variance in accordance with 15A NCAC 2C.0118.

9. YIELD (gpm): V2 METHOD OF TESTI/a
10. WATER ZONES (depth): Seam@22-23.5,26-27

LOCATION SKETCH
Show direction and distance in miles from at least
two State Roads or County Roads. Include the road

11. DISINFECTION: Type_n/_a___________..__. Amount /2
12. CASING: Wall Thickness .

Depi Diameter or Weight/Ft. Material  numbers and common road names.

From+3.0 ToZ20 Ft2 sch.40 PVC
From 00U Tol65 Ft4" sch40~ PVC
From To Ft

13. GROUT: Depth Material Method
From O Tol6.5  p Portland Tremie
From TO Ft.

14. SCREE Depth  Diameter  Slot Size Material
From230__To320 Ft2" i 010 ;, PVC
From To Ft. i in.

15. SAND/GRAVEL PACK '

Depth Size i
From 20.0 To320 gt #3 Sanglate“al
FromZUU 710163 Fy Bentonite
16. REMARKS

[ DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

(el T Brpaeo: Lor £ ginecnn Teckilio 6:22:04
SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 133-3221, within 30 days.
GW-1 REV. 0772001



WELL CONSTRUCTION RECORD

North Carolina - Department. of Environment and Natural Resources - Division of Water Quality - Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (pringi0iald Barron cErTIFICATION #2091
WELL CONTRACTOR compaNy Name Engineering Tectonics PHONE # (3 727-€99Y
STATE WELL CONSTRUCTION PERMIT# ASSOCIATED WQ Permit #

(if applicable) (if applicable)

1. WELL USE (Check Applicable Box): Residential ] Municipal/Public [
Recovery (] Heat Pump water Injection[] other [[] If other, list use:

Monitoting

2. WELL LOCATION:
Nearest Town: Smithfield

680 County Home Road, 27577

(Street Name, Numbers, Community, Subdivision, Lot No., Zip Code)

3. OWNER Johnston Co. Utility Department
Address 680 County Home Road

(Street or Route No)
Smithfield N.C.

City or Town State
_919-934-4576

CountyJohnston

27577
Zip code

Avea Code- Phone num

er
4, DATE DRII LFD3-15/16-04
5. TOTAL DEPTH31.5'

6. DOES WELL REPLACE EXISTING WELL? YES[INO X

7. STATIC WATER LEVEL Below Top of Casing; FT.
(Use "+" ﬁ%bove Top of %as‘m‘gT
8. TOP OF CASING IS 3.0 FT. Above Land Surface
Top of casing terminated at/or below land surface requires a
variance in accordance with 15A NCAC 2C.0118.
9. YIELD (gpm): METHOD OF TESTIVa

Industrial 1 Agricultural []

PW-2

Topographic/ Land setting
[IRidge [lslope [ valley 4 Fiat
(check appropriate box)
Latitude/Longitude of well location

(degrees/minutes/seconds)
Latitude/Longitude source: [ GPS[Z1Topographic map
(check box)

DRILLING LOG

DEPTH
Formation Description

From To
see attached log

a
10. WATER ZONES (depth): 24,26

LOCATION SKETCH

11. DISINFECTION: Type_ll_/f}__________ Amount n/a Show direction and distance in miles from at least
12. CASING: Wall Thickness . two State Roads or County Roads. Include the road
Depﬁ , Diameter or Weight/Ft. Malerial numbers and common road names.
From+3.0 Tol5 F2" sch.40 PVC
FromT0 Tol85  Ft4" sch.40 PVC
From To __Ft
13. GROUT: Depth Material Method
From O Tol7.0 gy Portland Tremie
From TO Ft.
14. SCREE Depth  Diameter  Slot Size Material
From s To3l5 Ft2"  ip .010 l in. PVC
From _ To___Ft.__ in
15. SAND/GRAVEL PACK ‘
Depth Size i
From 200 To31.5 #3 Samlymte il
FromI7U  To20.0  pt378 Benfonife
16. REMARKS

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
CONSTRUCTIO;I STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

L

6-22-04

T v o o R
/ 77 /@//V\z\ Lo Ao /j///? r"’&’l"/ﬁ/ /cc:-;é; ¢l
SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Rafeigh, NC
27699-1636 Phone No. (919) 133-3221, within 30 days. e
GW-{ REY. 07/2001



WELL CONSTRUCTION RECORD

North Carolina - Department. of Environment and Natural Resources - Division of Water Quality - Groundwater Section

2091
WELL CONTRACTOR (INDIVIDUAL) NAME (pringonald Barron CERTIFICATION #2722
WELL CONTRACTOR COMPANY NaM Engineering Tectonics PHONE # (32 72Y'¢39Y
STATE WELL CONSTRUCTION PERMIT# ASSOCIATED WQ Permit #
(if applicable) (if applicable)

1. WELL USE (Check Applicable Box): Residential 1 Municipal/Public [0 Industrial [[1 Agricultural {7}
Monitoring B Recovery[] Heat Pump water Injection[]] ~ other [] If other, list use: PW-3

2. WELL LOCATION: Topographic/ Land settin

Nearest Town: Smithfield CountyJohnston CIRidg ep II())pe [ valley [7 % Flat

680 County Home Road, 27577 (check appropriate box)

(Street Name, Numbers, Community, Subdivision, Lot No., Zip Code) Latitude/Longitude of well location
3. OWNER Johnston Co. Utility Department (degrees/minutes/seconds)

Address 680 County Home Road Latitude/Longitude source: [J GPSLTopographic map

(Street or Route No) (check hox)
Smithfield N.C. 27577 DEPTH DRILLING LOG
City or T Zip cod F Formation Description
l% (1)1'9 3%&4576 e P code seéoa?tached log P

A¥ea Code- Phone number
. DATE DRILLED®-15/16-04
. TOTAL DEPTH43.0'

. DOES WELL REPLACE EXISTING WELL? YES [[1 NO X

. STATIC WATER LEVEL Below Top of Casin,
(Use "+" ﬁlz)&bove Top of %as‘_T
. TOP OF CASING 18 3.0 FT. Above Land Surface
Top of casing terminated at/or below land surface requires a
variance in accordance with 154 NCAC 2C.0118.

o BN B R SN

9. YIELD (gpm): 1Va METHOD OF TESTIVa
10. WATER ZONES (depth): 3/,seam @ 40'
LOCATION SKETCH
11. DISINFECTION: Typen/a Amount 1Va Show direction and distance in miles from at least
12. CASING: Wall Thickness . two State Roads or County Roads. Include the road
Depig Diameter or Weight/Ft. Material  numbers and common road names.

From+3.0 To33.0 F4" sch 40 PVC

From 00 To250  Ft6" sch40 " PVC

From To Ft
13. GROUT: Depth aterial

From O To28.0 Ft‘PortI}/Iand Trellrwli?h()d

From TO Ft,
14. SCRE, Depth  Diameter i i

me? 0 a8 ppameter, %1106 szein‘ . Material

From To Ft. in. in.

15. SAND/GRAVEL PACK

Depth Size il
From 33.0 To45.0 g #3 Sang/late 2
FromZ8U 710330 pt378 Bentonite

16. REMARKS

[ DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

?}/Aaﬁ,ﬂy&zm For 57(/%::'0;4; TeeAop e s 6-22-04

SIGNATURE OF PERSON COSSTRUCTING THE WELL DATE

Submit the original to the Division of Wﬁter Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 133-3221, within 30 days.
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eotechnics

..... GEQTECHNICAL, GEOENVIRONMENTAL,
AND GEOSYNTHETIC LABORATORIES

November 22, 2005

Project No. 2005-594-01

Ms. Joan Smyth REC'E NQ\! 28 ZOOS

G.N. Richardson & Associates
14 N. Boylan Ave.
Raleigh, NC 27603

Transmittal
Laboratory Test Results
Johnston Co. -23

Please find attached the laboratory test resuits for the above referenced project. The tests were outlined
on the Project Verification Form that was faxed to your firm prior to the testing. The testing was performed
in general accordance with the methods listed on the enclosed data sheets. The test results are believed
to be representative of the samples that were submitted for testing and are indicative only of the
specimens which were evaluated. We have no direct knowledge of the origin of the samples and imply no
position with regard to the nature of the test results, i.e. pass/fail and no claims as to the suitability of the
material for its intended use.

The test data and all associated project information provided shall be held in strict confidence and
disclosed to other parties only with authorization by our Client. The test data submitted herein is
considered integral with this report and is not to be reproduced except in whole and only with the
authorization of the Client and Geotechnics. The remaining sample materials for this project will be
retained for a minimum of 90 days as directed by the Geotechnics’ Quality Program.

We are pleased to provide these testing services. Should you have any questions or if we may be of
further assistance, please contact our office.

Respectively submitted,
Geotechnics,Inc.

Michael Xr‘nith %ﬁwg

Regional Manager

We understand that you have a choice in your laboratory services
and we thank you for choosing Geotechnics.

DCN: Data Transmitial Leiter Date: 1/28/05 Rev.: ]

2200 Westinghouse Boulevard » Suite 105 « Raleigh, NC 27604 « Phone (919) 876-0405 « Fax (919) 876-0460
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eotechnics

INTEGRITY IN TESTING

ONE DIMENSIONAL CONSOLIDATION
ASTM D 2435-96 (SOP-S24A)

£
&

Client G.N. RICHARDSON & ASSOC.  Boring No. PZ-5

Client Project JOHNSTON CO.-23 Depth (ft) 7

Project No. 2005-594-01 Sample No. 2

Lab ID 2005-594-01-02 Visual Description LIGHT BROWN SANDY SILT

Sample Conditions: UNDISTURBED, INUNDATED AND DOUBLE DRAINED

980 Test Load (tsf) 0-0.25
:T Final Reading (div) 110.6
100.0 | Consolidometer No. 5
] l 1 Division (in) 0.0001
102.0 -
o) ] \' Start Date 10/28/2005
S 104.0 Start Time 17:24:21
1]
1Y 1
% 106.0 \ Elapsed Dial
® : Time Reading
[m] 1 . )
] {min) (div)
108.0 1- A R R Initial 0.0
} \\\ 0.20 99.2
110.0 - e A 0.50 101.5
] " ” M 1.00 102.8
112.0 +———rr 2.00 103.8
0 5 10 15 20 25 30 35 4.25 106.0
Square Root Time (min) 8.25 106.8
17.25 107.8
98.0
] 33.25 108.9
] 58.25 109.5
4
100.0 \ 94.25 110.1
+ \ T
: N 143.25 110.4
] N 207.25 110.4
102.0 ] N\ 288.25 110.5
| N 388.25 110.6
‘\ 528.25 110.6
£ 1040 . 708.25 110.6
S 857.59 110.6
& N\
® 106.0 NS
&) a
108.0 \\
] X
| \\‘\
110.0 ™
112.0
0.10 1.00 10.00 100.00 1000.00
Log Time (min)
Tested By MCW Date  10/28/2005 CheckedBy D% Date 208
page 1of1 DCN: CT-24E Date: 3/2/98 Revision: 2 WLab7\c\2005 Projects\2005-594 GNRA\2005-594-01-02 REVISED CONSOLS\[2005-594-01-02-01 CONSOL.xIs]Sheet1 (2)

2200 Westinghouse Boulevard « Suite 105 < Raleigh, NC 27604 + Phone (918) 876-0405 « Fax (919) 876-0460



eotechnics

ONE DIMENSIONAL CONSOLIDATION INTEGRITY IN TESTING
ASTM D 2435-96 (SOP-S24A)

y
&
&

Client G.N. RICHARDSON & ASSOC.  Boring No. PZ-5

Client Project JOHNSTON CO. -23 Depth (ft) 7'

Project No. 2005-594-01 Sample No. 2

Lab ID 2005-594-01-02 Visual Description LIGHT BROWN SANDY SILT

Sample Conditions: UNDISTURBED, INUNDATED AND DOUBLE DRAINED

1700 Test Load (tsf)  0.25-0.5
] Final Reading (div) 194.3
175.0 1% Consolidometer No. 5
| 1 Division (in) 0.0001
o800 1 Start Date 10/29/2005
£ Start Time 7:46:06
«©
D 185.0
x ] \\‘ Elapsed Dial
-g ] \\ Time Reading
190.0 : \ e (min) (div)
- Initial 110.6
o0 | T - . — 0.10 173.3
] 0.30 174.2
| 0.60 175.0
2107 (6 S NN S S S A S 1.10 176.0
g 0 5 10 15 20 25 30 35 40 45 2.10 177.0
' Square Root Time (min) 4.35 179.2
8.35 182.7
170.0
0] 17.35 183.8
| 33.35 185.5
T 58.35 186.5
175.0 = S\ 94.35 187.4
‘ S~ 143.35 188.5
\\ 207.35 189.8
180.0 288.35 191.0
- 388.35 192.1
2 N 528.35 193.1
S ~ \\ 708.35 193.4
g 18501 Y 1068.35 193.5
E Al 1428.35 193.5
a | 1599.90 194.3
190.0 ' .
] \,\
] N
wan S
195.0 |- IR
200.0 4
0.10 1.00 10.00 100.00 1000.00 10000.00
Log Time (min)
Tested By _MCW _Date __ 10/29/2005 CheckedBy OB  pate 12105
page 1Tof1 DCN: CT-24E Date: 3/2/98 Revision: 2 WLab1\c\2005 Projects\2005-594 GNRA\2005-594-01-02 REVISED CONSOLS\[2005-594-01-02-02 CONSOL.xIs]Sheet1 (2)

2200 Westinghouse Boulevard « Suite 105 + Raleigh, NC 27604 « Phone (919) 876-0405 - Fax (919) 876-0460



eotechnics
ONE DIMENSIONAL CONSOLIDATION INTEGRITY IN TESTING
e ASTM D 2435-96 (SOP-S24A)

Client G.N. RICHARDSON & ASSOC.  Boring No. PZ-5

Client Project JOHNSTON CO.-23 Depth (ft) 7
Project No. 2005-594-01 Sample No. 2
Lab ID 2005-594-01-02 Visual Description LIGHT BROWN SANDY SILT

Sample Conditions: UNDISTURBED, INUNDATED AND DOUBLE DRAINED

29501 Test Load (tsf) 0.5-1.0
300.0 ] Final Reading (div) 335.2
] Consolidometer No. 5
305.0 1} ~ 1 Division (in) 0.0001
o100 ;\ Start Date 10/30/2005
-.é 315.0 Start Time 10:30:39
(5 1
X o000 \ Elapsed Dial
8 ] A\ Time Reading
a ] Ne ‘ .
325.0 - \ e (min) (div)
; ~ Initial 194.3
330.0 1 \\\ 0.10 300.8
435.0 e — 0.30 306.0
: 0.60 309.4
R L R A—— 1.10 311.9
; 0 5 10 15 20 25 30 35 40 2.10 314.3
k Square Root Time (min) 4.35 316.7
8.35 319.2
295.0
] 17.35 321.8
1 33.35 324 .1
3000 58.35 326.0
:\ 94.35 327.6
305.0 T\ 143.35 329.2
; N 207.35 330.8
i s s
2 \,\ 528.35 334.5
T 3150 ' Nl 708.35 334.5
& \\ 1068.35 334.6
& 320.0 1348.95 335.2
« — \
a
] ‘ \\
325.0 | R
330.0 . \\\ »»»»»
: Ne
335.0 - - .
340.0 |
0.10 1.00 10.00 100.00 1000.00 10000.00
Log Time (min)
Tested By MCW  Date 10/30/2005 Checked By DB Date W21 *OS
page 10of1 DCN: CT-24E Date: 3/2/98 Revision: 2 WLab1\c\2005 Projects\2005-594 GNRA\2005-584-01-02 REVISED CONSOQLS\[2005-594-01-02-03 CONSOL.xIs]Sheett (2)

2200 Westinghouse Boulevard » Suite 105 « Raleigh, NC 27604 « Phone (919) 876-0405 « Fax (919) 876-0460



eotechnics

INTEGRITY IN TESTING

ONE DIMENSIONAL CONSOLIDATION
ASTM D 2435-96 (SOP-S24A)

Client G.N. RICHARDSON & ASSCC.  Boring No. pPz-5

Client Project JOHNSTON CO. -23 Depth (ft) 7'

Project No. 2005-594-01 Sample No. 2

Lab D ‘ 2005-594-01-02 Visual Description LIGHT BROWN SANDY SILT

Sample Conditions: UNDISTURBED, INUNDATED AND DOUBLE DRAINED

48007 Test Load (tsf) 1.0-2.0
: Final Reading (div) 536.8
490.0 18 Consolidometer No. 5
:% 1 Division (ny  0.0001
1 000-0 Start Date 10/31/2005
I X\ Start Time 9:03:12
3 510.0 |
o 1 Elapsed Dial
g ] \ Time Reading
520.0 e (min) (div)
; \\ Initial 335.2
, 0.10 488.6
29001 T, 0.30 4959
| e . R . 0.60 500.6
700 . SO S SUUUSUOU SO W : 1.10 504.1
é 0 5 10 15 20 25 30 35 40 2.10 507.6
‘ Square Root Time (min) 4.35 511.1
8.35 514.1
480.0 1 17.35 517.3
33.35 520.1
;\ 58.35 522.6
490.0 AN : 94.35 525.4
RN 143.35 527.6
" 207.35 530.3
5000 N 288.35 532.2
- N 388.35 534.3
g ‘\ 485.97 535.9
S " 528.35 536.2
g 5100 5 708.35 536.6
= T 1068.35 536.6
a Nl 1408.68 536.8
520.0 ~———777———77—’——77———V>‘<<A—A T
, 3\
530.0
] N
o
540.0 \T -[H

0.10 1.00 10.00 100.00 1000.00 10000.00
Log Time (min)

Tested By MCW Date 10/31/2005 Checked By D& Date W 20K

page 1of 1 DCN: CT-24E Date: 3/2/98 Revision: 2 WLab71c12005 Projects\2005-594 GNRA\2005-594-01-02 REVISED CONSOL $\[2005-594-01-02-04 CONSOL.xIs]Sheet1 (2)

2200 Westinghouse Boulevard + Suite 105 + Raleigh, NC 27604 « Phone (918) 876-0405 ¢« Fax (919) 876-0460



eotechnics

INTEGRITY IN TESTING

ONE DIMENSIONAL CONSOLIDATION
ASTM D 2435-96 (SOP-S24A)

Client G.N. RICHARDSON & ASSOC.  Boring No. PZ-5

Client Project JOHNSTON CO. -23 Depth (ft) 7'

Project No. 2005-594-01 Sample No. 2

Lab ID 2005-594-01-02 Visual Description LIGHT BROWN SANDY SILT

Sample Conditions: UNDISTURBED, INUNDATED AND DOUBLE DRAINED

oo Test Load (tsf) 2.0-4.0
Final Reading (div) 766.8
720.0 {g— Consolidometer No. 5
f& 1 Division (in) 0.0001
200 ] ——  Start Date 11/1/2005
£ X\ Start Time 8:36:09
3 740.0 | - -
o ] Elapsed Dial
g ] Time Reading
750.0 | S S . (min) (div)
1 Initial 536.8
0.08 720.5
7000 0.28 726.9
» T 0.58 731.2
770.0 et N I— — — S— 1.08 734.8
{ 0 5 10 15 20 25 30 2.08 738.4
Square Root Time (min) 4.33 7421
8.33 7453
710.0
] 17.33 748.6
7 33.33 751.6
| 58.33 754.1
720.0 o 94.33 756.2
] \ 143.33 759.0
Ne 207.33 761.1
736.0 1 AN 288.33 763.3
’ L
- N 388.33 763.3
2 ' \ 528.33 765.0
= . 567.32 766.8
3 740.0 \
o | e
I N
o \.‘\
750.0 ] . ~
i ’\\
‘4\\
k-
760.0 \‘\
] \H\&
770.0 "
0.01 0.10 1.00 10.00 100.00 1000.00
Log Time (min)
Tested By MCW Date  11/1/2005 CheckedBy D® Date 1)-LL0S
page 1of1 DCN: CT-24E Date: 3/2/98 Revision: 2 WLab1\c\2005 Projects\2005-594 GNRA\2005-594-01-02 REVISED CONSOLS\[2005-594-01-02-05 CONSOL.xIs]Sheet1 (2)

2200 Westinghouse Boulevard ¢ Suite 105 « Raleigh, NC 27604 « Phone (919) 876-0405 » Fax (919) 876-0460



eotechnics

INTEGRITY IN TESTING

ONE DIMENSIONAL CONSOLIDATION

£ ASTM D 2435-96 (SOP-S24A)

Client G.N. RICHARDSON & ASSOC.  Boring No. Pz-5

Client Project JOHNSTON CO.-23 Depth (ft) 7'
Project No. 2005-594-01 Sample No. 2
Lab ID 2005-594-01-02 Visual Description LIGHT BROWN SANDY SILT

Sample Conditions: UNDISTURBED, INUNDATED AND DOUBLE DRAINED

7040 l Test Load (tsf) 4.0-1.0
02,0 - | Final Reading (div) 690.5
' X& Consolidometer No. 5
700.0 ] 1 Division (in) 0.0001
D698.0 ] \ | Start Date 11/1/2005
< . .
£ \\ Start Time 18:06:08
(5] ]
® 696.0
o ] AN Elapsed Dial
2 604.0 -\\\‘ (TirT_w) R?Sfii)ﬂg
g min v
692.0 J— \ o Initial 768.8
] y '“"‘*\\ 0.08 701.7
690.0 » , 0.28 700.8
] 0.58 700.1
88,0 e e e 1.08 699.4
{' 0 5 10 15 20 25 30 35 2.08 698.6
5 Square Root Time (min) 4.33 697.5
8.33 696.7
704.
040 1 * 17.33 695.6
] 33.33 694.0
702.0 A 58.33 693.2
‘\\. 94.33 693.0
] N 143.33 692.7
700.0 N 207.33 692.2
: \ 288.33 691.7
698.0 - N 388.33 691.7
o ~N
£ ] i\l 528.33 691.4
S At 708.33 690.9
¢ 6960 w 908.27 690.5
T ]
8 640 ] \“
0] _ SR
1 K o
692.0 - \
] ﬂ\.\
] \b
690.0 ]
688.0
0.01 0.10 1.00 10.00 100.00 1000.00
Log Time (min)
Tested By MCW Date  11/1/2005 CheckedBy DB pate (ALOS
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eotechnics

ONE DIMENSIONAL CONSOLIDATION INTEGRITY IN TESTING
ASTM D 2435-96 (SOP-S24A)

[
%

Client G.N. RICHARDSON & ASSOC.  Boring No. PZ-5

Client Project JOHNSTON CO.-23 Depth (ft) 7
Project No. 2005-594-01 Sample No. 2
Lab ID 2005-594-01-02 Visual Description LIGHT BROWN SANDY SILT

Sample Conditions: UNDISTURBED, INUNDATED AND DOUBLE DRAINED

0180 Test Load (tsfy  1.0-0.25
616.0 1%~ Final Reading (div) 599.5
] Consolidometer No. 5
M ¥ 1 Division (in) 0.0001
612.0 |-
o ] Start Date 11/2/2005
£ 610.0 Start Time 9:18:37
S 608.0
© Elapsed Dial
£ 606.0 — Time Reading
a ] ) .
040 1 - - {min) (div)
5 \\\ Initial 690.8
602.0 ] e 0.08 616.3
5000 1 T 0.28 614.9
T ) 0.58 613.7
598.0 Frrmermemmeemmeer—r e oo S———— — 1.08 612.4
§ 0 5 10 15 20 25 2.08 611.1
\ Square Root Time (min) 4.33 609.3
8.33 607 .4
618.0
] 17.33 606.1
] 33.33 604.9
61601 § 58.33 603.6
614.0 ] N 94.33 603.0
T N, 143.33 602.2
] \.\ 207.33 601.7
6120 N 288.33 600.3
: N 388.33 600.2
g 610.01 N 459.78 599.5
S ] "
3 608.0 A
& N
©
0 606.0 \\
] N
604.0
] ™
602.0 1 \\\
600.0 +— :
598.0
0.01 0.10 1.00 10.00 100.00 1000.00
Log Time (min)
Tested By MCW  Date 11/2/2005  Checked By DQ Date \\ ‘7'2 01
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£

ONE DIMENSIONAL CONSOLIDATION
ASTM D 2435-96 (SOP-S24A)

eotechnics

INTEGRITY IN TESTING

Client G.N. RICHARDSON & ASSOC.  Boring No. PZ-5

Client Project JOHNSTON CO.-23 Depth (ft) 7'

Project No. 2005-594-01 Sample No. 2

Lab ID 2005-594-01-02 Visual Description LIGHT BROWN SANDY SILT

Sample Conditions: UNDISTURBED, INUNDATED AND DOUBLE DRAINED

009.0 Test Load (tsf) 0.25-0.5
?x Final Reading (div) 611.6
609.5 Consolidometer No. 5
l\ 1 Division () 0.0001
8100 1 Start Date 11/2/2005
5 “\\ Start Time 17:02:28
[
Q6105 +—
x = Elapsed Dial
g ] Time Reading
611.0 | \’\‘\ {min) (div)
\ Initial 599.5
0.10 609.2
6115 ¢ ———— 0.30 609.7
~ 0.60 609.7
[P —— — S S S —— ‘ 1.10 609.9
{ 0 5 10 15 20 25 30 35 2.10 610.1
' Square Root Time (min) 4.35 610.1
8.35 610.1
00901 17.35 610.5
p 33.35 610.6
\ 58.35 610.6
609.5 \ e 94.35 610.9
‘ 143.35 611.1
\| 207.35 611.2
§10.0 | P 288.35 611.5
] el 388.35 611.5
o
£ 528.35 611.5
S » \ 708.35 611.5
& 610.5 > 1026.47 611.6
R B
k<
a | &
611.0 \‘\
6115 - \ g
] \4’
612.0 »
0.10 1.00 10.00 100.00 1000.00 10000.00
Log Time (min)
Tested By MCW Date  11/2/2005 CheckedBy DP pate W2L0S
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eotechnics

ONE DIMENSIONAL CONSOLIDATION INTEGRITY IN TESTING
ASTM D 2435-96 (SOP-S24A)

¢

Client G.N. RICHARDSON & ASSOC.  Boring No. PZ-5

Client Project JOHNSTON CO.-23 Depth (ft) 7'

Project No. 2005-594-01 Sample No. 2

Lab ID 2005-594-01-02 Visual Description LIGHT BROWN SANDY SILT

Sample Conditions: UNDISTURBED, INUNDATED AND DOUBLE DRAINED

0400 Test Load (tsf) 0.5-1.0
641.0 3& ..... ; | FinalReading (div) 649.0
1 Consolidometer No. 5
642.0 ‘\ . 1 Division (in) 0.0001
643.0 1 e
o ] \ Start Date 11/3/2005
% s44.0 1 \ Start Time 10:22:42
® 645.0 o
o ] \ Elapsed Dial
g 646.0 \\* Time Reading
6470 D - (min) (div)
1 \.\ Initial 611.6
648.0 % — 0.10 640.6
oo e T~ 0.30 641.0
e 0.60 641.7
(G100 Je SRS VNI LVUUTRVU UM SO U SIS S S 1.10 642.0
0 5 10 15 20 25 30 35 40 2.10 642.2
% Square Root Time {min) 4.35 642.6
8.35 643.1
0400 17.35 643.8
P 33.35 644.4
=] S 58.35 645.2
sazo 1| LI 94.35 645.8
] L 143.35 646.4
] Wy 207.35 646.5
643.0 4 288.35 646.8
] \ 361.32 647.4
26440 N 388.35 648.1
© | a 528.35 648.2
¢ 64501 % 708.35 648.8
T | N 1068.35 648.9
0 646.0 - N 1341.60 649.0
647.0 - N
648.0 : ‘,\.\
649.0 - P .
650.0
0.10 1.00 10.00 100.00 1000.00 10000.00
Log Time (min)
Tested By MCW  Date 11/3/2005  Checked By DB Date ! "Ll’oj
page 1of1 DCN: CT-24E Date: 3/2/98 Revision: 2 WWLab 11¢c\2005 Projects\2005-594 GNRA\2005-594-01-02 REVISED CONSOLS§\[2005-594-01-02-09 CONSOL.xIs]Sheet1 (2)

2200 Westinghouse Boulevard * Suite 105 + Raleigh, NC 27604 + Phone (919) 876-0405 - Fax (919) 876-0460



eotechnics

ONE DIMENSIONAL CONSOLIDATION INTEGRITY IN TESTING
ASTM D 2435-96 (SOP-S24A)

Client G.N. RICHARDSON & ASSOC.  Boring No. pPz-5

Client Project JOHNSTON CO. -23 Depth (ft) 7'
Project No. 2005-594-01 Sample No. 2
Lab ID 2005-594-01-02 Visual Description LIGHT BROWN SANDY SILT

Sample Conditions: UNDISTURBED, INUNDATED AND DOUBLE DRAINED

088.0 1 Test Load (tsf) 1.0-2.0
690.0 1 Final Reading (div) 702.5
T Consolidometer No. 5
692.0 1% 1 Division (in) 0.0001
D940 | Start Date 11/4/2005
: : | H . .
5 ] Start Time 8:45:56
3 696.0
x ] Elapsed Dial
2 698.0 N . Time Reading
] \ (min) (div)
700.0 - ~— Initial 649.0
] 0.10 690.0
] N T 0.30 691.3
702.0 ¢
] R 0.60 692.2
704.0 et e e S —— — , 1.10 693.2
0 5 10 15 20 25 2.10 693.7
‘ Square Root Time (min) 4.35 695.2
8.35 695.7
08807 17.35 696.6
| 33.35 697.6
690.0 58.35 698.3
] 94.35 699.2
: \‘\\ 143.35 700.3
6920 - 1 207.35 701.2
] ~ . .
] N 288.35 702.0
694.0 - \‘\\ 388.35 702.3
g ] N 420.98 702.5
k< ] A
3 696.0 ..\
A \
8 ] N
O 6080 | hat
| : N
700.0 | \\
702.0 |
] o
704.0
0.10 1.00 10.00 100.00 1000.00
Log Time (min)
Tested By MCW Date 11/4/2005 Checked By LB Date =103
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eotechnics

ONE DIMENSIONAL CONSOLIDATION INTEGRITY IN TESTING
ASTM D 2435-96 (SOP-S24A)

Client G.N. RICHARDSON & ASSOC.  Boring No. pPZz-5

Client Project JOHNSTON CO. -23 Depth (ft) 7'
Project No. 2005-594-01 Sample No. 2
Lab ID 2005-594-01-02 Visual Description LIGHT BROWN SANDY SILT

Sample Conditions: UNDISTURBED, INUNDATED AND DOUBLE DRAINED

770.0 1 Test Load (tsf) 2.0-4.0
i Final Reading (div) 796.2
775.0 A ~ Consolidometer No. 5
:X\ 1 Division (n)  0.0001
o 80-0 1 - Start Date 11/4/2005
£ ] \\ Start Time 15:50:09
o ,
o 7650 1 N Elapsed Dial
2 1 \\‘\ Time Reading
790.0 s  E—— (min) (div)
: K Tnitial 7025
] 0.10 773.9
79501 M’\«. 0.30 774.9
| 0.60 775.9
10100 J S S — — 1.10 777.0
0 10 20 30 40 50 60 2.10 778.3
Square Root Time (min) 4.35 779.8
8.35 781.2
77007 17.35 782.6
33.35 783.6
. 58.35 784.4
775.0 1 Sey : 94.35 785.4
143.35 786.9
‘\.\ 207.35 787.7
780.0 - e . 288.35 788.4
™~
] . 388.35 789.1
2 S| 528.35 789.6
S ] . 708.35 789.9
& 78501 1068.35 790.7
= 1179.45 792.1
a ’\.\ 1428.35 793.6
790.0 | ~olaL 1788.35 793.9
: | 2148.35 794.3
1 2508.35 794.7
] o 2868.35 795.8
795.0 1 \ 2978.88 796.2
800.0
0.10 1.00 10.00 100.00 1000.00 10000.00
Log Time (min)
Tested By MCW Date  11/4/2005 CheckedBy DS pate 1)~108
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eotechnics

ONE DIMENSIONAL CONSOLIDATION INTEGRITY IN TESTING
ASTM D 2435-96 (SOP-S24A)

|

Client G.N. RICHARDSON & ASSOC.  Boring No. PZ-5

Client Project JOHNSTON CO.-23 Depth (ft) 7'

Project No. 2005-594-01 Sample No. 2

Lab iD 2005-594-01-02 Visual Description LIGHT BROWN SANDY SILT

Sample Conditions: UNDISTURBED, INUNDATED AND DOUBLE DRAINED

980.0 1 Test Load (tsf) 4.0-8.0
] Final Reading (div) 1033.4
990.0 | Consolidometer No. 5
1 Division (in) 0.0001
o 1000.0 1 ~| StartDate 11/6/2005
= : Start Time 17:34:35
3 1010.0 |
o ] Elapsed Dial
g _ Time Reading
1020.0 | (min) (div)
1 Initial 796.2
— | oo s
] 0.60 998.8
1040.0 1.10 1003.0
( 0 5 10 15 20 25 30 35 2.10 1007.3
' Square Root Time (min) 4.35 1011.3
8.35 1015.0
%8001 17.35 1018.5
| 33.35 1021.9
i\ 58.35 1024.3
990.0 |\ 94.35 1026.3
1N 143.35 1028.2
N 207.35 1029.1
1000.0 A 288.35 1030.8
, N 388.35 1031.6
g , \ 528.35 1032.5
S ~ "L 708.35 1033.3
g 101001 el 1068.35 1033.4
8 \\
0
1020.0 ] \ AN
\\
*0\
\.\
] ®
1030.0 1 ‘,\‘\*
e
1040.0 .
0.10 1.00 10.00 100.00 1000.00 10000.00
Log Time (min)
Tested By MCW Date  11/6/2005 CheckedBy D® pate  W-2005
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eotechnics

ONE DIMENSIONAL CONSOLIDATION INTEGRITY IN TESTING
ASTM D 2435-96 (SOP-S24A)

Client G.N. RICHARDSON & ASSOC.  Boring No. PZ-5

Client Project JOHNSTON CO.-23 Depth (ft) 7'
Project No. 2005-594-01 Sample No. 2
Lab ID 2005-594-01-02 Visual Description LIGHT BROWN SANDY SILT

Sample Conditions: UNDISTURBED, INUNDATED AND DOUBLE DRAINED

1000.0 5 | Test Load (tsf)  8.0-16.0
1050.0 Final Reading (div) 1384.4
] Consolidometer No. 5
1100.0 -4 : - 1 Division (in) 0.0001
o 11500 Start Date 11/7/2005
%1200_0 f Start Time 16:21:44
g ]
& o500 Elapsed Dial
g Time Reading
1300.0 (min) (div)
1 Initial 1033.4
Rt B eSS - u S B D B 0.10 , 1034.6
1400.0 ] B L — ¢ * — 0.30 1034.7
1 0.60 1154.1
1450.0 e —— — — — USSR E— 110 1320.9
0 5 10 15 20 25 30 35 2.10 1335.7
Square Root Time (min) 4.35 1345.4
8.35 1351.6
1000.0 17.35 1357.1
4 33.35 1362.5
1050.0 | +- 58.35 1366.2
] 94.35 1369.8
1100.0 . - i 143.35 1371.7
1 207.35 1374.7
1150.0 ] 288.35 1376.5
] 388.35 1378.9
2 | 528.35 1380.8
G 1200.0 | 708.35 1382.4
& 1 972.00 1384.4
= 1250.0 972.05 1384.4
o ] 973.03 1384.4
1300.0 - -
] —l |
1350.0 ] s *Oiq:;:;::
; MH""*O—*D—-(
1400.0
1450.0
0.10 1.00 10.00 100.00 1000.00
Log Time (min)
Tested By MCW Date 11/7/2005  Checked By DR pate 430N
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eotechnics

INTEGRITY IN TESTING

ONE DIMENSIONAL CONSOLIDATION

£ ASTM D 2435-96 (SOP-S24A)

&

Client G.N. RICHARDSON & ASSOC.  Boring No. PZ-5

Client Project JOHNSTON CO. -23 Depth (ft) 7

Project No. 2005-594-01 Sample No. 2

Lab ID 2005-594-01-02 Visual Description LIGHT BROWN SANDY SILT

Sample Conditions: UNDISTURBED, INUNDATED AND DOUBLE DRAINED

T Test Load (tsf)  16.0-4.0
1380.0 1 Final Reading (div) 1307.7
] Consolidometer No.

