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Division of Technical Services

Bureau of Hazardous Materials & Solid Waste
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17 State House Station

Augusta, ME 04333

Subject:

Dear Kathy:

Response to Department Staff's Review Comments on the Juniper Ridge Landfill
Expansion Application, MEDEP #S-020700-WD-BI-N

The Maine Bureau of General Services (BGS) and NEWSME Landfill Operations, LLC (NEWSME)
have prepared responses to review comments and technical recommendations on the Juniper Ridge
Landfill Expansion (JRL) Application, MEDEP #S-020700-WD-BI-N, as contained in and attached to a
January 22, 2016 letter from the Department authored by Michael T. Parker, Project Manager,
Division of Materials Management. The letter included four attachments:

1)

2)

(207) 287-4039

Fame Correspondence: consisting of an email dated January 6, 2016 from the
Finance Authority of Maine (FAME), Subject Casella Waste Systems, Inc. authored by
Christopher Roney.

DOT Comments: consisting of a memorandum dated December 28, 2015 from the
Maine Department of Transportation authored by Stephen Landry, P.E. State Traffic
Engineer MaineDOT.

Comments of R. Behr: consisting of a memorandum dated January 15, 2016 from the
Department’s Division of Technical Services Bureau of Remediation and Waste
Management authored by Richard S. Behr Environmental Hydrogeology Specialist
Certified Geologist GE # 342,

Comments of S. Farrar, et al.: consisting of a memorandum dated January 20, 2016
from the Department's Division of Technical Services Bureau of Remediation and
Waste Management, and Division of Watershed Management authored by Stephen E.
Farrar, P.E. Environmental Service Specialist; Victoria Eleftheriou, P.E. Environmental
Engineering Service Manager; and Ken Libbey, Jr., P.E. Environmental Engineer.
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Ms. Kathy Tarbuck
March 4, 2016
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As you are aware, Staff's comments and recommendations were discussed during a January 29
meeting between the Department Staff and the applicant, and our responses provided herein are
based on that discussion. We've provided our responses in the form of three exhibits, which are
attached to this letter. Exhibit A responds to the Department’s, FAME’s, and MDOT'’s comments on
the Chapter 400 evidence contained in the Application. Exhibit B responds to the comments and
recommendations contained in R. Behr January 15, 2016 memorandum. Exhibit C responds to the
comments and recommendations contained in S. Farrar, et al. January 20, 2016 memorandum.

We appreciate the opportunity to respond to these comments.

Sincerely,
me/ A A lS
Edward A. Dahl Brian Oliver
Director, Bureau of General Services Vice-President, NEWSME Landfill Operations,
LLC
cc: Service List
PHONE: (207) 624-7314 www.Maine.gov FAX:

(207) 287-4039




EXHIBIT A

BGS AND NEWSME’S RESPONSE TO DEP’S
JANUARY 22, 2016 TECHNICAL REVIEW LETTER

Below BGS and NEWSME set forth each of Staff’'s comments in the January 22 letter and
follow each comment with our response.

Chapter 400.4.B, Financial Ability: The projected total cost for the design and
construction of the proposed expansion is $24.6 million. Construction of Cell 11, slated
for 2018, is estimated at $6.24 million. A letter from Bank of America, N.A. was submitted
with the application that demonstrates a secured credit facility of $190 million, of which
$38 million is currently available to cover the costs of design and construction of the
expansion. Staff comments that this secured credit facility is available for Casella Waste
Systems, Inc. and all its wholly-owned subsidiaries, including NEWSME Landfill
Operations, LLC. The cost of ongoing operations, estimated to be $7.0 million per year,
will be financed by revenues generated from the operation of the landfill, such as tipping
fees. Finally, the cost for closure and post-closure care of the facility is estimated to be
$21.1 million. NEWSME Operations, LLC maintains a surety bond, currently in the
amount of $21,072,243, for the closure and post-closure care of the landfill. Staff
comments that the period for the primary surety bond (#853746) expired on

September 12, 2015. A current Continuation Certificate needs to be provided and
updated annually.

In addition to the supporting documentation submitted with the application, staff
accessed and reviewed the 2014 Corporate Annual Report for Casella Waste Systems,
Inc. to verify financial commitments and environmental liabilities associated with other
Casella subsidiaries. Finally, staff verified the status of bonds issued through the
Finance Authority of Maine (FAME). FAME staff confirmed that the Casella makes
payments to bondholders directly or through a trustee, that FAME has no direct
exposure in the case of default on the bonds and that Casella is considered to be in good
standing with no payment defaults. A copy of the correspondence with FAME is
attached.

Response: NEWSME provided Staff with updated surety bond riders for closure and
post-closure care of JRL at the January 29 meeting with Staff, and copies are again
provided here as Attachment 1 for convenience. No additional response to the above
comment is necessary, as this comment, along with the related evidence in the
application, demonstrate that NEWSME and BGS satisfy the financial ability and
financial assurance standards of the statute and rules.

Chapter 400.4.D, Traffic: Staff have reviewed all the statements and supporting
information contained in Volume I, Section 3.4 and Volume |, Appendix E of the
application. In addition, the Maine Department of Transportation (MDOT) conducted a
similar review of the same submittals. Both MEDEP and MDOT comment that the slight
increase (3 trips in the peak hour) will not result in the need to modify roadways or
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EXHIBIT A

intersections in the vicinity of the landfill, that there are no high crash locations in the
area that will be impacted by the proposed development and that a traffic study is not
warranted. A copy of MDOT’s comments is attached.

Response: No response necessary.

Chapter 400.4.E, Fitting the Facility Harmoniously into the Natural Environment: Staff
have reviewed all the statements and supporting information contained in Volume |,
Sections 3.5 and 3.6, and Volume |, Appendix F of the application. Staff comment that
three Significant Wildlife Habitats are located within the boundaries of the property on
which the expansion area is located, but are likely not to be impacted by the proposed
development. Further, correspondence from the U. S. Fish and Wildlife Service (USFWS)
notes that critical habitat for Atlantic Salmon (Salmo salar), a federally and Maine-listed
endangered species, lies within the watershed of the project. Staff comment that a final
determination by the USFWS or the Army Corps of Engineers on potential impacts to
critical habitat of Atlantic Salmon associated with the proposed expansion has not been
issued.

Response: After the issuance of Staff's January 22 letter, DEP’s Kathy Tarbuck and
Lynn Caron conveyed comments from Maine IF&W and DMR. In an email dated
October 16, 2015, IF&W'’s John Perry, the agency’s Environmental Review Coordinator,
stated that “[m]inimal additional impacts to wildlife are anticipated,” and “[b]ased upon
the proposal as presented, fisheries staff do not anticipate any adverse impacts on
fisheries resources associated with this landfill expansion.”

In an email dated February 1, 2016, DMR’s Oliver Cox, of the Division of Sea Run
Fisheries and Habitat, commented that “[nJone of the stream[s] in the project area are
Atlantic salmon stream[s].”

Chapter 400.4.F, No Unreasonable Adverse Effect on Existing Uses and Scenic
Character: Staff have reviewed all the statements and supporting information contained
in Volume |, Section 3.6, and Volume I, Appendices F, G and H of the application. Staff
comment that on bottom of page 7-6 of the Sound Level Assessment Report', there is
reference to Figure 7-1 through 7-6. Staff could only locate Figures 7-1 and 7-2. This is
likely a typographical error, however, if not, please submit the additional figures.
Further, it is stated at the bottom of page 9-1 of the same Report that “Operational
restrictions will be necessary in certain regions of the western expansion area during the
one hour of nighttime operations in order to comply with the noise limits.” For the
purposes of compliance, the applicant should clarify which of the mobile equipment
listed in Table 7-1 of the Report will not be operating in the western expansion area
during the one hour of nighttime operations (6:00 a.m. to 7:00 a.m.).

' Sound Level Assessment Report Juniper Ridge Landfill Expansion — Old Town, Maine. Epsilon
Associates, Inc., July 7, 2015
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EXHIBIT A

Volume |, Appendix F of the application contains correspondence from the Maine
Historic Preservation Commission stating that there will be no historic properties
affected by the expansion and that a Phase | archeological investigation will not be
required.

Staff comment that the Visual Assessment Report? was prepared using both the
definition of “public viewing area” contained in 06-096 CMR 400.1.LI and “scenic
resource” contained in 06-096 CMR 315.5.H of the Departments rules. Further, the visual
assessment study area was expanded out to a distance of 6 miles, well beyond the 2,000
feet specified in 06-096 CMR 400.4.F(3)(b) of the Solid Waste Rules and the City of Old
Town’s ordinance.

Response: The commenter is correct: there are no figures beyond Figure 7-2 in the
Sound Level Assessment Report. That was a typo.

In response to the question regarding which of the mobile equipment listed in Table 7-1
will not be operating during the one hour of nighttime operations (6:00 a.m. to 7:00 a.m.),
we note that the constraint placed on equipment operation on the western side of the
expansion during the 6:00 a.m. to 7:00 a.m. hours is that the landfill equipment cannot
exceed a combined sound level of 77 dBA from the equipment, during these hours.
Therefore, any single piece of equipment included on Table 7-1 could be operated,
within 60 feet of the western solid waste boundary during this short time period, because
they all have sound levels less than 77 dBA.

No additional response is necessary.
Chapter 400.4.G, No Unreasonable Adverse Effect on Air Quality: See the January 20,

2016 memorandum from MEDEP Technical staff on the landfill gas management plans
and operations.

Response: We address DEP Technical Staff's comments on the landfill gas
management plans and operations in our response to the January 20, 2016 technical
recommendations and review comments on the Juniper Ridge Landfill engineering
comments on the Expansion #S-020700-WD-BI-N dated March 4, 2016.

Chapter 400.4.H, No Unreasonable Adverse Effect on Surface Water Quality: Staff have
not identified any facet of the siting or operation of the proposed expansion that would
cause the facility to discharge any water pollutants that would affect the state
classification of a surface water body. Further, staffs analysis shows that there are no
“waterbodies most at risk from new development” within the watershed of the proposed
expansion. Staff note, as stated by the applicant, the existing Stormwater Pollution
Prevention Plan will need to be updated to include and address changes brought about
by the proposed expansion.

2 Visual Assessment Report Juniper Ridge Landfill — Old Town, Maine. SMRT Architects and Engineers,
July, 2015
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EXHIBIT A

Response: We agree; the existing Stormwater Pollution Prevention Plan will be
updated, as needed, to address any changes brought about by the expansion. No
further response necessary.

Chapter 400.4.1, No Unreasonable Adverse Effect on Other Natural Resources: The NRPA
application submitted as part this overall project is still under review pending responses
from outside reviewers, including Maine Inland Fisheries and Wildlife, the USFWS and
the Army Corps of Engineers.

Response: Subsequent to Staff’'s January 22 letter, Staff forwarded comments on the
NRPA application. As noted above, neither Maine IF&W nor DMR expressed concerns
about the expansion project. Moreover, as the DEP’s James Beyer stated at the
February 10 pre-hearing conference, while the Army Corps process is a parallel federal
wetland permitting process, the NRPA process is an independent state permitting
process and the DEP is not “waiting” on Corps (or presumably USFWS) comments.

Chapter 400.4.N, Solid Waste Management Hierarchy: Staff have reviewed all the
statements and supporting information contained in Volume I, Section 3.14 of the
application. In addition, staff reviewed data contained in the 2013 and 2014 Annual
Reports for the Juniper Ridge Landfill, the 2014 Annual Report for the Hawk Ridge
Landfill and summaries of 2014 data for the generation, disposal and utilization of
residuals in Maine. These last data were compiled by the Department from annual
reports for calendar year 2014. In general, the information contained in the application
regarding the application of the solid waste hierarchy adequately identified and
addressed those wastes that are sufficiently within the control of the applicant to
manage or facilitate. Staffs analysis of the summary of wastes accepted at JRL
determined that seven categories of wastes accounted for 88.7% of the wastes accepted
at the facility. These are mixed CDD (199,000 tons), CDD processing residue — fines
(126,000 tons), FEPR (57,000 tons), MSW ash (54,000 tons), CDD processing residue -
bulky waste (48,000 tons), Municipal WWTP/POTW sludge (38,000 tons) and MSW (37,000
tons). Of these seven categories, FEPR and MSW ash currently have no other viable
management option. CDD processing residue — fines and CDD processing residue -
bulky waste are arguably largely generated from the processing of out-state wastes.
However, these wastes are considered in-state wastes, as they are generated at
processing facilities located in Maine and the fines are used as daily cover to the extent
possible in accordance with the statutes and rules governing these wastes. The
Department analyzed the use of fines as daily cover at JRL as part of its review of the
Public Benefit Determination and noted no irregularities in this practice. Mixed CDD, the
largest category of waste accepted at JRL, is generated at many sources in Maine, some
of which are under the direct control of the applicant. Staff comments that the applicant
should provide additional detail on current and future efforts to decrease the amount of
mixed CDD sent to JRL. In reviewing the 2014 Annual Report, staff noted efforts by the
applicant to divert MSW from the landfill to other facilities higher on the hierarchy,
including ecomaine and MMWAC. Staff note that agreements between these facilities
were executed late in 2014 and would not be reflected in the 2014 Annual Report. The
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EXHIBIT A

applicant should continue to divert MSW to these facilities and provide data on the
quantities of MSW diverted to these facilities in 2015. Finally, staff comment that 38,000
tons of Municipal WWTP/POTW sludge was accepted at JRL in 2014, of which
approximately 28,000 was generated by Portland, South Portland and Rockland. By
comparison, the 2014 Annual Report for the Casella-owned Hawk Ridge Compost facility
accepted 27,000 tons of Maine-generated biosolids and 24,000 tons of out-of-state
biosolids. Staff are aware that there is limited capacity for land applying and composting
biosolids. However, the applicant stated that biosolids from Maine sources in excess of
the limitations must be disposed in a secure landfill. Staff propose that a large portion of
the Maine-generated biosolids could be managed at the Hawk Ridge facility if out-of-
states sources were managed through options other than JRL.

Response:

CDD: Staff comments that some of the mixed CDD accepted at JRL “is generated at
many sources in Maine, some of which are under the direct control of the applicant.”
NEWSME is not a generator of CDD; it is not involved in the construction and demolition
of structures. It is the generators of CDD in Maine — contractors and homeowners — that
directly control the management and destination of the waste streams they create.
Those generators may choose to deliver their CDD to a transfer station that is owned
and/or operated by a sister company of NEWSME. Prior to disposal, however, materials
such as clean wood and metal are removed, sorted and recycled at these transfer
stations.

Maine CDD generators are also provided the option to source-separate clean wood and
deliver it to JRL’s clean wood pad for on-site processing and for beneficial use on site or
for sale to offsite users as a biomass fuel.

Casella has an agreement with ReEnergy Lewiston to deliver to that CDD processing
facility all of the CDD that is collected by Casella within the boundaries of Poland, Minot,
Auburn, Lewiston, Sabattus, Green, Turner, Livermore and Wales. In 2015, 3,979 tons
of CDD were delivered to ReEnergy Lewiston pursuant to that agreement.

We also note that CDD movement to waste facilities within the state is based on
commercially reasonable factors, such as proximity, cost of transportation and tip fees.

MSW: In the JRL Expansion, the Applicants propose to accept only MSW bypass.
Existing JRL, however, as a result of the 2012 closure and sale of Maine Energy is
licensed to accept up to 81,800 tons of Maine MSW annually until March 31, 2018.

The following table summarizes information on Casella’s efforts to divert Maine MSW
from JRL during 2015. We've also included the same data from 2014 for comparison.
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EXHIBIT A

MSW DIVERSION FROM JUNIPER RIDGE LANDFILL 2014 2015

Maine MSW Recyclables Delivered to Casella Zero-Sort in
Lewiston, ME and Boston, MA

Number of Maine municipalities participating in Casella Zero-Sort 52 62
program:
Number pf Maine businesses participating in Casella Zero-Sort 3.200 3.482
program:
'[I)'ﬁ)ngs;r;);Malne MSW recyclables processed in Casella Zero-Sort 25026 28,688

Casella cardboard recycling: Fiber from Maine municipalities, Maine businesses, or transfer
stations (tons).

Brokered 37,385 53,244
Collected / Baled 12,840 29,071
Maine MSW delivered by Casella to Maine incinerators (tons):
a. PERC: | 89,902 | 89,054
b. ecomaine:
i. Lewiston Zero-Sort processing residue: 97 329
ii. Single-stream recyclables: 11,430
il MSW: 42,508 41,130
C. MMWAC:
i. Lewiston Zero-Sort processing residue: - 1,742
ii. MSW: 147 32,212
Maine MSW delivered by Casella to Maine landfills other than Juniper Ridge (tons):
a. Bath Landfill: 388 6,097
b Brunswick Landfill: 10,144 528
c.  Fort Fairfield Landfill: 7,249 10,500
d Norridgewock Landfill: 2,495 2,720

The total Maine MSW diverted from disposal at JRL through

efforts described above (tons): 228,179 306,745

THE TOTAL MAINE MSW DISPOSED OF AT JRL (TONS) 38,516" 62,6622

Notes:

1. This includes 1,638 tons of MSW Bypass from PERC
2. This includes 5,141 tons of MSW Bypass from PERC

Municipal Wastewater Treatment Plant Sludge: There are several reasons that are not
within the Applicants’ control why municipal wastewater treatment plant sludge, only
about six percent of the waste disposed at JRL in 2014 and 2015, is diverted to disposal
at JRL by Casella Organics:

. The biosolids do not meet the regulated standards for
recycling. Biosolids from Biddeford, Houlton, Bangor, Greater Augusta
Utility District, and Portland Water District's Westbrook facility have all
been landfilled because they cannot always meet regulatory screening
standards required for composting.

. Biosolids quality is not preferred for composting. Low solids content
biosolids, such as those from Rockland, are more cost-effectively
managed by landfilling. Low solids sludges require more bulking agent
and therefore lead to higher costs to the municipality.
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EXHIBIT A

. Some Maine municipalities, such as Portland and South Portland, put
significant value on the cost savings component of their biosolids
management programs. These generators did not require recycling in
their bid processes and having multiple biosolids management options,
including landfilling at JRL, resulted in cost savings being realized by the
municipalities.

Casella Organics, whose corporate name is New England Waste Services of ME, Inc.,
always tries to keep its Hawk Ridge Compost Facility full to the maximum extent
practicable. Biosolids from sources such as Portland and South Portland, although often
landfilled, are important seasonally to Hawk Ridge to keep the facility full when other
biosolids generators’ volumes are reduced.

Casella Organics is a market leader in managing biosolids in the Northeast and access
to a variety of biosolids and biosolids processing and disposal options supports the
ongoing operation of the Hawk Ridge Compost Facility at or near its permitted
processing capacity. Casella Organics’ efficient operation of the Hawk Ridge Compost
Facility assures that this recycling option will remain a viable option in the solid waste
management hierarchy for biosolids.

It should be noted that the operation of the Hawk Ridge composting facility in 2014, as
described in the staff memo, represents significant and dramatic compliance with the
solid waste management hierarchy: if Hawk Ridge had not composted approximately
27,000 tons of Maine-generated biosolids, that waste would most likely have been
disposed at JRL, which would have brought the 2014 total to approximately 55,000 tons
disposed rather than 28,000 tons.

Finally, we don’t understand the last sentence of Staff's comment on this topic (“Staff
propose that a large portion of the Maine-generated biosolids could be managed at the
Hawk Ridge facility if out-of-states [sic] sources were managed through options other
than JRL”). No out-of-state wastes are managed at JRL. To the extent this proposal is
to manage the acceptance of out-of-state waste at Hawk Ridge, a separate privately-
owned commercial enterprise, through the JRL expansion license, it raises serious
Constitutional issues protected by the Commerce Clause.

Chapter 400.12, Civil and Criminal Disclosure Statement: Staff comment that civil
criminal disclosure must be expanded to include Casella Waste Systems, Inc., the parent
company of both New England Waste Services of Maine, Inc. and New England Waste
Services of Maine Landfill Operations, LLC. A cursory review of the organization of
Casella Waste Systems, Inc. and its subsidiaries, as shown in Volume |, Appendix Q of
the application, shows a direct link to the management and control of the various
entities. Also, some of the documentation and agreements contained in the application,
such as the letter from Bank of America, specifically name Casella Waste Systems, Inc.
The expanded disclosure must address all the pertinent information on Casella’s other
subsidiaries, including those operating in other states and countries, as required in 06-
096 CMR 400.12

Exhibit A.docx
March 4, 2016
Page 7 of 8



EXHIBIT A

Response: We discussed this comment with DEP Staff on January 29. In responding to
the requirement in the regulations for a civil and criminal disclosure statement, the
Applicants have provided what the regulations require under Chapter 400.12.A for
disclosure statements and have provided information for all entities and individuals
called for by that rule.

We respectfully disagree with Staff's suggested interpretation of Chapter 400.12 above,
which goes well beyond what is required by that regulation. Moreover, in the recent JRL
amendment license for the acceptance of a finite amount of MSW as a result of the
closure of Maine Energy, the Applicants provided disclosure statements for the same
entities and individuals as in this proceeding (i.e., those required by Chapter
400.12.A(1)(b)), and the disclosure statement was accepted and approved by the
Department. Nothing has changed in Chapter 400.12 since that DEP approval.

At Staff’s request, and for clarity purposes, we are providing an organizational chart of
the Casella companies authorized to do business in Maine. A copy of this organizational
chart is appended as Attachment 2. We note, however, that only the yellow highlighted
companies are actively operating in Maine. Several companies exist in name only. For
example, Maine Energy Recovery Company sold its site in Biddeford to the City and the
facility there has been demolished. Additionally, the KTl Biofuels facility in Lewiston was
sold more than a year ago to ReEnergy, which now owns and operates that facility. We
also have explained to Staff, and make clear here, that Casella Organics and Pine Tree
Landfill are trade names (i.e., d/b/a’s) for New England Waste Services of ME, Inc., and
thus these entities are covered by the disclosure statement submitted in the application.
Thus, the disclosure statement in the application addresses the disclosure requirements
for BGS and NEWSME Landfill Operations, LLC, the applicants, as well as New England
Waste Services of ME, Inc. and all other persons required by Chapter 400.12.A (1)(b).

List of Attachments
Attachment 1 Updated Surety Bond Rider
Attachment 2 Casella Companies Authorized to do business in Maine
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ATTACHMENT 1

UPDATED SURETY BOND RIDER



Facility Name: Juniper Ridge Landfill -Closure
Maine DEP Site No.: S-020700-WD-N-A

INCREASE RIDER TO SURETY BOND

PURPOSE: INCREASE RIDER

To be attached to Bond Number 853746 by Evergreen National Indemnity Company, as

Surety in the amount of Eleven Million, Ninety-Four Thousand, Nine Hundred Forty-Three

and 00/10'0 Dollars ($11,094,943.00), on behalf of NEWSME Landfill Operation, LLC, the

Principal, in favor of the State of Maine Department of Environmental Protection.

In consideration of the premium charged for the attached bond, it is mutually understood
and agreed by the Principal and the Surety that the bond shall be modified to read as follows:

The above said bond amount shall be Thirteen Million, Two Hundred Forty-Four Thousand,

Two Hundred Forty-Eight and 00/100 Dollars ($13,244,248.00), effective the 12" day of

August, 2015.

All other items, limitations and conditions of said bond except as herein expressly modified

shall remain unchanged.

Signed, sealed and dated this 4™ day of August, 2015.

Principal: NEWSME Landfill Operation, LLC

By: %W;Pms “F:SBC/

= Jokn W. Casello

Surety: Evergreen National Indemnity Company

atricla A. Temple, Attorney-In-Fact!




EVERGREEN NATIONAL INDEMNITY COMPANY

MAYFIELD HEIGHTS, OH
POWER OF ATTORNEY

POWER NO. 853746
KNOW ALL MEN BY THESE PRESENTS: That the Evergreen National Indemnity Company, a corporation in the State of Ohio does hereby
nominate, constitute and appoint:

Patricia A. Temple

its true and lawful Attorney(s)-In-Fact to make, execute, attest, seal and deliver for and on its behalf, as Surety, and as its act and deed, where

required, any and all bonds, undertakings, recognizances and written obligations in the nature thereof, PROVIDED, however, that the obligation
of the Company under this Power of Attorney shall not exceed Thirteen Million, Two Hundred Forty-Four Thousand, Two Hundred Forty-
Eight and 00/100 Dollars ($13,244,248.00).

This Power of Attorney is granted and is signed by facsimile pursuant to the following Resolution adopted by its Board of Directors on the 23rd
day of July, 2004:

“RESOLVED, That any two officers of the Company have the authority to make, execute and deliver a Power of Attorney constituting as
Attorney(s)-in-fact such persons, firms, or corporations as may be selected from time to time.

FURTHER RESOLVED, that the signatures of such officers and the Seal of the Company may be affixed to any such Power of Attorney or
any certificate relating thereto by facsimile; and any such Power of Attorney or certificate bearing such facsimile signatures or facsimile seal

shall be valid and binding upon the Company; and any such powers so executed and certified by facsimile signatures and facsimile seal
shall be valid and binding upon the Company in the future with respect to any bond or undertaking to which it is attached.”

IN WITNESS WHEREOF, the Evergreen National Indemnity Company has caused its corporate seal to be affixed hereunto, and these presents
to be signed by its duly authorized officers this 1st day of December, 2014.

EVERGREEN NATIONAL INDEMNITY COMPANY

p ,7/424 <~ S

By:
Matthew T. Tucker , President
I i P
By: P
David A. Canzone, CFO
Notary Public)

State of Ohio) SS:

On this 1st day of December, 2014, before the subscriber, a Notary for the State of Ohio, duly commissioned and qualified, personally
came Matthew T. Tucker and David A. Canzone of the Evergreen National Indemnity Company, to me personally known to be the individuals
and officers described herein, and who executed the preceding instrument and acknowledged the execution of the same and being by me duly
sworn, deposed and said that they are the officers of said Company aforesaid, and that the seal affixed to the preceding instrument is the
Corporate Seal of said Company, and the said Corporate Seal and signatures as officers were duly affixed and subscribed to the said
instrument by the authority and direction of said Corporation, and that the resolution of said Company, referred to in the preceding instrument, is
now in force.

g,
SIARIAL 52,

“,
£,

IN TESTIMONY WHEREOF, | have hereunto set my hand and affixed my official seal at Cleveland, Ohio, the day and year above written.

iz

. 2 PENNY M HAMM ”:j?zf/""‘u"‘"——"
H Z NOTARY PUBLIC .
] STATE OF OHIO Penny M. Hamm, Notary Public
z F o § Comm. Expires issi i i
2 ELAS $ April 04, 2017 My Commission Expires April 4, 2017
’/,,'d‘,:q' ,‘4“"“ ’;\{O\\\\‘\\ '
State of Ohio ) SS:

I, the undersigned, Secretary of the Evergreen National Indemnity Company, a stock corporation of the State of Ohio, DO HEREBY

CERTIFY that the foregoing Power of Attorney remains in full force and nas not been revoked; and furthermore that the Resolution of the Board
of Directors, set forth herein above, is now in force this 4" day of August, 2015.

Wan C. Collier, Secretary



Facility Name: Juniper Ridge Landfill — Post-Closure
Maine DEP Site No.: S-020700-WD-N-A

INCREASE RIDER TO SURETY BOND

PURPOSE: INCREASE RIDER

To be attached to Bond Number 853747 by Evergreen National Indemnity Company, as

Surety in the amount of Nine Million, Nine Hundred Seventy-Seven Thousand, Three Hundred

and 00/100 Dollars ($9,977,300.00), on behalf of NEWSME Landfill Operation, LLC, the

Principal, in favor of the State of Maine Department of Environmental Protection.

In consideration of the premium charged for the attached bond, it is mutually understood
and agreed by the Principal and the Surety that the bond shall be modified to read as follows:

The above said bond amount shall be Ten Million, Two Hundred Eighty Thousand,

Three Hundred Ninety and 00/100 Dollars ($10,280,390.00), effective the 12 day of

August, 2015.

All other items, limitations and conditions of said bond except as herein expressly modified

shall remain unchanged.

Signed, sealed and dated this 4™ day of August, 2015.

Principal: NEWSME Landfill Operation, LLC

By: QUMMS ,Fres £ See
O John W. CertlA_

Surety: Evergreen National Indemnity Company

By:@\m.@ﬁﬁ//g L@ <

\@r_lgﬁ A. Temple, Attorney-In-Fact \




EVERGREEN NATIONAL INDEMNITY COMPANY

MAYFIELD HEIGHTS, OH
POWER OF ATTORNEY

POWER NO. 853747

KNOW ALL MEN BY THESE PRESENTS: That the Evergreen National Indemnity Company, a corporation in the State of Ohio does hereby

nominate, constitute and appoint:
Patricia A. Temple

its true and lawful Attorney(s)-In-Fact to make, execute, attest, seal and deliver for and on its behalf, as Surety, and as its act and deed, where
required, any and all bonds, undertakings, recognizances and written obligations in the nature thereof, PROVIDED, however, that the obligation
of the Company under this Power of Attorney shall not exceed Ten Million, Two Hundred Eighty Thousand, Three Hundred Ninety and
00/100 Dollars ($10,280,390.00).

This Power of Attorney is granted and is signed by facsimile pursuant to the following Resolution adopted by its Board of Directors on the 23rd
day of July, 2004:

“RESOLVED, That any two officers of the Company have the authority to make, execute and deliver a Power of Attorney constituting as
Attorney(s)-in-fact such persons, firms, or corporations as may be selected from time to time.

FURTHER RESOLVED, that the signatures of such officers and the Seal of the Company may be affixed to any such Power of Attorney or
any certificate relating thereto by facsimile; and any such Power of Attorney or certificate bearing such facsimile signatures or facsimile seal
shall be valid and binding upon the Company; and any such powers so executed and certified by facsimile signatures and facsimile seal
shall be valid and binding upon the Company in the future with respect to any bond or undertaking to which it is attached.”

IN WITNESS WHEREOF, the Evergreen National Indemnity Company has caused its corporate seal to be affixed hereunto, and these presents

to be signed by its duly authorized officers this 1st day of December, 2014.
EVERGREEN NATIONAL INDEMNITY COMPANY

-v—-"‘/‘-——// a
Matthew T. Tucker , President
[ O\ =z —
=
David A. Canzone, CFO

By:

Notary Public)
State of Ohio) SS:

On this 1st day of December, 2014, before the subscriber, a Notary for the State of Ohio, duly commissioned and qualified, personally
came Matthew T. Tucker and David A. Canzone of the Evergreen National indemnity Company, to me personally known to be the individuals
and officers described herein, and who executed the preceding instrument and acknowledged the execution of the same and being by me duly
sworn, deposed and said that they are the officers of said Company aforesaid, and that the seal affixed to the preceding instrument is the
Corporate Seal of said Company, and the said Corporate Seal and signatures as officers were duly affixed and subscribed to the said
instrument by the authority and direction of said Corporation, and that the resolution of said Company, referred to in the preceding instrument, is
now in force.

IN TESTIMONY WHEREOF, | have hereunto set my hand and affixed my official seal at Cleveland, Ohio, the day and year above written.

By

Penny M. Hamm, Notary Public
My Commission Expires April 4, 2017
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State of Ohio ) SS:
I, the undersigned, Secretary of the Evergreen National Indemrity Gorhpany, a stock corporation of the State of Ohio, DO HEREBY

CERTIFY that the foregoing Power of Attorney remains in full force and has not been revoked; and furthermore that the Resolution of the Board
of Directors, set forth herein above, is now in force this 4" day of August, 2015.

A &

Wan C. Collier, Secretary
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EXHIBIT B

BGS AND NEWSME'’S RESPONSE TO DEP’S
JANUARY 15, 2016 TECHNICAL REVIEW MEMORANDUM

Below BGS and NEWSME set forth each of Staff's comments in the January 15, 2016
memorandum and follow each comment with our response.

Pg 1, Par. 2:' Overall JRL’s expansion application is well organized and documented.
Based upon my review of the information presented in the expansion application, nearly
all of the requirements of the Solid Waste Regulations have been satisfactorily
addressed. | do, however, have a wide variety of comments and recommendations that
will need to be addressed. The detailed memorandum that follows outlines my
comments and recommendations.”

Response: In our discussions with DEP at a meeting held on January 29, 2016, we
discussed this comment with Mr. Behr. It is our understanding that Mr. Behr believes the
Expansion application adequately addresses each of the Rule’s hydrogeologic criteria,
but he wants SME to provide the additional clarifying information as requested in his
memorandum.

VOLUME | — Maine Solid Waste Management Rules

Pqg 3-28, 3.12 Adequate Provision for Utilities and No Unreasonable Adverse Effect on
Existing or Proposed Utilities. | understand there are two existing water supplies (Scale
House Well and Facility Well) on site but these wells are not shown on many of the
relevant site plans. Both wells are located within the expansion footprint and will have to
be abandoned and replaced if the facility expands. Therefore, the application should
include details about abandonment of these wells and information about where the
replacement wells may be located. In the meantime, JRL’s Environmental Monitoring
Program should be revised to include plans to sample both wells annually to
characterize water quality. The well locations should also be shown on all the relevant
site plans.

Response: The location of the two referenced wells (i.e., scale house well and office
facility well), and a well that serves the landfill maintenance building on the eastern side
of the site have been added to the Site Surrounding Map included in Volume |,

Appendix M. The updated map is included in Attachment SME-1. The scale house and
office facility wells will be abandoned prior to the construction of Cells 12 and 13,
respectively. A new water supply well will be drilled in the vicinity of the relocated Scales
and Administrative Building (see Site Surrounding Map). The existing wells will be
abandoned by pulling the casings and grouting each well’s borehole in general
accordance with the techniques identified in specification 1520 of the project

! This is the only page reference that relates to the pagination of Mr. Behr's memo. The other pages referenced in
this response refer to those pages from the expansion application upon which Mr. Behr had specific comments in
his January 15, 2016 memorandum.
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EXHIBIT B

specifications included in Volume I, Appendix A of the Application. The environmental
monitoring program will be modified to include sampling of these water supply wells.

VOLUME Il — Site Assessment Report

Pg 2-6, 2.6.1 Surficial Soils. The description of the surficial geology notes that the Maine
Geological Survey’s mapping suggests some of the elongated hills are glacial drumlins.
The available LIDAR imagery may provide further evidence of the existence of glacial
drumlins in the vicinity of the landfill. | have attached a LIDAR image that appears to
depict linear features that may be interpreted to be drumlins (DEP - Figure 2). It is also
possible to see the boundary between the Presumpscot formation and the till deposits as
well as some of the bedrock outcrops located along the western edge of the proposed
expansion. | urge JRL to include this information in the section describing the regional
geologic setting.

Response: We have reviewed the LiDAR imagery of the Expansion site and
surrounding region. The imagery supports the interpretation that the hill on which the
JRL is positioned is a drumlin. There are numerous other glacial streamforms or
drumlin-like features apparent in the imagery with their long-axes oriented towards the
south-southeast (i.e., direction of ice sheet movement). Some of the streamforms
appear to be associated with shallow bedrock based on the imagery. From the imagery,
surficial soils over much of the area surrounding the landfill can be interpreted as glacial
till based on the topography and presence of these streamform features. The imagery
confirms shallow bedrock outside the west side of the Expansion. The bedrock appears
to be shallow beneath the hills west of the Expansion, as well. There is a northeast-
southwest textural pattern in some areas of shallow bedrock. This pattern is consistent
with the principal bedrock fracture set identified beneath the Expansion site and infers
the regional nature of this fracture set. The principal fracture set is associated with
foliation of the clay minerals of the phyllite. The imagery also confirms the sandy glacial
outwash deposit mapped east of the site along Route 16. The esker associated with this
outwash deposit can also be identified on the LIiDAR imagery east of Route 16.

Pg 2-10, 2.6.2 Bedrock. The report states JRL obtained fracture orientation data from
three of the four outcrops identified in the vicinity of the facility. Apparently fractures
visible on OC-4 could not be measured. If measurements could not be obtained from
0OC-4, the text appearing on the following page should not indicate measurements were
collected from all four outcrops.

Response: As shown on Table 2-1, relic bedding data was measured at OC-4. As
stated in the text, there were fractures associated with this bedding and these fractures
were used to measure for strike and estimate the dip of the bedding. The difficulty of
measuring fracture dip at OC-4 was associated with the flat nature of the outcrop,
resulting in fracture faces that were too small to accommodate a Brunton compass.
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EXHIBIT B

However, a ruler was used to visually extend the dip angle above the outcrop and this
inferred dip angle was estimated using a Brunton compass.

Pg 2-16, 2.9 Local Groundwater Resources. This section includes data gathered by the
Maine Geological Survey (MGS) about drilled wells in the neighborhood of the landfill.
The MGS information is useful but it should be augmented with information JRL gathered
when they sampled numerous residential wells along the West Old Town and Old
Stagecoach Roads. JRL completed this sampling in 2004.

Response: We have revised and attached Figure 2-8 (Attachment SME-1) to show wells
sampled by NEWSME in 2004 in response to DEP’s request at that time to examine
groundwater quality near the landfill. The sampling provided a background “snapshot” of
the groundwater quality at the residences sampled. The wells were identified in
cooperation with DEP as those closest to the JRL. The wells are located along Route 43
and Old Stagecoach Road and on Route 16. Water samples were taken from taps
within each residence and analyzed for a suite of parameters, including field parameters
(pH, conductivity and temperature), as well as laboratory parameters (arsenic, calcium,
iron, lead, magnesium, manganese, potassium, sodium, total organic carbon,
bicarbonate, nitrate, chloride, sulfate and volatile organic compounds). This data was
supplied to the property owners and the DEP on July 27, 2004.

Pg 3-17, 3.2.6 Groundwater Tracer Test in Glacial Till. To provide additional data about
groundwater velocities in the till, JRL conducted a tracer test using sodium bromide. |
have reviewed the details of the test contained in Appendix G. The analytical solutions
produced an estimated velocity of 11 ft/year. Interestingly, the estimated velocity based
on the arrival of the peak bromide concentration (i.e., graphic solution) yields a slightly
higher velocity of 17 ft/lyear. |too analyzed the data graphically (DEP Figure 3) and
calculated a velocity of 15.5 ft/year.

It seems to me the graphically derived solution may be more representative of the in-situ
velocity. Particularly since the well containing the highest bromide concentrations is
likely not directly downgradient of the injection well. Perhaps more importantly, this test
was not conducted within the proposed expansion area. | recognize the till in and
around the proposed expansion may be relatively uniform, but ideally | would expect
tests like this would be performed within the footprint or directly downgradient. JRL
should, to the extent possible, explain why the results of a tracer test conducted several
hundred feet from the expansion are representative of site conditions beneath the
proposed expansion.

Response: This test was positioned within the footprint of a larger expansion area that
was originally proposed and considered when DEP approved the Applicants’ Preliminary
Information Report in 2006. The glacial till, as illustrated by the grain size curves in
Appendix O, is relatively consistent throughout the drumlin. Because of the relative
uniformity of the till, the tracer test has general applicability in terms of the spreading
behavior of the tracer. The velocity of groundwater will vary somewhat throughout the
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EXHIBIT B

till, depending on the till's local texture, compactness, and groundwater gradient.
However, the value of the tracer velocity lies in its confirmation of the relatively low
groundwater velocity calculated for the till elsewhere throughout the drumlin based on
slug testing. It generally confirms the geometric mean hydraulic conductivity estimated
for the till deposit. Therefore, although any tracer test location will differ slightly from
others in the till, the nearby test provides useful corroborative data for estimating
groundwater velocities within the till deposit of the drumlin.

SME used an analytical solution to the three-dimensional solute transport equation to
estimate the groundwater velocity from the bromide data collected at the downgradient
observation wells. The single velocity that provided a best-fit for all the bromide curves,
simultaneously at all the downgradient wells, was selected as representative of the
average groundwater velocity during the 477-day test. The other velocities estimated by
Mr. Behr confirm the equation’s estimate as being reasonable.

Pg 3-18, 3.2.7 Groundwater Tracer Test in Bedrock. The details of this test are provided
in Appendix H. | provided detailed comments about this tracer test in an October 15,
2008 review memorandum.? Although | do not have record of a written response from
JRL, review of the report included in Appendix H appears to address several of the
concerns outlined in my memorandum.

My primary concern with the results of the tracer test was the failure to detect bromide at
significant levels (i.e., > 1% of the injection fluid concentration) in any of the six
downgradient observation wells. | agree with JRL that the detection of bromide in each
of the six observation wells verifies the existence of an interconnected fracture network.
However, my interpretation of the analytical results, based on discussions with my
colleagues in the Department, lead me to conclude the majority of the tracer passed
beneath the observation wells. Calculations supporting this interpretation (DEP
Attachment A) are discussed later in this memorandum. | understand that JRL has
revised its earlier interpretation and now believes the density of the introduced tracer
induced a significant downward vertical flow of the introduced tracer. Regardless of the
fate of the majority of the introduced tracer, | agree the tracer test data has produced a
reasonable range of estimated groundwater flow velocities. However, uncertainty
regarding the trajectory of the tracer demonstrates why multilevel wells are necessary to
increase the likelihood of intercepting leachate constituents that may pass through the
liner system.

Additional comments related to this test are found following the Appendix H heading.

Response: The bedrock tracer test was conceived as a means to corroborate earlier
conclusions that the bedrock fractures were, in general, well interconnected. Previous

2 Technical Review Memorandum from Richard Behr to Cyndi Darling. October 15, 2008, Bedrock Tracer
Test at Proposed Juniper Ridge Landfill Expansion Site, Old Town, Maine — NEWSME Landfill
Operations, LLC. September 2008, Prepared by Sevee & Maher, Inc.

Exhibit B.docx
March 4, 2016
Page 4 of 45



EXHIBIT B

data collected from bedrock outcrop mapping, bedrock core samples and Maine
Geological Survey mapping showed that the bedrock was commonly fractured. The
data showed fracture spacing of less than a foot in most areas, fracture lengths typically
greater than the fracture spacing, and fractures oriented in virtually all azimuths and dips
(although there were two prominent fracture sets). These conditions were identified for
the existing landfill back in the early 1990s, the proposed Expansion area, and the areas
surrounding the existing landfill and proposed Expansion. These repetitive findings,
along with our experience with similar bedrock at other sites, led us to conclude the
bedrock fractures were well interconnected. A simple tracer test (as well as a pumping
test) was a useful and efficient way of testing this conclusion. The test was planned to
provide a qualitative indication of whether the fracture system in a localized area of
“typical” site bedrock would result in a spreading of the tracer from the injection point and
whether it could be found at several observation points surrounding the downgradient
side of the injection point. If one well only or two non-adjacent observations wells
recorded the tracer, there may have been some question as to the interconnectedness
conclusion. If a tracer pattern was detected in the observation wells over a broad
downgradient area, then the fracture interconnectedness was confirmed. This was our
goal, to test the bedrock in a qualitative manner. If the data from the test could be
analyzed by common methods to estimate a groundwater velocity that would potentially
corroborate velocities calculated from slug test data, that would be beneficial, but was
not the primary goal. The originally conceived purpose of the test was to see if tracer
spreading occurred, confirming the previous conclusions about the fracture
interconnectedness. Appendix U explains our rationale for considering the bedrock
fracture system as being generally well interconnected.

As indicated in our analysis of the bedrock tracer, we concur with Mr. Behr that the
centroid of the tracer mass migrated downward under the influence of both the local
groundwater gradient and density of the tracer. This interpretation was noted in
Appendix H. However, this behavior does not invalidate the results that were collected:
even though the majority of the bromide mass moved downward, the tracer was able to
spread out enough to be detectable horizontally away from the tracer injection point.
This is a result of the well-integrated fracture system of the bedrock. This fracture
system is ubiquitous at the Expansion site and surrounding area based on outcrop
mapping, down-hole geophysical fracture surveys, and bedrock cores. The spreading of
the bromide plume over an angle of at least 90 degrees is a function of the fracture
integration.

The value of this test, in our opinion, is associated with the observed spreading of the
tracer, which began at a two-inch diameter well. By the time the tracer reached the
observation wells at a distance of about 50 feet, it had spread from this two-inch
diameter well over a lateral distance of about 100 feet under natural, ambient gradients.
In addition, this was for a tracer that was migrating partially downward yet still could be
observed horizontally from the tracer injection point. This spreading is encouraging for
the design of a monitoring network that could detect the unlikely event of landfill liner
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leakage. If there had been little spreading, that would have suggested a need for closer
monitoring well spacing.

As an aside, the location of the bedrock tracer test was positioned within the footprint of
the original 106-acre expansion plan. The location was selected based on two criteria:
first, a location away from the top of the drumlin was sought, where groundwater
seepage would be horizontal (e.g., on the flank of the hill) and, second, to set the test up
in an area of typically fractured bedrock. The down-hole geophysical logging suggested
multiple fractures intersecting the injection well. Bedrock cores confirmed similar
conditions at the observation wells. Thus, the second criterion was met. The test
location selected was thought to have predominantly horizontally moving groundwater
based on constructing a groundwater flow-net using groundwater level data from
surrounding wells and piezometers. From the tracer data, it appears that the selected
location may have a partially downward groundwater seepage gradient, which limited the
amount of tracer moving horizontally at the observation well depths. However, there
was enough horizontal tracer movement to register in the observation wells surrounding
the injection well, and thus the first criterion was met, as well. The primary objective of
the test was, therefore, accomplished: to see whether the tracer spread out, confirming a
well interconnected fracture system.

DEP recommended collecting additional bedrock information to finalize/refine the design
of a perimeter groundwater monitoring system for the Expansion. We recognize that
localized fracture zones may control groundwater moving away from the landfill and,
therefore, agree with DEP to collect additional data to check for localized fracture zones
that may locally control groundwater movement around the Expansion in the site’s
bedrock. Such localized fracture zones were observed in the earth resistivity surveys
previously conducted at the site. This issue is best addressed through refined
delineation of major fracture systems using subsurface exploration techniques similar to
those previously used, prior to monitoring well installation, and is discussed elsewhere in
our responses.

Pg 3-18, 3.2.8 Groundwater Age-Dating. JRL used the tritium-helium groundwater age-
dating methodology to estimate the age of two groundwater samples. Results from
these tests may provide invaluable information if one accurately estimates the age of
groundwater at multiple locations along a groundwater flow path. The difference in the
estimated ages divided by the distance yields an average groundwater velocity between
the two sample points. This approach provides an estimate of groundwater velocity
independent of the aquifer characteristic data commonly used to estimate groundwater
velocity. In this case, it may provide an independent estimate of groundwater velocity in
bedrock. The calculated groundwater velocity between P-04-06A and P-04-07B was 140
feet per year. This estimated bedrock groundwater velocity (140 ft/year) is significantly
lower than the velocities used in the time of travel calculations. It is important for JRL to
explain why they used significantly faster bedrock velocities in the time of travel
calculations.
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JRL also used the age of the groundwater sample collected at P-04-06A (14 years) to
estimate the travel time through the till to the shallow bedrock. Assuming a downward
vertical flow path through roughly 29 feet of till, the apparent travel time significantly
exceeds six years. Based on the estimated age (14 years) and distanced travelled, the
groundwater velocity is about 2 ft/lyear. JRL states the seepage gradients were
determined to be vertical but it is not clear how they made this determination.
Potentiometric head data from the two wells does indicate the potential for a downward
vertical flow. It does not, however, demonstrate groundwater follows a vertical flow path
through the till. In fact, while | don’t dispute a vertical downgradient exists in the vicinity
of P-04-6A, it is unlikely the flow path is straight down.

With this uncertainty in mind, | recommend JRL calculate a range of estimated
groundwater velocities based on alternate flow paths leading to the screened interval of
P-04-06A.

It is also necessary for JRL to improve this section by including a brief discussion of the
tritium-helium age-dating methodology. It would also be helpful if JRL included
information regarding its prior use at other Maine sites. This section should also include
appropriate peer reviewed technical references. Most importantly, my concerns
regarding the validity of the results, as detailed below (Appendix | comments), must be
addressed to the Department’s satisfaction.

Response: The groundwater velocities used in our travel-time calculations were
estimated on the conservative side. That is, the velocities were biased towards higher
velocities resulting in faster arrival times. The time-of-travel calculations assumed only
horizontal flow in the bedrock. Not accounting for the vertical travel time effectively
shortens the calculated times; therefore, the calculations under-estimate the travel-times
and are conservative. In the contaminant transport analysis in Section 4 of Volume Il of
the Application, a similar assumption of only a horizontal flow path was applied and the
velocity was assumed at 5 feet/day. Even with these conservative assumptions, the
requirements of Chapter 401(1) (C) (c) and (d) (travel time and risk to sensitive
receptors) were met.

A location for age-dating of groundwater was sought to estimate the vertical travel-time
through the glacial till. Based on groundwater levels measured in wells and
piezometers, groundwater flow-nets were constructed to estimate where groundwater
seepage would be vertical or nearly vertical. As can be seen on Figure 5-2, Profile C-C,’
the equipotential contours at P-04-06A and -B are nearly horizontal except for the more
weathered, permeable till at the ground surface. This is why this location was selected
for age-dating the groundwater at two depths across the till. The assumed seepage
pathway through the till can be adjusted to remain more perpendicular to the interpreted
equipotential contours. This would lengthen the flow path through the till by possibly 20
to 40 percent. The longer flow path results in a 20 to 40 percent increase in the
estimated groundwater velocity. Assuming the hydraulic conductivity of the upper
weathered five or so feet of till is likely somewhat more permeable than the
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unweathered, deeper till, the calculated average vertical hydraulic conductivity through
the till ranges from the previously calculated 1.3 x 106 cm/sec up to 1.8 x 10® cm/sec
(see Page 5-10 of the Site Assessment Report). This is a relatively small change given
the natural range of hydraulic conductivities measured for the till. This result does not
affect any of our travel-time calculation results or conclusions.

SME has applied the tritium-helium age-dating methods on numerous sites inside and
outside Maine over the past twenty years. It has been used to estimate the rate of
groundwater travel, to examine aquifer vulnerability to surface contamination, to
determine potential sources of groundwater contamination to water supply wells, and to
estimate if a solvent groundwater plume is still expanding or near steady-state. It has
proven to be a useful tool when used along with the other investigatory techniques.

The tritium-helium age-dating method is a relatively simple method to collect data (Clark,
I. D. and P. Fritz, 1997. Environmental Isotopes of Hydrogeology, Lewis Publishers;
Aeschbach-Hertig, W., Groundwater Sampling for Helium/Noble Gases Using Copper
Tubing, Institute of Environmental Physics, University of Heidelberg, Germany). A liter
sample of groundwater is collected in a plastic bottle for the tritium analysis. A 10 to 40
milliliter sample of groundwater is collected in a copper tube, being careful to continually
tap the tube to remove air bubbles. Once the air bubbles have been completely
removed from the tube, each end is sealed by pinching the copper. This tube sample is
used to measure inert gases in the sample. The tritium is measured by the in-growth
method, wherein all gases are removed from a specimen of the groundwater, the
specimen is sealed and allowed to sit for two to three months as the tritium in the
specimen decays to helium-3. The amount of helium-3 in the specimen is used to
determine the tritium content of the groundwater at the time of sampling. The inert
gases are measured by mass spectrometer from a specimen of groundwater taken from
the copper tube. Some of the inert gases are used to estimate the precipitation recharge
temperature of the specimen and others are used to estimate specimen total helium-3.
The results are used to correct the helium-3 for excess air, atmospheric helium-3 and
terragenic helium after which the tritium and corrected helium-3 concentrations are used
to calculate groundwater age. By examining the various gas components, an evaluation
of the utility and accuracy of the results can be made. The results of the analysis at the
Expansion site proved to be useful but there is still a slight variability that must be
recognized in applying the results (R. Poreda, 2002 through 2014, personal
communications; USGS, The Reston Groundwater Dating Laboratory, Reston Virginia).

We used the tritium-helium age-dating method at the JRL Expansion site to corroborate
groundwater velocities determined using the slug test data. The groundwater velocity is
calculated from groundwater seepage gradients, hydraulic conductivities and effective
porosity. Groundwater gradients are determined using wells and piezometers and can
be calculated relatively precisely. Hydraulic conductivity of some soil and rock can
range over several orders of magnitude and is typically resolved into a geometric mean
or average hydraulic conductivity of the representative geologic formation. Effective
porosities of fine grained soils and bedrock can be difficult to estimate. Therefore,
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estimating the groundwater velocity using the age-dating method described above,
provides a check on all three inputs to the groundwater velocity calculation and provides
confidence in the calculations.

D 3-19, 3.2.9 Bedrock Pumping Test at MW-06-02. JRL performed a short term pumping
test in MW-06-02 roughly two years before conducting the tracer test in the same well.
This well is located nearly 700 feet north of the northern edge of the proposed landfill
expansion boundary. Unfortunately, JRL initiated the test before conducting a step draw
down test to determine a sustainable pumping rate. Consequently, without prior
knowledge about the well’s sustainable yield, the initial pumping rate of 3.5 gpm turned
out to be far too high and resulted in periodic adjustments throughout the test. The
estimated average pumping rate during the eight hour pumping test was 0.19 gpm.
Despite this misstep, it appears the pumping test produced some useful information
about the nature of the bedrock aquifer in the vicinity of the proposed expansion.

Appendix J provides a detailed description and analysis of the resulting data. | have
reviewed the data contained in Appendix J along with the data interpretation. Additional
comments related to this test are found below following the Appendix J heading. | also
asked a colleague, Gail Lipfert, to review and comment on both the pumping test and
tracer test. | have attached Gail’s comments with the expectations JRL will address them
as well (DEP — Attachment B).