1370.0 4 1 Division (in) 0.0001
m‘360-0 - Start Date 11/8/2005
% 1350, o Start Time 8:38:34
[}

& 2400 1 Elapsed Dial
-g Time Reading

1330.0 - — (min) (div)

] Initial 1384.4

1320.0 4 \“\‘ - 0.10 1384.4

1310.0 ] ——— . A ] 0.30 1321.2

] * * -* 0.60 1316.4

1300.0 1 : 1.10 1315.0

5 10 15 20 25 2.10 1313.9
Square Root Time (min) 20.08 1310.5
24.08 1310.3
1390.0 33.08 1310.2
) 49.08 1310.1
1380.0 A 74.08 1309.2
] 110.08 1309.0
1370.0 ] — 159.08 1308.8
1 \\ 223.08 1308.5
1360.0 | 304.08 1308.0
: 404.08 1307.9
g \ 519.25 1307.7
5 1350.0
o ]
&
= 1340.0
S
1330.0 | \
] . |
1320.0 : \\»\
] || |
1310.0 MR ¢ =T
1300.0 4
0.10 1.00 10.00 100.00 1000.00
Log Time (min)
Tested By MCW Date 11/8/2005  Checked By DB pate -Lr-oX
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/

|

Client

Client Projec
Project No.
Lab D

Sample Conditions:

eotechnics

ONE DIMENSIONAL CONSOLIDATION
ASTM D 2435-96 (SOP-S24A)

G.N. RICHARDSON & ASSOC.  Boring No. PZ-5
t JOHNSTON CO.-23 Depth (ft) 7'
2005-594-01 Sample No. 2

2005-594-01-02 Visual Description LIGHT BROWN SANDY SILT

UNDISTURBED, INUNDATED AND DOUBLE DRAINED

INTEGRITY IN TESTING

1240.0 4 Test Load (tsf) 4.0-1.0
1o Final Reading (div) 1184.7
1230.0 — Consolidometer No. 5
] 1 Division (in) 0.0001
o 122001 Start Date 11/8/2005
£ , * Start Time 17:20:18
$ 12100 |
o 1 Elapsed Dial
g ] i‘ Time Reading
1200.0 - (min) (div)
1 \ Initial 1307.7
1190.0 - \. . » 0.10 1232.6
. IR N S ° o . 0.30 1214.2
] D 0.60 1207.1
1180.0 4= —— —— : — : 1.10 1203.5
( 0 5 10 15 20 25 30 35 2.10 1200.8
: Square Root Time (min) 4.35 1198.4
8.35 1196.1
1240.0 ] 17.35 1194.0
33.35 1193.0
!\ 58.35 1191.3
1230.0 94.35 1190.4
] 143.35 1189.6
207.35 1188.3
12200 | 288.35 1187.6
] 388.35 1187.0
g \ 528.35 1186.8
ko \ 708.35 1186.5
S 12100 \\ 909.73 1184.7
5 N
D ™
1200.0 \’\ -
| "\\
o
\’_\*\
1190.0 A
] \‘\‘N»——...‘,\
N
1180.0
0.10 1.00 10.00 100.00 1000.00
Log Time (min)
Tested By MCW  Date 11/8/2005  Checked By DB Date 2208
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eotechnics

INTEGRITY IN TESTING

ONE DIMENSIONAL CONSOLIDATION
ASTM D 2435-96 (SOP-S24A)

r
[

Client G.N. RICHARDSON & ASSOC.  Boring No. PZ-5

Client Project JOHNSTON CO.-23 Depth (ft) 7'
Project No. 2005-594-01 Sample No. 2
Lab D 2005-594-01-02 Visual Description LIGHT BROWN SANDY SILT

Sample Conditions: UNDISTURBED, INUNDATED AND DOUBLE DRAINED

12000 5 Test Load (tsf)  1.0-0.25
109 Final Reading (div) 1069.7
1180.0 - Consolidometer No. 5
] \ 1 Division (in) 0.0001
1160.0
o 1 \ Start Date 11/9/2005
Sqo0l | | StartTime 8:33:33
o ]
S )
|| |
= 1120.0 Elapsed Dla!
5 1 Time Reading
] (min) (div)
1100.0 \ B Initial 1184.7
\ 0.10 1184.6
1080.0 — - s 0.30 1184.5
1 - ¢ * ® 0.60 1113.9
ST7510 X S U AU N R I S——— . 1.10 1099.6
{ 0 2 4 6 8 10 12 14 16 18 2.10 1002.4
Square Root Time (min) 4.35 1087.9
8.35 1084.8
12000 17.35 1080.3
1 33.35 1077 .1
1800 | 58.35 1075.0
. 94.35 1073.4
] 143.35 1073.3
1160.0 ] 207.35 1070.7
_ 1 288.35 1070.0
] 289.78 1069.7
o)) ]
£ 1140.0
©
©
D
m 4
® 1120.0
[a) 1 X\
J N .
] N
1100.0 o
] \.\\
] M
1080.0 e
1 T
g
1060.0
0.10 1.00 10.00 100.00 1000.00

Log Time {min)

TestedBy MCW Date  11/9/2005 CheckedBy DB  pate 11X OY
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60

50 ;/////
CL,OL CH,O0H /////
“ 40 e
5 e
a
= /
= 30 B :
=
5
& 20 /
3 ///
a, MH,0H
10 / ‘
CL—ML Qéj ML,OL
0
0] 10 - 20 30 40 50 60 70 80 90 100
LIQUID LIMIT, LL
DEPTH  MC LL PL PI LI
SYMBOL SAMPLE (ft) (%) (%) (8) (%) (-) DESCRIPTION
O PZAA 10—-11.5 21.0 g 2.23  Tan Sand
O pz—2 10—=11.5 23.7 15 1.60  Brown Sand
VAN pPZ-3 5-6.5 21.0 10 2.02  Tan Coarse Sand
O PZ~4 20-21.5 22.9 28 24 4  —39 Gray Sandy Siit
% pz-5 15—-16.5  11.7 27 - 24 3 ~4.08 Tan Sandy Silt
® PZ-6 20-215 50 8 81 Gray Rocky Silty Sand
i PZ-7 5-8.5 16.7 12 1.37  Brown Sand
Remark :
Project No.03-518D Johnston County Landfill
Engineering e e« e
PLASTICITY CHART Mgure No.1

Tectonics




Project No.03-5186D

60

50 /
CL,0L CH,0H /
" 40 pd
b
]
)
2 /
= 30 )
2
=
% 20 ]
a, / MH,O0H
10 pd
CL-ML| & | o |ML,OL
O .
0 10 20 30 40 50 60 70 B0 80 100
LIQUID LIMIT, LL
DEPTH  MC LL PL  PI LI
SYMBOL SAMPLE (ft) (%) () (®) () (=) DESCRIPTION
O P78 5—65 21.4 17 123 Ton Silty Sand
t PZ—-9 10-11.5 239 34 29 5 -1.16 Brown Sandy Siit
A PZ-10 10-11.5 20.4 17 1.23  Brown Gravely Sand
O Mw—14D  5-85 9.9 23 18 5 .37 Gray Mic.Sandy Silt
pA¢ MW—15D  5—6.5 14.2 10 1.40  Gray/Tan Grovely Silty Sand
L MW—-16D 10-11.5 100 9 1.1 Gray Gravely Silty Sand
Remark

Johnston County Landfill

Engineering
Tectonics

PLASTICITY CHART

Figure No 2




GRAIN

SIZE DISTRIBUTION TEST REPORT

. 5 £ £¢
c > £ 4 o o a o o ? 8
100 o m et twSn x5 § 38 3§
%
NJ ]
80 \ et H
70 e 1L
v : 41
Ll Al it
A 80 A R 1L
L N\ ik
= so L e Y L
LJ : : A N O | : ’ : : : I
¢ | N
w 40 | - | ERNE
. : i
30| A\l
20 | \\‘
10 L i\ i -
114 T gy
200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
Test|Zz +3" % GRAVEL % SAND % SILT % CLAY
| 2 0.0 1.8 86.6 4.4 7.2
Al S5 1.0.0 9.8 80.6 PSR 7.9
m 4 0.0 0.0 96.0 1.3 2.7
LL PL Dgs Pea Os0 D30 Dis Do Ce Cu
L 15 NP 0.832 | 0.349 | 0.295 | 0.212 0.148 10.0626 2.06 5.6
4 9 NP 0.966 | 0.483 | 0.366 | 0.171 |0.0643 |0.0517 1.17 9.3
" 10 NP 1.24 0.801 0.889 | 0.505 | 0.368 | 0.303 1.05 2.6
MATERIAL DESCRIPTION USCS AASHTO
& Tan Sand SP-SM A-2-4(0.0)
A Brown Sand SM A-2-4(0.0)
B Tan Coarse Sand SP A-1-b
Project No.: 03-516D Remarks:
Project: Johnston County Landfill
® Location: PZ-1A® 10-11.5 ft,
4 Location: PZ-2 @ 10-11.5 ft,
® Location: PZ-3 ® 5-6.5 ft.
ate: 07-20-03
GRAIN SIZE DISTRIBUTION TEST REPORT
ENGINEERING TECTONICS Fig. No.: 3
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GRAIN STZE - mm
Test|Z +3" % GRAVEL % SAND % SILT % CLAY
| 5 0.0 0.0 15.5 54 .4 30.1
4) 6 0.0 0.2 . .. L 45,8 34.6 19.4
= 7 0.0 32.8 49.2 10.3 7.7
LL PL Dgs Psa Dso D30 Dis Do Ce Cy
L] 28 4 0.0776 0.0118 {0.0050 |0.0021
A 27 3 0.263 | 0.102 |]0.0582 (0.0122]0.0035
] 8 NP 4.75 3.21 1.59 0.233 ]10.0626 (0.0252 1 0.87 127 .4
MATERIAL DESCRIPTION USCS AASHTO
® Gray Sandy Silt ML A~4(2.8)
4 Tan Sandy Silt ML A-4(0.0)
B Gray Rocky Silty Sand SM A-1-b
Project No.: 03-516D Remarks:
Project: Johnston County Landfill
® Location: PZ~-4 @ 20-21.5 ft.
4 Location: PZ-5 @ 15-16.5 ft,
® lLocation: PZ-6 @ 20-21.5 ft,
ate: 07-20-03 B 7
GRAIN STZE DISTRIBUTION TEST REPORT
ENGINEERING TECTONICS Fig. No.: 4
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GRAIN STIZE -~ mm
Test|Z%Z +3" % GRAVEL % SAND % SILT % CLAY
| 8 0.0 3.4 81.7 9.2 5.7
Al 9 0.0 0.3 72.3 7.9 19.5
a 10 0.0 1.4 31.0 38.9 28.7
LL PI Dgs Dso Dso D30 D15 D1g Ce Cy
@ 12 NP 3.05 1.581 1.12 0.146 |0.0748 [0.06830 | 0.22 24.0
A 17 NP 0.607 | 0.297 | 0.230 | 0.109
| 34 5 0.355 0.0389 |0.00586
MATERTAL DESCRIPTION USC.S AASHTO
® Brown Sand SM A-1-b
4 Tan Silty Sand SM A-2-4(0.0)
B Brown Silty Sand ML A=4(3.0)
Project No.: 03-516D Remarks:
Project: Johnston County Landfill
® Location: PZ-7 @ 5-6.0 ft.
4 Location: PZ-8 @ 5-6.5 ft.
W Location: PZ-9 @ 10-11.5 ft.
1ite: 07-20~-03 -
GRAIN SIZE DISTRIBUTION TEST REPORT
ENGINEERING TECTONICS Fig. No.: 5
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GRAIN SIZE - mm
Test|% +3" % GRAVEL % SAND 7% STILT % CLAY
o 11 0.0 0.7 89.3 6.8 3.2
Al 12 0.0 0.2 27 .6 32 .1 40.1
m| 13 0.0 31.1 46,2 14.6 8.1
LL PT Dgs Deo Dso D30 D15 D1o Cy
(] 17 NP 1.72 0.939 0.744 0.438 0.219 {0.0743 2.74 12.6
A 23 5 0.132 | 0.0116
] 10 NP 4.75 1.11 0.423 0.155 |0.0584 |0.0470 .48 23.7
MATERIAL DESCRIPTION USCSs AASHTO
® Brown Gravely Sand SW~SM A-1-b
A Gray Mic. Sandy Siit CL-ML A-4(1.4)
® Gray/Tan Gravely Silty Sand SM A-1-b
Project No.: 03-516D Remarks:
Project: Johnston County Landfil |
® lLocation: PZ-10 @ 10-11.5 ft,
4 Location: MW-14D @ 5-6.5 ft.
@ Location: MW-15D @ 5-6.5 ft.
1te: 07-20-03

GRAIN SIZE DISTRIBUTION TEST REPORT

ENGINEERTING TECTONICS

No . :




GRAIN SIZE DISTRIBUTION TEST REPORT
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‘ GRAIN SIZE - mm
Test|% +3" % GRAVEL % SAND % SILT % CLAY
e 14 0.0 28.5 42.3 20.6 8.8
LL PI Dgs Deo Dsg Do D15 D1o Ce Cy
L] g NP 4,75 0.816 | 0.356 |0.0770]0.0486 {0.0075 | 0.97 108 .4
MATERIAL DESCRIPTION UsSCs AASHTO
® Gray Gravely Silty Sand SM A=2-4(0.0)
Project No.: 03-516D Remarks:
Project: Johnston County Landfill
® Location: MW-18D0 @ 10-11.5 ft.
ate: 07-20-03
GRAIN SIZE DISTRIBUTION TEST REPORT
ENGINEERING TECTONICS Fig. No.: 7
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ATTERBERG LIMITS
ASTM D 4318-98 / AASHTO T89 (SOP - S4A)

Client G.N. RICHARDSON & ASSOC. Boring No.
Client Reference JOHNSTON CO. - 23 Depth (ft)
Project No. 2005-594-01 Sample No.
Lab iD 2005-594-01-01 Soil Description

Note: The USCS symbol used with this test refers only to the minus No. 40

ARUEEVEV ]

eotechnics

INTEGRITY IN TESYING

PZ-5

5[

1

LIGHT BROWN SILT

P

{ Mirius No. 40 sleve materlal, Alrdried)
sieve material. See the "Sleve and Hydromaeter Analysis” graph page for the complete material description .

Liquid Limit Test 1 2 3
]
Tare Number A-N Al w u
WHt. of Tare & WS (gm) 34.14 3438 32,74 L
Wt of Tare & DS (gm) 28.14 28.43 2747 T
Wt. of Tare (gm) 15.46 15.67 15.16 i
Wi, of Water {gim) 6.0 6.0 53 P
Wt. of DS (gm) 12.7 12.8 12.3 0
{
Moisture Content (%) 47.3 46.6 42.8 N
Number of Blows 20 28 33 T
Plastic Limit Test 1 2 Range Test Resuilts
Tare Number | G Licguid Limit (%) 46
WH. of Tare & WS (gm) 22.65 23.49
Wt. of Tare & DS (gm) 20.88 21.56 Plastic Limit (%) 3
Wt of Tare (gm) 15.286 15.08
Wt. of Water (gm) 1.8 1.9 Plasticity Index (%) 15
Wt, of DS (gm) 5.6 6.5
USCs Symbol ML
Molsture Content (%) 31.5 29.8 1.7
Note. The acceptable range of the two Moisture contents is * 2.6
Flow Curve Plasticity Chart
50 . " 60 ! -
o ! - /
45 F X 50 5 I
[ g cL | 4/ CH /
i g0 E.
¥ -
L % e /
Gas | E .-
gt £ / MH
g(.’.() . é 20 ," .»,;L, et e ._.;, ......
75 ! FUR N O A O 10 -~ ‘ /
: "
20 L 0 /. ML .
1 10 100 0 20 40 60 80 100
Number of Blows cL- ML Liquid Lirnit (%)
Tested By  JDR Date  10/19/05 Checked By CRYY\ pate 10 -0F
page 10f 1 DCN: CT-548 DATE: 10/08/01  REVISION: 2

CA2005 Profects\2005-594 GNRA2005.594-01.01 LIMIT xI5]Sheet1

2200 Westinghouse Boulevard » Suite 105 + Raleigh, NC 27604 » Phone (919) 876-0405 « Fax (919) 876-0460
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ATTERBERG LIMITS
ASTM D 4318-98 / AASHTO T89 (SOP - S44)
Clisnt G.N. RICHARDSON & ASSOC. Boring No. PZ5
Client Reference JOHNSTON CO, « 23 Depth (ft) 7
Project No. 2005-594-01 Sample No, 2
Lab ID 2005-594-01-02 Soil Description ORANGE BROWN SILT

Note! The USCS symbol used with this fest refers only o the minus No. 40
siave material. See the "Sieve and Hydrometer Analysis”™ graph pa

eotechnics

INTEGRITY IN TESTING

{ Minus No. 40 sfeve material, Alrdrlad)
ge for the complete material description.

Liguid Limit Test 1 2 3
M
Tare Number A-M AQ A-V u
Wt, of Tare & WS (gm) 25.65 27.72 25.64 L
Wt of Tare & DS (gm) 22.66 24.29 23.05 T
Wt. of Tare (gm) 15.38 15.56 15,70 I
Wt of Water (gm) 3.0 34 2.6 P
Wt. of DS (gm) 7.3 8.7 7.4 0
i
Moisture Content (%) 41.1 38.3 35.2 N
Number of Blows 16 24 35 T
Plastic Limit Test 1 2 Range Test Results
Tare Number s X Liquid Limit (%) 38
Wt. of Tare & WS (gm) 21.68 22.29
WH. of Tare & DS (gm) 20.26 20.77 Plastic Limit (%) 28
WH. of Tare (gm) 15.21 15.23
Wt. of Water (gm) 1.4 1.5 Plasticity Index (%) 10
Wt. of DS (gm) 5.1 55
USCS Symbol ML
Molsture Content (%) 28.1 27.4 0.7
Note: The acceptable range of the two Moistyre contents is + 2.6
Flow Curve Plasticity Chart
T T L
i C | | | ;
! =] 50 ! ! >
40 [ ® i Cl, 'f 4 CH
' " :
- ' g 40 l - | ‘ i , /! ]
g = 3 L] /
= o e
6 | 2 ‘
© é 30 Lo v
a [ ] ‘B e / MH
gao [ ! ﬁ JJ
: ! | £
25 | ' |
: 10 == " 5 f
i y4 ) 7 ‘
20 o /. | —
1 10 100 0, 20 40 60 80 100
Number of Blows CL- ML Liquid Limit (%)
Tested By JGC  Date  10/19/05 Checked By B pare O30S
page 1of 1 DCN: CT-548 DATE: 10/08/01  REVISION; 2

C20G5 Frojects\2005+:G94 GNRA2005-694-01-02 LIMIT xis)Sheatt

2200 Westinghouse Boulevard + Suite 105 « Raleigh, NC 27604 « Phone (918) 876-0405 » Fax (919) 876-0460
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eotechnics

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-88 / AASHTO T89 (SQP - S4A)
Client G.N. RICHARDSON & ASSOC.  Boring No. pz-7
Client Reference JOHNSTON CO, -23 Depth (ff) 5
Project No. 2005-594.01 Sample No. 3
Lab ID 2005-594-01-03 Soil Description LIGHT BROWN LEAN CLAY
Note: The USCS symbol used with this test refors only to the minus No. 40 { Minus No. 40 siove material, Airdried)
sleve materinl. See tho “Sleve and Hydrometer Analysis® graph page for the complete material description
Liquid Limit Test 1 2 3
M
Tare Number Cc-2 A-1 Faq u
Wt of Tare & WS (gm) 44,40 43.43 43.63 L
WH. of Tare & DS (gm) 39.28 38,98 39.58 T
WHt. of Tare (gm) 21.95 21.88 22.03 I
Wt. of Water (gm) 5.1 4.5 4.1 P
Wt of DS (gm) 17.3 17.1 - 17.6 o)
i
Moisture Content (%) 29.5 26.0 23.1 N
Number of Blows 17 24 35 T
Plastic Limit Test 1 2 Range Test Results
Tare Number H-2 f-1 Liquid Limit (%) 26
WH. of Tare & WS (gm) 32.50 33.20
Wt. of Tare & DS (gm) 31.03 31.67 Plastic Limit (%) 16
Wt. of Tare (gm) 22,09 22.09
Wt. of Water (gm) 1.5 1.5 Plasticity Index (%) 10
Wi, of DS (gm) 8.9 8.6
USCS Symbol CL
Moisture Content (%) 16.4 16.0 0.5
Note: The acceptable range of the wo Moisture contents is & 2.6
Flow Curve Plasticlty Chart
32 p ; i 60
30 50 , =
: | . ; CL g

/' "

[

L=
~

2,

Water Content
8
Plasticily Index {3t}
3 8
M

[ P |
i [N . / ; ;
22 r 10 1’52 | —
i { |
- | ) T 7 )
20 J LLlLi] 0 : L L. .
1 10 100 0 / 20 40 60 80 100
Number of Blows

CL- ML Liguid Limit (%)

Tested By  JDR Date  10/18/2005 Checked By CEIY\ Date 10414 DK
page 1 of 1 DCN: CT-54B DATE: 10/8/2001 REVISION: 2
WLab1ic\2008 Projocla\2008.884 GNRAZ006-594-01-08 LIMIT xde)Sheatt

2200 Westinghouse Boulevard » Suite 105 « Raleigh, NC 27604 « Phone (919) 876-0405 « Fax (918) 876-0460



NUy:» Lo LVUY

JryUnm

SIEVE AND HYDROMETER ANALYSIS

ARUCRVEVERY] ey

eotechnics

INTEGRITY IN TESTING

/ ASTM D 42263 (SOP-83)
Client G.N. RICHARDSON & ASSOCIATES Boring No, PZ-5
Client Raference JOHNSTON CO. - 23 Depth (ft) &'
Project No. 2005-504-01 Sample No, 1
Lab ID 2005-594-01-01 Sail Color  LIGHT BROWN
‘ SIEVE ANALYSIS HYDROMETER
USCS cobbles gravel . . | sand . | silt and clay fraction
USDA cobbles gravel sand [ silt |clay]
12" 6" 3" 34" 38" #4 #10 #20 #40 2140 4200
100 - gy OO nemeCom - ‘e T T T
. T [ \ | i
N : i | P
90 ; F L { ! ! \ - o
P X i : i ; || i L
! R frovd ; : i P i :
80 | t Pt bt | — ; R B E— : - —_
: P SR : i P dh
1l % 1 SRR I =\fzg@
70 1= : febaget- e —nt e e
HIBE ‘ P ! . vt ! Ryl ERER
¥ ax : o an NI ; N oo s;
oo fHi i SNEERN HETEI S 1 I — Nt
I I I I N
& R AT f ; N N
§ 50 ot N — - ! T TN T
s 0 W e R
' SR £ N -
| g T T HEN NN DI IHEEANIHE
€ A I e N
AT T T T
! ; Iy i i ; i ' |
; i b | : il M ¥ :
20 ! ! NI\
10 : \\\
.

1000

100

10

1
Particle Digmeter (mm)

0.1

0.01 0.001

Sleve Sizes (mm)

USCS Summary |

Perceritage

Greater Than #4
#4 To #200
Finer Than #200

Gravel

Sand

Sitt & Clay

0.00
32.84
67.16

USCS Symbol

USCS Classification

ML, TESTED

SANDY SILT

page 10f4

DON;: CT-83P DATE:02/15/65 REVISION:S,

CA2O05 Frofacts\2o0s-694 GNRAVZ005-694-01-01 SPLIT HYORO.xIg]Sheet 1

2200 Westinghouse Boulevard » Suite 105 « Raleigh, NC 27604 + Phone (919) 876-0405 » Fax (319) 876-0460
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eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client G.N. RICHARDSON & ASSOCIATES Boring No., PZ-5

Client Reference JOHNSTON CO. - 23 Daepth (ft) &'

Project No. 2005-594-01 . Sample No, 1

LabiD 2005-594-01-01 Soil Color  LIGHT BROWN

80

20

70 /\A/\ 0 PERGENT SILT
YAVAVAVANY:

PERCENT CLAY

_ ' ‘ 50
féﬂ?X\/ N SIVIANE:
/ \ \ / SILTY CLAY
N i \/\\m@ vy VAN
SANDY clAY LOAM /\ AV / AN VAN

20 \/ \80

“ﬁ.MAA/“

100 90 80 70 80
= PERCENT SAND

Particle Percent USDA SUMMARY = Actual \ Corrected % of Minus 2.0 mm
Size (mm)  Finer . S Percantage material for USDA Classificat.

Gravel : 0.00 0.00

2 100.00 Sand 38.75 38.75

0.05 61.26 Silt 53.37 53.37

0.002 7.87 Clay 7.87 7.87

USDA Classification: SILT LOAM

page 2 of 4 DOA: CTE3P DATEDZM B/ REVISIONS C:12008 Projeta\2005-584 (GNRA2006-684-01-01 SPLIT MYDRO.X$]Sheet!

2200 Westinghouse Boulevard « Suite 105 « Raleigh, NC 27604 = Phone (919) 876-0406 « Fax (819) 876-0460
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS #10 SPLIT
ASTM D 422-63 (SOP-§3)

Client G.N. RICHARDSON & ASSOCIATES Boring No. PZ-8
Client Reference JOHNSTON CO. - 23 Depth (ft) &
Project No. 2005-594-01 - ~$ample. No, 1
tab ID 2005-594-01-01 o s Sdill Color  LIGHT BROWN
Moisture Content/sieve +10 Material o ' Moisture Content for Hydrometer Portion
|Tare No. - 212 Tare No, S-1
Wat.Tare + Wet Soil (gm) 379.74 : Wgt.Tare + Wet Soil (gm) 37.58
Wgt.Tare + Dry Sail (gm) 333.12 Wagt.Tare + Dry Soll (gm) 37.39
Weight of Tare (gm) 171.61 Weight of Tare {gm) 21.87
Weight of Water (gm) 46.62 Weight of Water (gm) 0.19
Weight of Dry Soil (gm) 161.51 Weight of Dry Soll (gm) 15.52
Molsture Content (%) . ' | 1289 Moistire Content (%) 1.2
Soll Specimen Data
Wet Weight +#10 Material (gm) 20813 . Weight of the Dry Sample (gm) 211.29
Dry Weight +#10 Material{(gm) 161.5 Weight of minus #200 material (grm) 33.43
Wet Weight Hydro, Material.(gm) 50,39 Weight of plus #200 material (gm) 177.86
Dry Weight Hydre. Material (gm) 49.78
Total Bry Weight Sample {(gm) 211.29 J-FACTOR (%FINER THAN #10) 1.0000
Sieve Sieve Wat.of Soit Percent  Accumulated Percent Accumulated
Size Opening Retained Retained  Percent Finer Percent
(mm) Retalned Finer
(gm) . (%) (%) (%) (%)
J2¢ 300 0.00 0.00 0.00 100.00 100.00
6" 180 0.00 0.00 0.00 100.00 100,00
3" 75 0.00 0.00 0.00 100,00 100.00
2" 50 . 0.00 0.00 0.00 100.00 100.00
112" 375 0.00 0.00 0.00 100.00 100.00
" 25.0 ‘ 0.060 0.00 0.00 100.00 100.00
3/4" 19.0 0.00 0.00 0.00 100.00 100.00
12" 12.5 0.00 , 0.00 0.00 100.00 100.00
3/8" 9.80 0.00 0.00 0.00 100.00 100.00
#4 475 0.00 0.00 0.00 100.00 100.00
#10 2.00 0.00 ~ 0.00 0.00 100.00 100.00
#20 0.85 0.11 : 022 - 022 99,78 99,78
#40 0425 . 0.06 0.12 0.34 99 66 99.66
#60 0,250 1,26 ' 2.53 2.87 97.13 97.13
#140 0.106 © 1068 . - 21.45 24.33 75.67 75.87
#200 0.075 , 424 - 8.62 32.84 67.16 6716
Pan - 33.43 .. er.16 ___fo6.00 - -
Notes :
Tested By MCW Date . 10M7/05 Checked By \LA’V“ Date 0 -2 H-og
page Sof 4 DCN: CT-S8F DATE:0ZI16/05 REVISIONS CA208 Profects\2006-594 GNRAV2005-594-01-01 SPLIT HYDRO.Xis)Sheal!

2200 Westinghouse Boulevard « Suite 105 « Raleigh, NC 27604 « Phone (919) 878-0405 » Fax (919) 876-0460



VY L Lvuv RV NU«0U 1D Fe 0

eotechnics

INTEGRITY IN TESTING

HYDROMETER ANALYSIS
ASTM D 422-63 (SOP-83)

Clisnt G.N. RICHARDSON & ASSOOIATES - Boring No., PZ-5

Client Reference JOHNSTON CO. - 23 Depth (ft) 5"
Project No. 2005-584-01 Sample No. 1
Lab ID 2005-594-01-01 Soil Color  LIGHT BROWRN
Elapsed R Temp. Compos;te R N K Diameter N'
Time Measured (°C) Correction Corrected (%) Factor (mm) (%)
(min) : :
0 NA NA NA NA NA NA NA NA NA
2 32.0 32.0 21.3 4.58 27.4 54.5 0.01324 0.0311 54.5
5 28.0 21.3 4,58 234 46.6 0.01324 0.0203 48.6
15 21.0 21.3 4.58 16.4 32.7 0.01324 0.0123 32.7
30 16.0 21.5 4.‘.52 11.6 228 0.01321 0.0089 22.8
60 13.0 214 4.55 8.6 16.8 0.01322 0.0064 16.8
260 9.0 21.2 4,61 4.4 8.7 0.01326 0.0032 8.7
1440 8.0 22.0 4.37 3.6 7.2 0.01313 0.0013 7.2
Soil Specimen Data __Other Corrections
Tare + Dry Material (gm) ‘ 48.78 - a-Factor ' 0.99
Weilght of Tare (gm) 0 . _
Weight of Deflocculant (gm) 8.0 Percent Finer than # 10 100,00
Weight of Dry Matetial (gm) 49,78
Specific Gravity 2.7 Assumed
Note:
Tested By MCW Date__ 10/17/05 Checked By sz%‘f" Date |0-24-0¥%
page 404 OGN GT-83F DATE02/15/05 REVISION L] Cn2008 Pm;acfa\zcosus% GNRAVRD0B-634Q1-01 SPLIT HYDRO. xig)Sheat1

2200 Westingheouse Boulevard + Suite 105 « Raleigh, NC 27604 « Phone (919) 876.0405 « Fax (918) 876-0460
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Client

Client Reference
Project No.

Lab ID

LRVt

SIEVE AND HYDROMETER ANALYSIS
ASTM D 422-63 (SOP-33)

G N RICHARDSON & ASSOC.
JOHNSTON CO. -23
2005-594-01

2005-594-01-02

Boring No.
Depth (ft)

Soil Color

Sample No.

[ARVARVAVEIRY r. J

eotechnics

INTEGRITY IN TESTING

P
70
2
LIGHT BROWN

SIEVE ANALYSIS

HYDROMETER

Uscs

cobbles

gravel [ sand |

silt and clay fraction

USDA

cobhles

gravel | sand

silt [clay]

12" s"

3" 3/4" 38" #4  #0 #20 w40 #140 #200
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Particle Diametsr (mm)

Sieve Sizes (mm)

UscCs Summary
Percentage

Greater Than #4
#4 To #200
Finer Than #200

0.80
13.36
85.85

Gravel
Sand
Silt & Clay

USCS Symbol

USCS Classification

ML, TESTED

SILT
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eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client G N RICHARDSON & ASS0C. Boring No. PZ-5
Client Refarence JOHNSTON CO. 23 Dapth (ft) 7
Project No. 2005-594-01 Sample No. 2
Lab ID 2005-594-01-02 Saif Color LIGHT BROWN
90 10
80 20

PERCENT CLAY
CLAY PERCENT SILT
40

SILTY CLAY 70

" / \/\/ \//\\ .CLAYLOAM yA AN 4
WAV \(/ m\M/ AVENEVAN:
S ’/\/ AVAVAN

100 80 80 70 60 50 0

<
PERCENT S8AND

Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size (mm) Finer . Percentage material for USDA Classificat.
Gravel 1.37 0.00
2 98.63 Sand 43.74 44.34
0.05 54.90 Silt 54.33 55.08
0.002 0.57 Clay 0.57 0.58
USDA Classification: SILT LOAM
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Client

fanl

WASH SIEVE ANALYSIS
ASTM D 422-63 (SOP-53)

G N RICHARDSON & ASSOC.

[ARVERVEVRIRY [

eotechnics

INTEGRITY IN TESTING

Client Reference JOHNSTON CO. -23
Project No. 2005-594-01
Lab D 2005-594-01-02

Boring No. PZ-5

Depth (ft) 7

Sample No, 2

Soil Color LIGHT BROWN

Moisture Cantent of Passing 3/4" Material

Water Content of Retained 3/4" Material

Tare No. 216 Tare No. A-2
Wgt.Tare + Wet Spacimen (gm) 346.27 Wiit.Tare + Wet Specimen (gm) 37.24
Wgt.Tare + Dry Specimen (gm) 319.28 Wgt. Tare + Dry Specimen (gm) 37.04
Weight of Tare (gm) 170.90 Weight of Tare (gm) 22.05
Weight of Water (gm) 26.99 Waeight of Water (gm) 0.20
Weight of Dry Soil (gm) 148.38 Weight of Dry Soil (gm) 14.99
Moisture Content (%) 18.2 Moisture Content (%) 1.3
Wet Weight -3/4" Sample (gm) 50.82 Weight of the Dry Specimen (gm) 148.38
Dry Weight - 3/4™ Sample (gm) 43.0 Weight of minus #200 material (gm) 127.38
Wet Weight +3/4" Sample (gm) 0.00 Weight of plus #200 material (gm) 21,00
Dry Weight + 3/4" Sample (gm) 0.00
Total Dry Weight Sample (gm) 43.0 J ~ Factor (Percent Finer than 3/4™) 1.0000
Sieve Sieve Wat.of Soll Percent Accumulated Percent Aceumulated
Size Opening Retained Retained Percent Finer Fercent
(mm) Retained Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0 0 100 100
8" 150 0.00 0 0 100 100
3" 75 0.00 0 0 100 100
2" 50 0.00 0 0 100 100
11/2" 375 0.00 0 0 100 100
1" 25.0 0.00 0 0 100 100
3/4" 19.0 0.00 0 0 100 100
172" 12.5 0.00 0 0 100 100
3/8" 9.50 0.00 0 0 100 100
#4 4,75 1.18 1 1 a9 99
#10 2.00 0.85 1 1 99 99
#20 0.85 0.12 0 1 99 99
#40 0.425 0.18 0 2 98 98
#60 0.250 2.01 1 3 97 97
#140 0.106 12.55 8 11 89 89
#200 0.075 4.11 3 14 86 86
Pan - 127.38 86 100 - .
Notes :  (*) The + 3/4" sieve analysis is based on the Total Dry Weight of the Sample
(™) The - 3/4" sieve analysis. is based on the Weight of the Dry Specimen
Tested By MCW Date  10/18/2005 Checked By é—wfﬁ Date \KDJL{)S
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eotechnics
HYDROMETER ANALYSIS INTEGRITY IN TESTING
ASTM D 422-63 (S0OP-S$3)
Client G N RICHARDSON & ASSOC. Boring No, PZ-5
Client Reference JOHNSTON CO. -23 Depth (ft) 7
Project No. 2005-594-01 Sample No. 2
Lab ID 2005-584-01-02 Soil Color LIGHT BROWN
Elapsed R Temp. R N K Diameter N'
Time Measured (°C) Corrected (%) Factor {mm) (%)
(min)
0 NA NA NA NA NA NA NA NA
2 30.0 30.0 20.8 22.6 23.6 0.01332 0.0318 20.3
5 25.0 20.8 17.6 18.4 0.01332 0.0208 15.8
18 18.0 21 10.6 1.1 0.01328 0.0125 9.5
30 14.0 208 6.6 6.9 0.01332 0,0091 5.9
60 11.0 20.7 3.6 38 0.01333 0.0066 3.3
250 8.0 22 0.6 0.7 001313 0.0032 0.6
1440 8.0 215 0.6 0.7 0.01321  0.0013 0.6
Soil Specimen Data Other Corrections
Tare No. 1641
Tare + Dry Material (gm) 160 a - Factor 0.99
Weight of Tare (gm) 50 Composite Correction 7.36
Weight of Deflocculant (gm) 5.0 Percent Finer than # 200 85.85
Weight of Dry Material (gm) 95
Specific Gravity 2.7 Assumed
Note:  Hydrometer test is performed on - # 200 sieve material,
Tested By MCW __ Date  10/19/2005 Checked By (FEY™  pate lop-0S
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eotechnics

SIEVE AND HYDROMETER ANALYSIS INTEGRITY IN TESTING

ASTM D) 422-63 (SOP-53)

Client G.N. RICHARDSON & ASSOCIATES‘ ! Boring No. PZ-7
Client Reference JOHNSTON CO. - 23 , Depth (ft)y &'
Projsct No. 2005-594-01 Sample No. 3
Lab ID 2005-594-01-03 ‘ Soil Color  LIGHT BROWN
SIEVE ANALYSIS HYDROMETER
uscs cobbles gravel | sand_ | silt and clay fraction
USDA cobbles gravel | _sand | silt cla
12* @ 3" 314" S/8" #4 #10 #20 #40 . #140 4200
100 Gy
HIH v ’ l SN
1! N ! | -
90 H-H e
Iy N HITEN
: ; P il f b
80 - ! i . Fpry
R l ' i P Pl
IS 2 Ny
O T 2 I R
O R B TR
260 bl i | N LR
= BN NI
g Ll ,- SR
& 50 -rfl | - ? e
i Lo ; : i e
Eolllilll , N
g0 | T
& i : s NI
30 Hir! : AN Lol
] il l \- i :,[ : !
] | ' i . i R | by i
20 3T I , ; } N
] ' i i
| A
E | i
0 ‘ H
1000 100 10 _ 1 . o1 0.01 0.001
Particle Dlamatar (mm)
USCS Summary —
Sieve Sizes (mm) K Percentage
Greater Than #4 Gravs! ‘ 0.00
#4 To #200 Sand 76.89
Finer Than #200 Silt & Clay 23.11
USCS Symbol SC, TESTED
USCS Classification  CLAYEY SAND
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eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client G.N. RICHARDSON & ASSOCIATES Boring No. PZ.7

Client Reference JOHNSTON CO. - 23 Depth (ft) &'

Project No. 2005-594-01 : Sample No. 3

Lab ID 2005-584-01-03 . Soil Color  LIGHT BROWN

PERCENT CLAY

/)x \ 30
/\ /CLV B PERCENT SILT
N AV/AVAN
; /”%\/\A/ A\ -
30 / \/4/ cwm / \f‘;i,:“* \/ \\ 70
. A N/ RVAVAVAVAN
Vi \/“v\/ \/ V

100 90 80 70 1]
PERCENT SAND
Particle  Percent USDA SUMMARY ————Actual . Corrected % of Minus 2.0 mm
Size (mm)  Finer L Percentage material for USDA Classlficat.
Gravef 0.58 0.00
2 09,42 Sand : 82.11 82.59
0.05 17.31 Sitt 12.02 12.09
0.002 5.29 Clay 5.29 5.32
USDA Classlification: LOAMY SAND
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eotechnics

o o INTEGRITY IN TESYING

WASH SIEVE ANALYSIS #10 SPLIT
ASTM D 422-63 (SOP-$3).

Client G.N. RICHARDSON & ASSOCIATES Boring No. PZ-7
Client Reference JOHNSTON CO. - 23 Depth (ft) &'
Project No. 2005-594-01 Sample No. 3
Lab ID 2005-594-01-03 Soll Color  LIGHT BROWN
Moisture Content/sieve +10 Material ' Molsture Content for Hydrometer Portion
Tare No, 209 Tare No. H-1
Wgt.Tare + Wet Soil (gm) 419.93 Wgt.Tare + Wet Soil (gm) 38.94
Wgt.Tare + Dry Soit (gm) 371.92 Wgt.Tare + Dry Soil (gm) 38.87
Weilght of Tare (gm) 171.77 Weight of Tare (gm) 21.97
Weight of Water (gm) 48.01 Weight of Water (gm) 0.07
Weight of Dry Soil (gm) 200.15 Weight of Dry Soil (gm) 16.90
Moisture Content (%) 24.0 . Moisture Content (%) 0.4
Soii Specimen Data
Wet Weight +#10 Material (gm) = 248.16 Weight of the Dry Sample (gm) 250.78
Dry Weight +#10 Material(gm) 200.2 Weight of minus #200 material (gm) 11.77
Wet Weight Hydro. Material.(gm) 50.84 Weight of plus #200 material (gm) 239.01
Dry Weight Hydro. Material (gm) 50.63 :
Total Dry Weight Sample (gm) 250.78 J-FACTOR (%FINER THAN #10) 0.9942
Sieva Sieve Wat.of Soil Percent  Accumulated Percent Accumulated
Size Opening Retained Retained Percent Finer Percent
(mm) Retained Finer
(gm) . (%) (%) (%) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
e" 160 0.00 0.00 0.00 100.00 100.00
3 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
112" 37.6 0.00 0.00 0.00 100.00 100.00
1" 25.0 . 0.00 . 0.00 0.00 100.00 100.00
3/4" 19.0 0,00 0.00 0.00 100.00  100.00
12" 12.6 0.00 0.00 0.00 100.00 100.00
3/8" 9.50 0.00 0.00 0.00 100.00 100.00
#4 475 Q.00 : 0.00 0.00 100.00 100.00
#10 2.00 _ _1ar 058 0.58 99.42 99.42
#20 0.85 T 1.26 T 249 2.49 97.51 96.94
#40 0.425 3.57 706 954 §0.46 89.93
#50 0.260 9.80 : 19,36 28.90 71.10 70.69
#140 0.106 ‘ 21.23 4103 70.83 29.17 29.00
#200 0.076 _3.00 ; 5.93 76.75 23.25 23.11=‘
Pan N . 77 2325 10000 I -
Notes :
Tested By MCW  .Date  -10/17/05 Checked By | AW Date o~ LM-0g
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eotechnics

INTEGRITY IN TESTING

HYDROMETER ANALYSIS
ASTM D 422-63 (SOP-83)

Client G.N. RICHARDSON & ASSOCIATES Boring No. PZ-7
Client Reference JOHNSTON CO, - 23 - Depth.(fty &'
Project No. 2005-594-01 Sample No. 3
Lab ID 2005-594-01-03 Soil Color  LIGHT BROWN
Elapsed R Temp. Com'poslt.é R N K Diameter N’
Time Measured (°C) Correction Corrected (%) Factor (mm) (%)
(min)
0 NA NA NA NA NA NA NA NA NA
2 11.0 11.0 21,2 4.61 6.4 12.5 0.01325 0.0357 12.4
4] 10.0 21.2 4.61 54 10.6 0.01328 0.0227 10.5
15 9.3 21.3 4,58 4.7 9.1 0.01324 00131 8.1
30 9.0 213 4.58 4.4 8.6 0.01324 0.0093 8.6
60 8.3 21.3 4.58 - 37 7.2 0.01324 0.0066 71
250 8.0 21.4 4.55 35 6.7 0.01322 0.0032 8.7
1440 7.0 204 4.84 2.2 4.2 0.01338 0.0014 4.2
Soil Specimen Data ‘ ' Other Coriections
Tare + Dry Material (gm) - 50,83 a - Factor . 0.99
Weight of Tare (gm) . Q
Weight of Deflocculant (gin) - 5.0 Percent Finer than # 10 99.42
Weight of Dry Material (gm) 50.6
Specific Gravity 2.7 Assumed
Nofte:
TestedBy MCW  Date  10/19/05 Checked By LAV Date \0-24- 29
page 4 of4 DEN: GT-83F DATEQ2/15/05 REVISIGN:E CA2005 Projects\ 2006684 GNRAZ005-594-01-03 SPLIT MYDRO.xlg)Shest!
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PERMEABILITY TEST eotechnics
‘ INTEGRITY IN TESTING
ASTM D 5084-90(Reapproved 1997)
(SQP-822A & S22B)
Client G.N. RICHARDSON & ASSOC, Boring No, PZ-5
Client Project JOHNSTON C0.-23 Depth (ft.) 5.5-8.0"
Project No. 2005-594-01 Sample No. 1
Lab 1D No. 2005-594-01-01
AVERAGE PERMEABILITY = 6.1E«06 cmisec @ 20°C
AVERAGE PERMEABILITY = B6.1E-08  misec @ 20°C
TOTAL FLOW vs. ELAPSED TIME
160 % ! = ) ] i s
H | i 1 H
16.0 I i - i g . B ;
e 140 ‘. | j ' T |
°© 120 ’ - = // '
TH ! : / f i
-t 8.0 : ’ P ! n.
't i ! ‘: ; : :
o 6.0 { . s i 1w} . :
= 40 . / ? | ? |
_ ' ! T r ! —
20 / : o g
0.0 l’/./ ! i : ;
0.0 0.2 0.4 0.6 0.8 1.0 12 1.4 1.6 18
ELAPSED TIME, hrs
~—— [NFLOW ~@— QUTFLOW
PORE VOLUMES EXCHANGED vs. PERMEABILITY
1,0E-04 : '
(%)
8 !
&
= 1.0BE-05
. 8
4
il
L
1,0E-08 e o - S O NPTV OOUU S —
0,00 0.02 0.04 0.08 0.08 0.10 012 0.14
PORE VOLUMES EXCHANGED
Tested By:  KAW Date: 10/21/05 - Checked By: G- €™\ pate; 10-L 699
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PERMEABILITY TEST
. ASTM D 5084-90(Reapproved 1997)
(SOP-822A & 5228B)
Client G.N. RICHARDSON & ASSOC. Boring No.
Client Project JOHNSTON CO.-23 Depth ft.)
Project No. 2005-594-01 Sample No.
Lab ID No. 2005-594-01-01 S
Specific Gravity
Safnple Condition
Visual Description: LIGHT BROWN SILTY SAND
MOISTURE CONTENT: BEFORE TEST:
Tare Number 315
Wt. of Tare & WS (gm.) 383.15
W, of Tare & DS (gm.) 329.94
Wt. of Taré (gm.) 110.52
Wt. of Water (gm.) 53.21
Wt. of DS (gm.) 219.42
Moisture Content (%) 24.3
SPECIMEN; BEFORE TEST
Wt, of Tube & WS (gm.) 665.01
Wi. of Tube (gm.) 0.00
Wt of WS (gm.) 665.01
Length 1 (in.) 3.138
Length 2 (in.) 3,163
Length 3 (in.) 3.189
Top Diameter (In.) 2.840
Middle Diameter (in.) 2.863
Bottom Diameter {in.) 2.847
Average Length (in.) 3.15
Average Area (In.%) 6.36
Sample Volume (cm®) 328.88
Unit Wet Wt (gm/ cm® ) 2.02
Unit Wet Wt. (pcf ) 126.2
Unit Dry Wt (pef ) 101.6
Unit Dry Wt. (gm./ cm®) 1.63
Void Ratio, e 0.66
Forosity, n 0.40
Pore Volume (cm® ) 130.6

Tested By:

KAW

Date: 10/21/05 Checked By: [ EM

ARV re 9

eotechnics

INTEGRITY IN TESTING

PZ-5
5.6-6.0"
1

2.70 Assumed
Undisturbed

AFTER TEST

304
469,46
394.24
110.38

76.22
283.86

26.5

AFTER TEST

NA
NA
677.05
3.122
3.127
3.147
2.853
2.848
2.864

3.13
6.40
328.57
2.06
128.6
101.7
1.63
0.66
0.40
130.3

Date; | 0" 2 499
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PERMEABILITY TEST
© ASTM D 5084-90(Reapproved 1997)
| (SOP-522A & $22B)

eotechnics

INTEGRITY IN TESTING

Client G.N. RICHARDSON & ASSOC. Boring No. PZ-5

Client Project JOHNSTON CO.-23 . Depth(ft) 5.5-6.0
Project No. 2005-594-01 . . Sample No, 1
Lab ID No. 2005-594-01-01 co
Pressure Heads (Constant) Final Sample Dimensions
Top Cap (psi) 38.8 , Sample Length (cm), L 7.96
Bottom Cap (psi) 40,0 Sample Diameter (cm) 7.25
Cell (psi) 45,0 Sample Area (cm? ), A 41.30
Total Pressure Head (cm) 84.4 Inflow Burette Area (cm?), a-in 0.882
Hydraulic Gradient 10,60 Outflow Burette Area (cm? ), a-out 0.880
B Parameter (%) 98
AVERAGE PERMEABILITY = 6.1E-08 em/sec @ 20°C
AVERAGE PERMEABILITY = 6.1E-08 m/sec @ 20°C
DATE TIME ELAPSED TOTAL  TOTAL TOTAL FLOW  TEMP. INCREMENTAL
TIME  INFLOW OUTFLOW  HEAD PERMEABILITY
t ' o h ( O flow ) @ 20°C
(mmiddiyy) (hr) (min)  (hr) (cm® (em? “em)  (1stop)  (°C) (cmisec)
10/25/05 13 256 0.0 0.0 0.0 108.0 0 21. NA
10/25/05 13 30 0.1 1.0 1.0 105.7 0 21.6 5.8E-06
10/26/05 13 58 0.6 6.4 8.5 93.5 0 21.6 6.0E-06
10/25/05 14 17 0.9 9.8 9.9 85.8 0 21.7 6.1E-06
10/25/05 14 59 1.6 16.7 16.8 702 1 21.8 6.5E-06
Tested By: = KAW Date: 10/21/05 Checked By: & € Date; (0-2¢-0S
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FLEXIBLE WALL PERMEABILITY TEST

PERMOMETER METHOD
ASTM D 608497
(SOP-§22C)
Client G. N. RICHARDSON & ASSOC.  Boring No. pZ-7
Client Project JOHNSTON €O.-23 Depth (ft.) 5.5'-6.0'
Project No. 2005-594-01 Sample No. 3
Lab ID No. 2005-594-01-03

Visual Description: LIGHT BROWN CLAYEY SAND

AVERAGE PERMEABILITY =  5.2E-07 cm/sec @ 20°C
AVERAGE PERMEABILITY = 5.2E-09 misec @ 20°C

PERMEABILITY vs. TIME
1.0E-05 ; : ,
st - i - !
. + — i 1 ] ~ -
] Z .
5 ' ;
¢ f f .
[+] : X
@ : s : !
E - z e | | -
© |
.. E 1,0E-08 ' —
% . —
= S B LU I A . -$
o .
LLS
o.
| |
1.0E-07 } e — - !
0.0 0.5 1.0 15 20 2.5 3.0
ELAPSED TIME, min
Tested By: . KAW Date: . 10/21/05 Checked By: & €™M pgge; (0-2 %795
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FLEXIBLE WALL PERMEABILITY TEST
PERMOMETER METHOD
ASTM D 5084-97

(SOP-522A & B)

Client G. N. RICHARDSON & ASSOC, Boring No. PZ-7

Client Project JOHNSTON £O.-23 Depth (it,) 5.56-6.00

Project No. 2005.594.01 Sample No. 3

Lab iD No. 2005+594-01-03
Specific Gravity 270  Assumed
Sample Condition Undisturbed

Visual Description: LIGHT BROWN CLAYEY SAND

MOISTURE CONTENT: BEFORE TEST AFTER TEST
Tare Number 301 K-7
Wt. of Tare & WS (gm.) 413.80 468.03
Wt. of Tare & DS (gm.) 35416 405.68
Wt. of Tare (gm.) 83.97 100.88
Wit. of Water (gm.) 59.64 62.36
Wt. of DS (gm.) 270.19 295.80
Moisture Content (%) 221 21.1
SPECIMEN: BEFORE TEST AFTER TEST
Wt. of Tube & WS (gm.) 635.54 NA
Wt. of Tube (gm.) 0:00 NA
Wi. of WS (gm.) 635.54 630.36
Length 1 (in.) 2.914 2,913
Length 2 (in.) 2.956 2,934
Length 3 (in.) 2.960 2.906
Top Diameter (in.) 2.879 2.850
Middle Diameter (in.) 2.861 2.842
Bottom Diameter (in.) 2.882 - 2.877
Average Length (in.) 294 292
Average Area (in.?) 6.49 B.41
Sample Volume (cm* ) 312.90 306.37
Unit Wet Wt. (gm./ em® ) 2.031 2.058
Unit Wet Wt, (pef ) 126.8 128.4
Unit Dry Wt. (pef ) 103.9 106.1
Unit Dry Wt. (gm./ cm®) 1.664 1.699
Void Ratio, ¢ 0.623 0.589
Porosity, n 0.384 0.371
Pore Volume (cm* ) 120.1 113.5
Tested By: KAW Date:  10/21/05 Checked By: ® €M Date; 10-2b 5
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FLEXIBLE WALL PERMEABILITY TEST
PERMOMETER METHOD
ASTM D 5084-67
(SOP-5224 & B)

Client G. N, RICHARDSON & ASSOC. Boring No. PZ-7
Client Project JOHNSTON C0.-23 Depth (ft.) 55-6.0'
Froject No. 2005-594-01 Sample No, 3
Lab D No. 2005-594-01-03 ‘
Test Pressures Final Sample Dimensions
Cell Pressure(psi) 50.0 Sample Length (cm), L 7.41
Back Pressure(psi) 45.0 Sample Area (cm* ), A 41.34
Eff. Cons. Pressure(psi) 5.0 Pipette Area (cm?), a, 0.03142
Response (%) 98 Annulus Area (cm?), a, 0.76712
Equilibrium Level {cm), Req 1.76
AVERAGE PERMEABIL!TY = 5.2E-07 cm/sec @ 20°C
AVERAGE PERMEABILITY = 5.2E-09 m/sec @ 20°C
DATE TIME ELAPSED PIPETTE INCREMENT FLOW TEMP. INCREMENTAL
TIME READING GRADIENT CONDITION PERMEABILITY
t R, P (0 flow ) @ 20°C
(mm/ddiyy)  (hr)  (min)  (min) . (om) (cmicim) (1stop)  (°C) (cmi/sec)
10/26/05 13 27 0 12.6 19.1 0 218 NA
10/25/05 13 27.2 0 12.4 18.8 0 21.6 4.8E-07
10/25/05 13 276 1 12.1 18.2 0 21.6 5.2E-07
10/25/05 13 28 1 1.8 17.7 [4] 21.6 8.3E-07
10/25/05 13 28.5 2 11.4 17.0 0 21.6 5.3E-07
10/25/05 13 28.8 2 11.2 16.7 0 21,8 5.1E-07
10/25/05 13 293 2 10.9 - 161 0 216 5.1E-07
10/25/05 13 20.7 3 106 166 - 1 21.6 5.3E-07
Tested By: KAW ‘Date; 10/21/05  Checked By: 8€™  pate:\0-1670%
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August 23, 2003

Ms. Joan Smyth, PG
G. N, Richardson & Assoc., inc.

14 N Boylan Ave Geophysical and Environmental Services
Raleigh, North Carolina, 27603

RE: Geophysical Investigation
Johnston County Landfill Facility

Dear Ms. Smyth:

The Hutchinson Group, Ltd. (THG) geophysically imaged the subsurface at Johnston County
Landfill Facility in Smithfield, North Carolina on August 13, 2003 using a proton precession
magnetometer. The survey was performed to determine the presence and location of any diabase
dikes in a proposed C&D area (Figure 1).

TOTAL MAGNETIC FIELD SURVEY

Magnetic measurements are commonly used to locate buried metal objects such as drums, utilities,
and trenches, and also as a mineral exploration device. A magnetometer measures the intensity of
the earth’s magnetic field. The presence of a buried ferrous metal object creates localized
variations in that magnetic field. Additionally, the magnetometer's response to a ferrous metal
object is proportional to the size and depth of the object; a single drum can only be detected at a
few feet below the surface while piles of drums can be detected much deeper.

The effectiveness of a magnetometer can be reduced by interference from time-variable changesin
the earth’s magnetic field and spatial variations caused by magnetic minerals in the soil, or iron and
steel debris, ferrous pipes, reinforced concrete or any surficial metal (Benson et al., 1988).

THEORY

A magnetometer measures the intensity of the earth’s magnetic field. Variations in this field may be
caused by the natural distribution of iron oxides within the soil and rock or by the presence of buried
iron or steel objects. The magnetometer does not respond to nonferrous metals such as aluminum,
copper, tin, and brass. The earth s magnetic field behaves much as if there were a large bar
magnet embedded in the earth. Although the earth’s field intensity varies considerably throughout
the United States, its average value is approximately 50,000 nanoTeslas (nT). The angle of the
magnetic field with respect to the earth s surface also varies. In the U.S., this angle of inclination
ranges approximately 60 to 75 degrees from the horizontal.

The intensity of the earth’s magnetic field changes daily with sunspots and ionospheric conditions
that can cause large and sometimes rapid variations. With time, these variations produce unwanted
signals (noise) and can substantially affect magnetic measurements. Ifthe magnetic-properties of
the soil and rock were perfectly uniform, there would he no local magnetic anomalies; however, a
concentration of natural iron minerals, or a buried iron object, will cause a local magnetic anomaly
which can be detected at the surface (Benson et al., 1988).

SURVEY

A proton precession magnetometer was deployed for this survey. The proton precession
magnetometer has a sensor that consists of a coil in a bottle containing a small amount of proton-

4280 Old William Penn Highway < Murrysville, PA 15668 « (724) 325-3996 « Fax: (724) 733-7901



Ms. Smyth
August 23, 2003
Page 2

rich liquid (n-Decane) that is connected to the measuring device. The proton precession
magnetometer gives a direct readout of the field strength in nanoTeslas and data is automatically
output to a datalogger to be later downloaded into a computer (Reynolds, 1997).

ANALYSIS

A proton precession magnetometer survey was conducted to determine the presence and/or
location of any diabase dikes in a proposed C&D area. Nine magnetometer survey lines were
collected across the future C&D area totaling approximately 4,850 linear feet. The survey lines
varied from 100-ft to 200-ft apart covering a total area of approximately 15 acres. Survey lines were
located using a Trimble ProXRS global positioning system set to 1983 NAD North Carolina US
State Plane coordinate system in feet.

CONCLUSIONS

A magnetometer survey was conducted at Johnston County Landfill Facility, Smithfield, North
Carolina to determine the presence of any diabase dikes. The findings and conclusions in this
report are stated with a reasonable degree of scientific certainty.

THG's findings and conclusions are as follows:

o The geophysical survey area consisted of a sediment basin to the north and a lightly
vegetated apparent borrow area totaling approximately 15 acres;

» Two metallic anomalies exist at this site (Lines B, C, D, and E, Figure 2);

e The two anomalies could potentially be diabase dikes.

Geophysical investigations are a non-invasive method of interpreting physical properties of the
shallow earth using electrical, electromagnetic, or mechanical energy. This document contains
geophysical interpretations of responses to induced or real-world phenomena. As such, the
measured phenomenon may be impacted by variables not readily identified in the field that can
result in a false-positive interpretation. THG makes no representations or warranties as to the
accuracy of the interpretations other than what is specifically set forth herein.

Should you have any questions or require additional information, please contact our office at (724)
325-3996 or via e-mail Isb @ geo-image.com.

Sincerely,
The Hutchinson Group, Ltd.

/awm Aot

Laura Barta
Senior Geophysicist

Attachments
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G. N. Richardson and Assoc. Slug Test Analysis Report

14 N. Boylan Avenue Project: Johnston County Landfill

Raleigh, North Carolina 27603 Number:

ph: 919-828-0577 Client:

PZ-1 [Bouw er & Rice)

Time [rmin}
0 2108 4217 6.325 8.433 W PZ-1
1 E+0~ i i ) X 3 X 3 A i | i 3 4 4
Q
£
£
n
|
n
|
|
Slug Test: PZ-1
Analysis Method: Bouwer & Rice
Analysis Results: Conductivity: 1.41E-4 [ft/min]
Test parameters: Test Well: PZ-1 Aquifer Thickness: 30 [ft]
Casing radius: 0.083 [ft] Gravel Pack Porosity (%) 25
Screen length: 15 [ft]
Boring radius: 0.1667 [ft]
r(eff). 0.110 [ft)
Comments:
Evaluated by:

Evaluation Date: 9/3/2003




G. N. Richardson and Assoc. Slug Test Analysis Report

14 N. Boylan Avenue Project: Johnston County Landfill

Raleigh, North Carolina 27603 Number:

ph: 819-828-0577 Client:

PZ-2 [Bouw er & Rice)
Time {min}

0 2.366 4.733 7.099 9.465 11.32 ® FZ-2
1E+0
(=]
e
[
@
®
(]
®
Slug Test: PZ-2
Analysis Method: Bouwer & Rice
Analysis Resulis; Conductivity: 3.43E-5 [ft/min]
Test parameters; Test Well: PZ-2 Aquifer Thickness: 30 [ft]
Casing radius: 0.083 [ft] Gravel Pack Porosity (%) 25
Screen length: 15 [ft]
Boring radius: 0.1667 (ft]

r(eff): 0.110 {ft]

Comments:

Evaluated by:

Evaluation Date 9/3/2003




G. N. Richardson and Assoc.

Slug Test Analysis Report

14 N. Boylan Avenue Project: Johnston County Landfill
: ﬁ_ 1 Raleigh, North Carolina 27603 Number:
$44 ph: 919-828-0577 Client:
PZ-3 [Bouw er & Rice)
Tirme {min]
0 3.755 7.511 11.266 15.021 18.777 & PZ-3
1 E4 Qb : : : ; ; ' - : ;
o
=
A
A
A
A
4
A
A
A

Slug Test: PzZ-3
Analysis Method: Bouwer & Rice
Analysis Results: Conductivity: 1.10E-5 [ft/min]
Test parameters: Test Well: PZ-3 Aquifer Thickness: 30 [ft]

Casing radius: 0.083 [f] Gravel Pack Porosity (%) 25

Screen length: 10 [ft]

Boring radius: 0.1667 [ft]

r(eff): 0.110 [ft]

Comments:

Evaluated by:

Evaluation Date-

6/3/2003




G. N. Richardson and Assoc. Slug Test Analysis Report
v 14 N. Boylan Avenue Project: Johnston County Landfill
$1 8004 Raleigh, North Carolina 27603 Number:
S ). 919-828-0577 Client:
PZ-4 [Bouw er & Rice)
Time [mrin}
0 2.507 5.014 7.521 10.028 12,535 V FZ-4
1E1
Q
s
—_
\ v Vy ¥
v v
Vv

Slug Test: PZ-4
Analysis Method: Bouwer & Rice
Analysis Results: Condugtivity: 3.60E-4 [ft/min]
Test parameters:  Test Well: PZ-4 Aquifer Thickness: 30 [ft}

Casing radius: 0.083 [ft] Gravel Pack Porosity (%) 25

Screen length: 15 [ft]

Boring radius: 0.1667 [ft]

r(eff): 0.110 [ft)

Comments:

Evaluated by:

Evaluation Dale: 9/3/2003




G. N. Richardson and Assoc. Slug Test Analysis Report

14 N. Boylan Avenue Project: Johnston County Landfill
Raleigh, North Carolina 27603 Number:
ph: 919-828-0577 Client:

PZ-6 [Bouw er & Rice]

Time [min]
0 1.328 2.656

3.984 5.312 6.64 + FZ6
] ST -

h/ho

Slug Test: PZ-6
Analysis Method: Bouwer & Rice

Analysis Results: Conductivity: 6.05E-5 [ft/min}]
Test parameters: Test Well: PZ-6 Aquifer Thickness: 30 {ft]

Casing radius: 0.083 [ft] Gravel Pack Porosity (%) 25

Screen length: 15 {ft]

Boring radius: 0.1667 [f]

r(eff): 0.110 [ft]
Comments:

Evaluated by:

Evaluation Date: 9/3/2003
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G. N. Richardson and Assoc.

Slug Test Analysis Report

14 N. Boylan Avenue

Project:  Johnston County Landfill

Raleigh, North Carolina 27603

Number:

ph: 919-828-0577

Client:

PZ-7 [Bouw er & Rice]

Time [min]
1,673 3.347 6.02 6.693 8.ag7 X FZ-7
15*_0 e s i i 1 3, 4 1 3 3 " 3 1 1 "
X
2
)
X
X
X
\ x AN
Slug Test: PZ-7
Analysis Method: Bouwer & Rice
Analysis Results: Conductivity: 5.67E-5 [ft/min|
Test parameters: Test Well: PZ-7 Aquifer Thickness: 30 [ft]
Casing radius: 0.083 [ft] Gravel Pack Porosity (%) 25
Screen length: 15 [ft}
Boring radius: 0.1667 [ft]
r(eff); 0.110 [ft]
Comments;

Evaluated by:

Evaluation Date 9/3/2003




G. N. Richardson and Assoc. Slug Test Analysis Report

14 N, Boylan Avenue

Project: Johnston County Landfill

Raleigh, North Carolina 27603 Number:

ph: 919-828-0577

Client:

5.309

PZ-8 [Bouw er & Rice)

Time [min]
10.617 15,926 21.235

06.543 & PZ-8

Q
£
£L
H
*
bS
% hY
Slug Test: PZ-8
Analysis Method: Bouwer & Rice
Analysis Resulls: Conductivity: 3.93E-5 [ft/min]
Test parameters: Test Well: PZ-8 Aquifer Thickness: 30 [ft]
Casing radius: 0.083 [ft] Gravel Pack Porosity (%) 25
Screen length: 15 [ft]
Boring radius: 0.1667 [ft]
r(eff): 0.110 [ft]
Comments;
Evaluated by:
Evaluation Date 9/3/2003




G. N. Richardson and Assoc. Slug Test Analysis Report

14 N. Boylan Avenue Project: Johnston County Landfill
Raleigh, North Carolina 27603 Number:
ph: 919-828-0577 Client:

PZ-9 [Bouw er & Rice]

Time [min]

2.234 4.467 6.701 8.935 11.168

i 3

1E0O
) e

£
K=
1E-1
L -
Slug Test: PZ-9
Analysis Method: Bouwer & Rice
Analysis Results: Conductivity: 1.80E-4 [ft/min]
Test parameters: Test Well: PZ-9 Aquifer Thickness: 30 [ft]
Casing radius: 0.083 [ft] Gravel Pack Porosity (%) 25
Screen length: 15 [ft)
Boring radius: 0.1667 [ft]
r(eff): 0.110 [ft]
Comments: {
Evaluated by

Evalualion Date: 9/3/2003




G. N. Richardson and Assoc. Slug Test Analysis Report

14 N. Boylan Avenue Project: Johnston County Landfill
Raleigh, North Carolina 27603 Number:
ph: 919-828-0577 Client:

PZ-9d [Bouw er & Rice]

Time [min)
0 2.366 4,733 7.099 9.465 11.832 ® FZ-od
1E‘+‘O“' Il i 2 i 1 A, 3 '3 4 £ 1. 3 kS 4 1 i 1 N s
_ %
<
@
1E-1 ° ®
= &
ﬂg ® o
Slug Test: PZ-9d
Analysis Method: Bouwer & Rice
Analysis Results: Conductivity: 4.91E-4 [ft/min]
Test parameters: TestWell: PZ-9d Aquifer Thickness: 50 [ft]
Casing radius: 0.083 [ft] Gravel Pack Porosity (%) 25
Screen length: 5 [ft]
Boring radius: 0.1667 {ft]
r(eff): 0.110{ft)

Comments:

Evaluated by:

Evaluation Date: 9/3/2003




G. N. Richardson and Assoc. 8lug Test Analysis Report

14 N. Boylan Avenue Project: Johnston County Landfill
Raleigh, North Carolina 27603 Number:
ph: 919-828-05677 Client:

PZ-10 [Bouw er & Rice]

Time [min]
0 2.507 5.014 7.521 10.028 12585 & FZ-10
1E+0‘: 4 1 4 3 I 1 3. s " A i i 1 ¥
1E-1 \
Q
£ J
£
1E2 N
A
¥y
A
A A
A A A
A
A A 4
\ A
Slug Test: PZ-10
Analysis Method: Bouwer & Rice
Analysis Results: Conductivity: 5,93E-4 [ft/min]
Test parameters: Test Well: PZ-10 Aquifer Thickness: 30 [ft]
Casing radius: 0.083 [ft] Gravel Pack Porosity (%) 25
Screen length: 10 [f1]
Boring radius: 0.1667 [ft]

r(eff): 0.110 [ft]

Comments:

Evaluated by:

Evaluation Dale: 9/3/2003




G. N. Richardson and Assoc. Slug Test Analysis Report

14 N. Boylan Avenue Project: Johnston County Landfill

Raleigh, North Carolina 27603 Number:

ph: 919-828-0577 Client:

MW-14d {Bouw er & Rice]

Time {min}

11.915

17.872 23.829 09787 ¥ MW-14d

il i

h/h0

1E-1

Yyy
4
vYy
Y'VVYV Y w

Slug Test: MW-14d
Analysis Method: Bouwer & Rice

Analysis Results: Conductivity: 2.56E-4 [ft/min]
Test parameters: Test Well: MW-14d Aquifer Thickness: 50 [ft]

Casing radius: 0.083 [ft] Gravel Pack Porosity (%) 25

Screen length: 5 [ft)

Boring radius: 0.1667 [ft]

r(eff): 0.110 [f

Comments:

Evaluated by

Evaluation Date: 9/3/2003




G. N. Richardson and Assoc. Slug Test Analysis Report

14 N. Boylan Avenue Project: Johnston County Landfill
Raleigh, North Carolina 27603 Number:
ph: 919-828-0577 Client:

MW-15d [Bouw er & Rice]

Time [min}
0 2,656 5.312 7.968 10.624 1328 + MW-1&d
1E’+O %‘ 3. 3 X 3 3 i 1 & 3 1 3 3 & i i 1 J,
% 1E-1 3:'
+
++++
++‘f'
e
++
+ 4 + 4+
1E-2 N + A A+ + 4

Slug Test: MW-15d
Analysis Method: Bouwer & Rice
Analysis Results: Conductivity: 6.88E-4 [ft/min]
Test parameters:  Test Well: MW-15d Aquifer Thickness: 50 [ft]

Casing radius: 0.083 [ft] Gravel Pack Porosity (%) 25

Screen length: 5 [ft]

Boring radius: 0.1667 [ft]

r{eff): 0.110 {ft]
Comments:

Evaluated by:

Evaluation Date 9/3/2003




G. N. Richardson and Assoc. Slug Test Analysis Report

14 N. Boylan Avenue Project: Johnston County Landfill
Raleigh, North Carolina 27603 Number:
ph: 919-828-0577 Client:

MW-16d [Bouw er & Rice]

Time [min]
0 2.656 5312 7.968 10.624 1328 < MW-16d
T i S SO SO R S SO S
Q
=
>g><><'><
AX A X x
X X X % N
Slug Test: Mw-16d
Analysis Method: Bouwer & Rice
Analysis Results: Conductivity: 1.97E-4 [ft/min}
Test parameters; Test Well: MW-16d Aguifer Thickness: 50 [ft]
Casing radius: 0.083 [ft] Gravel Pack Porosity (%) 25
Screen length: 5 [ft}
Boring radius: 0.1667 [ft]

r(eff): 0.110 [ft}

Comments:

Evaluated by:

Evaluation Date 9/3/2003
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Water Table-Type Aquifer Stress Test
Johnston County Landfill

Smithfield, North Carolina

June 30, 2004

1.0 INTRODUCTION
1.1 Background

Johnston County Landfill (JCL) located in Smithfield, Johnston County, North Carolina, is located
at the northern end of County Home Rd., Smithfield, North Carolina. JCL consists of 4 waste
cells; Phases 1, 2, and 3 are closed municipal waste cells and Phase 4 is the active waste cell.
JCL is proposing to install a C&D cell on the east side of closed Phase 3. An earlier geophysical
investigation identified a magnetite-rich mafic dike that trends N70°E. Initial concerns indicate that
this dike may be a preferential pathway for potential landfill leachate. Consequently, a pump test
was conducted in the location of the proposed C&D cell to determine the physical properties of
the shallow and deep aquifers.

1.2 Work Scope

The work scope consisted of installing groundwater monitoring wells into the area of the dike to
determine the orientation of maximum drawdown (i.e., cone of depression) and orientation of flow
pathways in the shallow and deep aquifers. A pump test was proposed in PW-3 with pump rate
determined by a quick step test. ‘



Water Table-Type Aquifer Stress Test
Johnston County Landfill

Smithfield, North Carolina

June 30, 2004

2.0 GEOLOGY

The JCL is located within Raleigh portion of the Eastern Slate Belt, possibly within the amphibolite
facies (kyanite-staurolite) of Butler (1991). The Eastern Slate Belt is characterized by low grade
metamorphism and grades from the amphibolite facies to the greenschist facies. Stoddard, et al.
(1991) refer to the subsurface unit as the Smithfield formation, that is characterized by meta-
volcanic, meta-graywacke, meta-siltstone, and meta-mudstone. Well logs indicate that mudstone
predominates the rock type in this area.

The low grade metamorphism has been dated to the Alleghanian Orogeny (315 to 285 Ma or
possibly younger) (Butler, 1991). Magnetite-rich diabase dikes intruded this area during the
Mesozoic, possibly in the 195 to 205 Ma period (Sutter, 1985, 1988). These mafic dikes have near
vertical attitudes and mostly north-south orientation (in the Eastern Slate Belt) (Ragland, 1991).
While reports do exist of east-west oriented mafic dikes (Ragland, 1991), this orientation is
considered to be a local phenomenon, possibly related to the exploitation of a radial fracture from
an emplaced pluton to the west (Rolesville, NC pluton of McSween et al., 1991). The geophysical
examination of the area shows that the dike located within the proposed C&D cell has an
orientation of N70°E and a near vertical attitude (THG, 2003).



Water Table-Type Aquifer Stress Test
Johnston Gounty Landfili

Smithfield, North Carolina

June 30, 2004

3.0 HYDROGEOLOGY
3.1 BACKGROUND

The JCL in the area of proposed C&D cell has a water-table type aquifer and possibly a vertically
separated deeper aquifer within the meta-mudstones. Wells were installed to water-table type
aquifer and the bedrock aquifer (i.e., cased through the shallow water-table type aquifer) to
determine the vertical connection between the 2 hydrostratigraphic units. Within the area of the
pump test these units appear to be in full communication. Groundwater monitoring wells MW-9
and MW-9D show not vertical separation between the deep and the shallow portions of the water-
table type aquifer. Further, the pump well PW-3 was in full hydraulic communication with the
shallow wells and the deep wells.

3.2 WELL INSTALLATION

Six 2-inch piezometers and 1 4-inch pump well were installed in the area of the sump the week
of June 14 - 18, 2004. Three wells (PSW-1, PSW-2, and PSW-3) were dug to the top of bedrock
(Smithfield formation). Four wells (PW-1, PW-2, PW-3, and PW-4)were cased through the
saprolite that overlies the Smithfield formation, and installed into the Smithfield formation. The
wells were constructed with a 2-inch Schedule 40 PVC, 5- to 15-foot 10-slot screen and casing
except for the 4-inch production well (Table 1; Appendix A). The wells were developed and given
1 week to recover.

3.3 PUMP TEST

3.3.1 Design - The multiple-well pump test consisted of 1 production well and 11 observation
wells. Pressure transducers were installed in 7 of the observation wells (PW-2, PW-4, PZ-
5 PZ-6, PZ-7, PSW-2, and MW-5A) and the remaining wells were monitored through an
electric water-level meter (PZ-9, PZ-9D, PZ-4, PZ-8, and PZ-3).

The observation well pattern included 3-dimensional spread of wells to better judge the
orientation of the cone of depression. The wells ranged from 101 feet to a maximum of
600 feet from the production well. The eastern portion of the well field was not well
represented by monitoring wells; however, the proposed C&D cell is located predominantly
to the west of the production well.

3.3.2 Preliminary Tests - A step-test was performed on the production well (PW-3) and indicated
that this well could produce no more than 1.5 gallons/minute of production without damage
to the pump from exposure to air and showed preliminary hydraulic conductivities of
approximately 1 feet per day. ' ‘

These preliminary tests were used to help define the pump test parameters and, to keep
this report brief, were not included herein, since only the pump test results will be used for
the determination of the cone of depression. .

4-



Water Table-Type Aquifer Stress Test
Johnston County Landfill

Smithfield, North Carolina

June 30, 2004

3.3.3 Equipment - A centripetal pump (Meyers Pumps Ohio) was inserted into the production
well to a depth of approximately 45 feet and connected to a digital flow meter (GPI
Electronic Digital Meter Model No. 04N30GM) for instantaneous flow rates and total flow.
Seven transducers (10 PSI; InSitu, Inc., Laramie, WY) were installed into 7 observation
wells to a depth of approximately 10 feet of water and connected to a Hermit 3000
Datalogger (InSitu, Laramie, WY). Recovered water was discharged downgradient,
approximately 200 feet from the production well

The pump test was conducted at 1.255 gallons per minute for approximately 62.3 hours
(2.6 days ) and until steady-state conditions prevailed within most of the wells.

3.4 HYDRAULIC PARAMETERS

The specific capacity is an expression of the productivity of a well and is obtained by dividing the
rate of discharge of water from the well by the drawdown of water level in the well (Fetter 1988).
In general, specific capacity decreases with time (i.e., governed by recharge) and is a measure
of the aquifer's ability to yield water to the well bore. Transmissivity (7) is the ability of water to
move through a porous media and is the product of the saturated thickness (b) of the aquifer and
the hydraulic conductivity (K):

T=Kxb (1)

Hydraulic conductivity describes the rate at which water can move through a permeable media and
can be derived from the drawdown associated with a pump test.

3.5 PUMP TEST TECHNIQUE

No sooner than 24 hours prior to the initiation of a pump test, a short-term pump test (similar to
a step test) was performed to determine the flow rate and duration of the pump test. The short-
term testing proved that useful data can be collected and that steady-state conditions can be
acquired during a pump test within 72 hours. No data were saved from the short-term tests.

Water levels were recorded prior to the initiation of the pump test (June 19, 2004). The test
started with the activation of the data logger and completion of the electric circuit to the
submersible pump. Data were reduced and interpreted through the AquiferTest computer program
(Waterloo Hydrogeologic, Inc., Waterloo, Ontario). At the conclusion of the pumping phase of the
pump test the datalogger was reset, the pump shutdown, and well was allowed to recover for the
time period of the drawdown phase of the test.

36 PUMP TEST UNCONFINED AQUIFER THEORY
Theis (1935) was the first to develop an unsteady-state formula governing groundwater properties

from heat-flow equations of Thiem (1906) that included a time factor and the concept of aquifer
storage. Theis (1935) assumed that: : _

5.
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. The aquifer has infinite areal extent;

. The aquifer is homogeneous, isotropic and of uniform thickness;

o The aquifer potentiometric surface is initially horizontal;

. The pumping well is fully penetrating;

o Flow to the pumping well is horizontal;

. The aquifer is confined;

° Flow is unsteady;

. Water is released instantaneously from storage with decline of hydraulic head; and,

The diameter of the pumping well is very small so that storage in the well is minimal.

The Theis assumption that water released from storage is discharged instantaneously with the
decline in hydraulic head does not apply to unconfined aquifers. Specific storage (S,) is the
amount of water per unit volume of a saturated formation and the value is very small (L");

S = pg (C) (2)

Where, p is the density of water, g is the acceleration of gravity, and C is a function of the
compressibility of water and the grain skeleton. The coefficient of storage (S) of a confined
aquifer is the product of the specific storage and the aquifer thickness. In an unconfined aquifer,
the declining water table also yields water as it drains under the influence of gravity and is referred
to as the specific yield (S, or effective porosity). S, in an unconfined aquifer, is essentially equal
to S, since the product of the head loss and specific storage is negligible compared to the §,.

Consequently, the flow equation in an unconfined aquifer where drawdown is small compared to
the saturated thickness of the aquifer is:

#h  3*h S, ah
— = = (=) (=

ax 2 dy? Kb at) (3)

Where, x and y are spatial orientations, h is head and tis time. Consequently, drawdown of a
significant portion of the saturated thickness of the unconfined aquifer is represented by the three
phases of the time-drawdown behavior.

Pumping from a well completed in an unconfined aquifer results in drawdown of the water table
and dewatering of the aquifer within the cone of depression; unlike in confined aquifers, where
the potentiometric surface lies above the top of the aquifer. Consequently, water discharged by
a well in a-confined aquifer is released from storage instantly by expansion of the water as
pressure is reduced and by compaction of the aquifer skeleton. However, in an unconfined
aquifer, water discharge by a well is derived from gravity drainage of pore spaces, compaction of
the aquifer skeleton and expansion of the water (Bair, 1990).

-6~
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Newman (1974 and Moench, 1993) observed that flow to a pumping well in an unconfined aquifer,
occurs in 3 phases. In the initial stage of pumping, the aquifer behaves like a confined aquifer and
follow a Theis-type drawdown (Type A curve). During this phase water is released from storage
by compaction of the aquifer skeleton and the expansion of water and trapped air. This phase is
short lived and was not observed during the drawdown of any well except PZ-3, the closest well.

During the second phase of pumping there is a delayed yield from storage, where water remaining
in the pores drains by gravity (specific yield, S,). Gravity drainage replenishes that portion of the
aquifer supplying water to the well resulting in a reduction in the rate of drawdown. Consequently
there is a flattening of the time-drawdown curve in response to this secondary source of water
(Neuman, 1972).

The third phase (Theis Type B curve) is produced when an equilibrium is reached between the
rate of growth of the cone of depression and the amount of gravity drainage. Water is released
from storage from the compaction of the aquifer skeleton and expansion of the water;
consequently, the time-drawdown response behaves in a manner predicted by the equation from
Theis (1935).

The duration of the first 2 phases is a function of the ratio of storage (S) to specific yield (S,). If
this ratio is in the range of 10™ to 102, then S is large and that the first phase will be long. Clayey
silts to very fine-grained sands exhibit this response to pumping. In general though, specific yield
increases with grain size.

Unconfined aquifers are traditionally evaluated using the Neuman method; however, Cooper and
Jacob (1946), Theis (1935) and Theis and Jacob (Anonymous 1996) methods for confined
aquifers have been modified to account for storage in unconfined aquifers and will calculate
transmissivity and hydraulic conductivity. Jacob (1944) proposed the following correction to
drawdown for the Theis, Cooper and Jacob Straight Line, and Theis and Jacob Recovery methods
to approximate unconfined conditions:

Seor =S 7 (—) (4)

Where, s, is the corrected drawdown, s is the measured drawdown, and b is the original aquifer
thickness.

Nevertheless, all four methods (Theis Curve Matching, Neuman Unconfined Solution, Cooper and
Jacob Straight Line, and Theis and Jacob Recovery Methods) assume the following:

o The aquifer has infinite areal extent;

. The aquifer is homogeneous and of uniform thickness;
° The aquifer potentiometric surface is initially horizontal
. The aquifer is unconfined,

7-
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° Flow is unsteady; and,
o The diameter of the pumping well is very small so that storage in the well is minimal.

The geometry of the time-drawdown graph can also be affected by the distance of the observation
wells to the pump well. As the distance increases the effects of storage diminish. Consequently,
a clean, well-sorted, medium-grained aquifer will have very short first phase and second phase.
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4.0 ANALYSIS

The efficacy of a pump test to determine the hydraulic properties of an aquifer is usually
determined by ability of each observation well to generate similar aquifer properties (Table 2).
Further, the recovery test is an additional tool for checking the hydraulic properties, since the
recovery test is a passive test, and not impacted by vagaries of the pumping process. The
recovery test data were not reduced herein, since the determination of the size and orientation of
the cone of depression is the goal of this project and not the hydraulic conductivity.