Response: We agree that the test yielded useful information that has been used to
characterize the bedrock hydrogeology for the JRL site. We address DEP comments on
Appendix J and DEP- Attachment B at the end of this response. Also see our response
to Appendix B (i.e., G. Lipfert’'s comments on the pumping test) of Mr. Behr’s
memorandum at the end of this response letter.

Pg 3-20, 3.2.10 Photolineament Survey. JRL should also consider using the LIDAR
imagery to identify photolineaments. This imagery is available through the Maine Office
of GIS.

Response: Figure 3-2 has been updated with nine new photolineaments, based on
SME'’s interpretation of the LiDAR image. None are within the Expansion or existing
landfill footprint. These new photolineaments reinforce but, do not change any of our
conclusions or the design of the Expansion. The updated Figure 3-2 is included in
Attachment SME-1.

Pg 3-21, 3.2.11 Bedrock Outcrop Survey. JRL collected fracture orientation data from
five outcrops surrounding the facility. One vertically orientated outcrop (OC-AG) was
selected for detailed mapping. The data from the detailed analysis are summarized in
this section and the tabulated strike and dip data are found in Appendix K. On a
technical note, | found the total measurements tabulated in Table K-1 (68) differ
significantly from the summary (81) included in Appendix U (Bedrock Fracture
Interconnectivity).
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This mapping effort produced some important information about the bedrock at this site.
First, the outcrop selected for the detailed mapping, although relatively small, contained
a large number of closely spaced fractures. Second, JRL found all the fractures on the
outcrop are connected to one another.

The mapping summary did not discuss the degree to which the data from this outcrop is
or is not representative of the general site conditions. For example, how does the
fracture spacing observed on the outcrop compare to the fracture spacing in the four
deep bedrock boreholes? Was the OC-AG outcrop similar to the other four outcrops?
Although JRL did not complete detailed mapping of the remaining four outcrops, a
careful visual inspection coupled with photographs may allow for a valid comparison.

Response: DEP noted that the number of fractures for OC-AG differs in Table K-1 and
Figure U-3. For clarification, Table K-1 includes observations for 68 fractures that were
identified within a discrete 6-foot by 4-foot area of the outcrop. These observations
included the number of intersecting fractures for each identified fracture, and azimuth
and dip measurements where planar measurements were possible (as indicated on Note
1 of Table K-1). Only a small portion of the 68 fractures within the 6-foot by 4-foot area
of the outcrop chosen for observing fracture interconnectivity include azimuth and dip
measurements because most of the exposed features were linear. The OC-AG outcrop
is much larger than the 6 foot by 4 foot area chosen for observing fracture
interconnectivity, and many azimuth and dip measurements were made across the entire
outcrop exposure. Therefore, as is explained on paragraph 3 of page 5 of Appendix U,
Figure U-3 includes “bedrock fracture orientations from the 6-foot by 4-foot area of
outcrop OC-AG and supplemental fracture orientations located elsewhere on an
expanded area of the same outcrop.”

Outcrop OC-AG was useful for mapping of fractures because of its size and orientation.
However, all five outcrops showed the same northeast-southwest mineral foliation and
associated fractures. The nearly orthogonal secondary set of fractures was also
apparent at all outcrops except OC-4, which was of limited size. OC-AG was mapped
specifically for the Expansion investigations. The other four outcrops were measured in
1991 for the original JRL application. Average fracture spacing on OC-AG was in the
order of a few tenths of a foot. In the boreholes, most fracture spacing was less than a
few feet. Visually, the rock core fractures and the outcrops’ fractures are similar in
appearance and spacing, in a general sense. The outcrops mapped in 1991 were not
mapped at the same level of detail as OC-AG due to their size and orientations.
Although multiple fractures were observed as noted in Table 2-1, spacing measurements
were not made. However, the corroboration between the fracture densities at OC-AG,
rock cores and the geophysical survey support the conclusion that the site is relatively
uniform with respect to fracture orientation, fracture density and spacing, and lithology.
The data collected shows one bedrock unit at all locations where bedrock was exposed,
composed of metagraywacke and phyllite with bands of siltstone and sandstone. All
exposures show foliation of the clay minerals and all locations showed multiple fractures.
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Pqg 3-24, 3.2.13 Fracture Interconnectivity Pumping Test. In addition to the previously
discussed pumping test, JRL conducted five pumping tests in the four 200-foot open
bedrock wells installed by Goodwin Well & Water, Inc. The results from these pumping
tests generated invaluable information about the characteristics of the fractured bedrock
underlying and adjacent to the proposed expansion.

This section includes a brief description of the results of all of the pumping tests.
Appendix M includes additional details and discussion of the long-term pumping test
conducted on PW-08-01 and PW-08-02. The long-term pumping test began by pumping
PW-08-01 for about a week. At the beginning of the second week, JRL continued to
pump PW-08-01 but also began pumping PW-08-02. It would be helpful if the report
described the rationale for the dual well pumping tests. Specifically, the report should
outline what additional qualitative and quantitative aquifer characteristic data were
obtained from the combined test.

The report could be improved by providing the details about how each test was
instrumented. For example, the report should identify all the wells where JRL measured
hydraulic head using pressure transducers and the wells where manual water level
measurements were made. | have not been able to locate the table(s) summarizing all of
the manual measurements. | will need this information to complete my data analysis.

| also recommend the pumping test discussion in Appendix M be expanded to include an
analysis of the four short-term pumping tests conducted prior to the long-term test. A
detailed discussion of each pumping test should include all of the relevant data. For
example, Appendix U (Bedrock Fracture Interconnectivity) states that during the 24 hour
pumping test conducted at PW-04-01, JRL collected water level information at 24 bedrock
wells and 25 till wells. The summary reports the range of drawdowns observed in the
bedrock and till wells but | have not located the summary tables. Further, Appendix U
appears to include a more detailed summary of the four short term pumping tests than
what JRL presents in this section. Revisions to the application must address these
issues.

Response: The primary purpose for running the combined well pump test was to
examine control of groundwater collection at the Expansion if pumping of the bedrock
should become necessary in the future in the unlikely event of a landfill liner leak.
Although the individual pump tests on the deep boreholes demonstrated the ability to
control groundwater flow in the bedrock, we wanted to examine if the drawdown
behavior was linear with more pumping, or if the wells ran dry. The results showed that
the drawdown behavior was more or less linear and no dewatering of the wells occurred.
The zone of influence under pumping both wells simultaneously was similar to adding
drawdowns from pumping the wells individually. The linear behavior provided more
confidence that the bedrock behavior could be analyzed using common modeling or
analytical methods. Overall, the pumping tests demonstrated that pumping from the
bedrock would be an effective way to control groundwater flow in the bedrock, if
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necessary. The pumping also corroborated the general interpretation that bedrock
fractures are interconnected across the Expansion site.

Another objective of pumping both wells together was to evaluate recharge from the till.
It was apparent that this recharge is capable of stabilizing drawdowns in the underlying
bedrock, at least over the term of the combined pump test. This is consistent with the
conceptual hydrogeologic setting discussed throughout the Site Assessment Report, that
the till and underlying bedrock are hydraulically interconnected.

SME did not analyze each test for transmissivities and storage coefficients since that
was not the purpose of the pump testing. However, such analysis was done at two
pump tests on the Site (MW-06-01 and PW-08-01) to see if the results of the analyses
corroborated the slug test data and interpretation of the principal directions of horizontal
transmissivity or permeability. Appendices J and M discuss these detailed analyses of
each of these two pump tests.

The principal purpose of pumping the deep boreholes was to examine the horizontal
extent and distribution of drawdowns to confirm fracture interconnectivity that is
suggested by other data collected on the bedrock fracture system at the Site (see
Appendix U). This analysis is represented by Figures U-14 and U-15. These figures
show that drawdowns occur in all directions away from the pumping wells. The figures
also show that drawdowns can be observed as far away as a couple of thousand feet
from the pumping wells. These observations suggest a well-integrated bedrock fracture
system. Thus, monitoring well placement at the site is less critical, provided they are
properly spaced, since groundwater moving away from the Expansion can, with some
confidence, be predicted to follow the water table slope. DEP has raised the issue of the
larger-scale bedrock heterogeneities in monitoring groundwater around the Expansion.
This will be addressed prior to installation of any monitoring wells based on the findings
of the work plan to refine the locations of monitoring wells (see Attachment SME-2).

In response to the question on the manual water level measurements, they are in the
Application, in Appendix M, behind the transducer drawdown plots. In additional a table
has been prepared that identifies all the wells where hydraulic heads was measured
using pressure transducers, and the wells where manual water level measurements
were made. This table is in Attachment SME-3.

Pg 3-29, PW-08-01 and PW-08-02 (Combined) Long-Term Pumping Test. During the two
week pumping test, precipitation totaled 1.15 inches. JRL believes recharge occurred
due to the snowmelt and precipitation. Given the reported slow rate of groundwater
movement through the till, | believe it is important for JRL to explain why potentiometric
head levels may rise relatively rapidly in response to precipitation events. A similar
explanation should be provided for the rebound in water levels observed in the
observation wells during the MW-06-02 pumping test.
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Response: The rapid water level response to precipitation is due to the weight of the
precipitation entering the soil. The precipitation is a structural loading similar to the
weight of sail fill, a building or a vehicle. This is similar to when a barometric change
occurs in the atmosphere, the pore water pressures change in response to any variation
in barometric pressure. This phenomenon is well understood and documented (Walton,
W.C. 1970. Groundwater Resources Evaluation, McGraw-Hill Inc.; Anochikwa, C.I., G.
van der Kamp, and S.L. Barbour, 2012. Interpreting Pore-Water Pressure Changes
Induced by Water Table Fluctuations and Mechanical Loading Due to Soil Moisture
Changes, Canadian Geotechnical Journal). In the case of the pumping test at MW-06-
02, the rise in the water levels in observation wells and the pumping well is mostly due to
adjustments of the pumping rate during the latter stage of the test. At the point where
the pump rate was being reduced, sufficient data had been collected to interpret
transmissivities and storage coefficients, and the test was being shut down.

Pg 3-30. Not surprisingly, JRL observed declining pumping rates (gpm) during these
tests. The pumping rates are expected to decrease as the head on the pump decreases
not “increases” as stated in the report.

Did JRL also analyze the recovery data collected during each of the five pumping tests?
If not, please explain why the recovery data wasn’t also examined.

Response: The report is correct as written. The decreasing pump rate is due to the
head on the pump “increasing” since the pump has to work harder and pump capacity
decreases. This is common with such pumps and is referred to as the “pump curve.”

The water level recovery data was not analyzed except to observe where the level
returned to. In essentially all cases the water level fully recovered suggesting recharge
to the bedrock system. For the two tests where transmissivities and storage coefficients
were calculated, the recovery data adds little to the drawdown analysis. Again, the
principal purpose of all pump tests was to qualitatively evaluate fracture
interconnectivity.

Pg 3-37, 3.3.6 Effective Porosity. Effective porosity data are needed to estimate
groundwater velocity in the till, marine clay and bedrock. JRL conducted laboratory
tracer tests to estimate the effective porosity of the basal till. Presumably the procedure
is described in Appendix R. | have reviewed Appendix R and find that it provides
insufficient information to properly document the experimental procedure used to
estimate the porosity. It appears that the estimated effective porosity is based on a
single experiment. If so, JRL must justify how a single measurement can be used to
adequately describe the entire site.

Response: The reason why an effective porosity measurement was conducted on the till
is because of its fine grained texture. Some clayey soils exhibit a significantly lower
effective porosity than total porosity due to their clay content. This is due to the “double-
layer” effect associated with clay particles. Because a lower effective porosity results in
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a greater seepage velocity, SME wanted to see if the clay content of the till was reducing
the till’s total porosity for seepage calculations. Only one test was run because the
results showed no impact and total porosity could be used to estimate the effective
porosity for the till. The test methodology can be found in Attachment SME-3.

Pg 4-4, 4.1 Surficial Geology. Figure 4-2, the isopach map, depicts the thickness of
surficial sediments within and beyond the proposed expansion. As we previously
discussed with JRL, the accuracy of this map could be improved if additional bedrock
explorations are completed within the proposed expansion. | am particularly concerned
about the relative absence of bedrock explorations within the eastern half of the
proposed expansion. On DEP Figure 4, | have depicted all of the bedrock explorations
within and surrounding the proposed expansion. | understand the soil depths depicted
on Figure 4-2 are based on a variety of data sources, including the modelled vertical
resistivity profiles. To that end, JRL should augment this section with additional
information about how the resistivity data was interpreted to refine the isopach map.
This discussion could also include a discussion about how soil depths derived from the
resistivity surveys compared to data obtained from explorations that penetrated the
underlying bedrock.

Response: There are 35 soil borings and test pits within the Expansion footprint and
another 7 along the edge of the Expansion. There are two bedrock outcrops outside the
western edge of the Expansion. In addition, there is several thousand lineal feet of
resistivity profiling within and along the edges of the Expansion area. Existing borings
were used to calibrate the resistivity profiles in terms of soil thickness. Even with
calibration, it is common practice to estimate the error for the bedrock elevation from
electrical resistivity profiles to be about plus or minus ten percent of the soil overburden
thickness. For the Expansion area, this error is typically in the order of a few feet, plus
or minus, from the position shown on the resistivity profiles prepared by Northeast
Geophysical Services. Care should always be exercised in utilizing such maps and if a
specific area is in question, additional borings should be made. DEP has requested
additional information on the depth to bedrock prior to siting monitoring wells outside the
perimeter of the Expansion. This will be addressed through additional geophysical
surveys and borings, within and outside the Expansion, which will be used to refine the
final location of the new monitoring wells. The work plan that describes both the
locations and timing for completing the additional investigations is found in Attachment
SME-2.

Pg 4-4, 4.1.1 Basal Till. JRL describes the sand and gravel deposits located along the
Stillwater River as outwash deposits formed in depositional environments beyond the ice
margin. The Maine Geological Survey maps | have reviewed depict ice contact deposits
(i.e., eskers) along the Penobscot River (DEP — Attachment C). This section may require
some clarification.

Response: As illustrated in the LIDAR imagery there are both well-defined esker
segments and broader sand and gravel outwash areas associated with the eskers. This
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is a common relationship, particularly near glacial ice margins. In either case, how it is
described is less important than the fact that sand and gravel deposits exist local to
Route 16.

Pg 4-6, 4.2 Bedrock Geology. As we discussed during the December 2, 2015 meeting
with JRL and its consultant, SME, | am concerned that a sufficient number of bedrock
explorations have not been completed within the eastern half of the proposed expansion.
My specific concern relates to the absence of bedrock explorations within at least 50% of
the proposed expansion (DEP - Figure 4). DEP - Figure 4 depicts all the bedrock
explorations within and adjacent to the proposed expansion boundary. There are no
bedrock explorations within the eastern half of the proposed expansion located north of
the existing landfill.

Information obtained from surficial explorations, including borings, monitoring wells and
test pits, appears to provide sufficient data regarding the thickness of surficial sediments
for landfill design purposes. However, additional bedrock explorations are needed to
refine the interpreted bedrock surface figure (i.e., Figure 4-5). | further contend that
additional information about the nature of groundwater flow within the fractured bedrock
is required to develop a defensible environmental monitoring program.

This section includes photographs (Figure 4-3) of the three prominent rock types
encountered during the drilling program. Providing photographic documentation is an
excellent idea but the photographs are too small and dark to be useful to the reviewer.
Larger photographs, perhaps 8” x 10”, would provide adequate detail. Larger photos
would also permit JRL to annotate the photos with some of the important characteristics
(e.g., foliation, calcite and quartz veins, relic bedding and fractures).

Response: During the January 29, 2016 meeting with DEP, the issues of depth to
bedrock and groundwater flow pathways through the bedrock were discussed. Although
the SME bedrock investigations focused on demonstrating that the bedrock was
sufficiently fractured to transport groundwater similar to a porous medium, SME also
recognizes that fracture zones were identified on the former resistivity transects. In
recommending positions for these monitoring wells, SME attempted to focus on these
less resistive zones with the idea that they may be more likely to concentrate and
transmit groundwater than the surrounding, more resistive rock. However, we also
recognize that additional information would be useful prior to finalizing the monitoring
well locations. As a result, we are proposing that well installation be preceded by
additional geophysical and boring investigations to refine the number, location and
depths of monitoring wells for the Expansion.

In order to respond to this comment, SME has prepared a work plan to refine our
proposed monitoring well locations as presented in the Application. The work plan
includes additional surficial resistivity surveys to search for more permeable zones in the
bedrock and collect additional information on bedrock depth. Additional large-diameter
borings are planned to allow down-hole geophysical mapping of fractures, and to
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measure bedrock depth. This data will allow refined siting of well screens for monitoring
groundwater around the Expansion. The work plan is included in Attachment SME-2.

The requested photos have been enlarged and are included in Attachment SME-3.

Pg 4-8. The bedrock investigation identified two primary fracture sets. One fracture set
strikes northeast-southwest and the other northwest-southeast. According to the text
both fracture sets are steeply dipping but no information about a predominant dip
direction, if one exists, is given.

Response: Both sets are typically steeply dipping. Dip measurements can be found in
Table 2-11 for outcrops OC-1 through OC-4, Appendix F for individual boreholes, and
Appendix K for OC-AG and on rock core logs in Appendix C. A discussion of fracture
dips is also presented on Page 4-8.

Pg 5-1, 5.1 Groundwater in Soils. Appendix D contains tables of monthly water level data
for select wells. In addition to the data tables found in Appendix D, | recommend JRL
graphically depict the water level information for a representative selection of monitoring
wells. This information could be used to supplement the groundwater depth discussion
in Section 5.1.3.

Response: The groundwater trend plots for the measured groundwater levels for
representative wells are included in Attachment SME-3.

Pg 5-2, 5.1.1 Horizontal Groundwater Flow Through Soils. JRL’s interpreted phreatic
surface (Figure 5-1) demonstrates flow directions do not change significantly between
seasonal high and low groundwater levels. However, what happens as liner construction
reduces groundwater recharge? Will a decrease in the elevation of phreatic surface alter
groundwater flow directions? Will it alter the location of the groundwater divide?

Response: This topic is discussed in Section 5.4 of Volume Il of the Application.
Groundwater will lower with the liner in place and groundwater flow will shift to the west.
Appendix V shows that groundwater recharge beneath the liner will come from the north
causing groundwater to exit from the northeast side of the landfill and towards the
southwest (also see response to question on Section 5.4 below).

Pg 5-4, 5.1.3 Groundwater Depth. Construction of portions (12.7 acres) of the proposed
expansion will require an underdrain because the base grade are expected to be below
the water table. The text states, “....this will induce upward groundwater seepage into
the excavations....” This description is misleading based on the interpretive vertical
equipotential profiles. The profiles indicate groundwater movement is not upward
throughout most of the underdrain. Rather, the excavation base grade simply extends
beneath the surface of the water table. It’s best to simply view the excavation as creating
a groundwater outcrop. In fact, if JRL’s interpretive vertical equipotential profiles
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accurately represent in-situ conditions, | expect flow in the underdrains will be short
lived as recharge decreases with construction of cell 13.

Response: During the initial excavation into the till, even though there are downward
gradients in the area of the underdrain, they are less than unity. For a short period
upward seepage gradients will exist and may locally hamper construction in the fine
grained till. The degree of upward gradient will depend on the rate of excavation,
weather conditions and local heterogeneities in the till. These should dissipate fairly
quickly providing there is not excessive traffic on the excavation surface.

Pg 5-23, 5.3 Regional Hydrologic Setting. JRL’s conceptual model of groundwater flow in
the vicinity of the proposed expansion and existing landfill is consistent with my
understanding of the expected regional groundwater flow in the area. Due to the
existence of the till ridge trending northward beyond the proposed expansion boundary,
JRL expects the identified north-south oriented groundwater divide to cause
groundwater beneath the northern edge of expansion to flow away from the divide (i.e.,
toward the northeast or northwest). | believe the report mistakenly stated groundwater
west of the divide flows in a southwesterly rather than in a northwesterly direction. The
interpreted potentiometric surface depicted on Figure 5-8 indicates a northwesterly flow.

Response: We concur with DEP’s comment and the report should refer to flow to the
northwest and not southwest under existing site conditions. However as the Expansion
is developed and the recharge is cut off from the Expansion Area, modelling shows that
the groundwater flow direction will have a more southwesterly component than
northwesterly, as is shown in Figure V-6 of Appendix V of the Application.

Pg 5-26. JRL’s conceptual model of regional groundwater flow, based on the site’s
hydrogeologic setting and supported by the hydrogeological investigations, along with
the computer simulations of regional groundwater flow, demonstrate the private water
supplies located along routes 16 and 43 are isolated from groundwater flow paths
originating in the vicinity of the JRL facility. | therefore agree with the concluding
statement that there is little risk the water quality of the existing water supplies would be
compromised in the unlikely event of a failure of the proposed secure facility.

Response: We agree with this comment and see it as an independent confirmation that
the Expansion is located in a hydrogeologic setting that is protective of existing water
supplies.

Pg 5-26, 5.4 Post-Construction Groundwater Flow Directions. As groundwater recharge
is gradually eliminated as the facility expands, the elevation of the water table surface
will decrease. JRL expects the water table surface will also flatten as recharge
decreases. Are these changes expected to alter current flow directions? This section
could be improved by augmenting the verbal description of the anticipated future
groundwater flow directions, with a figure depicting current and future flow directions.
The computer model used to simulate current groundwater flow in the vicinity of the
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landfill could be used to further refine our understanding of groundwater flow directions
and how they may change when recharge is ultimately reduced to zero beneath the entire
122 acres. These simulations may help us determine how the location and orientation of
the groundwater divide may change in the future. Knowledge regarding the location of
the groundwater divide is particularly important to the design of the facility’s long term
monitoring program.

Response: See our response to DEP comment on Section 5.1.1 above. Future
interpreted groundwater flow directions are also addressed in our response to
Appendix V of Volume Il below. Note that the proposed monitoring well locations will be
refined in concert with NEWSME, SME and DEP based on the findings of the work plan
described in Attachment SME-2.

Pg 5-27, 5.5 Protection of Off-Site Groundwater and Surface Water. The results of the
pumping tests definitely demonstrate a relatively well connected bedrock fracture
system. Like JRL, | too interpret this as an important finding since it certainly suggests
that pumping wells could be used to capture contaminants in the unlikely event of a liner
failure.

The long-term pumping test conducted using PW-08-01 and PW-08-02 produced
measureable drawdown in many of the observation wells, some located a considerable
distance from the pumping wells. However, it is not accurate to equate drawdown with
groundwater capture. For example, the roughly 7.0 feet of drawdown measured in P-04-
07A, located 1,900 feet from PW-08-01, does not imply groundwater from this location will
be captured. The apparent interconnected bedrock fracture system does suggest
appropriately located bedrock recovery wells could be used to control and capture
contaminants at this site.

The Department has consistently encouraged JRL to use the surface geophysical
technique (2-D electrical resistivity) to identify potential transmissive bedrock fracture
zones. Given the success of this technique at this site, it would be prudent to complete
additional geophysical lines to identify additional fracture zones before further site
development reduces the technique’s effectiveness.

Response: SME concurs; see our response to DEP’s comment on Section 4.2 above.

Pg 6-1, 6.1 _Expansion Water Quality Monitoring Locations. This section provides an
overview of the Environmental Monitoring Plan (EMP) for the proposed expansion. The
complete EMP is included in Volume IV of the application. My comments about the EMP
are included here and following the Volume IV heading.

As currently proposed, the EMP described will include the addition of 23 monitoring
wells, two new surface water sample locations and several leak detection and underdrain
locations. JRL states that many of the proposed new well locations would not be
installed until JRL constructs the cells they are intended to monitor. This is a commonly
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accepted approach for an expansion of this size. In large part | agree with this approach
but | contend some of the proposed bedrock wells should be installed as soon as
possible. On DEP Attachment D | have highlighted the proposed wells that | recommend
JRL install as soon as possible to further refine our understanding of groundwater flow
in the underlying fractured bedrock. To maximize the usefulness of these explorations, |
also recommend extending the target depth of the proposed wells. All of the proposed
bedrock wells should extend 200 feet into bedrock. Data from the traditional suite of
borehole geophysical tools can be used to determine the appropriate well screen
intervals. Because JRL has completed few bedrock explorations within the proposed
footprint, it may be prudent to locate some of the additional bedrock borings within the
footprint. | would like to have a detailed discussion with JRL about the locations |
propose for additional bedrock exploration/observation wells.

It is important for JRL to recognize that information gathered during the installation of
these wells may ultimately result in further refinements to the EMP.

Response: SME has discussed this comment in detail with Mr. Behr and has included
as Attachment SME-2 a work plan that outlines the scope and schedule for a program to
supplement the understanding of groundwater flow in the underlying bedrock, as
presented in the Application, and refine the future placement of monitoring wells, also as
presented in the Application.

Pqg 6-2, 6.1.1 Leachate Monitoring for the Expansion. Leachate characterization at the
existing licensed landfill calls for the collection of three samples per year from the
leachate storage tank. The current parameter list includes: field parameters,
geochemical parameters (i.e., Detection parameters) and volatile organic compounds.
This program has successfully characterized the bulk leachate but it yields little
information about how the leachate chemistry evolves as the waste volume within a cell
accumulates and matures. In an effort to assess any significant difference in leachate
character between the existing leachate stream and the leachate generated by the
expansion, | recommend JRL also sample the leachate generated by the first cell (Cell 11)
of the expansion. Initially | expect the chemical leachate characteristics of Cell 11 will
differ markedly from the mature leachate generated by the existing landfill.

SME Response: Because the existing site leachate sampling location is at the onsite
leachate storage tank, which receives leachate from all the JRL cells, we agree that
collecting a discrete sample of the leachate from the first expansion cell (i.e., Cell 11)
would be useful to determine if a difference exists between the Cell 11 leachate and the
combined JRL leachate collected in the tank. We propose to sample the Cell 11
leachate three times during the first year of operations in a manner consistent with the
proposed sampling of leak detection and underdrain monitoring locations described in
Section 3-3 of the proposed Environmental Monitoring Plan found in Appendix | of
Volume IV of the Application to evaluate if the leachate within the new landfill cell is
substantially different from the combined site leachate. At the end of the first year an
evaluation of the difference between the two leachates would be completed as part of
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the Annual Report and recommendations made as to any modification to the site
monitoring program. These recommendations would be reviewed with the DEP and only
implemented upon the DEP’s approval.

Pg 6-2, 6.1.2 Leak Detection and Underdrain Monitoring for the Expansion. JRL clearly
recognizes routine monitoring of the leak detection systems represents the primary
method to evaluate liner performance. The current monitoring program for the existing
landfill with leak detection includes monthly measurements of specific conductance and
flow. JRL also collects samples for the full suite of laboratory and field parameters three
times per year. The EMP for the expansion calls for monthly flow and specific
conductance as well. | propose increasing these measurements from monthly to every
two weeks. | also think it would be instructive to be prepared to measure the head in the
leak detection system if the flow measurements warrant. Based on discussions with the
Department’s project engineer, Steve Farrar, | understand it would not be difficult to
place pressure transducers in the lower portion of the leak detection system.

Response: The Liner Leakage Action Plan included in Volume IV Appendix P outlines
the frequency of sampling of the leak detection layer for different conditions. The
frequency begins at bi-weekly during the baseline period, then transitions to monthly
provided the leak detection action level | (LDSAL-I) is not exceeded. If this level is
exceeded, the sampling would be expanded to weekly, and potentially even to daily if
the leak detection action Level Il was exceeded. This flexible program provides a robust
approach to monitor the leak detection system and we propose not to change to the
program.

The operation of the leak detection pump is controlled by a transducer, which is placed
in the leak detection sump. While a transducer could be placed hydraulically upgradient
within the leak detection layer, potential flow within this layer would be controlled by the
overlying primary composite liner system. The leak detection system is designed to limit
head build up within the leak detection layer. Therefore, placing a transducer in the leak
detection layer would not provide any better information on the performance of the liner
system than is obtained by measuring the flow rate in the leak detection layer.

Pg 6-3, 6.1.3 Groundwater Monitoring Locations around the Expansion. As discussed
earlier in this memorandum, | do not agree with portions of JRL’s interpretation of the
bedrock tracer test. |1 do not dispute that the introduced tracer was detected in the
downgradient observation wells nor that the results demonstrate that the bromide tracer
spread out over a wide arc as remnants of the injected tracer travelled toward the
observation wells. | understand JRL currently contends the majority of the bromide
tracer “dropped” out of the injection well due to the initial density of the tracer solution.
Despite the significant loss of tracer, JRL believes the remaining tracer travelled
horizontally toward the observation wells. It is also possible the tracer may have
followed hydraulically transmissive fractures that pass beneath the downgradient fence
of observation wells. My calculations support the contention that the observation wells
virtually failed to detect the plume as far less than 0.1% of the expected bromide was
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observed. If my interpretation is correct, it has important ramifications for locating
downgradient bedrock wells in the flow path contaminants may follow in the event of a
release.

Response: Please see our response above to comment pg. 3-18 — 3.2.7 Groundwater
Tracer Test in Bedrock. As we indicate in response to that comment, the bedrock tracer
test obtained its goal of showing the interconnectedness of fractures by demonstrating
the spreading of the tracer, regardless of where most of the tracer ended up. As we
have already mentioned, we agree there is a benefit to collecting additional information
on the bedrock beneath and around the Expansion to examine for fracture zones that
may be important for monitoring groundwater around the Expansion (see the work plan
included in Attachment SME-2).

Pg 6-6. In the discussion of the rationale for well placement JRL refers to large
spreading of the tracer plume within 50 feet of the injection point. Specifically, JRL
contends the solute spreading observed during the tracer experiment justifies spacing
downgradient wells at distances ranging from 350 to 2,000 feet. To their credit, JRL has
reduced the well spacing to 500 to 600 feet. However, all parties must recognize that
dilution and dispersion of a contaminant plume will significantly reduce the
concentration of the primary indicator parameters. The resulting “signal” in the
observation wells may be difficult to observe above the groundwater quality changes
resulting from site development. With this reality in mind, | would like to discuss the
possibility of further decreasing the spacing of monitoring wells.

In recognition of the importance of monitoring background groundwater quality, JRL has
included four wells in its proposal. Two of the wells/piezometers are located south of the
existing landfill and are included in the EMP. The two existing piezometers that are new
to the program are located north of the proposed expansion (MW-04-09A/P-04-09A and
MW-04-09B/P-04-9B). With time, water quality data from these wells may be particularly
useful as they appear to be located beyond the influence of all site activities with the
exception of the access road. | am, however, concerned that 1-inch piezometers may not
yield sufficient water. In fact, | recall the low yield from P-206A has made it difficult to
collect sufficient water for all of the required analyses. Traditional 2-inch wells should
serve as the standard monitoring well as required by Chapter 405 of Maine’s Solid Waste
Management Regulations.

Response: The location of monitoring wells will be re-evaluated based on the findings of
the work plan described in Attachment SME-2. The two proposed monitoring locations
(MW-04-09A/P-04-09A and MW-04-09B/P-04-9B) will be upgraded to two-inch
monitoring wells, if they remain a part of the final monitoring well network.

Pg 6-7, 6.2 Future Sampling Parameters. | recommend modifications to the initial
characterization parameter list summarized in Table 6-2. Boron has seldom been
monitored at this landfill, but it is commonly found at elevated levels in landfill leachate
and it is a relatively conservative parameter.
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Methane is another parameter | wish to add to the characterization parameter list
summarized in Table 6-2. Because the wastes proposed for disposal will ultimately
generate large quantities of methane, it is imperative to establish predevelopment levels
of methane in groundwater in the vicinity of the proposed expansion. This is particularly
important because methane is found occasionally in Maine’s groundwater under natural
conditions. In fact, JRL’s current program has detected methane in the pore-water
samples within the wetland west of the existing landfill.

Response: Boron and methane have been added to the long-term monitoring program
as requested. A revised Table 6-2 of Volume Il is included in Attachment SME-4.

Pg 6-8. JRL has proposed an alternative analytical program for some wells. The
proposal calls for sampling the wells designated with the prefix “OW” for field
parameters twice each year and once for the complete list of laboratory parameters. This
protocol will also be followed for the underdrain and leak detection sample locations. |
approve of this approach. It will, however, be necessary to include a protocol (e.g.,
increasing parameter trends) that will trigger the collection of samples for laboratory
analysis three times per year.

Response: We agree and our recommendation is that the protocol for triggering
collection of samples for laboratory analysis stipulates that changing the sampling
program for these wells be based on a yearly evaluation of site water quality in these
wells. The exception to this would be sudden and abrupt changes in water quality that
cannot be explained by other site conditions. In the case of unexplainable sudden or
abrupt changes in the water quality results from the well, the results would be
immediately reviewed with the DEP and a supplemental monitoring program undertaken
to assess the reason for the change in site water quality. A similar approach has been
used in the past at the current site monitoring wells to the satisfaction of both NEWSME
and the DEP.

Pg 6-10, 6.4 Groundwater Level Monitoring. In an effort to monitor the expected drop in
the phreatic surface beneath the expansion footprint, JRL plans to install two vibrating
wire pressure transducers. Providing the transducers operate reliably for the expected
timeframe, the transducers will generate the empirical head data necessary to quantify
how the phreatic water levels decrease with time. To ensure these measurements can be
obtained for an extended time period, JRL may want to consider installing additional
transducers to provide some redundancy in case of equipment failure.

Response: As part of the Application two transducers have been proposed at the
locations shown on Drawing C-102 in Appendix E of Volume lll, to provide the
redundancy discussed in this comment. To further ensure the long-term performance of
these instruments, they will have a more rugged construction and cable than is provided
with a typical pressure transducer.
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Pg 7-1, 7.0 Travel Time Analysis. This section outlines JRL’s approach to conducting the
required travel time analysis. The written summary is thorough and is supported by the
spreadsheets included in Appendix X. In its response to comments, JRL should provide
the Department with an electronic copy of the worksheets. | also recommend the
revisions to this section include schematic cross-sections to illustrate the travel paths to
each of the chosen sensitive receptors.

SME Response: Per the direction of the DEP during the pre-hearing conference held on
February 10, 2016, all documents that are part of the project record must be submitted in
an unalterable form so Excel worksheets has not been included. However, the Excel
worksheets will be made available for DEP review at the SME office in Cumberland,
where they can be reviewed with the appropriate SME staff. Time of travel schematics
are provided in Attachment SME-3, which illustrate the components of subsurface travel-
time used in the analysis (e.g., vertically downward through the till, horizontally through
bedrock, and for surface water receptors vertically upward through the till) for the various
locations where the time of travel analysis were completed.

Pg 7-2, 7.1 Selection of Site Sensitive Receptors. JRL’s analysis of potential sensitive
receptors for the time of travel calculations identified the following receptors: three
locations for potential future private water supplies; one location characterized with
saturated sandy zones within the glacial till; and three locations where groundwater
discharges to the surface water. The seven locations are shown on Figure 7-1. |
generally concur with the sensitive receptors JRL has identified for the analysis. One
might reasonably argue that the sandy zones within the glacial till represent a marginal
sensitive receptor given its limited extent and the fact it is not connected to the mapped
sand and gravel deposits. However, based on data obtained during the pumping tests,
some of the wells (e.g., MW-06-01) screened in the sandy till are hydraulically connected
to the fractured bedrock. Given the potential connection between the sandy till and a
future private water supply (location B on Figure 7-1), including the sandy till as a
sensitive receptor represents a level of conservatism in JRL’s time of travel analysis.

Response: SME agrees that including the sandy till zones as a sensitive receptor
represents a level of conservatism in this analysis. No changes to the travel-time
analysis are required, based on this comment.

Nearest Existing Water Supply. Given the considerable distance between the closest
water supply and the proposed expansion, | agree with JRL that the existing private
water supplies do not represent sensitive receptors. | do, however, believe JRL’s
simplified description of the area providing water to a single family home is misleading. |
don’t disagree that there may be sufficient recharge from an area within 300 feet of a well
but this assumes the borehole penetrates a homogeneous and isotropic bedrock aquifer.
In most instances, the fracture characteristics of the primary water bearing fractures
dictate the area of influence of a pumping well. The other important point relates to the
position of the well in the hydrogeologic system. For example, bedrock wells located at
the toe of a gentle slope may intercept groundwater that has travelled a considerable
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distance from the point of recharge. In fact, JRL has identified wells located along the
western edge of the expansion footprint that intercept groundwater that has travelled in
excess of 1,000 feet. Providing my questions about the groundwater ages determined
using the helium-tritium age-dating method are satisfactorily addressed, JRL will have
provided an independent estimate of a substantial travel distance/time.

Response: In light of the discussion both above and below about the helium-tritium age-
dating method, we believe that no further response is required.

Pg 7-6, 7.2 Improvement Allowances. The improvement allowances for the liner design
allows for a two year offset for the majority of the expansion footprint and three years for
the two areas where the secondary liner includes a geosynthetic clay liner and one foot
of compacted clay. The two areas with the augmented secondary liner are shown on
Figure 7-1. JRL’s proposal also includes 12-inch of compacted marine clay beneath the
entire footprint which qualifies for an additional three years of travel time. In summary,
the total offsets provide for either five or six years of travel time for the entire footprint.

Response: We agree with this comment, and it highlights the high quality of the
proposed liner system design for the Expansion as being protective of the groundwater
resources of the State.

Pg 7-8, 7.4 Calculated Travel Time to Site Identified Sensitive Receptors. | have reviewed
the travel time calculations summarized in this section and the worksheets provided in
Appendix X. Overall the technical approach and the resultant calculations appear
straightforward and logical. Perhaps more importantly, the input values for the
calculations are based on well documented site specific information.

| identified one minor error in the offset credits included in Tables 7-3 and 7-4. After
speaking to Mike Booth of SME, | have concluded the tables mistakenly included a three
year rather than a two year offset for the travel time calculations from the Cell 13
Leachate Sump (Point C) to the surface water discharge point. Reducing the calculated
travel time by one year isn’t critical since the travel time calculations in the till and
bedrock exceeds 35 years to the discharge point. All of the relevant tables, however,
should be revised to include the correct offset value.

Notwithstanding the minor error, the calculated travel times range from 6.2 to 41.8 years.
In summary, the calculated travel times to all of the identified sensitive receptors exceed
the required six year time of travel required by the regulations.

Response: We agree. One additional minor correction is needed to the offset credits
presented in the Application: Cell 11 Southern End to the Southern Sandy Zone. Two
years was used, where three years should have been used, due to the presence of the
augmented liner at that location. The calculated travel time continues to exceed that
required by the DEP Rules. Revised Tables 7-3 and 7-4 of Volume I, along with the
updated Volume Il, Appendix X printouts are included in Attachment SME-4.
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Pg 7-12, 7.5 Sensitivity Analysis. To provide additional information about the range of
estimated travel times to the sensitive receptors, JRL has completed a sensitivity
analysis. The sensitivity analysis has used a range of effective porosities and hydraulic
conductivities for both the till and bedrock. | concur with the range of values used in the
analysis but the explanation, presentation and documentation must be improved. | also
believe it is necessary to expand the sensitivity analysis to include estimates of travel
times while using a combination of the low range porosities along with the highest
hydraulic conductivities.

The report indicates the results of the analysis can be found in Appendix X. It appears
Appendix X does not contain spreadsheets for all of the sensitivity runs used to populate
the table (Summary of Sensitivity Analysis, JRL Expansion Application) summarizing the
results of the sensitivity analysis. Rather than outline the specifics for the additional
analysis in this memorandum, | would prefer to discuss my objectives directly with JRL
and its consultant.

Response: Itis not common practice to vary two parameters simultaneously in a
sensitivity analysis, since the purpose of a sensitivity analysis is to assess the effect that
varying each assumption over some reasonable range has on the result. To vary two
parameters simultaneously is more a means of looking at two unlikely situations
occurring simultaneously, which in our view is not a valid assumption. We have,
however, prepared the requested evaluation. Attachment SME-3 includes the results of
the evaluations when varying two parameters.

Individual, complete printouts for the sensitivity analysis were not included in the
Application for brevity, the results, however are included in Attachment SME-4. We have
added notes to the printouts to improve the explanation and documentation of the format
and values contained on the printouts.

JUNIPER RIDGE LANDFILL EXPANSION APPLICATION
VOLUME I, SITE ASSESSMENT REPORT — APPENDICES A-X

Appendix H — Field-Scale Bedrock Tracer Test Results

The results of the bedrock tracer test were first reported in SME’s September 2008
Bedrock Tracer Report. | reviewed this report and outlined my comments in an October
15, 2008 memorandum. | believe the most significant finding of the tracer test was the
relative absence of the bromide tracer in the downgradient observation wells. The
absence of tracer in the downgradient observation wells indicated the bulk of the
introduced tracer did not travel through the well screens of the observation wells. My
memorandum included a couple of explanations for the relative absence of tracer in the
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observation wells. First, the predominant flow direction in the fractured bedrock may not
be horizontal. Rather, it is possible groundwater flow in the shallow bedrock may have a
significant vertical component of flow and the tracer simply travelled beneath the
observation wells. Another plausible explanation is the tracer traveled vertically through
the bottom of the well as a result of density driven flow. This may have occurred
because the mass of bromide introduced into the injection well resulted in an initial
salinity close to seawater.

The revised report contained in Appendix H concludes the majority of bromide was lost
due to the density of the tracer slug introduced into MW-06-02. Just the same, JRL
believes the “residual” tracer remaining in the injection well (MW-06-02) ultimately moved
downgradient through the fence of observations wells. | agree that density driven flow
helps explain the observed results. However, | am not convinced the tracer test data
demonstrate groundwater flow is predominantly horizontal between the injection well
and the observation wells. In fact, | believe the pumping test results revealed, at best, a
relatively poor connection between the pumping (injection) well and the downgradient
observation wells. Regardless of the correct explanation, it is possible the tracer’s
predominant flow path was toward the observation wells but the mass travelled beneath
the observation wells. This is based on a series of calculations (DEP — Attachment A)
used to provide a rough estimate of the expected bromide concentration one would
expect to observe within the test volume. If the tracer’s path was directly intersected by
the observation wells, one would expect to measure bromide levels in excess of 100
mg/L, perhaps as high as 1,000 mg/L. In fact, the highest bromide concentration
measured was 0.095 mg/L, a level far lower than the value | estimated. The bromide
measured in the observation wells may represent the upper portion of the tracer plume
as it travelled beyond and largely below the observation wells. Again, | don’t dispute that
the tracer travelled in the direction of the observation wells. The point of dispute relates
to the tracer’s trajectory. The data may, in fact, demonstrate a significant downward
component of flow. Regardless, the uncertainty regarding the tracer’s path underscores
the importance of using nested monitoring wells (completed at varying depths) to detect
possible leachate releases.

Response: SME’s interpretation of the pumping test is consistent with Mr. Behr’s, as
documented in Appendix H of Volume Il. The principal direction of the relatively-dense
bromide tracer was downward and that is how we modeled the tracer plume in the
Application. The primary tracer flow direction was rotated downward by adjusting the
relative position of the observation wells to simulate the density driven flow component.
The observation wells intercepted the edge of the plume and provided useful data
against which to calibrate the analytical model to estimate dispersion and groundwater
velocity. The spreading of the tracer in all observation wells over an arc of at least 90
degrees downgradient of the injection well demonstrates the well-interconnected nature
of the bedrock fractures. Had the fracture system not been well interconnected we
would not have recorded the tracer or we may have only recorded it in one observation
well.
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The pumping test that was done on the well also demonstrates a well-interconnected
fracture system in the vicinity of the test. This is evident from the fact that water level
drawdowns were observed in all observation wells over a spread of around 100 degrees
from the pumping well. In a poorly interconnected fracture system maybe only one or
two observation wells would have recorded drawdowns. This integration of fractures is
consistent with the tracer test in that five of the six observation wells, spread over an
angle of about 90 degrees all intercepted the bromide plume. As discussed in our
response to DEP’s comments on Section 3.2.7 above, the test provides useful
qualitative information about the interconnection of fractures that have practical
applications for locating monitoring wells in the bedrock with confidence for detecting the
unlikely event of a landfill liner leak.

The need for nested wells will be considered based on the findings of the Work Plan
described in Attachment SME-2.

Appendix | — Helium-Tritium Groundwater Age Dating Results

As | have noted earlier in this memorandum, additional information must be included to
support the use of this technique. In addition to providing relevant peer reviewed
references on the subject, JRL should provide details about the sampling protocol
followed to ensure the collection of representative samples for age-dating groundwater
using the helium-tritium method. The chain-of-custody sheets for the samples collected
are also needed.

The analyses were performed by the University of Rochester’s Noble Gas Laboratory.
Appendix | contains one laboratory sheet for each of the groundwater samples. The
laboratory report for the sample collected from P-04-06A includes a comment stating the
“Correction is too large to provide valid age. Large amount of terragenic helium - may be
mixed water.” This comment suggests the age determination is not valid. | also find the
tritium data puzzling as the tritium activity (TU) of the sample collected from P-04-07B is
higher than that of P-04-06A. Given tritium’s 12.3 year half-life, the older sample (P-04-
07B) should be characterized by a lower tritium activity than that of P-04-06A. JRL must
clarify these apparent discrepancies so the Department can determine if the age
estimates are valid.

Response: SME responded to DEP’s questions on test protocol and methodologies
above when we addressed questions on Section 3.2.8. The chain-of-custody forms are
not available; however, the Monitoring Well Sample Purging Forms are attached in
Attachment SME-3.

The comment about the terrragenic helium in the sample from P-04-06A was a
cautionary statement by Poreda since he did not know where the sample came from.
However, in comparing the initial tritium content of the sample with the historical
precipitation tritium for the Ottawa, Canada monitoring station, the sample is consistent
with the precipitation tritium for the estimated sample age. The initial tritium content is
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the sum of the measured tritium and the tritiogenic helium-3. Helium-3 is the by-product
of tritium decay. This implies the sample is not mixed with older groundwater. The data
from P-04-07B and P-04-06A is consistent with the estimated ages if one examines the
initial tritium in the samples. The initial tritium is a sum of the sample tritium plus the
tritiogenic helium-3 and is the tritium content of the precipitation. The initial tritium of the
older sample (P-04-07B) is about 26 TUs. The younger sample is 15 TUs. This is
consistent with the decay of tritium in the atmosphere resulting in less tritium in
precipitation over time. Thus, the data is internally consistent.

Appendix J — MW-06-02 Groundwater Pumping Test Results

Pg 1, 1.0 Purpose. | understand the primary purpose of this test was to determine the
interconnectivity of the fractures intersecting the pumping well (MW-06-02) and the
downgradient observation wells. Presumably information about the fracture network
helped JRL design and implement the bedrock tracer test. It is not evident, however,
how JRL used the results from this pumping test to design and implement the tracer test.

Response: The pumping test results showed that the fracture system around the
pumping well was hydraulically interconnected to the observation wells through a well-
integrated fracture system. This qualitative finding (along with all the other bedrock data
collected on-site) suggested a tracer test should demonstrate the same finding, that the
bedrock fractures were well interconnected and we should observed tracer in most
downgradient monitoring wells.

Pqg 2, 3.0 Test Data. The graph in Attachment B depicts the pumping rates throughout
the pumping test. This figure should be revised to include the initial pumping rate of 3.5
gpm that was subsequently determined to be too high.

Please provide an explanation for the Telog data displayed on the drawdown versus time
for the pumping well. Specifically, there is a considerable amount of Telog data collected
between 200 and 500 minutes that is not correlated with the manual measurements.

Response: The Telog data scatter between 200 and 500 minutes is not uncommon with
pressure transducers. The cause is uncertain but likely has to do with a transient
electrical issue. We have discussed this effect numerous times over the years with
technical representatives of the transducer manufacturers; they have never been able to
point to a specific cause. This is the reason that manual measurements are made,
particularly in critical applications.

Pg 4, 4.0 Analysis of Results. As the report notes, the time-drawdown graphs for three of
the observation wells indicate the water levels began to recover before the pumping test
ended. The water level data for OW-06-08 clearly illustrate this phenomenon. The report
mistakenly describes this as a decrease in drawdown rather than recovery of water levels
(i.e., increase in head). This distinction is important as water levels in three of six wells
began to recover as pumping continued. JRL believes the afternoon rain event provides
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an explanation for the recovering water levels. However, based on the estimated slow
travel time through the till, these shallow bedrock wells are not expected to respond so
quickly to a rain event. Please provide further explanation.

My synthesis of the pumping test data suggests the pumping well is at best poorly
connected to the observation wells. The relatively long lag period between the on-set of
pumping and observed drawdowns in the observation wells indicates a less than well
connected fracture system. Further, while drawdown in the pumping well ranged from 10
to 15 feet, maximum drawdown in the observation wells did not exceed 1.0 ft during the
eight hour pumping test. Contrast these results with the drawdowns observed during
the 24-hour pumping test performed on PW-08-01. Within 20 minutes of the 24-hour
pumping tests, drawdowns were observed in an observation well located more than
1,200 feet from the pumping well. Overall, in my view, the results of the pumping test on
MW-06-02 did not suggest it was well suited for the subsequent tracer test.

Response: The reason SME describes the water level response after 400 minutes as a
decrease in drawdown is that the pump rate is decreasing. The drawdowns are
responding to lowering of the pump rate in the later part of the test as we began to shut it
down. This drawdown recovery due to the lessening pump rate is the significant part of
the water level response, not the precipitation. There is likely some water level change
due to the precipitation event, but is overwhelmed by the declining pump rate in the later
stages of the test. As stated in our response to DEP comment on Page 3-29,
precipitation events will cause an immediate rise in groundwater levels due to the weight
of the precipitation in the ground. The barometric efficiency of the specific portion of the
groundwater system affected can be used to correct for this effect if significant.

The lag in water level response has to do with the pump rate, storage coefficient, and
transmissivity of the formation, not necessarily the degree of interconnection of pore
spaces. For instance, in a fine grained soil the pore spaces are intimately connected but
it takes some time for the drawdowns to expand away from the well. The degree of
interconnectedness is demonstrated here by the fact that all observation wells over an
arc of at least 100 degrees around the pumping well had measurable drawdowns. If the
fractures were poorly interconnected some wells would drawdown and others would not.

A direct comparison of drawdowns observed during the MW-06-02 pump test and the
large-diameter wells is inappropriate. MW-06-02 was pumped at a time-weighted
average rate of about 0.2 gallons per minute over an 8 hour period. Total volume of
water removed from the bedrock was about 94 gallons. Drawdown in the pumping well
averaged about 12 to 13 feet. By comparison, the approximately two-hundred-foot
deep, large diameter wells that were positioned in the bedrock fracture zones (PW-08-
01, PW-08-02, and PW-09-04) were pumped at between 32 and 96 gallons per minute
for 24 to 50 hours with pumping well drawdowns of about 59 to 77 feet. Between
approximately 52,000 and 276,000 gallons of water was withdrawn from each of these
wells, compared to the 94 gallons withdrawn from MW-06-02. The longer pumping
periods allowed for the cone-of-drawdown to extend further from the pumping well than
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at MW-06-02, which is what was being sought. The MW-06-02 pump test was
considered a local test to examine rock that was known to be well fractured based on the
downhole geophysics results. It is interesting to note that the hydraulic conductivities
and orientation of the principal directions of hydraulic conductivities calculated for MW-
06-02 and PW-08-01 were similar. In addition, the tracer test in the bedrock showed the
tracer to be entering the downgradient observation wells over an arc of at least 90
degrees. If the fractures were poorly interconnected, we would have expected to see no
tracer at all or maybe one random observation well detecting the tracer. We continue to
conclude that the fractures surrounding MW-06-02 were well interconnected and this is
qualitatively supported by all the available data.

Appendix M — Hydraulic Analysis of Data from Long-Term Bedrock Pump Test at
PW-08-01

Pg 3, 3.0 Pump Test Analysis. Water levels in some of the wells screened in the till
responded to pumping PW-08-01. Although the hydraulic conductivity of the till is
generally significantly less that the underlying bedrock, it is capable of supplying water.
JRL’s revised report should specify the wells where this occurred. Likewise, the shallow
till wells where they observed little change in water level should also be noted.

| believe the data presentation would be improved if JRL summarized the pumping test
data by depicting the maximum drawdown data observed at each well on a site plan.
Later in this memorandum | outline suggested additional data analysis.

Response: As requested, we have summarized the till observation wells where
drawdowns were observed. The range of drawdowns for each well during each pump

test is shown on Figures U-14 and U-15 in Appendix U of Volume Il of the Application.

Appendix U — Bedrock Fracture Interconnectivity

Pg 4, 4.0 Detailed Description of Bedrock Fracture Features at the Expansion Site. This
section summarizes the bedrock characterization data collected in and around the
expansion. At this time it bears repeating that JRL has only completed five bedrock
explorations within the proposed expansion footprint (DEP — Figure 4). Further, only one
(PW-08-02) of the four 200-foot bedrock borings is located within the footprint. A detailed
justification for the relatively small number of borings within the 56 acre expansion is
required. The degree to which the data collected beyond the footprint adequately
characterize the bedrock underlying the proposed expansion is not adequately
addressed in the current application.

Response: The justification for fewer borings is based on the several thousand lineal
feet of earth resistivity that captures the bedrock surface and bedrock fracture zones.
Having said this, we agree with DEP that supplemental data would be useful to refine
our currently proposed monitoring well locations and we are proposing a work plan
contained in Attachment SME-2, to collect supplemental data.
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Pqa 5. 4.1 Bedrock Fracture Orientation. Figure U-2 provides a rose diagram containing
all of the orientation data for fractures observed on four bedrock outcrops and the
“fracture” data obtained from the four bedrock borings logged using the optical
televiewer. As JRL points out, there are two dominant fracture trends (i.e., northeast-
southwest and northwest-southeast) and they are consistent with the results from the
regional photolineament analysis.

Unfortunately, | was unable to locate the table containing the strike and dip data for three
of the four outcrops.