In general the hydraulic properties measured in the 11 observation wells agree well with each
other. The measured hydraulic conductivities ranged from 0.4 ft/day to 6.08 ft/day. The 2 closest
observation wells, PW-2 and MW-5A, produced the lowest hydraulic conductivities (0.54 ft/day
and 0.4 ft/day) and several of the distant observation wells (PZ-9, PZ-9D, PZ-7, and PZ-3) from
the pump well produced the highest hydraulic conductivities.

Drawdown in the observation wells ranged from 0.16 feet to 4.44 feet. The cone of depression
created from the maximum drawdown (assuming steady state conditions prevailed) shows a
N70°E orientation, consistent with the mafic dike (Figure 2). The cone of depression orientation
strongly suggests that fracture flow dominates the subsurface. This is further supported by the
pump test data (Appendix B) which shows that steady state conditions were difficult to achieve
as the pump test established communication with additional fractures (i.e., changes in the Cooper
and Jacob straight line during the course of the test). Nevertheless, th fracture trend parallel and
adjacent to the mafic dike is the predominant and preferred pathway for groundwater flow.

The specific capacity of the 4-inch pumping well is calculated to be 0.043 gpm/ft (Fetter 1988).
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5.0 CONCL.USION

A multiple well pumping test (1 pumping well and 11 observation wells) showed that the water
table- type aquifer includes the saprolite overlying the Smithfield formation and the Smithfield
formation at Johnston County Landfill has an average hydraulic conductivity of 2.7 ft/day and an
average transmissivity of 135 ft¥/day. Further, these values are very realistic considering the fine-
grained properties of the aquifer. The repeatability of each test demonstrates that these tests are
very defensible and represent the aquifer conditions.

The cone of depression at a pump rate of 1.26 gallons per minute created a cone of depression
that reached effectively over 1,500 feet (at 1 foot of drawdown) in the N70°E direction and only
180 feet in the N20°W direction.

-10-
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4280 Old Wm. Penn Hwy Time-Drawdown-method after - -
Murysville, Pennsylvania 15668 COOPER & JACOB Project: Johnston County Landfill
(724) 325-3996 Unconfined aquifer Evaluated by: PJH

Pumping Test No. 1 Test conducted on: June 19, 2004

MW-5A

Discharge 1.26 U.S.gal/min
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Aquifer thickness [ft]: 50.00




The Hutchinson Group, Ltd.
4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668

(724) 325-3998

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 2

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June

19, 2004

MW-5A

MW-5A

Discharge 1.26 U.S.gal/min

Distance from the pumpi

ng well 109.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] fft} [ft]
2 0.04 0.00 0.00 0.00
3 0.09 0.00 0.00 0.00
4 0.13 0.00 0.00 0.00
5 0.17 0.00 0.00 0.00
8 0.21 0.00 0.00 0.00
7 0.26 0.00 0.00 0.00
8 0.30 0.00 0.00 0.00
9 0.34 0.00 0.00 0.00
10 0.39 0.00 0.00 0.00
T 0.43 0.00 0.00 0.00
12 0.47 0.00 0.00 0.00
13 0.52 0.00 0.00 0.00
14 0.56 0.00 0.00 0.00
15 0.60 0.01 0.01 0.01
16 0.65 0.00 0.00 0.00
17 0.69 0.00 0.00 0.00
18 0.73 0.00 0.00 0.00
19 0.77 0.00 0.00 0.00
20 0.82 0.00 0.00 0.00
21 0.86 0.00 0.00 0.00
22 0.90 0.00 0.00 0.00
23 0.95 0.00 0.00 0.00
24 1.00 0.00 0.00 0.00
25 1.05 0.00 0.00 0.00
T 1.11 0.00 0.00 0.00
27 1.17 N 0.00 0.00 0.00
28 1.23 0.00 0.00 0.00
29 1.30 0.00 0.00 0.00
30 1.37 0.01 0.01 0.01
31 1.44 0.01 “0.01 - 0.01 |
32 152 0.01 001 | 0.01
33 161 0.01 0.01 0.01
34 1.69 0.01 0.01 i 0.01
35 1.79 0.01 0.01 0.01
T 38 189 0.01 0.01 001
37 1.9 0.01 0.01 0.01
38 2.10 0.00 0.00 0.00
39 2.22 ) 0.00 000 | 0.00
40 235 0.00 0.00 T0.00
41 2.48 0.00 0.00 T 000 |
42 262 0.00 000 0.00
43 277 0.00 0.00 0.00
44 2.93 0.01 0.01 C 001
45 73.00 0.00 0.00 0.00
46 3.27 0.00 0.00 0.00
47 3.46 0.00 000 | T o000
48 3.66 0.00 i 0.00 T 0.00
49 3.87 B 0.01 0.01 o 0.01
50 4.09 001 0.01 001




The Hutchinson Group, Ltd.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis

COOPER & JACOB
Unconfined aquifer

Time-Drawdown-method after

Date: June 30, 2004 | Page 3

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

MW-5A

MW-5A

Discharge 1.26 U.S.gal/min

Distance from the pumping well 109.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
{min] [ft] [f] [ft}

51 4.32 0.01 0.01 0.01
52 4.57 0.01 0.01 0.01
53 4.84 0.01 0.01 0.01
54 5.12 0.00 0.00 0.00
55 5.42 0.00 0.00 0.00
56 5.73 0.01 0.01 0.01
57 6.06 0.00 0.00 0.00
58 6.42 0.00 0.00 0.00
59 6.79 0.01 0.01 0.01
60 7.19 0.01 0.01 0.01
61 7.61 0.01 0.01 0.01
62 8.05 0.01 0.01 0.01
63 8.52 0.01 0.01 0.01
64 9.02 0.02 0.02 0.02
65 9.55 0.02 0.02 0.02
66 10.11 0.03 0.03 0.03
67 10.70 0.03 0.03 0.03
68 11.33 0.04 0.04 nn4
69 11.99 0.03 0.03 .
70 12.70 0.04 0.04 0.04
71 13.44 0.03 0.03 0.03
72 14.23 0.03 0.03 0.03
73 15.07 0.02 0.02 0.02
74 15.95 0.03 0.03 0.03
75 ) 16.89 0.04 0.04 0.04
76 17.89 0.07 0.07 0.07
77 18.94 0.07 0.07 0.07
78 20.06 0.07 0.07 0.07
79 2124 | 0.09 - 0.09 0.09
80 22.49 0.09 0.09 0.09
81 23.82 0.11 0.11 0.11
82 2522 0.11 0.11 0.11
83 26.71 0.12 0.12 i 0.12
84 28.29 0.14 0.14 0.14
85 29.96 0.15 0.15 0.15
86 7 31.73 015 0.15 015
87 33.60 0.20 0.20 0.20
88 3559 0.21 0.21 021
89 37.69 0.23 0.23 023
90 3991 | 0.26 0.26 0.26
91 4227 0.28 0.28 0.27
92 44.77 031 KL 031
93 4742 | 0.35 0.35 o 035 |
94 50.22 0.36 036 T 0.36
95 © 349 | 0.41 0.41 0.41
96 | - 56.34 045 045 T -
97 5967 0.48

""" 98 | 63.20 0.53 53
99 66.94 0.57 0.

100 | i 7090 0.61 T oe1
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4280 Old Wm. Penn Hwy Time-Drawdown-method after

Munysvill, Pennsylvaria 15668 COOPER & JACOB Project: Johnston County Landfill
(724) 325-3996 Unconfined aquifer Evaluated by: PJH
Pumping Test No. 1 Test conducted on: June 19, 2004
MW-5A MW-5A
Discharge 1.26 U.S.gal/min Distance from the pumping well 109.00 ft
Static water level: 0.00 ft below datum
Pumping test duration Water level Drawdown Corrected
drawdown
[min] {fi] fft} [f]
101 75.00 0.69 0.69 0.68
102 79.54 0.73 0.73 0.72
103 84.24 0.78 0.78 0.78
104 89.23 0.87 0.87 0.86
105 94.51 0.90 0.90 0.89
106 100.10 0.93 0.93 0.92
107 106.03 0.96 0.96 0.95
108 112.30 0.99 0.99 0.98
109 118.95 1.01 1.01 1.00
110 126.00 1.06 1.06 1.05
111 133.45 1.09 1.09 1.08
112 14136 112 1.12 1.11
113 149.73 1.18 1.18 1.16
114 158.59 123 1.23 122
115 167.98 1.29 1.29 1.27
116 177.93 1.32 1.32 1.31
117 187.93 1.39 ) 1.39 137
118 197.93 145 1.45 B 1.43
119 207.93 1.49 ) 1.49 1.47
120 - 217.93 1.56 1.56 i 1.53
121 ' 227.93 1.60 1.60 157
122 237.93 1.65 1.65 1.62
123 247.93 1.71 1.71 ' 1.68
124 ' 257.93 1.75 1.75 172
125 267.93 1.81 1.81 1.78
126 o 277.93 1.85 ' 1.85 1.82
127 287.93 B 1.93 o 1.93 1.89
128 297.93 1.97 1.97 1.93
129 307.93 2.04 ) 2.04 2.00
130 317.93 2.06 2.06 2.02
131 ' 32793 | ) 212 ' 2.12 2.08
132 337.93 ‘ 2.16 2.16 212
133 347.93 o 2.21 221 2.16
134 357.93 226 ’ 226 2.21
135 36793 | 2.30 ‘ 230 T 25
136 ' 377.93 " 235 | T 235 ) 230
37| S asres ' Y- T - (T X
138 ©397.93 o 2.44 2.44 '
139 ' 407.93 o 249 " 249
7140 ' 417.93 N ' 254 o 254 T
REVERN ' 42793 ‘ 258 | S 258
142 43793 | 2683 | T oes X A
143 B T 447.93 270 [ 270 263
144 o 45793 | ) o 2.76 2.76 T 289
145 467.93 | ' 281 | ' 2.81 273
a8 477.93 N 2,86 o o 286 | T 28
147 ' 487.93 ' 72,90 ' I T, Y L I
148 T49793 | 293 2.93 285
149 507.93 2.97 i 2.97 288
e e L T , e e




The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 5

4280 Old Wm. Penn Hwy Time-Drawdown-method after — -
Murrysuille, Pensylvania 15668 COOPER & JACOB Project: Johnston County Landfili

(724) 325-3996 Unconfined aquifer Evaluated by: PJH

Pumping Test No. 1 Test conducted on: June 19, 2004

MW-5A MW-5A

Discharge 1.26 U.S.gal/min Distance from the pumping well 109.00 ft

Static water level; 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min} [ft] [ [ft}

98| 997.93

199 ~ 1007.93
200 1017.93




The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 6

4280 Old Wm. Penn Hwy Time-Drawdown-method after

Munrysvils, Pennsylvania 15658 COOPER & JACOB Project: Johnston County Landfill
(724) 325-3996 Unconfined aquifer Evaluated by: PJH
Pumping Test No. 1 Test conducted on: June 19, 2004
MW-5A MW-5A
Discharge 1.26 U.8.gal/min Distance from the pumping well 109.00 ft
Static water level: 0.00 ft below datum
Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] it} [ft]
201 1027.93 3.87 372
202 1037.93 3.88 3.73
203 1047.93 3.89 3.74
204 1057.93 3.90 375
205 1067.93 3.90 3.75
206 1077.93 3.091 3.76
207 1087.93 3.92 377
208 1097.93 3.92 377
209 1107.93 3.93 3.78
210 1117.93 3.94 378
211 1127.93 3.95 3.79
212 1137.93 3.95 3.79
213 1147.93 3.96 3.80
214 1157.93 3.96 3.81
215 1167.93 3.97 3.81
216 117793 | 3.98 3.82
217 1187.93 3.98 3.83
218 1197.93 3.99 B 3.83
219 ©1207.93 4.00 3.84
220 1217.93 4.00 3.84
221 1227.93 4.00 3.84
222 1237.93 4.01 3.85
223 124793 4.02 3.86
224 1257.93 4.03 3.86
225 ) 1267.93 4.03 3.87
226 o 1277.93 ' T 404 3.87
227 ' 1287.93 ) 4.04 3.88
228 ’ 1297.93 4.05 3.88
229 ) 1307.93 4.05 3.89
230 1317.93 4.06 3.89
231 o 1327.93 o 4.07 ) T390
232 - 1337.93 407 3.91
233 1347.93 4o LT T 408 3.91
234 1357.93 408 i 3.91
235 1367.93 T 4.09 3.92
236 1377.93 | 410 3.93
237 ' 1387.93 o o 409 3.93
238 ' 1397.93 o 410 393
239 1407.93 o 410 303
240 T 1417.93 ‘ R ET 3.94
o4t 1427.93 S 4.11 3.94
242 1437.93 T 412 3.95
243 T 44793 VR 394
244 T 1457.93 ' 414 396
245 146793 T 412 395 |
246 B V7 - T I R i 3.95
To47 ' 1487.93 | ) o 413 3.96
248 R DT N VT 3.98
249 T 1507.93 R 415 ) 3.98
om0 1517.93 ' 414 397




The Hutchinson Group, Ltd.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668

(724) 325-3996

Pumping test analysis
Time-Drawdown-method after
COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 7

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

MW-5A

MW-5A

Discharge 1.26 U.S.gal/min

Distance from the pumping well 109.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [fi] [ft] [f)
251 1527.93 4.15 415
252 1537.93 4.16 4.16
253 1547.93 415 4.15
254 1557.93 416 4.16
255 1567.93 417 417
256 1577.93 4.15 415
257 1587.93 417 417
258 1507.93 4.18 418
259 1607.93 4.18 418
260 1617.93 418 4.18
261 1627.93 419 419
262 1637.93 4.20 420
263 1647.93 420 4.20
264 1657.93 4.20 420
265 1667.93 4.20 420
266 1677.93 4.21 421
267 1687.93 4.21 4.21
268 1697.93 4.21 4.21
269 1707.93 422 4.22
270 1717.93 422 422
271 172793 | 4.22 422
272 1737.93 4.21 421
273 T 1747.93 4.22 4.22
274 | 1757.93 4.22 4.22
275 1767.93 ) i 4.23 423
276 1777.93 423 423
277 1787.93 423 4.23
278 1797.93 423 4.23
279 1807.93 4.24 4.24
280 - 1817.93 4.23 423
281 1827.93 424 B 424 |
282 1837.93 4.24 4.24
283 1847.93 424 4.24
284 1857.93 424 4.24
285 © T 1867.93 4.24 4.24
286 ' - 1877.93 4.25 425
287 T 1887.93 4.25 425 i
288 1897.93 4.25 4.25
289 - 1907.93 424 4.24
290 T 1917.93 4.25 1 4.25
T ' 1927.93 4.25 4.25
i 1937.93 4725 4.25
203 T 104793 4.25 4.25
204 | 1 1957.93 425 425
295 o 1967.93 425 4.25
296 1977.93 4.25 425 .
297 T Ce87.93 | 425 T 425 sl
298 ' 1997.93 4.25 425 407
299 200793 4.26 4.26 4.08
300 | 2017.93 4.26 4.26 408




s

The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 8
4280 Old Wm. Penn H Time-Drawdown-method after - -
Musystills, Permsybvania 1522; COOPER & JACOB Project: Johnston County Landfill
(724) 325-3996 Uniconfined aquifer Evaluated by: PJH
Pumping Test No. 1 Test conducted on: June 19, 2004
MW-5A MW-5A
Discharge 1.26 U.S.gal/min Distance from the pumping well 109.00 ft
Static water level: 0.00 ft below datum
Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] [ft] [ft]
301 2027.93 4.26 426
302 2037.93 4.26 426
303 2047.93 4.26 426
304 2057.93 4.26 4.26
305 2067.93 4.26 4.26
306 2077.93 4.26 426
307 2087.93 427 427
308 2097.93 427 427
309 2107.93 427 4.27
310 2117.93 427 4.27
311 2127.93 427 427
312 2137.93 427 427
313 2147.93 427 4.27
314 2157.93 427 4.27
315 2167.93 4.28 428
316 2177.93 4.28 428
317 2187.93 4.28 428
318 2197.93 4.28 4.28
319 2207.93 4.28 4.28
320 2217.93 428 428
321 2227.93 4.28 4.28
322 2237.93 428 N 428
323 B 2247.93 4.28 428
324 2257.93 4.29 4.29
| 325 2267.93 429 429
326 2277.93 4.29 429
327 2287.93 4.29 4.29
328 2297.93 4.29 4.29
329 2307.93 4.29 420 |
7330 2317.93 4.29 429
7331 ) ) 2327.93 4.29 4.29
332 2337.93 4.30 4.30
"""" 333 2347.93 4.30 4.30 B
334 2357.93 4.30 i 4.30
335 2367.93 4.30 430
336 2377.93 | 430 430 |
1337 238793 430 4.30
338 2397.93 431 4.31 )
339 2407.93 4.31 4.31
340 2417.93 | 4.31 431
341 B 2427.93 431 4.31 i
342 2437.93 Tazr | 4.31 B
343 2447.93 431 4.31
344 2457.93 | Tas 431 T
345 2467.93 4.31 4.31
346 2477.93 432 | 432 -
347 - '2487.93 1432 432
348 2497.93 432 432 i i
349 i 2507.93 | 432 ) 4.32
350 o 2517.93 4.32 432




The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 9
4280 Old Wm. Penn H Time-Drawdown-method after -
Murrysvill, Pennsyivenia 15:’6); COOPER & JACOB Project: Johnston County Landfill
(724) 3253995 Unconfined aquifer Evaluated by: PJH
Pumping Test No. 1 Test conducted on: June 19, 2004 '
MW-5A MW-5A4
Discharge 1.26 U.S.gal/min Distance from the pumping well 109.00 ft
Static water level: 0.00 ft below datum
Pumping test duration Water level Drawdown Corrected
drawdown
[min] f] [ft] [ft]
351 2527.93 4.32 432 413
352 2537.93 4.32 4.32 413
353 2547.93 432 432 413
354 2557.93 432 432 4.14
355 2567.93 432 432 4.14
356 2577.93 4.32 432 4.14
357 2587.93 432 4.32 4.14
358 2597.93 4.32 4.32 4.14
359 2607.93 4.33 4.33 414
360 2617.93 4.33 4.33 414
361 2627.93 4.33 433 4.14
362 2637.93 4.33 4.33 4.14
363 2647.93 4.33 433 414
364 2657.93 4.33 4.33 414
365 o 2667.93 433 4.33 414
366 2677.93 433 4.33 414
367 2687.93 4.33 T 433 415
368 2697.93 4.33 433 414
369, 2707.93 433 4.33 {7
370 2717.93 434 4.34 PR
371 2727.93 ) o 435 | 4.35 4.16
372 2737.93 434 T 434 | 4.15
373 2747.93 4.33 B 4.33 415
374 2757.93 434 | 4.34 4.15
375 2767.93 434 ' 4.34 4.15
376 2777.93 o 4.35 435 4.16
377 2787.93 4.34 4.34 445
378 | 2797.93 4.34 4.34 415
379 ©2807.93 4.34 4.34 415
380 T 2817.93 434 4.34 4.16
381 2827.93 434 434 | 4.16
382 T 2837.93 4.35 435 | 4.16
383 2847.93 4.35 o 4.35 4.16
384 2857.93 435 435 ‘ 416
385 2867.93 435 | 435 416
386 o 2877.93 ' 436 | 436 417
387 2887.93 T 4.36 436 ) T4
388 o 2897.93 | B ' 436 R 436 T A
T3sg | 2907.93 ‘ 435 ’ 435 | 4.16
390 2917.93 438 T ams | 419
- - B T
392 T 2037.93 ST 435 h 435 416
393 2947.93 4.36 o 436 VTN
394 ' 2957.93 4.36 436 447
3951 2967.93 4.35 T 4.35 VR I
398 T 2077.93 | 4.39 T 4.39 I
'39"7 e T - T N 2§é7é:’3’ o T B S T 4'.33’;1'7"’""'”""” T T 434‘ T T S
398 ) 2997.93 o 439 B 74.39 420
399 3007.93 N 4.38 438 419
i — e e e




The Hutchinson Group, Ltd.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis
Time-Drawdown-method after
COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004

Page 10

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1 Test conducted on: June 19, 2004

MW-5A MW-5A

Discharge 1.26 U.S.gal/min Distance from the pumping well 109.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] [fi] i)
3027.93 435 4.35 416
3037.93 4.39 4.39 420
3047.93 443 443 4.23
3057.93 4.40 4.40 421
3067.93 4.36 4.36 417
3077.93 4.38 4.38 419
3087.93 4.43 4.43 4.23
3097.93 4.39 4.39 420
3107.93 438 438 4.19
3117.93 4.38 4.38 419
3127.93 4.38 4.38 419
3137.93 439 4.39 4.20
3147.93 4.44 4.44 424
3157.93 4.40 4.40 420
3167.93 4.40 4.40 420
3177.93 4.41 4.41 421
3187.93 4.39 4.39 420
3197.93 444 4.44 4.24
3207.93 4.40 4.40 421
3217.93 4.38 i 4.38 418
3227.93 4.42 4.42 423
3237.93 4.41 4.41 4.22
3247.93 4.43 443 423
3257.93 4.41 4.41 422
3267.93 4.41 441 422
3277.93 4.41 441 4.22
3287.93 4.39 4.39 420
3297.93 443 4.43 4.24
) 3307.93 4.42 4.42 422
3317.93 442 442 T422
3327.93 44 4.41 421
3337.93 443 4.43 423
3347.93 4.43 4.43 T 423
3357.93 i 4.43 4.43 4.23
T 3367.93 4.42 4.42 423
" 3377.93 443 4.43 423
3387.93 442 | 4.42 423
3397.93 4.42 4.42 T 423
3407.93 4.42 4.42 423
3417.93 4.42 442 423
'3427.93 442 4.42 423
343793 | 442 | 4.42 4.23
3447.93 T 442 | 442 T 422
3457.93 4.42 4.42 422
i T 3467.93 4.42 4.42 B 422
3477.93 4.42 4.42 423
3487.93 T 442 442 o 423
3497.93 4.42 442 423
- 850793 | 4.43 443 | 423
3517.93 443 4.43 4.23




The Hutchinson Group, Lid.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 11

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

MW-5A

MW-5A

Discharge 1.26 U.S.gal/min

Distance from the pumping well 109.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min} [ft] [fY [fi]
451 3527.93 4.43 4.43 423
452 3537.93 443 | ) 4.43 4.23
453 3547.93 4.43 4.43 4.23
454 3557.93 4.43 4.43 423
455 3567.93 4.43 4.43 423
456 3577.93 4.43 4.43 4.23
457 3587.93 4.43 4.43 4.23
458 3597.93 4.43 4.43 423
459 3607.93 4.43 4.43 4.23
460 3617.93 4.43 4.43 424
461 3627.93 4.43 4.43 424
462 3637.93 4.43 443 4.24
463 3647.93 4.44 4.44 4.24
464 B 3657.93 4.44 4.44 4.24
465 3667.93 B 4.44 4.44 4.24
466 3677.93 4.44 4.44 424
467 3687.93 4.44 4.44 4.24
468 3697.93 4.44 4.44 474
469 3707.93 4.44 444 [
470 3717.93 4.44 444 425
47t 3727.93 4.44 - 4.44 4.25
472 3737.93 4.44 4.44 4.24




The Hutchinson Group, Ltd.
4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668

(724) 3263996

Pumping test analysis
NEUMAN's method
Unconfined aquifer with

Date: June 30, 2004 | Page 1

Project; Johnston County Landfill

delayed watertable response Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

MW-5A

Discharge 1.26 U.S.gal/min

W(UA,uB,R)

107 100 10"

107

1/u
10° 10* 10° 108 107

10?

10"

10°

107"

102

10° 7 qg3 107
o MW-BA

Transmissivity [ft/min]: 1.33 x 10

Hydraulic conductivity [ft/min]. 2.67 x 107

Aquifer thickness [ft]: 50.00

Storativity: 1.42 x 10

p -3
10’ 102 10° 10* 10

Specific yield: 1.42 x 107




The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 1
4280 Old Wm. Penn Hwy Time-Drawdown-method after —
Murysville, Pennsylvania 15668 COOPER & JACOB Project: Johnston County Landfilt
(724) 325-3996 Unconfined aquifer Evaluated by: PJH
Pumping Test No. 1 Test conducted on: June 19, 2004 !

PSW-2

Discharge 1.26 U.S.gal/min

t [min]
102 107" 10° 101 102 10° 10*
0.00 T Bttt adl T

. N
0.07 %

0.14

0.21

0.28

s[f]

0.35

0.42 N

0.49

0.56

0.63

0.70
s PSW-2
Transmissivity [ft2/min}: 9.60 x 1072
Hydraulic conductivity [f/min]: 1.92 x 107

Aquifer thickness [ft]: 50.00




4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3006

The Hutchinson Group, Lid.

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 2

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PSW-2

PSW-2

Discharge 1.26 U.S.gal/min

Distance from the pumping well 226.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
fmin] [ft] [ft] [ft]

2 0.04 0.00 0.00 0.00
3 0.09 0.00 0.00 0.00
4 0.13 0.00 0.00 0.00
5 017 0.00 0.00 0.00
6 0.21 0.01 0.01 0.01
7 0.26 0.01 0.01 0.01
8 0.30 0.01 0.01 0.01
9 0.34 0.01 0.01 0.01
10 0.39 0.01 0.01 0.01
11 0.43 0.01 0.01 0.01
12 0.47 0.01 0.01 0.01
13 0.52 0.01 0.01 0.01
14 0.56 0.00 0.00 0.00
15 0.60 0.00 0.00 0.00
16 0.65 0.00 0.00 0.00
M7 0.69 0.00 0.00 0.00
18 0.73 0.00 0.00 0.00
19 0.77 0.00 0.00 0.00
20 B 0.82 0.00 i 0.00 0.00
21 0.86 0.00 0.00 0.00
22 - 0.90 R 0.00 0.00 0.00
23| 0.95 0.00 0.00 0.00
24 1.00 0.00 0.00 0.00
25 1.05 0.00 0.00 0.00

26 1.11 " 0.00 ) 0.00 000
27 117 0.00 0.00 0.00
1.23 0.00 0.00 0.00

1.30 000 0.00 000 |
1.37 0.00 0.00 0.00
144 0.00 0.00 0.00
152 | 0.00 0.00 0.00
161 | 0.01 0.01 0.01
- 1.69 0.01 0.01 0.01
1.79 0.01 0.01 0.01

1.89 001 0.01 001

199 001 0.01 T0.01
210 T 0.01 0.01 0.01
222 0.01 0.01 0.01
235 0.01 0.01 0.01

248 0.01 0.01 001
262 .01 0.01 70.01
277 0.01 T 0.01 00t
© 293 0.01 oot (- 0.01

3.09 0.00 0.00 0.00
327 | 0.00 0.00 7000
47 3.46 T0.01 | 0.01 0.01
48 B 3.66 0.01 0.01 0.01
49 3.87 o001 0.01 0.01
Ts0 | T 409 0.01 o 0.01 T 0.01




The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 3
4280 Old Wm. Penn H Time-Drawdown-method after - -
Murrysuills, Pennsylvania 15\2’63; COOPER & JACOB Project: Johnston County Landfill
(724) 325-3996 Unconfined aquifer Evaluated by: PJH
Pumping Test No. 1 Test conducted on: June 19, 2004
PSW-2 PSW-2
Discharge 1.26 U.S.gal/min Distance from the pumping well 226.00 ft
Static water level: 0.00 ft below datum
Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] [ft] [ft]
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 7 0.00
0.00 0.00 0.00
0.01 0.01 0.01
0.01 0.01 0.01
0.01 0.01 0.01
0.00 0.00 0.00
0.00 0.00 0.00
0.01 0.01 0.01
0.01 0.01 0.01
0.01 0.01 0.01
0.00 0.00 0.00
0.01 0.01 0.01
0.01 0.01 0.01
0.02 0.02 0.01
0.00 0.00 0.00
0.01 0.01 0 A
0.00 0.00 [
0.01 ool | go1 |
0.00 o 0.00 0.00
0.00 0.00 0.00
0.00 p.o0 | 0.00
0.00 000 0.00
T T R 001 e
0.02 0.02 0.02
0.01 001 | 0.01
0.01 0.01 0.01
0.01 0.01 0.01
0.02 0.02 0.02
001 001 ] RSl
0.01 0.01
0.01 0.01
0.02 0.02 0.01
0.02 0.02 0.01
00 g 003
o T e Y
0.02 0.02 T 002
002 | o 0.02 - 0.01
0.02 o 002 ' 0.02
002 | ooz | o 0.02
002 | ' o 0.02 002
0.02 N 002 | ' 0.02
0.03 0.03 003
‘o003 | 7 o0 | 003
0.02 ‘ 002 T
0.03 T e ' bud
0.04 | o 0.04 003
004 Goa T
e I T 7.7 i S . e ood




The Hutchinson Group, Ltd.

4280 Old Wm. Penn Hwy

Pumping test analysis Date: June 30, 2004 | Page 4

Time-Drawdown-method
m after Project: Johnston County Landfill

Murrysville, Pennsylvania 15668 COOPER & JACOB
(724) 325-3996 Unconfined aquifer Evaluated by: PJH
Pumping Test No. 1 Test conducted on: June 19, 2004
PSW-2 PSW-2
Discharge 1.26 U.S.gal/min Distance from the pumping well 226.00 ft
Static water level: 0.00 ft below datum
Pumping test duration Water level Drawdown Corrected
drawdown
[min] [f] {ft] [ft]
101 75.08 0.03 0.03 0.03
102 79.54 0.04 0.04 0.04
103 84.24 0.04 0.04 0.04
104 89.23 0.05 0.05 0.05
105 94.51 0.05 0.05 0.05
108 100.10 0.04 0.04 0.04
107 106.03 0.04 0.04 0.04
108 112.30 0.05 0.05 0.05
109 118.95 0.05 0.05 0.05
110 126.00 0.06 0.06 0.06
111 133.45 0.04 0.04 0.04
112 141.36 0.05 0.05 0.05
113 149.73 0.05 0.05 0.05
114 158.59 0.08 0.06 0.06
115 167.98 0.07 0.07 0.07
116 177.93 0.06 0.06 0.06
17 187.93 0.07 0.07 0.07
118 197.93 0.07 ' 0,07 0.07
119 - 207.93 0.08 0.08 0.08
120 7217.93 0.08 0.08 0.08
121 ' 227.93 0.08 ’ 0.08 0.08
1221 237.93 0.08 0.08 0.08
123 247.93 o 0.09 0.09 0.09
124 257.93 0.10 i 0.10 0.10
125 267.93 0.09 0.09 0.09
126 ' 277.93 0.09 R 0.09 0.09
127 ) 287.93 0.1 0.11 0.11
128 297.93 0.11 ' 011 0.1
129 o 307.93 o 0.11 B 011
130 317.93 010 - 0.10 0.10
131 T T 32793 0.1 o RE] 0.10
132 337.93 009 | 0.09 0.09
133 347.93 0.11 0.11 0.1
134 o 357.93 © 011 ' 0.11 0.11
135 o 367.93 0.12 012 0.12
136 o 377.93 T 012 T 012 0.12
137 | - 7387.93 042 | 02 012
138 S 397.93 Todz | 012 0.12
139 T 407.93 013 013 012
140 T 41793 0.13 0.13 0.13
141 ' 42793 | 014 0.14 014
142 | 43793 013 043 013
143 T 44793 ods 0.14 014
144 | ' 457.93 0.14 ) 014 0.14
145 ) T 467.93 i 0.14 N RV o 0.14
146 | 477.93 014 | ' 014 0.14
147 48793 i S 015 | ‘ 015 0.15
T 148 S 497.93 015 | © 015 0.15
149 o 507.93 o1 | 015 0.15
150 ) S 517.93 015 | N KT 0.15




The Hutchinson Group, Ltd.

4280 Old Wm. Penn Hwy
Munrysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis
Time-Drawdown-method after
COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 5

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1 Test conducted on: June 19, 2004

PSW-2 PSW-2

Distance from the pumping well 226.00 ft

Discharge 1.26 U.S.gal/min

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] fft] [f] [ft]
151 527.93 0.16 0.16
152 537.93 0.16 0.16
153 547.93 0.16 0.16
154 557.93 0.17 0.17
155 567.93 0.17 0.17
156 577.93 0.17 0.17
157 587.93 0.17 017
158 597.93 0.17 017
159 607.93 0.18 0.18
160 617.93 0.18 0.18
161 627.93 0.18 0.18
162 637.93 0.18 0.18
163 647.93 0.18 0.18
164 657.93 0.19 0.19
165 667.93 0.19 0.19
166 677.93 0.19 019
167 687.93 0.19 0.19
168 697.93 | 0.20 0.20
169 707.93 0.20 0.20
170 717.93 0.21 0.21
171 72793 | - 0.21 0.21
172 737.93 0.21 0.21
173 747.93 0.21 0.21
174 757.93 | 0.21 0.21
175 767.93 0.21 i 0.21
176 777.93 0.21 0.21
177 787.93 0.21 0.21
178 "797.93 0.21 0.21
179 807.93 0.22 0.22
180 817.93 0.22 0.22
181 827.93 0.22 022
182 "~ 837.93 0.22 0.22
183 847.93 0.22 0.22
184 857.93 0.22 0.22
185 867.93 0.22 0.22
186 877.93 0.22 0.22 o
187 887.93 022 N 022 T
188 897.93 0.22 0.22
189 907.93 0.22 0.22
190 917.93 022 0.22 )
191 927.93 i 0.22 0.22
192 T937.93 | 022 0.22 i )
193 947.93 0.22 0.22
194 957.93 0.23 0.23
195 967.93 0.23 023 |
196 977.93 0.23 R 023 | Ty
197 987.93 0.23 0.23 T s
198 997.93 | 023 | 0.23 023
199 1007.93 0.23 0.23 023
200 1017.93 | 0.23 0.23 023




The Hutchinson Group, Lid.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004

Page 6

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June

19, 2004

PSW-2

PSW-2

Discharge 1.26 U.S.gal/min

Distance from the pumpi

ng well 226.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] f [ft]
201 1027.93 0.23 0.23
202 1037.93 0.23 023
203 1047.93 0.23 0.23
204 1057.93 0.23 0.23
205 1067.93 0.23 0.23
206 1077.93 0.23 0.23
207 1087.93 0.23 0.23
208 1097.93 0.23 0.23
209 1107.93 0.23 0.23
210 1117.93 0.23 0.23
211 1127.93 0.23 0.23
212 1137.93 0.24 0.24
213 1147.93 0.24 0.24
214 1157.93 0.24 0.24
215 1167.93 0.24 0.24
216 1177.93 0.24 0.24
217 1187.93 0.24 0.24
218 1197.93 0.24 0.24
219 1207.93 0.24 0.24
220 1217.93 0.24 0.24
221 1227.93 0.24 0.24
222 1237.93 0.25 0.25
223 1247.93 0.25 0.25
224 i 1257.93 0.25 0.25
225 1267.93 0.25 0.25
226 1277.93 0.25 0.25
227 1287.93 7 0.25 0.25
228 1297.93 0.25 0.25
229 1307.93 0.25 0.25
230 1317.93 0.26 0.26
231 1327.93 0.26 0.26
232 1337.93 T 0.26 0.26
233 1347.93 0.26 0.26
234 1357.93 0.26 0.26
235 1367.93 0.26 0.26
236 1377.93 0.26 0.26
237 1387.93 0.26 0.26
238 1397.93 0.27 0.27
239 1407.93 o 0.26 ) 0.26
240 T 1417.93 0.27 0.27 -
241 1427.93 0.27 0.27 o
242 1437.93 0.27 0.27
243 1447.93 027 ) 0.27
244 1457.93 - 0.28 0.28
245 1467.93 0.28 0.28 o
246 1477.93 0.28 0.28
247 1487.93 0.27 0.27 i
248 1497.93 0.29 0.29 B
249 1507.93 029 | 029 B
20 1517.93 028 | B 0.28 ) -




The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 7

:Aifyoswould ::zyr\:n?: ::22; g’gggé;wg c‘);xr&r)ngthod after Project: Johnston County Landfill
(724) 325-3996 Unconfined aquifer Evaluated by: PJH
Pumping Test No. 1 Test conducted on: June 19, 2004 7
PSW-2 PSW-2
7 Discharge 1.26 U.S.gal/min Distance from the pumping well 226.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] [ft] [ft]
1527.93 0.28 0.28
1537.93 0.29 0.29
1547.93 0.30 0.30
1557.93 0.28 0.28
1567.93 0.30 0.30
1577.93 0.29 0.29
1587.93 0.30 0.30
1597.93 0.30 0.30
1607.93 0.31 0.31
1617.93 0.31 0.31
1627.93 0.31 0.31
1637.93 0.31 0.31
1647.93 0.31 0.31
1657.93 ' 0.32 0.32
1667.93 0.32 0.32
1677.93 0.32 0.32
1687.93 0.33 0.33
1697.93 0.33 0.33
1707.93 0.33 0.33
171793 | 0.33 0.33 B
1727.93 0.33 ' 0.33
1737.93 0.33 0.33
174793 ) 0.34 034
B 1757.93 0.34 034 |
o 1767.93 W 0.34 0.34
1777.93 T 034 0.34
1787.93 0.34 0.34
o 1797.93 0.34 0.34
1807.93 R 0.35 0.35
1817.93 7034 034 -
T 182793 | o 0.34 I 034 |
e . e 1w e
1847.93 0.35 T o35
i 1857.93 035 N 035
186793 | S 0.35 0.35 i
1877.93 T 036 o 0.36
1887.93 ' 03 | ‘ 0.36
189793 | ' 036 | N 036
1907.93 ' " 036 0.36 o
1917.93 S 0.36 ) 0.36
1927.93 T 0.36 o 0.36
2020 1 1937.93 ' 0.37 o 037
2031 1947.93 - o037 L 037
204 7 1g57.93 ' o 0.37 0.37
295 T 1967.93 ' 0.37 037
296 197793 | 037 | osr | N
2971 7 qesre3 | ' 0.37 037 ' T e
3 e e R s e
299 200793 | 0.38 0.38 S T s
300 2017.93 < ) o 038




The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 8
4280 Old Wm. Penn H Time-Drawdown-method after - -
Munrysville, Parvisylvania 15:2; COOPER & JACOB Project: Johnston County Landfill
(724) 3253996 Unconfined aquifer Evaluated by: PJH
Pumping Test No. 1 Test conducted on: June 19, 2004
PSW-2 PSW-2
Discharge 1.26 U.S.gal/min Distance from the pumping well 226.00 ft
Static water level; 0.00 ft below datum
Pumping test duration Water level Drawdown Corrected
drawdown
[min] I [ft] {ft]
301 2027.93 0.38 0.38
302 2037.93 0.38 0.38
303 2047.93 0.38 0.38
304 2057.93 0.38 0.38
305 2067.93 0.38 0.38
306 2077.93 0.38 0.38
307 2087.93 0.38 0.38
308 2097.93 0.38 0.38
309 2107.93 0.39 0.39
310 2117.93 0.39 0.39
311 2127.93 0.39 0.39
312 2137.93 0.39 0.39
313 2147.93 0.39 0.39
314 2157.93 0.39 0.39
315 2167.93 0.39 0.39
316 2177.93 0.40 0.40
317 2187.93 0.40 0.40
318 2197.93 h 0.40 0.40
319 2207.93 0.40 0.40
320 2217.93 0.40 0.40
321 T 2227.93 B 0.40 0.40°
322 2237.93 0.40 0.40
323 2247.93 0.40 0.40
324 o 2257.93 0.40 0.40 -
325 2267.93 | 040 | B 0.40
326 | 2277.93 0.40 o 0.40
327 2287.93 T 0.40 0.40
328 2297.93 0.40 0.40
329 2307.93 0.40 B 0.40
330 2317.93 0,40 ) 0.40
331 T 2327.93 o 0.41 ' ' 0.41
332 T 2337.93 ' 0.41 ) o 0.41
'''''' 333 2347.93 0.41 0.41
334 B 2357.93 0.41 0.41
335 2367.93 0.40 B 0.40
336 2377.93 0.40 ' 0.40
337 T 2% < M [ o 1Y R e W10 o i
338 2397.93 0.41 ) 0.41
339 2407.93 ) 0.41 0.41
340 T T T o4ires NPT ) o041 |
341 '  2427.93 ) ‘g40 | 0.40
342 | ' 2437.93 S 041 T 041
343 C2447.93 ' 0.41 o T 041
344 2457.93 T 040 0.40
345 T 246793 o ‘ 040 | "~ 0.40
Taas | 1 2477.93 o 040 | 040
347 C o 2487.93 040 - 040
348 ' “p49793 | o400 | T 040 |
349 2507.93 0.41 o o 0.41
350 - 2517.93 T oM 0.41 ) T




The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 9

;iiivﬁld:; Tsy:j::: :\22; ggggé;w; 3vxr(\:—81§thod after Project: Johnston County Landfill

(724) 325-3996 Unconfined aquifer Evaluated by: PJH
Pumping Test No. 1 Test conducted on: June 19, 2004 o
PSW-2 ) PSW-2 -
Discharge 1.26 U.S.gal/min Distance from the pumping well 226.00 ft o

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min) [ft] [ft] [t
351 2527.93 0.41 0.41
352 2537.93 0.41 0.41
353 - 2547.93 0.41 0.41
354 2557.93 0.41 0.41
355 2567.93 0.41 0.41
356 2577.93 0.41 0.41
357 2587.93 0.41 0.41
358 2597.93 0.41 0.41
359 2607.93 0.41 0.41
360 2617.93 0.41 0.41
361 2627.93 0.41 0.41
362 2637.93 0.41 0.41
363 2647.93 0.41 0.41
364 2657.93 0.41 0.41
365 2667.93 0.41 0.41
366 2677.93 0.41 0.41
367 2687.93 o 041 | 0.41
368 i 2697.93 0.41 0.41
369 2707.93 0.41 0.41
370 2717.93 0.42 ) 0.42
371 2727.93 o 0.42 0.42
372 2737.93 0.41 oM
373 2747.93 0.41 0.41
374 275793 | 0.42 0.42
375 2767.93 0.42 0.42
376 2777.93 0.42 T 0.42
377 2787.93 0.41 0.41
378 2797.93 0.42 ) 0.42
379 o 2807.93 0.42 0.42
380 o 2817.93 0.42 T 04z |
381 2827.93 0.42 T 042
382 T 2837.93 0.42 042 i )
383 T 2847.93 ' 0.42 0.42 )
384 285793 | 0.42 042 |
385 2867.93 042 | 0.42
386 BT v - S s 7 S 0.43
387 2887.93 | o422 | 0.42
T3gs | 2897.93 | 043 - 0.43
389 2907.93 h 0.42 S 0.42
30| 2017.93 0.45 - ' “o4s | T
BT 292793 | ' 0.42 T 042
392 ' 2937.93 o 0.42 S 0.42
393 T 204793 L T 043 | 043
394 2957.93 043 | 043 |
305 2967.93 T 042 T 042
396 | 297793 | 046 o4 | g
397 2987.93 0.41 041 | T
398 200793 | T o4 o ' 045 | T 045
= T e T I , = o
40| © 3017.93 044 ’ S 44 | T T 043




4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

The Hutchinson Group, Ltd.