Response: The bedrock outcrop data is in Table 2-1 and Appendix K.

Pg 8. The fracture data collected with the optical televiewer for each of the four borings
are depicted on Figures U-4 through U-7. The strike and dip data for the four boreholes
are remarkably uniform. It is also noteworthy that the boring (PW-08-03) located on a
resistivity high (i.e., low transmissivity) contained far fewer fractures than the three
borings located on the resistivity anomalies.

Response: We agree with the comment. The use of resistivity surveys are a valid
technique at this site to identify highly transmissive bedrock, which in-turn can be used
with confidence to locate bedrock wells for monitoring of landfill performance.

Pg 13. The two photographs (Figures U-8 and U-9) along with the fracture attitude data
illustrate how two closely spaced fractures intersect to help create a relatively well
interconnected fracture system.

Response: We agree with the comment. The fracture system is interconnected, which
shows that closely spaced wells (i.e., closer than 500 to 600 feet) around the landfill will
adequately monitor the landfill.

Pg 15. JRL determined the fracture spacing for four bedrock cores (P-04-07, P-04-12, P-
04-13 and P-04-14) collected from explorations outside the proposed expansion footprint.
This section should also specify the total core length examined. | don’t underestimate
the importance of this data, but how do we know that it is representative of the bedrock
underlying the proposed landfill?

Response: A total of about 408 lineal feet of bedrock core was examined for these four
borings; about one hundred feet per boring. The same type of bedrock was encountered
in P-04-06 and PW-08-02, both of which are within the Expansion footprint. The same
bedrock is also encountered beneath the existing landfill, which abuts the Expansion.
The downhole geophysical logging for PW-08-02, within the Expansion footprint, shows
relatively close fracture spacing, similar to the bedrock cores and outcrops. Thus, we
believe this data is representative of the bedrock underlying the Expansion area.
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Pg 22, 5.0 Pump Test Proof of Bedrock Interconnectivity. The pumping tests performed
on the four 200-foot open bedrock boreholes certainly demonstrated the usefulness of
conducting the 2-D Resistivity surveys to locate potential fracture zones. Interestingly,
JRL suggests additional bedrock explorations may be located using this technique.
After carefully reviewing the modeled 2-D resistivity lines, | urge JRL to consider locating
additional bedrock explorations at several apparent anomalies. One of the additional
bedrock explorations should target the low resistivity area identified on Line 6 (DEP —
Attachment E). This apparent anomaly is located about 500 feet south of PW-08-01 along
the eastern boundary of the proposed expansion. This is within the general area | have
previously noted requires additional bedrock explorations and monitoring wells.
Another apparent prominent low resistivity area appears on Line 8, roughly 500 feet
south of P-04-09A,B (DEP - Attachment F).

Response: We agree with the recommendations. MW-502 and OW-605 were located
along the anomaly identified by resistivity Line 6, which falls between photolineaments.
Line 8 is oriented approximately along the direction of flow from the northern end of the
landfill and is approximately parallel the northeast-southwest trending bedrock fracture
set, so this orientation was not considered conducive to monitoring. Lines 1 and 2 were
used to attempt to align potentially highly transmissive zones when picking wells north of
the Expansion. The work plan in Attachment SME-2 includes added lines, which may
identify target locations for wells north of the landfill.

Pg 25. On Figures U-14 and U-15, JRL has illustrated the range of drawdowns observed
in bedrock wells during each of the pumping tests performed on the four 200-foot
bedrock boreholes. Additional illustrations are warranted to more fully convey the data
collected during the tests. For example, the text states water levels were measured in 24
bedrock wells but the Figure only includes 20. Figure U-15 also appears to include
drawdown data for some of the till wells although the Figure’s title implies it is bedrock
data only. This raises another point. It is also necessary to include figures illustrating
the observed drawdown in the till wells during each of the pumping tests. The text states
that significant drawdown occurred in some till wells during each pumping test.
Comparing the drawdowns observed in both the till and bedrock wells during each test,
may reveal locations where the hydraulic connection between the till and underlying
bedrock is most pronounced.

As | have previously noted, | couldn’t locate the tabulated drawdown data. It is important
to obtain this data in an electronic format so the department can thoroughly analyze the
data.

Response: The manual water level measurements have been tabulated and were
included in Appendix M of Volume Il following the transducer drawdown plots.

Pg 28. JRL has combined all of the drawdown data (normalized to drawdown in the
pumping well) collected during the five pumping tests to generate Figure U-16. This rose
diagram provides an excellent illustration of the relatively uniform network of
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transmissive fracture that exists on a site-wide scale. Transmissive fracture pathways
appear to encompass all azimuths, albeit not from a single location.

JRL must include the tabulated data used to generate Figure U-16. Again, JRL should
provide the data in an electronic format also.

Response: The tabulated data is provided in Attachment SME-3. However per the
direction of the BEP during the pre-hearing conference held on February 10, 2016, all
documents that are part of the project record must be submitted in an unalterable form,
so we are cannot provide the data in electronic format. It is in PDF form, however.

Pg 30, 6.0 Theoretical Confirmation of Bedrock Fracture Interconnectivity. In this section
JRL makes the case the fracture density exceeds the so-called “percolation threshold”
and therefore supports advective groundwater flow. | am concerned that JRL’s analysis
assumes the fracture network observed and mapped at the OC-AG outcrop is
representative of the entire site. It is not clear to me how one extrapolates the findings
from a single outcrop to an entire site. Please elaborate.

Response: SME did not base its conclusion only on outcrop OC-AG. The conclusion is
based on all the outcrop mapping for the Site, all the downhole geophysical fracture
mapping, all the bedrock cores, the photolineament mapping, and MGS regional
mapping. The data collectively indicate there are numerous fractures at relatively close
spacing of a few feet or less that occur in fractures sets that intersect one another and
the fracture lengths are greater than the fracture spacing. Therefore, on the scale of the
Expansion, with fractures intersecting at distances of less than a foot, it is reasonable to
conclude there is significant fracture interconnectivity. The pump tests performed
confirm this interconnectivity from a hydraulic perspective by demonstrating drawdown in
all directions away from the pumping well for distances of up to a couple thousand feet.
The bedrock tracer test results are consistent with well interconnected fractures as
stated above and are inconsistent with limited or no interconnection due to the observed
tracer spreading. The data collectively are the basis for our conclusion that bedrock
fractures on the scale of the Expansion are well interconnected (see Appendix U).

Pg 31, 7.0 Conceptualization of the Bulk Bedrock Groundwater Flow. JRL, in my view,
makes a compelling argument for treating the fractured bedrock, at least on a site-wide
scale, as an equivalent porous medium. Therefore, JRL has reasonably chosen to model
groundwater flow in the surficial and bedrock aquifers using the USGS’ MODFLOW
numerical model. MODFLOW can be expected to model current conditions and evaluate
future scenarios. An important future scenario includes an evaluation of how
groundwater flow directions may change once recharge is reduced to zero beneath the
landfill’s footprint.

Response: Appendix V includes a scenario of elimination of recharge from the
Expansion footprint and its effect on groundwater flow directions beneath the Expansion.
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Appendix V — Groundwater Simulation Juniper Ridge Landfill Expansion Old Town,
Maine July 2015

Pg 15, 5.0 Simulation Results. The last sentence in the first paragraph states, in part,
“....that the anisotropy of groundwater flow through the shallow and deep bedrock is
evident.” Without additional explanation this statement has no significance.

Model simulations included reducing the recharge to zero over the existing facility and
the proposed expansion. These simulations incorporated particle tracking to determine
the potential fate of groundwater originating in the vicinity of the landfill. The particle
tracking simulation is shown on Figure V-6 and demonstrates groundwater originating
from beneath the landfill ultimately discharges to the surrounding streams.

| strongly recommend JRL expand this aspect of the modelling to include pre and post
equipotential head data and the estimated groundwater flow directions. Using the model
to quantitatively determine how the water table changes in response to reducing
recharge to zero seems like a particularly important question to address. As stated
previously, predicting the future location of the drainage divide is important to the
facility’s long-term environmental monitoring plan. | recognize it may require a finer
discretization of the model domain to produce output meaningful at the scale of interest.

Response: The partial sentence quoted at the outset of this comment is poorly worded.
It is intended to mean that if one examines the simulated groundwater flow directions
and compares them to the equipotential contours, they are not exactly perpendicular like
they would be in an isotropic medium; in an anisotropic medium they are not
perpendicular.

Regarding DEP’s recommendation to include pre- and post-equipotential head data and
the estimated groundwater flow directions (relative to recharge cutoff changes), Section
5.0 of the Model Simulation includes: (1) Figure V-5, which illustrates the groundwater
head equipotential contours for model layer 2 (i.e., near the phreatic surface) based on
approximate recharge cutoff conditions for the period selected for calibration (i.e., April
2009); and (2) Figure V-6, which illustrates groundwater particle pathways away from the
existing landfill and expansion area with recharge cutoff over both the existing landfill
and expansion area.

Based on DEP’s recommendation, two supplemental figures are provided in Attachment
SME-3. Figure V-5S supplements Figure V-5 and includes groundwater particle
pathways away from the existing landfill and Expansion area with approximate recharge
cutoff conditions for the period selected for calibration (i.e., April 2009). Figure V-6S
supplements Figure V-6 and includes groundwater phreatic surface contours in the area
of the existing landfill and Expansion with recharge cutoff over both the existing landfill
and expansion area.
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Based on a comparison of Figures V-5 and V-6S, the phreatic surface elevations
decrease in the area of the existing landfill and Expansion as a result of the simulated
recharge cutoff. Groundwater heads were compared at 29 locations at equal spacing
within the expansion area for pre- (i.e., April 2009 conditions) and post-expansion
development in the model. Post-expansion development recharge cutoff results in an
average decrease in head of 23 feet at those locations in the model, with a maximum
decrease of 33 feet in the interior of the expansion and a minimum decrease of 8 feet
along the northern perimeter of the expansion.

Figures V-5S and V-6 illustrate that the divide of the groundwater particle pathway flow
directions (i.e., the groundwater divide) shifts to the east as a result of the recharge
cutoff.

SME further discretized the model in the area of the existing landfill and expansion by
refining the cell spacing from 100 feet by 100 feet to 25 feet by 25 feet. The changes in
simulated groundwater particle pathways and groundwater heads were negligible.

JUNIPER RIDGE LANDFILL EXPANSION APPLICATION
VOLUME Iil, DESIGN REPORT

Pg 4-1, 4.0 Contaminant Transport Analysis. As required by the Solid Waste Regulations
(401.2 G), an expansion application requires a contaminant transport analysis. This
analysis is required to evaluate the potential of a variety of hypothetical failure scenarios
to pose an unreasonable threat to the identified sensitive receptors. In my view,
information obtained regarding the potential threats to sensitive receptors is
conservatively addressed by the completion of a thorough time of travel analysis which
JRL has completed. Regardless, this section describes the hypothetical failure
scenarios evaluated, the analytical methods used for the analysis and the results.

Based upon my review, it appears JRL has completed a satisfactory contaminant
transport analysis. The failure scenarios evaluated do not reveal an unreasonable risk to
the sensitive receptors.

Response: We agree with DEP finding that the contaminant transport analysis is
adequate to meet the Rules and demonstrates the proper siting and design; and that no
unreasonabile risk to the sensitive receptors will exist for the Expansion. Hence the
Expansion meets the Performance Standard Specific in Chapter 401(1)(d).

Pg 4-9, 4.4 Hypothetical Failure Scenarios. This section describes the three failure
scenarios, along with a summary table (Table 4-3) of the contaminant transport analysis.
Table 4-3 contains a portion of the summary data for the analytical solute transport
equation used in each of the failure scenarios. In its current form Table 4-3 includes the
alkalinity, arsenic and nitrate data. Table 4-3 should be revised to include the analytical
solutions for all six of the leachate constituents in Table 4-1.
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Response: Included in Attachment SME-4 is the updated table as requested.

JUNIPER RIDGE LANDFILL EXPANSION APPLICATION
VOLUME IV, OPERATIONS MANUAL

Appendix | - Environmental Monitoring Plan

| have completed a comprehensive review of JRL’s Environmental Monitoring Plan (EMP)
for the proposed expansion. In the following section | have outlined a number of
comments related to the proposed EMP but perhaps more importantly | have outlined a
variety of alternatives to the generally accepted approach used to monitor potential
releases from secure facilities. Because the JRL facility is State owned and privately
operated, it represents a unique opportunity to cooperatively explore one or more
alternative monitoring approaches. Once JRL and its consultant, SME, have an
opportunity to consider my suggestions, | recommend we meet to discuss the potential
to implement one or more of the alternative approaches.

Response: NEWSME is willing to entertain other approaches to environmental
monitoring for the site, however these approaches should be discussed outside of the
permitting of the Expansion since they go beyond what is required by the Rules that
govern the permitting of this facility.

Pg 3-1, 3.1 Groundwater Monitoring. In general, | agree with both the number and
locations of the proposed new wells. Based upon my earlier comments, it will not come
as a surprise that | recommend deeper bedrock explorations and wells along the eastern
boundary of the proposed expansion. To provide a couple of specific examples, OW-
604A and OW-605A should be paired with deeper bedrock wells. The use of air rotary
drilling techniques would enable JRL to cost effectively complete boreholes extending to
target depths in the neighborhood of 200 feet below the bedrock surface. The
subsequent characterization of the bedrock explorations will enable JRL to screen the
appropriate fracture systems.

Response: We agree and will work collaboratively with the DEP to optimally locate the
site monitoring wells using both known site characteristics and the supplemental
information collected from the completed work discussed in the work plan contained in
Attachment SME-2.

Pg 3-1, 3.2 Surface Water Monitoring. The expansion will include two additional surface
water monitoring locations. Because flow in these headwater streams is maintained, in
part, by discharging groundwater, | strongly recommend JRL consider installing
permanent pore-water samplers to monitor the quality of discharging groundwater at
each of these locations.
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Response: We concur with this suggestion and have added a number of permanent
pore-water sample locations to the Expansion monitoring locations. These locations are
shown on Figure 6-1 of Volume Il and Figure 3-1 of Appendix | in Volume IV, included in
Attachments SME-1. Table 3-2 in Appendix | of Volume IV has also been updated and
is included in Attachment SME-4.

Pg 4-1, 4.0 Selection of Monitoring Parameters. The parameter list summarized in

Table 4-1 should be revised to incorporate the comments contained in this
memorandum. At this time | recommend the addition of the following parameters: boron,
methane and tritium.

Response: We have added boron and methane to the proposed monitoring program
and Table 4-1 has been updated to reflect these parameters, as provided in Attachment
SME-4. We have not included tritium in the program, however, but understand that both
BGS and NEWSME would not be opposed to discussing alternate sampling programs,
such as described in your initial comment of Volume 1V, independent of the Expansion’s
permitting process.
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Recommended monitoring alternatives for evaluation

1) Researchers have found leachate generated by municipal solid waste may contain
significant tritium.® A preliminary survey completed by the Department found Maine’s
landfill leachate was characterized by tritium activity* in excess of expected background.
In fact, the Department’s survey found JRL’s leachate contained significant tritium
activity. Tritium may therefore serve as a valuable tracer. To evaluate the potential
usefulness of tritium, | recommend JRL determine the tritium content of the current
leachate. JRL can initiate this characterization in 2016.

Response: We understand that both BGS and NEWSME would not be opposed to
discussing alternate sampling programs such as you described independent of the
Expansion’s permitting process.

2) On several occasions during the past year | have suggested the possibility of
incorporating a tracer into the protective base layer of the liner system. Because the
proposed expansion will be constructed in phases, we will have an opportunity to
explore this possibility using a variety of approaches. For example, JRL could
incorporate a tracer into cell 11. Once waste disposal begins, JRL could analyze both
the leachate generated by this cell and its leak detection system for the introduced
tracer. An ideal tracer will be soluble, conservative and not generally detected in Maine’s
groundwater. During the past several years researchers have developed techniques that
embed synthetic DNA in polylactic acid microspheres.® These techniques are in their
infancy but hold tremendous promise in part because the particles can be uniquely
labeled, detected at extremely low levels and are not prohibitively expensive. Since the
JRL facility is a privately operated state owned facility, it is a particularly good site for
which to evaluate the usefulness of tracers.

Response: We understand that both BGS and NEWSME would not be opposed to
discussing alternate sampling programs such as you described independent of the
Expansion’s permitting process.

3) Historically, monitoring well networks have been successfully used to detect and
monitor the level of contamination downgradient of unlined landfills. Today we routinely
characterize downgradient groundwater at double—lined secure landfill facilities, but the
traditional downgradient fence of monitoring wells no longer represents the initial means
to detect a liner failure from a secure double-lined landfill. JRL’s proposed liner design
incorporates a leak detection layer positioned between a primary and secondary liner
system. Today, robust monitoring of the leak detection system represents the primary
method of detecting a failure in the primary liner. In the event of a significant leachate

3 Hackley, K.C., C.L. Liu, and D.D. Coleman. 1996. Environmental Isotope Characteristics of Landfill
Leachates and Gases. Groundwater: Vol. 34, No 5.

4 Behr, R.S. and R Heath. December 2010. Tritium activity in landfill leachate and contaminated
groundwater in Maine

5 Sharma, A. N., D. Luo, and M.T. Walter. 2012. Hydrological Tracers Using Nanobiotechnology: Proof of
Concept. ES&T. Vol 46 (16) pp 8928-8936.
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release, | expect the most soluble components would be detected by the downgradient
groundwater monitoring well network. However, long before there are any indications of
contamination in downgradient groundwater, monitoring data from the leak detection
system will provide an early warning.

Response: We agree that based on the proposed expansion design the site monitoring
wells are not the “initial” means of monitoring landfill liner performance. The proposed
secondary liner and leak detection system provides both a means to monitor the
performance of the Expansion’s primary liner (i.e., the system that provides for the
containment and collection of landfill leachate) and the initial means to detect and
implement corrective actions due to a liner failure. The early warning afforded by the
monitoring of the leak detection layer allows for a response action to be implemented
before the groundwater monitoring network would detect such a leak. The approach
used to monitor and respond to results from the leak detection monitoring is described in
Volume IV, Appendix P of the Application.

Appendix B of Review Memorandum
January 14, 2016 Memorandum from Gail Lipfert Re: Juniper Ridge Landfill Pumping and
Tracer Test Evaluation.

1. The purpose is stated as determining to what extent bedrock fractures are integrated
or hydraulically connected. It is not clear if they mean to assess the nature of bedrock
fractures across the site or only those between the pumping well and the observation
wells involved in this test

Response: The purpose of the pump test was to qualitatively examine the bedrock
fracture interconnectivity in the vicinity of MW-06-02. The bedrock pumping test was
used as a means to corroborate earlier conclusions that the bedrock fractures were, in
general, well interconnected. Previous data collected from bedrock outcrop mapping,
bedrock core samples and Maine Geological Survey mapping showed that the bedrock
was commonly fractured. The data showed fracture spacing of less than a foot in most
areas, fracture lengths typically greater than the fracture spacing, and fractures oriented
in virtually all azimuths and dips (although there were two prominent fracture sets).
These conditions were identified for the existing landfill back in the early 1990s, the
proposed Expansion area and the areas surrounding the existing landfill and proposed
Expansion. These repetitive findings, along with our experience with similar bedrock at
other sites, led us to conclude the bedrock fractures were well interconnected. The
groundwater pumping test, as well as the tracer test, are believed to be a useful and
efficient way of testing this conclusion. The test was planned to provide a qualitative
indication of whether the fracture system in a localized area of “typical” Site rock would
result in drawdowns of groundwater in observation points surrounding the downgradient
side of the pumping well. If only one well or two non-adjacent observation wells drew
down, there may be some question as to the interconnectedness conclusion. However,
because all observation wells drew down, spread over an arc of almost 180 degrees, the
fracture interconnectedness was confirmed. This achieved our goal of testing the
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bedrock in a qualitative manner. The fact that the drawdown data from the test could be
analyzed by common porous media methods to estimate bedrock hydraulic
conductivities, and these results agreed with slug test results, provided further
confirmation of our interpretations. Not only were we able to calculate the similar
hydraulic conductivities, but the Papadopoulos method showed an azimuth of maximum
hydraulic conductivity which aligns with the prominent bedrock fracture set. The same
result was calculated for the PW-08-01 pump test, lending further credibility to the
results. Appendix U explains our rationale for considering the bedrock fracture system
as being generally well interconnected.

2. Pump Test Procedure:

2a: Groundwater elevations were recorded every 5 minutes, whereas it is recommended
that pumping tests within fractured bedrock be monitored more frequently at the very
beginning to see the effects of fracture control on drawdown, then monitored less
frequently later on.

Response: Our interest was getting the semi-log straight-line drawdown data, which we
did starting around 100 minutes.

2b: The initial pumping rate was only sustainable for 1 minute 20 seconds, which is not
very long. They should have conducted a step-drawdown test first to establish the
pumping rate.

Response: We were aware of the well’s yield based on the downhole flowmeter data
obtained during the geophysical logging of the well (see Appendix F of Volume Il of the
Application). The pump was simply started at full throttle and backed off as needed to
sustain a pump rate. This approach has no effect on the purpose of the test, or on the
transmissivity calculations.

2c: They only monitored wells immediately downgradient of the pumping well, but they
could have monitored the surrounding wells to see if there was any effect.

Response: There are no other nearby wells in bedrock to monitor. The closest was
about 1,000 feet away to the east. Drawdown in wells about 50 feet away were in the
order of 0.1 to 0.8 foot, and so we concluded that at 1,000 feet, drawdowns would have
been unmeasurable. Greater distance monitoring was necessary for the deep bedrock
boreholes with pump rates ranging from about thirty to one-hundred gallons per minute
and drawdowns at the pumping wells of sixty feet or more.

2d: There is no mention of borehole geophysical results to help understand the fracture
system in any of the wells.

Response: The geophysical data is presented in Appendix F and discussed in Section
3.2.5 of Volume Il. The geophysical data is typical of the rest of the bedrock on the site.
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It shows the two principal fracture sets with typical dips in the order 40 to 50 degrees.
Downhole flow meter data showed groundwater advection through the well under
ambient natural gradients. No maijor fracture zone feature that would control the majority
of groundwater flow into the well was observed in the geophysical log or core.

2e: They started monitoring one minute after pumping started instead of monitoring for
a day or two before the test to establish any background water level changes and trends.

Response: This test was intended to last long enough to collect the semi-log, straight-
line drawdowns (maybe up to 8 hours), which it did, and long-term trend data was not
necessary. The straight-line portion of the drawdown curves lasted about five hours and
would have been unaffected by typical long-term water table trends.

2.f: They conducted the test during a thunder storm. The responses at OW-06-08, OW-
06-09 and OW-06-10 to the rain storm at 200 minutes are abrupt and almost
instantaneous, which indicates poorly-constructed wells.

Response: As stated elsewhere, the changes in drawdowns at around 200 minutes are
due to decreasing pump rates, not the precipitation. Furthermore, the monitoring wells
have 20 feet or more of bentonite chips effectively sealing them from the ground surface.

2.g: The Telog and manual water level measurements do not match at MW-06-02
between 200 and 500 minutes in Attachment C.

Response: As indicated in response to the earlier DEP comment (Pg. 2, 3.0 Test Data),
this was likely due to an intermittent electrical problem which these transducers are
prone to. That is the principal reason why manual measurements are taken periodically
and are considered more reliable in this particular instance.

2.h: They don't seem to have Telog data from a couple of the wells (OW-06-05 and -06)/

Response: We did not have enough transducers to instrument all wells, nor was it
necessary to meet the objective of the test.

3.a.i: The time at which the observation wells responded to the pumping are in the
following order, from shortest to longest: OW-06-09, -10, -05, -07, -08, and -06 (9, 20, 35,
45, 45, and 75 min, respectively). The wells with the shortest response time would be the
wells with a more direct fracture pathway.

Response: We agree.
3.a.ii: The depth to which the water levels responded to the pumping are in the following

order, from greatest to least: OW-06-07, 09, 05, 10, 06, and 05 (0.78, 0.65, 0.54, 0.43, 0.16,
0.15 ft). The wells with the greatest responses would be the tightest wells.
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Response: The ones with the greatest responses may or may not be the “tightest wells”,
but the data is the result of the complex, anisotropic, three-dimensional fracture system
between the pumping well and observation wells. Even though the details of how best to
analyze the data may be arguable, the test served our purpose and qualitatively
demonstrated the interconnectedness of the bedrock fracture system in the vicinity of
MW-06-02.

3.b: Table J-1. | don't understand what they mean by the "approximate radial azimuth for
the various observation wells relative to the two predominant fracture set strike
orientations (northeast/southwest and northwest/ southeast)”. There is only one azimuth
value listed, but there are two strikes that they are described as being relative to. | would
be more interested in the azimuth of the strike between the observation wells and the
pumping well relative to true north.

Response: Table J-1 is labeled incorrectly, as the azimuths listed are relative to True
North as is the text. The text should say “Table J-1 lists the approximate radial azimuth
of each observation well relative to True North.”

3.c: The analysis of maximum and minimum principal transmissivities using the
Papadopoulos method has been presented only for five well groupings because these
"provided meaningful results”. How did they determine which results were meaningful?

Response: When a calculation is made, two observation wells are selected along with
the pumping well. Because the method calculates the two principal horizontal
transmissivities, observation wells with greater angular separations (up to ninety
degrees) are more sensitive to observing anisotropic effects than wells that are lined up
within a few degrees of one another. When the wells are closer together radially the
calculation will not show much variation since both wells should theoretically have similar
transmissivities. To determine which results were “meaningful,” we selected five sets of
observation well pairs that we judged based on past experience with the method would
provide a significant difference between the two calculated principal transmissivities and
therefore, their azimuths.

3.d: Last paragraph states that the hydraulic conductivities estimated from dividing the
transmissivities in Table J-1 by the well screen length are greater than measured at the
observation wells. | do not understand this statement - what are the hydraulic
conductivity values that were measured at the observation wells?

Response: The results of in situ slug testing (i.e., hydraulic conductivity values) of these
observation wells are presented in Table 3-2.

4. Appendix H 4.0: second paragraph. OW-06-10 and OW-06-07 are aligned with the two
dominant fracture orientations, but these wells have later arrival times (3 and 3.6 days,
respectively) than OW-06-09 and OW-06-08, which received tracer after 0.8 and 1 days,
respectively. SME interpret these results along with the fact that the wells with the
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steepest groundwater gradients have the longest travel times, to indicate that the
predominant fractures had more influence on tracer velocity than groundwater gradients.
I don't see that the predominant fracture orientations have much influence at all. | would
say that it appears that there are fractures outside the predominant orientations that are
hydraulically connected between MW-06-02 and OW-06-08 and OW-06-09.

Response: In examining the tracer test results, the average direction of the groundwater
flow gradient, based on Figure H-1, is to the east, even though horizontal seepage
gradients are not uniform downgradient of the injection well. The strike direction of
maximum fracture frequency is to the north-northeast/south-southwest. This is along the
foliation pattern of the bedrock. Combining the gradient and fracture strike suggests to
SME that the horizontal plume migration direction is more or less west-southwest from
the injection well, if conditions were ideal and uniform (the tracer cannot move northeast
or east since those directions are upgradient). Therefore, to observe the tracer first in
the southwest quadrant is not surprising and might be expected if conditions were
uniform. Movement of the tracer plume in other directions would be delayed. This is
essentially what is observed and the reason for our conclusions as stated in Section 4.

5: Appendix H 4.0 third paragraph. This paragraph suggests that the early arrival of
tracer at OW-06-09 is consistent with the interplay between the principal hydraulic
conductivity orientation (along predominant fracture sets) and the hydraulic gradient. |
agree that the interplay between the principal hydraulic conductivity orientation and the
hydraulic gradient controls plume direction, but using this logic, the tracer should arrive
at OW-06-07 first instead ofOW-06-09. This paragraph doesn't really explain why tracer
arrived at OW-06-09 first.

Response: See response to Comment 4 immediately above.

6: Overall conclusions. One of the major assumptions in this analysis is that there are
two principal transmissivities along two axes of an ellipse, but examination of the
drawdowns at 200 minutes (before recharge affected the drawdowns) shows that the
pattern of drawdowns is very irregular and cannot be described as an ellipse of
anisotropy. The drawdowns also clearly indicate that the site is heterogeneous, which
negates an underlying assumption for Papadopoulos's method. In general, it appears
that the interconnectivity of the observation wells to the pumping well is quite variable
and cannot be explained by the predominant fracture orientations or principal hydraulic
conductivity orientations.

Response: The bedrock in the vicinity of MW-06-02 contains fractures in various
orientations. When pumping on this well, drawdowns are observed in all radial
directions where observation wells are located. This shows that all the fractures within
about fifty feet of the pumping well are integrated with the pumping well and
interconnected with other fractures. This was our objective for the test. These
observations suggest to us that the bedrock fractures are well integrated and
interconnected. The test, therefore, corroborates the interpretation that this should be
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the case based on the vast amount of bedrock data collected around the Expansion Site
and existing landfill (see Appendix U).

We appreciate the opportunity to clarify and expound on the information contained in the
Expansion Application in response to the comments and recommendations provided in the
January 15, 2016 memorandum. The JRL site has been extensively studied since the early
1990s. Site investigations conducted to-date at the JRL site include the installation of over 80
borings, 94 test pits, seismic refraction surveys (approximately 34,000 lineal feet of transects),
photolineament mapping, bedrock outcrop mapping, in situ hydraulic conductivity testing,
groundwater measurements (wet- and dry-season), groundwater age-dating, groundwater tracer
test analysis, numerous bedrock pumping tests, and water quality sampling and analysis. The
information contained in these responses and the additional supplemental investigation
associated with the proposed work plan to optimally locate the expansion site monitoring wells
will further supplement this geologic and hydrogeologic information on the site. In total, these
investigations and analysis support the fact that the proposed Expansion meets all of the
relevant siting and operational criteria outlined in DEP Chapter 400 and Chapter 401.
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WORK PLAN
FOR
REFINING LOCATION OF MONITORING WELLS AT THE
JUNIPER RIDGE LANDFILL EXPANSION
OLD TOWN, MAINE

1.0 PURPOSE

The purpose of this Work Plan is to present an approach for refining/finalizing the locations for
new groundwater monitoring wells around the perimeter of the JRL Expansion for operational
and long-term monitoring of the landfill. The Environmental Monitoring Plan, includes
establishment of a total of 45 monitoring locations consisting of: (1) background and
downgradient piezometers and wells; (2) additional surface water and pore water sampling
points; and (3) leak detection and underdrain monitoring points. The proposed monitoring
locations associated with the Expansion are as shown on Figure 6-1 of Volume Il of the
Application. Since the Expansion will be developed in a series of cells beginning in 2018 with
the construction of Cell 11, and continuing for a period of about 12 years, the installation of the
monitoring wells included in the monitoring program will be phased as landfill development
proceeds as proposed in the Application. However, in discussions with DEP, we agreed that a
work plan outlining an approach to refine the locations for the proposed monitoring wells should
be provided as part of the Expansion application, to obtain DEP approval prior to beginning field

work.

During the development of this work plan, and in discussions with DEP, we agreed that there
would be an advantage to gathering additional data now to confirm geologic features identified
during the site assessment that will be relevant to siting the individual wells. This will be,

therefore, a refinement of the information already submitted in the Application.
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Thus, we have prepared a staged approach to gather this data as described in this work plan,
with some additional data being collected in the near-term (i.e., spring 2016), and with the input
of DEP', to help plan for what data may be necessary for final siting of the monitoring wells.
This approach will help to fine-tune the geologic data that already exists for the Expansion site,
which, in turn, will help to guide the eventual siting process for the monitoring wells needed prior

to operation of the Expansion.

" MEDEP (Mr. Richard S. Behr) provided comments on the Draft Work Plan for Refining Location of
Monitoring Wells at the Juniper Ridge Landfill Expansion Old Town, Maine, in a memorandum dated
February 25, 2016. Those comments have been incorporated into this Work Plan.
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2.0 APPROACH

The investigations conducted as part of the Expansion Application and documented in Volume Il
- Site Assessment Report show that the bedrock at the site consists of fractured
metasediments, which are typical of this area of Maine. The investigations found that the
bedrock fracturing is on the scale of inches to a few feet. The borehole and surficial
geophysical surveys completed onsite demonstrated that there are also localized, more densely

fractured zones within the bedrock.

Information to be collected during execution of this Work Plan will supplement the available
geologic data and be used to inform placement of the proposed observations and monitoring
wells outside the perimeter of the Expansion. In part, this work will help to ensure more densely
fractured zones have not been overlooked in siting the observation and monitoring wells. The
data will be used to establish the final well locations and the screen depths within the bedrock.
This Work Plan utilizes the same methodologies utilized during the previously completed site
investigations, which has demonstrated that the site meets the requirements contained in DEP

Chapter 401 for landfill siting, design and operations.

Supplemental geophysical survey work is included in this Work Plan, as is installation of
boreholes into the bedrock to confirm the geophysical and photolineament studies already
completed. Each new borehole, as well as two existing boreholes (i.e., the water supply wells
for the office and scale house) within the footprint of the Expansion, will be examined using
geophysical borehole logging methods to establish fracture depths and possible fracture
continuity between boreholes using surficial geophysical methods. Boreholes will be drilled
within the Expansion footprint and along the Expansion’s perimeter. Boreholes that do not
become part of the groundwater monitoring plan will be decommissioned and sealed with grout.
The outcome of this supplemental data gathering program will be the basis to refine the

Expansion’s groundwater monitoring system.
The work plan has been subdivided into two parts: (1) an early phase - Phase 1- which would

be done now, and (2) a later phase - Phase 2- that would be done at least one year before the

beginning of Expansion development (i.e., Cell 11), or tentatively during the summer of 2017

21
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providing all required project permits are obtained. The Work Plan is designed to be completed

in close cooperation with DEP, to streamline decision-making.
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3.0 SCOPE OF WORK

3.1 Phase 1-Background Information for Planning and Confirmation

The purpose of Phase 1 is to collect data for planning and confirmation.

Task 1-Downhole Geophysical Survey of Existing Water Supply Wells. Task 1 of Phase 1

includes conducting downhole geophysical surveys of two existing water supply wells within the
footprint of the Expansion. The pumps will be removed from the existing two water supply wells
(i.e., the scale house and office) at least one day before the geophysical survey begins. Each
well will be logged with a suite of downhole geophysical instruments to examine bedrock
fracture locations, sizes, orientations and fracture water yield. The geophysical logging
parameters are listed in Table 1, along with a brief explanation of the logging objective relative

to identification of bedrock fractures.

Borehole diameter and fracture width data from caliper logs will be used to make preliminary
estimates of fracture depths with the potential for water flow. Fluid resistivity and temperature
are often useful in identifying zones where groundwater is seeping into the borehole. Vertical
flow measurements between transmissive fractures can be evaluated with a heat-pulse
flowmeter. Ambient and induced groundwater flows from fractures will also be measured using
the downhole flowmeter. The acoustic and optical televiewer data will be used to identify planar
features (e.g., fractures, joints, bedding, and foliation) that intercept the borehole wall and
measure their strikes and dips. Results from the downhole geophysical logging will be plotted
as stereo nets, rose diagrams and an image of the borehole wall. The strike and dip data along
with fracture width, will provide a qualitative sense of hydraulic conductivity anisotropy in the
bedrock. The borehole fracture orientations will be compared with those previously measured
at bedrock outcrops, bedrock cores, and existing downhole geophysical studies performed for
the Expansion application. The geophysical survey will be conducted by Northeast Geophysical

Services (NGS) of Bangor, Maine.

3-1
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TABLE 1

BOREHOLE GEOPHYSICAL PARAMETERS

Instrument/Parameter Objective
Caliper (Borehole Diameter) | Fractures are often indicated by widenings along the borehole wall.
Fluid Temperature Changes in fluid temperature can indicate water entering a borehole through
fractures.
Fluid Resistivity Changes in fluid resistivity can indicate water entering the borehole through
transmissive fractures.
Single Point Resistance Electrical resistance between instrument and a surface electrode. Water-filled

fractures often are characterized by low resistance.

Spontaneous Potential (SP) | Electrical voltage between the instrument and a surface electrode. SP sources
can include lithologic changes and water movement in or out of a borehole
through fractures.

Gamma Provides lithologic/formation information. Clay-filled fractures can be
characterized by gamma spikes.

Acoustic Televiewer Oriented acoustical image of the borehole wall, including identification of strike
and dip directions of planar features such as fractures and foliation.

Optical Televiewer Oriented optical image of the borehole wall, including identification of strike and
dip directions of planar features.

Heat-Pulse Flowmeter Measures the vertical flow of water in the borehole, under ambient and pumping

(stressed) conditions. Vertical flow indicates two or more transmissive fractures
intersecting the borehole, at hydraulic disequilibrium.

Task 2-Borehole Drilling Within Expansion Footprint. Task 2 is to conduct additional borehole

drilling within the footprint of the Expansion site. There are several geologic features along the
east side of the Expansion that may be appropriate locations for monitoring wells. Three new
boreholes (B16-101 through B16-103) within the Expansion footprint would be useful in
finalizing the later elements of this work plan. Therefore, the three boreholes would be drilled at
the approximate locations shown on the attached Figure 1 within the eastern side of the
Expansion footprint. Two of these locations (B16-101 and B16-102) have been proposed along
the alignments of previously identified photolineaments and should help resolve their
importance for monitoring. Prior to drilling, the locations of existing photolineaments and denser
fracture zones in the bedrock will be located in the field from the existing mapping. The intent is
to drill along these features (accounting for the interpreted dip of the bedrock structures). A
third borehole (B16-103) will be drilled within the footprint in an area not aligned with a
photolineament to provide a point to compare the bedrock structure to that investigated with the
other two boreholes. The approximate locations of these boreholes are shown on the attached

Figure 1.

All three of the boreholes in Task 2 will extend at least 200 feet below the bedrock surface and

will be drilled using air-rotary methodology. The soil overburden will be cased during
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advancement of the borehole into the bedrock. Soil and rock cuttings will be spread around
each borehole. SME will observe the drilling and will classify rock chip samples obtained from

the boreholes. Soil and rock cuttings will be spread around each borehole.

Each borehole will be developed by pumping and/or surging techniques to remove fine-grained
sediments after the completion of drilling. The recovery rate of water levels will be recorded to
estimate the borehole water yield. Static water levels in each boring will be recorded after levels

have stabilized.

Task 3-Downhole Geophysical Survey of New Boreholes. Task 3 of Phase 1 is to conduct

downhole geophysical surveys of each of the new boreholes. Each of the three boreholes
described in Task 2 will be logged with the same downhole equipment and methodologies as

described in Task 1 to examine structure locations, sizes, orientations and fracture water yield.

Task 4-Data Compilation and Review. Task 4 will be data compilation and review of the

information gathered in Tasks 1 through 3. DEP will be notified of the specific schedule for the
various work elements of Phase 1 and will be kept abreast of the results of the investigations.
The data compiled from the investigations will be reviewed with DEP and it is anticipated at
least one meeting with DEP will be held to review the results of the Phase 1 investigations. The
results of the investigations will be reviewed in terms of (1) the voluminous existing data; (2) the
understanding of both the bedrock depth and structural features, as they relate to locating, both
horizontally and vertically, zones to be screened for the Expansion’s monitoring wells; and (3)
the interpretation of the groundwater flow paths beneath the Expansion footprint. These
findings will be presented in a written report to supplement the information contained in the
Expansion application. The report will include borehole logs; the geophysical report; survey
data, a map showing the locations of the Phase 1 boreholes; and a summary of the
supplemental field investigation work. Any appropriate refinements to the Phase 2 program,
discussed below, will also be included. The schedule for completing Phase 1 is discussed in

Section 4.0 of this Plan, below.
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3.2 Phase 2-Locating Monitoring Wells

The objective of the Phase 2 program is to optimally locate the Expansion’s observation and

monitoring wells.

Task 5-Electrical Earth Resistivity. Task 5 involves performing earth resistivity transects as part

of Phase 2 of this Plan. Electrical earth resistivity (resistivity) transects will be completed to
supplement existing resistivity transects, as shown on Figure 1. This will include running one
transect (Line S-1, on Figure 1) along the northern boundary of the Expansion and a second
along the western boundary of the Expansion (Line S-2). Transect S-2 parallels existing Line 9
and will be used to help determine the azimuths of potentially interconnected anomalies, to aid
in locating the well west of the Expansion. A third transect will parallel the eastern side of the
Expansion (Line S-3) and pass through proposed monitoring locations OW-604A, OW-605A,
and OW-06-03. Transect S-3 parallels existing Line 6 and will be used to help determine the
azimuths of potentially interconnected anomalies, to aid in locating the well east of the
Expansion. Finally, two transects will pass through the Expansion area, one with a northwest-
southeast orientation (Line S-4) and one east-west (Line S-5). Line S-4 will pass nearby to two
existing water supply well casings, which should not significantly impact the bedrock 2-D
resistivity results since the casings are vertical and do not penetrate significantly into the
bedrock. Line S-5 will pass through two of the proposed bedrock borehole explorations (B16-
101 and B16-102) installed as part of Phase |. Over-head electrical lines in the vicinity of the
scale house, office and access roadway to the highway may locally interfere with the resistivity

transects.

The purpose of the resistivity transects is to further refine information from previous
investigations on fracture zones in the bedrock, which will provide information necessary for
optimally locating new Expansion observation and monitoring wells. The earth resistivity results
will also provide additional data on the soil overburden thickness. The earth resistivity transects
will be “calibrated” by passing them over existing site borings that extend beneath the bedrock
surface. The preliminary locations of these transects are shown in Figure 1, pending DEP
review. This resistivity work will be done in close coordination with DEP. The earth resistivity

survey will be conducted by NGS.
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Task 6-Additional Borehole Drilling. Task 6 of the Plan requires additional borehole drilling.
Based on the results of the geophysical surveys and preliminary boreholes described in

Phase 1, the six proposed monitoring boreholes (OW-602A, OW-605A, OW-606 A&B,
OW-608A&B, MW-507 and OW-611A) will be drilled using the air-rotary hammer technique.
The boreholes will be located outside of and along the northern (one), eastern (three) and
western (two) boundaries of the Expansion. The approximate locations of these boreholes are
as presented in the Expansion application, and are shown on Figure 1. The locations and
depths of these wells will be finalized after the Phase 1 data has been analyzed. One of the
boreholes will be intentionally located on a bedrock zone that indicates a relatively lower
fracture density to aid in confirming and calibrating the earth resistivity survey data.
Furthermore, prior to the beginning of drilling, SME and DEP will finalize the borehole locations

and depths.

The new boreholes will allow access for downhole geophysical logging tools to the presence of
fractures or fracture zones identified by the earth resistivity transects and photolineaments. The
boreholes will be nominally six inches in diameter and drilled a minimum of 200 feet deep into
bedrock. The soil overburden will be cased during advancement of the borehole through the
bedrock. Soil and rock cuttings will be spread around each borehole. Rock chips will be

visually logged.

Each borehole will be developed after the completion of drilling. The recovery rate of water
levels will be recorded to estimate the borehole water yield. Static water levels in each boring

will be recorded after levels have stabilized.

Site preparation for drilling will include clearing of brush and trees, and construction of access
roads sufficient for a three-axle, water-well-style drill rig, support trucks, and equipment.
Erosion control at these drilling locations will include installation of silt fencing between work

areas and surface water streams (if any).

Task 7-Downhole Geophysical Survey. Task 7 will involve a downhole geophysical survey.

Each of the six boreholes drilled in Task 6 will be logged with the same downhole logging
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probes utilized in Task 1 to examine fracture locations, sizes, orientations and fracture water

yield.

Task 8-Location Survey. Task 8 of the Plan is to conduct a location survey. Once the

boreholes and geophysical transects are completed, their horizontal and vertical locations will
be measured by survey. Horizontal locations will be measured to the nearest one-foot and

vertical locations measured to the nearest 0.1 foot.

Task 9-Data Review and Monitoring Well Identification. Task 9 will involve final data review and

monitoring well identification. Once the Phase 2 field work is complete, the results of Tasks 1
through 8 will be provided to DEP in a summary report documenting what was done, how it was
done, and the purpose of each Task performed. The collected information will be used to
finalize the overall depth, location, and screen length for the Expansion’s observation and
monitoring wells, in cooperation with DEP. Available mapping provided in the Site Assessment
Report will be updated to show the new boreholes and geophysical transects. The submittal will
include the NGS report and logs for the boreholes. Groundwater elevations will be measured at
the new boreholes and compared to those of existing surrounding wells and piezometers.
Bedrock depth and fracture patterns will be compared with existing data. The report will include
a description of the field work and an interpretation of the findings. The information gathered
will be used to support SME’s recommendations for final monitoring and observation well
placement, design and construction. Well placement will focus on transmissive zones in the
bedrock that can conduct groundwater from beneath the Expansion to its perimeter. DEP will

approve each well location and screened interval, prior to installation.

Once the locations and designs of the monitoring wells are complete, they will be installed at
least one year before the construction of the adjacent individual Expansion cells are complete.
Attachment 1 contains a revised Table 3-1 from the Expansion’s Environmental Monitoring Plan,
contained in Volume IV of the Application. The revised Table 3-1 includes the tentative
installation schedule for the proposed site monitoring wells. Once the wells are installed and
have a chance to equilibrate with the adjacent formation, they will be sampled for at least four

rounds to establish pre-Expansion water quality. Boreholes, piezometers, and wells within the
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Expansion footprint will be grouted to eliminate open holes through the glacial till into the
bedrock.
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TABLE 3-1

EXPANSION GROUNDWATER MONITORING WELLS

(Revised 2/2016)

2016Casella_work_plan_mw_location.docx

Sevee & Maher Engineers, Inc.

March 4, 2016

Landfill Tentative Screen Tentative
Expansion Monitoring Geologic Unit Interval Depth? Installation
Boundary Well Screened (feet bgs) Schedule®
Background MW-206 Overburden 15 - 20 Presently Installed
Background P-206A Bedrock 865 - 905 Presently Installed

One year before
Background MW-04-09A Shallow Bedrock 36 - 39 Cell 12 constr.
Background MW-04-09B Overburden 13 - 155 | Qe vearbefore
ell 12 constr.
One year before
MW-501 Shallow Bedrock 57 - 67 Cell 11 constr.
MW-06-01 Overburden 10 - 20 Presently Installed
One year before
MW-502 Bedrock 36 - 46 Cell 12 constr.
One year before
MW-503 Bedrock 65 - 75 Cell 13 constr.
One year before
OW-601A Bedrock 88 - 98 Cell 11 constr.
One year before
OW-601B Overburden 51 - 61 Cell 11 constr.
Eastern OW-602A Bedrock 52 - 62 Phase 2
One year before
OW-603B Overburden 34 - 44 Cell 11 constr.
One year before
OW-604A Bedrock 39 - 49 Cell 11 constr.
OW-605A Bedrock 32 - 42 Phase 2
OW-606A Bedrock 44 - 54 Phase 2
One year before
OW-606B Overburden 7 - 17 Cell 13 constr.
One year before
OW-06-03 Overburden 10 - 15 Cell 11 constr.
One year before
MW-504A Bedrock 117 - 127 Cell 13 constr.
One year before
MW-504B Bedrock 69 - 79 Cell 13 constr.
One year before
MW-505 Bedrock 76 - 86 Cell 13 constr.
One year before
MW-506 Bedrock 55 - 65 Cell 13 constr.
One year before
North OW-607B Overburden 61 - 71 Cell 13 constr.
ornem OW-608A Bedrock 69 - 79 Phase 2
OW-608B Overburden One year before
32 - 42 Cell 13 constr.
OW-609B Overburden One year before
19 - 29 Cell 13 constr.
OW-04-11A Overburden One year before
48 - 49 Cell 13 constr.
OW-04-11B Overburden 9 - 10 One year before
Cell 13 constr.
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Landfill Tentative Screen Tentative
Expansion Monitoring Geologic Unit Interval Depth? Installation
Boundary Well Screened (feet bgs) Schedule?

MW-507 Bedrock 33 - 43 Phase 2
One year before
MW-508 Bedrock 40 - 50 Cell 14 constr.
One year before
OW-610A Bedrock 27 - 37 Cell 14 constr.
Western
OW-611A Bedrock 31 - 41 Phase 2
Bedrock One year before
OW-04-07A 73 - 83 Cell 14 constr.
Bedrock One year before
OW-04-07B 24.5 - 25.5 Cell 14 constr.
Notes:

1.  Well screen intervals for new wells and piezometers are preliminary and
based on: site lithology; 10-foot long screens; overburden screens are two
feet above bedrock; and bedrock screens are 25 to 35 feet below bedrock
surface.

2. Well Depths identified as being installed in Phase Il will be drilled to a
depth of 200 feet. Screen intervals will be determined based on Phase 1
investigation.

3. Bedrock wells installed during Phase 2 of the work plan for refining the
location of the monitoring wells will be installed tentatively during the
summer of 2017 provided the Expansion Application has received all
require approvals.
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4.0 SCHEDULE

The downhole geophysical logging of the existing two water supply wells, drilling of the three
preliminary boreholes and the downhole geophysics in Phase 1 are scheduled to be initiated in
March of 2016. It is expected to take up to two months to coordinate access, water pump
removal and replacement, drill the boreholes, and get the data report from NGS. It is expected
that our report to DEP will be submitted in May 2016. Weather and driller availability may affect

this schedule.

For Phase 2, the resistivity survey will require about one week to clear the transects and up to
two weeks to complete the field work. This work is scheduled for the summer of 2017, after the
Expansion application is approved. Once started, the results should be available in near real-
time for review with DEP. The borehole drilling will take about two to three days per location
once access is provided. Access may take some time to complete since most of the boreholes
are away from existing roads in heavily wooded areas and the potential impacts on habitat will
need to be considered. Clearing and road building for the drilling may take a few weeks but
could be on-going during the earth resistivity field work and the start of drilling. Downhole
geophysics can be scheduled as soon as the wells have had a chance to rest for one or two
weeks. It is not uncommon to complete the downhole work at a rate of two boreholes per day.

Phase 2 may require up to four to six months to complete.
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APPENDIX M

SUMMARY OF INSTRUMENTED WELLS AND PIEZOMETERS
DURING PUMPING TESTS



Summary of Instrumented Wells and Piezometers During Pumping Tests

Section 3.2.13 Fracture Interconnectivity Pumping Tests

PW-08-02

PW-08-01 & PW-08-02

P

K Well:

PW-08-01

PW-08-04

PW-08-03

Test Start:

1/29/09 13:00

[ 2/2/09 12:15

2/5/09 13:00

3/17/09 14:00

3/23/09 12:30

Water Levels were Measured at Each Location, Using Either a Transducer or Manually, as Indicated With an "X"

Location

Transducer Manually

Transducer

Manually

Transducer

Manually

Transducer

Manually

Transducer

Manually

MW-04-111

MW-05-01

MW-05-02

MW-05-03

MW-05-04

MW-05-05

MW-06-01

MW-06-02

MW-207

MW-223A

X|X|X|x

X|X|X|x

MW-223B

MW-227

MW-302R

XX |X|X|X|X|X

MW-304A

OW-06-05

OW-06-06

OW-06-07

OW-06-08

OW-06-09

OW-06-10

P-04-05A

P-04-05B

P-04-06A

P-04-06B

P-04-07A

P-04-07B

P-04-07C

P-04-08A

P-04-08B

P-04-09A

P-04-09B

P-04-10A

DX XXX XXX |X|X|X|X|X|X|X|X]|X]|X|XxX

P-04-10B

P-04-11A

>

P-04-11B

P-04-12A

DX XXX 3K X X 3K | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X[ X | X | X | X | X | X | X|X|X

DX K333 X X 3X | 3X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X[ X | X | X | X | X | X|X]|X]|X

P-04-12B

S X233 X 3K X | 3K 3| X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X|X|X]|X

P-04-12C

P-04-13A

P-04-13B

P-04-13C

XX |X|X|X|Xx

P-04-14A

P-04-148

P-06-04A

P-06-04B

P-08-03A

P-08-03B

P-08-04

P-08-06

P-08-07

XXX |X|X|X|X|X|X]|X]|X]|XxX

XXX |X|X|X|X|X|X|X|X]|X]|Xx

XXX |X|X|X|X|X|X|X|X]|X]|Xx

P-08-09A

P-08-09B

P-08-09C

P-08-10A

P-08-10B

P-08-10C

P-213A

P-213B

PW-08-01

PW-08-02

PW-08-03

PW-08-04

X|X|X|x

X|X|X|Xx
XX |X|x

X|X|X|Xx

X|X|X|Xx

X|X|X|Xx

Scale House

XX |X|X|XxX

Office Supply

XX |X|X|X|Xx

XX |X|X|X|XxX

S XXX 33X X 3X | 3X | X | X | X | 3K | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | X | XX | X | X | X | X | X[ X | X | X | X | X | X | X|X|X]|X

Response to MEDEP comments, page 3-24 section 3.2.13
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APPENDIX R

TEST METHODOLOGY FOR BASAL TILL LABORATORY COLUMN TRACER
TEST



TEST METHODOLOGY USED FOR BASAL TILL LABORATORY COLUMN TRACER TEST

1.

2.

Determine the sample properties, including specific gravity and dry density.

Re-compact soil to approximately match typical site conditions, place in triaxial cell and
pressurize overnight to saturate.

Check saturation (B-value), apply a hydraulic pressure gradient of 2psi across the
sample; and monitor hydraulic conductivity for consistency. Maintain cell and head
pressures and close valves to isolate the sample.

Install a Bladder Accumulator, which contains a solution of 4,076 ppm Sodium Bromide
(permeant), on the influent end of the sample.