Pumping test analysis
Time-Drawdown-method after
COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004

Page 10

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PSW-2

PSW-2

Discharge 1.26 U.S.gal/min

Distance from the pumping well 226.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] {ft] [ft] [ft]
401 3027.93 0.42 0.42 0.42
402 3037.93 0.45 0.45 0.45
403 3047.93 0.46 0.46 0.45
404 3057.93 0.45 0.45 0.45
405 3067.93 0.43 0.43 0.42
406 3077.93 0.45 0.45 0.44
407 3087.93 0.47 0.47 0.46
408 3097.93 0.44 0.44 0.44
409 3107.93 0.45 0.45 0.45
410 3117.93 0.45 0.45 0.44
411 3127.93 0.46 0.46 0.46
412 3137.93 0.46 0.46 0.46
413 3147.93 0.49 0.49 0.48
414 3157.93 0.46 0.46 0.46
415 3167.93 0.46 0.46 0.46
416 3177.93 0.47 0.47 0.47
417 3187.93 0.47 0.47 0.46
418 h 3197.93 0.49 0.49 0.49
419 3207.93 0.47 0.47 0.47
420 3217.93 0.45 0.45 0.45
421 T 3227.93 0.49 0.49 0.49
422 3237.93 0.49 T 0.49 0.49
423 3247.93 0.49 0.49 0.49
424 3257.93 0.49 0.49 0.49
425 3267.93 o 0.51 T 0.51 0.51
426 3277.93 050 0.50 i 050
427 o 3287.93 0.50 0.50 0.49
428 3297.93 0.51 0.51 0.51
429 B 3307.93 0.51 0.51 0.51
430 3317.93 0.51 051 051 |
431 T 3327.93 0.52 0.52 0.52
432 3337.93 053 0.53 0.53
433 o 334793 | 052 0.52 0.52
434 o 3357.93 | 0.53 0.53 0.53
435 o 3367.93 0.52 0.52 052
436 o 3377.93 | 0.54 0.54 0.53
437 o 3387.93 053 ) 0.53 0.53
438 3397.93 0.54 054 0.54
439 ' 3407.93 0.54 0.54 0.54
440 | T341793 | 055 0.55 0.54
441 T 342793 055 055 0.55
442 ‘ 3437.93 0.55 055 0.55
443 3447.93 055 0.55 0.55
444 T 345793 055 | 055 0.55
445 ' 3467.93 0.56 Toss | T Tos8
446 3477.93 " 0.56 056 | 0.56
447 - 3487.93 0.56 0.56 0.56
" 448 . 3497.93 0.57 0.57 0.56
449 3507.93 0.57 0.57 0.56
450 ©3517.93 0.57 0.57 0.57




The Hutchinson Group, Lid.
4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668

(724) 325-3996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 11

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PSW-2

PSW-2

Discharge 1.26 U.S.gal/min

Distance from the pumping well 226.00 ft

Static water level: 0.00 ft below datum

3737.93

Pumping test duration Water level Drawdown Corrected
drawdown
[min] 1t [ft]
451 3527.93 0.57 0.57 0.57
452 3537.93 0.58 0.58 0.57
453 3547.93 0.58 0.58 0.57
454 3557.93 0.58 0.58 0.58
455 3567.93 0.58 0.58 0.58
456 3577.93 0.59 0.59 0.58
457 3587.93 0.59 0.59 0.58
458 3597.93 0.59 0.59 0.59
459 3607.93 0.59 0.59 0.59
460 3617.93 0.59 0.59 0.59
461 3627.93 0.60 0.60 0.59
462 3637.93 0.60 0.60 0.59
463 3647.93 0.60 0.60 0.59
464 3657.93 0.60 0.60 0.59
465 3667.93 0.60 0.60 0.59
466 3677.93 0.60 0.60 0.60
467 3687.93 0.60 0.60 0.60
468 3697.93 0.60 0.60 0.R0
469 3707.93 061 | 0.61 L
470 3717.93 0.61 0.61 00U |
a7t " 3727.93 0.61 0.61 0.60
472 0.60 0.60 0.60




The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 1

4280 Old Wm. Penn H NEUMAN's method
jd Project: Johnston County Landfill

Murrysville, Pennsylvania 15668 Unconfined aquifer with
(724) 325-3996 delayed watertable response Evaluated by: PJH
Pumping Test No. 1 Test conducted on: June 19, 2004

PSW-2

Discharge 1.26 U.S.gal/min

1u
1071 10° 10! 102 10° 10* 10°% 108 107
107 [
10!
10"
. 10° ]
)
m
3
<C
3
=
107"
//'
,, ® o [® ®» @ ® ®® 8 o
LG ] I AR | R | _ | | B I
e ) AT e - 1072
107 107 107 100 10! 107 10° 10* 10°
e PSW-2

Transmissivity [ft/min]: 9.45 x 102
Hydraulic conductivity [ft/min]: 1.89 x 1073

Aquifer thickness [ft]: 50.00




The Hutchinson Group, Ltd.
4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668

(724) 325-3996

Pumping test analysis
Time-Drawdown-method after
COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 1

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PW-2

Discharge 1.26 U.S.gal/min

1072 10"

t [min]

10° 10!

10*

0.00

0.30

0.60

0.90

1.20

o

1.50

s [f]

1.80

210

2.40

2.70

3.00
e PW-2

Transmissivity {ft/min]: 1.86 x 102
Hydraulic conductivity [fmin]: 3.72 x 10

Aguifer thickness [ft]: 50.00




The Hutchinson Group, Ltd.
4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668

(724) 325-3996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004

Page 2

Project: Johnston County Landfilt

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PW-2

PW-2

Discharge 1.26 U.S.gal/min

Distance from the pumping well 101.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] [t} It}
2 0.04 0.00 0.00 0.00
3 0.09 0.00 0.00 0.00
4 0.13 0.00 0.00 0.00
5 0.17 0.00 0.00 0.00
6 0.21 0.00 0.00 0.00
7 0.26 0.00 0.00 0.00
8 0.30 0.00 0.00 0.00
9 0.34 0.00 0.00 0.00
10 0.39 0.00 0.00 0.00
11 0.43 0.00 0.00 0.00
12 0.47 0.00 0.00 0.00
13 0.52 0.00 0.00 0.00
14 0.56 0.00 0.00 0.00
15 0.60 0.00 0.00 0.00
16 0.65 0.00 0.00 0.00
17 - 0.69 0.00 0.00 0.00
18 0.73 0.00 0.00 0.00
19 0.77 0.00 0.00 0.00
20 0.82 0.00 0.00 0.00
21 0.86 0.00 0.00 0.00
22 0.90 0.00 ) 0.00 0.00
23 0.95 0.00 0.00 0.00
24 1.00 0.00 0.00 0.00
25 1.05 0.00 000 0.00
26 1.11 0.00 0.00 | 0.00
27 147 0.00 0.00 0.00
28 1.23 0.00 oo0 | 0.00
29 1.30 0.00 0.00 0.00
30 1.37 0.00 0.00 0.00
+ , o e e o6
32 1,52 0.00 | 0.00 0.00
33 1.61 0.01 0.01 0.00
T34 71,69 01 0.01 0.01
35 179 0.01 0.01 0.00
36 1.89 0.00 0.00 70.00
37 199 S 001 0.01 0.00
38 210 001 | R 0.01 0.01
a3y 2.22 0.01 0.01 0.01
40 2.35 o001 001 0.01
41 248 | 0.01 o001 | 0.01
42 262 0.01 T 0.01 0.01
43 277 0.01 ) 0.01 R 001
44 203 0.01 0.01 001
45 3.09 0.01 - 0.01 0.01
46 3.27 001 | o 0.01 0.01
47 3.46 0.02 N 002 0.01
48 '3.66 0,02 0.02 0.02
49 3.87 T0.02 T 0.02 002
50 | ) i 4.09 0.02 o002 | 002




The Hutchinson Group, Lid.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668

Pumping test analysis
Time-Drawdown-method after
COOPER & JACOB

Date: June 30, 2004 | Page 3

Project: Johnston County Landfill

(724) 325-3996

Unconfined aquifer

Evaluated by: PJH

Purnping Test No. 1

Test conducted on: June 19, 2004

PW-2

PW-2

Discharge 1.26 U.S.gal/min

Distance from the pumping well 101.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] [ft] it]
51 0.02 0.02 0.02
52 0.02 0.02 0.02
53 0.02 0.02 0.02
54 0.02 0.02 0.02
55 0.03 0.03 0.02
56 0.03 0.03 0.03
57 0.03 0.03 0.03
58 0.03 0.03 0.03
59 0.03 0.03 0.03
60 0.03 0.03 0.03
61 0.04 0.04 0.04
62 0.04 0.04 0.04
63 0.04 0.04 0.04
64 0.05 0.05 0.04
65 0.05 0.05 0.05
66| 0.05 0.05 0.05
67 ) 0.06 0.06 0.05
68 0.06 0.06 0.06
69 0.06 0.06 [
70 0.07 0.07 0.U6
71 0.07 0.07 0.06
72 o 0.07 0.07 0.07
73 0.07 0.07 0.07
74 0.08 0.08 0.07
75 70.08 " 0.08 0.08
76 0.09 0.09 0.09
77 0.10 0.10 0.09
78 010 0.10 0.10
79 BORE] 0.11 010
80 0.11 0.11 0.11
et 012 0.12 0.12
82| 0.13 0.13 0.13
83 013 0.13 0.13
84 0.14 0.14 0.14
85 0.15 0.15 0.15
86 i 0.16 0.16 0.16
87 017 047 | 047
88| 017 017 017
89 0.18 0.18 R
90 | 019 o9 | 019
Tot | B 0.21 0.21 0.21
92 ) 022 | S 0.22 ) 0.22
T93 0.23 0.23 023 |
94 0.25 025 025
95 "0.26 0.26 0.26 |
96 | 028 | 028 o
97 030 T 0.30 vl
98 032 | 0.32 032
99 035 035 | 0.34
100 1 0.37 0.37 T 0.37




o

The Hutchinson Group, Ltd.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis
Time-Drawdown-method after
COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004

Page 4

Project: Johnston County Landfili

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PW-2

PW-2

Discharge 1.26 U.S.gal/min

Distance from the pumping well 101.00 ft

Static water level; 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] [ft] il
101 0.39 0.39 0.39
102 0.42 0.42 0.42
103 0.45 0.45 0.44
104 0.48 0.48 0.47
105 0.51 0.51 0.50
106 0.53 0.53 0.53
107 0.57 0.57 0.56
108 0.60 0.60 0.59
109 0.63 0.63 0.63
110 0.67 0.67 0.67
111 0.71 0.71 0.70
112 0.75 0.75 0.74
113 0.78 0.78 0.78
114 0.82 0.82 0.82
115 0.87 0.87 0.86
116 0.91 0.91 0.90
117 0.95 0.95 0.94
118 0.99 0.99 0.98
119 1.02 1.02 1.01
120 1.06 1.06 1.05
121 1.09 1.09 1.08
122 113 1.13 1.12
123 1.16 116 115
124 119 1.19 1.18
125 122 1.22 1.21
126 1.25 1.25 1.24
127 B 1.28 1.28 1.26
128 B 1.31 1.31 1.29
129 1.33 1.33 1.31
130 1.35 1.35 1.33
131 138 1.38 1.36
132 1.40 1.40 1.38
133 1.42 1.42 1.40
134 1.44 1.44 1.42
135 1.47 1.47 1.44
136 1.49 149 1.47
137 151 151 | 149
138 | 1.53 153 1.51
139 1.55 1.55 153 |
140 157 157 | 154
141 159 159 156
142 161 161 158
143 162 1.62 1.59
144 ) i 164 1.64 161
145 1.66 1.66 163
146 | 167 167 165
147 | T 189 1.69 166 |
148 | 1.71 1.71 i i 168
149 173 173 1.70
150 o 174 | ) 174 | ) i 171




4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

The Hutchinson Group, Ltd.

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 5

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PW-2

PW-2

Discharge 1.26 U.S.gal/min

Distance from the pumping well 101.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
{min] [ft] [ft] Ift]
151 527.93 1.76 1.76 173
152 537.93 1.77 177 174
153 547.93 1.79 1.79 176
154 557.93 1.80 1.80 177
155 567.93 1.82 1.82 178
156 577.93 1.83 1.83 179
157 587.93 1.84 1.84 1.81
158 597.93 1.85 1.85 1.82
159 607.93 1.87 1.87 1.83
160 617.93 1.88 1.88 1.84
161 627.93 1.89 1.89 1.86
162 637.93 1.91 1.91 1.87
163 647.93 1.92 1.92 1.88
164 657.93 1.93 193 1.89
165 667.93 1.94 1.94 1.91
166 677.93 1.95 1.95 192
167 687.93 1.96 1.96 1.92
168 697.93 1.98 1.98 1.94
169 707.93 1.99 1.99 I
170 717.93 2.00 2.00 196 |
171 727.93 2.01 201 1.97
172 737.93 2.02 2.02 1.98
173 747.93 203 2.03 1.99
174 757.93 T 204 204 | 2.00
175 767.93 2.05 2.05 2.01
176 ‘ 777.93 '2.06 206 | 2.02
177 787.93 207 2.07 2.03
178 797.93 2.08 208 203
179 807.93 2.09 2.09 ' 2.04
180 | T 817.93 2.10 2.10 2.05
181 g7 | 211 211 | 206
"""" 182 837.93 211 211 2.07
183 7 847.93 212 212 2.07
184 o 857.93 213 213 | 2.08
185 ' 867.93 213 213 2.09
186 T eTres | 214 2.14 209
187 T Tesres | I ET 215 210
e8| 89793 | 215 2.15 P XTI
189 - 907.93 2.16 2.16 N X
190 917.93 217 217 S 212
191 T 92793 247 X 2 R X T
192 T To3re3 218 PR R X E N
193 947.93 219 219 ‘ 214
194 T o793 219 219 o T 214
RTINS 967.93 220 220 T 215
196 o T 97793 221 221 | T
197 ' 987.93 oo 2.21 ' T s
198 o 997.93 222 2.22 AT
199 1007.93 | 223 2.23 T 218
2000 101793 223 B T I B ET




.

The Hutchinson Group, Litd. | Pumping test analysis Date: June 30, 2004 | Page 6
4280 Old Wm. Penn Hi Time-Drawdown-method after -
Munysville, Pennsylvania 15:2; COOPER & JACOB Project: Johnston County Landfill
(724) 3253096 Unconfined aquifer Evaluated by: PJH
Pumping Test No. 1 Test conducted on: June 19, 2004
PW-2 PW-2
Discharge 1.26 U.S.gal/min Distance from the pumping well 101.00 ft
Static water level: 0.00 ft below datum
Purmping test duration Water level Drawdown Corrected
drawdown
[min] [f] [} [ft]
1027.93 2.24 2.24
1037.93 2.24 2.24
1047.93 2.24 2.24
1057.93 2.25 225
1067.93 2.26 2.26
1077.93 2.26 2.26
1087.93 2.27 2.27
1097.93 228 2.28
1107.93 2.28 2.28
1117.93 2.28 2.28
1127.93 2.29 2.29
1137.93 2.30 2.30
1147.93 2.31 2.31
1157.93 2.31 2.31
AAAAA 1167.93 232 2.32
1177.93 232 | 2.32
1187.93 2.33 2.33
i 1197.93 2.34 2.34
1207.93 2.34 2.34
1217.93 2.35 2.35
1227.93 2.35 2.35
1237.93 2.36 2.36
1247.93 2.36 2.36
1257.93 2.37 237
1267.93 2.37 ' 2.37
1277.93 | 237 | 2.37
1287.93 ) 2.38 2.38 o
1297.93 239 2.39
1307.93 2.39 2.39
1317.93 240 | 2.40
) BT ot
T 433793 | 241 ' 2 41
D o
71357.93 T 242 242
136793 242 242
a37res L 243 T 243
1387.93 243 | ' 243
T1397.93 | 243 | 243
1407.93 ' ‘ 244 244
1417.93 244 2.44
1427.93 | 245 o C 245
1437.93 245 | T 245 ) ) )
1447.93 ‘ T 2 | 2.46
1457.93 | 2.46 D 2.46
146793 | 248 N 2.46
147793 | 2.46 o 246
148793 | 2.47 ' 247
1497.93 | 2.48 ' 248
1507.93 248 | T 248 R
1517.93 o 248 248




The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 7
4280 Old Wm. Penn H Time-Drawdown-method after ” N
Murrysville, Pernsylvania 15:2; COOPER & JACOB Project: Johnston County Landfili
(724) 325-3096 Unconfined aquifer Evaluated by: PJH
Pumping Test No. 1 Test conducted on: June 19, 2004
PW-2 PW-2
Discharge 1.26 U.S.gal/min Distance from the pumping well 101.00 ft
Static water level: 0.00 ft below datum
Pumping test duration Water level Drawdown Corrected
drawdown
[min] [i] [ft] [ft]
251 1527.93 2.49 2.49
252 1537.93 2.49 2.49
253 1547.93 2.49 2.49
254 1557.93 2.50 2.50
255 1567.93 2.50 2.50
256 1577.93 2.50 2.50
257 1587.93 2.51 B 2.51
258 1597.93 252 252
259 1607.93 2.52 2.52
260 1617.93 2.53 2.53
261 1627.93 253 253
262 1637.93 2.53 253
263 1647.93 2.53 2.53
264 ) 1657.93 254 2.54
265 1667.93 B 2.54 2.54
266 1677.93 2.54 2.54
267 T T 1es793 | ) 2.55 2.55
268 1697.93 255 2.55
269 T 1707.93 2.56 o 2.56
270 1717.93 2.56 2.56
ok e e e
272 1737.93 257 | 2.57
273 1747.93 2.57 2.57
Ter4 | 1757.93 258 2.58
275 176793 | 2.58 258
276 S 1777.93 o 258 ) 258
277 1787.93 259 2.59
278 1797.93 2.59 2.59
279 1807.93 259 T 259
280 1817.93 2.59 2.59
281 o 1827.93 T 260 2.60
282 1837.93 o 2.60 2.60
283 | T 1847.93 280 2.60
284 1857.93 261 2.61
285 1867.93 T 2 2.61
Tess | 187793 ' o Toe2 | T e
287 o 1887.93 o 262 |7 oe2 |
288 1897.93 S 2.62 S 2.2
289 1907.93 | 2.62 D 262 |
290 B 491793 | 23 | ' 263
T e e
S22 283 | ‘ 263 | )
203 264 o 264 |
204 N 1957.93 o 2.64 I .Y S
295 1967.93 | o284 | - 264
206 1977.93 ) T 285 S 265 o ;
297 ' 198793 | 2.65 CToes | T
i e o e e _ e e S
299 | 200793 | 286 | 2.66 2589
300 S 2017.93 a ' 266 S e2ss | 259




The Hutchinson Group, Ltd.
4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668

(724) 325-3996

Pumping test analysis
Time-Drawdown-method after
COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004

Page 8

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PW-2

PW-2

Discharge 1.26 U.S.gal/min

Distance from the pumping well 101.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [f] [ft} [fy
301 2027.93 2.66 2.59
302 2037.93 267 2.59
303 2047.93 2.67 2.60
304 2057.93 2.67 2.60
305 2067.93 2.68 261
306 2077.93 2.68 261
307 2087.93 2.68 261
308 2097.93 2.69 261
309 2107.93 2.69 262
310 2117.93 2.69 262
311 2127.93 2.70 262
312 2137.93 2.70 263
313 2147.93 2.70 263
314 2157.93 271 264
315 2167.93 272 264
" 316 2177.93 2.72 2.65
317 '2187.93 2.72 2.65
318 2107.93 2y 2.73 265
319 2207.93 2.73 2.66
320 2217.93 N 273 2.66
321 2227.93 273 i 2.66
322 2237.93 273 2.66
323 2247.93 R 274 2.66
324 2257.93 2.74 2.67
325 2267.93 2.74 2.67
326 2277.93 275 267
327 o 2287.93 2.75 2.68
328 2297.93 | 275 2.68
329 2307.93 ) 275 268
330 T 2317.93 2.76 268
331 2327.93 276 269
332 2337.93 2.76 2.69
333 2347.93 2.77 269 |
334 i 2357.93 2.77 2.69
335 2367.93 277 269
336 2377.93 i 277 270
337 2387.93 T2.78 270
338 2397.93 2.78 2.70
339 2407.93 2.78 270
T340 T 2417.93 278 271
341 2427.93 278 | 271
342 2437.93 278 271
343 T 2447.93 2.79 271
344 '2457.93 279 2
T345 | 2467.93 2.79 271
346 | 2477.93 279 271
347 2487 93 279 271
348 2497.93 279 271
349 2507.93 280 | ) 272
7350 | 2517.93 | 280 272




4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

The Hutchinson Group, Ltd.

Pumping test analysis
Time-Drawdown-method after
COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 9

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PW-2

PW-2

Discharge 1.26 U.S.gal/min

Distance from the pumping well 101.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown

e [min] [ft] [ft] [ft]

351 2527.93 2.80

352 2537.93 2.80

353 2547.93 2.81

354 2557.93 2.81

355 2567.93 2.81

356 2577.93 2.81

357 2587.93 2.81

358 2597.93 2.81

359 2607.93 281

360 2617.93 2.81

361 2627.93 2.81

362 2637.93 2.82

363 2647.93 2.82

364 2657.93 2.82

365 2667.93 2.82

366 | 2677.93 2.82

367 2687.93 2.82

368 | 2697.93 2.83

369 2707.93 2.83

370 2717.93 2.83

371 2727.93 2.83

372 2737.93 283 |

373 2747.93 2.83

374 R 2757.93 284

375 2767.93 2.84

376 | T 277793 2.84
377 2787.93 2.85

378 2797.93 2.85

379 2807.93 2.85

7380 1 2817.93 2.85
Tastl T T Tee2res 2.85
o S o
| 383 2847.93 2.86
s P

385 o 2867.93 2.86

386 T ot 286
387 | 2887.93 N 2.86

1388 ©2897.93 - 286 |

389 2907.93 2.86
300 2917.93 287
391 © 202793 B 287
392 [ 2937.93 287
393 12947.93 2.87
394 ' 2057.93 - 2.88
395 | '2967.93 2.88
| 396 | 2977.93 ) 289 |
397 298793 | 2.88
398 ‘ - 2997.93 288
399 3007.93 289 |
400 T 3017.93 2.89




e

The Hutchinson Group, Ltd.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis
Time-Drawdown-method after
COOPER & JACOB
Unconfined aguifer

Date: June 30, 2004

Page 10

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PW-2

PW-2

Discharge 1.26 U.S.gal/min

Distance from the pumping well 101.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [f] [ft] [ft]
401 3027.93 2.89 2.89 2.80
402 3037.93 2.90 2.90 2.81
403 3047.93 2.90 2.90 2.81
404 3057.93 2.89 2.89 2.81
405 3067.93 2.89 2.89 2.81
408 3077.93 2.90 2.90 2.81
407 3087.93 2.90 2.90 2.82
408 3097.93 2.90 2.90 2.82
409 3107.93 2.90 2.90 2.82
410 3117.93 2.90 2.90 2.82
411 3127.93 2.91 2.91 2.82
412 3137.93 2.91 2.91 2.82
413 3147.93 2.92 2.92 2.83
414 3157.93 2.91 2.91 2.83
415 3167.93 2.91 2.91 2.83
416 3177.93 2.92 292 283
417 3187.93 2.92 2.92 2.83
418 3197.93 2.92 2.92 2.84
419 3207.93 i 2.92 2.92 2.84
420 3217.93 2.92 2.92 2.84
421 i 3227.93 2.93 2.93 2.84
422 3237.93 2.93 2.93 2.85
423 3247.93 2.94 2.94 2.85
424 3257.93 2.94 2.94 2.85
425 3267.93 2.94 2.94 285
426 3277.93 2.94 2.94 2.85
427 3287.93 o 2.94 2.94 2.85
428 3297.93 294 2.94 2.86
429 3307.93 2.94 2.94 2.86
430 3317.93 2.94 294 | 2.86
431 3327.93 295 2.95 286
432 3337.93 2.96 2.96 287
433 3347.93 2.96 296 2.87
434 3357.93 2.96 296 2.88
435 3367.93 2.97 297 | 2.88
436 3377.93 297 2.97 2.88
437 3387.93 297 | 2.97 2.88
438 3397.93 2098 2.98 2.89
439 3407.93 2.98 2.98 289
440 3417.93 2.99 2.99 290
441 3427.93 299 2.99 290
442 " 3437.93 299 | 299 | 2.91
443 3447.93 300 3.00 2.91
444 3457.93 3.00 73.00 2.91
445 3467.93 '3.00 3.00 291
448 | T 3477.93 3.00 3.00 201
447 3487.93 301 i - 3.01 292
448 349793 3.01 301 | 292
3507.93 | 7 ao 3.01 292
3517.93 3.01 301 | 292 |




The Hutchinson Group, L.td.
4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668

(724) 325-3996

Pumping test analysis
Time-Drawdown-method after
COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 11

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PW-2

PW-2

Discharge 1.26 U.S.gal/min

Distance from the pumping well 101.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min} [f] [ft} [ft]

451 3527.93 3.02 3.02 2.93
452 3537.93 3.02 3.02 2.93
453 3547.93 3.03 3.03 2.93
454 3557.93 3.03 3.03 2.94
455 3567.93 3.03 3.03 2.94
456 3577.93 3.04 3.04 2.95
457 3587.93 3.04 3.04 2.95
458 3597.93 3.05 3.05 2.95
459 3607.93 3.06 3.06 2.96
460 3617.93 3.06 3.06 2.96
461 3627.93 3.06 3.06 2.97
462 3637.93 3.06 3.06 2.97
463 3647.93 3.07 3.07 2.97
464 3657.93 3.07 3.07 2.97
465 3667.93 3.07 3.07 2.97
466 3677.93 3.07 3.07 2.98
467 3687.93 3.08 3.08 2.98
468 3697.93 3.08 3.08 2.99
469 3707.93 ) 3.08 3.08 T
470 B 3717.93 3.09 3.09 2od |
471 3727.93 3.00 3.09 2.99

3737.93 3.00 3.09 2.99




The Hutchinson Group, Ltd.
4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668

(724) 325-3996

Pumping test analysis
NEUMAN's method
Unconfined aquifer with

Date: June 30, 2004 | Page 1

Project: Johnston County Landfill

delayed watertable response Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PW-2

Discharge 1.26 U.S.gal/min

1/u
107" 10° 10! 102 10° 10 10° 10° 107
102
) T Thes "
10!
. 10 Ve
&— P/ et
5 I
< T
3
= L
. y _
107
—
o m’;’iﬂ JEUIOTN IS I
1072
10° 7 43 1072 107" 10° 10" 102 10° 10
o PW-2

Transmissivity [ft/min}: 1.88 x 107

Hydraulic conductivity [ft/min]:
Aquifer thickness [ft}: 50.00

Storativity: 2.94 x 10

3.77x 10

Specific yield: 2.94 x 10

10"

10




The Hutchinson Group, Lid.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004

Page 1

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PW-4

Discharge 1.26 U.S.gal/min

10 107

10°

t [min]
10’

10°

10?

0.00 -

0.20

0.40

0.60

0.80

s [f]

1.00

1.20

1.40

1.60

1.80

2.00
e PW-4

Transmissivity [ft/min]; 4.21 x 10

Hydraulic conductivity [ft/min]: 8.42 x 107

Aquifer thickness [ft]: 50.00




The Hutchinson Group, Lid.

4280 Old Wm. Penn Hwy
Murrysviile, Pennsylvania 15668
(724) 325-3986

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004

Page 2

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PW-4

PW-4

Discharge 1.26 U.S.gal/min

Distance from the pumping well 126.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min) [ft] [fi] fft]
2 0.04 0.00 0.00 0.00
3 0.09 0.00 0.00 0.00
4 0.13 0.00 0.00 0.00
5 0.17 0.00 0.00 0.00
) 0.21 0.00 0.00 0.00
7 0.26 0.00 0.00 0.00
8 0.30 0.00 0.00 0.00
9 0.34 0.00 0.00 0.00
10 0.39 0.00 0.00 0.00
T 0.43 0.00 0.00 0.00
12 0.47 0.00 0.00 0.00
13 0.52 0.00 0.00 0.00
14 0.56 0.00 0.00 0.00
15 ) 0.60 0.00 0.00 0.00
16 0.65 0.00 0.00 0.00
17 0.69 0.00 0.00 0.00
18 0.73 0.00 0.00 0.00
19 0.77 0.00 0.00 0.00
20 0.82 0.00 0.00 0.00
21 0.86 0.00 0.00 0.00
22 0.90 0.00 0.00 0.00
23 0.95 0.00 0.00 0.00
24 1.00 0.00 0.00 0.00
25 1.05 0.00 0.00 0.00
26 1.1 0.00 0.00 0.00
27 147 70.00 0.00 0.00
28 i 1.23 0.00 70.00 0.00
29 1.30 0.00 0.00 0.00
T30 1.37 0.00 0.00 0.00
31 1.44 0.00 70.00 0.00
32 1.52 70.00 0.00 "0.00
33 N 1.61 0.00 0.00 0.00
34| 1.69 " 0.00 0.00 0.00
35 1.79 0.00 0.00 0.00
36 h 1.89 0.00 0.00 0.00
37 1.99 T0.00 0.00 | 0.00
38 N 2.10 7000 B 0.00 0.00
39 2.22 0.00 i 0.00 0.00
40 T 235 0.00 0.00 0.00
41 2.48 0.00 0.00 0.00
42 - 262 0.00 0.00 0.00
43 277 70.00 o0 | ) 0.00
44 2.93 0.00 0.00 000
45 3.09 0.00 0.00 000
46 327 0.00 0.00 0.00 |
47 3.46 0.00 0.00 0.00
48 3.66 0.00 | 0.00 )
49 3.87 0.00 0.00 000 |
50 - 4.09 0.00 0.00 0.00




The Hutchinson Group, Ltd.

4280 Old Wm. Penn Hwy

Pumping test analysis Date: June 30, 2004 | Page 3

Time-D -method aft
ime-Drawdown aer Project: Johnston County Landfill

Murrysville, Pennsylvania 15668 COOPER & JACOB
(724) 325-3996 Unconfined aquifer Evaluated by: PJH

Pumping Test No. 1 Test conducted on: June 19, 2004

PW-4 PW-4

Discharge 1.26 U.S.gal/min Distance from the pumping well 126.00 ft

Static water level: 0.00 ft below datum

Purnping test duration Water level Drawdown Corrected
drawdown
[min] [ft] [ft] [ft]

51 4.32 0.00 0.00 0.00
52 457 0.00 0.00 0.00
53 4.84 0.00 0.00 0.00
54 5.12 0.00 0.00 0.00
55 5.42 0.00 0.00 0.00
56 573 0.00 0.00 0.00
57 6.06 0.00 0.00 0.00
58 6.42 0.00 0.00 0.00
59 6.79 0.00 0.00 0.00
60 719 0.00 0.00 0.00
61 7.61 0.00 0.00 0.00
62 8.05 0.00 \ 0.00 0.00
63 8.52 0.00 0.00 0.00
64 9.02 0.00 0.00 0.00
65 9.55 0.00 0.00 0.00
66 10.11 0.00 0.00 0.00
67 o 10.70 0.00 0.00 0.00
68 11.33 0.00 0.00 0.00
69 ) 11.99 0.00 0.00 o
70 12.70 0.00 B 0.00 bd
71 13.44 0.00 ) 0.00 0.00
72 ) 14.23 0.00 0.00 0.00
73 ' 15.07 0.01 0.01 0.01
74 ' 15.95 0.00 0.00 0.00

75 o 16.89 0.00 0.00 0.00
76 17.89 0.00 T p.o0 0.00
77 18.94 0.00 0.00 0.00
78 20.06 0.00 0.00 0.00
79 21.24 0.00 0.00 - 0.00
80 o 22.49 0.00 i 0.00 0.00
81 23.82 0.00 0.00 0.00
82 25.22 0.00 "~ 0.00 0.00
83 ) 26.71 0.00 ' 0.00 0.00
84 2829 0.00 0.00 0.00
85 29.96 0.00 0.00 0.00
86 | 31.73 0.00 ' 0.00 000

7| "~ 3360 000 | 7 oo00 0.00
38 3559 0.00 o ©0.00 T0.00

89 ” 37.69 0.00 0.00 0.00
90 | 39.91 000 | 0,00 o 000
Ter [z Too0 | 000 0.00
92 7 i A 0.01 o 0.01 001
93 | o 4742 001 o 0.01 0.01
94 ) 50.22 002 | - 0.02 0.01
95| o szt 002 | 0.02 0,02
96 o T 5634 o003 | ' 1 0.03 P
97 T 987 003 | T wooes | Y
e8| 6320 | 0.04 ' T 0.04 003
a9 66.94 004 | i 004 | N 004 |
to0| 7000 i 005 | 0.05 0.05




The Hutchinson Group, Ltd.
4280 Old Wm. Penn Hwy

Murrysville, Pennsylvania 15668

(724) 325-3996

Pumping test analysis
Time-Drawdown-method after
COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 4

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PW-4

PW-4

Discharge 1.26 U.S.gal/min

Distance from the pumping well 126.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] {it] ift]
75.09 0.06 0.06 0.06
79.54 0.07 0.07 0.07
84.24 0.08 0.08 0.08
89.23 0.09 0.09 0.09
94.51 0.10 0.10 0.10
100.10 0.11 0.11 0.10
106.03 0.12 0.12 0.1
112.30 0.13 0.13 013
118.95 0.14 0.14 0.14
126.00 0.15 0.15 0.15
133.45 0.16 0.16 0.16
141.36 0.17 0.17 0.17
149.73 0.19 0.19 0.19
158.59 0.20 0.20 0.20
167.98 0.21 ) 0.21 0.21
177.93 0.22 0.22 0.22
187.93 0.24 i 0.24 0.24
197.93 0.26 0.26 0.26
207.93 0.27 027 0.27
217.93 0.28 0.28 0.28
227.93 0.30 0.30 0.30
237.93 0.31 0.31 0.31
247.93 0.32 0.32 0.32
257.93 0.34 0.34 0.33
267.93 0.35 0.35 0.36
277.93 0.36 0.36 0.35
- 287.93 | 0.36 0.36 0.36
297.93 0.38 0.38 0.37
307.93 0.38 0.38 0.38
317.93 o 039 | 0.39 0.39
T32793 | 0.40 7 0.40 0.40
337.93 0.41 0.41 0.41
347.93 0.42 0.42
357.93 043 0.43 043
367.93 044 0.44 T 0.44
S 377.93 | N 0.45 0.45 0.44
©387.93 0.46 0.46 0.45
T 397.93 0.47 047 0.47
" 407.93 0.47 0.47 0.47
41793 | 048 | 0.48 0.48
42793 0.49 ) 049 ) ' ) 0.49
437.93 050 050 ) 049
44793 | 0.50 0.50 050
457.93 051 T 0.51 0.51
46793 | 052 | 0.52 052
T 47793 | 053 | 0.53 053
487.93 0.54 054 | 0.54
o 49793 | 055 | 055 0.54
507.93 055 | 0.55 0.55
i 517.93 | 0.56 | 056 | 056




The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 5
4280 Old Wm. Penn H Time-Drawdown-method after - -
Murrysville, Pennsylvania 1522; COOPER & JACOB Project: Johnston County Landfill
(724) 325-3996 Unconfined aquifer Evaluated by: PJH
7 R
Pumping Test No. 1 Test conducted on: June 19, 2004
PW-4 PW-4
Discharge 1.26 U.S.gal/min Distance from the pumping well 126.00 ft
Static water level: 0.00 ft below datum
Pumping test duration Water level Drawdown Corrected
drawdown
[min] [fg [ft] [ft]
151 527.93 0.57 0.56
152 537.93 0.57 0.57
153 547.93 0.58 0.58
154 557.93 0.59 0.59
155 567.93 0.59 0.59
156 577.93 0.60 0.60
157 587.93 0.61 0.60
158 597.93 0.61 0.61
159 607.93 0.62 0.61
160 617.93 0.62 0.62
161 627.93 0.63 0.62
162 637.93 0.63 0.63
163 647.93 0.64 0.63
164 657.93 0.64 0.64
165 667.93 0.66 0.66
166 677.93 0.66 0.66
167 687.93 0.66 0.66
168 697.93 ) 0.67 0.66
169 707.93 0.67 Lo
170 717.93 0.67
71 T72793 | T oer 0.67
172 T 73793 0.68
173 ’ 747.93 0.68
174 757.93 0.70
175 | T 767.93 0.70
176 o 777.93 T 0.71
177 787.93 0.72
178 | 797.93 0.72
179 807.93 0.73
180 817.93 0.73
181 827.93 0.74
182 837.93 0.74
183 847.93 0.74
184 | 857.93 0.74
185 7 867.93 0.75
e St
187 T 887.93 075
188 897.93 0.76 )
189 ' 907.93 1076
190 | T 91793 i 0.76
91| 92793 0.76 )
192 T g3res 0.77
193 ' 947.93 077 )
194 T 95793 0.77 i
195 967.93 0.78
196 o T erres 1 0.78 i I
o7 T 793 | o7 T s
198 997.93 | i 0.78 o 078
199 1007.93 0.79 078
| e e A e




The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 6
4280 Old Wm. Penn H Time-Drawdown-method after " N
Mutrysuille, Permeyhvaria 15:2; COOPER & JACOB Project: Johnston County Landfill
(724) 325-3996 Unconfined aquifer Evaluated by: PJH
Pumping Test No. 1 Test conducted on: June 19, 2004
PW-4 PW-4
Discharge 1.26 U.S.gal/min Distance from the pumping well 126.00 ft
Static water level: 0.00 ft below datum
Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] [ft] [ft}
201 1027.93 0.79 0.79
202 1037.93 0.79 0.79
203 1047.93 0.79 0.79
204 1057.93 0.79 0.79
205 1067.93 0.80 0.80
206 1077.93 0.80 0.80
207 1087.93 0.80 0.80
208 1097.93 0.81 0.81
209 1107.93 0.81 0.81
210 1117.93 0.81 0.81
211 1127.93 0.81 0.81
212 1137.93 0.81 0.81
213 1147.93 0.82 0.82
214 1157.93 0.82 0.82
215 1167.93 0.82 0.82
216 1177.93 0.82 0.82
217 1187.93 0.83 0.83
218 1197.93 0.83 0.83
219 1207.93 0.83 0.83
220 1217.93 0.84 0.84
221 ) 1227.93 0.84 " 0.84
222 T 4237.93 T 084 0.84
223 1247.93 o 0.85 0.85
224 | 1257.93 0.84 0.84
225 | 1267.93 0.85 0.85
226 1277.93 ' 1 0.85 ' 0.85
227 1287.93 0.85 0.85
228 1297.93 0.85 0.85
229 1307.93 0.86 0.86
230 o 1317.93 0.86 0.86 i
231 N 1327.93 o 0.86 B 0.86
T 232 o 1337.93 ) 086 | 0.86
233 1347.93 0.87 0.87
234 1357.93 0.87 0.87
235 1367.93 | 0.87 0.87
236 137793 | 0.87 T o7
237 1387.93 o 0.87 S o087 |
238 | 1397.93 0.87 0.87
T 239 1407.93 o 087 0.87
240 | 1417.93 087 | 087
Tosr | qagres 0.87 ' 0.87
242 | T 43793 | os8s | oss
243 T 1447.93 " oss | 088
S 244 1457.93 - o 088 ' ©0.88
045 | 1467.93 o o088 | o 0.88
Toas| T 147793 ' S oss | 088 i
247 | T 48793 ' T oss | ' 0.88
T = Ry . e R
249 1507.93 089 o 0.89
250 | CU4si7e3 {089 T 089




The Hutchinson Group, Lid.
4280 Old Wm. Penn Hwy

Murrysville, Pennsylvania 15668

(724) 325-3996

Pumping test analysis
Time-Drawdown-method after
COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 7

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PW-4

PW-4

Discharge 1.26 U.S.gal/min

Distance from the pumping well 126.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ff] If] ftl
251 1527.93 0.89 0.89
252 1537.93 0.89 0.89
253 1547.93 0.90 0.90
254 1557.93 0.89 0.89
255 1567.93 0.90 0.90
256 1577.93 0.90 0.90
257 1587.93 0.90 0.90
258 1597.93 0.91 0.91
259 1607.93 0.91 0.91
260 1617.93 0.92 0.92
261 1627.93 0.91 0.91
262 1637.93 0.91 0.91
263 1647.93 0.92 0.92
264 1657.93 0.92 0.92
265 1667.93 0.92 0.92
266 1677.93 0.93 0.93
267 1687.93 0.93 0.93
268 1697.93 0.93 0.93
269 1707.93 0.93 0.93
270 1717.93 0.93 0.93
271 i 1727.93 T 0.94 0.94
272 1737.93 0.94 0.94
273 1747.93 0.94 0.94
274 ) 1757.93 0.95 095
275 1767.93 0.95 0.95
276 i 1777.93 0.95 0.95 B
277 1787.93 0.95 0.95
278 1797.93 0.96 0.96
279 1807.93 YY) 0.96
280 1817.93 0.96 0.96
281 1827.93 0.96 1 0.96
282 1837.93 0.96 - 0.96
283 1847.93 0.97 T 0.97
284 " 1857.93 0.97 0.97
285 1867.93 0.97 0.97
286 1877.93 0.98 098 |
287 1887.93 | 098 | 0.98
288 71897.93 0.98 0.98
289 1907.93 0.98 1 0.98
290 T1917.93 098 0.98
291 ) 1927.93 0.98 0.98
202 1937.93 099 | 099 T
203l 1947.93 0.99 0.99
204 1957.93 099 0.99 i
295 © 1967.93 099 0.99 o
206 1977.93 | 099 0.99 i ) ) -
297 1987.93 100 | 1.00 )
298 1997.93 1.00 1.00
""" 209 2007.93 101 1.01
300 2017.93 1.01 1.01




The Hutchinson Group, Ltd.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004

Page 8

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on; June

19, 2004

PW-4

PW-4

Discharge 1.26 U.S.gal/min

Distance from the pumping well 126.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] [ft] [f]
301 2027.93 1.01 1.01 1.00
302 2037.93 1.01 1.01 1.00
303 2047.93 1.01 1.01 1.00
304 2057.93 1.01 1.01 1.00
305 2067.93 1.02 1,02 1.01
306 2077.93 1.02 1.02 1.01
307 2087.93 1.02 1.02 1.01
308 2097.93 1.02 1.02 1.01
309 2107.93 1.02 1.02 1.01
310 2117.93 1.02 1.02 1.01
311 2127.93 1.03 1.03 1.02
312 2137.93 1.03 1.03 1.02
313 2147.93 1.03 1.03 1.02
314 2157.93 1.03 1.03 1.02
315 2167.93 1.04 1.04 1.03
316 2177.93 1.04 1.04 1.03
317 2187.93 1.04 1.04 1.03
318 2197.93 1.05 1.05 1.03
319 2207.93 1.05 1.05 1.03
320 2217.93 1.05 1.05 1.03
321 2227.93 1.04 1.04 1.03
322 2237.93 1.04 1.04 1.03
323 2247.93 1.05 1.05 1.04
324 2257.93 1.05 1.05 1.04
325 T 2267.93 1.05 1.05 1.04
326 2277.93 1.06 1,06 1.04
327 2287.93 1.06 1.06 1.04
328 2297.93 1.06 71.06 1.04
329 2307.93 1.06 1.06 1.05
330 2317.93 1.06 1.06 1.05
331 2327.93 1.06 1.06 105
332 2337.93 1.06 1.06 1.05
333 ©2347.93 1.06 1.06 1.05
334 2357.93 1.07 1.07 405
335 2367.93 1.07 1.07 1.05
336 2377.93 107 1.07 105
337 2387.93 1.07 1.07 1.06
338 2397.93 1.07 107 1.06
339 T 2407.93 1.07 1.07 1.06
T340 | 2417.93 1.07 107 | - 1.06
341 2427.93 1.07 1.07 - 1.06
342 2437.93 107 | 1.07 1,06
343 2447.93 1.08 1.08 1.06
344 2457.93 1.07 1.07 1068
345 2467.93 1.07 1.07 BT
7346 i 2477.93 1.08 1.08 1,06
347 2487.93 1.08 1,08 1.07
348 ©2497.93 1.08 1.08 107
349 - 2507.93 1.08 1.08 o 107
350 | 2517.93 1.09 1.09 108




The Hutchinson Group, Ltd.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
{724) 325-3996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 9

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PW-4

PW-4

Discharge 1.26 U.S.gal/min

Distance from the pumping well 126.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] [ft]

351 2527.93 1.09 1.09 1.08
352 2537.93 1.09 1.09 1.08
353 2547.93 1.09 1.08 1.08
354 2557.93 1.09 1.09 1.08
355 2567.93 1.10 110 1.08
356 2577.93 1.09 1.09 1.08
357 2587.93 1.10 1.10 1.08
358 2597.93 1.10 110 1.08
359 2607.93 1.09 1.09 1.08
360 2617.93 110 110 1.08
361 2627.93 110 110 1.08
362 2637.93 110 1.10 1.09
363 2647.93 1.10 1.10 1.00
364 2657.93 110 1.10 1.09
365 2667.93 110 110 1.09
366 2677.93 1.10 110 1.09
367 2687.93 1.11 1.11 1.09
368 2697.93 1.1 111 1.09
369 i 2707.93 1.1 1.11 [
370 2717.93 111 111 g |
371 2727.93 1.11 1.11 110
372 2737.93 1.11 1.11 1.10
373 2747.93 1.11 111 1.10
374 2757.93 1.11 1.11 110
375 2767.93 12 142 1.11
376 2777.93 112 1.12 1.1
377 2787.93 1.12 1.12 1.10
378 2797.93 112 112 111
379 2807.93 112 1142 111
380 2817.93 112 112 1.11
381 2827.93 112 1.12 111
382 2837.93 112 112 111
383 i 2847.93 112 112 1.11
384 2857.93 112 1.12 1.1
385 2867.93 112 112 1.1
386 2877.93 1127 142 IERED
387 2887.93 112 112 KT
388 - 2897.93 112 | 1,12 o EERTE
389 2907.93 1.12 12 ) 1.11
390 2917.93 113 113 142
391 2927.93 113 113 1142

| 392 2937.93 113 113 112
393 2047.93 113 1.13 112
394 2957.93 1.13 113 112
395 2967.93 113 113 IR
396 ) 2977.93 o 114 114 T
397 2087.93 113 T R v

i o evelds i e Lt
399 i 113 1 113 12
400 i 114 1 S 1.14 1143




e

The Hutchinson Group, Ltd.

4280 Old Wm. Penn Hwy
Murnrysville, Pennsylvania 15668
(724) 326-3996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 10

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June

19, 2004

PW-4

PW-4

Discharge 1.26 U.S.gal/min

Distance from the pumpi

ng well 126.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] If] [ft] if]
401 3027.93 113 113
402 3037.93 114 1.14
403 3047.93 114 1.14
404 3057.93 114 1.14
405 3067.93 114 1.14
406 3077.93 114 114
407 3087.93 1.15 1.15
408 3097.93 1.15 1.15
409 3107.93 1.15 115
410 3117.93 115 115
a1 3127.93 115 1.15
412 3137.93 1.15 1.15
413 3147.93 1.16 1.16
414 3157.93 1.16 1.16
415 3167.93 1.16 1.16
416 3177.93 1.16 1.16
417 3187.93 116 116
418 | 3197.93 1.16 116
419 3207.93 1.16 116
420 3217.93 1,16 1.16
421 3227.93 117 117
422 3237.93 117 117
423 3247.93 118 118
424 3257.93 147 117
425 3267.93 | 1.18 t18 |
426 " 3277.93 1.18 B 118
427 3287.93 118 118
428 T 3297.93 118 | 1.18
429 3307.93 118 1.18
430 3317.93 118 1.18
431 3327.93 1.20 1.20
432 3337.93 1.20 1.20 N
433 3347.93 1.20 1.20
434 ©3357.93 1.21 1.21
435 3367.93 1.21 1.21
436 3377.93 121 1.21
437 3387.93 122 122 T
438 3397.93 1.22 1,22
439  3407.93 122 1.22
440 3417.93 1.23 23
441 3427.93 1.23 1.23
442 3437.93 124 124
443 3447.93 1.24 1.24 )
444 3457.93 | 124 1.24
445 i 3467.93 1.24 1,24
| 446 B 3477.93 1.24 B ) 1.24
447 3487.93 124 1.24
448 3497.93 1.25 125
449 "~ 3507.93 1.25 1.25
450 3517.93 125 125 )




The Hutchinson Group, Ltd.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 11

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PW-4

PW-4

Discharge 1.26 U.S.gal/min

Distance from the pumping well 126.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] it} [t [ft]
451 3527.93 1.26 1.26 1.24
452 3537.93 1.26 1.26 1.24
453 3547.93 1.26 1.26 1.25
454 3557.93 127 1.27 1.2
455 3567.93 1.27 1.27 1.25
456 3577.93 1.27 1.27 1.26
457 3587.93 1.28 1.28 1.26
458 3597.93 1.28 1.28 1.26
459 3607.93 1.28 1.28 1.27
460 3617.93 1.28 1.28 1.27
461 3627.93 1.28 1.28 1.27
462 3637.93 1.29 1.29 1.27
463 3647.93 1.29 1.29 1.27
464 3657.93 1.29 1.29 1.27
465 3667.93 1.29 1.29 1.27
466 3677.93 1.29 1.29 1.28
467 T 3687.93 1.30 1.30 1.28
468 3697.93 1.30 1.30 128
469 3707.93 1.30 1.30 L
470 3717.93 130 1.30 108
471 3727.93 i 1.30 1.30 1.28
472 3737.93 1.30 1.30 1.29




The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 1
4280 Old Wm. Penn Hwy NEUMAN's method

Murrysville, Pennsylvania 15668 Unconfined aquifer with Project: Johnston Gounty Landfill
(724) 325-3996 delayed watertable response Evaluated by: PJH
Pumping Test No. 1 Test conducted on: June 19, 2004

PW-4

Discharge 1.26 U.S.gal/min

1/u
107 10° 10! 102 10° 10? 10° 10° 107

102

10!
. 100
&
m
=3 " I ST
g - : #
s R I B S

L 2.00 /o
107" 1K ;
___,7*1/// /,/" ®
SIS, T - /s
B SN L N TR IO SO 102
//// /
/f’ P 'y //o ®
10_2 :‘; [ LR 4 ﬂ-' LJ A
/ /
————————————————————————— LI - -0 | - GPAID - -89 k] - - S 10_3
10° 4¢3 1072 107 10° 10! 102 10° 10*
o PW-4

Transmissivity {ft¥min}: 4.22 x 1072
Hydraulic conductivity [ft/min}: 8.44 x 10

Agquifer thickness [ft}: 50.00

Storativity: 7.53 x 108 Specific yield; 7.53 x 107




The Hutchinson Group, Ltd.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 1

Project: Johnston County Landfilt

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-3

Discharge 1.26 U.S.gal/min

10"

10?

t [min)
10° 10*

0.00

0.07

0.14

0.21

0.28

s [ft]

0.35

/.

AN

0.42

0.49

0.56

0.63

0.70
s PZ-3

Transmissivity [f#/min]; 1.03 x 107

Hydraulic conductivity [ft/min]: 2.06 x 10

Aquifer thickness [ft]: 50.00




The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 2
;ifivald ;Nen r:syif:: :\2; gglg’?é;w; 3v/\<r&r)n§thod after Project: Johnston County Landfill
(724) 325-3996 Unconfined aquifer Evaluated by: PJH

Pumping Test No. 1 Test conducted on: June 19, 2004

pZ-3 PZ-3

Discharge 1.26 U.S.gal/min Distance from the pumping well 450.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
{rmin] ] [ft] [t

2 78.00 0.01 0.01 0.01
3 205.00 0.05 0.05 0.05
4 299.00 0.08 0.08 0.08
5 642.00 0.21 0.21 0.21
6 1380.00 0.24 0.24 0.24
7 1720.00 0.31 0.31 0.31
8 1946.00 0.36 0.36 0.36
9 2194.00 0.38 0.38 0.38
10 2888.00 0.33 0.33 0.33
11 3197.00 0.39 0.39 0.39

12 3718.00 0.51 0.51 0.51




The Hutchinson Group, Ltd.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 1

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on:

June 19, 2004

PZ-4

Discharge 1.26 U.S.gal/min

10!

10?

t [min}

10°

10*

0.00

0.07

0.14

0.21

/.

0.28

® 0.35

0.42

0.49

0.56

0.63

0.70
® pz-4

Transmissivity [ft¥min]: 9.78 x 107

Hydraulic conductivity [ft/min]: 1.95 x 107

Aquifer thickness [ft]: 50.00




The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 2
;i:ivﬁld :;/ nr:s'y:j:n?: :;\22; ggnggé;w; c‘)var(m:-ggthod ater Project: Johnston County Landfill
(724) 3253996 Unconfined aquifer Evaluated by: PJH

Pumping Test No. 1 Test conducted on: June 19, 2004

PZ-4 pz-4

Discharge 1.26 U.S.gal/min Distance from the pumping well 560.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [t} (ft] [ft]

2 78.00 0.10 0.10 0.10
3 200.00 0.14 0.14 0.14
4 302.00 0.16 0.16 0.16
5 462.00 0.17 0.17 047
6 636.00 o 0.20 0.20 0.20
7 1386.00 0.29 0.29 0.29
8 1708.00 0.31 0.31 0.31
9 1951.00 0.33 0.33 0.33
10 2199.00 0.38 0.38 0.38
1 2892.00 0.42 0.42 0.42
12 3200.00 0.43 0.43 043

13 3728.00 0.53 0.63 0.53




The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 1
4280 Old Wm. Penn Hwy Time-Drawdown-method after o~
Mutrysvile, Pennsylvania 15668 COOPER & JACOB Project: Johnston County Landfill
(724) 325-3996 Unconfined aquifer Evaluated by: PJH

Pumping Test No. 1 Test conducted on: June 19, 2004

PZ-5

Discharge 1.26 U.S.gal/min

t [min}]
102 107" 100 10! 10% 10° 10*
0.00 R e N R o o, 1 11N
S, |1
'.'i
0.07
@
0.14

0.21 x

0.28 y %

. ol

s [ft]

0.35

0.42

0.49

0.56 h \{

0.63 ;\

0.70
e PZ-5
Transmissivity [f/min]: 8.19 x 10”2
Hydraulic conductivity [ft/min]: 1.63 x 107

Aquifer thickness [ft]: 50.00




The Hutchinson Group, Ltd.

4280 Old Wm. Penn Hwy
Murtysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004

Page 2

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 18, 2004

PZ-5

PZ-5

Discharge 1.26 U.S.galimin

Distance from the pumping well 164.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
fmin] [ff] [ft] fft]
2 0.04 0.00 0.00 0.00
3 0.09 0.00 0.00 0.00
4 013 0.00 0.00 0.00
5 017 0.00 0.00 0.00
6 0.21 0.00 0.00 0.00
7 0.26 0.00 0.00 0.00
8 0.30 0.00 0.00 0.00
9 0.34 0.00 0.00 0.00
10 0.39 0.01 0.01 0.01
1 0.43 0.01 0.01 0.01
12 0.47 0.01 0.01 0.01
13 0.52 0.01 0.01 0.01
14 0.56 0.01 0.01 0.01
15 0.60 0.01 0.01 i 0.01
16 0.65 0.01 0.01 0.01
17 0.69 0.01 0.01 0.01
18 0.73 0.01 0.01 0.01
19 0.77 0.01 0.01 0.01
20 0.82 0.01 0.01 0.0t
21 B 0.86 0.01 0.01 0.01
22 0.90 0.01 0.01 0.01
23 0.95 0.01 0.01 0.01
24 1.00 0.01 o 0.01 0.01
25 1.05 0.01 0.01 0.01
26 IR 0.01 0.01 0.01
| 27 1147 0.00 0.00 0.00
28 123 0.00 0.00 0.00
29 1.30 0.00 T 0.00 0.00
30 1.37 0.00 0.00 0.00
31 1.44 0.00 0.00 0.00
32 1.52 0.00 0.00 0.00
33 1.61 0.00 0.00 0.00
34 169 0.00 0.00 000
35 1.79 0.01 0.01 0.01
36 1.89 0.01 0.01 | 001
a7 1.99 0.01 0.01 0.01
38 B 2.10 0.01 0.0 0.01
L) 222 ) 0.02 0.02 0.01 |
40 2.35 0.01 0.01 B 0.01
41 T 248 0.01 0.01 0.01
42 Toe2 0 0.01 ) 0.01
43 2T 0.00 0.00 -
44 203 o001 o 0.01 .01
45 T 3.09 - 0.0 0.01 0.01
46 | 3.27 0.01 0.01 0.01
A7 3.46 0.00 0.00 | 0.00
""" 48| ) 3.66 0.0 001 | 0.01
49 3.87 0.01 ) 0.01 - 0.01
50 o 4.09 0.02 0.02 001




The Hutchinson Group, Lid.

4280 Old Wm. Penn Hwy
Muirysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis
Time-Drawdown-method after
COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 3

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-5

PZ-5

Discharge 1.26 U.S.gal/min

Distance from the pumping well 164.00 ft

Static water level; 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [f] [f} [/
51 4.32 0.02
52 4.57 0.01
53 4.84 0.01
54 512 0.00
55 5.42 0.01
56 5.73 0.01
57 6.06 0.01
58 6.42 0.00
59 6.79 0.01
60 719 0.01
61 7.61 0.01
62 8.05 0.01
63 8.52 0.01
64 9.02 0.01
65 B 9.55 0.02
66 10.11 0.02
67 10.70 0.01
68 ) 11.33 0.02
. 60 | 11.99 0.01
70 1270 | 0.02
71 13.44 0.01
72 14.23 0.02
73 15.07 0.00
74 15.95 0.01
75 16.89 0.00
76 17.89 0.02
77 R 18.94 0.02
78 20.06 0.02
79 2124 0.02
80 22.49 0.02 a
81 23.82 0.02
82 25.22 0.02
83 26.71 ) 0.01
84 28.29 0.02
85 29.96 0.03
86 | 31.73 002 |
87 33.60 0.03
88 35.59 0.03
89 37.69 0.02
90 39.91 - 0.04
91 42.27 0.03
e 4477 B 0.03
93 47.42 0.04
94 i 50.22 0.03
L 95| 53.19 0.04 i
96 56.34 0.04
2 59.67 0.04 T N
“os i 63.20 0.05 0.05
99 66.94 0.05 0.05
100 | 70.90 o 0.06 006




o,

The Hutchinson Group, Ltd.

4280 Old Wm. Penn Hwy
Murnrysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 4

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-5

PZ-5

Discharge 1.26 U.S.gal/min

Distance from the pumping well 164.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [fY] ity [ft]
101 75.00 0.06 0.06 0.06
102 79.54 0.06 0.06 0.06
103 84.24 0.05 0.05 0.05
104 89.23 0.07 0.07 0.07
105 94.51 0.08 0.08 0.08
108 100.10 0.07 0.07 0.07
107 106.03 0.08 0.08 0.08
108 112.30 0.08 0.08 0.08
109 118.95 0.09 0.09 0.09
110 126.00 0.10 0.10 0.10
111 133.45 0.10 0.10 0.10
112 141.36 0.10 0.10 0.10
113 149.73 0.12 0.12 012
114 158.59 0.13 0.13 0.13
115 167.98 013 0.13 0.13
116 177.93 012 012 0.12
117 187.93 0.14 0.14 0.14
118 197.93 0.14 0.14 0.14
119 207.93 0.15 0.15 0.15
120 217.93 017 0.17 0.17
121 227.93 0.17 0.17 0.17
122 237.93 0.18 0.18 0.18
123 247.93 0.18 0.18 0.18
124 ) 257.93 0.20 0.20 0.20
125 ) 267.93 0.20 0.20 0.20
126 T 27793 0.21 0.21 0.21
127 287.93 0.23 0.23 0.23
128 297.93 0.23 0.23 0.23
129 307.93 0.24 0.24 0.24
130 | 317.93 0.24 0.24 0.24
131 N 327.93 0.25 0.25 0.25
| 132 ‘ 337.93 0.25 0.25 0.25
133 347.93 0.26 0.26 0.26
134 - 357.93 0.26 0.26 0.26
135 ' 367.93 0.27 0.27 0.27
136 377.93 0.28 0.28 0.28
137 | B T 387.03 0.28 ) 0.28 0.28
138 - "397.93 0.30 0.30 030
139 o 407.93 0.30 0.30 030
a0 41793 030 030 0.30
V) ' 427.93 0.31 0.31 031
42 43793 032 T 032 032
143 447.93 0.32 0.32 B 032
144 ' ’ 457.93 N 0.32 0.32 032
a5 | 46793 0.33 0.33 033
146 477.93 0.34 0.34 0.34
147 T 48793 0.35 0.35 035
148 - 497.93 0.35 0.35 0.35
149 ‘ 507.93 i 0.36 0.36 T 036
150 | 517.93 036 | 0.36 T 036




The Hutchinson Group, Lid. | Pumping test analysis Date: June 30, 2004 | Page 5

;ﬁf:yzviid :venr:sy::::: :\;VG); Bg‘ggégwg ?Jv/:tgéngthod after Project: Johnston County Landfill

(724) 3253006 Unconfined aquifer Evaluated by: PJH
Pumping Test No. 1 Test conducted on: June 19, 2004 ]
PZ-5 PZ-5
Discharge 1.26 U.S.gal/min Distance from the pumping well 164.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] If] It}

151 527.93 0.37 0.37 0.37
152 537.93 0.37 0.37 0.37
153 547.93 0.37 0.37 0.37
154 557.93 0.37 0.37 0.37
155 567.93 0.38 0.38 0.37
156 577.93 0.37 0.37 0.37
157 587.93 0.38 0.38 0.38
158 597.93 0.38 0.38 0.38
159 607.93 0.38 0.38 0.38
160 617.93 0.38 0.38 0.38
161 627.93 0.38 0.38 0.38
162 637.93 0.39 0.39 0.38
163 647.93 0.39 0.39 0.39
164 657.93 0.39 0.39 0.39
165 667.93 0.39 0.39 0.39
166 677.93 0.39 0.39 0.39
167 T 687.93 0.39 0.39 0.39
168 697.93 0.40 0.40 039
169 707.93 0.40 0.40 o
170 717.93 0.40 0.40
171 727.93 o 0.40 - 0.40
172 737.93 ' 0.40 0.40
173 747.93 0.40 B "70.40
174 T 7sres | 0.40 0.40
175 ) 767.93 0.39 T 0.39
176 777.93 0.40 0.40
177 787.93 0.39 0.39
178 797.93 0.40 0.40
179 807.93 0.40 0.40
180 T817.93 0.39 0.39

181 T 827.93 o 0.39 0.39 )
182 o 837.93 0.39 0.39
183 847.93 0.39 ) 039 |

184 857.93 0.39 0.39

185 867.93 | 0.39 0.39

T 186 877.93 039 0.39

i ) = . et

188 0.39 ‘ - 0.39

189 | 0.39 039

90| i - i 0.38 ) 0.38
191 - 0.38 B 0.38
192 0.38 0.38
193 B 1 0.38 038
194 038 | 0.38
195 - 0.38 o ©0.38

196 N 977.93 0.38 ' 0.38
197 o Tes7e3z | 038 | 038

" 108 S 997.93 ' - 038 ' 0.38
199 1007.93 038 ‘ 0.38

200 o 1017.93 o 0.38 " 0.38




The Hutchinson Group, Ltd.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 6

Project; Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-5

PZ-5

Discharge 1.26 U.S.gal/min

Distance from the pumping well 164.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
{min] [ft] [ft) [ft]
201 1027.93 0.37 0.37 0.37
202 1037.93 0.37 0.37 0.37
203 1047.93 0.37 0.37 0.37
204 1057.93 0.37 0.37 0.37
205 1067.93 0.37 0.37 0.37
206 1077.93 0.37 0.37 0.37
207 1087.93 0.37 0.37 0.37
208 1097.93 0.37 0.37 0.37
209 1107.93 037 0.37 0.37
210 1117.93 0.37 037 0.37
211 1127.93 0.37 0.37 0.37
212 1137.93 0.37 0.37 0.37
213 1147.93 0.37 0.37 0.37
214 1157.93 0.37 0.37 0.37
215 1167.93 0.37 0.37 0.37
216 1177.93 0.37 0.37 0.37
217 1187.93 0.38 0.38 0.37
218 | 1197.93 0.37 0.37 0.37
219 1207.93 0.37 0.37 0.37
220 1217.93 0.37 0.37 037
221 1227.93 0.37 0.37 0.37
222 1237.93 0.37 0.37 0.37
223 1247.93 0.37 037 0.37
224 1257.93 0.37 0.37 0.37
225 1267.93 0.37 0.37 0.36
226 127793 0.36 0.36 0.36
27| 1287.93 0.36 0.36 0.36
228 1297.93 0.37 0.37 0.36
229 1307.93 0.36 0.36 0.36
230 1317.93 0.36 0.36 0.36
231 1327.93 0.36 0.36 0.36
232 1337.93 ) 0.36 0.36 0.36
233 1347.93 0.36 0.36 0.36
234 1357.93 0.36 0.36 0.36
235 T 1367.93 ) 0.37 637 | 0.36
236 " 1377.93 0.37 0.37 T 036
Tos7 T T q387.93 0.36 0.36 0.36
T 238 1397.93 0.36 0.36 0.36
239 | N 1407.93 70.36 0.36 0.36
To40| 1417.93 0.36 0.36 0.36
241 ' 1427.93 7 0.36 ) 0.36 036
242 1437.93 0.37 0.37 037
2431 1447.93 0.37 0.37 037
244 | ) 1457.93 0.37 0.37 037
245 o 1467.93 0.38 “oss | 0.37
246 o 1477.93 0.37 037 | 037
247 T Tas7e3 037 0.37 T 037
248 1497.93 0.39 039 | 039
249 T {s07.93 1 0.40 0.40 | 040
250 ' T 151793 0.38 0.38 0.38




The Hutchinson Group, Lid.
4280 Old Wm. Penn Hwy

Murrysville, Pennsylvania 15668

(724) 325-3996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 7

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-5

PZ-5

Discharge 1.26 U.S.gal/min

Distance from the pumping well 164.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min) [ft] [ft] If]
251 1527.93 0.39 0.39 ‘ 0.39
252 1537.93 0.40 0.40 0.40
253 1547.93 0.40 0.40 0.40
254 1557.93 0.40 0.40 0.39
255 1567.93 0.41 0.41 0.41
256 1577.93 0.40 0.40 0.40
257 1587.93 0.42 0.42 0.42
258 1597.93 0.42 0.42 0.42
259 1607.93 0.43 0.43 0.43
260 1617.93 0.43 0.43 0.43
261 1627.93 0.43 0.43 0.43
262 1637.93 0.44 0.44 0.44
263 1647.93 0.45 0.45 0.44
264 1657.93 0.45 0.45 0.45
265 1667.93 0.45 0.45 0.45
266 1677.93 0.46 0.46 0.45
267 1687.93 0.46 0.46 0.46
268 1697.93 0.47 047 | 0.46
269 1707.93 0.47 047 r
270 1717.93 047 | 0.47 L
271 1727.93 0.48 0.48 ) 0.47
272 1737.93 0.48 0.48 0.47
273 1747.93 0.48 0.48 0.48
274 1757.93 0.48 0.48 0.48
275 T 1767.93 0.48 048 0.48
278 | 1777.93 0.49 049 | 0.48
277 | 1787.93 0.49 0.49 0.49
278 1797.93 0.49 0.49 0.49
""" 279 1807.93 0.50 0.50 0.50
280 1817.93 0.49 0.49 0.49
281 1827.93 049 0.49 0.49
282 o 1837.93 0.49 0.49 0.49
283 | 1847.93 0.50 0.50 0.50
284 | 185793 | 0.50 0.50 0.50
285 1867.93 0.51 0.51 B 0.51
286 1877.93 051 0.51 0.51
287 1887.93 052 | 052 0.51
288 1897.93 0.52 052 0.51
289 190793 051 0.51 0.51
200 T 1917.93 052 | 0.52 051
Toon | 1927.93 0.51 0.51 0.51
202 1937.93 052 052 0.51
203 R [ 0.52 052 | 052
204 T T 1957.93 0.52 0.52 0.52
205 1967.93 i 052 T 052 052
296 1977.93 0.52 B 0.52 N
297 T 1987.93 0.52 0.52 . Lo
298 ' ' 1997.93 " 0.52 ) 0.52 0.52
299 200793 0.53 0.53 052 |
30| 2017.93 052 0.52 051




The Hutchinson Group, Ltd.

4280 Oid Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 8

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-5

PZ-5

Discharge 1.26 U.S.gal/min

Distance from the pumping well 164.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [fi] [ft] [ft]
301 2027.93 0.52 0.52
302 2037.93 0.52 0.52
303 2047.93 0.52 0.52
304 2057.93 0.52 0.52
305 2067.93 0.52 0.52
306 2077.93 0.52 0.52
307 2087.93 0.52 0.52
308 2097.93 0.52 0.52
308 2107.93 0.51 0.51
310 2117.93 0.51 0.51
311 2127.93 0.51 0.51
312 2137.93 0.51 0.51
313 2147.93 0.51 0.51
314 2157.93 0.51 0.51
315 2167.93 0.51 ) 0.51
316 2177.93 0.51 0.51
317 2187.93 0.52 0.52
318 2197.93 0.52 0.52
319 2207.93 0.51 0.51
320 2217.93 0.50 0.50
321 ) 2227.93 0.50 0.50
322 2237.93 0.50 0.50
323 2247.93 0.49 0.49
324 2257.93 0.50 0.50
325 ) 2267.93 0.50 0.50
326 ’ T 2277.93 0.49 0.49
327 2287.93 0.49 0.49
328 2297.93 0.49 0.49
329 2307.93 0.49 0.49
330 2317.93 0.49 0.49
331 ) 2327.93 0.49 0.49
332 2337.93 0.49 0.49
333 ) 2347.93 0.49 0.49
334 2357.93 048 0.48
335 ' 2367.93 0.48 048 | )
336 2377.93 0.48 " 0.48
337 T 2387.93 T 0.48 0.48
338 - 2397.93 0.48 1 0.48
339 ‘ 2407.93 " 0.48 1 0.48
340 - 2417.93 70.48 0.48
341 2427.93 0.47 0.47
Taa2 | 2437.93 0.47 0.47
343 T 244793 0.47 0.47
344 2457.93 0.47 047 B
345 o 2467.93 0.47 0.47
346 ' o477z | T 047 047 i
347 2487.93 T 047 047 | o
348 | T 2497.93 047 047 i
349 | T 2507.93 0.47 0.47
350 © T 2517.93 0.47 0.47




The Hutchinson Group, Ltd.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 9

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-5

pPZ-5

Discharge 1.26 U.S.gal/min

Distance from the pumping well 164.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ [ft] [ft]
351 2527.93 0.47 0.47 0.47
352 2537.93 0.47 0.47 0.46
353 2547.93 0.47 0.47 0.46
354 2557.93 0.47 0.47 0.46
355 2567.93 0.47 0.47 0.46
356 2577.93 0.46 0.46 0.46
357 2587.93 0.46 0.46 0.46
358 2597.93 0.46 0.46 0.46
359 2607.93 0.46 0.46 0.45
360 2617.93 0.46 0.46 0.46
361 2627.93 0.46 0.46 0.45
362 2637.93 0.46 0.46 0.45
363 2647.93 0.46 0.46 0.45
364 2657.93 0.46 0.46 0.45
365 2667.93 0.45 0.45 0.45
366 2677.93 0.45 0.45 0.45
367 2687.93 0.46 0.46 0.45
368 2697.93 0.45 0.45 0.45
369 ' 2707.93 0.45 0.45 ;]
370 2717.93 0.46 0.46 [
371 2727.93 0.46 0.46 0.46
372 2737.93 0.45 0.45 0.45
373 ' 2747.93 0.45 0.45 0.45
374 2757.93 0.45 0.45 0.45
375 2767.93 0.45 0.45 0.45
376 2777.93 0.45 0.45 B 0.45
377 ' 2787.93 0.45 0.45 0.44
378 2797.93 0.45 0.45 0.44
379 2807.93 0.45 0.45 0.45
380 2817.93 0.45 0.45 045
381 ) 2827.93 0.45 0.45 0.44
382 T 2837.93 0.45 0.45 0.44
383 284793 | 0.45 0.45 0.44
384 2857.93 0.44 0.44 0.44
385 2867.93 0.44 0.44 0.44
386 | N 2877.93 0.44 044 | 0.44
387 ' 2887.93 0.44 0.44 044
38g| 2897.93 0.44 0.44 0.44 |
389 | o 2907.93 - 0.44 0.44 0.44
390 ' 2017.93 0.46 0.46 0.46
391 ) 2927.93 0.44 0.44 044
Tae2 | 203793 | 0.44 0.44 044
393 204793 | 0.44 0.44 i 044
384 T 295793 0.44 0.44 0.44
395 | 2967.93 0.43 0.43 0.43
36| ©2977.93 0.47 0.47 A
397 | ' 2987.93 0.43 0.43 - .
398 T 2997.93 046 0.46 046
399 3007.93 0.46 0.46 0.46
400 i © T 3017.93 0.48 0.48 047




The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 10
4280 Old Wm. Penn H Time-Drawdown-method after "
Murysuille, Pennsylvania 15:2; COOPER & JACOB Project: Johnston County Landfill
(724) 325-3996 Unconfined aquifer Evaluated by: PJH
Pumping Test No. 1 Test conducted on: June 19, 2004
pPz-5 pz-5
Discharge 1.26 U.S.gal/min Distance from the pumping well 164.00 ft
Static water level: 0.00 ft below datum
Pumping test duration Water level Drawdown Cotrected
drawdown
[min} g [ft} [ft}
401 3027.93 0.45 0.45
402 3037.93 0.48 0.48
403 3047.93 0.48 0.48
404 3057.93 0.48 0.48
405 3067.93 0.47 0.47
406 3077.93 0.49 0.49
407 3087.93 0.50 0.50
408 3007.93 0.49 0.49
409 3107.93 0.50 0.50
410 3117.93 0.49 0.49
411 3127.93 0.52 0.52
412 3137.93 0.52 0.52
413 3147.93 0.54 0.54
414 3157.93 0.53 0.53
415 3167.93 0.53 0.53
416 3177.93 0.55 0.55
417 3187.93 0.54 0.54
418 3197.93 0.57 0.57
419 ) 3207.93 0.56 0.56
420 3217.93 0.54 0.54
421 o T 3227.93 . " 0.58 0.58
422 3237.93 0.59 ) 0.59
423 3247.93 0.60 0.60
424 N 3257.93 0.60 0.60
425 ) 3267.93 0.60 0.60
426 ‘ " 3277.93 061 0.61
427 ) 3287.93 0.61 ~0.61
428 3297.93 0.62 0.62
429 3307.93 0.62 0.62
430 3317.93 ) 0.63 i 0.63
431 B 3327.93 ’ 0.64 0.64
432 3337.93 | 0.65 ‘ 0.65
433 ' 3347.93 | 0.65 0.65
434 ' 3357.93 0.66 0.66
435 3367.93 066 0.66 |
436 | 3377.93 0.67 0.67
a7 338793 o087 o 0.67
438 - " 3397.93 ' ' 0.68 068 B
4391 3407.93 068 o 0.68
440 o 3417.93 ' 068 | ‘ 0.68
441 3427.93 T 069 ) 0.69
a2 | 3437.93 ' ' 0.69 T 0.69
Taaz| 3447.93 ' B 0.69 T 0.69
a4 345793 069 069
445 S 3467.93 o 069 ' © 069
446 | 347793 ' 069 | 069 | -
447 | 3487.93 | o Y- I o 0.69
Ta48 | 3497.93 ' ) 069 | ) 089
449 3507.93 0.69 0.69 )
450 3517.93 ' 0.69 T 0.69




The Hutchinson Group, Ltd.
4280 Old Wm. Penn Hwy

Murrysville, Pennsylvania 15668

(724) 325-3996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 11

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-5

Discharge 1.26 U.S.gal/min

Distance from the pumping well 164.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min} Ift] [f) [ft}
451 3527.93 0.69 0.69 0.69
452 3537.93 0.70 0.70 0.69
453 3547.93 0.69 0.69 0.69
454 3557.93 0.69 0.69 0.69
455 3567.93 0.70 0.70 0.69
456 3577.93 0.70 0.70 0.69
457 3587.93 0.70 0.70 0.69
458 3597.93 0.70 0.70 0.69
459 3607.93 0.70 0.70 0.69
460 3617.93 0.70 0.70 0.69
461 3627.93 0.69 0.69 0.69
462 3637.93 0.69 0.69 0.69
463 3647.93 0.69 0.69 0.69
464 3657.93 0.69 0.69 0.69
465 3667.93 0.68 0.68 0.68
466 3677.93 0.69 0.69 0.68
467 3687.93 0.69 0.69 0.68
468 3697.93 0.69 0.69 0.68
469 3707.93 0.69 0.69 [
470 3717.93 0.68 0.68 Lus
471 3727.93 0.68 0.68 0.67
472 3737.93 0.68 0.68 0.67




The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 1
4280 Old Wm. Penn Hwy NEUMAN's method

Murrysville, Pennsylvania 15668 Unconfined aquifer with Project: Johnston County Landfill
(724) 325-3996 delayed watertable response Evaluated by: PJH
Pumping Test No. 1 Test conducted on: June 19, 2004

PZ-5

Discharge 1.26 U.S.gal/min

1u
107 10° 10" 10? 103 10? 10° 108 107
102

10’

10"

10°

W(UA,uB,B)

107

10° 43 102 107 100 10" 102 10° 10°
» PZ-5
Transmissivity [ft/min]; 8.42 x 102
Hydraulic conductivity [ft/min}: 1.68 x 102

Aquifer thickness [ft}: 50.00




The Hutchinson Group, Lid.
4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668

(724) 325-3996

Pumping test analysis
Time-Drawdown-method after
COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004

Page 1

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-6

Discharge 1.26 U.S.gal/min

102 107"

10° 107

102 10%

10*

0.00

[

0.07

P2

C‘:(

0.14

0.21

0.28

0.35

0.42

0.49

0.56

0.63

N ”

»90°

0.70
e PZ-6

Transmissivity [ft?/min]; 9.42 x 107

Hydraulic conductivity [ft/min]. 1.88 x 10

Aquifer thickness [ft]: 50.00




4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

The Hutchinson Group, Ltd.