Install (2) 24” lengths of sample tubing in series at the effluent end of the sample cell,
which will allow for sample collection of un-altered effluent. Determine tubing volume.
Quick disconnecting shutoff fittings were used at each end of the sampling tubes to
maintain pressure and eliminate the loss of fluid when disconnected. Install another
bladder accumulator on the effluent side of the sample tube chain, which contains
Distilled De-ionized water (DI water).

Re-pressurize the sample and apply the 2 psi hydraulic pressure across the sample. At
this time Sodium Bromide solution begins to enter the influent end of the sample cell.

After the tracer solution has been introduced, sampling occurs at approx. every 8-12
hours. The sampling tube closest to the sample is removed from the apparatus and
drained into a vial, then rinsed and refilled using DI water and re-installed into the
apparatus down gradient of the other sampling port.

The effluent sample in the vial is measured and diluted with DI water up to the 15ml
level. That solution is then tested using HACH titration test kits for Chloride. Different
test kit ranges should be used to define the full range of Sodium Bromide concentrations
up to the influent concentration. (Note, for the JRL sample, three kits were used.)

Repeat sampling until the effluent concentration stabilizes at the influent concentration.
(Note, for the JRL sample this took approximately 15 days, and resulted in passing
approximately 2.2 pore volumes through the sample.

\\Nserver\cfs\Casella\OldTownLandfil\Expansion\9.35MCY-Expansion\Project Regulatory Review\Geotech\Methodology used for
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Figure 4-3 Enlarged Photographs
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Figure 4-3 Enlarged Photographs
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Figure 4-3 Enlarged Photographs
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APPENDIX D

GROUNDWATER TREND PLOTS AT REPRESENTATIVE LOCATIONS



GROUNDWATER TREND PLOTS AT REPRESENTATIVE LOCATIONS
JUNIPER RIDGE LANDFILL EXPANSION
OLD TOWN, MAINE
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GROUNDWATER TREND PLOTS AT REPRESENTATIVE LOCATIONS
JUNIPER RIDGE LANDFILL EXPANSION
OLD TOWN, MAINE

P-04-07B (Bedrock) P-04-09A (Bedrock)
185 169
184 168
183 167
182 166
@ @
& &
< 181 S 165
S S
B B
S 180 S 164 % [\\ [\\
@ A @ \j \ / \
2 179 7 £ 163
z H
5 178 § 162
o o
177 161
176 160
175 ‘ ‘ 159 ‘ ‘
1/1/2007 7/3/2007 1/1/2008 7/2/2008 1/1/2009 1/1/2007 7/3/2007 1/1/2008 7/2/2008 1/1/2009
——P-04-07B ——P-04-09A

\\nserver\CFS\Casella\OldTownLandfill\Expansion\9.35MCY-Expansion\Project Regulatory Review\XIs\Casella_WL_Elevations & Plots.xIsx
2/24/2016
Page 2 of 4



N
o
a

GROUNDWATER TREND PLOTS AT REPRESENTATIVE LOCATIONS
JUNIPER RIDGE LANDFILL EXPANSION
OLD TOWN, MAINE
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GROUNDWATER TREND PLOTS AT REPRESENTATIVE LOCATIONS
JUNIPER RIDGE LANDFILL EXPANSION
OLD TOWN, MAINE
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APPENDIX X

TIME OF TRAVEL SCHEMATICS
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APPENDIX X

TIME OF TRAVEL EVALUATION OF VARYING TWO PARAMETERS



TIME OF TRAVEL EVALUATION OF VARYING TWO PARAMETERS

JRL Expansion Application.
Values shown here include Offsets and Credits, Yielding Total Travel Time to Site Sensitive Receptors

Cell1l 1 connr | cet1z | cenaz | "3 | ceaa | cellia | cell1s | celits Cell 16
Southern Leachate Leachate
Center Center Center Center Center Center Center
Node: End Sump Sump
Site Sensitive Receptor: A B C C C D E F G G

TIME OF TRAVEL EVALUATION OF VARYING TWO PARAMETERS

Hydraulic
Conductivity Porosity A B ¢ ¢ ¢ b E F G G
Low Till? 1.7 x 10-5 0.18 10.4 6.7 10.3 10.2 19.8 255 7.4 5.6 8.1 10.7
Base Evaluation Till* GeoMean Till® 9.4 x10-6 0.25 16.5 8.9 16.3 16.0 40.8 53.7 9.3 6.2 9.7 16.3
High il 5.2 x10-6 0.3 28.4 133 27.9 27.2 81.7 108.5 12.9 7.3 12.8 27.2
Low BR® 4.2 x 10-5 0.000059 16.2 8.8 15.0 14.7 40.0 52.9 9.1 6.0 7.8 15.4
Base Evaluation Bedrock GeoMean BR® 3.5x10-5 0.001 16.5 8.9 16.3 16.0 40.8 53.7 9.3 6.2 9.7 16.3
High BR 2.9x10-5 0.016 23.6 11.8 40.8 41.1 58.0 70.2 12.4 9.9 47.1 335

NOTES:

1. The hydraulic conductivity values used in this analysis are horizontal hydraulic conductivity measurements. As described in Section 5.1.4 of Volume Il of the Application, the average KH/KV ratio of the soils on-
site was calculated to be 63, so using the horizontal hydraulic conductivity provides a conservative estimate of travel time, since the horizontal hydraulic conductivity is higher than the measured vertical hydraulic
conductivities and the travel time calculations assume vertical flow through the till soils.

2. Travel time (Low Till), assumes a combination of: the Upper Confidence Limit for the mean horizontal hydraulic conductivity of the Till, as defined in Section 7.5 of Volume Il of the Application; the low porosity of
the Till, as defined in Section 7.5 of Volume Il of the Application; and the GeoMean BR values.

3. Travel time (GeoMean Till), assumes a combination of: the Geometric Mean of Till (GeoMean Till), determined from site-specific data using the more permeable horizontal hydraulic conductivity values of the Till,
as described in Section 7.4 of Volume |l of the Application; the Till porosity values, as defined in Section 3.3.6 of Volume Il of the Application; and the GeoMean BR values.

4. Travel time (High Till), assumes a combination of: the lower confidence limit for the mean horizontal hydraulic conductivity of the Till, as defined in Section 7.5 of Volume Il of the Application; the high porosity of
the Till, as defined in Section 7.5 of Volume Il of the Application; and the GeoMean BR values.

5. Travel time (Low BR), assumes a combination of: the upper confidence limit for the mean horizontal hydraulic conductivity of the Bedrock, as defined in Section 7.5 of Volume Il of the Application; the low
porosity of the Bedrock, as defined in Section 7.5 of Volume Il of the Application; and the GeoMean Till values.

6. Travel Time (GeoMean BR), assumes a combination of: the Geometric Mean of Bedrock (GeoMean BR), determined from site-specific data using the geometric mean of the horizontal hydraulic conductivity
values for Bedrock as described in Section 7.4 of Volume Il of the Application; the Bedrock porsity value, as defined in Section 3.3.6 of Volume Il of the Application; and the GeoMean Till Values.

7. Travel time (High BR), assumes a combination of: the lower confidence limit for the mean horizontal hydraulic conductivity of the Bedrock, as defined in Section 7.5 of Volume Il of the Application; and the high
porosity of the Bedrock, as defined in Section 7.5 of Volume Il of the Application; and the GeoMean Till values.
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TIME OF TRAVEL EVALUATION OF VARYING TWO PARAMETERS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ
Client: NEWSME Date: March 4, 2016 VARYING TWO PARAMETERS: Low Till Ckd by: MSB

NO ellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
PURPOSE: To calculate the time of travel for a hypothetical drop of liquid to travel from the base of the Imported Soil Layer to the Sensitive Receptors shown on Figure 7-1.

INPUT PARAMETERS:
Soil Layer Name (Top Down) Layer Thickness Effective Porosity Hydraulic Conductivity Conversions
Imported Soil Layer tisL = 1 ft ML = 0.39 kis. =[ 1.0E-07 |cm/sec 1.0E-01 |ft/yr
Till (Native and recompacted as Fill) Tr = Varies, based on Geology, see below [ 0.18 kr =| 1.7E-05 |cm/sec 1.8E+01 |ft/yr 3.2E+07 sec/yr
Bedrock (horizontal) Lgr = Varies, based on Geology, see below ngr =| 0.001000 ker =| 3.5E-05 |cm/sec 3.6E+01 |ft/yr 30.48 cm/ft
- . Cell 13 Cell 16
Nodes (Refer to Figure 7-1in Volume Il of the Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 Cell 14 Cell 15 Cell 16
o Leachate Leachate
Application) End Center Center Center Center Center Center Center
Sump Sump
Parameter Units Symbol or Equation a 2 d < 9 © & v & o
Existing Ground Surface| ft, Elev Eexas 212.66 213.62 210.00 200.00 176.39 207.00 207.00 204.00 201.29 190.61
Base of Grubbing, Elevation| ft, Elev Egrus 211.66 212.63 209.66 199.00 175.38 206.67 206.67 203.01 200.29 189.60
Base Grade of Secondary Liner System (or Base of Imported ¢ ¢\, Eanse 214.00 21049 | 20600 | 19415 | 17100 | 207.42 | 207.42 | 20465 | 201.02 191.00
Soil Layer), Elevation
Underdrain, Thickness ft Tup 0 0 0 1 1 0 0 0 0 0
Bedrock Surface, Elevation| ft, Elev Egr 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Existing (Dry Season) Phreatic Surface, Elevation| ft, Elev Epgy.ps 192.94 193.25 201.00 192.28 166.11 198.88 198.88 196.36 193.16 181.88
Existing (Wet Season) Phreatic Surface, Elevation| ft, Elev Ewer-ps 197.41 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 184.62
Existing (Dry Season) Potentiometric Surface in Shallow| ¢ ¢\, Eonvsson (Note 1) 192.04 19000 | 19214 | 18103 | 16296 | 19888 | 19888 | 18862 | 184.09 18188
Bedrock, Elevation
Existing (Wet Season) Potentiometric Surface in Shallow ¢ ., Euerpsson (Note 2) 197.41 19625 | 197.67 | 18500 | 17000 | 20000 | 200.00 | 19294 | 186.80 18462
Bedrock, Elevation
See Note 3 See Note 3
SUMMARY OF TRAVEL TIMES (see the following pages for details):
Site Sensitive Receptors Figure 7-1 in Volume Il of the Application A B © © © D E F G G
Offset Credits| Years MEDEP 401.2.D(2) Secondary liner with leak detection. 3 2 2 2 2 3 3 2
Imported Soil Credits| Years MEDEP 401.2.D(2) imported soil 3 3 3 3 3 3 3 3 3 3

Calculated Travel Time: Sum of Time to Bedrock Determined in the following pages (Value from bottom of

Surface; Time through Bedrock; and if appropriate| Years 3) 4.4 17 53 52 14.8 19.5 1.4 0.6 3.1 4.7
Time to Surfacewater page
Total Travel Time to Site Sensitive Receptor| Years 10.4 6.7 10.3 10.2 19.8 255 7.4 5.6 8.1 10.7
NOTES:
1. Dry Season Potentiometric Surface in Shallow Bedrock is equal to the Dry Season Phreatic Surface when it is below the bedrock surface (Cell 14 Center and Cell 16 Sump), otherwise the Potentiometric surface map (Figure 5-8 in Volume Il of the Application) was
used.

2. Wet Season Potentiometric Surface in Shallow Bedrock is equal to the Wet Season Phreatric Surface when it is below the bedrock surface (Cell 16 Sump), otherwse the Potentiometric Surface map (Figure 5-8 in Volume Il of the Application) was used.

3. The wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only source of vertical flow for this
node. See "Hydraulic Gradient Calculation for Dry Till", unit gradient assumption applied to the Imported Soil Layer.
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TIME OF TRAVEL EVALUATION OF VARYING TWO PARAMETERS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ
Client: NEWSME Date: March 4, 2016 VARYING TWO PARAMETERS: Low Till Ckd by: MSB

NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO BEDROCK SURFACE

Soil Profile (vertical thickness through which a hypothetical leak Cell 13 Cell 16
travels, top down): . ” - Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Application) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Is Fill Soil Required (in addition to Underdrain)? CUT or FILL FILL CUT CUT CUT CUT FILL FILL FILL FILL FILL
Fill Thickness is:|  ft IF(FILL, Teni=(Esnse-Tuo)-Ecrus) 2.34 0.75 0.75 1.64 0.73 1.40
Native Till Thickness|  ft Triu=(Egase-Tuo-Esr) 1.86 25.25 23.84 39.77 40.72 6.52 6.52 15.10 30.84 2.22
Delta L, (for hydraulic gradient calculation)|  ft AL=Tpy T 4.20 25.25 23.84 39.77 40.72 7.27 7.27 16.74 31.57 3.62
Hydraulics:
Base of Liner System, Elevation| ft, Elev Egase 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain Present Yes or No No No No Yes Yes No No No No No
Head Driving Seepage| ft, Elev Enps = (Note 1) Till is Dry 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 Till'is Dry
Wet St Potenti tric Surface in Shallow Bedrock, . -
{Wet Season) Potentiometrlc Surface In Sha o oo 1, Elev Euis s son Tillis Dry 19625 | 197.67 | 18500 | 17000 | 200.00 | 20000 | 19294 | 186.80 Tillis Dry
Bedrock Surface, Elevation| ft, Elev Egg 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Head Receiving Seepage, Elevation| ft, Elev Eprs = Max(Eyys.ps ser OF Egg) (Note 2) Till is Dry 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 Till is Dry
Delta H, (for hydraulic gradient calculation)|  ft/ft AH = Eyps - Eygs Till is Dry 4.35 4.28 13.21 1.50 0.44 0.44 7.50 12.45 Till is Dry
Existing Hydraulic Gradient (Wet Season)|  ft/ft igps = AH/AL (Note 3) 0.0106 0.17 0.18 0.33 0.04 0.06 0.06 0.45 0.39 0.0106
Travel Time to Bedrock Surface:
Travel Time to Bedrock Surface, under Wet Season|  yeapg TTars = (AL X nqyyy) / (K, X iprs) 4.04 1.50 1.36 1.22 11.30 1.23 1.23 0.38 0.82 3.48
hydraulic conditions

NOTES:
1. Assumed to be the existing wet season potentiometric surface away from sumps. Where Till is Dry, See Note 3 on Page 1.
2. The Elevation Head Receiving Seepage is the highest of: a) the Bedrock Surface; or b) the Existing (Wet Season) Potentiometric Surface in Shallow Bedrock. When Till is NOT Dry.

3. Calculated as shown, unless the wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only

source of vertical flow for this node. See "Hydraulic Gradient Calculation for Dry Till", for determination of igzs = 0.0106, when the flow rate through the Till equals the flow rate through the overlying and less permeable Imported Soil Layer under a unit gradient condition.
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TIME OF TRAVEL EVALUATION OF VARYING TWO PARAMETERS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ
Client: NEWSME Date: March 4, 2016 VARYING TWO PARAMETERS: Low Till Ckd by: MSB

NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO SENSITIVE RECEPTORS (in Bedrock)

Bedrock (horizontal lengths through which a hypothetical leak travels):

Cell 13 Cell 16
. - " . Cell 11 Southern | Cell 11 Cell 12 Cell 13 Cell 14 Cell 14 Cell 15 Cell 16
Hypothetical Leak Location "Node" (See Figure 7-1) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Sensitive Receptor Location (See Figure 7-1) A B C C C D E F G G
o ~ Southern Sandy | Property Surface Surface Surface Surface | Property | Property Surface
Sensitive Receptor Type (See Table 7-1) Zone Line Water Water Water Water Line Line Water SR WL
Ground Surface at Sensitive Receptor ORI ¢ ey Eexos 180.00 15722 | 14117 | 14117 | 14117 | 14641 | 17213 | 17684 | 16178 161.78
Surface Water, Elevation)
Bedrock Surface, Elevation| ft, Elev Egr 115.00 150.00 110.00 110.00 110.00 80.00 150.00 172.82 153.00 153.00
Delta L, Horizontal Length through Bedrock| Algy 740 880 1600 1410 920 1300 900 920 1270 900
Hydraulics:
Assumed Drawdown in at Property-Line Well ft AHye 100 100 100
Head Driving Seepage (in Bedrock)| ft, Elev Eyps.sr = Eyrs (Note 1) 212.14 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 188.78
Head Receiving Seepage (in Bedrock)| ft, Elev Evps s (Note 2) 173.00 160.00 145.00 145.00 145.00 149.00 | 172.00 177.00 165.00 165.00
Man-Made Head| ft, Elev Ennsmm = Enes o - AHweu (Note 3) 173.00 60.00 NA NA NA NA 72.00 77.00 NA NA
" " . Natural Head: AHgg= Eyps.g - Engs- 39.14 52.67 40.00 25.00 51.90 21.80 23.78
Delta H, (for hydraulic gradient calculation)|  ft/ft atura’ eac: AMes™ Frosoe - Frks ok
Man-Made Head: AHgg= Exos g - Ens-vv 136.25 128.90 115.94
Hydraulic Gradient through Bedrock| ~ ft/ft igg = AHgg / Alpg 0.05 0.15 0.03 0.03 0.03 0.04 0.14 0.13 0.02 0.03
Travel Time through Bedrock (Horizontally):
Travel Time Horizontally through Bed Rock, under DRY| v T = (AL K R o 02 3 0.9 0.9 02 02 20 0.9
SEASON hydraulic conditions (Note 4)| 2™ or = (ALgr X gr) / (Ko X i) 4 i 1. 14 - - i - i -
From Bedrock Vertically Upward to Surface Water:
Native Till Thickness = Flow Length (ALy) ft Tru=(Eexcs-Esr) = Al 31.2 31.2 31.2 66.4 8.8 8.8
Delta H, (for hydraulic gradient calculation)|  ft/ft Head Through Till: AHp = Eygs ar - Eexes 3.8 3.8 3.8 2.6 3.2 3.2
Existing Hydraulic Gradient through Till| ~ ft/ft i = AHpy / Al 0.1 0.1 0.1 0.0 0.4 0.4
Travel Time Vertically through Till, under DRY| . ¢ T = (Al x nq) / (Ko X in) 26 26 26 17.4 0.2 0.2

SEASON hydraulic conditions (Note 4)

TOTAL TRAVEL TIME (Value shown on Page 1):

Calculated Travel Time: Sum of Time to Bedrock
Surface; Time through Bedrock; and if appropriate| Years TTrota =TT+ TTgg + TTyy, 4.4 1.7 5.3 5.2 14.8 19.5 1.4 0.6 3.1 4.7
Time to Surfacewater

NOTES:

1. The head driving seepage horizontally through the bedrock is assumed to be equal to the Head Receiving Seepage from the previous page. See Note 3 on pages 1 and 2, for special conditions where till is dry.
2. The head receiving seepage (under Natural Conditions) is the potentiometric surface elevation in shallow bedrock (Wet Season). See Figure 5-8 in Volume Il of the Application.

3. A Man-Made Water Level is assumed. Ex. A potential water supply well having a drawdown of 100 feet at sensitive Receptor A: EHRS-MM = 160 - 100 = 60

4. Assume that all flow is horizontal through bedrock to be conservative. Actual flow path would be longer and therefore take longer.
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TIME OF TRAVEL EVALUATION OF VARYING TWO PARAMETERS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ
Client: NEWSME Date: March 4, 2016 VARYING TWO PARAMETERS: GeoMean Till = GeoMean BR Ckd by: MSB

NO ellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
PURPOSE: To calculate the time of travel for a hypothetical drop of liquid to travel from the base of the Imported Soil Layer to the Sensitive Receptors shown on Figure 7-1.

INPUT PARAMETERS:
Soil Layer Name (Top Down) Layer Thickness Effective Porosity Hydraulic Conductivity Conversions
Imported Soil Layer tisL = 1 ft ML = 0.39 kis. =[ 1.0E-07 |cm/sec 1.0E-01 |ft/yr
Till (Native and recompacted as Fill) Tr = Varies, based on Geology, see below [ 0.25 kr =| 9.4E-06 |cm/sec 9.7E+00  [ft/yr 3.2E+07 sec/yr
Bedrock (horizontal) Lgr = Varies, based on Geology, see below ngr =| 0.001000 ker =| 3.5E-05 |cm/sec 3.6E+01 |ft/yr 30.48 cm/ft
- . Cell 13 Cell 16
Nodes (Refer to Figure 7-1in Volume Il of the Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 Cell 14 Cell 15 Cell 16
o Leachate Leachate
Application) End Center Center Center Center Center Center Center
Sump Sump
Parameter Units Symbol or Equation a 2 d < 9 © & v & o

Existing Ground Surface| ft, Elev Eexas 212.66 213.62 210.00 200.00 176.39 207.00 207.00 204.00 201.29 190.61

Base of Grubbing, Elevation| ft, Elev Egrus 211.66 212.63 209.66 199.00 175.38 206.67 206.67 203.01 200.29 189.60

Base Grade of Secondary Liner System (or Base of Imported ¢ ¢\, Eanse 214.00 21049 | 20600 | 19415 | 17100 | 207.42 | 207.42 | 20465 | 201.02 191.00
Soil Layer), Elevation

Underdrain, Thickness ft Tup 0 0 0 1 1 0 0 0 0 0

Bedrock Surface, Elevation| ft, Elev Egr 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78

Existing (Dry Season) Phreatic Surface, Elevation| ft, Elev Epgy.ps 192.94 193.25 201.00 192.28 166.11 198.88 198.88 196.36 193.16 181.88

Existing (Wet Season) Phreatic Surface, Elevation| ft, Elev Ewer-ps 197.41 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 184.62

Existing (Dry Season) Potentiometric Surface in Shallow| ¢ ¢\, Eonvsson (Note 1) 192.04 19000 | 19214 | 18103 | 16296 | 19888 | 19888 | 18862 | 184.09 181.88
Bedrock, Elevation

Existing (Wet Season) Potentiometric Surface in Shallow ¢ ., Euerpsson (Note 2) 197.41 19625 | 197.67 | 18500 | 17000 | 20000 | 200.00 | 19294 | 186.80 184.62
Bedrock, Elevation

See Note 3 See Note 3

SUMMARY OF TRAVEL TIMES (see the following pages for details):

Site Sensitive Receptors Figure 7-1 in Volume Il of the Application A B © © © D E F G G
Offset Credits| Years MEDEP 401.2.D(2) Secondary liner with leak detection. 3 2 2 2 2 3 3 2
Imported Soil Credits| Years MEDEP 401.2.D(2) imported soil 3 3 3 3 3 3 3 3 3 3

Calculated Travel Time: Sum of Time to Bedrock Determined in the following pages (Value from bottom of
Surface; Time through Bedrock; and if appropriate| Years 8 Pag 10.5 39 11.3 11.0 35.8 47.7 3.3 1.2 4.7 10.3

Time to Surfacewater page 3)
Total Travel Time to Site Sensitive Receptor| Years 16.5 8.9 16.3 16.0 40.8 53.7 9.3 6.2 9.7 16.3
NOTES:
1. Dry Season Potentiometric Surface in Shallow Bedrock is equal to the Dry Season Phreatic Surface when it is below the bedrock surface (Cell 14 Center and Cell 16 Sump), otherwise the Potentiometric surface map (Figure 5-8 in Volume Il of the Application) was
used.

2. Wet Season Potentiometric Surface in Shallow Bedrock is equal to the Wet Season Phreatric Surface when it is below the bedrock surface (Cell 16 Sump), otherwse the Potentiometric Surface map (Figure 5-8 in Volume Il of the Application) was used.

3. The wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only source of vertical flow for this
node. See "Hydraulic Gradient Calculation for Dry Till", unit gradient assumption applied to the Imported Soil Layer.
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TIME OF TRAVEL EVALUATION OF VARYING TWO PARAMETERS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ

Client: NEWSME
NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO BEDROCK SURFACE

\\nserver\CFS\Casella\OldTownLandfill i .35MCY- ion\Project Regulatory Revit
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Soil Profile (vertical thickness through which a hypothetical leak Cell 13 Cell 16
travels, top down): . ” - Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Application) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Is Fill Soil Required (in addition to Underdrain)? CUT or FILL FILL CUT CUT CUT CUT FILL FILL FILL FILL FILL
Fill Thickness is:|  ft IF(FILL, Teni=(Esnse-Tuo)-Ecrus) 2.34 0.75 0.75 1.64 0.73 1.40
Native Till Thickness|  ft Triu=(Egase-Tuo-Esr) 1.86 25.25 23.84 39.77 40.72 6.52 6.52 15.10 30.84 2.22
Delta L, (for hydraulic gradient calculation)|  ft AL=Tpy T 4.20 25.25 23.84 39.77 40.72 7.27 7.27 16.74 31.57 3.62
Hydraulics:
Base of Liner System, Elevation| ft, Elev Egase 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain Present Yes or No No No No Yes Yes No No No No No
Head Driving Seepage| ft, Elev Enps = (Note 1) Till is Dry 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 Till'is Dry
Wet St Potenti tric Surface in Shallow Bedrock, . -
{Wet Season) Potentiometrlc Surface In Sha o oo 1, Elev Euis s son Tillis Dry 19625 | 197.67 | 18500 | 17000 | 200.00 | 20000 | 19294 | 186.80 Tillis Dry
Bedrock Surface, Elevation| ft, Elev Egg 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Head Receiving Seepage, Elevation| ft, Elev Eprs = Max(Eyys.ps ser OF Egg) (Note 2) Till is Dry 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 Till is Dry
Delta H, (for hydraulic gradient calculation)|  ft/ft AH = Eyps - Eygs Till is Dry 4.35 4.28 13.21 1.50 0.44 0.44 7.50 12.45 Till is Dry
Existing Hydraulic Gradient (Wet Season)|  ft/ft igps = AH/AL (Note 3) 0.0106 0.17 0.18 0.33 0.04 0.06 0.06 0.45 0.39 0.0106
Travel Time to Bedrock Surface:
Travel Time to Bedrock Surface, under Wet Season|  yeapg TTars = (AL X nqyyy) / (K, X iprs) 10.14 3.76 3.41 3.08 28.40 3.09 3.09 0.96 2.06 8.74
hydraulic conditions

Date: March 4, 2016 VARYING TWO PARAMETERS: GeoMean Till = GeoMean BR Ckd by: MSB

NOTES:

1. Assumed to be the existing wet season potentiometric surface away from sumps. Where Till is Dry, See Note 3 on Page 1.

2. The Elevation Head Receiving Seepage is the highest of: a) the Bedrock Surface; or b) the Existing (Wet Season) Potentiometric Surface in Shallow Bedrock. When Till is NOT Dry.

3. Calculated as shown, unless the wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only
source of vertical flow for this node. See "Hydraulic Gradient Calculation for Dry Till", for determination of igzs = 0.0106, when the flow rate through the Till equals the flow rate through the overlying and less permeable Imported Soil Layer under a unit gradient condition.
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Client: NEWSME

TIME OF TRAVEL EVALUATION OF VARYING TWO PARAMETERS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ
Date: March 4, 2016 VARYING TWO PARAMETERS: GeoMean Till = GeoMean BR Ckd by: MSB
NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO SENSITIVE RECEPTORS (in Bedrock)
Bedrock (horizontal lengths through which a hypothetical leak travels):
Cell 13 Cell 16
. - " . Cell 11 Southern | Cell 11 Cell 12 Cell 13 Cell 14 Cell 14 Cell 15 Cell 16
Hypothetical Leak Location "Node" (See Figure 7-1) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Sensitive Receptor Location (See Figure 7-1) A B C C C D E F G G
o ~ Southern Sandy | Property Surface Surface Surface Surface | Property | Property Surface
Sensitive Receptor Type (See Table 7-1) Zone Line Water Water Water Water Line Line Water SR WL
Ground Surface at Sensitive Receptor ORI ¢ ey Eexos 180.00 15722 | 14117 | 14117 | 14117 | 14641 | 17213 | 17684 | 16178 161.78
Surface Water, Elevation)
Bedrock Surface, Elevation| ft, Elev Egr 115.00 150.00 110.00 110.00 110.00 80.00 150.00 172.82 153.00 153.00
Delta L, Horizontal Length through Bedrock| Algy 740 880 1600 1410 920 1300 900 920 1270 900
Hydraulics:
Assumed Drawdown in at Property-Line Well ft AHye 100 100 100
Head Driving Seepage (in Bedrock)| ft, Elev Eyps.sr = Eyrs (Note 1) 212.14 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 188.78
Head Receiving Seepage (in Bedrock)| ft, Elev Evps s (Note 2) 173.00 160.00 145.00 145.00 145.00 149.00 | 172.00 177.00 165.00 165.00
Man-Made Head| ft, Elev Ennsmm = Enes o - AHweu (Note 3) 173.00 60.00 NA NA NA NA 72.00 77.00 NA NA
" " . Natural Head: AHgg= Eyps.g - Engs- 39.14 52.67 40.00 25.00 51.90 21.80 23.78
Delta H, (for hydraulic gradient calculation)|  ft/ft atura’ eac: AMes™ Frosoe - Frks ok
Man-Made Head: AHgg= Exos g - Ens-vv 136.25 128.90 115.94
Hydraulic Gradient through Bedrock| ~ ft/ft igg = AHgg / Alpg 0.05 0.15 0.03 0.03 0.03 0.04 0.14 0.13 0.02 0.03
Travel Time through Bedrock (Horizontally):
Travel Time Horizontally through Bed Rock, under DRY| v T = (AL K R o 02 3 0.9 0.9 02 02 20 0.9
SEASON hydraulic conditions (Note 4)| 2™ or = (ALgr X gr) / (Ko X i) 4 i 1. 14 - i i -
From Bedrock Vertically Upward to Surface Water:
Native Till Thickness = Flow Length (ALy) ft Tru=(Eexcs-Esr) = Al 31.2 31.2 31.2 66.4 8.8 8.8
Delta H, (for hydraulic gradient calculation)|  ft/ft Head Through Till: AHp = Eygs ar - Eexes 3.8 3.8 3.8 2.6 3.2 3.2
Existing Hydraulic Gradient through Till| ~ ft/ft i = AHpy / Al 0.1 0.1 0.1 0.0 0.4 0.4
Travel Time Vertically through Till, under DRY .
= Y Tl = (AL K 6.5 6.5 6.5 43.7 0.6 0.6
SEASON hydraulic conditions (Note 4) ears = (Al x0us) / (K X imw)
TOTAL TRAVEL TIME (Value shown on Page 1):
Calculated Travel Time: Sum of Time to Bedrock
Surface; Time through Bedrock; and if appropriate| Years TTrota =TT+ TTgg + TTyy, 10.5 3.9 11.3 11.0 35.8 47.7 3.3 1.2 4.7 10.3
Time to Surfacewater
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NOTES:

1. The head driving seepage horizontally through the bedrock is assumed to be equal to the Head Receiving Seepage from the previous page. See Note 3 on pages 1 and 2, for special conditions where till is dry.

2. The head receiving seepage (under Natural Conditions) is the potentiometric surface elevation in shallow bedrock (Wet Season). See Figure 5-8 in Volume Il of the Application.
3. A Man-Made Water Level is assumed. Ex. A potential water supply well having a drawdown of 100 feet at sensitive Receptor A: EHRS-MM = 160 - 100 = 60
4. Assume that all flow is horizontal through bedrock to be conservative. Actual flow path would be longer and therefore take longer.
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TIME OF TRAVEL EVALUATION OF VARYING TWO PARAMETERS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ
Client: NEWSME Date: March 4, 2016 VARYING TWO PARAMETERS: High Till Ckd by: MSB

NO ellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
PURPOSE: To calculate the time of travel for a hypothetical drop of liquid to travel from the base of the Imported Soil Layer to the Sensitive Receptors shown on Figure 7-1.

INPUT PARAMETERS:
Soil Layer Name (Top Down) Layer Thickness Effective Porosity Hydraulic Conductivity Conversions
Imported Soil Layer tisL = 1 ft ML = 0.39 kis. =[ 1.0E-07 |cm/sec 1.0E-01 |ft/yr
Till (Native and recompacted as Fill) Tr = Varies, based on Geology, see below [ 0.3 ki =| 5.2E-06 |cm/sec 5.4E+00  |[ft/yr 3.2E+07 sec/yr
Bedrock (horizontal) Lgr = Varies, based on Geology, see below ngr =| 0.001000 ker =| 3.5E-05 |cm/sec 3.6E+01 |ft/yr 30.48 cm/ft
- . Cell 13 Cell 16
Nodes (Refer to Figure 7-1in Volume Il of the Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 Cell 14 Cell 15 Cell 16
o Leachate Leachate
Application) End Center Center Center Center Center Center Center
Sump Sump
Parameter Units Symbol or Equation a 2 d < 9 © & v & o

Existing Ground Surface| ft, Elev Eexas 212.66 213.62 210.00 200.00 176.39 207.00 207.00 204.00 201.29 190.61

Base of Grubbing, Elevation| ft, Elev Egrus 211.66 212.63 209.66 199.00 175.38 206.67 206.67 203.01 200.29 189.60

Base Grade of Secondary Liner System (or Base of Imported ¢ ¢\, Eanse 214.00 21049 | 20600 | 19415 | 17100 | 207.42 | 207.42 | 20465 | 201.02 191.00
Soil Layer), Elevation

Underdrain, Thickness ft Tup 0 0 0 1 1 0 0 0 0 0

Bedrock Surface, Elevation| ft, Elev Egr 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78

Existing (Dry Season) Phreatic Surface, Elevation| ft, Elev Epgy.ps 192.94 193.25 201.00 192.28 166.11 198.88 198.88 196.36 193.16 181.88

Existing (Wet Season) Phreatic Surface, Elevation| ft, Elev Ewer-ps 197.41 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 184.62

Existing (Dry Season) Potentiometric Surface in Shallow| ¢ ¢\, Eonvsson (Note 1) 192.04 19000 | 19214 | 18103 | 16296 | 19888 | 19888 | 18862 | 184.09 181.88
Bedrock, Elevation

Existing (Wet Season) Potentiometric Surface in Shallow ¢ ., Euerpsson (Note 2) 197.41 19625 | 197.67 | 18500 | 17000 | 20000 | 200.00 | 19294 | 186.80 184.62
Bedrock, Elevation

See Note 3 See Note 3

SUMMARY OF TRAVEL TIMES (see the following pages for details):

Site Sensitive Receptors Figure 7-1 in Volume Il of the Application A B © © © D E F G G
Offset Credits| Years MEDEP 401.2.D(2) Secondary liner with leak detection. 3 2 2 2 2 3 3 2
Imported Soil Credits| Years MEDEP 401.2.D(2) imported soil 3 3 3 3 3 3 3 3 3 3

Calculated Travel Time: Sum of Time to Bedrock Determined in the following pages (Value from bottom of
Surface; Time through Bedrock; and if appropriate| Years 8 Pag 224 8.3 22,9 222 76.7 1025 6.9 23 78 212

Time to Surfacewater page 3)
Total Travel Time to Site Sensitive Receptor| Years 284 133 279 27.2 81.7 108.5 129 7.3 12.8 27.2
NOTES:
1. Dry Season Potentiometric Surface in Shallow Bedrock is equal to the Dry Season Phreatic Surface when it is below the bedrock surface (Cell 14 Center and Cell 16 Sump), otherwise the Potentiometric surface map (Figure 5-8 in Volume Il of the Application) was
used.

2. Wet Season Potentiometric Surface in Shallow Bedrock is equal to the Wet Season Phreatric Surface when it is below the bedrock surface (Cell 16 Sump), otherwse the Potentiometric Surface map (Figure 5-8 in Volume Il of the Application) was used.

3. The wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only source of vertical flow for this
node. See "Hydraulic Gradient Calculation for Dry Till", unit gradient assumption applied to the Imported Soil Layer.

\\nserver\CFS\Casella\OldTownLandfill i .35MCY- ion\Project Regulatory Revit fodel\Travel Time Travel Time - Wet Natural G
3/4/2016

Page 10of 3



TIME OF TRAVEL EVALUATION OF VARYING TWO PARAMETERS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ

Client: NEWSME
NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO BEDROCK SURFACE
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Soil Profile (vertical thickness through which a hypothetical leak Cell 13 Cell 16
travels, top down): . ” - Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Application) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Is Fill Soil Required (in addition to Underdrain)? CUT or FILL FILL CUT CUT CUT CUT FILL FILL FILL FILL FILL
Fill Thickness is:|  ft IF(FILL, Teni=(Esnse-Tuo)-Ecrus) 2.34 0.75 0.75 1.64 0.73 1.40
Native Till Thickness|  ft Triu=(Egase-Tuo-Esr) 1.86 25.25 23.84 39.77 40.72 6.52 6.52 15.10 30.84 2.22
Delta L, (for hydraulic gradient calculation)|  ft AL=Tpy T 4.20 25.25 23.84 39.77 40.72 7.27 7.27 16.74 31.57 3.62
Hydraulics:
Base of Liner System, Elevation| ft, Elev Egase 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain Present Yes or No No No No Yes Yes No No No No No
Head Driving Seepage| ft, Elev Enps = (Note 1) Till is Dry 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 Till'is Dry
Wet St Potenti tric Surface in Shallow Bedrock, . -
{Wet Season) Potentiometrlc Surface In Sha o oo 1, Elev Euis s son Tillis Dry 19625 | 197.67 | 18500 | 17000 | 200.00 | 20000 | 19294 | 186.80 Tillis Dry
Bedrock Surface, Elevation| ft, Elev Egg 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Head Receiving Seepage, Elevation| ft, Elev Eprs = Max(Eyys.ps ser OF Egg) (Note 2) Till is Dry 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 Till is Dry
Delta H, (for hydraulic gradient calculation)|  ft/ft AH = Eyps - Eygs Till is Dry 4.35 4.28 13.21 1.50 0.44 0.44 7.50 12.45 Till is Dry
Existing Hydraulic Gradient (Wet Season)|  ft/ft igps = AH/AL (Note 3) 0.0106 0.17 0.18 0.33 0.04 0.06 0.06 0.45 0.39 0.0106
Travel Time to Bedrock Surface:
Travel Time to Bedrock Surface, under Wet Season|  ye,pg TTars = (AL X npyyy) / (Kpieg X iggs) 22.00 8.17 7.40 6.67 61.60 6.69 6.69 2.08 4.46 18.96
hydraulic conditions

Date: March 4, 2016 VARYING TWO PARAMETERS: High Till Ckd by: MSB

NOTES:

1. Assumed to be the existing wet season potentiometric surface away from sumps. Where Till is Dry, See Note 3 on Page 1.

2. The Elevation Head Receiving Seepage is the highest of: a) the Bedrock Surface; or b) the Existing (Wet Season) Potentiometric Surface in Shallow Bedrock. When Till is NOT Dry.

3. Calculated as shown, unless the wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only
source of vertical flow for this node. See "Hydraulic Gradient Calculation for Dry Till", for determination of igzs = 0.0106, when the flow rate through the Till equals the flow rate through the overlying and less permeable Imported Soil Layer under a unit gradient condition.
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Client: NEWSME

TIME OF TRAVEL EVALUATION OF VARYING TWO PARAMETERS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ
Date: March 4, 2016 VARYING TWO PARAMETERS: High Till Ckd by: MSB
NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO SENSITIVE RECEPTORS (in Bedrock)
Bedrock (horizontal lengths through which a hypothetical leak travels):
Cell 13 Cell 16
. - " . Cell 11 Southern | Cell 11 Cell 12 Cell 13 Cell 14 Cell 14 Cell 15 Cell 16
Hypothetical Leak Location "Node" (See Figure 7-1) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Sensitive Receptor Location (See Figure 7-1) A B C C C D E F G G
o ~ Southern Sandy | Property Surface Surface Surface Surface | Property | Property Surface
Sensitive Receptor Type (See Table 7-1) Zone Line Water Water Water Water Line Line Water SR WL
Ground Surface at Sensitive Receptor ORI ¢ ey Eexos 180.00 15722 | 14117 | 14117 | 14117 | 14641 | 17213 | 17684 | 16178 161.78
Surface Water, Elevation)
Bedrock Surface, Elevation| ft, Elev Egr 115.00 150.00 110.00 110.00 110.00 80.00 150.00 172.82 153.00 153.00
Delta L, Horizontal Length through Bedrock| Algy 740 880 1600 1410 920 1300 900 920 1270 900
Hydraulics:
Assumed Drawdown in at Property-Line Well ft AHye 100 100 100
Head Driving Seepage (in Bedrock)| ft, Elev Eyps.sr = Eyrs (Note 1) 212.14 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 188.78
Head Receiving Seepage (in Bedrock)| ft, Elev Evps s (Note 2) 173.00 160.00 145.00 145.00 145.00 149.00 | 172.00 177.00 165.00 165.00
Man-Made Head| ft, Elev Ennsmm = Enes o - AHweu (Note 3) 173.00 60.00 NA NA NA NA 72.00 77.00 NA NA
" " . Natural Head: AHgg= Eyps.g - Engs- 39.14 52.67 40.00 25.00 51.90 21.80 23.78
Delta H, (for hydraulic gradient calculation)|  ft/ft atura’ eac: AMes™ Frosoe - Frks ok
Man-Made Head: AHgg= Exos g - Ens-vv 136.25 128.90 115.94
Hydraulic Gradient through Bedrock| ~ ft/ft igg = AHgg / Alpg 0.05 0.15 0.03 0.03 0.03 0.04 0.14 0.13 0.02 0.03
Travel Time through Bedrock (Horizontally):
Travel Time Horizontally through Bed Rock, under DRY| v T = (AL K R o 02 3 0.9 0.9 02 02 20 0.9
SEASON hydraulic conditions (Note 4)| 2™ or = (ALgr X gr) / (Ko X i) 4 i 1. 14 - i i -
From Bedrock Vertically Upward to Surface Water:
Native Till Thickness = Flow Length (ALy) ft Tru=(Eexcs-Esr) = Al 31.2 31.2 31.2 66.4 8.8 8.8
Delta H, (for hydraulic gradient calculation)|  ft/ft Head Through Till: AHp = Eygs ar - Eexes 3.8 3.8 3.8 2.6 3.2 3.2
Existing Hydraulic Gradient through Till| ~ ft/ft i = AHpy / Al 0.1 0.1 0.1 0.0 0.4 0.4
Travel Time Vertically through Till, under DRY .
= Y Tl = (AL K 141 141 141 94.9 13 13
SEASON hydraulic conditions (Note 4) ears = (Al x0us) / (K X imw)
TOTAL TRAVEL TIME (Value shown on Page 1):
Calculated Travel Time: Sum of Time to Bedrock
Surface; Time through Bedrock; and if appropriate| Years TTrota =TT+ TTgg + TTyy, 22.4 8.3 229 222 76.7 102.5 6.9 2.3 7.8 21.2
Time to Surfacewater

\\nserver\CFS\Casella\OldTownLandfill

3/4/2016
Page3of 3

NOTES:

1. The head driving seepage horizontally through the bedrock is assumed to be equal to the Head Receiving Seepage from the previous page. See Note 3 on pages 1 and 2, for special conditions where till is dry.

2. The head receiving seepage (under Natural Conditions) is the potentiometric surface elevation in shallow bedrock (Wet Season). See Figure 5-8 in Volume Il of the Application.
3. A Man-Made Water Level is assumed. Ex. A potential water supply well having a drawdown of 100 feet at sensitive Receptor A: EHRS-MM = 160 - 100 = 60
4. Assume that all flow is horizontal through bedrock to be conservative. Actual flow path would be longer and therefore take longer.
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TIME OF TRAVEL EVALUATION OF VARYING TWO PARAMETERS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ
Client: NEWSME Date: March 4, 2016 VARYING TWO PARAMETERS: High Till Ckd by: MSB

NO ellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
PURPOSE: To calculate the time of travel for a hypothetical drop of liquid to travel from the base of the Imported Soil Layer to the Sensitive Receptors shown on Figure 7-1.

INPUT PARAMETERS:
Soil Layer Name (Top Down) Layer Thickness Effective Porosity Hydraulic Conductivity Conversions
Imported Soil Layer tisL = 1 ft ML = 0.39 kis. =[ 1.0E-07 |cm/sec 1.0E-01 |ft/yr
Till (Native and recompacted as Fill) Tr = Varies, based on Geology, see below [ 0.25 kr =| 9.4E-06 |cm/sec 9.7E+00  [ft/yr 3.2E+07 sec/yr
Bedrock (horizontal) Lgr = Varies, based on Geology, see below ngr =| 0.000059 Ker =| 4.2E-05 |cm/sec 4.3E+01 |ft/yr 30.48 cm/ft
- . Cell 13 Cell 16
Nodes (Refer to Figure 7-1in Volume Il of the Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 Cell 14 Cell 15 Cell 16
o Leachate Leachate
Application) End Center Center Center Center Center Center Center
Sump Sump
Parameter Units Symbol or Equation a 2 d < 9 © & v & o

Existing Ground Surface| ft, Elev Eexas 212.66 213.62 210.00 200.00 176.39 207.00 207.00 204.00 201.29 190.61

Base of Grubbing, Elevation| ft, Elev Egrus 211.66 212.63 209.66 199.00 175.38 206.67 206.67 203.01 200.29 189.60

Base Grade of Secondary Liner System (or Base of Imported ¢ ¢\, Eanse 214.00 21049 | 20600 | 19415 | 17100 | 207.42 | 207.42 | 20465 | 201.02 191.00
Soil Layer), Elevation

Underdrain, Thickness ft Tup 0 0 0 1 1 0 0 0 0 0

Bedrock Surface, Elevation| ft, Elev Egr 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78

Existing (Dry Season) Phreatic Surface, Elevation| ft, Elev Epgy.ps 192.94 193.25 201.00 192.28 166.11 198.88 198.88 196.36 193.16 181.88

Existing (Wet Season) Phreatic Surface, Elevation| ft, Elev Ewer-ps 197.41 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 184.62

Existing (Dry Season) Potentiometric Surface in Shallow| ¢ ¢\, Eonvsson (Note 1) 192.04 19000 | 19214 | 18103 | 16296 | 19888 | 19888 | 18862 | 184.09 181.88
Bedrock, Elevation

Existing (Wet Season) Potentiometric Surface in Shallow ¢ ., Euerpsson (Note 2) 197.41 19625 | 197.67 | 18500 | 17000 | 20000 | 200.00 | 19294 | 186.80 184.62
Bedrock, Elevation

See Note 3 See Note 3

SUMMARY OF TRAVEL TIMES (see the following pages for details):

Site Sensitive Receptors Figure 7-1 in Volume Il of the Application A B © © © D E F G G
Offset Credits| Years MEDEP 401.2.D(2) Secondary liner with leak detection. 3 2 2 2 2 3 3 2
Imported Soil Credits| Years MEDEP 401.2.D(2) imported soil 3 3 3 3 3 3 3 3 3 3

Calculated Travel Time: Sum of Time to Bedrock Determined in the following pages (Value from bottom of
Surface; Time through Bedrock; and if appropriate| Years 8 Pag 10.2 3.8 10.0 9.7 35.0 46.9 3.1 1.0 2.8 9.4

Time to Surfacewater page 3)
Total Travel Time to Site Sensitive Receptor| Years 16.2 8.8 15.0 14.7 40.0 52.9 9.1 6.0 7.8 15.4
NOTES:
1. Dry Season Potentiometric Surface in Shallow Bedrock is equal to the Dry Season Phreatic Surface when it is below the bedrock surface (Cell 14 Center and Cell 16 Sump), otherwise the Potentiometric surface map (Figure 5-8 in Volume Il of the Application) was
used.

2. Wet Season Potentiometric Surface in Shallow Bedrock is equal to the Wet Season Phreatric Surface when it is below the bedrock surface (Cell 16 Sump), otherwse the Potentiometric Surface map (Figure 5-8 in Volume Il of the Application) was used.

3. The wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only source of vertical flow for this
node. See "Hydraulic Gradient Calculation for Dry Till", unit gradient assumption applied to the Imported Soil Layer.
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TIME OF TRAVEL EVALUATION OF VARYING TWO PARAMETERS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ

Client: NEWSME
NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO BEDROCK SURFACE
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Soil Profile (vertical thickness through which a hypothetical leak Cell 13 Cell 16
travels, top down): . ” - Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Application) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Is Fill Soil Required (in addition to Underdrain)? CUT or FILL FILL CUT CUT CUT CUT FILL FILL FILL FILL FILL
Fill Thickness is:|  ft IF(FILL, Teni=(Esnse-Tuo)-Ecrus) 2.34 0.75 0.75 1.64 0.73 1.40
Native Till Thickness|  ft Triu=(Egase-Tuo-Esr) 1.86 25.25 23.84 39.77 40.72 6.52 6.52 15.10 30.84 2.22
Delta L, (for hydraulic gradient calculation)|  ft AL=Tpy T 4.20 25.25 23.84 39.77 40.72 7.27 7.27 16.74 31.57 3.62
Hydraulics:
Base of Liner System, Elevation| ft, Elev Egase 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain Present Yes or No No No No Yes Yes No No No No No
Head Driving Seepage| ft, Elev Enps = (Note 1) Till is Dry 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 Till'is Dry
Wet St Potenti tric Surface in Shallow Bedrock, . -
{Wet Season) Potentiometrlc Surface In Sha o oo 1, Elev Euis s son Tillis Dry 19625 | 197.67 | 18500 | 17000 | 200.00 | 20000 | 19294 | 186.80 Tillis Dry
Bedrock Surface, Elevation| ft, Elev Egg 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Head Receiving Seepage, Elevation| ft, Elev Eprs = Max(Eyys.ps ser OF Egg) (Note 2) Till is Dry 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 Till is Dry
Delta H, (for hydraulic gradient calculation)|  ft/ft AH = Eyps - Eygs Till is Dry 4.35 4.28 13.21 1.50 0.44 0.44 7.50 12.45 Till is Dry
Existing Hydraulic Gradient (Wet Season)|  ft/ft igps = AH/AL (Note 3) 0.0106 0.17 0.18 0.33 0.04 0.06 0.06 0.45 0.39 0.0106
Travel Time to Bedrock Surface:
Travel Time to Bedrock Surface, under Wet Season|  yeapg TTars = (AL X nqyyy) / (K, X iprs) 10.14 3.76 3.41 3.08 28.40 3.09 3.09 0.96 2.06 8.74
hydraulic conditions

Date: March 4, 2016 VARYING TWO PARAMETERS: High Till Ckd by: MSB

NOTES:

1. Assumed to be the existing wet season potentiometric surface away from sumps. Where Till is Dry, See Note 3 on Page 1.

2. The Elevation Head Receiving Seepage is the highest of: a) the Bedrock Surface; or b) the Existing (Wet Season) Potentiometric Surface in Shallow Bedrock. When Till is NOT Dry.

3. Calculated as shown, unless the wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only
source of vertical flow for this node. See "Hydraulic Gradient Calculation for Dry Till", for determination of igzs = 0.0106, when the flow rate through the Till equals the flow rate through the overlying and less permeable Imported Soil Layer under a unit gradient condition.
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Client: NEWSME

TIME OF TRAVEL EVALUATION OF VARYING TWO PARAMETERS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ
Date: March 4, 2016 VARYING TWO PARAMETERS: High Till Ckd by: MSB
NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO SENSITIVE RECEPTORS (in Bedrock)
Bedrock (horizontal lengths through which a hypothetical leak travels):
Cell 13 Cell 16
. - " . Cell 11 Southern | Cell 11 Cell 12 Cell 13 Cell 14 Cell 14 Cell 15 Cell 16
Hypothetical Leak Location "Node" (See Figure 7-1) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Sensitive Receptor Location (See Figure 7-1) A B C C C D E F G G
o ~ Southern Sandy | Property Surface Surface Surface Surface | Property | Property Surface
Sensitive Receptor Type (See Table 7-1) Zone Line Water Water Water Water Line Line Water SR WL
Ground Surface at Sensitive Receptor ORI ¢ ey Eexos 180.00 15722 | 14117 | 14117 | 14117 | 14641 | 17213 | 17684 | 16178 161.78
Surface Water, Elevation)
Bedrock Surface, Elevation| ft, Elev Egr 115.00 150.00 110.00 110.00 110.00 80.00 150.00 172.82 153.00 153.00
Delta L, Horizontal Length through Bedrock ft Algg 740 880 1600 1410 920 1300 900 920 1270 900
Hydraulics:
Assumed Drawdown in at Property-Line Well ft AHye 100 100 100
Head Driving Seepage (in Bedrock)| ft, Elev Eyps.sr = Eyrs (Note 1) 212.14 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 188.78
Head Receiving Seepage (in Bedrock)| ft, Elev Enpssr (Note 2) 173.00 160.00 145.00 | 145.00 145.00 149.00 | 172.00 | 177.00 165.00 165.00
Man-Made Head| ft, Elev Ennsmm = Enes o - AHweu (Note 3) 173.00 60.00 NA NA NA NA 72.00 77.00 NA NA
" " . Natural Head: AHgg= Eyps.g - Engs- 39.14 52.67 40.00 25.00 51.90 21.80 23.78
Delta H, (for hydraulic gradient calculation)|  ft/ft atura’ eac: AMes™ Frosoe - Frks ok
Man-Made Head: AHgg= Exos g - Ens-vv 136.25 128.90 115.94
Hydraulic Gradient through Bedrock| ~ ft/ft igg = AHgg / Alpg 0.05 0.15 0.03 0.03 0.03 0.04 0.14 0.13 0.02 0.03
Travel Time through Bedrock (Horizontally):
Travel Time Horizontally through Bed Rock, under DRY| v T = (AL K R 0.0 00 o o 0.0 0.0 00 0.0 o 0.0
SEASON hydraulic conditions (Note 4)| 2™ or = (ALgr X gr) / (Ko X i) - . -1 -1 - . 1 -
From Bedrock Vertically Upward to Surface Water:
Native Till Thickness = Flow Length (ALy) ft Tru=(Eexcs-Esr) = Al 31.2 31.2 31.2 66.4 8.8 8.8
Delta H, (for hydraulic gradient calculation)|  ft/ft Head Through Till: AHp = Eygs ar - Eexes 3.8 3.8 3.8 2.6 3.2 3.2
Existing Hydraulic Gradient through Till| ~ ft/ft i = AHpy / Al 0.1 0.1 0.1 0.0 0.4 0.4
Travel Time Vertically through Till, under DRY .
= Y Tl = (AL K 6.5 6.5 6.5 43.7 0.6 0.6
SEASON hydraulic conditions (Note 4) ears = (Almu xnmua) / (K i)
TOTAL TRAVEL TIME (Value shown on Page 1):
Calculated Travel Time: Sum of Time to Bedrock
Surface; Time through Bedrock; and if appropriate| Years TTrota =TT+ TTgg + TTyy, 10.2 3.8 10.0 9.7 35.0 46.9 3.1 1.0 2.8 9.4
Time to Surfacewater
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NOTES:

1. The head driving seepage horizontally through the bedrock is assumed to be equal to the Head Receiving Seepage from the previous page. See Note 3 on pages 1 and 2, for special conditions where till is dry.

2. The head receiving seepage (under Natural Conditions) is the potentiometric surface elevation in shallow bedrock (Wet Season). See Figure 5-8 in Volume Il of the Application.
3. A Man-Made Water Level is assumed. Ex. A potential water supply well having a drawdown of 100 feet at sensitive Receptor A: EHRS-MM = 160 - 100 = 60
4. Assume that all flow is horizontal through bedrock to be conservative. Actual flow path would be longer and therefore take longer.
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TIME OF TRAVEL EVALUATION OF VARYING TWO PARAMETERS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ
Client: NEWSME Date: March 4, 2016 VARYING TWO PARAMETERS: GeoMean BR = GeoMean Till Ckd by: MSB

NO ellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
PURPOSE: To calculate the time of travel for a hypothetical drop of liquid to travel from the base of the Imported Soil Layer to the Sensitive Receptors shown on Figure 7-1.

INPUT PARAMETERS:
Soil Layer Name (Top Down) Layer Thickness Effective Porosity Hydraulic Conductivity Conversions
Imported Soil Layer tisL = 1 ft ML = 0.39 kis. =[ 1.0E-07 |cm/sec 1.0E-01 |ft/yr
Till (Native and recompacted as Fill) Tr = Varies, based on Geology, see below [ 0.25 kr =| 9.4E-06 |cm/sec 9.7E+00  [ft/yr 3.2E+07 sec/yr
Bedrock (horizontal) Lgr = Varies, based on Geology, see below ngr =| 0.001000 ker =| 3.5E-05 |cm/sec 3.6E+01 |ft/yr 30.48 cm/ft
- . Cell 13 Cell 16
Nodes (Refer to Figure 7-1in Volume Il of the Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 Cell 14 Cell 15 Cell 16
o Leachate Leachate
Application) End Center Center Center Center Center Center Center
Sump Sump
Parameter Units Symbol or Equation a 2 d < 9 © & v & o

Existing Ground Surface| ft, Elev Eexas 212.66 213.62 210.00 200.00 176.39 207.00 207.00 204.00 201.29 190.61

Base of Grubbing, Elevation| ft, Elev Egrus 211.66 212.63 209.66 199.00 175.38 206.67 206.67 203.01 200.29 189.60

Base Grade of Secondary Liner System (or Base of Imported ¢ ¢\, Eanse 214.00 21049 | 20600 | 19415 | 17100 | 207.42 | 207.42 | 20465 | 201.02 191.00
Soil Layer), Elevation

Underdrain, Thickness ft Tup 0 0 0 1 1 0 0 0 0 0

Bedrock Surface, Elevation| ft, Elev Egr 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78

Existing (Dry Season) Phreatic Surface, Elevation| ft, Elev Epgy.ps 192.94 193.25 201.00 192.28 166.11 198.88 198.88 196.36 193.16 181.88

Existing (Wet Season) Phreatic Surface, Elevation| ft, Elev Ewer-ps 197.41 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 184.62

Existing (Dry Season) Potentiometric Surface in Shallow| ¢ ¢\, Eonvsson (Note 1) 192.04 19000 | 19214 | 18103 | 16296 | 19888 | 19888 | 18862 | 184.09 181.88
Bedrock, Elevation

Existing (Wet Season) Potentiometric Surface in Shallow ¢ ., Euerpsson (Note 2) 197.41 19625 | 197.67 | 18500 | 17000 | 20000 | 200.00 | 19294 | 186.80 184.62
Bedrock, Elevation

See Note 3 See Note 3

SUMMARY OF TRAVEL TIMES (see the following pages for details):

Site Sensitive Receptors Figure 7-1 in Volume Il of the Application A B © © © D E F G G
Offset Credits| Years MEDEP 401.2.D(2) Secondary liner with leak detection. 3 2 2 2 2 3 3 2
Imported Soil Credits| Years MEDEP 401.2.D(2) imported soil 3 3 3 3 3 3 3 3 3 3

Calculated Travel Time: Sum of Time to Bedrock Determined in the following pages (Value from bottom of
Surface; Time through Bedrock; and if appropriate| Years 8 Pag 10.5 39 11.3 11.0 35.8 47.7 3.3 1.2 4.7 10.3

Time to Surfacewater page 3)
Total Travel Time to Site Sensitive Receptor| Years 16.5 8.9 16.3 16.0 40.8 53.7 9.3 6.2 9.7 16.3
NOTES:
1. Dry Season Potentiometric Surface in Shallow Bedrock is equal to the Dry Season Phreatic Surface when it is below the bedrock surface (Cell 14 Center and Cell 16 Sump), otherwise the Potentiometric surface map (Figure 5-8 in Volume Il of the Application) was
used.

2. Wet Season Potentiometric Surface in Shallow Bedrock is equal to the Wet Season Phreatric Surface when it is below the bedrock surface (Cell 16 Sump), otherwse the Potentiometric Surface map (Figure 5-8 in Volume Il of the Application) was used.

3. The wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only source of vertical flow for this
node. See "Hydraulic Gradient Calculation for Dry Till", unit gradient assumption applied to the Imported Soil Layer.
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TIME OF TRAVEL EVALUATION OF VARYING TWO PARAMETERS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ

Client: NEWSME
NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO BEDROCK SURFACE
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Soil Profile (vertical thickness through which a hypothetical leak Cell 13 Cell 16
travels, top down): . ” - Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Application) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Is Fill Soil Required (in addition to Underdrain)? CUT or FILL FILL CUT CUT CUT CUT FILL FILL FILL FILL FILL
Fill Thickness is:|  ft IF(FILL, Teni=(Esnse-Tuo)-Ecrus) 2.34 0.75 0.75 1.64 0.73 1.40
Native Till Thickness|  ft Triu=(Egase-Tuo-Esr) 1.86 25.25 23.84 39.77 40.72 6.52 6.52 15.10 30.84 2.22
Delta L, (for hydraulic gradient calculation)|  ft AL=Tpy T 4.20 25.25 23.84 39.77 40.72 7.27 7.27 16.74 31.57 3.62
Hydraulics:
Base of Liner System, Elevation| ft, Elev Egase 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain Present Yes or No No No No Yes Yes No No No No No
Head Driving Seepage| ft, Elev Enps = (Note 1) Till is Dry 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 Till'is Dry
Wet St Potenti tric Surface in Shallow Bedrock, . -
{Wet Season) Potentiometrlc Surface In Sha o oo 1, Elev Euis s son Tillis Dry 19625 | 197.67 | 18500 | 17000 | 200.00 | 20000 | 19294 | 186.80 Tillis Dry
Bedrock Surface, Elevation| ft, Elev Egg 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Head Receiving Seepage, Elevation| ft, Elev Eprs = Max(Eyys.ps ser OF Egg) (Note 2) Till is Dry 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 Till is Dry
Delta H, (for hydraulic gradient calculation)|  ft/ft AH = Eyps - Eygs Till is Dry 4.35 4.28 13.21 1.50 0.44 0.44 7.50 12.45 Till is Dry
Existing Hydraulic Gradient (Wet Season)|  ft/ft igps = AH/AL (Note 3) 0.0106 0.17 0.18 0.33 0.04 0.06 0.06 0.45 0.39 0.0106
Travel Time to Bedrock Surface:
Travel Time to Bedrock Surface, under Wet Season|  yeapg TTars = (AL X nqyyy) / (K, X iprs) 10.14 3.76 3.41 3.08 28.40 3.09 3.09 0.96 2.06 8.74
hydraulic conditions

Date: March 4, 2016 VARYING TWO PARAMETERS: GeoMean BR = GeoMean Till Ckd by: MSB

NOTES:

1. Assumed to be the existing wet season potentiometric surface away from sumps. Where Till is Dry, See Note 3 on Page 1.

2. The Elevation Head Receiving Seepage is the highest of: a) the Bedrock Surface; or b) the Existing (Wet Season) Potentiometric Surface in Shallow Bedrock. When Till is NOT Dry.

3. Calculated as shown, unless the wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only
source of vertical flow for this node. See "Hydraulic Gradient Calculation for Dry Till", for determination of igzs = 0.0106, when the flow rate through the Till equals the flow rate through the overlying and less permeable Imported Soil Layer under a unit gradient condition.
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Client: NEWSME

TIME OF TRAVEL EVALUATION OF VARYING TWO PARAMETERS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ
Date: March 4, 2016 VARYING TWO PARAMETERS: GeoMean BR = GeoMean Till Ckd by: MSB
NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO SENSITIVE RECEPTORS (in Bedrock)
Bedrock (horizontal lengths through which a hypothetical leak travels):
Cell 13 Cell 16
. - " . Cell 11 Southern | Cell 11 Cell 12 Cell 13 Cell 14 Cell 14 Cell 15 Cell 16
Hypothetical Leak Location "Node" (See Figure 7-1) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Sensitive Receptor Location (See Figure 7-1) A B C C C D E F G G
o ~ Southern Sandy | Property Surface Surface Surface Surface | Property | Property Surface
Sensitive Receptor Type (See Table 7-1) Zone Line Water Water Water Water Line Line Water SR WL
Ground Surface at Sensitive Receptor ORI ¢ ey Eexos 180.00 15722 | 14117 | 14117 | 14117 | 14641 | 17213 | 17684 | 16178 161.78
Surface Water, Elevation)
Bedrock Surface, Elevation| ft, Elev Egr 115.00 150.00 110.00 110.00 110.00 80.00 150.00 172.82 153.00 153.00
Delta L, Horizontal Length through Bedrock| Algy 740 880 1600 1410 920 1300 900 920 1270 900
Hydraulics:
Assumed Drawdown in at Property-Line Well ft AHye 100 100 100
Head Driving Seepage (in Bedrock)| ft, Elev Eyps.sr = Eyrs (Note 1) 212.14 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 188.78
Head Receiving Seepage (in Bedrock)| ft, Elev Evps s (Note 2) 173.00 160.00 145.00 145.00 145.00 149.00 | 172.00 177.00 165.00 165.00
Man-Made Head| ft, Elev Ennsmm = Enes o - AHweu (Note 3) 173.00 60.00 NA NA NA NA 72.00 77.00 NA NA
" " . Natural Head: AHgg= Eyps.g - Engs- 39.14 52.67 40.00 25.00 51.90 21.80 23.78
Delta H, (for hydraulic gradient calculation)|  ft/ft atura’ eac: AMes™ Frosoe - Frks ok
Man-Made Head: AHgg= Exos g - Ens-vv 136.25 128.90 115.94
Hydraulic Gradient through Bedrock| ~ ft/ft igg = AHgg / Alpg 0.05 0.15 0.03 0.03 0.03 0.04 0.14 0.13 0.02 0.03
Travel Time through Bedrock (Horizontally):
Travel Time Horizontally through Bed Rock, under DRY| v T = (AL K R o 02 3 0.9 0.9 02 02 20 0.9
SEASON hydraulic conditions (Note 4)| 2™ or = (ALgr X gr) / (Ko X i) 4 i 1. 14 - i i -
From Bedrock Vertically Upward to Surface Water:
Native Till Thickness = Flow Length (ALy) ft Tru=(Eexcs-Esr) = Al 31.2 31.2 31.2 66.4 8.8 8.8
Delta H, (for hydraulic gradient calculation)|  ft/ft Head Through Till: AHp = Eygs ar - Eexes 3.8 3.8 3.8 2.6 3.2 3.2
Existing Hydraulic Gradient through Till| ~ ft/ft i = AHpy / Al 0.1 0.1 0.1 0.0 0.4 0.4
Travel Time Vertically through Till, under DRY .
= Y Tl = (AL K 6.5 6.5 6.5 43.7 0.6 0.6
SEASON hydraulic conditions (Note 4) ears = (Al x0us) / (K X imw)
TOTAL TRAVEL TIME (Value shown on Page 1):
Calculated Travel Time: Sum of Time to Bedrock
Surface; Time through Bedrock; and if appropriate| Years TTrota =TT+ TTgg + TTyy, 10.5 3.9 11.3 11.0 35.8 47.7 3.3 1.2 4.7 10.3
Time to Surfacewater

\\nserver\CFS\Casella\OldTownLandfill
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NOTES:

1. The head driving seepage horizontally through the bedrock is assumed to be equal to the Head Receiving Seepage from the previous page. See Note 3 on pages 1 and 2, for special conditions where till is dry.

2. The head receiving seepage (under Natural Conditions) is the potentiometric surface elevation in shallow bedrock (Wet Season). See Figure 5-8 in Volume Il of the Application.
3. A Man-Made Water Level is assumed. Ex. A potential water supply well having a drawdown of 100 feet at sensitive Receptor A: EHRS-MM = 160 - 100 = 60
4. Assume that all flow is horizontal through bedrock to be conservative. Actual flow path would be longer and therefore take longer.
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TIME OF TRAVEL EVALUATION OF VARYING TWO PARAMETERS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ
Client: NEWSME Date: March 4, 2016 VARYING TWO PARAMETERS: Low Till Ckd by: MSB

NO ellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
PURPOSE: To calculate the time of travel for a hypothetical drop of liquid to travel from the base of the Imported Soil Layer to the Sensitive Receptors shown on Figure 7-1.

INPUT PARAMETERS:
Soil Layer Name (Top Down) Layer Thickness Effective Porosity Hydraulic Conductivity Conversions
Imported Soil Layer tisL = 1 ft ML = 0.39 kis. =[ 1.0E-07 |cm/sec 1.0E-01 |ft/yr
Till (Native and recompacted as Fill) Tr = Varies, based on Geology, see below [ 0.25 kr =| 9.4E-06 |cm/sec 9.7E+00  [ft/yr 3.2E+07 sec/yr
Bedrock (horizontal) Lgr = Varies, based on Geology, see below ngr =| 0.016000 Ker =| 2.9E-05 |cm/sec 3.0E+01 |ft/yr 30.48 cm/ft
- . Cell 13 Cell 16
Nodes (Refer to Figure 7-1in Volume Il of the Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 Cell 14 Cell 15 Cell 16
o Leachate Leachate
Application) End Center Center Center Center Center Center Center
Sump Sump
Parameter Units Symbol or Equation a 2 d < 9 © & v & o

Existing Ground Surface| ft, Elev Eexas 212.66 213.62 210.00 200.00 176.39 207.00 207.00 204.00 201.29 190.61

Base of Grubbing, Elevation| ft, Elev Egrus 211.66 212.63 209.66 199.00 175.38 206.67 206.67 203.01 200.29 189.60

Base Grade of Secondary Liner System (or Base of Imported ¢ ¢\, Eanse 214.00 21049 | 20600 | 19415 | 17100 | 207.42 | 207.42 | 20465 | 201.02 191.00
Soil Layer), Elevation

Underdrain, Thickness ft Tup 0 0 0 1 1 0 0 0 0 0

Bedrock Surface, Elevation| ft, Elev Egr 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78

Existing (Dry Season) Phreatic Surface, Elevation| ft, Elev Epgy.ps 192.94 193.25 201.00 192.28 166.11 198.88 198.88 196.36 193.16 181.88

Existing (Wet Season) Phreatic Surface, Elevation| ft, Elev Ewer-ps 197.41 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 184.62

Existing (Dry Season) Potentiometric Surface in Shallow| ¢ ¢\, Eonvsson (Note 1) 192.04 19000 | 19214 | 18103 | 16296 | 19888 | 19888 | 18862 | 184.09 181.88
Bedrock, Elevation

Existing (Wet Season) Potentiometric Surface in Shallow ¢ ., Euerpsson (Note 2) 197.41 19625 | 197.67 | 18500 | 17000 | 20000 | 200.00 | 19294 | 186.80 184.62
Bedrock, Elevation

See Note 3 See Note 3

SUMMARY OF TRAVEL TIMES (see the following pages for details):

Site Sensitive Receptors Figure 7-1 in Volume Il of the Application A B © © © D E F G G
Offset Credits| Years MEDEP 401.2.D(2) Secondary liner with leak detection. 3 2 2 2 2 3 3 2
Imported Soil Credits| Years MEDEP 401.2.D(2) imported soil 3 3 3 3 3 3 3 3 3 3

Calculated Travel Time: Sum of Time to Bedrock Determined in the following pages (Value from bottom of
Surface; Time through Bedrock; and if appropriate| Years 8 Pag 17.6 6.8 35.8 36.1 53.0 64.2 6.4 4.9 42.1 275

Time to Surfacewater page 3)
Total Travel Time to Site Sensitive Receptor| Years 236 11.8 40.8 41.1 58.0 70.2 12.4 9.9 47.1 335
NOTES:
1. Dry Season Potentiometric Surface in Shallow Bedrock is equal to the Dry Season Phreatic Surface when it is below the bedrock surface (Cell 14 Center and Cell 16 Sump), otherwise the Potentiometric surface map (Figure 5-8 in Volume Il of the Application) was
used.

2. Wet Season Potentiometric Surface in Shallow Bedrock is equal to the Wet Season Phreatric Surface when it is below the bedrock surface (Cell 16 Sump), otherwse the Potentiometric Surface map (Figure 5-8 in Volume Il of the Application) was used.

3. The wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only source of vertical flow for this
node. See "Hydraulic Gradient Calculation for Dry Till", unit gradient assumption applied to the Imported Soil Layer.
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TIME OF TRAVEL EVALUATION OF VARYING TWO PARAMETERS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ

Client: NEWSME
NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO BEDROCK SURFACE

\\nserver\CFS\Casella\OldTownLandfill i .35MCY- ion\Project Regulatory Revit

3/4/2016
Page 2 of 3

Soil Profile (vertical thickness through which a hypothetical leak Cell 13 Cell 16
travels, top down): . ” - Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Application) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Is Fill Soil Required (in addition to Underdrain)? CUT or FILL FILL CUT CUT CUT CUT FILL FILL FILL FILL FILL
Fill Thickness is:|  ft IF(FILL, Teni=(Esnse-Tuo)-Ecrus) 2.34 0.75 0.75 1.64 0.73 1.40
Native Till Thickness|  ft Triu=(Egase-Tuo-Esr) 1.86 25.25 23.84 39.77 40.72 6.52 6.52 15.10 30.84 2.22
Delta L, (for hydraulic gradient calculation)|  ft AL=Tpy T 4.20 25.25 23.84 39.77 40.72 7.27 7.27 16.74 31.57 3.62
Hydraulics:
Base of Liner System, Elevation| ft, Elev Egase 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain Present Yes or No No No No Yes Yes No No No No No
Head Driving Seepage| ft, Elev Enps = (Note 1) Till is Dry 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 Till'is Dry
Wet St Potenti tric Surface in Shallow Bedrock, . -
{Wet Season) Potentiometrlc Surface In Sha o oo 1, Elev Euis s son Tillis Dry 19625 | 197.67 | 18500 | 17000 | 200.00 | 20000 | 19294 | 186.80 Tillis Dry
Bedrock Surface, Elevation| ft, Elev Egg 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Head Receiving Seepage, Elevation| ft, Elev Eprs = Max(Eyys.ps ser OF Egg) (Note 2) Till is Dry 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 Till is Dry
Delta H, (for hydraulic gradient calculation)|  ft/ft AH = Eyps - Eygs Till is Dry 4.35 4.28 13.21 1.50 0.44 0.44 7.50 12.45 Till is Dry
Existing Hydraulic Gradient (Wet Season)|  ft/ft igps = AH/AL (Note 3) 0.0106 0.17 0.18 0.33 0.04 0.06 0.06 0.45 0.39 0.0106
Travel Time to Bedrock Surface:
Travel Time to Bedrock Surface, under Wet Season|  yeapg TTars = (AL X nqyyy) / (K, X iprs) 10.14 3.76 3.41 3.08 28.40 3.09 3.09 0.96 2.06 8.74
hydraulic conditions

Date: March 4, 2016 VARYING TWO PARAMETERS: Low Till Ckd by: MSB

NOTES:

1. Assumed to be the existing wet season potentiometric surface away from sumps. Where Till is Dry, See Note 3 on Page 1.

2. The Elevation Head Receiving Seepage is the highest of: a) the Bedrock Surface; or b) the Existing (Wet Season) Potentiometric Surface in Shallow Bedrock. When Till is NOT Dry.

3. Calculated as shown, unless the wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only
source of vertical flow for this node. See "Hydraulic Gradient Calculation for Dry Till", for determination of igzs = 0.0106, when the flow rate through the Till equals the flow rate through the overlying and less permeable Imported Soil Layer under a unit gradient condition.
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TIME OF TRAVEL EVALUATION OF VARYING TWO PARAMETERS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ
Client: NEWSME Date: March 4, 2016 VARYING TWO PARAMETERS: Low Till Ckd by: MSB

NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO SENSITIVE RECEPTORS (in Bedrock)

Bedrock (horizontal lengths through which a hypothetical leak travels):

Cell 13 Cell 16
. - " . Cell 11 Southern | Cell 11 Cell 12 Cell 13 Cell 14 Cell 14 Cell 15 Cell 16
Hypothetical Leak Location "Node" (See Figure 7-1) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Sensitive Receptor Location (See Figure 7-1) A B C C C D E F G G
o ~ Southern Sandy | Property Surface Surface Surface Surface | Property | Property Surface
Sensitive Receptor Type (See Table 7-1) Zone Line Water Water Water Water Line Line Water SR WL
Ground Surface at Sensitive Receptor ORI ¢ ey Eexos 180.00 15722 | 14117 | 14117 | 14117 | 14641 | 17213 | 17684 | 16178 161.78
Surface Water, Elevation)
Bedrock Surface, Elevation| ft, Elev Egr 115.00 150.00 110.00 110.00 110.00 80.00 150.00 172.82 153.00 153.00
Delta L, Horizontal Length through Bedrock| Algy 740 880 1600 1410 920 1300 900 920 1270 900
Hydraulics:
Assumed Drawdown in at Property-Line Well ft AHye 100 100 100
Head Driving Seepage (in Bedrock)| ft, Elev Eyps.sr = Eyrs (Note 1) 212.14 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 188.78
Head Receiving Seepage (in Bedrock)| ft, Elev Evps s (Note 2) 173.00 160.00 145.00 145.00 145.00 149.00 | 172.00 177.00 165.00 165.00
Man-Made Head| ft, Elev Ennsmm = Enes o - AHweu (Note 3) 173.00 60.00 NA NA NA NA 72.00 77.00 NA NA
" " . Natural Head: AHgg= Eyps.g - Engs- 39.14 52.67 40.00 25.00 51.90 21.80 23.78
Delta H, (for hydraulic gradient calculation)|  ft/ft atura’ eac: AMes™ Frosoe - Frks ok
Man-Made Head: AHgg= Exos g - Ens-vv 136.25 128.90 115.94
Hydraulic Gradient through Bedrock| ~ ft/ft igg = AHgg / Alpg 0.05 0.15 0.03 0.03 0.03 0.04 0.14 0.13 0.02 0.03
Travel Time through Bedrock (Horizontally):
Travel Time Horizontally through Bed Rock, under DRY| v T = (AL K R 30 25.9 26 8.0 33 39 39 8.2
SEASON hydraulic conditions (Note 4)| 2™ or = (ALar X Nar) / (Kor X igr) 75 i 5. -5 18. 174 i - 4 18.
From Bedrock Vertically Upward to Surface Water:
Native Till Thickness = Flow Length (ALy) ft Tru=(Eexcs-Esr) = Al 31.2 31.2 31.2 66.4 8.8 8.8
Delta H, (for hydraulic gradient calculation)|  ft/ft Head Through Till: AHp = Eygs ar - Eexes 3.8 3.8 3.8 2.6 3.2 3.2
Existing Hydraulic Gradient through Till| ~ ft/ft i = AHpy / Al 0.1 0.1 0.1 0.0 0.4 0.4
Travel Time Vertically through Till, under DRY| . ¢ T = (Al x nq) / (Ko X in) 6.5 6.5 6.5 43.7 0.6 06

SEASON hydraulic conditions (Note 4)

TOTAL TRAVEL TIME (Value shown on Page 1):

Calculated Travel Time: Sum of Time to Bedrock
Surface; Time through Bedrock; and if appropriate| Years TTrota =TT+ TTgg + TTyy, 17.6 6.8 35.8 36.1 53.0 64.2 6.4 4.9 42.1 275
Time to Surfacewater

NOTES:

1. The head driving seepage horizontally through the bedrock is assumed to be equal to the Head Receiving Seepage from the previous page. See Note 3 on pages 1 and 2, for special conditions where till is dry.
2. The head receiving seepage (under Natural Conditions) is the potentiometric surface elevation in shallow bedrock (Wet Season). See Figure 5-8 in Volume Il of the Application.

3. A Man-Made Water Level is assumed. Ex. A potential water supply well having a drawdown of 100 feet at sensitive Receptor A: EHRS-MM = 160 - 100 = 60

4. Assume that all flow is horizontal through bedrock to be conservative. Actual flow path would be longer and therefore take longer.
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APPENDIX |

FIELD DATA FORMS



MONITORING WELL SAMPLE PURGING FORM
(page / of L)

SITE: Lesell  4s olat Toesn  PROJECT NO: ©3¢¥, o0« DATE: /?c o5
SAMPLE LOCATION: _[°-04%p¢ A WEATHER: 5 ° Siopnm
SAMPLE ID: (p4s ¥o0& A 177 _START TIME: _ 0%3o END: Joweo
{DUPS) - —_ ~ TRIP BLANK ID: Pz
|VELL DEPTH: “e. 3o FT CONDITION OF WELL:
( ¥) TOP OF WELL  ( ) TOP OF CASING SURFACE SEAL: ( )GOOD ( )CRACKED -
() MEASURED ( ¥) HISTORICAL ( )OTHER:
PROTECTIVE CASING: ( )LOCKED
WATER DEPTH: 2013 FT ( )INO LOCK
( ¥) TOP OF WELL  ( ) TOP OF CASING ( )SECURE -
( v) MEASURED ( ) HISTORICAL ( )NEEDS REPAIR(ABLE T
MOVE)
TUBING INLET (TPVC) Yo O WELL: ( )CAP ( )NO CAP
TUBING DIAMETER ./ (ID) WELL MATL: ( )PVC ( )SS ( )OTHER:
SCREENED INTERVAL (TPVC) _ .36 TO ¢ .70 :
PUMPING START TIME: V) PUMPING END TIME: 103 &

[EQUIPMENT DECONTAMINATION

PURGING SAMPLING
« ) ( ) PERISTALTIC PUMP ISCO
¢ ) ( )  PERISTALTIC PUMP GEOTECH DECONTAMINATION FLUIDS USED
« ) ( ) SUBMERSIBLE PUMP
( x) ( x) BLADDER PUMP ( ) DISTILLED/DEIONIZED WATER
« ) () AIR LIFT PUMP ( ) TAP WATER
) ( ) BAILER I.D. () NON-PHOSPHATE DETERGENT
« ) ( ) LDPE/SILICON TUBING () 10% NITRIC ACID
« ) ( ) TEFLON/SILICON TUBING ( ) HIGH-PRESSURE STEAM CLEAN
« ) ( ) IN-LINE FILTER ()
(=) (v« ) DEDICATED.SIL. TUBING
() (r ) DEDICATED POLY. TUBING
AMOUNT OF WATER CONTAINED IN DEDICATED SYSTEM: /37wl

AMOUNT OF WATER PURGED PRIOR TO GRAB SAMPLE COLLECTION: Zoanls
R ————————————————————

NOTES:

\
SAMPLED BY: T Loplaal _—
Part 1 of 2 SME008.DOC

October 24, 1996



MONITORING WELL SAMPLE PURGING FORM - PART II
' (page _Z.of ()

SITE: Coselle b Olot Toswe DATE: /2t o}

SAMPLE LOCATION: p o ok A ORP OFFSET: _Sewm/ mv
Elapsed Liters Flow WL WL Turb pH Spec Temp DO ORP
Time Pumped Rate TPVC | Top of : Cond °c
(min) (ml/min) (ft) | Casing ) v
(ft) (1) (2) (3) (4) (5) (6) Comments
. ] e
Unit ID Number: g 2 // o Nz = o | o
Model ID : l ﬁf& / | /ngw« ;5. C{¢ / /a{ =
o Zo 3 |
2 14 Zoor | o PANE BAme
\9/*'(" Pl LOW Craghe fobes N e =S
/0 2900 2054 | R N AL V4
12 z) 5 ¥ v
v 2180
v 100 2 6o
Ly ga 7) 1§
24 : 30 21.% %
27 2) 3% 52 | ¢.% 1w |56 |o6 | =T

Alkalinity(CaCO3) Cole Palmer 05542-01 Field Test

“wp” Alkalinity liquid level reading * = NA mg/L CaCO3

wp# Alkalinity liquid level reading * = MNMA-  mg/L CaCO3

NOTES:

(1) TURBIDITY (NTU) (4) TEMPERATURE (C)

(2) pH (STD UNITS) (5) DISSOLVED OXYGEN (ppm)

(3) SPECIFIC CONDUCTANCE (6) UNADJUSTED OXIDATION REDUCTION POTENTIAL (+- mV)

(umhos/cm @25C)

Part 2 of 2
SME009rev2.doc
May 23, 2001




MONITORING WELL SAMPLE PURGING FORM
) (page / of Z.)

SITE: Cesile  Dlet Topom PROJECT NO:_p3e3,.e« DATE: /2503
|s2MPLE LOCATION: FPovorid WEATHER: Clece Pk il

SAMPLE ID: &dy XOF B 41+ START TIME: _ /“/°0 END: /GO
(DUPS) _ TRIP BLANK ID: < A

WELL DEPTH: 2% 53 FT CONDITION OF WELL: .
() TOP OF WELL ( ) TOP OF CASING SURFACE SEAL: ( ¥ )GOOD ( )CRACKED
( - ) MEASURED ( #) HISTORICAL ( )OTHER:
PROTECTIVE CASING: (jx )LOCKED
WATER DEPTH: 890 fluwns FT (' )NO LOCK
( ¥) TOP OF WELL () TOP OF CASING ( )SECURE
( v) MEASURED ( ) HISTORICAL ' ( )NEEDS REPAIR(ABLE TO
: MOVE)
TUBING INLET (TPVC) 7783 WELL: (,<)CAP ( )NO CAP
TUBING DIAMETER L (ID) WELL MATL: ( w)PVC ( )SS ( )OTHER:

SCREENED INTERVAL (TPVC) =7v.%3% TO 2&.53%
“

PUMPING START TIME: 16/ 50 PUMPING END TIME: _ /5 /0O

[EQUIPMENT DECONTAMINATION

PURGING SAMPLING
)
)

PERISTALTIC PUMP ISCO '
PERISTALTIC PUMP GEOTECH DECONTAMINATION FLUIDS USED
SUBMERSIBLE PUMP |

BLADDER PUMP

AIR LIFT PUMP

BAILER I.D.
LDPE/SILICON TUBING
TEFLON/SILICON TUBING
IN-LINE FILTER
DEDICATED .SIL. TUBING
DEDICATED POLY. TUBING

DISTILLED/DEIONIZED WATER
TAP WATER

NON-PHOSPHATE DETERGENT
10% NITRIC ACID
HIGH-PRESSURE STEAM CLEAN

L T W i NI P Sy
L N e I S I

AMOUNT OF WATER CONTAINED IN DEDICATED SYSTEM:
AMOUNT OF WATER PURGED PRIOR TO GRAB SAMPLE COLLECTION:
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MONITORING WELL SAMPLE PURGING FORM
(page / of C.)

—e

syte: G eoiie Dl Tozan PROJECT NO: (3c3,.0 DATE: _/-2505
A ) (’f i e

SAMPLE LOCATION: FPovwol id WEATHER: lee fEC
SEMPLE ID: &réw XOF B 44+ START TIME: _ /“/20 END: /GO
(DUPS) _ TRIP BLANK ID: r A
WELL DEPTH: 2% 5% FT CONDITION OF WELL:
(<) TOP OF WELL ( ) TOP OF CASING SURFACE SEAL: ( ~ )GOOD ( )CRACKED
( - ) MEASURED ( %) HISTORICAL (  )OTHER:

' - PROTECTIVE CASING: (x )LOCKED
WATER DEPTH: 8 .00 Fflu,e FT ( )NO LOCK
( ¥) TOP OF WELL () TOP OF CASING - (  )SECURE
( v) MEASURED () HISTORICAL ( )NEEDS REPAIR(ABLE TO

: MOVE)

TUBING INLET (TPVC) Z7.83 WELL: (~)CAP ( )NO CAP
TUBING DIAMETER 53 (ID) WELL MATL: ( y)BPVC ( )SS ( )OTHER:

SCREENED INTERVAL (TPVC) =27.45 TO 2&.53

PUMPING START TIME: 14450 PUMPING END TIME: _ /5 /0O

EQUIPMENT DECONTAMINATION

|IPURGING SAMPLING :
PERISTALTIC PUMP ISCO
PERISTALTIC PUMP GEOTECH DECONTAMINATION FLUIDS USED
SUBMERSIBLE PUMP
BLADDER PUMP

AIR LIFT PUMP

BAILER I.D.
LDPE/SILICON TUBING
TEFLON/SILICON TUBING
IN-LINE FILTER
DEDICATED .SIL. TUBING
DEDICATED POLY. TUBING

—
~
~—

DISTILLED/DEIONIZED WATER
TAP WATER

- NON-PHOSPHATE DETERGENT
10% NITRIC ACID
HIGH-PRESSURE STEAM CLEAN

R e T T e T Sy
e e e e e T I Sy

AMOUNT OF WATER CONTAINED IN DEDICATED SYSTEM:
AMOUNT OF WATER PURGED PRIOR TO GRAB SAMPLE COLLECTION:

NCTES:
SAMPLED BY: Tt iprson
Part 1 of 2 SME008.DOC

October 24, 1996



MONITORING WELL SAMPLE PURGING FORM - PART II

(page _ & of *—)

SITE: Cosodl -

DATE: 2508
SAMPLE LOCATION: oot 3 ORP OFFSET: =« 1. mv
Elagpsed | Liters Flow WL - WL Turb pH Spec Temp DO ORP
Time Pumped Rate TPVC | Top of Cond °c
(min) (ml/min) (ft) Casing
(ft) (1) (2) (3) (4) (5) (6) Comments
. N e
Unit ID Number: , e e ‘ -
i N f / C |Je | Llor | XD
Model ID : . .- § p
° ‘ J/ vises! / e é\( !%"/ 593 . e,
-~ - wealdl Plawgina
o 250  |oso (1 F 126 /56 |60 Yo Mo Kotk Gon
é)?'M% e il !/ﬁ”ﬁiwrz }%Jéo é"‘f_f
/5 250 |6.00 o5 | 2z 172 [¢.a |0 |nx ot b St
7 b oro Senglove

Alkalinity(CaC03) Cole Palmer 05542-01 Field Test

“P” Alkalinity liquid level reading * = Af%;” mg/L CaCO03
“T” Alkalinity liquid level reading * = 4/ k= mg/L CaCO3
NOTES :

(1) TURBIDITY (NTU) (4) TEMPERATURE (C)

(2) pH (STD UNITS) (5) DISSOLVED OXYGEN (ppm)

(3) SPECIFIC CONDUCTANCE

{umhos/cm @25C)

(6) UNADJUSTED OXIDATION REDUCTION POTENTIAL (+- mV)

Part 2 of 2

SMEOOSrev2.doc
May 23, 2001



APPENDIX U

TABULATED DATA USED TO PRODUCE FIGURE U-16



Tabulated Data Used to Produce Figure U-16

(Part 1 of 5)
PW-08-01 7-Day Pump Test
Azimuth from Log of Normalized
Well ID Pumping Well Drawdown
(degrees) (log-feet)

MW-05-04 274.7 0.0000
MW-06-01 134.3 0.0591
MW-06-02 285.4 0.0014
MW-207 173.6 0.0000
MW-223A 220.2 0.0248
MW-223B 219.8 0.0162
MW-227 213.9 0.0000
MW-302R 217.6 0.0000
MW-304A 161.1 0.0000
osw 199.3 0.0819
OW-06-05 286.9 0.0020
OW-06-06 286.6 0.0032
OW-06-07 286.3 0.0190
OW-06-08 285.2 0.0000
OW-06-09 284.7 0.0000
OW-06-10 283.6 0.0000
P-04-05A 182.7 0.0822
P-04-05B 182.7 0.0000
P-04-06A 228.9 0.0619
P-04-06B 228.9 0.0000
P-04-07A 234.7 0.0204
P-04-07B 234.7 0.0602
P-04-07C 2349 0.0000
P-04-08A 289.8 0.0161
P-04-08B 289.8 0.0000
P-04-09A 317.1 0.0000
P-04-10A 328.8 0.0618
P-04-11A 293.8 0.0290
P-04-12A 289.3 0.0020
P-04-12B 289.3 0.0000
P-04-12C 289.4 0.0000
P-04-13A 79.7 0.0019
P-04-13B 79.7 0.0009
P-04-13C 80.0 0.0000
P-04-14A 359.0 0.0000
P-04-14B 359.0 0.0000
P-06-04B 293.8 0.0000
P-08-03A 330.0 0.0000
P-08-03B 330.0 0.0000
P-08-04 258.7 0.0000
P-08-06 184.3 0.0143
P-08-07 199.9 0.0000
P-08-09a 151.2 0.0000
P-08-09b 151.2 0.0000
P-08-10a 153.6 0.0000
P-08-10b 153.6 0.0000
P-213A 145.7 0.0000
P-213B 145.7 0.0000
PW-08-02 240.5 0.0960
PW-08-03 312.3 0.0346
PW-08-04 302.7 0.0155
SHSW 228.1 0.0945




Tabulated Data Used to Produce Figure U-16

(Part 2 of 5)
PW-08-01 24-Hour Pump Test
Azimuth from Log of Normalized
Well ID Pumping Well Drawdown
(degrees) (log-feet)

MW-04-111 274.2 0.0000
MW-05-01 274.2 0.0000
MW-05-02 274.5 0.0000
MW-05-03 274.6 0.0000
MW-05-04 274.7 0.0000
MW-05-05 274.0 0.0000
MW-06-01 134.3 0.0727
MW-06-02 285.4 0.0063
MW-207 173.6 0.0017
MW-223A 220.2 0.0167
MW-223B 219.8 0.0098
MW-227 213.9 0.0000
MW-302R 217.6 0.0014
MW-304A 161.1 0.0000
OW-06-05 286.9 0.0074
OW-06-06 286.6 0.0031
OW-06-07 286.3 0.0148
OW-06-08 285.2 0.0000
OW-06-09 284.7 0.0037
OW-06-10 283.6 0.0044
P-04-05A 182.7 0.0696
P-04-05B 182.7 0.0000
P-04-06A 228.9 0.0539
P-04-06B 228.9 0.0000
P-04-07A 234.7 0.0259
P-04-07B 234.7 0.0808
P-04-08A 289.8 0.0104
P-04-08B 289.8 0.0000
P-04-09A 3171 0.0027
P-04-10A 328.8 0.0783
P-04-10B 328.8 0.0020
P-04-11A 293.8 0.0319
P-04-11B 293.8 0.0000
P-04-12A 289.3 0.0067
P-04-13B 79.7 0.0041
P-04-13C 80.0 0.0000
P-04-14A 359.0 0.0023
P-04-14B 359.0 0.0000
P-06-04A 293.8 0.0000
P-06-04B 293.8 0.0000
P-08-03A 330.0 0.0000
P-08-03B 330.0 0.0000
P-08-04 258.7 0.0000
P-08-06 184.3 0.0102
P-08-07 199.9 0.0021
PW-08-02 240.5 0.1052
PW-08-03 312.3 0.0290
PW-08-04 302.7 0.0107




Tabulated Data Used to Produce Figure U-16

(Part 3 of 5)
PW-08-02 50-Hour Pump Test
Azimuth from Log of Normalized
Well ID Pumping Well Drawdown
(degrees) (log-feet)

MW-06-01 101.6 0.0135
MW-06-02 343.7 0.0135
MW-207 123.5 0.0000
MW-223A 198.4 0.1248
MW-223B 197.8 0.0766
MW-227 193.1 0.0000
MW-302R 176.0 0.0000
osw 126.9 0.2745
OW-06-05 343.1 0.0123
OW-06-06 342.6 0.0044
OW-06-07 342.2 0.0258
OW-06-08 341.1 0.0000
OW-06-09 340.7 0.0069
OW-06-10 341.0 0.0086
P-04-05A 91.1 0.1364
P-04-05B 91.1 0.0000
P-04-06A 111.7 0.2814
P-04-06B 111.7 0.0000
P-04-07A 225.3 0.1096
P-04-07B 2253 0.3311
P-04-08A 5.2 0.0370
P-04-08B 5.2 0.0226
P-04-09A 356.3 0.0000
P-04-09B 356.3 0.0000
P-04-10A 17.2 0.0246
P-04-11A 39.8 0.0502
P-04-12A 324.7 0.0000
P-04-12B 324.7 0.0000
P-04-12C 324.8 0.0000
P-04-13A 68.6 0.0000
P-04-14A 21.7 0.0000
P-04-14B 21.7 0.0000
P-06-04B 39.8 0.0057
P-08-06 66.4 0.0024
P-08-07 116.2 0.0000
PW-08-01 60.5 0.1128
PW-08-03 349.8 0.0128
PW-08-04 3345 0.0276
SHSW 106.6 0.4444




Tabulated Data Used to Produce Figure U-16

(Part 4 of 5)
PW-08-03 26.5-Hour Pump Test
Azimuth from Log of Normalized
Well ID Pumping Well Drawdown
(degrees) (log-feet)

MW-04-111 177.6 0.0000
MW-05-01 178.1 0.0000
MW-05-02 178.0 0.0000
MW-05-03 177.8 0.0000
MW-05-04 177.5 0.0000
MW-05-05 178.0 0.0000
MW-06-01 133.2 0.0000
MW-06-02 176.8 0.0000
MW-207 149.8 0.0007
MW-223A 180.4 0.0000
MW-223B 180.3 0.0000
MW-227 180.2 0.0000
MW-302R 171.5 0.0006
MW-304A 146.4 0.0000
OW-06-05 178.3 0.0000
OW-06-06 178.8 0.0000
OW-06-07 179.2 0.0000
OW-06-08 180.0 0.0000
OW-06-09 180.2 0.0000
OW-06-10 179.2 0.0000
P-04-05A 144.1 0.0006
P-04-05B 144.1 0.0000
P-04-06A 163.3 0.0000
P-04-06B 163.3 0.0000
P-04-07A 184.8 0.0000
P-04-07B 184.8 0.0000
P-04-07C 184.9 0.0000
P-04-08A 155.3 0.0000
P-04-08B 155.3 0.0000
P-04-09A 88.6 0.0014
P-04-09B 88.6 0.0000
P-04-10A 110.9 0.0056
P-04-11A 137.8 0.0000
P-04-11B 137.8 0.0000
P-04-12A 225.3 0.0000
P-04-13A 116.0 0.0009
P-04-13B 116.0 0.0000
P-04-13C 116.1 0.0000
P-04-14A 62.4 0.0000
P-04-14B 62.4 0.0000
P-06-04A 137.8 0.0006
P-06-04B 137.8 0.0000
P-08-03A 117.3 0.0000
P-08-03B 117.3 0.0015
P-08-04 179.8 0.0000
P-08-06 135.5 0.0000
P-08-07 154.7 0.0000
PW-08-01 132.3 0.0000
PW-08-02 169.8 0.0000
PW-08-04 267.6 0.0081




Tabulated Data Used to Produce Figure U-16

(Part 5 of 5)
PW-08-04 26.5-Hour Pump Test
Azimuth from Log of Normalized
Well ID Pumping Well Drawdown
(degrees) (log-feet)

MW-04-111 152.6 0.0000
MW-05-01 153.0 0.0000
MW-05-02 152.8 0.0000
MW-05-03 152.5 0.0000
MW-05-04 152.3 0.0000
MW-05-05 153.0 0.0000
MW-06-01 127.2 0.0000
MW-06-02 145.7 0.0017
MW-207 141.6 0.0000
MW-223A 169.9 0.0000
MW-223B 169.8 0.0000
MW-227 171.0 0.0000
MW-302R 160.0 0.0000
MW-304A 139.5 0.0000
OW-06-05 145.4 0.0019
OW-06-06 146.0 0.0000
OW-06-07 146.4 0.0036
OW-06-08 147.8 0.0000
OW-06-09 148.3 0.0000
OW-06-10 148.5 0.0013
P-04-05A 134.3 0.0000
P-04-05B 134.3 0.0000
P-04-06A 149.8 0.0000
P-04-06B 149.8 0.0000
P-04-07A 171.7 0.0000
P-04-07B 171.7 0.0000
P-04-07C 171.8 0.0000
P-04-08A 132.8 0.0000
P-04-08B 132.8 0.0000
P-04-09A 87.9 0.0058
P-04-09B 87.9 0.0000
P-04-10A 102.0 0.0254
P-04-10B 102.0 0.0000
P-04-11A 124.8 0.0000
P-04-11B 124.8 0.0000
P-04-12A 183.8 0.0618
P-04-12C 183.6 0.0014
P-04-13A 1111 0.0013
P-04-13B 111.1 0.0000
P-04-13C 111.2 0.0000
P-04-14A 68.9 0.0000
P-04-14B 68.9 0.0000
P-06-04A 124.8 0.0000
P-06-04B 124.8 0.0000
P-08-03A 107.3 0.0000
P-08-03B 107.3 0.0000
P-08-04 160.2 0.0000
P-08-06 125.7 0.0000
P-08-07 144.0 0.0000
PW-08-01 122.7 0.0032
PW-08-02 154.5 0.0017
PW-08-03 87.6 0.0913




APPENDIX V

FIGURE V-5S
GROUNDWATER PARTICLE PATHWAYS FOR MODEL CALIBRATION
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APPENDIX V

FIGURE V-6S
GROUNDWATER TABLE WITH RECHARGE CUTOFF



1000

7

0

lll \' |

TING CANDFILL”
'\IE \ "1 \ 4 {

170 GROUNDWATER HEAD EQUIPOTENTIAL
CONTOURS (5 FEET INTERVALS)

NOTE: RECHARGE EQUALS ZERO
INCHES PER YEAR OVER EXISTING
LANDFILL AND EXPANSION AREA.

2000 FEET

_ \\nserver\CFS\Casella\OldTownLandfill\Expansion\9.35MCY-Expansion\Project Regulatory Review\GWModel\figures\V-2 discretization.dwg, 2/17/2016 2:45:13 PM, paf

DWG: V-2 discretization LMN: V—6S CTB: Particle—Path REV: 2/17/16 I

Y " .“
TR

FIGURE V—-6S
GROUNDWATER TABLE WITH
RECHARGE CUTOFF
JUNIPER RIDGE LANDFILL EXPANSION
OLD TOWN, MAINE

M‘v—
Sevee & Maher Engineers, Inc.

ENVIRONMENTAL - CIVIL * GEOTECHNICAL * WATER * COMPLIANCE




SME-4

VOLUME II, VOLUME Ill AND VOLUME V
UPDATED TABLES AND APPENDICES

VOLUME II, TABLE 6-2 ANALYTICAL PROGRAM

VOLUME II, TABLE 7-3 CALCULATED TRAVEL TIME TO SITE
SENSITIVE RECEPTORS- EXISTING CONDITIONS

VOLUME II, TABLE 7-4 CALCULATED TRAVEL TIME TO SITE
SENSITIVE RECEPTORS-FUTURE CONDITIONS

APPENDIX X, UPDATED PRINTOUTS FOR THE TRAVEL TIME
ANALYSIS

APPENDIX X, ADDITIONAL PRINTOUTS AS REQUESTED BY DEP
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ANALYSIS

VOLUME IV, APPENDIX | TABLE 3-2 SURFACE WATER, PORE-
WATER, LEACHATE, UNDERDRAIN, AND LEAK DETECTION
MONITORING LOCATIONS
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VOLUME II

TABLE 6-2
ANALYTICAL PROGRAM



TABLE 6-2

ANALYTICAL PROGRAM

Water Quality PQL’
Parameter Method (mg/l)
Total Dissolved Solids (TDS) STM 2540C 10
Total Suspended Solids (TSS) STM 2540D 4
Ammonia (NH3-N) STM 4500 NH3 E 0.5
Arsenic (As) SW846/6010B/3010A 0.005
Calcium (Ca) SW846/6010B/3010A 0.3
Iron (Fe) SW846/6010B/3010A 0.05
Magnesium (Mg) SW846/6010B/3010A 0.3
Manganese (Mn) SW846/6010B/3010A 0.05
Potassium (K) SW846/6010B/3010A 0.3
Sodium (Na) SW846/6010B/3010A 0.3
Total Organic Carbon (TOC) SW846/9060A 2.0
Chloride (CI) SW846/E300/9056 1.0
Sulfate (SO4) SW846/E300/9056 2.0
Volatile Organic Compounds (VOCs)? U.S.EPA 8260B 0.001 -0.01
Sulfide SW846/9030B 2.5
Total Kjeldahl Nitrogen (TKN)* STM 4500 NHsE 0.3
Total Phosphorous® U.S.EPA 365.3 0.04
Biological Oxygen Demand (BOD)® STM 5210B 5
Copper (Cu) SW846/6010B/3010A 0.003
Bromide SW9056 0.1
Nitrate and Nitrite EPA 353.2 0.05
Total Alkalinity STM 2320B 1.5
Field Parameters
Groundwater Elevation Field Measurement NA
Specific Conductance Field Measurement NA
Dissolved Oxygen Field Measurement NA
pH Field Measurement NA
Temperature Field Measurement NA
Turbidity Field Measurement NA
(APHA 2130)

Eh Field Measurement NA
Monitoring Well Pumping Rate Field Measurement NA
Surface Water Flow Rate Field Measurement NA
Field Observations Field Observations NA

\\nserver\CFS\Casella\OldTownLandfil\Expansion\9.35MCY-Expansion\Project Regulatory Review\Docs\R\Changed Tables from

20150615Casella_SAR-MEDEP Comments.doc
Sevee & Maher Engineers, Inc.

February 2016
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TABLE 6-2 (cont'd)

ok WN

Notes:
1.

Practical Quantitation Limits (PQLs) have been defined by U.S.EPA as up to 10 times the method or
instrument detection limit and therefore may vary between laboratories.

NA = Not Applicable.

VOCs are the 47 organic constituents listed in Appendix | of 40 CFR Part 258. PQLs for VOCs are reported
as pg/L. Only included in the Site Characterization Monitoring

Monitoring wells and leachate only.

Surface waters and underdrain only.

Surface waters only

Method Reference: The analytical methods selected are presented in Test Methods for Evaluating Solid Waste,

OSWER, SW-846, Third Edition, as revised; Methods_for Chemical Analysis of Water and Wastes, EMSL, EPA-
600/4-79-020, revised March 1983; and Standard Methods for the Examination of Water and Wastewater, APHA,
19th Edition, 1995. Equivalent and appropriate analytical methods may be substituted with Juniper Ridge Landfill
approval, e.g. manual for automated and vice versa.

2
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VOLUME II

TABLE 7-3
CALCULATED TRAVEL TIME TO SITE SENSITIVE RECEPTORS -
EXISTING CONDITIONS



TABLE 7-3

CALCULATED TRAVEL TIME TO SITE SENSITIVE RECEPTORS — EXISTING CONDITIONS

Offset Calculated Travel Time
Site Sensitive Credits Imported In Soil And Bedrock Total Travel

Landfill Node Receptors (Yrs) Soils (Yrs) (Yrs) Time (Yrs)
Cell 11 Southern Point A 3 3 10.5 15.5
End
Center of Cell 11 Point B 2 3 3.9 8.9
Center of Cell 12 Point C 2 3 11.3 16.3
Center of Cell 13 Point C 2 3 11.0 16.0
Cell 13 Leachate Point C 2 3 35.8 41.8
Sump
Center of Cell 14 Point D 3 3 47.7 53.7
Center of Cell 14 Point E 3 3 3.3 9.3
Center of Cell 15 Point F 2 3 1.2 6.2
Center of Cell 16 Point G 2 3 4.7 9.7
Cell 16 Leachate Point G 3 3 10.3 16.3
Sump.

1
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VOLUME II

TABLE 7-4
CALCULATED TRAVEL TIME TO SITE SENSITIVE RECEPTORS -

FUTURE CONDITIONS



TABLE 7-4

CALCULATED TRAVEL TIMES TO SITE SENSITIVE RECEPTORS - FUTURE CONDITIONS

Landfill Calculated Travel Time
Location Of Site Sensitive Offset Imported In Soil And Bedrock Total Travel

Origin Receptors Credits (Yrs) Soils (Yrs) (Yrs) Time (Yrs)
Cell 11 Southern Point A 3 3 10.5 15.5
End
Center of Cell 11 Point B 2 3 3.9 8.9
Center of Cell 12 Point C 2 3 11.4 16.4
Center of Cell 13 Point C 2 3 11.2 16.2
Cell 13 Leachate Point C 2 3 36.1 421
Sump
Center of Cell 14 Point D 3 3 62.2 68.2
Center of Cell 14 Point E 3 3 17.7 23.7
Center of Cell 15 Point F 2 3 1.4 6.4
Center of Cell 16 Point G 2 3 5.3 10.3
Cell 16 Leachate Point G 3 3 10.3 16.3

Sump.