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 2

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-6

PZ-6

Discharge 1.26 U.S.gal/min

Distance from the pumping welt 302,00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [t [ft] Ift}
2 0.04 0.00 0.00
3 0.09 0.00 0.00
4 0.13 0.00 0.00
5 0.17 0.00 0.00
6 0.21 0.00 0.00
7 0.26 0.00 0.00
8 0.30 0.00 0.00
9 0.34 0.00 0.00
10 0.39 0.01 0.01
1 0.43 0.01 0.01
12 0.47 0.01 0.01
13 0.52 0.01 0.01
14 0.56 0.00 0.00
15 ) 0.60 0.00 0.00
16 0.65 0.00 0.00
17 0.69 0.00 0.00
T8 0.73 0.00 0.00
19 0.77 0.00 0.00
20 0.82 R 0.00 0.00
21 "0.86 0.00 - 0.00
22 - 0.90 0.00 0.00
23 7 0.95 0.00 0.00
24 1.00 o000 | ) 0.00
25 1.05 0.00 i 0.00
26 1.11 0.00 0.00
27 N 117 0.00 0.00
28 ) 1.23 0.00 0.00
29 7130 0.04 0.04
30 137 0.04 T 0.04
it - o -
a2 1.52 0.04 0.04
33 1.61 0.04 0.04
34 o 1.69 0.04 0.04
T35 - 1.79 0.03 0.03
36 S 1.89 0.03 0.03
37 S 1.99 0.03 0.03
sl T 200 0.02 0.02
39| N W7 0.02 0.02
40 2.35 0.01 0.01
41 ' o 2.48 0.00 000
a2 T 2.2 0.00° T 000
43 o ' 2.77 0.00 0.00
44| 2.93 0.00 ©0.00
45 3.09 0.01 0.01 -
T4 327 0.01 0.01
a7 346 | 0.00 0.00 i
48 T 38 ) 0.00 0.00 )
49 o 3.87 0.00 0.00
50| 409 0.03 0.03




The Hutchinson Group, Ltd.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 3253996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 3

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-6

PZ-6

Discharge 1.26 U.S.gal/min

Distance from the pumping well 302.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
{min] [ft] [ft] [f]
51 432 0.04 0.04 0.04
52 457 0.03 0.03 0.03
53 4.84 0.03 0.03 0.03
54 5.12 0.03 0.03 0.03
55 5.42 0.03 0.03 0.03
56 573 0.02 0.02 0.02
57 6.06 0.03 0.03 0.03
58 6.42 0.02 0.02 0.02
59 6.79 0.02 0.02 0.02
60 719 0.03 0.03 0.03
61 7.61 0.03 0.03 0.03
62 8.05 0.03 0.03 0.03
63 8.52 0.03 0.03 0.03
64 9.02 0.04 0.04 0.04
65 9.55 0.05 0.05 0.05
66 ) 10.11 0.04 0.04 0.04
67 10.70 0.03 0.03 0.03
68 1133 | 0.04 0.04 0.04
69 11.99 0.04 0.04 ;o
70 1270 | 004 | 0.04 Lo
71 13.44 0.02 0.02 0.02
72 o 14.23 0.03 0.03 0.03
73 15.07 0.02 0.02 0.02
74 15.95 0.02 0.02 0.02
75 16.89 0.01 0.01 0.01
76 17.89 0.04 0.04 0.04
77 T 18.94 0.05 0.05 0.05
78 ) 20.06 0.04 0.04 0.04
79 21.24 0.04 R 0.04 0.04
80 22.49 0.05 005 | 0.05
8t 23.82 B 0.04 0.04 0.04
82 25.22 0.00 0.00 0.00
83 26.71 0.04 ) 0.04 0.04
YR 28.29 0.04 7 0.04 0.04
85 29.96 0.05 0.05 0.05
86 31.73 0.04 0.04 0.04
a7 33.60 T0.04 | 0.04 T 004
88 35.59 0.04 0.04 0.04
89 37.69 0.04 0.04 0.04
Te0| T 39.91 007 o007 | i 0.07
91 42.27 0.04 0.04 0.04
92 T a0 004 | T 0.04 0.04
93 o 47.42 0.05 0.05 0.05
94 50.22 T 0.04 T 0.04 004
95 53.19 0.05 0.05 005
96 56.34 0.04 0.04 T
97 59.67 T 0.06 0.06 .
98 63.20 0.08 0.08 ~ 008
99 66.94 | 007 0.07 0.07
00| 70.90 0.07 0.07 o 0.07




The Hutchinson Group, Lid.

4280 Old Wm. Penn Hwy

Pumping test analysis
Time-Drawdown-method after

Date: June 30, 2004 | Page 4

Project: Johnston County Landfill

Murrysville, Pennsylvania 15668
(724) 325-3996

COOPER & JACOB
Unconfined aquifer

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-6

PZ-6

Discharge 1.26 U.S.gal/min

Distance from the pumping well 302.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] [ft] [ft]
75.09 0.08 0.08
79.54 0.08 0.08
84.24 0.08 0.08
89.23 0.10 0.10
94.51 0.10 0.10
100.10 0.12 0.12
106.03 0.15 0.15
112.30 0.14 0.14
118.95 013 0.13
126.00 0.15 0.15
133.45 017 017
141.36 017 0.17
149.73 0.19 0.19
158.59 017 017
167.98 0.18 0.18 |
177.93 0.20 0.20
187.93 0.22 0.22
197.93 022 0.22
) 207.93 0.22 0.22
217.93 0.25 0.25
) 227.93 026 | 0.26
237.93 0.27 0.27
247.93 0.27 0.27
B 257.93 0.25 0.25
267.93 0.27 0.27
277.93 0.28 0.28
T 317.93 0.28 0.28
327.93 0.29 0.29
337.93 0.27 0.27
347.93 0.32 0.32
~ 357.93 0.30 030 |
367.93 0.32 0.32
377.93 0.32 0.32
387.93 0.31 031 |
397.93 0.33 0.33
407.93 034 0.34
417.93 0.32 0.32
) 42793 0.33 0.33
437.93 034 | 0.34
447.93 034 | 0.34
) 457.93 0.34 0.34 B
- 467.93 035 | 035 |
477.93 0.36 0.36
- 487.93 0.36 0.36
497.93 0.36 0.36 -
o 507.93 036 | ) 036
517.93 036 0.36
- 527.93 0.37 1 0.37
" '537.93 0.37 037 ) )
T 547.93 038 | T 038 N




The Hutchinson Group, Ltd.
4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668

(724) 325-3996

Pumping test analysis
Time-Drawdown-method after

Date: June 30, 2004 | Page 5

Project: Johnston County Landfill

COOPER & JACOB
Unconfined aquifer

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-6

PZ-6

Discharge 1.26 U.S.gal/min

Distance from the pumping well 302.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] [ft] ]
151 557.93 0.38 0.38 0.38
152 567.93 0.38 0.38 0.38
153 577.93 0.38 0.38 0.38
154 587.93 0.38 0.38 0.38
155 597.93 0.39 0.39 0.39
156 607.93 0.39 0.39 0.39
157 617.93 0.39 0.39 0.39
158 627.93 0.39 0.39 0.39
159 637.93 0.40 0.40 0.40
160 647.93 0.41 0.41 0.41
161 657.93 0.38 0.38 0.38
162 667.93 0.39 0.39 0.39
163 677.93 0.39 0.39 0.39
164  687.93 0.39 0.39 0.39
165 697.93 0.39 0.39 0.39
166 707.93 0.40 0.40 0.40
167 717.93 0.40 0.40 0.40
168 727.93 0.40 0.40 040
169 737.93 0.41 0.41 —
170 747.93 0.41 0.41 0.41
171 757.93 041 0.41 0.41
172 767.93 0.42 0.42 0.42
173 777.93 0.43 043 0.43
174 787.93 0.44 | 0.44 0.44
175 '797.93 0.43 043 0.43
176 807.93 0.43 0.43 0.43
177 817.93 0.44 0.44 0.44
178 827.93 T 0.44 0.44 0.44
179 837.93 0.44 0.44 0.44
180 847.93 0.44 ) 0.44 0.44
| 181 857.93 0.44 T 0.44 0.44
[ 182 867.93 0.44 T 0.44 0.44
183 877.93 0.45 0.45 0.45
184 887.93 0.45 0.45 045
185 897.93 0.45 0.45 0.45
186 | 907.93 0.45 045 T 04
187 917.93 0.45 0.45 0.45
188 92793 | 045 | 0.45 0.45
189 937.93 045 | 0.45 045
190 ©947.93 045 045 | 0.45
191 957.93 0.45 045 |7 o450
192 967.93 0.45 T 0.45 045
193 977.93 0.45 o045 | 045
194 987.93 0.45 0.45 | 045
195 T 997.93 045 0.45 045
196 1007.93 045 | T 045 o
197 1017.93 045 0.45 T
198 1027.93 0.45 B 0.45 045
199 103793 | 045 0.45 045
200 1047.93 045 045 | 045




The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 6
4280 Old Wm. Penn Hwy Time-Drawdown-method after

Munysuille, Pennsylvania 15888 COOPER & JACOB Project: Johnston County Landfill
(724) 325-3996 Unconfined aquifer Evaluated by: PJH

Pumping Test No. 1 Test conducted on: June 19, 2004

P7-6 PZ-6

Discharge 1.26 U.S.galimin Distance from the pumping well 302.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min} [ft] [ft} [ft]

201 1057.93 0.45 0.45

202 1067.93 0.45 0.45

203 1077.93 0.45 0.45

204 1087.93 0.46 0.46

205 1097.93 0.45 0.45

206 1107.93 0.46 0.46

207 1117.93 0.45 0.45

208 1127.93 0.45 0.45

209 1137.93 0.46 0.46

210 1147.93 0.45 0.45

211 1157.93 0.46 0.46

212 1167.93 0.46 0.46

213 1177.93 0.46 0.46

214 1187.93 o 0.46 0.46

215 1197.93 0.47 0.47

216 1207.93 0.47 0.47

217 1217.93 0.46 0.46

218 1227.93 0.46 0.46

219 ) 1237.93 0.47 0.47

220 1247.93 0.47 0.47

221 o 1257.93 ) 0.47 N 0.47

222 1267.93 0.47 047

223 T 1277.93 0.47 0.47

224 1287.93 0.49 0.49

225 - 1297.93 0.47 T 0.47

226 1307.93 047 | ‘ 0.47

227 N 1317.93 0.48 0.48

228 T 1327.93 0.48 0.48

229 ‘ 1337.93 049 | 0.49

230 1347.93 0.48 0.48

= e s o po

s e e o

233 1377.93 0.49 ' 0.49

234 o 1387.93 0.48 o " 0.48

235 o 1397.93 T 0.49 049 o

236 - 1407.93 0.47 R 047

237 B 1417.93 o ' ) 0.49 S 0.49

238 B " 1427.93 S 0.50 T0.50

239 - 1437.93 ' 0.50 ' 0.50

240 T 144793 | S a2 T T es2 B

241 1457.93 S 051 T ot i

242 T 146793 | ‘ 048 T 048 )
243 T Tyarres DT o 0.48 | -
T 244 | 1487.93 ' 049 | T 049

245 T 149793 0.54 054

246 1507.93 | T Toas T 048 S
T 47| o 1517.93 | T o4y S 0.47
Toas| T 1527.93 T 05 h 0.51

249 T s3793 | 050 | 0.50
e e T e R e .




The Hutchinson Group, Ltd.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 7

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

Pz-6

PZ-6

Discharge 1.26 U.S.gal/min

Distance from the pumping well 302.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] ft] [ft]
251 1557.93 0.51 0.51 0.51
252 1567.93 0.51 0.51 0.51
253 1577.93 0.50 0.50 0.50
254 1587.93 0.49 0.49 0.49
255 1597.93 0.51 0.51 0.51
256 1607.93 0.51 0.51 0.51
257 1617.93 0.51 0.51 0.51
258 1627.93 0.52 0.52 0.52
259 1637.93 0.53 0.53 0.53
260 1647.93 0.53 0.53 0.53
261 1657.93 0.53 0.53 0.53
262 1667.93 0.53 0.53 0.53
263 1677.93 0.53 0.53 0.53
264 1687.93 0.54 0.54 0.54
265 1697.93 0.51 0.51 0.51
266 B 1707.93 0.54 0.54 0.54
267 1717.93 0.55 0.55 0.55
268 1727.93 0.54 0.54 0.54
269 ) 1737.93 0.53 0.53 [
270 1747.93 0.53 0.53 B Dow |
271 1757.93 0.54 0.54 0.54
272 1767.93 0.54 0.54 0.54
273 1777.93 0.54 0.54 0.54
274 ) 1787.93 | 0.54 0.54 0.54
275 1797.93 0.54 0.54 0.54
276 1807.93 0.55 0.55 055
277 1817.93 0.54 0.54 0.54
278 1827.93 0.54 0.54 0.54
279 1837.93 054 0.54 0.54
280 1847.93 0.54 ) 0.54 0.54
281 1857.93 B 0.54 0.54 "0.54
282 1867.93 054 0.54 054 |
283 1877.93 T 0.55 055 | 0.55
284 1887.93 0.55 0.55 0.55
285 1897.93 - 0.55 0.55 0.55
286 1 1907.93 0.54 " 0.54 0.54
287 1917.93 0.54 054 0.54
288 T {927.93 0.54 0.54 0.54
289 1937.93 | 0.55 0.55 055
290 194793 | Toss | 055 | i ) 055
291 1957.93 0.55 1 0.55 055
292 1967.93 o055 | 055 0.55
203 " qerres | 054 | 054 | "0.54
294 1987.93 0.55 055 | o055
205 | 1997.93 055 | 0.55 0.55
208 2007.93 0.55 055 | o
297 2017.93 055 0.55 .
298 2027.93 - 0.54 0.54 0.54
209 2037.93 055 | 0.55 T 055
300 2047.93 ) 055 | Toss L 055




o,

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

The Hutchinson Group, Ltd.

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004

Page 8

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-6

PZ-6

Discharge 1.26 U.S.gal/min

Distance from the pumping well 302.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] [it] fft]
301 2057.93 0.55 ' 0.55
302 2067.93 0.56 0.56
303 2077.93 0.56 0.56
304 2087.93 0.56 0.56
305 2097.93 0.56 0.56
306 2107.93 0.56 0.56
307 2117.93 0.56 0.56
308 2127.93 0.56 0.56
300 2137.93 0.56 0.56
310 2147.93 0.57 0.57
31 2157.93 0.57 0.57
312 2167.93 0.57 0.57
313 2177.93 0.57 0.57
314 2187.93 0.56 0.56
315 T 2197.93 0.56 0.56
316 2207.93 0.57 0.57
317 2217.93 0.56 0.56
318 2227.93 0.57 0.57
319 © 2237.93 0.57 0.57
320 N 2247.93 0.57 0.57
321 2257.93 0.56 0.56
322 2267.93 057 0.57
323 2277.93 0.56 0.56
324 2287.93 0.57 0.57
325 ) 2297.93 0.57 i 0.57
326 o 2307.93 0.56 0.56
327 2317.93 0.57 0.57
328 | 2327.93 0.56 0.56
329 T 2337.93 0.57 0.57
330 2347.93 0.57 B 0.57
331 © T 2357.93 0.57 057
T332 12367.93 0.56 0.56
333 2377.93 0.57 057
334 2387.93 0.57 0.57
335 2397.93 0.57 0.57
336 o 2407.93 0.57 0.57
337 2417.93 0.56 0.56
338 2427.93 057 | 0.57 i
339 2437.93 057 0.57
T340 | 2447.93 0.57 057
341 2457.93 0.57 0.57
Tsa2| T 2467.93 0.57 057
343 2477.93 057 057 |
344 - 2487.93 0.57 0.57
a4 | 2497.93 0.57 057 o
346 | 2507.93 057 0.57
Ta47 2517.93 057 057
348 | 1 2527.93 0.57 0.57 -
349 2537.93 0.57 0.57
350 | ©2547.93 057 057 |




4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 3253896

The Hutchinson Group, Litd.

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 9

Project; Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-6

PZ-6

Discharge 1.26 U.S.gal/min

Distance from the pumpi

ng well 302.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ Ift] Ift]
351 2557.93 0.57 0.57 0.57
352 2567.93 0.57 0.57 0.57
353 2577.93 0.57 0.57 0.57
354 2587.93 0.57 0.57 0.57
355 2597.93 0.57 0.57 0.57
356 2607.93 0.57 057 0.57
357 2617.93 0.56 0.56 0.56
358 2627.93 0.56 0.56 0.56
359 2637.93 0.58 0.58 0.58
360 2647.93 0.57 0.57 0.57
361 2657.93 0.57 0.57 0.57
362 2667.93 0.57 0.57 0.57
363 2677.93 0.57 0.57 0.57
364 2687.93 0.58 0.58 0.58
365 2697.93 0.57 0.57 0.57
366 2707.93 0.57 0.57 0.57
367 2717.93 0.58 0.58 0.58
368 2727.93 0.59 0.59 0.59
369 2737.93 0.58 0.58 {
"""" 370 2747.93 0.57 0.57 Voo
371 ) 2757.93 0.57 0.57 0.57
372 T 2767.93 0.57 0.57 0.57
373 o 2777.93 0.58 0.58 0.58
374 2787.93 0.57 0.57 0.57
375 2797.93 057 0.57 057
376 | ’ 2807.93 0.57 0.57 0.57
377 ) 2817.93 0.57 0.57 0.57
378 ' 2827.93 0.58 0.58 0.58
379 2837.93 0.58 0.58 0.58
380 B T 2847.93 058 0.58 0.58
381 T 2857.93 0.57 0.57 0.57
382 2867.93 0.57 057 | 0.57
383 | o 2877.93 0.59 0.59 0.59
384 B 2887.93 0.59 0.59 0.59
385 ) ' 2897.93 0.60 0.60 0.60
386 2907.93 0.58 0.58 0.58
387 2917.93 0.63 0.63 0.63
388 B ) 2927.93 ) 0.62 0.62 062
7389 | o T 2937.93 0.57 0.57 057
390 o 2947 .93 0.58 7 0.58 0.58
391 2957.93 0.58 0.58 058
392 ' ' 2977.93 064 | 0.64 T 064
TRe | 209783 0.63 0.63 063
394 3007.93 0.62 0.62 062
395 3017.93 0.60 0.60 0680
“3es | 303793 0.62 062 I
397 ‘ 3047.93 063 | Toe3 | C
308 | . 73057.93 064 i 0.64 064
399 3077.93 0.59 0.59 059
40| 3087.93 063 063 | 083




4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

The Hutchinson Group, Lid.

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 10

Project: Johnston County Landfili

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-6

PZ-6

Discharge 1.26 U.S.gal/min

Distance from the pumping weli 302.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] [ft] [ft]
401 3097.93 0.59 0.59 0.59
402 3107.93 0.57 0.57 0.57
403 3117.93 0.58 0.58 0.58
404 3127.93 0.60 0.60 0.60
405 3137.93 0.60 0.60 0.60
406 3147.93 0.66 0.66 0.66
407 3157.93 0.59 0.59 0.59
408 3167.93 0.62 0.62 0.62
409 3177.93 0.60 0.60 0.60
410 3187.93 0.59 0.59 0.59
411 3197.93 0.66 0.66 0.66
412 3207.93 0.64 0.64 0.64
413 3217.93 0.58 0.58 0.58
414 3227.93 0.66 0.66 0.66
415 3237.93 0.64 0.64 0.64
416 3247.93 0.66 0.66 0.66
417 3257.93 0.64 0.64 0.64
418 3267.93 0.65 0.65 0.65
419 3277.93 0.64 0.64 0.64
420 3287.93 0.60 0.60 0.60
421 - 3297.93 0.66 0.66 0.66
422 3307.93 0.64 0.64 0.64
423 3317.93 0.64 0.64 0.64
424 3327.93 0.64 0.64 0.64
425 ) 3337.93 0.66 0.66 0.66
426 3347.93 0.66 0.66 0.66
427 o 3357.93 0.66 0.66 0.66
428 3367.93 B 0.66 0.66 0.66
429 3377.93 0.66 0.66 0.66
430 | 3387.93 0.66 0.66 0.66
431 3397.93 0.66 0.66 0.66
432 3407.93 0.66 0.66 0.66
433 3417.93 0.66 0.66 0.66
434 o 3427.93 0.66 0.66 0.66
435 3437.93 0.66 066 | 0.66
436 3447.93 0.66 0.66 066
Tazy T 345793 0.66 i 0.66 | 066
438 ' ' ' 3467.93 0.66 ) 066 066
439 ‘ T 3477.93 0.67 ) 067 067 |
440 | 348793 | 0.67 0.67 0.67
441 N " 3497.93 0.67 067 0.67
Tadn | 3507.63 0.67 ) 0.67 0.67
443 ) 3517.93 0.68 0.68 068
444 | 3527.93 0.68 0.68
445 ’ T 3537.93 0.68 o 0.68
446 3547.93 0.69 069
447 | 355793 0.68 0.68
448 T 3567.93 0.69 0.69
449 3577.93 0.69 069
450 o 3587.93 0.68 0.68




The Hutchinson Group, Lid.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis
Time-Drawdown-method after
COOPER & JACOB
Uneonfined aquifer

Date: June 30, 2004

Page 11

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-6

PZ-6

Distance from the pumping well 302,00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
min] Ift] If] i

451 3597.93 0.69 0.69 0.69
452 3607.93 0.70 0.70 0.70
453 3617.93 0.69 0.69 0.69
454 3627.93 0.69 0.69 0.69
455 3637.93 0.70 0.70 0.70
456 3647.93 0.70 0.70 0.70
457 3657.93 0.70 0.70 0.70
458 3667.93 0.69 0.69 0.69
459 3677.93 0.69 0.69 0.69
460 3687.93 0.69 0.69 0.69
461 3697.93 0.70 0.70 0.70
462 3707.93 0.70 0.70 0.70
463 3717.93 0.70 0.70 0.70
464 3727.93 0.70 0.70 0.70
465 3737.93 0.69 0.69 0.69




The Hutchinson Group, Lid.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis
NEUMAN's method
Unconfined aquifer with

Date: June 30, 2004 | Page 1

Project: Johnston County Landfill

delayed watertable response Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-6

Discharge 1.26 U.S.gal/min

1u
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Transmissivity [ftt/min}: 9.45 x 107

Hydrautic conductivity [ftimin]: 1.89 x 10

Aquifer thickness [ft]: 50.00

Storativity: 1.16 x 107

Specific yield: 1.16 x 107
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The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 1

4280 Old Wm. Penn Hwy Time-Drawdown-method after -
Murryswille, Parnsylvania 15668 COOPER & JACOB Project: Johnston County Landfill

(724) 325-3996 Unconfined aquifer Evaluated by: PJH

Pumping Test No. 1 Test conducted on: June 18, 2004

PZ-7

Discharge 1.26 U.8.gal/min

t {min]
102 107" 10° 10" 10? 10°
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Transmissivity [ft/min}: 2.11 x 10”7
Hydraulic conductivity [fymin): 4.22 x 10

Aquifer thickness [ft]: 50.00




The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 2
:Aifiﬁld :‘i Tsy:j::: ::2; Egggé;w; c‘;xrggwgthod after Project: Johnston County Landfill
(724) 325-3996 Unconfined aquifer Evaluated by: PJH

Pumping Test No. 1 Test conducted on: June 19, 2004

PZ-7 PZ-7

Discharge 1.26 U.S.gal/min Distance from the pumping well 300.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] [ft] Ift]
2 0.04 0.00 0.00 0.00
3 0.09 0.00 0.00 0.00
4 0.13 0.00 0.00 0.00
5 017 0.00 0.00 0.00
6 0.21 0.00 0.00 0.00
7 0.26 0.00 0.00 0.00
8 0.30 0.00 0.00 0.00
9 0.34 0.00 0.00 0.00
10 0.39 0.00 0.00 0.00
1 0.43 0.00 0.00 0.00
12 0.47 0.00 0.00 0.00
13 0.52 0.00 0.00 0.00
14 0.56 0.00 0.00 0.00
15 0.60 0.00 0.00 0.00
16 0.65 0.00 0.00 | 0.00
17 0.69 0.00 0.00 0.00
18 0.73 - 0.00 0.00 0.00
19 0.77 0.00 0.00 0.00
20 0.82 0.00 0.00 0.00
21 0.86 0.00 000 | 0.00
22 0.90 0.00 0.00 0.00
23 0.95 0.00 0.00 0.00
24 1.00 0.01 0.01 0.01
25 1.05 0.01 0.01 0.01
26 1.11 0.01 0.01 - 0.01
27 117 0.0t ) 0.01 0.01
28 1.23 0.01 0.01 0.01
29 1.30 0.00 0.00 0.00
30 1.37 o 0.01 0.01 0.01
ot i R o T o
32 1.52 o 0.01 0.01 0.01
33 1.61 ) ) 001 0.01 0.01 |
34 1.69 T oot 0.01 0.01
35 1.79 T T 000 o 0.00 0.00
36 1.89 001 T oo 0.01
37 1.99 001 | o001 o 0.01
38 210 | 0.01 0.01 T 0.01
39 222 0.01 0.01 S 001
40 235 | T T 001 o T 001
41 2.48 o ' oot 0.01 o o0l
42 262 001 | 0.01 ' 001
43 277 0.01 o 0.01 ) T oo
T 44 293 | T T oo 0.01 ' 00t
45 3.09 T 002 0.02 ) 002
46 327 | 0.02 ' 002 002
47 Tsas | 0.03 N 003 | 003
48 73.66 T 003 | 003 T 003
49 3.87 0.02 - 002 | T 002
50 409 | 0.03 003 003




The Hutchinson Group, Lid.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004

Page 3

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on; June 19, 2004

pPZ-7

PZ-7

Discharge 1.26 U.S.gal/min

Distance from the pumping well 300.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min} [ft] [ft] [ft]
51 432 0.03 0.03
52 457 0.01 0.01
53 4.84 0.01 0.01
54 512 0.01 0.01
55 5.42 0.01 0.01
56 573 0.01 0.01
57 6.06 0.02 0.02
58 6.42 0.01 0.01
59 6.79 0.01 0.01
60 7.19 0.00 0.00
61 7.61 0.01 0.01
62 8.05 0.01 0.01
63 8.52 0.01 0.01
64 9.02 0.02 0.02
65 9.55 0.03 0.03
66| 10.141 0.03 0.03
67 10.70 0.04 0.04
68 12.70 0.05 0.05
69 13.44 0.01 0.01
70 14.23 0.03 0.03
71 15.07 0.04 0.04
72 15.95 0.03 0.03
73 16.89 0.03 0.03
74 17.89 0.02 0.02
75 18.94 0.05 0.05
| 76 20.06 0.00 0.00
77 21.24 0.01 0.01
78 22.49 0.01 0.01 i
79 23.82 0.05 0.05
80 25.22 0.01 0.0
81 26.71 0.02 0.02
82 28.29 0.04 0.04
83 29.96 0.01 0.01
| 84 ) 31.73 0.04 0.04
85| 33.60 0.01 0.01
86 3559 | 0.01 0.01
87 3769 | 0.03 0.03
88 39.91 | 0.06 0.06
89 4227 0.04 0.04
90| 44.77 0.01 0.01
Tet T 4742 0.01 0.01
o2 5022 | 001 0.01 i
93] 53.19 0.04 0.04
94 56.34 0.01 001 | i
95 5967 0.01 i 0.01 -
e | 63.20 0.02 0.02
97 66.94 0.02° 0.02 vl
98 7090 0.06 0.06 o 0.06
99 75.09 0.02 0.02 T 002
100 7954 | 0.01 0.0t T 0.01 |




The Hutchinson Group, Lid. | Pumping test analysis " | Date: June 30, 2004 | Page 4
:Aiiyosﬁldpvevr:sy:j::: 1}45:;}; ggg—PDé;w; i)ﬁf(\:-(r)ngthod after Project: Johnston County Landfill
(724) 325-3996 Unconfined aquifer Evaluated by: PJH

Pumping Test No. 1 Test conducted on: June 19, 2004

PZ-7 Pz-7

Discharge 1.26 U.S.gal/min Distance from the pumping well 300.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] Ift] [ft] [ft]
101 84.24 0.03 0.03 0.03
102 89.23 005 0.05 0.05
103 94.51 0.03 0.03 0.03
104 100.10 0.04 0.04 0.04
105 106.03 0.04 0.04 0.04
106 112.30 0.05 0.05 0.05
107 118.95 0.02 0.02 0.02
108 126.00 0.01 0.01 0.01
109 133.45 0.01 0.01 0.01
110 141.36 0.02 0.02 0.02
111 149.73 0.02 0.02 0.02
112 158.59 0.02 0.02 0.02
113 167.98 0.02 0.02 0.02
114 177.93 0.02 0.02 0.02
115 187.93 0.04 0.04 0.04
116 197.93 0.04 0.04 0.04
117 207.93 0.04 0.04 0.04
118 217.93 0.02 0.02 0.02
119 227.93 0.02 0.02 0.02
120 237.93 0.05 0.05 0.05
121 T 247.93 0.02 002 | 0.02
122 257.93 0.01 0.01 0.01
123 267.93 0.00 0.00 0.00
124 27793 0.01 0.01 0.01
125 N 297.93 0.05 ) 0.05 0.05
126 307.93 T 0.06 0.06 0.06
127 317.93 0.01 0.01 .01
128 o 327.93 0.01 0.01 0.01
129 337.93 0.01 0.01 T 0.01
130 347.93 003 | T 003 0.03
131 357.93 o0t o 0.01 S 0.01
132 367.93 0.03 003 0.03
133 377.93 0.01 0,01 0.01
134 387.93 0.00 0,00 o 0.00
135 397.93 | 003 T 003 0.03
136 407.93 T T e ' 0.01 B 0.01
137 | 41793 | 003 ' o 003 | 003
REEL N T 42793 T T 002 0.02
139 | T 437.93 0.01 0.01
140 ) ©447.93 0.02 0.02
141 " 457.93 0.02 0.02
142 T 467.93 | T R Y T oo o
143 S 477e3 T 002 002
VY 487.93 o040 0.04
145 S 49793 | T ooz ) 0.02 |
48] 507.93 | 03 | T 003 |
147 Ts1793 | ' o020 ' 002 |
148 52793 | o000 | T 00 |
149 7 53793 0.04 0.04 i i )
150 T B4793 o022 | B 0.02 Y




The Hutchinson Group, Ltd. | Pumping test analysis Date: June 30, 2004 | Page 5

Time-Drawdown-method after
COOPER & JACOB

4280 Old Wm. Penn Hwy

) ) Project: Johnston County Landfill
Murrysville, Pennsylvania 15668

(724) 325-3996 Unconfined aquifer

Evaluated by: PJH

Pumping Test No. 1 Test conducted on: June 19, 2004

PZ-7 pPz-7

Discharge 1.26 U.S.gal/min Distance from the pumping well 300.00 ft

Static water level; 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] [ft] (]
557.93 0.02 0.02
567.93 0.01 0.01
577.93 0.00 0.00
587.93 0.01 0.01
597.93 0.01 0.01
607.93 0.02 0.02
617.93 0.02 0.02
627.93 0.01 0.01
637.93 0.02 0.02
647.93 0.02 0.02
657.93 0.03 0.03
667.93 0.03 0.03
677.93 0.02 0.02
687.93 0.03 0.03
~697.93 0.03 0.03
707.93 0.03 0.03
717.93 0.03 0.03
727.93 0.04 0 N4
737.93 0.04 7
747.93 0.04 004 |
757.93 B 0.03 0.03
767.93 0.03 0.03
777.93 T 0.04 0.04
787.93 o 0.04 B 0.04
o 79793 | 0.04 0.04
- 807.93 0.04 0.04
817.93 0.04 0.04
827.93 B 0.05 0.05
837.93 0.04 0.04
847.93 0.04 T .04
857.93 0.04 0.04
867.93 | 0.04 0.04
877.93 0.04 0.04
887.93 0.04 0.04
897.93 004 | 0.04
907.93 T0.04 0.04
91793 | oo4 | 0.04
927.93 0.04 0.04
193793 0.04 0.04
'947.93 To004 | 0.04
1 957.93 0.04 0.04
967.93 004 | 004
1 977.93 0.04 0.04
1987.93 0.05 0.05
997.93 0.05 T o050
1007.93 | 005 | B T
1017.93 0.05 0.us
1027.93 0.05 0.05
1037.93 0.05 i 0.05
e e o




The Hutchinson Group, Lid.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004

Page 6

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-7

PZ-7

Discharge 1.26 U.S.gal/min

Distance from the pumping well 300.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] [ft] [f]
201 1057.93 0.04 0.04 0.04
202 1067.93 0.05 0.05 0.05
203 1077.93 0.05 0.05 0.05
204 1087.93 0.05 0.05 0.05
205 1097.93 0.05 0.05 0.05
206 1107.93 0.05 0.05 0.05
207 1117.93 0.05 0.05 0.05
208 1127.93 0.05 0.05 0.05
209 1137.93 0.06 0.06 0.06
210 1147.93 0.06 0.06 0.06
211 1157.93 0.06 0.06 0.06
212 1167.93 0.06 0.06 0.06
213 1177.93 0.06 0.06 0.08
214 1187.93 0.07 0.07 0.07
215 1197.93 0.08 0.08 0.08
216 1207.93 0.07 0.07 0.07
217 1217.93 0.08 0.08 0.08
218 1227.93 B 0.08 0.08 0.08
219 1237.93 0.09 0.09 0.09
220 1247.93 0.08 0.08 0.08
221 1257.93 7 0.08 0.08 0.08
222 1267.93 0.08 0.08 0.08
223 1277.93 0.08 0.08 h 0.08
224 1287.93 0.09 0.09 0.09
225 1297.93 | 0.08 0.08 0.08
226 1307.93 0.08 0.08 0.08
227 1317.93 0.09 0.09 0.09
228 1327.93 - 0.09 T 0.09 0.09
229 1337.93 0.10 0.10 0.10
230 T 1347.93 oo | 0.09 0.09
231 1357.93 | T 0.09 0.09 0.09
232 1367.93 0.10 0.10 0.10
233 1377.93 0.10 0.10 B 0.10
234 1387.93 0.10 7010 0.10
235 1397.93 010 010 0.10
236 1407.93 7010 7010 0.10
237 1417.93 0.10 " 0.10 010
238 B 1427.93 0.10 T 010 0.10
239 1437.93 0.10 T 0.10 0.10
240 1457.93 0.12 0.12 0.12
241 1467.93 | 011 RE 011
242 1477.93 0.03 0.03 003
243 R 1487.93 0.07 | 0.07 007
244 149793 T 013 0.13 013
245 T s07e3 | 0.04 " 0.04 0.04
246 1517.93 0.05 0.05 0.05
247 1527.93 0.07 007 | 007
248 - 1537.93 012 012 | 0.12
249 - 1547.93 0.08 | 008 0.08
250 B 1567.93 0.09 0.09 0.09




4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

The Hutchinson Group, Lid.

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 7

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-7

PZ-7

Discharge 1.26 U.S.gal/min

Distance from the pumping well 300.00 ft

Static water level; 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] - [ft] [ft] ift]
251 1587.93 0.07 0.07
252 1597.93 0.08 0.08
253 1607.93 0.08 0.08
254 1617.93 0.07 0.07
255 1627.93 0.09 0.09
256 1637.93 0.10 0.10
257 1647.93 0.09 0.09
258 1657.93 0.08 0.08
259 1667.93 0.08 0.08
260 1677.93 0.08 0.08
261 1687.93 0.10 0.10
262 1697.93 0.07 0.07
263 1707.93 0.09 0.09
264 1717.93 0.10 0.10
265 1727.93 0.07 0.07
266 1737.93 0.08 0.08
267 1747.93 008 | 0.08
268 1757.93 0.09 0.09
269 1767.93 i 0.09 0.09
270 1777.93 0.08 0.08
271 1787.93 0.08 0.08
272 o 1797.93 0.09 0.09
273 1807.93 009 | 0.09
274 | 1817.93 0.08 0.08
275 1827.93 0.08 0.08
278 1837.93 0.08 0.08
277 1847.93 0.08 0.08
278 1857.93 0.08 0.08 B
279 1867.93 0.09 0.09
280 1877.93 0.09 0.09
281 1887.93 0.10 0.10
282 1897.93 0.08 0.08
283 1907.93 0.07 0.07 )
284 ' 1917.93 0.08 0.08 )
285 o 1927.93 0.08 0.08
286 ©1937.93 0.09 0.09
287 o 1947.93 © 009 | 0.09
""" 288 | 1957.93 T 0.09 0.09
289 T ©1967.93 0.09 0.09
290 | 1977.93 1 0.08 Too8 |
Teo1 | ‘ 1987.93 1 0.08 0.08
2020 1997.93 0.09 009 |
203 T 2007.93 009 | 0.09
294 201793 0.09 009 | -
295 T 2027.93 0.09 0.09
206 T 2037.93 009 | “o09 |
297 T 2047.93 ) 0.09 0.09
298 2057.93 “o09 | 0.09
299 o 2067.93 0.10 010 |
7300 2077.93 B 0.09 i 0.09




The Hutchinson Group, Lid.