1

\\nserver\CFS\Casella\OldTownLandfil\Expansion\9.35MCY-Expansion\Project Regulatory Review\Docs\R\Changed Tables from
20150615Casella_SAR-MEDEP Comments.doc
Sevee & Maher Engineers, Inc.

February 2016




APPENDIX X

UPDATED PRINTOUTS FOR THE TRAVEL TIME ANALYSIS



UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NO ellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
PURPOSE: To calculate the time of travel for a hypothetical drop of liquid to travel from the base of the Imported Soil Layer to the Sensitive Receptors shown on Figure 7-1.

INPUT PARAMETERS:
Soil Layer Name (Top Down, Layer Thickness ective Porosity Hydraulic Conductivity Conversions
Imported Soil Layer tisL :| 1 |ﬂ kis. =[ T.0E-07 |cm/sec 1.0E-01 |ft/yr
Till (Native and recompacted as Fill) T = Varies, based on Geology, see below Ny = 0.25 ki =| 9.4E-06 |cm/sec 9.7E+00  |ft/yr 3.2E+07 sec/yr
Bedrock (horizontal) Lgr = Varies, based on Geology, see below ngr =| 0.001000 ksr =| 3.5E-05 |cm/sec 3.6E+01 [ft/yr 30.48 cm/ft
X . Cell 13 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
B Leachate Leachate
Application) End Center Center Center Center Center Center Center
Sump Sump
Parameter Units Symbol or Equation 1 2 3 © 9 ® & v & ¥
Existing Ground Surface| ft, Elev Egxos 212.66 213.62 210.00 200.00 176.39 207.00 207.00 204.00 201.29 190.61
Base of Grubbing, Elevation| ft, Elev Ecrus 211.66 212.63 209.66 199.00 175.38 206.67 206.67 203.01 200.29 189.60
Base Grade of Secondary Liner System (or Base of Imported
Soil Layer), Elevation ft, Elev BASE 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain, Thickness ft Tuo 0 0 0 1 1 0 0 0 0 0
Bedrock Surface, Elevation| ft, Elev Egr 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Existing (Dry Season) Phreatic Surface, Elevation| ft, Elev Epgy.ps 192.94 193.25 201.00 192.28 166.11 198.88 198.88 196.36 193.16 181.88
Existing (Wet Season) Phreatic Surface, Elevation| ft, Elev Ewer-ps 197.41 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 184.62
Existing (Dry Season) Potentiometric Surface in Shallow| ¢ ¢\, Epsy-ps.ses (Note 1) 192.94 190.00 19214 | 181.03 162.96 | 198.88 | 198.88 | 18862 | 184.09 181.88
Bedrock, Elevation
Existing (Wet Season) Potentiometric Surface in Shallow ¢ ¢, Euer s son (Note 2) 197.41 19625 | 19767 | 18500 | 17000 | 20000 | 20000 | 192.94 | 186.80 184.62
Bedrock, Elevation
See Note 3 See Note 3
SUMMARY OF TRAVEL TIMES (see the following pages for details):
Site Sensitive Receptors Figure 7-1 in Volume |l of the Application A B € € € D E F G G
Offset Credits| Years MEDEP 401.2.D(2) Secondary liner with leak detection. 3 2 2 2 2 3 3 2 2 3
Imported Soil Credits| Years MEDEP 401.2.D(2) imported soil 3 3 3 3 3 3 3 3 3 3
Calculated Travel Time: Sum of Time to Bedrock Determined in the following pages (Value from bottom of
Surface; Time through Bedrock; and if appropriate| Years 8P 3g 105 3.9 113 11.0 3558 47.7 33 12 47 103
Time to Surfacewater page 3)
Total Travel Time to Site Sensitive Receptor| Years 16.5 8.9 16.3 16.0 40.8 53.7 9.3 6.2 9.7 16.3
NOTES:
1. Dry Season Potentiometric Surface in Shallow Bedrock is equal to the Dry Season Phreatic Surface when it is below the bedrock surface (Cell 14 Center and Cell 16 Sump), otherwise the Potentiometric surface map (Figure 5-8 in Volume Il of the Application) was
used.

2. Wet Season Potentiometric Surface in Shallow Bedrock is equal to the Wet Season Phreatric Surface when it is below the bedrock surface (Cell 16 Sump), otherwse the Potentiometric Surface map (Figure 5-8 in Volume Il of the Application) was used.

3. The wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only source of vertical flow for this
node. See "Hydraulic Gradient Calculation for Dry Till", unit gradient assumption applied to the Imported Soil Layer.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO BEDROCK SURFACE

Soil Profile (vertical thickness through which a hypothetical leak Cell 13 Cell 16
travels, top down): . ” - Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Application) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Is Fill Soil Required (in addition to Underdrain)? CUT or FILL FILL CUT CUT CUT CUT FILL FILL FILL FILL FILL
Fill Thickness is:|  ft IF(FILL, Teni=(Esnse-Tuo)-Ecrus) 2.34 0.75 0.75 1.64 0.73 1.40
Native Till Thickness|  ft Triu=(Egase-Tuo-Esr) 1.86 25.25 23.84 39.77 40.72 6.52 6.52 15.10 30.84 2.22
Delta L, (for hydraulic gradient calculation)|  ft AL=Tpy T 4.20 25.25 23.84 39.77 40.72 7.27 7.27 16.74 31.57 3.62
Hydraulics:
Base of Liner System, Elevation| ft, Elev Egase 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain Present Yes or No No No No Yes Yes No No No No No
Head Driving Seepage| ft, Elev Enps = (Note 1) Till is Dry 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 Till'is Dry
Wet St Potenti tric Surface in Shallow Bedrock, . -
{Wet Season) Potentiometrlc Surface In Sha o oo 1, Elev Euis s son Tillis Dry 19625 | 197.67 | 18500 | 17000 | 200.00 | 20000 | 19294 | 186.80 Tillis Dry
Bedrock Surface, Elevation| ft, Elev Egg 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Head Receiving Seepage, Elevation| ft, Elev Eprs = Max(Eyys.ps ser OF Egg) (Note 2) Till is Dry 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 Till is Dry
Delta H, (for hydraulic gradient calculation)|  ft/ft AH = Eyps - Eygs Till is Dry 4.35 4.28 13.21 1.50 0.44 0.44 7.50 12.45 Till is Dry
Existing Hydraulic Gradient (Wet Season)|  ft/ft igps = AH/AL (Note 3) 0.0106 0.17 0.18 0.33 0.04 0.06 0.06 0.45 0.39 0.0106
Travel Time to Bedrock Surface:
Travel Time to Bedrock Surface, under Wet Season|  yeapg TTars = (AL X nqyyy) / (K, X iprs) 10.14 3.76 3.41 3.08 28.40 3.09 3.09 0.96 2.06 8.74
hydraulic conditions

NOTES:

1. Assumed to be the existing wet season potentiometric surface away from sumps. Where Till is Dry, See Note 3 on Page 1.

2. The Elevation Head Receiving Seepage is the highest of: a) the Bedrock Surface; or b) the Existing (Wet Season) Potentiometric Surface in Shallow Bedrock. When Till is NOT Dry.

3. Calculated as shown, unless the wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only
source of vertical flow for this node. See "Hydraulic Gradient Calculation for Dry Till", for determination of igzs = 0.0106, when the flow rate through the Till equals the flow rate through the overlying and less permeable Imported Soil Layer under a unit gradient condition.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB
NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO SENSITIVE RECEPTORS (in Bedrock)
Bedrock (horizontal lengths through which a hypothetical leak travels):
Cell 13 Cell 16
. - " . Cell 11 Southern | Cell 11 Cell 12 Cell 13 Cell 14 Cell 14 Cell 15 Cell 16
Hypothetical Leak Location "Node" (See Figure 7-1) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Sensitive Receptor Location (See Figure 7-1) A B C C C D E F G G
o ~ Southern Sandy | Property Surface Surface Surface Surface | Property | Property Surface
Sensitive Receptor Type (See Table 7-1) Zone Line Water Water Water Water Line Line Water SR WL
Ground Surface at Sensitive Receptor ORI ¢ ey Eexos 180.00 15722 | 14117 | 14117 | 14117 | 14641 | 17213 | 17684 | 16178 161.78
Surface Water, Elevation)
Bedrock Surface, Elevation| ft, Elev Egr 115.00 150.00 110.00 110.00 110.00 80.00 150.00 172.82 153.00 153.00
Delta L, Horizontal Length through Bedrock ft Algg 740 880 1600 1410 920 1300 900 920 1270 900
Hydraulics:
Assumed Drawdown in at Property-Line Well ft AHye 100 100 100
Head Driving Seepage (in Bedrock)| ft, Elev Eyps.sr = Eyrs (Note 1) 212.14 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 188.78
Head Receiving Seepage (in Bedrock)| ft, Elev Evps s (Note 2) 173.00 160.00 145.00 145.00 145.00 149.00 | 172.00 177.00 165.00 165.00
Man-Made Head| ft, Elev Ennsmm = Enes o - AHweu (Note 3) 173.00 60.00 NA NA NA NA 72.00 77.00 NA NA
" " . Natural Head: AHgg= Eyps.g - Engs- 39.14 52.67 40.00 25.00 51.90 21.80 23.78
Delta H, (for hydraulic gradient calculation)|  ft/ft atura’ eac: AMes™ Frosoe - Frks ok
Man-Made Head: AHgg= Exos g - Ens-vv 136.25 128.90 115.94
Hydraulic Gradient through Bedrock| ~ ft/ft igg = AHgg / Alpg 0.05 0.15 0.03 0.03 0.03 0.04 0.14 0.13 0.02 0.03
Travel Time through Bedrock (Horizontally):
Travel Time Horizontally through Bed Rock, under DRY| v T = (AL K R o 02 3 0.9 0.9 02 02 20 0.9
SEASON hydraulic conditions (Note 4)| 2™ or = (ALgr X gr) / (Ko X i) 4 i 1. 14 - i i -
From Bedrock Vertically Upward to Surface Water:
Native Till Thickness = Flow Length (ALy) ft Tru=(Eexcs-Esr) = Al 31.2 31.2 31.2 66.4 8.8 8.8
Delta H, (for hydraulic gradient calculation)|  ft/ft Head Through Till: AHp = Eygs ar - Eexes 3.8 3.8 3.8 2.6 3.2 3.2
Existing Hydraulic Gradient through Till| ~ ft/ft i = AHpy / Al 0.1 0.1 0.1 0.0 0.4 0.4
Travel Time Vertically through Till, under DRY .
= Y Tl = (AL K 6.5 6.5 6.5 43.7 0.6 0.6
SEASON hydraulic conditions (Note 4) ears = (Almu xnmua) / (K i)
TOTAL TRAVEL TIME (Value shown on Page 1):
Calculated Travel Time: Sum of Time to Bedrock
Surface; Time through Bedrock; and if appropriate| Years TTrota =TT+ TTgg + TTyy, 10.5 3.9 11.3 11.0 35.8 47.7 3.3 1.2 4.7 10.3
Time to Surfacewater
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NOTES:

1. The head driving seepage horizontally through the bedrock is assumed to be equal to the Head Receiving Seepage from the previous page. See Note 3 on pages 1 and 2, for special conditions where till is dry.

2. The head receiving seepage (under Natural Conditions) is the potentiometric surface elevation in shallow bedrock (Wet Season). See Figure 5-8 in Volume Il of the Application.
3. A Man-Made Water Level is assumed. Ex. A potential water supply well having a drawdown of 100 feet at sensitive Receptor A: EHRS-MM = 160 - 100 = 60
4. Assume that all flow is horizontal through bedrock to be conservative. Actual flow path would be longer and therefore take longer.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS

Hydraulic Gradient Calculation for Dry Till

SITE: Juniper Ridge Landfill

PROJECT: Expansion Application

LOCATIONS: Only applys when till is dry.

Date: March 4, 2016

PROJECT No.: 14101.00

Calc. By:

COMMENTS:

NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.

BBJ

Ckd. By: MSB

PURPOSE: Determine the hydraulic gradient through till and fill soils, below the Imported Soil Layer; where the flow rate vertically through the Till is controlled by the leakage through the Imported Soil Layer.

Layer Thickness

tisL :‘ 1 ft

Soil Layer Name (Top Down
Imported Soil Layer
Till (Native and recompacted as Fill)
Bedrock (horizontal)

Effective Porosity

ns.=| 0.39 kis. =| 1.0E-07 |cm/sec
npe=| 0.25 km. =| 9.4E-06 |cm/sec
Ngr =| 0.001 ksr =| 3.5E-05 |cm/sec

Hydraulic Conductivity

Conversions

1.0E-01 |ft/yr
9.7E+00 |ft/yr | 3.2E+07 [sec/yr
3.6E+01 |ft/yr [ 30.48 |[cm/ft

Determine Seepage Rate through the Imported Soil Layer; the time of travel through that layer; and the hydraulic gradient through the Till (Fill and Native)

Nodes (Refer to Figure 7-1 in Volume Il of the Application)

Parameter Units Symbol or Equation Value
Imported Soil Layer Thickness ft tisu = ALisi 1.0
Change in Head across Imported Soil Layer (Delta
H) (For a free-draining Imported Soil Layer AH = ft AHig. 1.0
teas)
Hydraulic Gradient (Imported Soil Layer) ft/ft iis. = AHs /ALg, 1.0
Travel Time through Imported Soil Layer:
Travel Time through Imported Soil Layer Funit Vears TTisLue = (ALS..San.SL] / (KisLx 3.77
gradient) rs1)
Flow Rate through Imported Soil Layer| ft/year Qs = (kisu X ist) 0.10
The Flow Rate in the Imported Soil Layer sets the flow rate in the underlying Till
Flow Rate through Till ft/year G = Gist 0.10
Gradient in Till ft/ft inw = dnu/knu 0.0106

Determine Seepage Rate through the Imported Soil Layer; the time of travel through that layer; Assuming that the

<-- Travel Time through the Imported Soil Layer (unit gradient assumption).

<--Applied in Travel Time Calculation for "Dry Till".

leakage is due to the Design Leakage Rate

t3/yr

[ 748 |gaui®

Parameter Units Symbol or Equation Value
Imported Soil Layer Thickness ft tig, = AL\ig 1.0
Design Leakage Rate gal/acre/day DLR = 4.60 224.62
Hydraulic Gradient (Imported Soil Layer) ft/ft iis. = DLR / kis, / 43560 0.0498
Travel Time through Imported Soil Layer:
Travel Time through Imported Soil Layer (Design Vears TTisow = [AL,vSLx nys) / (Kisy X 75.63
Leakage Rate) irs1)

This value is used in Travel Time Calculations as i grs
in Post Closure Analysis.

<-- Travel Time through the Imported Soil Layer (Design Leakage Rate).
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
POST-CLOSURE CONDITIONS - TIME OF TRAVEL (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB
NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.

PURPOSE: To calculate the time of travel for a hypothetical drop of liquid to travel from the base of the Imported Soil Layer to Sensitive Receptors shown on Figure 7-1. Under the condition where the leak is driven by some leakage rate out from the bottom of the Imported Soil
Layer

INPUT PARAMETERS:
Soil Layer Name (Top Down Layer Thickness Effective Porosit: Hydraulic Conductivity
Imported Soil Layer tisL = 1 ft ns.=| 0.39 kis. =| 1.0E-07 |cm/sec 1.0E-01 |ft/yr
Till (Native and recompacted as Fill) T = Varies, based on Geology, see below N = 0.25 ki =| 9.4E-06 |cm/sec 9.7E+00 |ft/yr 3.2E+07  |[sec/yr
Bedrock (horizontal) Legr = Varies, based on Geology, see below Ngg =| 0.00100 kgr =| 3.5E-05 |cm/sec 3.6E+01 |ft/yr 30.48 cm/ft
Nodes (Refer to Figure 7-1in Volume Il of the  |Cell 11 Southern| Cell 11 Cell 12 | Cell 13 CEl i Cell 14 | Cell 14 Cell 15 Cell 16 CE e
L Leachate Leachate
Application) End Center Center | Center Center | Center Center Center
Sump Sump
Parameter Units Symbol or Equation a 2 g & = 8 8 Z g 2
Existing Ground Surface| ft, Elev Eexas 212.66 213.62 210.00 | 200.00 176.39 207.00 207.00 204.00 201.29 190.61
Base of Grubbing, Elevation| ft, Elev Ecrus 211.66 212.63 209.66 199.00 175.38 206.67 206.67 203.01 200.29 189.60
Base Grade of Secondary Liner System (or Base of Eonse 214.00 21049 | 20600 | 19415 | 17100 | 207.42 | 207.42 | 20465 | 20102 | 191.00
Imported Soil Layer), Elevation ft
Underdrain, Thickness ft Tup 0.00 0.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00
Bedrock Surface, Elevation| ft, Elev Egr 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
- . . Ewerps 197.41 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 184.62
Existing (Wet Season) Phreatic Surface, Elevation| ft, Elev,
| 5 Ift drop Post-Closure Phreatic Surface, Elevation| ft, Elev Ewer.ps - (Drop due to Liner Installation) 192.41 195.60 196.95 193.21 166.50 196.34 196.34 195.44 194.25 179.62
Evisting (Wet Season) Potentiometric Surface in Shallow] ¢\, Eueres o (Note 1) 197.41 19625 | 197.67 | 18500 | 170.00 | 200.00 | 20000 | 192.94 | 18680 | 184.62
Bedrock, Elevation
Post-Closure Potentiometric Surface in Shallow Bedrock, ) R
5 ft drop Elevation ft, Elev Ewer.ps.ser - (Drop due to Liner Installation) (Note 1) 192.41 191.25 192.67 180.00 165.00 195.00 195.00 187.94 181.80 179.62
See Note 3 See:;\l ote See;\l ote See Note 3
SUMMARY OF TRAVEL TIMES (see the following pages for details):
Site Sensitive Receptors Figure 7-1 in Volume Il of the Application A B G ] G D E F G G
Offset Credits| Years MEDEP 401.2.D(2) Secondary liner with leak detection. 8 2 2 2 2 8 8 2 2 8
Imported Soil Credits| Years MEDEP 401.2.D(2) Imported Soil. 3 3 3 3 3 3 3 3 3 3
Calculated Travel Time: Sum of Time to Bedrack Determined in the following pages (Value from bottom of
Surface; Time through Bedrock; and if appropriate| Years 8 pf 10.5 39 11.4 11.2 36.1 62.2 17.7 1.4 5.3 10.3
Time to Surfacewater, page 3)
Total Travel Time to Site Sensitive Receptor| Years 16.5 8.9 16.4 16.2 411 68.2 237 6.4 10.3 16.3

NOTES:
1. Wet Season Potentiometric Surface in Shallow Bedrock is equal to the Wet Season Phreatric Surface when it is below the bedrock surface (Cell 16 Sump), otherwse the Potentiometric Surface map was used.

2. Drop due to Liner Installation, based on Groundwater Modeling presented in Appendix V of Volume Il of the Application.

3. The wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only source of vertical
flow for this node. See "Hydraulic Gradient Calculation for Dry Till", unit gradient assumption applied to the Imported Soil Layer.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
POST-CLOSURE CONDITIONS - TIME OF TRAVEL (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO BEDROCK SURFACE

Soil Profile (vertical thickness through which a hypothetical leak Cell 13 Cell 16
travels, top down): Nodes (Refer to Figure 7-1in Volume Il of the Cell 11 Southern| Cell 11 Cell 12 | Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
Application) End Center Center | Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Is Fill Soil Required (in addition to Underdrain)? CUT or FILL FILL CUT CuUT CUT CuUT FILL FILL FILL FILL FILL
Fill Thickness is:|  ft If(FILL, Tr=(Egase-Tuo)-Ecrus) 234 0.75 0.75 1.64 0.73 1.40
Native Till Thickness ft Tr=(Esase-Tup-Esr) 1.86 25.25 23.84 39.77 40.72 6.52 6.52 15.10 30.84 2.22
Delta L, (for hydraulic gradient calculation)|  ft AL=Tp +Tp, 4.20 25.25 23.84 39.77 40.72 7.27 7.27 16.74 31.57 3.62
Base of Liner System, Elevation| ft, Elev Egase 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain Present Yes or No No No No No No No No No No No
Head Driving Seepage| ft, Elev Eyips = (Note 1) Till is Dry 195.60 196.95 193.21 166.50 Tillis Dry| Till is Dry 195.44 194.25 Till is Dry
(Wet Season) Potentiometric Surface in Sha"°“";:€;fif)kr; ft, Elev Euspsson Tillis Dry 19125 | 19267 | 180.00 | 16500 |Tillis Dry| TillisDry | 187.94 | 181.80 | Tilis Dry
Bedrock Surface, Elevation| ft, Elev Egr 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Head Receiving Seepage, Elevation| ft, Elev Eprs = Max(Eyys.ps.sar OF Egg) (Note 2) 212.14 191.25 192.67 180.00 165.00 200.90 200.90 189.55 181.80 188.78
Delta H, (for hydraulic gradient calculation)] ft/ft AH = Eyps - Egs Tillis Dry 435 4.28 13.21 1.50 Tillis Dry| Tillis Dry | 5.89 1245 | Tillis Dry
Future Hydraulic Gradient (Wet Season)|  ft/ft igrs = AH/AL (Note 3) 0.0106 0.17 0.18 0.33 0.04 0.0106 0.0106 0.35 0.39 0.0106

Travel Time to Bedrock Surface:

Trave'T'memBedmc“””“z:;‘ii'li% Vears| TTons = (AL X Ny / (Ko, X fngs) 10.14 | 376 | 3.41 | 3.08 | 28.40 | 17.55 | 17.55 | 1.22 | 2.06 | 8.74 |

NOTES:

1. Assumed to be the existing wet season potentiometric surface away from sumps. Where Till is Dry, See Note 3 on Page 1.

2. The Elevation Head Receiving Seepage is the highest of: a) the Bedrock Surface; or b) the Existing (Wet Season) Potentiometric Surface in Shallow Bedrock. When Till is NOT Dry.

3. Calculated as shown, unless the wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be
the only source of vertical flow for this node. See "Hydraulic Gradient Calculation for Dry Till", for determination of iBRS = 0.0106, when the flow rate through the Till equals the flow rate through the overlying and less permeable Imported Soil Layer under a unit gradient condition.
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Client: NEWSME

UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
POST-CLOSURE CONDITIONS - TIME OF TRAVEL (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 Calc by: BBJ
Date: March 4, 2016 Ckd by: MSB
NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO SENSITIVE RECEPTORS (in Bedrock)
Bedrock (horizontal lengths through which a hypothetical leak travels):
Hypothetical Leak Location "Node" (See Figure 7- | Cell 11 Southern | Cell 11 Cell12 | Cell 13 Cell 13 Cell14 | Cell 14 Cell 15 Cell 16 Cell 16
Leachate Leachate
1) End Center Center Center Center Center Center Center
Sump Sump
Parameter Units Symbol or Equation
Sensitive Receptor Location (See Figure 7-1) A B C C C D E F G G
- . Southern Sandy | Property | Surface | Surface Surface | Property | Property | Surface Surface
Sensitive Receptor Type (See Table 7-1) Zone Line Water Water SR WS Water Line Line Water Water
Ground Surface at Sensitive Receptor OR] 1 eley Eexas 180.00 15722 | 14117 | 14117 | 14117 | 14641 | 17213 | 17684 | 16178 | 16178
Surface Water, Elevation)
Bedrock Surface, Elevation| ft, Elev Egr 115.00 150.00 110.00 110.00 110.00 80.00 150.00 172.82 153.00 153.00
Delta L, Horizontal Length through Bedrock| — ft Algg 740 880 1600 1410 920 1300 900 920 1270 900
Hydraulics:
Assumed Drawdown in at Property-Line Well ft AHyen, 100 100 100
Head Driving Seepage (in Bedrock)| ft, Elev Eyps.sr = Eyrs (Note 1) 212.14 191.25 192.67 180.00 165.00 200.90 200.90 189.55 181.80 188.78
Head Receiving Seepage (in Bedrock)| ft, Elev Evms or (Note 2) 173.00 160.00 | 145.00 | 145.00 145.00 149.00 | 172.00 | 177.00 | 165.00 165.00
Man-Made Head| ft, Elev Enns-wm = Enps.on - AHwew (Note 3) NA 60.00 NA NA NA NA 72.00 77.00 NA NA
. " . Natural Head: AHgg= Eyps g - Exigs- 39.14 47.67 35.00 20.00 51.90 16.80 23.78
Delta H, (for hydraulic gradient calculation)|  ft/ft atura’ fea BRT NS BR T THRS BR
Man-Made Head: AHgg= Eyps ar - Engs-vim 131.25 128.90 | 112.55
Hydraulic Gradient through Bedrock|  ft/ft izn = AHon / Alag 0.05 0.15 003 [ 002 [ 002 [ 004 014 | o012 0.01 0.03
Travel Time through Bedrock (Horizontally):
Travel Time Horizontally through Bed Rock, under DRY (AL K .
SEASON hydraulic conditions (Note 4)] Y€ TTar = (ALgg X ngg) / (Kgg X igg) 0.4 0.2 15 1.6 1.2 0.9 0.2 0.2 2.6 0.9
Erom Bedrock Vertically Upward to Surface Water:
Native Till Thickness = Flow Length (ALr.)|  ft Tru=(Eex.cs-Ear) = Almuy 3117 | 3117 31.17 66.41 8.78 8.78
Delta H, (for hydraulic gradient calculation)|  ft/ft Head Through Till: AHp; = Eygs.sr - Eexees 3.83 3.83 3.83 2.59 3.22 3.22
Existing Hydraulic Gradient through Till| ~ ft/ft inw = AHpu / ALy 0.12 0.12 0.12 0.04 0.37 0.37
Travel Time Vertically through Till, under DRY _ .
" - == Y T = (AL K 6.5 6.5 6.5 43.7 0.6 0.6
SEASON hydraulic conditions (Note 4) ears = (Al X ) / (K, X )
TOTAL TRAVEL TIME (Value shown on Page 1):
Calculated Travel Time: Sum of Time to Bedrock
Surface; Time through Bedrock; and if appropriate| Years TTrorar =TT+ TTgg + Tl 10.5 3.9 11.4 11.2 36.1 62.2 17.7 1.4 5.3 10.3
Time to Surfacewater

NOTES:

1. The head driving seepage horizontally through the bedrock is assumed to be equal to the Head Receiving Seepage from the previous page. See Note 3 on pages 1 and 2, for special conditions where till is dry.
2. The head receiving seepage (under Natural Conditions) is the potentiometric surface elevation in shallow bedrock (Wet Season). See Figure 5-8 in Volume Il of the Application.
3. AMan-Made Water Level is assumed. Ex. A potential water supply well having a drawdown of 100 feet at sensitive Receptor A: EHRS-MM = 160 - 100 = 60
4. Assume that all flow is horizontal through bedrock to be conservative. Actual flow path would be longer and therefore take longer.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS

Summary of Sensitivity Analysis, JRL Expansion Application.
Values shown here include Offsets and Credits, Yielding Total Travel Time in Years to Site Sensitive Receptors

Cell1l 4 coi11 | cell12 |cel13| %3 | cell1a| cell14 | cell1s | cell1s | 16
Southern Leachate Leachate
Center Center | Center Center | Center | Center | Center
Node: End Sump Sump
Site Sensitive Receptor: A B C C C D E F G G
Sensitivity Parameters
Hydraulic
Conductivity Porosity
LCLTill 2 5.2 x 10-6 24.7 12.0 243 23.7 69.0 91.5 11.8 6.9 11.9 239
Till'  |Base Evaluation® | 9.4 x 10-6 0.25 16.5 8.9 16.3 16.0 | 40.8 | 53.7 9.3 6.2 9.7 16.3
ucL Till' 1.7 x 10-5 12.0 7.2 11.8 11.7 25.2 32.8 7.9 5.7 8.5 12.1
LCL BR® 2.9x10-5 16.6 9.0 16.5 16.2 41.0 53.9 9.3 6.2 10.1 16.5
Bedrock|Base Evaluation® | 3.5 x 10-5 0.001 16.5 8.9 16.3 16.0 40.8 53.7 9.3 6.2 9.7 16.3
UCL BR® 4.2 x10-5 16.5 8.9 16.0 15.7 40.7 53.6 9.2 6.1 9.4 16.1
High Till n” 0.3 18.6 9.7 183 17.9 47.8 63.1 9.9 6.4 10.2 18.2
Till'  |Base Evaluation® | 9.4 x 10-6 0.25 16.5 8.9 16.3 16.0 40.8 53.7 9.3 6.2 9.7 16.3
Low Till n® 0.18 13.7 7.9 135 13.3 31.1 40.6 8.4 5.9 9.0 13.7
High BR n’ 0.016 22.3 11.3 36.4 36.5 54.9 67.2 11.9 9.2 40.3 30.4
Bedrock|Base Evaluation® | 3.5x10-5 0.001 16.5 8.9 16.3 16.0 40.8 53.7 9.3 6.2 9.7 16.3
Low BR n™ 0.000059 16.2 8.8 15.0 14.7 40.0 52.9 9.1 6.0 7.8 15.4

NOTES:

1. The hydraulic conductivity values used in this analysis are horizontal hydraulic conductivity measurements. As described in Section 5.1.4 of Volume Il of the Application, the
average Ky/Ky ratio of the soils on-site was calculated to be 63, so using the horizontal hydraulic conductivity provides a conservative estimate of travel time, since the
horizontal hydraulic conductivity is higher than the measured vertical hydraulic conductivities and the travel time calculations assume vertical flow through the till soils.

2. Travel Time (LCL Till), assumes a combination of: the Upper Confidence Limit (UCL) for the mean horizontal hydraulic conductivity of the Till, as defined in Section 7.5 of
Volume Il of the Application; the porosity of the Till, as defined in Section 3.3.6 of Volume Il of the Application; the GeoMean BR hydraulic conductivity value; and the bedrock
porosity value, as defined in Section 3.3.6 of Volume Il of the Application.

3. Travel Time for the Base Evaluation, assumes a combination of: the Geometric Mean of Till (GeoMean Till), determined from site-specific data using the more permeable
horizontal hydraulic conductivity values of the Till, as described in Section 7.4 of Volume Il of the Application; the porosity of the Till, as defined in Section 3.3.6 of Volume Il of
the Application; the GeoMean BR hydraulic conductivity value; and the bedrock porosity value, as defined in Section 3.3.6 of Volume Il of the Application.

4. Travel Time (UCL Till), assumes a combination of: the Upper Confidence Limit (UCL) for the mean horizontal hydraulic conductivity of the Till, as defined in Section 7.5 of
Volume Il of the Application; the porosity of the Till, as defined in Section 3.3.6 of Volume Il of the Application; the GeoMean BR hydraulic conductivity value; and the bedrock
porosity value, as defined in Section 3.3.6 of Volume Il of the Application.

5. Travel Time (LCL BR), assumes a combination of: the Geometric Lower Confidence Limit (LCL) for the geometric mean of the horizontal hydraulic conductivity of the
Bedrock, as described in Section 7.5 of Volume Il of the Application; the porosity of the Bedrock as defined in Section 3.3.6 of Volume I of the Application; the GeoMean Till
horizontal hydraulic conductivity value; and the Till porosity value, as defined in Section 3.3.6 of Volume Il of the Application..

6. Travel Time (UCL BR), assumes a combination of: the Geometric Upper Confidence Limit (UCL) for the geometric mean of the horizontal hydraulic conductivity of the
Bedrock, as described in Section 7.5 of Volume Il of the Application; the porosity of the Bedrock as defined in Section 3.3.6 of Volume Il of the Application; the GeoMean Till
horizontal hydraulic conductivity value; and the Till porosity value, as defined in Section 3.3.6 of Volume Il of the Application.

7. Travel Time (High Till porosity (n)), assumes a combination of: the mean horizontal hydraulic conductivity of the Till as defined in Section 7.4 of Volume Il of the
Application; the porosity of the Till as defined in Section 3.3.6 of Volume Il of the Application; the GeoMean Bedrock hydraulic conductivity value; and the Bedrock porosity
value, as defined in Section 3.3.6 of Volume Il of the Application.

8. Travel Time (Low Till porosity (n)), assumes a combination of: the mean horizontal hydraulic conductivity of the Till as defined in Section 7.4 of Volume Il of the Application;
the low porosity of the Till as defined in Section 7.5 of Volume Il of the Application; the GeoMean Bedrock hydraulic conductivity value; and the Bedrock porosity value, as
defined in Section 3.3.6 of Volume Il of the Application.

9. Travel Time (High Bedrock porosity (n)), assumes a combination of: the mean horizontal hydraulic conductivity of the Till as defined in Section 7.4 of Volume Il of the
Application; the porosity of the Till as defined in Section 3.3.6 of Volume Il of the Application; the GeoMean Bedrock hydraulic conductivity value; and the high Bedrock
porosity value, as defined in Section 7.5 of Volume Il of the Application.

10. Travel Time (Low Bedrock porosity (n)), assumes a combination of: the mean horizontal hydraulic conductivity of the Till as defined in Section 7.4 of Volume Il of the
Application; the porosity of the Till as defined in Section 3.3.6 of Volume Il of the Application; the GeoMean Bedrock hydraulic conductivity value; and the low Bedrock
porosity value, as defined in Section 7.5 of Volume Il of the Application.
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APPENDIX X

ADDITIONAL PRINTOUTS AS REQUESTED BY DEP COMMENT
ON PAGE 7-12, 7.5 SENSITIVITY ANALYSIS



UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS

Summary of Sensitivity Analysis, JRL Expansion Application.
Values shown here include Offsets and Credits, Yielding Total Travel Time in Years to Site Sensitive Receptors

Cell1l 4 coi11 | cell12 |cel13| %3 | cell1a| cell14 | cell1s | cell1s | 16
Southern Leachate Leachate
Center Center | Center Center | Center | Center | Center
Node: End Sump Sump
Site Sensitive Receptor: A B C C C D E F G G
Sensitivity Parameters
Hydraulic
Conductivity Porosity
LCLTill 2 5.2 x 10-6 24.7 12.0 243 23.7 69.0 91.5 11.8 6.9 11.9 239
Till'  |Base Evaluation® | 9.4 x 10-6 0.25 16.5 8.9 16.3 16.0 | 40.8 | 53.7 9.3 6.2 9.7 16.3
ucL Till' 1.7 x 10-5 12.0 7.2 11.8 11.7 25.2 32.8 7.9 5.7 8.5 12.1
LCL BR® 2.9x10-5 16.6 9.0 16.5 16.2 41.0 53.9 9.3 6.2 10.1 16.5
Bedrock|Base Evaluation® | 3.5 x 10-5 0.001 16.5 8.9 16.3 16.0 40.8 53.7 9.3 6.2 9.7 16.3
UCL BR® 4.2 x10-5 16.5 8.9 16.0 15.7 40.7 53.6 9.2 6.1 9.4 16.1
High Till n” 0.3 18.6 9.7 183 17.9 47.8 63.1 9.9 6.4 10.2 18.2
Till'  |Base Evaluation® | 9.4 x 10-6 0.25 16.5 8.9 16.3 16.0 40.8 53.7 9.3 6.2 9.7 16.3
Low Till n® 0.18 13.7 7.9 135 13.3 31.1 40.6 8.4 5.9 9.0 13.7
High BR n’ 0.016 22.3 11.3 36.4 36.5 54.9 67.2 11.9 9.2 40.3 30.4
Bedrock|Base Evaluation® | 3.5x10-5 0.001 16.5 8.9 16.3 16.0 40.8 53.7 9.3 6.2 9.7 16.3
Low BR n™ 0.000059 16.2 8.8 15.0 14.7 40.0 52.9 9.1 6.0 7.8 15.4

NOTES:

1. The hydraulic conductivity values used in this analysis are horizontal hydraulic conductivity measurements. As described in Section 5.1.4 of Volume Il of the Application, the
average Ky/Ky ratio of the soils on-site was calculated to be 63, so using the horizontal hydraulic conductivity provides a conservative estimate of travel time, since the
horizontal hydraulic conductivity is higher than the measured vertical hydraulic conductivities and the travel time calculations assume vertical flow through the till soils.

2. Travel Time (LCL Till), assumes a combination of: the Upper Confidence Limit (UCL) for the mean horizontal hydraulic conductivity of the Till, as defined in Section 7.5 of
Volume Il of the Application; the porosity of the Till, as defined in Section 3.3.6 of Volume Il of the Application; the GeoMean BR hydraulic conductivity value; and the bedrock
porosity value, as defined in Section 3.3.6 of Volume Il of the Application.

3. Travel Time for the Base Evaluation, assumes a combination of: the Geometric Mean of Till (GeoMean Till), determined from site-specific data using the more permeable
horizontal hydraulic conductivity values of the Till, as described in Section 7.4 of Volume Il of the Application; the porosity of the Till, as defined in Section 3.3.6 of Volume Il of
the Application; the GeoMean BR hydraulic conductivity value; and the bedrock porosity value, as defined in Section 3.3.6 of Volume Il of the Application.

4. Travel Time (UCL Till), assumes a combination of: the Upper Confidence Limit (UCL) for the mean horizontal hydraulic conductivity of the Till, as defined in Section 7.5 of
Volume Il of the Application; the porosity of the Till, as defined in Section 3.3.6 of Volume Il of the Application; the GeoMean BR hydraulic conductivity value; and the bedrock
porosity value, as defined in Section 3.3.6 of Volume Il of the Application.

5. Travel Time (LCL BR), assumes a combination of: the Geometric Lower Confidence Limit (LCL) for the geometric mean of the horizontal hydraulic conductivity of the
Bedrock, as described in Section 7.5 of Volume Il of the Application; the porosity of the Bedrock as defined in Section 3.3.6 of Volume I of the Application; the GeoMean Till
horizontal hydraulic conductivity value; and the Till porosity value, as defined in Section 3.3.6 of Volume Il of the Application..

6. Travel Time (UCL BR), assumes a combination of: the Geometric Upper Confidence Limit (UCL) for the geometric mean of the horizontal hydraulic conductivity of the
Bedrock, as described in Section 7.5 of Volume Il of the Application; the porosity of the Bedrock as defined in Section 3.3.6 of Volume Il of the Application; the GeoMean Till
horizontal hydraulic conductivity value; and the Till porosity value, as defined in Section 3.3.6 of Volume Il of the Application.

7. Travel Time (High Till porosity (n)), assumes a combination of: the mean horizontal hydraulic conductivity of the Till as defined in Section 7.4 of Volume Il of the
Application; the porosity of the Till as defined in Section 3.3.6 of Volume Il of the Application; the GeoMean Bedrock hydraulic conductivity value; and the Bedrock porosity
value, as defined in Section 3.3.6 of Volume Il of the Application.

8. Travel Time (Low Till porosity (n)), assumes a combination of: the mean horizontal hydraulic conductivity of the Till as defined in Section 7.4 of Volume Il of the Application;
the low porosity of the Till as defined in Section 7.5 of Volume Il of the Application; the GeoMean Bedrock hydraulic conductivity value; and the Bedrock porosity value, as
defined in Section 3.3.6 of Volume Il of the Application.

9. Travel Time (High Bedrock porosity (n)), assumes a combination of: the mean horizontal hydraulic conductivity of the Till as defined in Section 7.4 of Volume Il of the
Application; the porosity of the Till as defined in Section 3.3.6 of Volume Il of the Application; the GeoMean Bedrock hydraulic conductivity value; and the high Bedrock
porosity value, as defined in Section 7.5 of Volume Il of the Application.

10. Travel Time (Low Bedrock porosity (n)), assumes a combination of: the mean horizontal hydraulic conductivity of the Till as defined in Section 7.4 of Volume Il of the
Application; the porosity of the Till as defined in Section 3.3.6 of Volume Il of the Application; the GeoMean Bedrock hydraulic conductivity value; and the low Bedrock
porosity value, as defined in Section 7.5 of Volume Il of the Application.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: LCL Till Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NO ellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
PURPOSE: To calculate the time of travel for a hypothetical drop of liquid to travel from the base of the Imported Soil Layer to the Sensitive Receptors shown on Figure 7-1.

INPUT PARAMETERS:
Soil Layer Name (Top Down, Layer Thickness ective Porosity Hydraulic Conductivity Conversions
Imported Soil Layer tisL :| 1 |ﬂ kis. =[ T.0E-07 |cm/sec 1.0E-01 |ft/yr
Till (Native and recompacted as Fill) T = Varies, based on Geology, see below Ny = 0.25 ki =| 5.2E-06 |cm/sec 5.4E+00  |[ft/yr 3.2E+07 sec/yr
Bedrock (horizontal) Lgr = Varies, based on Geology, see below ngr =| 0.001000 ksr =| 3.5E-05 |cm/sec 3.6E+01 [ft/yr 30.48 cm/ft
X . Cell 13 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
B Leachate Leachate
Application) End Center Center Center Center Center Center Center
Sump Sump
Parameter Units Symbol or Equation 1 2 3 © 9 ® & v & ¥
Existing Ground Surface| ft, Elev Egxos 212.66 213.62 210.00 200.00 176.39 207.00 207.00 204.00 201.29 190.61
Base of Grubbing, Elevation| ft, Elev Ecrus 211.66 212.63 209.66 199.00 175.38 206.67 206.67 203.01 200.29 189.60
Base Grade of Secondary Liner System (or Base of Imported
Soil Layer), Elevation ft, Elev BASE 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain, Thickness ft Tuo 0 0 0 1 1 0 0 0 0 0
Bedrock Surface, Elevation| ft, Elev Egr 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Existing (Dry Season) Phreatic Surface, Elevation| ft, Elev Epgy.ps 192.94 193.25 201.00 192.28 166.11 198.88 198.88 196.36 193.16 181.88
Existing (Wet Season) Phreatic Surface, Elevation| ft, Elev Ewer-ps 197.41 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 184.62
Existing (Dry Season) Potentiometric Surface in Shallow| ¢ ¢\, Epsy-ps.ses (Note 1) 192.94 190.00 19214 | 181.03 162.96 | 198.88 | 198.88 | 18862 | 184.09 181.88
Bedrock, Elevation
Existing (Wet Season) Potentiometric Surface in Shallow ¢ ¢, Euer s son (Note 2) 197.41 19625 | 19767 | 18500 | 17000 | 20000 | 20000 | 192.94 | 186.80 184.62
Bedrock, Elevation
See Note 3 See Note 3
SUMMARY OF TRAVEL TIMES (see the following pages for details):
Site Sensitive Receptors Figure 7-1 in Volume |l of the Application A B € € € D E F G G
Offset Credits| Years MEDEP 401.2.D(2) Secondary liner with leak detection. 3 2 2 2 2 3 3 2 2 3
Imported Soil Credits| Years MEDEP 401.2.D(2) imported soil 3 3 3 3 3 3 3 3 3 3
Calculated Travel Time: Sum of Time to Bedrock Determined in the following pages (Value from bottom of
Surface; Time through Bedrock; and if appropriate| Years 8P 3g 187 7.0 193 187 64.0 85.5 58 1.9 6.9 17.9
Time to Surfacewater page 3)
Total Travel Time to Site Sensitive Receptor| Years 24.7 12.0 243 23.7 69.0 91.5 11.8 6.9 11.9 239
NOTES:
1. Dry Season Potentiometric Surface in Shallow Bedrock is equal to the Dry Season Phreatic Surface when it is below the bedrock surface (Cell 14 Center and Cell 16 Sump), otherwise the Potentiometric surface map (Figure 5-8 in Volume Il of the Application) was
used.

2. Wet Season Potentiometric Surface in Shallow Bedrock is equal to the Wet Season Phreatric Surface when it is below the bedrock surface (Cell 16 Sump), otherwse the Potentiometric Surface map (Figure 5-8 in Volume Il of the Application) was used.

3. The wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only source of vertical flow for this
node. See "Hydraulic Gradient Calculation for Dry Till", unit gradient assumption applied to the Imported Soil Layer.

al Travel Time- 03-2016 RTC Travel Time - Wet Natural G
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: LCL Till Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO BEDROCK SURFACE

Soil Profile (vertical thickness through which a hypothetical leak Cell 13 Cell 16
travels, top down): . ” - Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Application) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Is Fill Soil Required (in addition to Underdrain)? CUT or FILL FILL CUT CUT CUT CUT FILL FILL FILL FILL FILL
Fill Thickness is:|  ft IF(FILL, Teni=(Esnse-Tuo)-Ecrus) 2.34 0.75 0.75 1.64 0.73 1.40
Native Till Thickness|  ft Triu=(Egase-Tuo-Esr) 1.86 25.25 23.84 39.77 40.72 6.52 6.52 15.10 30.84 2.22
Delta L, (for hydraulic gradient calculation)|  ft AL=Tpy T 4.20 25.25 23.84 39.77 40.72 7.27 7.27 16.74 31.57 3.62
Hydraulics:
Base of Liner System, Elevation| ft, Elev Egase 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain Present Yes or No No No No Yes Yes No No No No No
Head Driving Seepage| ft, Elev Enps = (Note 1) Till is Dry 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 Till'is Dry
Wet St Potenti tric Surface in Shallow Bedrock, . -
{Wet Season) Potentiometrlc Surface In Sha o oo 1, Elev Euis s son Tillis Dry 19625 | 197.67 | 18500 | 17000 | 200.00 | 20000 | 19294 | 186.80 Tillis Dry
Bedrock Surface, Elevation| ft, Elev Egg 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Head Receiving Seepage, Elevation| ft, Elev Eprs = Max(Eyys.ps ser OF Egg) (Note 2) Till is Dry 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 Till is Dry
Delta H, (for hydraulic gradient calculation)|  ft/ft AH = Eyps - Eygs Till is Dry 4.35 4.28 13.21 1.50 0.44 0.44 7.50 12.45 Till is Dry
Existing Hydraulic Gradient (Wet Season)|  ft/ft igps = AH/AL (Note 3) 0.0106 0.17 0.18 0.33 0.04 0.06 0.06 0.45 0.39 0.0106
Travel Time to Bedrock Surface:
Travel Time to Bedrock Surface, under Wet Season|  ye,pg TTars = (AL X npyyy) / (Kpieg X iggs) 18.33 6.81 6.17 5.56 51.33 5.58 5.58 173 3.72 15.80
hydraulic conditions

NOTES:
1. Assumed to be the existing wet season potentiometric surface away from sumps. Where Till is Dry, See Note 3 on Page 1.
2. The Elevation Head Receiving Seepage is the highest of: a) the Bedrock Surface; or b) the Existing (Wet Season) Potentiometric Surface in Shallow Bedrock. When Till is NOT Dry.

3. Calculated as shown, unless the wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only

source of vertical flow for this node. See "Hydraulic Gradient Calculation for Dry Till", for determination of igzs = 0.0106, when the flow rate through the Till equals the flow rate through the overlying and less permeable Imported Soil Layer under a unit gradient condition.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: LCL Till Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO SENSITIVE RECEPTORS (in Bedrock)

Bedrock (horizontal lengths through which a hypothetical leak travels):

Cell 13 Cell 16
. - " . Cell 11 Southern | Cell 11 Cell 12 Cell 13 Cell 14 Cell 14 Cell 15 Cell 16
Hypothetical Leak Location "Node" (See Figure 7-1) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Sensitive Receptor Location (See Figure 7-1) A B C C C D E F G G
o ~ Southern Sandy | Property Surface Surface Surface Surface | Property | Property Surface
Sensitive Receptor Type (See Table 7-1) Zone Line Water Water Water Water Line Line Water SR WL
Ground Surface at Sensitive Receptor ORI ¢ ey Eexos 180.00 15722 | 14117 | 14117 | 14117 | 14641 | 17213 | 17684 | 16178 161.78
Surface Water, Elevation)
Bedrock Surface, Elevation| ft, Elev Egr 115.00 150.00 110.00 110.00 110.00 80.00 150.00 172.82 153.00 153.00
Delta L, Horizontal Length through Bedrock| Algy 740 880 1600 1410 920 1300 900 920 1270 900
Hydraulics:
Assumed Drawdown in at Property-Line Well ft AHye 100 100 100
Head Driving Seepage (in Bedrock)| ft, Elev Eyps.sr = Eyrs (Note 1) 212.14 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 188.78
Head Receiving Seepage (in Bedrock)| ft, Elev Evps s (Note 2) 173.00 160.00 145.00 145.00 145.00 149.00 | 172.00 177.00 165.00 165.00
Man-Made Head| ft, Elev Ennsmm = Enes o - AHweu (Note 3) 173.00 60.00 NA NA NA NA 72.00 77.00 NA NA
" " . Natural Head: AHgg= Eyps.g - Engs- 39.14 52.67 40.00 25.00 51.90 21.80 23.78
Delta H, (for hydraulic gradient calculation)|  ft/ft atura’ eac: AMes™ Frosoe - Frks ok
Man-Made Head: AHgg= Exos g - Ens-vv 136.25 128.90 115.94
Hydraulic Gradient through Bedrock| ~ ft/ft igg = AHgg / Alpg 0.05 0.15 0.03 0.03 0.03 0.04 0.14 0.13 0.02 0.03
Travel Time through Bedrock (Horizontally):
Travel Time Horizontally through Bed Rock, under DRY| v T = (AL K R o 02 3 0.9 0.9 02 02 20 0.9
SEASON hydraulic conditions (Note 4)| 2™ or = (ALgr X gr) / (Ko X i) 4 i 1. 14 - - i - i -
From Bedrock Vertically Upward to Surface Water:
Native Till Thickness = Flow Length (ALy) ft Tru=(Eexcs-Esr) = Al 31.2 31.2 31.2 66.4 8.8 8.8
Delta H, (for hydraulic gradient calculation)|  ft/ft Head Through Till: AHp = Eygs ar - Eexes 3.8 3.8 3.8 2.6 3.2 3.2
Existing Hydraulic Gradient through Till| ~ ft/ft i = AHpy / Al 0.1 0.1 0.1 0.0 0.4 0.4
Travel Time Vertically through Till, under DRY| . ¢ T = (Al x nq) / (Ko X in) 118 118 11.8 79.1 11 11

SEASON hydraulic conditions (Note 4)

TOTAL TRAVEL TIME (Value shown on Page 1):

Calculated Travel Time: Sum of Time to Bedrock
Surface; Time through Bedrock; and if appropriate| Years TTrota =TT+ TTgg + TTyy, 18.7 7.0 19.3 18.7 64.0 85.5 5.8 1.9 6.9 17.9
Time to Surfacewater

NOTES:

1. The head driving seepage horizontally through the bedrock is assumed to be equal to the Head Receiving Seepage from the previous page. See Note 3 on pages 1 and 2, for special conditions where till is dry.
2. The head receiving seepage (under Natural Conditions) is the potentiometric surface elevation in shallow bedrock (Wet Season). See Figure 5-8 in Volume Il of the Application.

3. A Man-Made Water Level is assumed. Ex. A potential water supply well having a drawdown of 100 feet at sensitive Receptor A: EHRS-MM = 160 - 100 = 60

4. Assume that all flow is horizontal through bedrock to be conservative. Actual flow path would be longer and therefore take longer.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: Base Evaluation Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NO ellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
PURPOSE: To calculate the time of travel for a hypothetical drop of liquid to travel from the base of the Imported Soil Layer to the Sensitive Receptors shown on Figure 7-1.

INPUT PARAMETERS:
Soil Layer Name (Top Down, Layer Thickness ective Porosity Hydraulic Conductivity Conversions
Imported Soil Layer tisL :| 1 |ﬂ kis. =[ T.0E-07 |cm/sec 1.0E-01 |ft/yr
Till (Native and recompacted as Fill) T = Varies, based on Geology, see below Ny = 0.25 ki =| 9.4E-06 |cm/sec 9.7E+00  |ft/yr 3.2E+07 sec/yr
Bedrock (horizontal) Lgr = Varies, based on Geology, see below ngr =| 0.001000 ksr =| 3.5E-05 |cm/sec 3.6E+01 [ft/yr 30.48 cm/ft
X . Cell 13 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
B Leachate Leachate
Application) End Center Center Center Center Center Center Center
Sump Sump
Parameter Units Symbol or Equation 1 2 3 © 9 ® & v & ¥
Existing Ground Surface| ft, Elev Egxos 212.66 213.62 210.00 200.00 176.39 207.00 207.00 204.00 201.29 190.61
Base of Grubbing, Elevation| ft, Elev Ecrus 211.66 212.63 209.66 199.00 175.38 206.67 206.67 203.01 200.29 189.60
Base Grade of Secondary Liner System (or Base of Imported
Soil Layer), Elevation ft, Elev BASE 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain, Thickness ft Tuo 0 0 0 1 1 0 0 0 0 0
Bedrock Surface, Elevation| ft, Elev Egr 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Existing (Dry Season) Phreatic Surface, Elevation| ft, Elev Epgy.ps 192.94 193.25 201.00 192.28 166.11 198.88 198.88 196.36 193.16 181.88
Existing (Wet Season) Phreatic Surface, Elevation| ft, Elev Ewer-ps 197.41 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 184.62
Existing (Dry Season) Potentiometric Surface in Shallow| ¢ ¢\, Epsy-ps.ses (Note 1) 192.94 190.00 19214 | 181.03 162.96 | 198.88 | 198.88 | 18862 | 184.09 181.88
Bedrock, Elevation
Existing (Wet Season) Potentiometric Surface in Shallow ¢ ¢, Euer s son (Note 2) 197.41 19625 | 19767 | 18500 | 17000 | 20000 | 20000 | 192.94 | 186.80 184.62
Bedrock, Elevation
See Note 3 See Note 3
SUMMARY OF TRAVEL TIMES (see the following pages for details):
Site Sensitive Receptors Figure 7-1 in Volume |l of the Application A B € € € D E F G G
Offset Credits| Years MEDEP 401.2.D(2) Secondary liner with leak detection. 3 2 2 2 2 3 3 2 2 3
Imported Soil Credits| Years MEDEP 401.2.D(2) imported soil 3 3 3 3 3 3 3 3 3 3
Calculated Travel Time: Sum of Time to Bedrock Determined in the following pages (Value from bottom of
Surface; Time through Bedrock; and if appropriate| Years 8P 3g 105 3.9 113 11.0 3558 47.7 33 12 47 103
Time to Surfacewater page 3)
Total Travel Time to Site Sensitive Receptor| Years 16.5 8.9 16.3 16.0 40.8 53.7 9.3 6.2 9.7 16.3
NOTES:
1. Dry Season Potentiometric Surface in Shallow Bedrock is equal to the Dry Season Phreatic Surface when it is below the bedrock surface (Cell 14 Center and Cell 16 Sump), otherwise the Potentiometric surface map (Figure 5-8 in Volume Il of the Application) was
used.