4280 Old Wm. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 3253996

Pumping test analysis
Time-Drawdown-method after
COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004

Page 8

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1 Test conducted on: June 19, 2004

Pz-7 PZ-7

Discharge 1.26 U.S.gal/min Distance from the pumping well 300.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] [t [f]
2087.93 0.09 0.09 0.09
2007.93 0.09 0.09 0.09
2107.93 0.09 0.09 0.09
2117.93 0.09 0.09 0.09
2127.93 0.09 0.09 0.09
2137.93 0.10 0.10 0.10
2147.93 0.10 0.10 0.10
2157.93 0.10 0.10 0.10
2167.93 0.09 0.09 0.09
2177.93 0.09 0.09 0.09
2187.93 0.10 0.10 0.10
2197.93 0.09 0.09 0.09
2207.93 0.10 0.10 0.10
2217.93 0.10 0.10 0.10
2227.93 0.09 0.09 0.09
2237.93 0.10 0.10 0.10
2247.93 0.09 T 0.09 0.09
2257.93 0.09 0.09 0.09
2267.93 0.10 0.10 0.10
2277.93 010 0.10 0.10
2287.93 0.10 0.10 0.10
2297.93 0.10 0.10 0.10
2307.93 0.10 0.10 0.10
2317.93 0.10 0.10 0.10
) 2327.93 010 N 0.10 0.10
2337.93 B 0.09 0.09 0.09
2347.93 0.10 70,10 0.10
2357.93 T 0.09 0.09 0.09
2367.93 0.10 0.10 i 0.10
" 2377.93 0.09 0.09 0.09
2387.93 1 0.10 0.10 0.10
2397.93 0.10 0.10 0.10
o 2407.93 0.10 0.10 010 |
2417.93 0.10 010 | 0.10
) 2427.93 0.10 ) 0.10
2437.93 0.10 010
2447.93 “ot0 o1 0.10
2457.93 0.10 0.10
2467.93 0.10 o010
o 2477.93 0.10 0.10
- 1 2487.93 0.10 0.10
2497.93 010 | G ET
2507.93 011 01
i 2517.93 010 010
2527.93 0.11 R 011
2537.93 | 011 0.17
" 2547.93 0141 011
e S —
2567.93 RE R 011
) 2577.93 | 011 oAt




The Hutchinson Group, Ltd.

4280 Old Wim. Penn Hwy
Murrysville, Pennsylvania 15668
(724) 325-3996

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 9

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-7

PZ-7

Discharge 1.26 U.S.gal/min

Distance from the pumping well 300.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] {ft] [f] Ift]
351 2587.93 0.11 0.11 0.11
352 2597.93 0.1 0.11 0.1
353 2607.93 0.11 0.11 0.11
354 2617.93 0.11 0.11 0.1
355 2627.93 0.11 0.11 0.11
356 2637.93 0.12 0.12 0.12
357 2647.93 0.11 0.11 0.11
358 2657.93 0.12 0.12 0.12
359 2667.93 0.11 0.1 0.11
360 2677.93 0.13 0.13 013
361 2687.93 0.12 0.12 0.12
362 2697.93 0.11 0.11 0.1
363 2707.93 0.11 0.11 0.11
364 2717.93 0.14 0.14 0.14
365 2727.93 0.15 0.15 0.15
366 2737.93 0.11 0.11 0.11
367 2747.93 0.11 0.11 0.11
368 2757.93 0.13 B 0.13 R
369 2767.93 0.13 0.13 N
370 2777.93 0.14 0.14
371 2787.93 0.09 B 0.09
372 2797.93 0.11 0.11
373 2807.93 0.13 0.13
374 2817.93 0.13 0.13
375 2827.93 0.12 0.12
376 2837.93 013 0.13
377 2847.93 0.12 0.12
378 2857.93 0.13 0.13
T 379 2867.93 0.12 012
380 2877.93 0.15 0.15
381 2887.93 013 013
382 2897.93 ) 014 0.14
383 2907.93 010 - 0.10
384 2927.93 0.19 R 0.19
385 2937.93 0.10 o0 | T
386 2047.93 0.12 012
387 2957.93 0.08 0.08
388 " 2967.93 o088 0.08
389 297793 019 | 019
390 ©2997.93 0.17 017
391 3007.93 0.12 012
392 1 3017.93 0.15 - 0.15
393 3037.93 0.19 0.19
T304 3057.93 0.18 0.18
395 ©3077.93 0.08 0.08
398 | 3087.93 0.19 0.19 )
397 3097.93 0.10 0.10 040 |
398 3107.93 o o 01 0.11
399 3117.93 0.07 0.07 0.07
7400 3127.93 ) 005 T 0.05 005
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4280 Old Wm. Penn H Time-Drawdown-method after - -
Munyeuille, Parneylvania 15:;2; COOPER & JACOB Project: Johnston County Landfill
(724) 326-3996 Unconfined aquifer Evaluated by: PJH
Pumping Test No. 1 Test conducted on: June 19, 2004
PZ-7 PZ-7
Discharge 1.26 U.S.gal/min Distance from the pumping well 300.00 ft
Static water level: 0.00 ft below datum
Pumping test duration Water level Drawdown Corrected
drawdown
[min] [f [} It
401 3137.93 0.1 0.11
402 3157.93 o 0.09 0.09
403 3167.93 T 0.09 0.09
404 3177.93 0.06 0.06
405 3187.93 0.08 0.08
406 3197.93 0.19 0.19
407 3207.93 0.09 0.09
408 3217.93 0.06 0.06
409 3227.93 017 0.17
410 3237.93 0.12 0.12
411 3247.93 0.18 0.18
412 3257.93 0.13 013
413 3267.93 0.13 0.13
414 3277.93 0.09 009 |
415 3287.93 0.06 0.06
416 3297.93 0.15 015
417 3307.93 i 012 | 0.12
418 3317.93 0.10 0.10
419 3327.93 o 0.10 | 0.10
420 3337.93 0.19 019 |
421 3347.93 0.13 0.13
422 3357.93 | T o | T 0.15
423 3367.93 0.12 0.12
424 3377.93 0.17 017
425 3387.93 T 0.14 o 0.14
426 3397.93 014 014
427 3407.93 0.14 014 |
428 3417.93 0.14 0.14
429 3427.93 0.14 0.14
430 3437.93 014 | 0.14
431 344793 012 0.12
432 ’ " 3457.93 013 o3
433 ) 3467.93 0.13 0.13
434 I 3477.93 0.14 0.14 B
435 3487.93 0.14 0.14
436 ) 349793 | T T 04 0.14
437 3507.93 o 0.15 0.15
438 3517.93 | ‘ 014 | 0.14
439 3527.93 ) 0.14 0.14
440 3537.93 015 © 015 i
441 '  3547.93 ' 014 | 014
T442 385793 ' o 0.14 - 0.14
443 3567.93 o o 014 | 014
444 357793 S R T ) 0.15
445 3587.93 0.14 014 | o
446 | ©3597.93 - o 0.5 o 0.15
447 o © 3607.93 I 015 o 0.15
448 setres | 0.16 - B 0.16
449 3627.93 016 " 0.16 B
450 3637.93 ' o 0.15 S T os
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4280 Old Wm. Penn Hwy
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(724) 325-3996

Pumping test analysis

COOPER & JACOB
Unconfined aquifer

Time-Drawdown-method after

Date; June 30, 2004 | Page 11

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-7

PZ-7

Discharge 1.26 U.S.gal/min

Distance from the pumping well 300.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] fft] [ft] " e

451 3647.93 0.16 0.16 0.16
452 3657.93 0.16 0.16 0.16
453 3667.93 0.15 0.16 0.18
454 3677.93 0.15 0.15 0.15
455 3687.93 0.15 0.15 0.15
456 3697.93 0.15 0.18 0.15
457 3707.93 0.15 0.15 0.16
458 3717.93 0.16 0.16 0.16
459 3727.93 0.156 0.15 0.15
460 3737.93 0.14 0.14 0.14
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4280 Old Wm. Penn Hwy

Murrysville, Pennsylvania 15668
(724) 325-3996

NEUMAN's method

Unconfined aquifer with Project: Johnston County Landfill

delayed watertable response

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-7

Discharge 1.26 U.S.gal/min
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e PZ-7
Transmissivity [ft*/min]. 2.11 x 107

Hydraulic conductivity [ft/min]; 4.23 x 107

Aguifer thickness [ft}: 50.00

Storativity: 2.65 x 107

Specific yield: 2.65 x 10™
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Pumping test analysis
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COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 1

Project: Johnston County L.andfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on; June 19, 2004

PZ-8

Discharge 1.26 U.S.gal/min

10’

102

t [min]
10° 10*

0.00

0.03

0.06

0.09

0.12

s [ft]

0.15

0.18

0.21

0.24

0.27

6.30
e PZ-8

Transmissivity {ft*/min}: 1.02 x 107

Hydraulic conductivity [ft/min]: 2.05 x 103

Aquifer thickness [ft]: 50.00
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:ﬂigyosvﬁld :evn Tsyl[\):n'?: 1H 5\22/8 gl(r)ng—gé;w; ?&géngthod after Project: Johnston County Landfill
(724) 325-3996 Unconfined aguifer Evaluated by: PJH

Pumping Test No. 1 Test conducted on: June 19, 2004

PZ-8 pZ-8

Discharge 1.26 U.S.gal/min Distance from the pumping well 475.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft] [f] [ft]

2 90.00 0.01 0.01 0.01
3 211.00 0.02 0.02 0.02
4 304.00 0.00 0.00 0.00
5 458.00 0.00 0.00 0.00
6 633.00 0.01 0.01 0.01
7 1389.00 0.13 0.13 0.13
8 1706.00 0.12 0.12 0.12
9 1954.00 0.13 0.13 0.13
10 2202.00 0.16 0.16 0.16
11 2895.00 0.21 0.21 0.21
12 3204.00 0.20 0.20 0.20
13 3729.00 0.25 0.25 0.25
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4280 Old Wm. Penn Hwy Time-Drawdown-method after - -
Murrysville, Pennsylvania 15668 COOPER & JACOB Project: Johnston County Landfill
(724) 325-3996 Unconfined aquifer Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-9

Discharge 1.26 U.S.gal/min

0.00 \\

0.03

0.06

0.09

0.12

0.15

0.18

0.21

0.24

0.27

0.30
e PZ-9
Transmissivity [ft¥min]: 1.87 x 1071
Hydraulic conductivity [ft/min]: 3.75 x 1073

Aquifer thickness [ft]: 50.00
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Pumping test analysis
Time-Drawdown-method after
COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 2

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-9

PZ-9

Discharge 1.26 U.S.gal/min

Distance from the pumping well 590.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min) [ff] [t}

2 201.00 0.03 0.03 0.03
3 293.00 0.05 0.05 0.05
4 446.00 0.03 0.03 0.03
5 1369.00 0.13 0.13 0.13
6 1739.00 0.15 0.16 0.15
7 1969.00 0.15 0.15 0.15
8 2218.00 0.14 0.14 0.14
9 2907.00 0.21 0.21 0.21
10 3215.00 0.23 0.23 0.23
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Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-9D

Discharge 1.26 U.S.gal/min

10"

10?

t [min]

10*

0.00

[
v

0.056

0.10

0.15

0.20

s [ft]

0.25

0.30

o\

0.35

0.40

0.45

0.50
e PZ-9D

Transmissivity [fiZmin]: 7.81 x 102

Hydraufic conductivity [ftimin]: 1.56 x 10

Aquifer thickness [ft]: 50.00
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Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Date: June 30, 2004 | Page 2

Project: Johnston County Landfill

Evaluated by: PJH

Pumping Test No. 1

Test conducted on: June 19, 2004

PZ-9D

PZ-9D

Discharge 1.26 U.S.gal/min

Distance from the pumping well 600.00 ft

Static water level: 0.00 ft below datum

Pumping test duration Water level Drawdown - Corrected
drawdown
[min] [ft] fft] It

2 70.00 0.02 0.02 0.02
3 200.00 0.05 0.05 0.05
4 291.00 0.05 0.05 0.05
5 440.00 0.05 0.05 0.05
6 1366.00 0.14 0.14 0.14
7 1738.00 0.18 0.18 0.18
8 1968.00 0.18 0.18 0.18
9 2217.00 0.21 0.21 0.21
10 2906.00 0.24 0.24 0.24
11 3214.00 0.27 0.27 0.27
12 3741.00 0.31 0.31 0.31
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1.0  Introduction

1.1 Plan Background

Johnston County, North Carolina, owns and has sequentially operated four separate, unlined
sanitary landfill units since1973 under Solid Waste Facility Permit #51-01, one lined municipal
solid waste landfill (Phase 5) under permit 51-02, and one double-lined MSW landfill (Phase 4A)
under permit 51-03.  The six distinct municipal solid waste disposal units are located on a single

property off State Route 210 in Johnston County.

The lined C&D landfill is proposed as a “piggy-back” landfill being constructed over a portion of
the sideslope of the unlined Phase 3 MSW landfill. ‘This lined C&D landfill “piggy-back” design is
proposed as épart of the presumptive remedy for the unlined Phase 3 MSW landfill. The liner
system of the C&D landfill will prevent rainwater infiltration into the soil covered sideslopes of the
unlined Phase 3 MSW landfill. This design, in conjunction with the double-lined Phase 4A MSW

landfill will provide significant reduction in leachate generation from the Phase 3 landfill.

The lined C&D landfill is located east of Phase 3 and north of Phases 1 & 2. These three phases of
unlined landfills have impacted groundwater in this portion of the site. Therefore, this groundwater
monitoring plan is more comprehensive than most for C&D landfills in order to provide for

monitorability at the C&D landfill site.
C&D Landfill Monitoring Network

GNRA proposes two groundwater monitoring wells located between unlined MSW landfill Phases
1 & 2, (CDMW-1 and CDMW-2), two wells located adjacent to the diabase dikes located in the
C&D area (CDMW-3 and CDMW-4), three downgradient nested pairs (CDMW-5/CDMW-5d, and
CDMW-8/CDMW-8d and CDMW-9/CDMW9d), a downgradient shallow well (CDMW-6), a side
gradient well (CDMW-7).

Johnston County Landfill - Proposed C&D Landfill G. N. Richardson and Associates, Inc.
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Additionally, since this is a lined C&D facility, leachate samples from the leachate collection
system will be monitored semi-annually for the same Appendix I constituents that ground water is

monitored for.

This Water Quality Monitoring Plan (WQMP) has been prepared to meet the field sampling and
laboratory analysis requirements of the site. The WQMP details field and laboratory protocols that

must be followed to meet the data objectives for the site.

1.2 Purpose & Scope
This WQMP has been designed to insure that accurate and representative field and laboratory
results are obtained for all ground and surface water quality monitoring points. The WQMP

addresses the following subjects:

® Ground water sample collection

e Surface water sample collection

® Sample preservation and shipment

® Laboratory analytical procedures

® Sample Chain-of-custody control

® Quality assurance/quality control programs

The methods and procedures described in the following sections are intended to facilitate the
collection of true and representative samples and test data. Field procedures are presented in
Sections 3.0 through 7.0 in their general order of implementation. Equipment requirements for
each field task are presented within the applicable section. Laboratory procedures, quality

assurance methods and record keeping requirements are presented in Sections 7.0 and 8.0.

Strict adherence to these procedures stipulated in this plan is required. Any variations from these

procedures should be throughly documented in the assessment report.

Johnston County Landfill - Proposed C&D Landfill G. N. Richardson and Associates, Inc.
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1.3 Sampling Program Overview
The ground water monitoring well designations, completion type, installation information and
analytical requirements are included as Table 1. The surface water monitoring station

designations, locations, sources and sampling frequency are included as Table 2.

2.0 Ground Water Sample Collection

This section presents details of the procedures and equipment required to perform ground water
field measurements and sampling from monitoring wells during each monitoring event. A
description of proposed ground water monitoring well locations and completion details are
presented in Table 1. Ground water monitoring well locations for each Phase are shown in Figure

1.

2.1 Water Level Measurements

Static water level and total depth to the bottom will be measured in each well prior to any purging
or sampling activities. Static water level and well depth measurements are necessary to calculate
the volume of stagnant water in the well prior to purging. Additionally these measurements
provide a field check on well integrity, degree of siltation, and are used to prepare potentiometric

maps, calculate aquifer flow velocities and monitor changes in site hydrogeologic conditions.

Upon opening each well, new latex or nitrile surgical gloves will be donned. New gloves will be
worn when taking water level measurements at each well. Appropriate measures will be taken
during all measurement activities to prevent soils, decontamination supplies, precipitation, and

other potential contaminants from entering the well or contacting clean equipment.

An electronic water level indicator will be used to accurately measure depth to ground water in
each well and/or piezometer. Ground water depths will be measured to a vertical accuracy of 0.01
feet relative to established wellhead elevations. Each well will have a permanent, easily identified
reference point on the lip of the well riser from which all water level measurements will be taken.

The elevation of the reference point will be established by a Registered Land Surveyor.

Johnston County Landfill - Proposed C&D Landfill G. N. Richardson and Associates, Inc.
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The electronic water level indicator will be constructed of inert materials such as stainless steel and
Teflon. Between well measurements the device will be thoroughly decontaminated by washing
with non-phosphate soap and triple rinsing with deionized water to prevent cross contamination

from one well to another.

The following measurements will be recorded in a dedicated field book prior to sample collection:

® Well Identification

® Depth to static water level and well bottom (to the nearest 0.01 foot)
® Height of water column in the riser (based upon known depth of well)
® Condition of wellhead protective casing, base pad and riser

e Changes in condition of well and surroundings.

2.2 Monitor Well Evacuation

Water accumulated in each well may be stagnant and unrepresentative of surrounding aquifer
conditions, and therefore must be removed to insure that fresh formation water is sampled. Each
well will be purged of standing water in the well casing following the measurement of the static

water level,

New latex or nitrile surgical gloves will be donned for all well purging and sampling activities and
whenever handling decontaminated field equipment. Appropriate measures will be taken during all
measurement, purging and sampling activities to prevent surface soils, decontamination supplies,
precipitation, and other potential contaminants from entering the well or contacting cleaned

equipment.

The volume of standing water in the well riser and screen will be calculated immediately before
well evacuation during each monitoring event. A standing water volume will be calculated for each
well using measured static water level, well depth and well casing diameter according to the

following equation:

V=(TD-SWL) x C

Where: V = One well volume

Johnston County Landfill - Proposed C&D Landfill G. N. Richardson and Associates, Inc.
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TD = Total depth of the well (in feet)

SWL = Static water level (in feet)

C = Volume constant for given well diameter (gallons/foot)
C=0.163 gal/ft for two-inch wells.
C=0.653 gal/ft for four-inch wells.

After the volume of standing water within the casing is established, a minimum of three to five well
casing volumes of water will be evacuated from each well that is not outfitted with a MicroPurge

™ gystem.

New, disposable bailers with either double or bottom check-valves will be used to purge each well
if the MicroPurge system is not used. Disposable purge bailers will be constructed of fluorocarbon
resin (Teflon) suitable for the well and ground conditions. Each bailer will be certified factory-
cleaned according to approved EPA protocol and remain sealed in a plastic sleeve until use. A new
Teflon-coated stainless steel, inert mono-filament line or nylon cord will be used for each well to

retrieve the bailers.

Wells will be purged at a rate that will not cause recharge water to be excessively agitated or

cascade through the screen. Care will also be taken to minimize disturbance to the well sidewalls
and bottom which could result in the suspension of silt and fine particulate matter. The volume of
water purged from each well and the relative rate of recharge will be documents in sampling field
notes. Wells which are of very low recharge rates will be purged once until dry. Damaged, dry or

low yielding, and high turbidity wells will noted for reconsideration before the next sampling event.

Purge water will be managed to prevent possible soil and surface water contamination. Well site
management options may include temporary containment and disposal as leachate or portable

activated carbon filtration.

There are several wells on-site that are outfitted with MicroPurge™ pumps. All MicroPurge™

pumps are constructed of stainless steel and teflon components and are equipped with teflon lined

Johnston County Landfill - Proposed C&D Landfill G. N. Richardson and Associates, Inc.
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tubing from the pump to the surface of the well. These pumps have been installed to maximize

pump efficiency and data reliability.

Wells that are outfitted with the MicroPurge™ system T1200M pumps will be developed until the
field parameters of temperature, pH and Conductivity stabilize to within 10%. The use of the
MicroPurge low-flow system allows a sample to be collected from a discreet interval of the well,
thus limiting the amount of purging necessary. The pumps operate at a flowrate of approximately
200 ml/min during purging. The stabilization of field parameters indicates that water from the
formation is being removed. A “Flow Cell - FC4000" is used to continuously monitor the field
parameters of the purge water. This cell evaluates the pH, temperature, and conductivity on a
constant basis and provides an ongoing continuous readout of the parameter levels. Once three
readings taken 3 to 5 minutes apart have stabilized to within 10% of each other, a sample may be

immediately collected from the pump. The pumping rate during sampling shall be 100 ml/min.

Durable, non-dedicated equipment to be lowered into the well (such as water level indicators) will
be thoroughly decontaminated before each use. Equipment shall be disassembled to the degree
practical, washed with (non-phosphate) soapy potable tap water, and triple rinsed using de-ionized

water. Detailed equipment decontamination procedures are detailed in Section 2.6.

2.3 Ground Water Sample Collection

After purging activities are complete, ground water samples will be collected for laboratory
analysis. Additional care commensurate with the importance of this stage will be taken. All
monitoring wells should be sampled in as short a time period as possible, generally within 48

hours.

Sampling will occur within 24 hours of the purging of each well and as soon after well recovery as
possible. Wells which fail to recharge or produce an adequate sample volume within 24 hours of
purging will be sampled and a notation as to the amount of elapsed time since purging will be
placed in the “notes” section of the chain of custody sheet and in the field notes for future
evaluation. If particular wells are consistently slow in recharging, a remedy should be proposed for

the problem.

Johnston County Landfill - Proposed C&D Landfill G. N. Richardson and Associates, Inc.
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Field measurements of temperature, pH, specific conductivity and turbidity will be made
immediately prior to sampling each monitoring point. The field test specimens will be collected
with the sampling bailer and placed in a clean, non-conductive glass or plastic container for
observation. The calibration of the pH, temperature, conductivity and turbidity meters will be

completed according to the manufacturers' specifications and consistent with Test Methods for

Evaluating Solid Waste -Physical/Chemical Methods (SW-846). A pocket thermometer and litmus

paper will be available in case of meter malfunction.

Each well outfitted with a dedicated MicroPurge™ pump will be sampled using the pump
immediately upon completion of purging. Field measurements of pH, temperature and conductivity
will be collected at the time of sample collection. The flowrate of pumping at the time of sampling

shall be 100 m!l/min or less.

Each well without a dedicated pump will be sampled using a new, factory-cleaned, disposable
Teflon bailer with bottom check-valve and sample discharge mechanism. A new segment of
Teflon-coated stainless steel wire, inert mono-filament line or nylon cord will be used to lower and
retrieve each bailer. The bailer will be lowered into each well to the point of ground water contact,
then allowed to fill as it sinks below the water table. Bottom contact will be avoided in order to
avoid suspending sediment in the samples. The bailer will be retrieved and emptied in a manner

which minimizes sample agitation.

Samples will be transferred directly from the Teflon bailer into a sample container that has been
specifically prepared for the preservation and storage of compatible parameters. A bottom
emptying device provided will be used to transfer samples from bailer to sample container. The

generation air bubbles and sample agitation will be minimized during bailer discharge.

Ground water samples will be collected and contained in the order of volatilization sensitivity.
Initially, only purgeable organics and total metals specimens will be collected for laboratory
analysis. Subsequently, other analytical methods may required. When collected, the following

order of sampling will be observed:

Johnston County Landfill - Proposed C&D Landfill G. N. Richardson and Associates, Inc.
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. Initial measurements of pH, temperature, conductivity and turbidity

o Volatile and Purgeable Organics

° Base Neutral and Acid Extractable Organics

o Total Metals

. Final measurements of pH, temperature, conductivity and turbidity

All samples will be collected and analyzed in an unfiltered state during all sampling events.

All reusable sampling equipment including water level probes, pH/conductivity meters, interface
probes, and filtering pumps which might contact aquifer water or samples will be thoroughly
decontaminated between wells by washing with non-phosphate soapy, de-ionized water and triple
rinsing with deionized water. Detailed equipment decontamination procedures are detailed in

Section 2.6.

2.4 Field Quality Assurance

Field and trip blanks will be prepared, handled and analyzed as ground water samples to ensure
cross-contamination has not occurred. One set of trip blanks, as described later in this document,
will be prepared before leaving the laboratory to ensure that the sample containers or handling
processes have not affected the quality of the samples. One set of field (equipment) blanks will be
created in the field at the time of sampling to ensure that the field conditions, equipment, and
handling during sampling collection have not affected the quality of the samples. A duplicate
ground water sample may be collected from a single well as a check of laboratory accuracy. Blanks
and duplicate containers, preservatives, handling, and transport procedures for surface water

samples will be identical to those noted for ground water samples.

2.5 Sample Containers

Sample containérs will be provided by the laboratory for each sampling event. Containers must be
either new and factory-certified analytically clean by the manufacturer, or cleaned by the laboratory
prior to shipment for sampling. Laboratory cleaning methods will be based on the bottle type and

analyte of interest.

Johnston County Landfill - Proposed C&D Landfill G. N. Richardson and Associates, Inc.
October 2005 Page 8§



2.6 Equipment Decontamination
All non-dedicated equipment (such as water level meter) that will come in contact with the well
casing and water will be decontaminated. The procedure for decontaminating non-dedicated
equipment is as follows:

1. Phosphate-free soap and tap water wash

2. Deionized or distilled water rinse

3. Isopropyl alcohol rinse

4. Deionized or distilled water rinse and air dry

5

. Aluminum foil wrap with shiny side out
3.0 Surface Water Sample Collection

This section present details of the procedures and equipment required to perform surface water field
measurements and sampling from springs, streams and ponds during each monitoring event. A
description of proposed surface water monitoring station locations is presented in Table 2. The

proposed surface water monitoring station locations are shown in Figure 2.

3.1 Surface Water Level Observations

Surface water quality analyses are particularly sensitive to site hydrologic conditions and recent
precipitation events. Water levels may fluctuate drastically in comparison the ground water table
and may result in either diluting or increasing contaminant loadings. The scheduling of sampling
events and the interpretation surface water data must take into account climatic, recent weather and

sampling station conditions.

Surface water level and sampling station conditions will be observed one day prior to, and during
each sampling event. Surface water observations will include the flood stage in streams, seasonal
base flow conditions, and confirm location and timing for meaningful surface water quality

sampling. The following objective observations will be recorded in a dedicated field book prior to

sample collection:

® Sample location designation
e Relative stream water level
Johnston County Landfill - Proposed C&D Landfill G. N. Richardson and Associates, Inc.
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® Surface water clarity

@ Rate of flow and degree of stagnation
® Physical conditions of sampling station
® Changes in surface monitoring station conditions and surroundings.

Modifications to surface sampling station conditions may be required prior to each sampling event.
These modifications may include the removal of surface and submerged debris, slightly deepening
the station to allow sample container immersion, or channeling/piping to consolidate local
discharge. When modifications are required, sufficient time will be allowed for settlement of
suspended solids between the disturbance and sample collection. A minimum settling period of

four hours prior to sampling will be observed.

3.2 Surface Water Sample Collection
Surface water samples will be obtained from areas of minimal turbulence and aeration. New latex
or nitrile surgical gloves will be donned prior to sample collection. The following procedure will

be implemented regarding sampling of surface waters:

1. Put on new latex or nitrile surgical gloves.
2. Hold the bottle in the bottom with one hand, and with the other, remove the cap.
3. Push the sample container slowly into the water and tilt up towards the current to fill.

A water depth of six inches is generally satisfactory. Care will be taken to avoid
breaching the surface or losing sample preservatives while filling the container,
4, If there is little current movement, the container should be moved slowly, in a lateral,

side to side direction, with the mouth of the container pointing upstream.

Temperature, pH, specific conductivity and turbidity will be taken at the start of sampling as a
measure of field conditions and check on the stability of the water samples over time.
Measurements of temperature, pH, specific conductivity and turbidity will be recorded for all
surface water samples. The calibration of the pH, temperature, conductivity , and turbidity meters

will be completed at the beginning of each sampling event, according to the manufacturers'
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specifications and consistent with Test Methods for Evaluating Solid Waste - Physical/Chemical

Methods (SW-846).

Surface water samples will be collected and contained in the order of volatilization sensitivity of

the parameters as follows:

o Measurements of pH, temperature, conductivity and Turbidity
o Volatile and Purgeable Organics

. Base Neutral and Acid Extractable Organics

o Total Metals

All surface water samples will be collected in an unfiltered state.

All field meters which might contact surface water samples will be thoroughly decontaminated
between stations by washing with non-phosphate soapy, de-ionized water and triple rinsing with

deionized water.

One surface water samples will be collected at this site (shown on Figure 2 and listed in Table 2).
Samples will be collected directly from the station in the container that has been specifically
prepared for the preservation and storage of compatible parameters. Samples will be collected in a
manner that assures minimum agitation. Additional blanks and duplicate samples will not be taken

with the surface water samples.

Sample containers shall be prepared and provided by the laboratory for each surface water sampling
event. Each sample containers’ preparation and preservatives shall be the same as those utilized for

ground water sampling and addressed previously in Section 2.5.
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4.0 Field QA/QC Program

Field Quality Assurance/Quality Control (QA/QC) requires the routine collection and analysis of
trip blanks to verify that the handling process has not affected the quality of the samples. Any

contaminants found in the trip blanks could be attributed to:

1) interaction between the sample and the container,
2) contaminated source water, or

3) a handling procedure that alters the sample.,

The laboratory will prepare a trip blank by filling each type of sample bottle with distilled or
deionized water. Trip blanks will be placed in bottles of the specific type required for the analyzed
parameters and taken from a bottle pack specifically assembled by the laboratory for each ground
water sampling event. Trip blanks will be taken prior to the sampling event and transported with

the empty bottle packs. The blanks will be analyzed for volatile and purgeable organics only.

The concentration levels of any contaminants found in the trip blank will be reported but will not
be used to correct the ground water data. In the event that elevated parameter concentrations are

found in a blank, the analysis will be flagged for future evaluation and possible re-sampling.

All field instruments utilized to measure ground water characteristics will be calibrated prior to
entering the field, and recalibrated in the field as required, to insure accurate measurement for each
sample. The specific conductivity and pH meter shall be recalibrated utilizing two prepared
solutions of known concentration in the range of anticipated values (between 4 and 10). A
permanent thermometer, calibrated against a National Bureau of Standards Certified thermometer,
will be used for temperature meter calibration. The turbidity meter will be calibrated using Lucite

standard blocks provided by the manufacturer.
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5.0 Sample Preservation and Shipment

Methods of sample preservation, shipment, and chain-of-custody procedures to be observed

between sampling and laboratory analysis are presented in the following sections.

5.1 Sample Preservation

Proper storage and transport conditions must be maintained in order to preserve the integrity of
samples between collection and analysis. Wet ice will be used to cool and preserve samples, as
directed by the analytical laboratory. Samples will be maintained at a temperature of 4° C. Dry ice

is not to be used.

Pre-measured chemical preservatives will be provided in the sample containers provided by the
analytical laboratory. Hydrochloric acid will be used as a chemical stabilizer and preservative for
volatile and purgeable organic specimens. Nitric acid will be used as the preservative for samples

for metals analysis.

Upon collection, samples will be placed on ice in high impact polystyrene coolers and cooled to a
temperature of 4°C. Samples will be packed and/or wrapped in plastic bubble wrap to inhibit

breakage or accidental spills. Chain-of-Custody control documents will be placed in a waterproof
pouch and sealed inside the cooler with the samples for shipping. Tape and/or custody seals shall
be placed on the outside of the shipping coolers, in a manner to prevent and detect tampering with

the samples.

Samples shall be delivered to the analytical laboratory within a 24-hour period in person or using
an overnight delivery service to insure holding times are not exceeded. Shipment and receipt of

samples will be coordinated with the laboratory.

Chain-of-Custody control will be maintained from sampling through analysis to prevent tampering
with analytical specimens. Chain-of-Custody control procedures for all samples will consist of the

following:
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1. Chain-of-Custody will originate at the laboratory with the shipment of prepared
sample bottles and a sealed trip blank. Identical container kits will be shipped by
express carrier to the sampler or site or picked up at the laboratory in sealed coolers.

2. Upon receipt of the sample kit, the sampler will inventory the container kit and
check its consistency with number and types of containers indicated in the Chain-of-
Custody forms and required for the sampling event.

3. Labels for individual sample containers will be completed in the field, indicating the
site, time of sampling, date of sampling, sample location/well number, and
preservation methods used for the sample.

4. Collected specimens will be placed in the iced coolers and will remain in the
continuous possession of the field technician until shipment or transferral as
provided by the Chain-of-Custody form has occurred. If continuous possession can
not be maintained by the field technician, the coolers will be temporarily sealed and
placed in a secured area.

S. Upon delivery to the laboratory, samples will be given laboratory sample numbers
and recorded into a logbook indicating client, well number, and date and time of
delivery. The laboratory director or his designee will sign the Chain-of-Custody
control forms and formally receive the samples. The field technician, project
manager and the laboratory director will work together to insure that proper
refrigeration of the samples is maintained.

6. Copies of the complete Chain-of-Custody forms will be placed in the laboratory’s
analytical project file and attached to the laboratory analysis report upon completion.
Chain-of-Custody forms will be used to transfer direct deliveries from the sampler to the
laboratory. A coded, express delivery shipping bill shall constitute the Chain-of Custody between

the sampler and laboratory for overnight courier deliveries.
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6.0 Field Logbook

Site Name and Location

Date and Time of Sampling

Climatic Conditions During Sampling Event
Sampling Point/Well Identification Number

Well Static Water Level

Height of Water Column in Well

Purged Water Volume and Well Yield (High or Low)
Presence of Immiscible Layers and Detection Method
Observations on Purging and Sampling Event

Time of Sample Collection

Temperature, pH, Turbidity, and Conductivity Readings
Signature of Field Technician.

The field technician will keep an up-to-date logbook documenting important information pertaining

to the technician's field activities. The field logbook will document the following:
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7.0 Laboratory Analysis

The ground and surface water parameters to be analyzed will be those specified in Table 1. These
will include field indicators of water quality (pH, conductivity, temperature and turbidity) and
selected purgeable organic as listed in Appendix I and Appendix I of 40 CFR.258 and 15 RCRA
metals constituents (total metals analysis). All analytical methods are taken from Test Methods For

Evaluating Solid Waste - Physical/Chemical Methods (SW-846) or Methods For the Chemical

Analysis of Water and Wastes and will be consistent with DSWM’s policies regarding analytical
methods and PQLs. Analysis will be performed by a laboratory certified by the North Carolina
DENR for the analyzed parameters.

Formal environmental laboratory Quality Assurance/Quality Control (QA/QC) procedures are to be
utilized at all times. The owner/operator of the landfill is responsible for selecting a laboratory
contractor and insuring that the laboratory is utilizing proper QA/QC procedures. The laboratory
must have a QA/QC program based upon specific routine procedures outlined in a written
laboratory Quality Assurance/Quality Control Manual. The QA/QC procedures listed in the
manual shall provide the lab with the necessary assurances and documentation that accuracy and
precision goals are achieved in all analytical determinations. Internal quality control checks shall

be undertaken regularly by the lab to assess the precision and accuracy of analytical procedures.

During the course of the analyses, quality control data and sample data shall be reviewed by the
laboratory manager to identify questionable data and determine if the necessary QA/QC
requirements are being followed. If a portion of the lab work is subcontracted, it is the
responsibility of the contracted laboratory to verify that all subcontracted work is completed by

certified laboratories, using identical QA/QC procedures.
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8.0 Data Evaluation

Copies of all laboratory results and water quality reports for the Johnston County Landfill will be
kept at the Johnston County Landfill office. Reports summarizing all ground water quality results
and data evaluation will be submitted to the DSWM for each sampling event. Upon receipt of each

monitoring event’s data, the water quality database of analyses will be updated.

Methods to evaluate the data are taken from North Carolina Solid Waste Rules and the EPA RCRA
Ground Water Monitoring Technical Guidance Documents. There is existing ground water impact
at the site due to unlined MSW Phases 1 & 2 and Phase 3. Therefore, statistical analyses will be
performed for this C&D landfill to determine if contaminant levels are increasing due to possible
impact from the C&D landfill. As there is existing impact, intra-well statistical analyses will be
performed on laboratory data from ground water samples.

The North Carolina Solid Waste Rules provide several methods for statistical analysis of ground

water data. These methods are:

1. Parametric Prediction Intervals

2. Non-Parametric Prediction Intervals

3. Tolerance prediction interval

4. Control chart

5. An alternative statistical test method that meets the performance standards of 40

CFR 258.53 (h)

The choice of appropriate methods for data analysis and presentation, including statistical tests,
depends on the type of monitoring, the nature of the data, and the proportion of values in the data
set that are below detection limits. The statistical analysis will be conducted separately for each
detected organic constituent based on the EPA's Statistical Analysis of Ground Water Monitoring
Data at RCRA Facilities, Interim Final Guidance Document (1989) and Addendum to the Interim
Final Guidance Document (1992). Any statistical analyses will be performed in general accordance

methods outlined in the North Carolina State Regulations 15A NCAC 13B.1632.
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9.0 Record Keeping and Reporting

9.1 Sampling Reports

Copies of all laboratory analytical data will be forwarded to the DWM within 45 calendar days of
the sample collection date. The analytical data submitted will specify the date of sample collection,
the sampling point identification and include a map of sampling locations. Should a significant
concentration of contaminants be detected in ground and surface water, as defined in North
Carolina Solid Waste Rules, Ground Water Quality Standards, or Surface Water Quality Standards,
the owner/operator of the landfill shall notify the DWM and will place a notice in the landfill

records as to which constituents were detected.

9.2 Well Abandonment/Rehabilitation

Should wells become irreversibly damaged or require rehabilitation, the DWM shall be notified. If
monitoring wells and/or piezometers are damaged irreversibly they shall be abandoned under the
direction of the DWM. The abandonment procedure in unconsolidated materials will consist of
over-drilling and/or pulling the well casing and plugging the well with an impermeable,
chemically-inert sealant such as neat cement grout and/or bentonite clay. For bedrock well
completions the abandonment will consist of plugging the interior well riser and screen with an

impermeable neat cement grout and/or bentonite clay sealant.

9.3 Additional Well Installations

The data will be analyzed to verify the correct placement of wells and determine locations for
future monitoring wells, if necessary. Any additional well installations will be carried out in
accordance with DWM directives. If the potentiometric maps reveal that the depths, location, or
number of wells is insufficient to monitor potential releases of solid waste constituents from the
solid waste management area, new well locations and depths will be submitted to the DWM for

approval.

All monitoring wells shall be installed under the supervision of a geologist or engineer who is
registered in North Carolina and who will certify to the DWM that the installation complies with
the North Carolina Regulations. Upon installation of future wells the documentation for the

construction of each well will be submitted by the registered geologist or engineer within 30 days
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after well construction. Plans to install MicroPurge™ pumps in any additional well installed on-

site shall be submitted to DSWM for approval prior to pump installation.

9.4 Implementation Schedule

This program is currently in place and being utilized at the site, with the exception of the addition
of MW-8a, MW-14d, MW-15d, MW-16d and MW-17 and the leachate samples. These wells have
also been proposed in a letter from GNRA to NCDENR dated July 18, 2001 regarding a recent
geophysical evaluation of portions of the site and the proposed installation of additional wells.

These well installations will be implemented upon approval from NCDENR.



Table 1
Ground Water Monitoring Well Network
Johnston County Landfill
Johnston County, North Carolina
Proposed C&D Landfill

Monitoering | Completion | Associated Screened Monitoring Program
Well Type Wells Interval
CDMW-1 Shallow none TBD Appendix [ List
CDMW-2 Shallow none TBD Appendix I List
CDMW-3 Shallow none TBD Appendix I List
CDMW-4 Deep none TBD Appendix I List
CDMW-5 Shallow CDMW-5d TBD Appendix I List
CDMW-5d Shallow CDMW-5 TBD Appendix I List
CDMW-6 Shallow none TBD Appendix [ List
CDMW-7 Deep none TBD Appendix I List
CDMW-8 Shallow CDMW-8&d TBD Appendix I List
CDMW-8d Deep CDMW-8 TBD Appendix I List
CDMW-9 Shallow CDMW-9d TBD Appendix I List
CDMW-9d Deep CDMW-9 TBD Appendix I List

Notes: 1.) Well locations shown on WQMP Figure 1
2.) TBD = To Be Determined
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