2. Wet Season Potentiometric Surface in Shallow Bedrock is equal to the Wet Season Phreatric Surface when it is below the bedrock surface (Cell 16 Sump), otherwse the Potentiometric Surface map (Figure 5-8 in Volume Il of the Application) was used.

3. The wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only source of vertical flow for this
node. See "Hydraulic Gradient Calculation for Dry Till", unit gradient assumption applied to the Imported Soil Layer.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: Base Evaluation Calc by: BBJ

Client: NEWSME
NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO BEDROCK SURFACE

\\nserver\CFS\Casella\OldTownLandfill i .35MCY- ion\Project Regulatory Revit M

3/4/2016
Page 2 of 3

Soil Profile (vertical thickness through which a hypothetical leak Cell 13 Cell 16
travels, top down): . ” - Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Application) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Is Fill Soil Required (in addition to Underdrain)? CUT or FILL FILL CUT CUT CUT CUT FILL FILL FILL FILL FILL
Fill Thickness is:|  ft IF(FILL, Teni=(Esnse-Tuo)-Ecrus) 2.34 0.75 0.75 1.64 0.73 1.40
Native Till Thickness|  ft Triu=(Egase-Tuo-Esr) 1.86 25.25 23.84 39.77 40.72 6.52 6.52 15.10 30.84 2.22
Delta L, (for hydraulic gradient calculation)|  ft AL=Tpy T 4.20 25.25 23.84 39.77 40.72 7.27 7.27 16.74 31.57 3.62
Hydraulics:
Base of Liner System, Elevation| ft, Elev Egase 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain Present Yes or No No No No Yes Yes No No No No No
Head Driving Seepage| ft, Elev Enps = (Note 1) Till is Dry 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 Till'is Dry
Wet St Potenti tric Surface in Shallow Bedrock, . -
{Wet Season) Potentiometrlc Surface In Sha o oo 1, Elev Euis s son Tillis Dry 19625 | 197.67 | 18500 | 17000 | 200.00 | 20000 | 19294 | 186.80 Tillis Dry
Bedrock Surface, Elevation| ft, Elev Egg 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Head Receiving Seepage, Elevation| ft, Elev Eprs = Max(Eyys.ps ser OF Egg) (Note 2) Till is Dry 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 Till is Dry
Delta H, (for hydraulic gradient calculation)|  ft/ft AH = Eyps - Eygs Till is Dry 4.35 4.28 13.21 1.50 0.44 0.44 7.50 12.45 Till is Dry
Existing Hydraulic Gradient (Wet Season)|  ft/ft igps = AH/AL (Note 3) 0.0106 0.17 0.18 0.33 0.04 0.06 0.06 0.45 0.39 0.0106
Travel Time to Bedrock Surface:
Travel Time to Bedrock Surface, under Wet Season|  yeapg TTars = (AL X nqyyy) / (K, X iprs) 10.14 3.76 3.41 3.08 28.40 3.09 3.09 0.96 2.06 8.74
hydraulic conditions

Date: March 4, 2016 Ckd by: MSB

NOTES:

1. Assumed to be the existing wet season potentiometric surface away from sumps. Where Till is Dry, See Note 3 on Page 1.

2. The Elevation Head Receiving Seepage is the highest of: a) the Bedrock Surface; or b) the Existing (Wet Season) Potentiometric Surface in Shallow Bedrock. When Till is NOT Dry.

3. Calculated as shown, unless the wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only
source of vertical flow for this node. See "Hydraulic Gradient Calculation for Dry Till", for determination of igzs = 0.0106, when the flow rate through the Till equals the flow rate through the overlying and less permeable Imported Soil Layer under a unit gradient condition.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: Base Evaluation Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO SENSITIVE RECEPTORS (in Bedrock)

Bedrock (horizontal lengths through which a hypothetical leak travels):

Cell 13 Cell 16
. - " . Cell 11 Southern | Cell 11 Cell 12 Cell 13 Cell 14 Cell 14 Cell 15 Cell 16
Hypothetical Leak Location "Node" (See Figure 7-1) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Sensitive Receptor Location (See Figure 7-1) A B C C C D E F G G
o ~ Southern Sandy | Property Surface Surface Surface Surface | Property | Property Surface
Sensitive Receptor Type (See Table 7-1) Zone Line Water Water Water Water Line Line Water SR WL
Ground Surface at Sensitive Receptor ORI ¢ ey Eexos 180.00 15722 | 14117 | 14117 | 14117 | 14641 | 17213 | 17684 | 16178 161.78
Surface Water, Elevation)
Bedrock Surface, Elevation| ft, Elev Egr 115.00 150.00 110.00 110.00 110.00 80.00 150.00 172.82 153.00 153.00
Delta L, Horizontal Length through Bedrock| Algy 740 880 1600 1410 920 1300 900 920 1270 900
Hydraulics:
Assumed Drawdown in at Property-Line Well ft AHye 100 100 100
Head Driving Seepage (in Bedrock)| ft, Elev Eyps.sr = Eyrs (Note 1) 212.14 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 188.78
Head Receiving Seepage (in Bedrock)| ft, Elev Evps s (Note 2) 173.00 160.00 145.00 145.00 145.00 149.00 | 172.00 177.00 165.00 165.00
Man-Made Head| ft, Elev Ennsmm = Enes o - AHweu (Note 3) 173.00 60.00 NA NA NA NA 72.00 77.00 NA NA
" " . Natural Head: AHgg= Eyps.g - Engs- 39.14 52.67 40.00 25.00 51.90 21.80 23.78
Delta H, (for hydraulic gradient calculation)|  ft/ft atura’ eac: AMes™ Frosoe - Frks ok
Man-Made Head: AHgg= Exos g - Ens-vv 136.25 128.90 115.94
Hydraulic Gradient through Bedrock| ~ ft/ft igg = AHgg / Alpg 0.05 0.15 0.03 0.03 0.03 0.04 0.14 0.13 0.02 0.03
Travel Time through Bedrock (Horizontally):
Travel Time Horizontally through Bed Rock, under DRY| v T = (AL K R o 02 3 0.9 0.9 02 02 20 0.9
SEASON hydraulic conditions (Note 4)| 2™ or = (ALgr X gr) / (Ko X i) 4 i 1. 14 - - i - i -
From Bedrock Vertically Upward to Surface Water:
Native Till Thickness = Flow Length (ALy) ft Tru=(Eexcs-Esr) = Al 31.2 31.2 31.2 66.4 8.8 8.8
Delta H, (for hydraulic gradient calculation)|  ft/ft Head Through Till: AHp = Eygs ar - Eexes 3.8 3.8 3.8 2.6 3.2 3.2
Existing Hydraulic Gradient through Till| ~ ft/ft i = AHpy / Al 0.1 0.1 0.1 0.0 0.4 0.4
Travel Time Vertically through Till, under DRY| . ¢ T = (Al x nq) / (Ko X in) 6.5 6.5 6.5 43.7 0.6 06

SEASON hydraulic conditions (Note 4)

TOTAL TRAVEL TIME (Value shown on Page 1):

Calculated Travel Time: Sum of Time to Bedrock
Surface; Time through Bedrock; and if appropriate| Years TTrota =TT+ TTgg + TTyy, 10.5 3.9 11.3 11.0 35.8 47.7 3.3 1.2 4.7 10.3
Time to Surfacewater

NOTES:

1. The head driving seepage horizontally through the bedrock is assumed to be equal to the Head Receiving Seepage from the previous page. See Note 3 on pages 1 and 2, for special conditions where till is dry.
2. The head receiving seepage (under Natural Conditions) is the potentiometric surface elevation in shallow bedrock (Wet Season). See Figure 5-8 in Volume Il of the Application.

3. A Man-Made Water Level is assumed. Ex. A potential water supply well having a drawdown of 100 feet at sensitive Receptor A: EHRS-MM = 160 - 100 = 60

4. Assume that all flow is horizontal through bedrock to be conservative. Actual flow path would be longer and therefore take longer.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: UCL Till Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NO ellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
PURPOSE: To calculate the time of travel for a hypothetical drop of liquid to travel from the base of the Imported Soil Layer to the Sensitive Receptors shown on Figure 7-1.

INPUT PARAMETERS:
Soil Layer Name (Top Down, Layer Thickness ective Porosity Hydraulic Conductivity Conversions
Imported Soil Layer tisL :| 1 |ﬂ kis. =[ T.0E-07 |cm/sec 1.0E-01 |ft/yr
Till (Native and recompacted as Fill) T = Varies, based on Geology, see below Ny = 0.25 kr =| 1.7E-05 |cm/sec 1.8E+01 |ft/yr 3.2E+07 sec/yr
Bedrock (horizontal) Lgr = Varies, based on Geology, see below ngr =| 0.001000 ksr =| 3.5E-05 |cm/sec 3.6E+01 [ft/yr 30.48 cm/ft
X . Cell 13 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
B Leachate Leachate
Application) End Center Center Center Center Center Center Center
Sump Sump
Parameter Units Symbol or Equation 1 2 3 © 9 ® & v & ¥
Existing Ground Surface| ft, Elev Egxos 212.66 213.62 210.00 200.00 176.39 207.00 207.00 204.00 201.29 190.61
Base of Grubbing, Elevation| ft, Elev Ecrus 211.66 212.63 209.66 199.00 175.38 206.67 206.67 203.01 200.29 189.60
Base Grade of Secondary Liner System (or Base of Imported
Soil Layer), Elevation ft, Elev BASE 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain, Thickness ft Tuo 0 0 0 1 1 0 0 0 0 0
Bedrock Surface, Elevation| ft, Elev Egr 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Existing (Dry Season) Phreatic Surface, Elevation| ft, Elev Epgy.ps 192.94 193.25 201.00 192.28 166.11 198.88 198.88 196.36 193.16 181.88
Existing (Wet Season) Phreatic Surface, Elevation| ft, Elev Ewer-ps 197.41 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 184.62
Existing (Dry Season) Potentiometric Surface in Shallow| ¢ ¢\, Epsy-ps.ses (Note 1) 192.94 190.00 19214 | 181.03 162.96 | 198.88 | 198.88 | 18862 | 184.09 181.88
Bedrock, Elevation
Existing (Wet Season) Potentiometric Surface in Shallow ¢ ¢, Euer s son (Note 2) 197.41 19625 | 19767 | 18500 | 17000 | 20000 | 20000 | 192.94 | 186.80 184.62
Bedrock, Elevation
See Note 3 See Note 3
SUMMARY OF TRAVEL TIMES (see the following pages for details):
Site Sensitive Receptors Figure 7-1 in Volume |l of the Application A B € € € D E F G G
Offset Credits| Years MEDEP 401.2.D(2) Secondary liner with leak detection. 3 2 2 2 2 3 3 2 2 3
Imported Soil Credits| Years MEDEP 401.2.D(2) imported soil 3 3 3 3 3 3 3 3 3 3
Calculated Travel Time: Sum of Time to Bedrock Determined in the following pages (Value from bottom of
Surface; Time through Bedrock; and if appropriate| Years 8P 3g 6.0 22 6.8 6.7 20.2 26.8 1.9 0.7 35 6.1
Time to Surfacewater page 3)
Total Travel Time to Site Sensitive Receptor| Years 12.0 7.2 11.8 11.7 25.2 32.8 7.9 5.7 8.5 12.1
NOTES:
1. Dry Season Potentiometric Surface in Shallow Bedrock is equal to the Dry Season Phreatic Surface when it is below the bedrock surface (Cell 14 Center and Cell 16 Sump), otherwise the Potentiometric surface map (Figure 5-8 in Volume Il of the Application) was
used.

2. Wet Season Potentiometric Surface in Shallow Bedrock is equal to the Wet Season Phreatric Surface when it is below the bedrock surface (Cell 16 Sump), otherwse the Potentiometric Surface map (Figure 5-8 in Volume Il of the Application) was used.

3. The wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only source of vertical flow for this
node. See "Hydraulic Gradient Calculation for Dry Till", unit gradient assumption applied to the Imported Soil Layer.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: UCL Till Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO BEDROCK SURFACE

Soil Profile (vertical thickness through which a hypothetical leak Cell 13 Cell 16
travels, top down): . ” - Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Application) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Is Fill Soil Required (in addition to Underdrain)? CUT or FILL FILL CUT CUT CUT CUT FILL FILL FILL FILL FILL
Fill Thickness is:|  ft IF(FILL, Teni=(Esnse-Tuo)-Ecrus) 2.34 0.75 0.75 1.64 0.73 1.40
Native Till Thickness|  ft Triu=(Egase-Tuo-Esr) 1.86 25.25 23.84 39.77 40.72 6.52 6.52 15.10 30.84 2.22
Delta L, (for hydraulic gradient calculation)|  ft AL=Tpy T 4.20 25.25 23.84 39.77 40.72 7.27 7.27 16.74 31.57 3.62
Hydraulics:
Base of Liner System, Elevation| ft, Elev Egase 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain Present Yes or No No No No Yes Yes No No No No No
Head Driving Seepage| ft, Elev Enps = (Note 1) Till is Dry 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 Till'is Dry
Wet St Potenti tric Surface in Shallow Bedrock, . -
{Wet Season) Potentiometrlc Surface In Sha o oo 1, Elev Euis s son Tillis Dry 19625 | 197.67 | 18500 | 17000 | 200.00 | 20000 | 19294 | 186.80 Tillis Dry
Bedrock Surface, Elevation| ft, Elev Egg 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Head Receiving Seepage, Elevation| ft, Elev Eprs = Max(Eyys.ps ser OF Egg) (Note 2) Till is Dry 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 Till is Dry
Delta H, (for hydraulic gradient calculation)|  ft/ft AH = Eyps - Eygs Till is Dry 4.35 4.28 13.21 1.50 0.44 0.44 7.50 12.45 Till is Dry
Existing Hydraulic Gradient (Wet Season)|  ft/ft igps = AH/AL (Note 3) 0.0106 0.17 0.18 0.33 0.04 0.06 0.06 0.45 0.39 0.0106
Travel Time to Bedrock Surface:
Travel Time to Bedrock Surface, under Wet Season|  ye,pg TTars = (AL X nyyy) / (K X iprs) 5.61 2.08 1.89 1.70 15.70 1.71 1.71 0.53 1.14 483
hydraulic conditions

NOTES:
1. Assumed to be the existing wet season potentiometric surface away from sumps. Where Till is Dry, See Note 3 on Page 1.
2. The Elevation Head Receiving Seepage is the highest of: a) the Bedrock Surface; or b) the Existing (Wet Season) Potentiometric Surface in Shallow Bedrock. When Till is NOT Dry.

3. Calculated as shown, unless the wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only

source of vertical flow for this node. See "Hydraulic Gradient Calculation for Dry Till", for determination of igzs = 0.0106, when the flow rate through the Till equals the flow rate through the overlying and less permeable Imported Soil Layer under a unit gradient condition.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: UCL Till Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO SENSITIVE RECEPTORS (in Bedrock)

Bedrock (horizontal lengths through which a hypothetical leak travels):

Cell 13 Cell 16
. - " . Cell 11 Southern | Cell 11 Cell 12 Cell 13 Cell 14 Cell 14 Cell 15 Cell 16
Hypothetical Leak Location "Node" (See Figure 7-1) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Sensitive Receptor Location (See Figure 7-1) A B C C C D E F G G
o ~ Southern Sandy | Property Surface Surface Surface Surface | Property | Property Surface
Sensitive Receptor Type (See Table 7-1) Zone Line Water Water Water Water Line Line Water SR WL
Ground Surface at Sensitive Receptor ORI ¢ ey Eexos 180.00 15722 | 14117 | 14117 | 14117 | 14641 | 17213 | 17684 | 16178 161.78
Surface Water, Elevation)
Bedrock Surface, Elevation| ft, Elev Egr 115.00 150.00 110.00 110.00 110.00 80.00 150.00 172.82 153.00 153.00
Delta L, Horizontal Length through Bedrock| Algy 740 880 1600 1410 920 1300 900 920 1270 900
Hydraulics:
Assumed Drawdown in at Property-Line Well ft AHye 100 100 100
Head Driving Seepage (in Bedrock)| ft, Elev Eyps.sr = Eyrs (Note 1) 212.14 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 188.78
Head Receiving Seepage (in Bedrock)| ft, Elev Evps s (Note 2) 173.00 160.00 145.00 145.00 145.00 149.00 | 172.00 177.00 165.00 165.00
Man-Made Head| ft, Elev Ennsmm = Enes o - AHweu (Note 3) 173.00 60.00 NA NA NA NA 72.00 77.00 NA NA
" " . Natural Head: AHgg= Eyps.g - Engs- 39.14 52.67 40.00 25.00 51.90 21.80 23.78
Delta H, (for hydraulic gradient calculation)|  ft/ft atura’ eac: AMes™ Frosoe - Frks ok
Man-Made Head: AHgg= Exos g - Ens-vv 136.25 128.90 115.94
Hydraulic Gradient through Bedrock| ~ ft/ft igg = AHgg / Alpg 0.05 0.15 0.03 0.03 0.03 0.04 0.14 0.13 0.02 0.03
Travel Time through Bedrock (Horizontally):
Travel Time Horizontally through Bed Rock, under DRY| v T = (AL K R o 02 3 0.9 0.9 02 02 20 0.9
SEASON hydraulic conditions (Note 4)| 2™ or = (ALgr X gr) / (Ko X i) 4 i 1. 14 - - i - i -
From Bedrock Vertically Upward to Surface Water:
Native Till Thickness = Flow Length (ALy) ft Tru=(Eexcs-Esr) = Al 31.2 31.2 31.2 66.4 8.8 8.8
Delta H, (for hydraulic gradient calculation)|  ft/ft Head Through Till: AHp = Eygs ar - Eexes 3.8 3.8 3.8 2.6 3.2 3.2
Existing Hydraulic Gradient through Till| ~ ft/ft i = AHpy / Al 0.1 0.1 0.1 0.0 0.4 0.4
Travel Time Vertically through Till, under DRY| . ¢ T = (Al x nq) / (Ko X in) 36 36 36 24.2 03 03

SEASON hydraulic conditions (Note 4)

TOTAL TRAVEL TIME (Value shown on Page 1):

Calculated Travel Time: Sum of Time to Bedrock
Surface; Time through Bedrock; and if appropriate| Years TTrota =TT+ TTgg + TTyy, 6.0 2.2 6.8 6.7 20.2 26.8 1.9 0.7 3.5 6.1
Time to Surfacewater

NOTES:

1. The head driving seepage horizontally through the bedrock is assumed to be equal to the Head Receiving Seepage from the previous page. See Note 3 on pages 1 and 2, for special conditions where till is dry.
2. The head receiving seepage (under Natural Conditions) is the potentiometric surface elevation in shallow bedrock (Wet Season). See Figure 5-8 in Volume Il of the Application.

3. A Man-Made Water Level is assumed. Ex. A potential water supply well having a drawdown of 100 feet at sensitive Receptor A: EHRS-MM = 160 - 100 = 60

4. Assume that all flow is horizontal through bedrock to be conservative. Actual flow path would be longer and therefore take longer.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: LCL BR Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NO ellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
PURPOSE: To calculate the time of travel for a hypothetical drop of liquid to travel from the base of the Imported Soil Layer to the Sensitive Receptors shown on Figure 7-1.

INPUT PARAMETERS:
Soil Layer Name (Top Down, Layer Thickness ective Porosity Hydraulic Conductivity Conversions
Imported Soil Layer tisL :| 1 |ﬂ kis. =[ T.0E-07 |cm/sec 1.0E-01 |ft/yr
Till (Native and recompacted as Fill) T = Varies, based on Geology, see below Ny = 0.25 ki =| 9.4E-06 |cm/sec 9.7E+00  |ft/yr 3.2E+07 sec/yr
Bedrock (horizontal) Lgr = Varies, based on Geology, see below ngr =| 0.001000 kar =| 2.9E-05 |cm/sec 3.0E+01 [ft/yr 30.48 cm/ft
X . Cell 13 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
B Leachate Leachate
Application) End Center Center Center Center Center Center Center
Sump Sump
Parameter Units Symbol or Equation 1 2 3 © 9 ® & v & ¥
Existing Ground Surface| ft, Elev Egxos 212.66 213.62 210.00 200.00 176.39 207.00 207.00 204.00 201.29 190.61
Base of Grubbing, Elevation| ft, Elev Ecrus 211.66 212.63 209.66 199.00 175.38 206.67 206.67 203.01 200.29 189.60
Base Grade of Secondary Liner System (or Base of Imported
Soil Layer), Elevation ft, Elev BASE 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain, Thickness ft Tuo 0 0 0 1 1 0 0 0 0 0
Bedrock Surface, Elevation| ft, Elev Egr 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Existing (Dry Season) Phreatic Surface, Elevation| ft, Elev Epgy.ps 192.94 193.25 201.00 192.28 166.11 198.88 198.88 196.36 193.16 181.88
Existing (Wet Season) Phreatic Surface, Elevation| ft, Elev Ewer-ps 197.41 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 184.62
Existing (Dry Season) Potentiometric Surface in Shallow| ¢ ¢\, Epsy-ps.ses (Note 1) 192.94 190.00 19214 | 181.03 162.96 | 198.88 | 198.88 | 18862 | 184.09 181.88
Bedrock, Elevation
Existing (Wet Season) Potentiometric Surface in Shallow ¢ ¢, Euer s son (Note 2) 197.41 19625 | 19767 | 18500 | 17000 | 20000 | 20000 | 192.94 | 186.80 184.62
Bedrock, Elevation
See Note 3 See Note 3
SUMMARY OF TRAVEL TIMES (see the following pages for details):
Site Sensitive Receptors Figure 7-1 in Volume |l of the Application A B € € € D E F G G
Offset Credits| Years MEDEP 401.2.D(2) Secondary liner with leak detection. 3 2 2 2 2 3 3 2 2 3
Imported Soil Credits| Years MEDEP 401.2.D(2) imported soil 3 3 3 3 3 3 3 3 3 3
Calculated Travel Time: Sum of Time to Bedrock Determined in the following pages (Value from bottom of
Surface; Time through Bedrock; and if appropriate| Years 8P 3g 106 4.0 115 112 36.0 47.9 33 12 5.1 105
Time to Surfacewater page 3)
Total Travel Time to Site Sensitive Receptor| Years 16.6 9.0 16.5 16.2 41.0 53.9 9.3 6.2 10.1 16.5
NOTES:
1. Dry Season Potentiometric Surface in Shallow Bedrock is equal to the Dry Season Phreatic Surface when it is below the bedrock surface (Cell 14 Center and Cell 16 Sump), otherwise the Potentiometric surface map (Figure 5-8 in Volume Il of the Application) was
used.

2. Wet Season Potentiometric Surface in Shallow Bedrock is equal to the Wet Season Phreatric Surface when it is below the bedrock surface (Cell 16 Sump), otherwse the Potentiometric Surface map (Figure 5-8 in Volume Il of the Application) was used.

3. The wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only source of vertical flow for this
node. See "Hydraulic Gradient Calculation for Dry Till", unit gradient assumption applied to the Imported Soil Layer.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: LCL BR Calc by: BBJ

Client: NEWSME
NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO BEDROCK SURFACE

\\nserver\CFS\Casella\OldTownLandfill i .35MCY- ion\Project Regulatory Revit M
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Page 2 of 3

Soil Profile (vertical thickness through which a hypothetical leak Cell 13 Cell 16
travels, top down): . ” - Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Application) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Is Fill Soil Required (in addition to Underdrain)? CUT or FILL FILL CUT CUT CUT CUT FILL FILL FILL FILL FILL
Fill Thickness is:|  ft IF(FILL, Teni=(Esnse-Tuo)-Ecrus) 2.34 0.75 0.75 1.64 0.73 1.40
Native Till Thickness|  ft Triu=(Egase-Tuo-Esr) 1.86 25.25 23.84 39.77 40.72 6.52 6.52 15.10 30.84 2.22
Delta L, (for hydraulic gradient calculation)|  ft AL=Tpy T 4.20 25.25 23.84 39.77 40.72 7.27 7.27 16.74 31.57 3.62
Hydraulics:
Base of Liner System, Elevation| ft, Elev Egase 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain Present Yes or No No No No Yes Yes No No No No No
Head Driving Seepage| ft, Elev Enps = (Note 1) Till is Dry 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 Till'is Dry
Wet St Potenti tric Surface in Shallow Bedrock, . -
{Wet Season) Potentiometrlc Surface In Sha o oo 1, Elev Euis s son Tillis Dry 19625 | 197.67 | 18500 | 17000 | 200.00 | 20000 | 19294 | 186.80 Tillis Dry
Bedrock Surface, Elevation| ft, Elev Egg 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Head Receiving Seepage, Elevation| ft, Elev Eprs = Max(Eyys.ps ser OF Egg) (Note 2) Till is Dry 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 Till is Dry
Delta H, (for hydraulic gradient calculation)|  ft/ft AH = Eyps - Eygs Till is Dry 4.35 4.28 13.21 1.50 0.44 0.44 7.50 12.45 Till is Dry
Existing Hydraulic Gradient (Wet Season)|  ft/ft igps = AH/AL (Note 3) 0.0106 0.17 0.18 0.33 0.04 0.06 0.06 0.45 0.39 0.0106
Travel Time to Bedrock Surface:
Travel Time to Bedrock Surface, under Wet Season|  yeapg TTars = (AL X nqyyy) / (K, X iprs) 10.14 3.76 3.41 3.08 28.40 3.09 3.09 0.96 2.06 8.74
hydraulic conditions

Date: March 4, 2016 Ckd by: MSB

NOTES:

1. Assumed to be the existing wet season potentiometric surface away from sumps. Where Till is Dry, See Note 3 on Page 1.

2. The Elevation Head Receiving Seepage is the highest of: a) the Bedrock Surface; or b) the Existing (Wet Season) Potentiometric Surface in Shallow Bedrock. When Till is NOT Dry.

3. Calculated as shown, unless the wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only
source of vertical flow for this node. See "Hydraulic Gradient Calculation for Dry Till", for determination of igzs = 0.0106, when the flow rate through the Till equals the flow rate through the overlying and less permeable Imported Soil Layer under a unit gradient condition.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: LCL BR Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO SENSITIVE RECEPTORS (in Bedrock)

Bedrock (horizontal lengths through which a hypothetical leak travels):

Cell 13 Cell 16
. - " . Cell 11 Southern | Cell 11 Cell 12 Cell 13 Cell 14 Cell 14 Cell 15 Cell 16
Hypothetical Leak Location "Node" (See Figure 7-1) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Sensitive Receptor Location (See Figure 7-1) A B C C C D E F G G
o ~ Southern Sandy | Property Surface Surface Surface Surface | Property | Property Surface
Sensitive Receptor Type (See Table 7-1) Zone Line Water Water Water Water Line Line Water SR WL
Ground Surface at Sensitive Receptor ORI ¢ ey Eexos 180.00 15722 | 14117 | 14117 | 14117 | 14641 | 17213 | 17684 | 16178 161.78
Surface Water, Elevation)
Bedrock Surface, Elevation| ft, Elev Egr 115.00 150.00 110.00 110.00 110.00 80.00 150.00 172.82 153.00 153.00
Delta L, Horizontal Length through Bedrock ft Algg 740 880 1600 1410 920 1300 900 920 1270 900
Hydraulics:
Assumed Drawdown in at Property-Line Well ft AHye 100 100 100
Head Driving Seepage (in Bedrock)| ft, Elev Eyps.sr = Eyrs (Note 1) 212.14 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 188.78
Head Receiving Seepage (in Bedrock)| ft, Elev Enpssr (Note 2) 173.00 160.00 14500 | 145.00 145.00 149.00 | 172.00 | 177.00 165.00 165.00
Man-Made Head| ft, Elev Ennsmm = Enes o - AHweu (Note 3) 173.00 60.00 NA NA NA NA 72.00 77.00 NA NA
" " . Natural Head: AHgg= Eyps.g - Engs- 39.14 52.67 40.00 25.00 51.90 21.80 23.78
Delta H, (for hydraulic gradient calculation)|  ft/ft atura’ eac: AMes™ Frosoe - Frks ok
Man-Made Head: AHgg= Exos g - Ens-vv 136.25 128.90 115.94
Hydraulic Gradient through Bedrock| ~ ft/ft igg = AHgg / Alpg 0.05 0.15 0.03 0.03 0.03 0.04 0.14 0.13 0.02 0.03
Travel Time through Bedrock (Horizontally):
Travel Time Horizontally through Bed Rock, under DRY| v T = (AL K R o 02 5 02 02 2
SEASON hydraulic conditions (Note 4) ears o1 = (ALpr X nr) / (Kpr X ipr) .5 . 1. 1.7 1.1 1.1 . . 5 1.1
From Bedrock Vertically Upward to Surface Water:
Native Till Thickness = Flow Length (ALy) ft Tru=(Eexcs-Esr) = Al 31.2 31.2 31.2 66.4 8.8 8.8
Delta H, (for hydraulic gradient calculation)|  ft/ft Head Through Till: AHp = Eygs ar - Eexes 3.8 3.8 3.8 2.6 3.2 3.2
Existing Hydraulic Gradient through Till| ~ ft/ft i = AHpy / Al 0.1 0.1 0.1 0.0 0.4 0.4
Travel Time Vertically through Till, under DRY| . TToy = (AL x ) / (Ko X i) 6.5 6.5 6.5 43.7 0.6 0.6

SEASON hydraulic conditions (Note 4)

TOTAL TRAVEL TIME (Value shown on Page 1):

Calculated Travel Time: Sum of Time to Bedrock
Surface; Time through Bedrock; and if appropriate| Years TTrota =TT+ TTgg + TTyy, 10.6 4.0 115 11.2 36.0 47.9 3.3 1.2 5.1 10.5
Time to Surfacewater

NOTES:

1. The head driving seepage horizontally through the bedrock is assumed to be equal to the Head Receiving Seepage from the previous page. See Note 3 on pages 1 and 2, for special conditions where till is dry.
2. The head receiving seepage (under Natural Conditions) is the potentiometric surface elevation in shallow bedrock (Wet Season). See Figure 5-8 in Volume Il of the Application.

3. A Man-Made Water Level is assumed. Ex. A potential water supply well having a drawdown of 100 feet at sensitive Receptor A: EHRS-MM = 160 - 100 = 60

4. Assume that all flow is horizontal through bedrock to be conservative. Actual flow path would be longer and therefore take longer.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: UCL BR Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NO ellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
PURPOSE: To calculate the time of travel for a hypothetical drop of liquid to travel from the base of the Imported Soil Layer to the Sensitive Receptors shown on Figure 7-1.

INPUT PARAMETERS:
Soil Layer Name (Top Down, Layer Thickness ective Porosity Hydraulic Conductivity Conversions
Imported Soil Layer tisL :| 1 |ﬂ kis. =[ T.0E-07 |cm/sec 1.0E-01 |ft/yr
Till (Native and recompacted as Fill) T = Varies, based on Geology, see below Ny = 0.25 ki =| 9.4E-06 |cm/sec 9.7E+00  |ft/yr 3.2E+07 sec/yr
Bedrock (horizontal) Lgr = Varies, based on Geology, see below ngr =| 0.001000 ksr =| 4.2E-05 |cm/sec 4.3E+01  |ft/yr 30.48 cm/ft
X . Cell 13 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
B Leachate Leachate
Application) End Center Center Center Center Center Center Center
Sump Sump
Parameter Units Symbol or Equation 1 2 3 © 9 ® & v & ¥
Existing Ground Surface| ft, Elev Egxos 212.66 213.62 210.00 200.00 176.39 207.00 207.00 204.00 201.29 190.61
Base of Grubbing, Elevation| ft, Elev Ecrus 211.66 212.63 209.66 199.00 175.38 206.67 206.67 203.01 200.29 189.60
Base Grade of Secondary Liner System (or Base of Imported
Soil Layer), Elevation ft, Elev BASE 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain, Thickness ft Tuo 0 0 0 1 1 0 0 0 0 0
Bedrock Surface, Elevation| ft, Elev Egr 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Existing (Dry Season) Phreatic Surface, Elevation| ft, Elev Epgy.ps 192.94 193.25 201.00 192.28 166.11 198.88 198.88 196.36 193.16 181.88
Existing (Wet Season) Phreatic Surface, Elevation| ft, Elev Ewer-ps 197.41 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 184.62
Existing (Dry Season) Potentiometric Surface in Shallow| ¢ ¢\, Epsy-ps.ses (Note 1) 192.94 190.00 19214 | 181.03 162.96 | 198.88 | 198.88 | 18862 | 184.09 181.88
Bedrock, Elevation
Existing (Wet Season) Potentiometric Surface in Shallow ¢ ¢, Euer s son (Note 2) 197.41 19625 | 19767 | 18500 | 17000 | 20000 | 20000 | 192.94 | 186.80 184.62
Bedrock, Elevation
See Note 3 See Note 3
SUMMARY OF TRAVEL TIMES (see the following pages for details):
Site Sensitive Receptors Figure 7-1 in Volume |l of the Application A B € € € D E F G G
Offset Credits| Years MEDEP 401.2.D(2) Secondary liner with leak detection. 3 2 2 2 2 3 3 2 2 3
Imported Soil Credits| Years MEDEP 401.2.D(2) imported soil 3 3 3 3 3 3 3 3 3 3
Calculated Travel Time: Sum of Time to Bedrock Determined in the following pages (Value from bottom of
Surface; Time through Bedrock; and if appropriate| Years 8P 3g 105 3.9 11.0 107 35.7 476 3.2 11 4.4 101
Time to Surfacewater page 3)
Total Travel Time to Site Sensitive Receptor| Years 16.5 8.9 16.0 15.7 40.7 53.6 9.2 6.1 9.4 16.1
NOTES:
1. Dry Season Potentiometric Surface in Shallow Bedrock is equal to the Dry Season Phreatic Surface when it is below the bedrock surface (Cell 14 Center and Cell 16 Sump), otherwise the Potentiometric surface map (Figure 5-8 in Volume Il of the Application) was
used.

2. Wet Season Potentiometric Surface in Shallow Bedrock is equal to the Wet Season Phreatric Surface when it is below the bedrock surface (Cell 16 Sump), otherwse the Potentiometric Surface map (Figure 5-8 in Volume Il of the Application) was used.

3. The wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only source of vertical flow for this
node. See "Hydraulic Gradient Calculation for Dry Till", unit gradient assumption applied to the Imported Soil Layer.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: UCL BR Calc by: BBJ

Client: NEWSME
NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO BEDROCK SURFACE
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Soil Profile (vertical thickness through which a hypothetical leak Cell 13 Cell 16
travels, top down): . ” - Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Application) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Is Fill Soil Required (in addition to Underdrain)? CUT or FILL FILL CUT CUT CUT CUT FILL FILL FILL FILL FILL
Fill Thickness is:|  ft IF(FILL, Teni=(Esnse-Tuo)-Ecrus) 2.34 0.75 0.75 1.64 0.73 1.40
Native Till Thickness|  ft Triu=(Egase-Tuo-Esr) 1.86 25.25 23.84 39.77 40.72 6.52 6.52 15.10 30.84 2.22
Delta L, (for hydraulic gradient calculation)|  ft AL=Tpy T 4.20 25.25 23.84 39.77 40.72 7.27 7.27 16.74 31.57 3.62
Hydraulics:
Base of Liner System, Elevation| ft, Elev Egase 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain Present Yes or No No No No Yes Yes No No No No No
Head Driving Seepage| ft, Elev Enps = (Note 1) Till is Dry 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 Till'is Dry
Wet St Potenti tric Surface in Shallow Bedrock, . -
{Wet Season) Potentiometrlc Surface In Sha o oo 1, Elev Euis s son Tillis Dry 19625 | 197.67 | 18500 | 17000 | 200.00 | 20000 | 19294 | 186.80 Tillis Dry
Bedrock Surface, Elevation| ft, Elev Egg 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Head Receiving Seepage, Elevation| ft, Elev Eprs = Max(Eyys.ps ser OF Egg) (Note 2) Till is Dry 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 Till is Dry
Delta H, (for hydraulic gradient calculation)|  ft/ft AH = Eyps - Eygs Till is Dry 4.35 4.28 13.21 1.50 0.44 0.44 7.50 12.45 Till is Dry
Existing Hydraulic Gradient (Wet Season)|  ft/ft igps = AH/AL (Note 3) 0.0106 0.17 0.18 0.33 0.04 0.06 0.06 0.45 0.39 0.0106
Travel Time to Bedrock Surface:
Travel Time to Bedrock Surface, under Wet Season|  yeapg TTars = (AL X nqyyy) / (K, X iprs) 10.14 3.76 3.41 3.08 28.40 3.09 3.09 0.96 2.06 8.74
hydraulic conditions

Date: March 4, 2016 Ckd by: MSB

NOTES:

1. Assumed to be the existing wet season potentiometric surface away from sumps. Where Till is Dry, See Note 3 on Page 1.

2. The Elevation Head Receiving Seepage is the highest of: a) the Bedrock Surface; or b) the Existing (Wet Season) Potentiometric Surface in Shallow Bedrock. When Till is NOT Dry.

3. Calculated as shown, unless the wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only
source of vertical flow for this node. See "Hydraulic Gradient Calculation for Dry Till", for determination of igzs = 0.0106, when the flow rate through the Till equals the flow rate through the overlying and less permeable Imported Soil Layer under a unit gradient condition.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: UCL BR Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO SENSITIVE RECEPTORS (in Bedrock)

Bedrock (horizontal lengths through which a hypothetical leak travels):

Cell 13 Cell 16
. - " . Cell 11 Southern | Cell 11 Cell 12 Cell 13 Cell 14 Cell 14 Cell 15 Cell 16
Hypothetical Leak Location "Node" (See Figure 7-1) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Sensitive Receptor Location (See Figure 7-1) A B C C C D E F G G
o ~ Southern Sandy | Property Surface Surface Surface Surface | Property | Property Surface
Sensitive Receptor Type (See Table 7-1) Zone Line Water Water Water Water Line Line Water SR WL
Ground Surface at Sensitive Receptor ORI ¢ ey Eexos 180.00 15722 | 14117 | 14117 | 14117 | 14641 | 17213 | 17684 | 16178 161.78
Surface Water, Elevation)
Bedrock Surface, Elevation| ft, Elev Egr 115.00 150.00 110.00 110.00 110.00 80.00 150.00 172.82 153.00 153.00
Delta L, Horizontal Length through Bedrock| Algy 740 880 1600 1410 920 1300 900 920 1270 900
Hydraulics:
Assumed Drawdown in at Property-Line Well ft AHye 100 100 100
Head Driving Seepage (in Bedrock)| ft, Elev Eyps.sr = Eyrs (Note 1) 212.14 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 188.78
Head Receiving Seepage (in Bedrock)| ft, Elev Evps s (Note 2) 173.00 160.00 145.00 145.00 145.00 149.00 | 172.00 177.00 165.00 165.00
Man-Made Head| ft, Elev Ennsmm = Enes o - AHweu (Note 3) 173.00 60.00 NA NA NA NA 72.00 77.00 NA NA
" " . Natural Head: AHgg= Eyps.g - Engs- 39.14 52.67 40.00 25.00 51.90 21.80 23.78
Delta H, (for hydraulic gradient calculation)|  ft/ft atura’ eac: AMes™ Frosoe - Frks ok
Man-Made Head: AHgg= Exos g - Ens-vv 136.25 128.90 115.94
Hydraulic Gradient through Bedrock| ~ ft/ft igg = AHgg / Alpg 0.05 0.15 0.03 0.03 0.03 0.04 0.14 0.13 0.02 0.03
Travel Time through Bedrock (Horizontally):
Travel Time Horizontally through Bed Rock, under DRY| v T = (AL K R 03 o 08 o o 02 08
SEASON hydraulic conditions (Note 4) ears o1 = (ALpr X nr) / (Kpr X ipr) . .1 11 11 . .7 .1 . 1.7 .
From Bedrock Vertically Upward to Surface Water:
Native Till Thickness = Flow Length (ALy) ft Tru=(Eexcs-Esr) = Al 31.2 31.2 31.2 66.4 8.8 8.8
Delta H, (for hydraulic gradient calculation)|  ft/ft Head Through Till: AHp = Eygs ar - Eexes 3.8 3.8 3.8 2.6 3.2 3.2
Existing Hydraulic Gradient through Till| ~ ft/ft i = AHpy / Al 0.1 0.1 0.1 0.0 0.4 0.4
Travel Time Vertically through Till, under DRY| . TToy = (AL x ) / (Ko X i) 6.5 6.5 6.5 43.7 0.6 0.6

SEASON hydraulic conditions (Note 4)

TOTAL TRAVEL TIME (Value shown on Page 1):

Calculated Travel Time: Sum of Time to Bedrock
Surface; Time through Bedrock; and if appropriate| Years TTrota =TT+ TTgg + TTyy, 10.5 3.9 11.0 10.7 35.7 47.6 3.2 1.1 4.4 10.1
Time to Surfacewater

NOTES:

1. The head driving seepage horizontally through the bedrock is assumed to be equal to the Head Receiving Seepage from the previous page. See Note 3 on pages 1 and 2, for special conditions where till is dry.
2. The head receiving seepage (under Natural Conditions) is the potentiometric surface elevation in shallow bedrock (Wet Season). See Figure 5-8 in Volume Il of the Application.

3. A Man-Made Water Level is assumed. Ex. A potential water supply well having a drawdown of 100 feet at sensitive Receptor A: EHRS-MM = 160 - 100 = 60

4. Assume that all flow is horizontal through bedrock to be conservative. Actual flow path would be longer and therefore take longer.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: High Till n Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NO ellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
PURPOSE: To calculate the time of travel for a hypothetical drop of liquid to travel from the base of the Imported Soil Layer to the Sensitive Receptors shown on Figure 7-1.

INPUT PARAMETERS:
Soil Layer Name (Top Down, Layer Thickness ective Porosity Hydraulic Conductivity Conversions
Imported Soil Layer tisL :| 1 |ﬂ kis. =[ T.0E-07 |cm/sec 1.0E-01 |ft/yr
Till (Native and recompacted as Fill) T = Varies, based on Geology, see below Ny = 0.3 ki =| 9.4E-06 |cm/sec 9.7E+00  |ft/yr 3.2E+07 sec/yr
Bedrock (horizontal) Lgr = Varies, based on Geology, see below ngr =| 0.001000 ksr =| 3.5E-05 |cm/sec 3.6E+01 [ft/yr 30.48 cm/ft
X . Cell 13 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
B Leachate Leachate
Application) End Center Center Center Center Center Center Center
Sump Sump
Parameter Units Symbol or Equation 1 2 3 © 9 ® & v & ¥
Existing Ground Surface| ft, Elev Egxos 212.66 213.62 210.00 200.00 176.39 207.00 207.00 204.00 201.29 190.61
Base of Grubbing, Elevation| ft, Elev Ecrus 211.66 212.63 209.66 199.00 175.38 206.67 206.67 203.01 200.29 189.60
Base Grade of Secondary Liner System (or Base of Imported
Soil Layer), Elevation ft, Elev BASE 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain, Thickness ft Tuo 0 0 0 1 1 0 0 0 0 0
Bedrock Surface, Elevation| ft, Elev Egr 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Existing (Dry Season) Phreatic Surface, Elevation| ft, Elev Epgy.ps 192.94 193.25 201.00 192.28 166.11 198.88 198.88 196.36 193.16 181.88
Existing (Wet Season) Phreatic Surface, Elevation| ft, Elev Ewer-ps 197.41 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 184.62
Existing (Dry Season) Potentiometric Surface in Shallow| ¢ ¢\, Epsy-ps.ses (Note 1) 192.94 190.00 19214 | 181.03 162.96 | 198.88 | 198.88 | 18862 | 184.09 181.88
Bedrock, Elevation
Existing (Wet Season) Potentiometric Surface in Shallow ¢ ¢, Euer s son (Note 2) 197.41 19625 | 19767 | 18500 | 17000 | 20000 | 20000 | 192.94 | 186.80 184.62
Bedrock, Elevation
See Note 3 See Note 3
SUMMARY OF TRAVEL TIMES (see the following pages for details):
Site Sensitive Receptors Figure 7-1 in Volume |l of the Application A B € € € D E F G G
Offset Credits| Years MEDEP 401.2.D(2) Secondary liner with leak detection. 3 2 2 2 2 3 3 2 2 3
Imported Soil Credits| Years MEDEP 401.2.D(2) imported soil 3 3 3 3 3 3 3 3 3 3
Calculated Travel Time: Sum of Time to Bedrock Determined in the following pages (Value from bottom of
Surface; Time through Bedrock; and if appropriate| Years 8P 3g 126 47 133 12.9 42.8 57.1 3.9 14 52 122
Time to Surfacewater page 3)
Total Travel Time to Site Sensitive Receptor| Years 18.6 9.7 18.3 17.9 47.8 63.1 9.9 6.4 10.2 18.2
NOTES:
1. Dry Season Potentiometric Surface in Shallow Bedrock is equal to the Dry Season Phreatic Surface when it is below the bedrock surface (Cell 14 Center and Cell 16 Sump), otherwise the Potentiometric surface map (Figure 5-8 in Volume Il of the Application) was
used.

2. Wet Season Potentiometric Surface in Shallow Bedrock is equal to the Wet Season Phreatric Surface when it is below the bedrock surface (Cell 16 Sump), otherwse the Potentiometric Surface map (Figure 5-8 in Volume Il of the Application) was used.

3. The wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only source of vertical flow for this
node. See "Hydraulic Gradient Calculation for Dry Till", unit gradient assumption applied to the Imported Soil Layer.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: High Till n Calc by: BBJ

Client: NEWSME
NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO BEDROCK SURFACE
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Soil Profile (vertical thickness through which a hypothetical leak Cell 13 Cell 16
travels, top down): . ” - Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Application) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Is Fill Soil Required (in addition to Underdrain)? CUT or FILL FILL CUT CUT CUT CUT FILL FILL FILL FILL FILL
Fill Thickness is:|  ft IF(FILL, Teni=(Esnse-Tuo)-Ecrus) 2.34 0.75 0.75 1.64 0.73 1.40
Native Till Thickness|  ft Triu=(Egase-Tuo-Esr) 1.86 25.25 23.84 39.77 40.72 6.52 6.52 15.10 30.84 2.22
Delta L, (for hydraulic gradient calculation)|  ft AL=Tpy T 4.20 25.25 23.84 39.77 40.72 7.27 7.27 16.74 31.57 3.62
Hydraulics:
Base of Liner System, Elevation| ft, Elev Egase 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain Present Yes or No No No No Yes Yes No No No No No
Head Driving Seepage| ft, Elev Enps = (Note 1) Till is Dry 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 Till'is Dry
Wet St Potenti tric Surface in Shallow Bedrock, . -
{Wet Season) Potentiometrlc Surface In Sha o oo 1, Elev Euis s son Tillis Dry 19625 | 197.67 | 18500 | 17000 | 200.00 | 20000 | 19294 | 186.80 Tillis Dry
Bedrock Surface, Elevation| ft, Elev Egg 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Head Receiving Seepage, Elevation| ft, Elev Eprs = Max(Eyys.ps ser OF Egg) (Note 2) Till is Dry 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 Till is Dry
Delta H, (for hydraulic gradient calculation)|  ft/ft AH = Eyps - Eygs Till is Dry 4.35 4.28 13.21 1.50 0.44 0.44 7.50 12.45 Till is Dry
Existing Hydraulic Gradient (Wet Season)|  ft/ft igps = AH/AL (Note 3) 0.0106 0.17 0.18 0.33 0.04 0.06 0.06 0.45 0.39 0.0106
Travel Time to Bedrock Surface:
Travel Time to Bedrock Surface, under Wet Season| ey Taes = (AL X i) / (K, X iges) 12.17 452 4.09 3.69 34.07 3.70 370 115 2.47 10.49
hydraulic conditions

Date: March 4, 2016 Ckd by: MSB

NOTES:

1. Assumed to be the existing wet season potentiometric surface away from sumps. Where Till is Dry, See Note 3 on Page 1.

2. The Elevation Head Receiving Seepage is the highest of: a) the Bedrock Surface; or b) the Existing (Wet Season) Potentiometric Surface in Shallow Bedrock. When Till is NOT Dry.

3. Calculated as shown, unless the wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only
source of vertical flow for this node. See "Hydraulic Gradient Calculation for Dry Till", for determination of igzs = 0.0106, when the flow rate through the Till equals the flow rate through the overlying and less permeable Imported Soil Layer under a unit gradient condition.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: High Till n Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO SENSITIVE RECEPTORS (in Bedrock)

Bedrock (horizontal lengths through which a hypothetical leak travels):

Cell 13 Cell 16
. - " . Cell 11 Southern | Cell 11 Cell 12 Cell 13 Cell 14 Cell 14 Cell 15 Cell 16
Hypothetical Leak Location "Node" (See Figure 7-1) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Sensitive Receptor Location (See Figure 7-1) A B C C C D E F G G
o ~ Southern Sandy | Property Surface Surface Surface Surface | Property | Property Surface
Sensitive Receptor Type (See Table 7-1) Zone Line Water Water Water Water Line Line Water SR WL
Ground Surface at Sensitive Receptor ORI ¢ ey Eexos 180.00 15722 | 14117 | 14117 | 14117 | 14641 | 17213 | 17684 | 16178 161.78
Surface Water, Elevation)
Bedrock Surface, Elevation| ft, Elev Egr 115.00 150.00 110.00 110.00 110.00 80.00 150.00 172.82 153.00 153.00
Delta L, Horizontal Length through Bedrock| Algy 740 880 1600 1410 920 1300 900 920 1270 900
Hydraulics:
Assumed Drawdown in at Property-Line Well ft AHye 100 100 100
Head Driving Seepage (in Bedrock)| ft, Elev Eyps.sr = Eyrs (Note 1) 212.14 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 188.78
Head Receiving Seepage (in Bedrock)| ft, Elev Evps s (Note 2) 173.00 160.00 145.00 145.00 145.00 149.00 | 172.00 177.00 165.00 165.00
Man-Made Head| ft, Elev Ennsmm = Enes o - AHweu (Note 3) 173.00 60.00 NA NA NA NA 72.00 77.00 NA NA
" " . Natural Head: AHgg= Eyps.g - Engs- 39.14 52.67 40.00 25.00 51.90 21.80 23.78
Delta H, (for hydraulic gradient calculation)|  ft/ft atura’ eac: AMes™ Frosoe - Frks ok
Man-Made Head: AHgg= Exos g - Ens-vv 136.25 128.90 115.94
Hydraulic Gradient through Bedrock| ~ ft/ft igg = AHgg / Alpg 0.05 0.15 0.03 0.03 0.03 0.04 0.14 0.13 0.02 0.03
Travel Time through Bedrock (Horizontally):
Travel Time Horizontally through Bed Rock, under DRY| v T = (AL K R o 02 3 0.9 0.9 02 02 20 0.9
SEASON hydraulic conditions (Note 4)| 2™ or = (ALgr X gr) / (Ko X i) 4 i 1. 14 - - i - i -
From Bedrock Vertically Upward to Surface Water:
Native Till Thickness = Flow Length (ALy) ft Tru=(Eexcs-Esr) = Al 31.2 31.2 31.2 66.4 8.8 8.8
Delta H, (for hydraulic gradient calculation)|  ft/ft Head Through Till: AHp = Eygs ar - Eexes 3.8 3.8 3.8 2.6 3.2 3.2
Existing Hydraulic Gradient through Till| ~ ft/ft i = AHpy / Al 0.1 0.1 0.1 0.0 0.4 0.4
Travel Time Vertically through Till, under DRY| . ¢ T = (Al x nq) / (Ko X in) 7.8 7.8 7.8 52.5 0.7 0.7

SEASON hydraulic conditions (Note 4)

TOTAL TRAVEL TIME (Value shown on Page 1):

Calculated Travel Time: Sum of Time to Bedrock
Surface; Time through Bedrock; and if appropriate| Years TTrota =TT+ TTgg + TTyy, 12.6 4.7 13.3 12.9 42.8 57.1 3.9 1.4 5.2 12.2
Time to Surfacewater

NOTES:

1. The head driving seepage horizontally through the bedrock is assumed to be equal to the Head Receiving Seepage from the previous page. See Note 3 on pages 1 and 2, for special conditions where till is dry.
2. The head receiving seepage (under Natural Conditions) is the potentiometric surface elevation in shallow bedrock (Wet Season). See Figure 5-8 in Volume Il of the Application.

3. A Man-Made Water Level is assumed. Ex. A potential water supply well having a drawdown of 100 feet at sensitive Receptor A: EHRS-MM = 160 - 100 = 60

4. Assume that all flow is horizontal through bedrock to be conservative. Actual flow path would be longer and therefore take longer.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: Low Till n Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NO ellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
PURPOSE: To calculate the time of travel for a hypothetical drop of liquid to travel from the base of the Imported Soil Layer to the Sensitive Receptors shown on Figure 7-1.

INPUT PARAMETERS:
Soil Layer Name (Top Down, Layer Thickness ective Porosity Hydraulic Conductivity Conversions
Imported Soil Layer tisL :| 1 |ﬂ kis. =[ T.0E-07 |cm/sec 1.0E-01 |ft/yr
Till (Native and recompacted as Fill) T = Varies, based on Geology, see below Ny = 0.18 ki =| 9.4E-06 |cm/sec 9.7E+00  |ft/yr 3.2E+07 sec/yr
Bedrock (horizontal) Lgr = Varies, based on Geology, see below ngr =| 0.001000 ksr =| 3.5E-05 |cm/sec 3.6E+01 [ft/yr 30.48 cm/ft
X . Cell 13 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
B Leachate Leachate
Application) End Center Center Center Center Center Center Center
Sump Sump
Parameter Units Symbol or Equation 1 2 3 © 9 ® & v & ¥
Existing Ground Surface| ft, Elev Egxos 212.66 213.62 210.00 200.00 176.39 207.00 207.00 204.00 201.29 190.61
Base of Grubbing, Elevation| ft, Elev Ecrus 211.66 212.63 209.66 199.00 175.38 206.67 206.67 203.01 200.29 189.60
Base Grade of Secondary Liner System (or Base of Imported
Soil Layer), Elevation ft, Elev BASE 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain, Thickness ft Tuo 0 0 0 1 1 0 0 0 0 0
Bedrock Surface, Elevation| ft, Elev Egr 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Existing (Dry Season) Phreatic Surface, Elevation| ft, Elev Epgy.ps 192.94 193.25 201.00 192.28 166.11 198.88 198.88 196.36 193.16 181.88
Existing (Wet Season) Phreatic Surface, Elevation| ft, Elev Ewer-ps 197.41 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 184.62
Existing (Dry Season) Potentiometric Surface in Shallow| ¢ ¢\, Epsy-ps.ses (Note 1) 192.94 190.00 19214 | 181.03 162.96 | 198.88 | 198.88 | 18862 | 184.09 181.88
Bedrock, Elevation
Existing (Wet Season) Potentiometric Surface in Shallow ¢ ¢, Euer s son (Note 2) 197.41 19625 | 19767 | 18500 | 17000 | 20000 | 20000 | 192.94 | 186.80 184.62
Bedrock, Elevation
See Note 3 See Note 3
SUMMARY OF TRAVEL TIMES (see the following pages for details):
Site Sensitive Receptors Figure 7-1 in Volume |l of the Application A B € € € D E F G G
Offset Credits| Years MEDEP 401.2.D(2) Secondary liner with leak detection. 3 2 2 2 2 3 3 2 2 3
Imported Soil Credits| Years MEDEP 401.2.D(2) imported soil 3 3 3 3 3 3 3 3 3 3
Calculated Travel Time: Sum of Time to Bedrock Determined in the following pages (Value from bottom of
Surface; Time through Bedrock; and if appropriate| Years 8P 3g 7.7 29 8.5 8.3 26.1 34.6 24 0.9 4.0 77
Time to Surfacewater page 3)
Total Travel Time to Site Sensitive Receptor| Years 13.7 7.9 135 13.3 311 40.6 8.4 5.9 9.0 13.7
NOTES:
1. Dry Season Potentiometric Surface in Shallow Bedrock is equal to the Dry Season Phreatic Surface when it is below the bedrock surface (Cell 14 Center and Cell 16 Sump), otherwise the Potentiometric surface map (Figure 5-8 in Volume Il of the Application) was
used.

2. Wet Season Potentiometric Surface in Shallow Bedrock is equal to the Wet Season Phreatric Surface when it is below the bedrock surface (Cell 16 Sump), otherwse the Potentiometric Surface map (Figure 5-8 in Volume Il of the Application) was used.

3. The wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only source of vertical flow for this
node. See "Hydraulic Gradient Calculation for Dry Till", unit gradient assumption applied to the Imported Soil Layer.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: Low Till n Calc by: BBJ

Client: NEWSME
NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO BEDROCK SURFACE
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Soil Profile (vertical thickness through which a hypothetical leak Cell 13 Cell 16
travels, top down): . ” - Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Application) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Is Fill Soil Required (in addition to Underdrain)? CUT or FILL FILL CUT CUT CUT CUT FILL FILL FILL FILL FILL
Fill Thickness is:|  ft IF(FILL, Teni=(Esnse-Tuo)-Ecrus) 2.34 0.75 0.75 1.64 0.73 1.40
Native Till Thickness|  ft Triu=(Egase-Tuo-Esr) 1.86 25.25 23.84 39.77 40.72 6.52 6.52 15.10 30.84 2.22
Delta L, (for hydraulic gradient calculation)|  ft AL=Tpy T 4.20 25.25 23.84 39.77 40.72 7.27 7.27 16.74 31.57 3.62
Hydraulics:
Base of Liner System, Elevation| ft, Elev Egase 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain Present Yes or No No No No Yes Yes No No No No No
Head Driving Seepage| ft, Elev Enps = (Note 1) Till is Dry 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 Till'is Dry
Wet St Potenti tric Surface in Shallow Bedrock, . -
{Wet Season) Potentiometrlc Surface In Sha o oo 1, Elev Euis s son Tillis Dry 19625 | 197.67 | 18500 | 17000 | 200.00 | 20000 | 19294 | 186.80 Tillis Dry
Bedrock Surface, Elevation| ft, Elev Egg 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Head Receiving Seepage, Elevation| ft, Elev Eprs = Max(Eyys.ps ser OF Egg) (Note 2) Till is Dry 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 Till is Dry
Delta H, (for hydraulic gradient calculation)|  ft/ft AH = Eyps - Eygs Till is Dry 4.35 4.28 13.21 1.50 0.44 0.44 7.50 12.45 Till is Dry
Existing Hydraulic Gradient (Wet Season)|  ft/ft igps = AH/AL (Note 3) 0.0106 0.17 0.18 0.33 0.04 0.06 0.06 0.45 0.39 0.0106
Travel Time to Bedrock Surface:
Travel Time to Bedrock Surface, under Wet Season| ey Taes = (AL X i) / (K, X iges) 7.30 27 2.46 221 20.44 2.22 222 0.69 148 6.29
hydraulic conditions

Date: March 4, 2016 Ckd by: MSB

NOTES:

1. Assumed to be the existing wet season potentiometric surface away from sumps. Where Till is Dry, See Note 3 on Page 1.

2. The Elevation Head Receiving Seepage is the highest of: a) the Bedrock Surface; or b) the Existing (Wet Season) Potentiometric Surface in Shallow Bedrock. When Till is NOT Dry.

3. Calculated as shown, unless the wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only
source of vertical flow for this node. See "Hydraulic Gradient Calculation for Dry Till", for determination of igzs = 0.0106, when the flow rate through the Till equals the flow rate through the overlying and less permeable Imported Soil Layer under a unit gradient condition.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: Low Till n Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO SENSITIVE RECEPTORS (in Bedrock)

Bedrock (horizontal lengths through which a hypothetical leak travels):

Cell 13 Cell 16
. - " . Cell 11 Southern | Cell 11 Cell 12 Cell 13 Cell 14 Cell 14 Cell 15 Cell 16
Hypothetical Leak Location "Node" (See Figure 7-1) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Sensitive Receptor Location (See Figure 7-1) A B C C C D E F G G
o ~ Southern Sandy | Property Surface Surface Surface Surface | Property | Property Surface
Sensitive Receptor Type (See Table 7-1) Zone Line Water Water Water Water Line Line Water SR WL
Ground Surface at Sensitive Receptor ORI ¢ ey Eexos 180.00 15722 | 14117 | 14117 | 14117 | 14641 | 17213 | 17684 | 16178 161.78
Surface Water, Elevation)
Bedrock Surface, Elevation| ft, Elev Egr 115.00 150.00 110.00 110.00 110.00 80.00 150.00 172.82 153.00 153.00
Delta L, Horizontal Length through Bedrock| Algy 740 880 1600 1410 920 1300 900 920 1270 900
Hydraulics:
Assumed Drawdown in at Property-Line Well ft AHye 100 100 100
Head Driving Seepage (in Bedrock)| ft, Elev Eyps.sr = Eyrs (Note 1) 212.14 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 188.78
Head Receiving Seepage (in Bedrock)| ft, Elev Evps s (Note 2) 173.00 160.00 145.00 145.00 145.00 149.00 | 172.00 177.00 165.00 165.00
Man-Made Head| ft, Elev Ennsmm = Enes o - AHweu (Note 3) 173.00 60.00 NA NA NA NA 72.00 77.00 NA NA
" " . Natural Head: AHgg= Eyps.g - Engs- 39.14 52.67 40.00 25.00 51.90 21.80 23.78
Delta H, (for hydraulic gradient calculation)|  ft/ft atura’ eac: AMes™ Frosoe - Frks ok
Man-Made Head: AHgg= Exos g - Ens-vv 136.25 128.90 115.94
Hydraulic Gradient through Bedrock| ~ ft/ft igg = AHgg / Alpg 0.05 0.15 0.03 0.03 0.03 0.04 0.14 0.13 0.02 0.03
Travel Time through Bedrock (Horizontally):
Travel Time Horizontally through Bed Rock, under DRY| v T = (AL K R o 02 3 0.9 0.9 02 02 20 0.9
SEASON hydraulic conditions (Note 4)| 2™ or = (ALgr X gr) / (Ko X i) 4 i 1. 14 - - i - i -
From Bedrock Vertically Upward to Surface Water:
Native Till Thickness = Flow Length (ALy) ft Tru=(Eexcs-Esr) = Al 31.2 31.2 31.2 66.4 8.8 8.8
Delta H, (for hydraulic gradient calculation)|  ft/ft Head Through Till: AHp = Eygs ar - Eexes 3.8 3.8 3.8 2.6 3.2 3.2
Existing Hydraulic Gradient through Till| ~ ft/ft i = AHpy / Al 0.1 0.1 0.1 0.0 0.4 0.4
Travel Time Vertically through Till, under DRY| . ¢ T = (Al x nq) / (Ko X in) 47 47 a7 315 0.4 04

SEASON hydraulic conditions (Note 4)

TOTAL TRAVEL TIME (Value shown on Page 1):

Calculated Travel Time: Sum of Time to Bedrock
Surface; Time through Bedrock; and if appropriate| Years TTrota =TT+ TTgg + TTyy, 7.7 2.9 8.5 8.3 26.1 34.6 2.4 0.9 4.0 7.7
Time to Surfacewater

NOTES:

1. The head driving seepage horizontally through the bedrock is assumed to be equal to the Head Receiving Seepage from the previous page. See Note 3 on pages 1 and 2, for special conditions where till is dry.
2. The head receiving seepage (under Natural Conditions) is the potentiometric surface elevation in shallow bedrock (Wet Season). See Figure 5-8 in Volume Il of the Application.

3. A Man-Made Water Level is assumed. Ex. A potential water supply well having a drawdown of 100 feet at sensitive Receptor A: EHRS-MM = 160 - 100 = 60

4. Assume that all flow is horizontal through bedrock to be conservative. Actual flow path would be longer and therefore take longer.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: High BR n Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NO ellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
PURPOSE: To calculate the time of travel for a hypothetical drop of liquid to travel from the base of the Imported Soil Layer to the Sensitive Receptors shown on Figure 7-1.

INPUT PARAMETERS:
Soil Layer Name (Top Down, Layer Thickness ective Porosity Hydraulic Conductivity Conversions
Imported Soil Layer tisL :| 1 |ﬂ kis. =[ T.0E-07 |cm/sec 1.0E-01 |ft/yr
Till (Native and recompacted as Fill) T = Varies, based on Geology, see below Ny = 0.25 ki =| 9.4E-06 |cm/sec 9.7E+00  |ft/yr 3.2E+07 sec/yr
Bedrock (horizontal) Lgr = Varies, based on Geology, see below ngr =| 0.016000 ksr =| 3.5E-05 |cm/sec 3.6E+01 [ft/yr 30.48 cm/ft
X . Cell 13 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
B Leachate Leachate
Application) End Center Center Center Center Center Center Center
Sump Sump
Parameter Units Symbol or Equation 1 2 3 © 9 ® & v & ¥
Existing Ground Surface| ft, Elev Egxos 212.66 213.62 210.00 200.00 176.39 207.00 207.00 204.00 201.29 190.61
Base of Grubbing, Elevation| ft, Elev Ecrus 211.66 212.63 209.66 199.00 175.38 206.67 206.67 203.01 200.29 189.60
Base Grade of Secondary Liner System (or Base of Imported
Soil Layer), Elevation ft, Elev BASE 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain, Thickness ft Tuo 0 0 0 1 1 0 0 0 0 0
Bedrock Surface, Elevation| ft, Elev Egr 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Existing (Dry Season) Phreatic Surface, Elevation| ft, Elev Epgy.ps 192.94 193.25 201.00 192.28 166.11 198.88 198.88 196.36 193.16 181.88
Existing (Wet Season) Phreatic Surface, Elevation| ft, Elev Ewer-ps 197.41 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 184.62
Existing (Dry Season) Potentiometric Surface in Shallow| ¢ ¢\, Epsy-ps.ses (Note 1) 192.94 190.00 19214 | 181.03 162.96 | 198.88 | 198.88 | 18862 | 184.09 181.88
Bedrock, Elevation
Existing (Wet Season) Potentiometric Surface in Shallow ¢ ¢, Euer s son (Note 2) 197.41 19625 | 19767 | 18500 | 17000 | 20000 | 20000 | 192.94 | 186.80 184.62
Bedrock, Elevation
See Note 3 See Note 3
SUMMARY OF TRAVEL TIMES (see the following pages for details):
Site Sensitive Receptors Figure 7-1 in Volume |l of the Application A B € € € D E F G G
Offset Credits| Years MEDEP 401.2.D(2) Secondary liner with leak detection. 3 2 2 2 2 3 3 2 2 3
Imported Soil Credits| Years MEDEP 401.2.D(2) imported soil 3 3 3 3 3 3 3 3 3 3
Calculated Travel Time: Sum of Time to Bedrock Determined in the following pages (Value from bottom of
Surface; Time through Bedrock; and if appropriate| Years 8P 3g 16.3 6.3 314 315 49.9 61.2 5.9 42 353 24.4
Time to Surfacewater page 3)
Total Travel Time to Site Sensitive Receptor| Years 223 11.3 36.4 36.5 54.9 67.2 11.9 9.2 40.3 30.4
NOTES:
1. Dry Season Potentiometric Surface in Shallow Bedrock is equal to the Dry Season Phreatic Surface when it is below the bedrock surface (Cell 14 Center and Cell 16 Sump), otherwise the Potentiometric surface map (Figure 5-8 in Volume Il of the Application) was
used.

2. Wet Season Potentiometric Surface in Shallow Bedrock is equal to the Wet Season Phreatric Surface when it is below the bedrock surface (Cell 16 Sump), otherwse the Potentiometric Surface map (Figure 5-8 in Volume Il of the Application) was used.

3. The wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only source of vertical flow for this
node. See "Hydraulic Gradient Calculation for Dry Till", unit gradient assumption applied to the Imported Soil Layer.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: High BR n Calc by: BBJ

Client: NEWSME
NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO BEDROCK SURFACE
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3/4/2016
Page 2 of 3

Soil Profile (vertical thickness through which a hypothetical leak Cell 13 Cell 16
travels, top down): . ” - Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Application) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Is Fill Soil Required (in addition to Underdrain)? CUT or FILL FILL CUT CUT CUT CUT FILL FILL FILL FILL FILL
Fill Thickness is:|  ft IF(FILL, Teni=(Esnse-Tuo)-Ecrus) 2.34 0.75 0.75 1.64 0.73 1.40
Native Till Thickness|  ft Triu=(Egase-Tuo-Esr) 1.86 25.25 23.84 39.77 40.72 6.52 6.52 15.10 30.84 2.22
Delta L, (for hydraulic gradient calculation)|  ft AL=Tpy T 4.20 25.25 23.84 39.77 40.72 7.27 7.27 16.74 31.57 3.62
Hydraulics:
Base of Liner System, Elevation| ft, Elev Egase 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain Present Yes or No No No No Yes Yes No No No No No
Head Driving Seepage| ft, Elev Enps = (Note 1) Till is Dry 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 Till'is Dry
Wet St Potenti tric Surface in Shallow Bedrock, . -
{Wet Season) Potentiometrlc Surface In Sha o oo 1, Elev Euis s son Tillis Dry 19625 | 197.67 | 18500 | 17000 | 200.00 | 20000 | 19294 | 186.80 Tillis Dry
Bedrock Surface, Elevation| ft, Elev Egg 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Head Receiving Seepage, Elevation| ft, Elev Eprs = Max(Eyys.ps ser OF Egg) (Note 2) Till is Dry 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 Till is Dry
Delta H, (for hydraulic gradient calculation)|  ft/ft AH = Eyps - Eygs Till is Dry 4.35 4.28 13.21 1.50 0.44 0.44 7.50 12.45 Till is Dry
Existing Hydraulic Gradient (Wet Season)|  ft/ft igps = AH/AL (Note 3) 0.0106 0.17 0.18 0.33 0.04 0.06 0.06 0.45 0.39 0.0106
Travel Time to Bedrock Surface:
Travel Time to Bedrock Surface, under Wet Season|  yeapg TTars = (AL X nqyyy) / (K, X iprs) 10.14 3.76 3.41 3.08 28.40 3.09 3.09 0.96 2.06 8.74
hydraulic conditions

Date: March 4, 2016 Ckd by: MSB

NOTES:

1. Assumed to be the existing wet season potentiometric surface away from sumps. Where Till is Dry, See Note 3 on Page 1.

2. The Elevation Head Receiving Seepage is the highest of: a) the Bedrock Surface; or b) the Existing (Wet Season) Potentiometric Surface in Shallow Bedrock. When Till is NOT Dry.

3. Calculated as shown, unless the wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only
source of vertical flow for this node. See "Hydraulic Gradient Calculation for Dry Till", for determination of igzs = 0.0106, when the flow rate through the Till equals the flow rate through the overlying and less permeable Imported Soil Layer under a unit gradient condition.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: High BR n Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO SENSITIVE RECEPTORS (in Bedrock)

Bedrock (horizontal lengths through which a hypothetical leak travels):

Cell 13 Cell 16
. - " . Cell 11 Southern | Cell 11 Cell 12 Cell 13 Cell 14 Cell 14 Cell 15 Cell 16
Hypothetical Leak Location "Node" (See Figure 7-1) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Sensitive Receptor Location (See Figure 7-1) A B C C C D E F G G
o ~ Southern Sandy | Property Surface Surface Surface Surface | Property | Property Surface
Sensitive Receptor Type (See Table 7-1) Zone Line Water Water Water Water Line Line Water SR WL
Ground Surface at Sensitive Receptor ORI ¢ ey Eexos 180.00 15722 | 14117 | 14117 | 14117 | 14641 | 17213 | 17684 | 16178 161.78
Surface Water, Elevation)
Bedrock Surface, Elevation| ft, Elev Egr 115.00 150.00 110.00 110.00 110.00 80.00 150.00 172.82 153.00 153.00
Delta L, Horizontal Length through Bedrock| Algy 740 880 1600 1410 920 1300 900 920 1270 900
Hydraulics:
Assumed Drawdown in at Property-Line Well ft AHye 100 100 100
Head Driving Seepage (in Bedrock)| ft, Elev Eyps.sr = Eyrs (Note 1) 212.14 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 188.78
Head Receiving Seepage (in Bedrock)| ft, Elev Evps s (Note 2) 173.00 160.00 145.00 145.00 145.00 149.00 | 172.00 177.00 165.00 165.00
Man-Made Head| ft, Elev Ennsmm = Enes o - AHweu (Note 3) 173.00 60.00 NA NA NA NA 72.00 77.00 NA NA
" " . Natural Head: AHgg= Eyps.g - Engs- 39.14 52.67 40.00 25.00 51.90 21.80 23.78
Delta H, (for hydraulic gradient calculation)|  ft/ft atura’ eac: AMes™ Frosoe - Frks ok
Man-Made Head: AHgg= Exos g - Ens-vv 136.25 128.90 115.94
Hydraulic Gradient through Bedrock| ~ ft/ft igg = AHgg / Alpg 0.05 0.15 0.03 0.03 0.03 0.04 0.14 0.13 0.02 0.03
Travel Time through Bedrock (Horizontally):
Travel Time Horizontally through Bed Rock, under DRY| v T = (AL K R 6.2 2 2 219 9 28 32 2 o
SEASON hydraulic conditions (Note 4) ears o1 = (ALpr X nr) / (Kpr X ipr) . .5 1.5 1. 14.! 14.4 X . 7 15.1
From Bedrock Vertically Upward to Surface Water:
Native Till Thickness = Flow Length (ALy) ft Tru=(Eexcs-Esr) = Al 31.2 31.2 31.2 66.4 8.8 8.8
Delta H, (for hydraulic gradient calculation)|  ft/ft Head Through Till: AHp = Eygs ar - Eexes 3.8 3.8 3.8 2.6 3.2 3.2
Existing Hydraulic Gradient through Till| ~ ft/ft i = AHpy / Al 0.1 0.1 0.1 0.0 0.4 0.4
Travel Time Vertically through Till, under DRY| . TToy = (AL x ) / (Ko X i) 6.5 6.5 6.5 43.7 0.6 0.6

SEASON hydraulic conditions (Note 4)

TOTAL TRAVEL TIME (Value shown on Page 1):

Calculated Travel Time: Sum of Time to Bedrock
Surface; Time through Bedrock; and if appropriate| Years TTrota =TT+ TTgg + TTyy, 16.3 6.3 31.4 315 49.9 61.2 5.9 4.2 35.3 24.4
Time to Surfacewater

NOTES:

1. The head driving seepage horizontally through the bedrock is assumed to be equal to the Head Receiving Seepage from the previous page. See Note 3 on pages 1 and 2, for special conditions where till is dry.
2. The head receiving seepage (under Natural Conditions) is the potentiometric surface elevation in shallow bedrock (Wet Season). See Figure 5-8 in Volume Il of the Application.

3. A Man-Made Water Level is assumed. Ex. A potential water supply well having a drawdown of 100 feet at sensitive Receptor A: EHRS-MM = 160 - 100 = 60

4. Assume that all flow is horizontal through bedrock to be conservative. Actual flow path would be longer and therefore take longer.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: Low BR n Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NO ellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
PURPOSE: To calculate the time of travel for a hypothetical drop of liquid to travel from the base of the Imported Soil Layer to the Sensitive Receptors shown on Figure 7-1.

INPUT PARAMETERS:
Soil Layer Name (Top Down, Layer Thickness ective Porosity Hydraulic Conductivity Conversions
Imported Soil Layer tisL :| 1 |ﬂ kis. =[ T.0E-07 |cm/sec 1.0E-01 |ft/yr
Till (Native and recompacted as Fill) T = Varies, based on Geology, see below Ny = 0.25 ki =| 9.4E-06 |cm/sec 9.7E+00  |ft/yr 3.2E+07 sec/yr
Bedrock (horizontal) Lgr = Varies, based on Geology, see below ngr =| 0.000059 ksr =| 3.5E-05 |cm/sec 3.6E+01 [ft/yr 30.48 cm/ft
X . Cell 13 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
B Leachate Leachate
Application) End Center Center Center Center Center Center Center
Sump Sump
Parameter Units Symbol or Equation 1 2 3 © 9 ® & v & ¥
Existing Ground Surface| ft, Elev Egxos 212.66 213.62 210.00 200.00 176.39 207.00 207.00 204.00 201.29 190.61
Base of Grubbing, Elevation| ft, Elev Ecrus 211.66 212.63 209.66 199.00 175.38 206.67 206.67 203.01 200.29 189.60
Base Grade of Secondary Liner System (or Base of Imported
Soil Layer), Elevation ft, Elev BASE 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain, Thickness ft Tuo 0 0 0 1 1 0 0 0 0 0
Bedrock Surface, Elevation| ft, Elev Egr 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Existing (Dry Season) Phreatic Surface, Elevation| ft, Elev Epgy.ps 192.94 193.25 201.00 192.28 166.11 198.88 198.88 196.36 193.16 181.88
Existing (Wet Season) Phreatic Surface, Elevation| ft, Elev Ewer-ps 197.41 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 184.62
Existing (Dry Season) Potentiometric Surface in Shallow| ¢ ¢\, Epsy-ps.ses (Note 1) 192.94 190.00 19214 | 181.03 162.96 | 198.88 | 198.88 | 18862 | 184.09 181.88
Bedrock, Elevation
Existing (Wet Season) Potentiometric Surface in Shallow ¢ ¢, Euer s son (Note 2) 197.41 19625 | 19767 | 18500 | 17000 | 20000 | 20000 | 192.94 | 186.80 184.62
Bedrock, Elevation
See Note 3 See Note 3
SUMMARY OF TRAVEL TIMES (see the following pages for details):
Site Sensitive Receptors Figure 7-1 in Volume |l of the Application A B € € € D E F G G
Offset Credits| Years MEDEP 401.2.D(2) Secondary liner with leak detection. 3 2 2 2 2 3 3 2 2 3
Imported Soil Credits| Years MEDEP 401.2.D(2) imported soil 3 3 3 3 3 3 3 3 3 3
Calculated Travel Time: Sum of Time to Bedrock Determined in the following pages (Value from bottom of
Surface; Time through Bedrock; and if appropriate| Years 8P 3g 102 38 10.0 9.7 35.0 46.9 31 1.0 258 9.4
Time to Surfacewater page 3)
Total Travel Time to Site Sensitive Receptor| Years 16.2 8.8 15.0 14.7 40.0 52.9 9.1 6.0 7.8 15.4
NOTES:
1. Dry Season Potentiometric Surface in Shallow Bedrock is equal to the Dry Season Phreatic Surface when it is below the bedrock surface (Cell 14 Center and Cell 16 Sump), otherwise the Potentiometric surface map (Figure 5-8 in Volume Il of the Application) was
used.

2. Wet Season Potentiometric Surface in Shallow Bedrock is equal to the Wet Season Phreatric Surface when it is below the bedrock surface (Cell 16 Sump), otherwse the Potentiometric Surface map (Figure 5-8 in Volume Il of the Application) was used.

3. The wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only source of vertical flow for this
node. See "Hydraulic Gradient Calculation for Dry Till", unit gradient assumption applied to the Imported Soil Layer.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS

EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: Low BR n Calc by: BBJ

Client: NEWSME
NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO BEDROCK SURFACE
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Soil Profile (vertical thickness through which a hypothetical leak Cell 13 Cell 16
travels, top down): . ” - Cell 11 Southern| Cell 11 Cell 12 Cell 13 Cell 14 | Cell 14 Cell 15 Cell 16
Nodes (Refer to Figure 7-1 in Volume Il of the Application) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Is Fill Soil Required (in addition to Underdrain)? CUT or FILL FILL CUT CUT CUT CUT FILL FILL FILL FILL FILL
Fill Thickness is:|  ft IF(FILL, Teni=(Esnse-Tuo)-Ecrus) 2.34 0.75 0.75 1.64 0.73 1.40
Native Till Thickness|  ft Triu=(Egase-Tuo-Esr) 1.86 25.25 23.84 39.77 40.72 6.52 6.52 15.10 30.84 2.22
Delta L, (for hydraulic gradient calculation)|  ft AL=Tpy T 4.20 25.25 23.84 39.77 40.72 7.27 7.27 16.74 31.57 3.62
Hydraulics:
Base of Liner System, Elevation| ft, Elev Egase 214.00 210.49 206.00 194.15 171.00 207.42 207.42 204.65 201.02 191.00
Underdrain Present Yes or No No No No Yes Yes No No No No No
Head Driving Seepage| ft, Elev Enps = (Note 1) Till is Dry 200.60 201.95 198.21 171.50 201.34 201.34 200.44 199.25 Till'is Dry
Wet St Potenti tric Surface in Shallow Bedrock, . -
{Wet Season) Potentiometrlc Surface In Sha o oo 1, Elev Euis s son Tillis Dry 19625 | 197.67 | 18500 | 17000 | 200.00 | 20000 | 19294 | 186.80 Tillis Dry
Bedrock Surface, Elevation| ft, Elev Egg 212.14 185.24 182.16 153.38 129.28 200.90 200.90 189.55 170.18 188.78
Head Receiving Seepage, Elevation| ft, Elev Eprs = Max(Eyys.ps ser OF Egg) (Note 2) Till is Dry 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 Till is Dry
Delta H, (for hydraulic gradient calculation)|  ft/ft AH = Eyps - Eygs Till is Dry 4.35 4.28 13.21 1.50 0.44 0.44 7.50 12.45 Till is Dry
Existing Hydraulic Gradient (Wet Season)|  ft/ft igps = AH/AL (Note 3) 0.0106 0.17 0.18 0.33 0.04 0.06 0.06 0.45 0.39 0.0106
Travel Time to Bedrock Surface:
Travel Time to Bedrock Surface, under Wet Season|  yeapg TTars = (AL X nqyyy) / (K, X iprs) 10.14 3.76 3.41 3.08 28.40 3.09 3.09 0.96 2.06 8.74
hydraulic conditions

Date: March 4, 2016 Ckd by: MSB

NOTES:

1. Assumed to be the existing wet season potentiometric surface away from sumps. Where Till is Dry, See Note 3 on Page 1.

2. The Elevation Head Receiving Seepage is the highest of: a) the Bedrock Surface; or b) the Existing (Wet Season) Potentiometric Surface in Shallow Bedrock. When Till is NOT Dry.

3. Calculated as shown, unless the wet season phreatic surface is below the bedrock surface at this Node. So, under these conditions, no natural vertical seepage would occur in the Till. To provide flow through the Till, the seepage from the Imported Soil Layer was assumed to be the only
source of vertical flow for this node. See "Hydraulic Gradient Calculation for Dry Till", for determination of igzs = 0.0106, when the flow rate through the Till equals the flow rate through the overlying and less permeable Imported Soil Layer under a unit gradient condition.
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UPDATED PRINTOUTS FOR TRAVEL TIME ANALYSIS
EXISTING CONDITIONS - TRAVEL TIME CALCULATIONS (Base of Imported Soil Layer to Sensitive Receptors)

Project: Juniper Ridge Landfill, Expansion (9.35 Mcy) Proj #: 14101.00 SENSITIVITY ANALYSIS: Low BR n Calc by: BBJ
Client: NEWSME Date: March 4, 2016 Ckd by: MSB

NOTE: Yellow shaded cells are input values. Non-shaded cells are calculated using the equation shown.
TRAVEL TIME TO SENSITIVE RECEPTORS (in Bedrock)

Bedrock (horizontal lengths through which a hypothetical leak travels):

Cell 13 Cell 16
. - " . Cell 11 Southern | Cell 11 Cell 12 Cell 13 Cell 14 Cell 14 Cell 15 Cell 16
Hypothetical Leak Location "Node" (See Figure 7-1) End Center Center Center Leachate Center Center Center Center Leachate
Sump Sump
Parameter Units Symbol or Equation
Sensitive Receptor Location (See Figure 7-1) A B C C C D E F G G
o ~ Southern Sandy | Property Surface Surface Surface Surface | Property | Property Surface
Sensitive Receptor Type (See Table 7-1) Zone Line Water Water Water Water Line Line Water SR WL
Ground Surface at Sensitive Receptor ORI ¢ ey Eexos 180.00 15722 | 14117 | 14117 | 14117 | 14641 | 17213 | 17684 | 16178 161.78
Surface Water, Elevation)
Bedrock Surface, Elevation| ft, Elev Egr 115.00 150.00 110.00 110.00 110.00 80.00 150.00 172.82 153.00 153.00
Delta L, Horizontal Length through Bedrock| Algy 740 880 1600 1410 920 1300 900 920 1270 900
Hydraulics:
Assumed Drawdown in at Property-Line Well ft AHye 100 100 100
Head Driving Seepage (in Bedrock)| ft, Elev Eyps.sr = Eyrs (Note 1) 212.14 196.25 197.67 185.00 170.00 200.90 200.90 192.94 186.80 188.78
Head Receiving Seepage (in Bedrock)| ft, Elev Evps s (Note 2) 173.00 160.00 145.00 145.00 145.00 149.00 | 172.00 177.00 165.00 165.00
Man-Made Head| ft, Elev Ennsmm = Enes o - AHweu (Note 3) 173.00 60.00 NA NA NA NA 72.00 77.00 NA NA
" " . Natural Head: AHgg= Eyps.g - Engs- 39.14 52.67 40.00 25.00 51.90 21.80 23.78
Delta H, (for hydraulic gradient calculation)|  ft/ft atura’ eac: AMes™ Frosoe - Frks ok
Man-Made Head: AHgg= Exos g - Ens-vv 136.25 128.90 115.94
Hydraulic Gradient through Bedrock| ~ ft/ft igg = AHgg / Alpg 0.05 0.15 0.03 0.03 0.03 0.04 0.14 0.13 0.02 0.03
Travel Time through Bedrock (Horizontally):
Travel Time Horizontally through Bed Rock, under DRY| v T = (AL K R 0.0 00 o o o o 00 0.0 o o
SEASON hydraulic conditions (Note 4) ears o1 = (ALpr X nr) / (Kpr X ipr) . . .1 .1 .1 .1 . X .1 .1
From Bedrock Vertically Upward to Surface Water:
Native Till Thickness = Flow Length (ALy) ft Tru=(Eexcs-Esr) = Al 31.2 31.2 31.2 66.4 8.8 8.8
Delta H, (for hydraulic gradient calculation)|  ft/ft Head Through Till: AHp = Eygs ar - Eexes 3.8 3.8 3.8 2.6 3.2 3.2
Existing Hydraulic Gradient through Till| ~ ft/ft i = AHpy / Al 0.1 0.1 0.1 0.0 0.4 0.4
Travel Time Vertically through Till, under DRY| . ¢ T = (Al x nq) / (Ko X in) 6.5 6.5 6.5 43.7 0.6 06

SEASON hydraulic conditions (Note 4)

TOTAL TRAVEL TIME (Value shown on Page 1):

Calculated Travel Time: Sum of Time to Bedrock
Surface; Time through Bedrock; and if appropriate| Years TTrota =TT+ TTgg + TTyy, 10.2 3.8 10.0 9.7 35.0 46.9 3.1 1.0 2.8 9.4
Time to Surfacewater

NOTES:

1. The head driving seepage horizontally through the bedrock is assumed to be equal to the Head Receiving Seepage from the previous page. See Note 3 on pages 1 and 2, for special conditions where till is dry.
2. The head receiving seepage (under Natural Conditions) is the potentiometric surface elevation in shallow bedrock (Wet Season). See Figure 5-8 in Volume Il of the Application.

3. A Man-Made Water Level is assumed. Ex. A potential water supply well having a drawdown of 100 feet at sensitive Receptor A: EHRS-MM = 160 - 100 = 60

4. Assume that all flow is horizontal through bedrock to be conservative. Actual flow path would be longer and therefore take longer.
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VOLUME Il

TABLE 4-3 SUMMARY OF CONTAMINANT TRANSPORT ANALYSIS



TABLE 4-3

SUMMARY OF CONTAMINANT TRANSPORT ANALYSIS

Time to Time in Years to
Site Reach Time to Reach Maximum
Sensitive Applicable Reach and
Receptor Concentration, mg/L Criteria, Steady-State, (Concentration,
Scenario’ (Media)? Parameter At Time of Years® Years Years mgl/L)
3 6
Nitrate <0.00033 >30 >30 30 (0.06)
Iron <0.000070 >30 >30 30 (0.014)
Alkalinity <0.0020 >30 >30 30 (0.40)
A (GW) Chloride <0.012 >30 >30 30 (2.4)
Ammonia <0.00067 >30 >30 30(0.13)
Arsenic <0.0000002 >30 >30 30 (0.00003)
Nitrate <0.00033 >30 >30 30 (0.33)
Iron <0.000070 >30 >30 30 (0.07)
Alkalinity <0.0020 >30 >30 30 (2.0)
B (GW) Chloride <0.012 >30 >30 30 (12)
Ammonia <0.00067 >30 >30 30 (0.66)
Arsenic <0.0000002 >30 >30 30 (0.00015)
Alkalinity <0.0020 >30 >30 30(1.8)
Nitrate <0.00033 >30 >30 30 (0.3)
C (sW) Arsenic <0.0000002 >30 >30 30 (0.00014)
Chloride <0.012 >30 >30 30 (11)
Ammonia <0.00067 >30 >30 30 (0.6)
Iron <0.00007 >30 >30 30 (0.063)
Alkalinity <0.0020 >30 >30 30 (<0.0020)
Nitrate <0.00033 >30 >30 30 (<0.00033)
Scenario 1 D (SW) Arsenic <0.0000002 >30 >30 30 (<0.0000002)
(Horizontal Flow in Chloride <0.012 >30 >30 30 (<0.012)
Till) Ammonia <0.00067 >30 >30 30 (<0.00067)
Iron <0.00007 >30 >30 30 (<0.00007)
Nitrate <0.00033 >30 >30 30 (0.66)
Iron <0.000070 >30 >30 30 (0.14)
Alkalinity <0.0020 >30 >30 30 (4)
E(GW) Chloride <0.012 >30 >30 30 (24)
Ammonia <0.00067 >30 >30 30 (1.3)
Arsenic <0.0000002 >30 >30 30 (0.00030)
Nitrate <0.00033 >30 >30 30 (0.002)
Iron <0.000070 >30 >30 30 (0.00042)
F (GW) Alkalinity <0.0020 >30 >30 30 (0.012)
Chloride <0.012 >30 >30 30 (0.071)
Ammonia <0.00067 >30 >30 30 (0.004)
Arsenic <0.0000002 >30 >30 30 (0.0000009)
Alkalinity <0.0020 >30 >30 30 (<0.0020)
Nitrate <0.00033 >30 >30 30 (<0.00033)
G (SW) Arsenic <0.0000002 >30 >30 30 (<0.0000002)
Chloride <0.012 >30 >30 30 (<0.012)
Ammonia <0.00067 >30 >30 30 (<0.00067)
Iron <0.00007 >30 >30 30 (<0.00007)
Nitrate <0.00033 >30 >30 30 (5.9)
Iron <0.000070 >30 >30 30 (0.013)
Alkalinity <0.0020 >30 >30 30 (0.36)
Scenario 1 A (GW) Chloride <0.012 >30 >30 30 (2.1)
. . Ammonia <0.00067 >30 >30 30(0.12)
(B'lf;r'zg:)ta' Flow in Arsenic <0.0000002 >30 >30 30 (0.0027)
Nitrate <0.00033 Never 20 20 (9.8)
B (GW) Iron <0.000070 Never 20 20 (2.1)
Alkalinity <0.0020 Never 20 20 (60)




TABLE 4-3 (cont'd)

Time to Time in Years to
Site Reach Time to Reach Maximum
Sensitive Applicable Reach and
Receptor Concentration, mg/L Criteria, Steady-State, (Concentration,
Scenario’ (Media)? Parameter At Time of Years® Years Years mg/L)
3 6
Chloride <0.012 Never 20 20 (350)
Ammonia <0.00067 Never 20 20 (20)
Arsenic <0.0000002 Never 20 20 (0.0045)
Alkalinity <0.0020 >30 >30 30 (<0.0020)
Nitrate <0.00033 >30 >30 30 (<0.00033)
C (SW) Arsenic <0.0000002 >30 >30 30 (<0.0000002)
Chloride <0.012 >30 >30 30 (<0.012)
Ammonia <0.00067 >30 >30 30 (<0.00067)
Iron <0.00007 >30 >30 30 (<0.00007)
Alkalinity <0.0020 Never 23 23 (2.2)
Nitrate <0.00033 Never 23 23 (0.36)
D (SW) Arsenic <0.0000002 Never 23 23 (0.00017)
Chloride <0.012 Never 23 23 (13)
Ammonia <0.00067 Never 23 23 (0.73)
Iron <0.00007 Never 23 23 (0.077)
Nitrate <0.00033 Never 22 22 (9.8)
Iron <0.000070 Never 22 22 (2.1)
E (GW) Alkalinity <0.0020 Never 22 22 (60)
Chloride <0.012 Never 22 22 (350)
Ammonia <0.00067 Never 22 22 20)
Arsenic <0.0000002 Never 22 22 (0.0045)
Nitrate <0.00033 Never 23 23 (1.3)
Iron <0.000070 Never 23 23 (0.28)
Alkalinity <0.0020 Never 23 23 (8)
F(Gw) Chloride <0.012 Never 23 23 (47)
Ammonia <0.00067 Never 23 23 (2.6)
Arsenic <0.0000002 Never 23 23 (0.00061)
Alkalinity <0.0020 Never 24 24 (3.0)
Nitrate <0.00033 Never 24 24 (0.49)
G (SW) Arsenic <0.00000023 Never 24 24 (0.00023)
Chloride <0.012 Never 24 24 (18)
Ammonia <0.00067 Never 24 24 (0.99)
Iron <0.00007 Never 24 24 (0.10)
Nitrate <0.00033 >30 >30 30 (<0.00033)
Iron <0.000070 >30 >30 30 (<0.000070)
A (GW) Alkalinity <0.0020 >30 >30 30 (<0.0020)
Chloride <0.012 >30 >30 30 (<0.012)
Ammonia <0.00067 >30 >30 30 (<0.00067)
Arsenic <0.0000002 >30 >30 30 (<0.0000002)
Nitrate <0.00033 >30 >30 30 (<0.00033)
Iron <0.000070 >30 >30 30 (<0.000070)
B (GW) Alkalinity <0.0020 >30 >30 30 (<0.0020)
Scenario 2 Chloride <0.012 >30 >30 30 (<0.012)
Horizontal Flow in Ammonia <0.00067 >30 >30 30 (<0.00067)
(T“;;;'m a Arsenic <0.0000002 >30 >30 30 (<0.0000002)
Alkalinity <0.0020 >30 >30 30 (<0.0020)
Nitrate <0.00033 >30 >30 30 (<0.00033)
C (SW) Arsenic <0.0000002 >30 >30 30 (<0.0000002)
Chloride <0.012 >30 >30 30 (<0.012)
Ammonia <0.00067 >30 >30 30 (<0.00067)
Iron <0.00007 >30 >30 30 (<0.00007)
Alkalinity <0.0020 >30 >30 30 (<0.0020)
D (SW) Nitrate <0.00033 >30 >30 30 (<0.00033)
Arsenic <0.0000002 >30 >30 30 (<0.0000002)
Chloride <0.012 >30 >30 30 (<0.012)
2
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TABLE 4-3 (cont'd)

Time to Time in Years to
Site Reach Time to Reach Maximum
Sensitive Applicable Reach and
Receptor Concentration, mg/L Criteria, Steady-State, (Concentration,
Scenario’ (Media)? Parameter At Time of Years® Years Years mg/L)
3 6
Ammonia <0.00067 >30 >30 30 (<0.00067)
Iron <0.00007 >30 >30 30 (<0.00007)
Nitrate <0.00033 >30 >30 30 (<0.00033)
Iron <0.000070 >30 >30 30 (<0.000070)
E (GW) Alkalinity <0.0020 >30 >30 30 (<0.0020)
Chloride <0.012 >30 >30 30 (<0.012)
Ammonia <0.00067 >30 >30 30 (<0.00067)
Arsenic <0.0000002 >30 >30 30 (<0.0000002)
Nitrate <0.00033 >30 >30 30 (<0.00033)
Iron <0.000070 >30 >30 30 (<0.000070)
F (GW) Alkalinity <0.0020 >30 >30 30 (<0.0020)
Chloride <0.012 >30 >30 30 (<0.012)
Ammonia <0.00067 >30 >30 30 (<0.00067)
Arsenic <0.0000002 >30 >30 30 (<0.0000002)
Alkalinity <0.0020 >30 >30 30 (<0.0020)
Nitrate <0.00033 >30 >30 30 (<0.00033)
G (SW) Arsenic <0.0000002 >30 >30 30 (<0.0000002)
Chloride <0.012 >30 >30 30 (<0.012)
Ammonia <0.00067 >30 >30 30 (<0.00067)
Iron <0.00007 >30 >30 30 (<0.00007)
Nitrate <0.00033 >30 >30 30 (<0.00033)
Iron <0.000070 >30 >30 30 (<0.000070)
A (GW) Alkalinity <0.0020 >30 >30 30 (<0.0020)
Chloride <0.012 >30 >30 30 (<0.012)
Ammonia <0.00067 >30 >30 30 (<0.00067)
Arsenic <0.0000002 >30 >30 30 (<0.0000002)
Nitrate <0.00033 >30 >30 30 (<0.00033)
Iron <0.000070 >30 >30 30 (<0.000070)
B (GW) Alkalinity <0.0020 >30 >30 30 (<0.0020)
Chloride <0.012 >30 >30 30 (<0.012)
Ammonia <0.00067 >30 >30 30 (<0.00067)
Arsenic <0.0000002 >30 >30 30 (<0.0000002)
Alkalinity <0.0020 >30 >30 30 (<0.0020)
Nitrate <0.00033 >30 >30 30 (<0.00033)
C (SW) Arsenic <0.0000002 >30 >30 30 (<0.0000002)
Chloride <0.012 >30 >30 30 (<0.012)
Scenario 2 Ammonia <0.00067 >30 >30 30 (<0.00067)
(Horizontal Flow in Iron <0.00007 >30 >30 30 (<0.00007)
Bedrock)® Alkalinity <0.0020 >30 >30 30 (<0.0020)
Nitrate <0.00033 >30 >30 30 (<0.00033)
D (SW) Arsenic <0.0000002 >30 >30 30 (<0.0000002)
Chloride <0.012 >30 >30 30 (<0.012)
Ammonia <0.00067 >30 >30 30 (<0.00067)
Iron <0.00007 >30 >30 30 (<0.00007)
Nitrate <0.00033 >30 >30 30 (<0.00033)
Iron <0.000070 >30 >30 30 (<0.000070)
E (GW) Alkalinity <0.0020 >30 >30 30 (<0.0020)
Chloride <0.012 >30 >30 30 (<0.012)
Ammonia <0.00067 >30 >30 30 (<0.00067)
Arsenic <0.0000002 >30 >30 30 (<0.0000002)
Nitrate <0.00033 >30 >30 30 (<0.00033)
Iron <0.000070 >30 >30 30 (<0.000070)
F (GW) Alkalinity <0.0020 >30 >30 30 (<0.0020)
Chloride <0.012 >30 >30 30 (<0.012)
Ammonia <0.00067 >30 >30 30 (<0.00067)

3
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TABLE 4-3 (cont'd)

Time to Time in Years to
Site Reach Time to Reach Maximum
Sensitive Applicable Reach and
Receptor Concentration, mg/L Criteria, Steady-State, (Concentration,
Scenario’ (Media)? Parameter At Time of Years® Years Years mg/L)
3 6
Arsenic <0.0000002 >30 >30 30 (<0.0000002)
Alkalinity <0.0020 >30 >30 30 (<0.0020)
Nitrate <0.00033 >30 >30 30 (<0.00033)
G (sW) Arsenic <0.0000002 >30 >30 30 (<0.0000002)
Chloride <0.012 >30 >30 30 (<0.012)
Ammonia <0.00067 >30 >30 30 (<0.00067)
Iron <0.00007 >30 >30 30 (<0.00007)
Nitrate 0.00033 Never Never 7 (0.0033)
Iron 0.000070 Never Never 7 (0.000696)
A (GW) Alkalinity 0.0020 Never Never 7 (0.0201)
Chloride 0.012 Never Never 7 (0.11788)
Ammonia 0.00066 Never Never 7 (0.0066)
Arsenic 0.00000015 Never Never 7 (0.0000015)
Nitrate 0.00036 Never Never 7 (0.0033)
Iron 0.000077 Never Never 7 (0.00070)
B (GW) Alkalinity 0.0022 Never Never 7 (0.020)
Chloride 0.013 Never Never 7(0.12)
Ammonia 0.00073 Never Never 7 (0.0066)
Arsenic 0.00000017 Never Never 7 (0.0000015)
Alkalinity <0.0020 Never Never 12 (0.0020)
Nitrate <0.00033 Never Never 12 (0.00033)
C (SW) Arsenic <0.00000015 Never Never 12 (0.00000015)
Chloride <0.012 Never Never 12 (0.012)
Ammonia <0.00067 Never Never 12 (0.00066)
Iron <0.000070 Never Never 12 (0.000070)
Alkalinity <0.0020 Never Never 11 (0.056)
Scenario 3 Nitrate <0.00033 Never Never 11 (0.0092)
(Horizontal Flow in | D (SW) Arsenlic <0.00000015 Never Never 11 (0.0000042)
Tilly Chloride <0.012 Never Never 11 (0.33)
Ammonia <0.00067 Never Never 11 (0.019)
Iron <0.000070 Never Never 11 (0.0019)
Nitrate 0.00066 Never Never 6 (0.0029)
Iron 0.00014 Never Never 6 (0.00063)
E (GW) Alkalinity 0.0040 Never Never 6 (0.018)
Chloride 0.024 Never Never 6 (0.11)
Ammonia 0.0013 Never Never 66 (0.0060)
Arsenic 0.00000030 Never Never 6 (0.0000014)
Nitrate <0.00000015 Never Never 6 (<0.00098)
Iron <0.000070 Never Never 6 (0.00021)
F (GW) Alkalinity <0.0020 Never Never 6 (0.0060)
Chloride <0.012 Never Never 6 (0.035)
Ammonia <0.00067 Never Never 6 (0.0020)
Arsenic <0.00033 Never Never 6 (<0.0000005)
Alkalinity <0.0020 Never Never 11 (0.0012)
Nitrate <0.00033 Never Never 11 (0.0020)
G (SW) Arsenic <0.00000015 Never Never 11 (0.00000091)
Chloride <0.012 Never Never 11 (0.071)
Ammonia <0.00067 Never Never 11 (0.0040)
Iron <0.000070 Never Never 11 (0.000042)
Nitrate <0.00033 Never Never 0.3 (0.023)
Scenario 3 Iron <0.000070 Never Never 0.03 (0.0049)
(Horizontal Flow in | A (GW) Alkalinity <0.0020 Never Never 0.3 (0.14)
Bedrock) Chloride <0.012 Never Never 0.3 (0.83)
Ammonia <0.00067 Never Never 0.3 (0.046)
4
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TABLE 4-3 (cont'd)

Time to Time in Years to
Site Reach Time to Reach Maximum
Sensitive Applicable Reach and
Receptor Concentration, mg/L Criteria, Steady-State, (Concentration,
Scenario’ (Media)? Parameter At Time of Years® Years Years mg/L)
3 6
Arsenic <0.00000015 Never Never 0.3 (000011)
Nitrate <0.00033 Never Never 0.14 (0.066)
Iron <0.000070 Never Never 0.14 (0.014)
B (GW) Alkalinity <0.0020 Never Never 0.14 (0.40)
Chloride <0.012 Never Never 0.14 (2.4)
Ammonia <0.00067 Never Never 0.14 (0.13)
Arsenic <0.00000015 Never Never 0.14 (0.000030)
Alkalinity <0.0020 Never Never 0.5 (0.012)
Nitrate <0.00033 Never Never 0.5 (0.0020)
C (SW) Arsenic <0.00000015 Never Never 0.5 (0.00000091)
Chloride <0.012 Never Never 0.5 (0.071)
Ammonia <0.00067 Never Never 0.5 (0.0040)
Iron <0.000070 Never Never 0.5 (0.00042)
Alkalinity <0.0020 Never Never 0.45 (0.030)
Nitrate <0.00033 Never Never 0.45 (0.0049)
D (SW) Arsenic <0.00000015 Never Never 0.45 (0.0000023)
Chloride <0.012 Never Never 0.45 (0.18)
Ammonia <0.00067 Never Never 0.45 (0.0099)
Iron <0.000070 Never Never 0.45 (0.0010)
Nitrate <0.00033 Never Never 0.5 (0.0029)
Iron <0.000070 Never Never 0.5 (0.00063)
E (GW) Alkalinity <0.0020 Never Never 0.5 (0.018)
Chloride <0.012 Never Never 0.5(0.11)
Ammonia <0.00067 Never Never 0.5 (0.0060)
Arsenic <0.00000015 Never Never 0.5 (0.0000014)
Nitrate <0.00033 Never Never 0.45 (0.033)
Iron <0.000070 Never Never 0.45 (0.0070)
F (GW) Alkalinity <0.0020 Never Never 0.45 (0.20)
Chloride <0.012 Never Never 0.45 (1.18)
Ammonia <0.00067 Never Never 0.45 (0.066)
Arsenic <0.00000015 Never Never 0.45 (0.000015)
Alkalinity <0.0020 Never Never 0.35(0.16)
Nitrate <0.00033 Never Never 0.35 (0.026)
G (SW) Arsenic <0.00000015 Never Never 0.35 (0.000012)
Chloride <0.012 Never Never 0.35 (0.94)
Ammonia <0.00067 Never Never 0.35 (0.053)
Iron <0.000070 Never Never 0.35 (0.0056)
5
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VOLUME IV

APPENDIX | TABLE 3-2
SURFACE WATER, PORE-WATER, LEACHATE, UNDERDRAIN,
AND LEAK DETECTION MONITORING LOCATIONS



TABLE 3-2

SURFACE WATER, PORE WATER, LEACHATE, UNDERDRAIN, AND LEAK DETECTION MONITORING LOCATIONS

Location Water Body Collectio Position Relative First Current
Designation Description n To Landfill Recorded Status
Method
Surface water feature which drains to . To Be Established
SW-4 unnamed tributary to Judkins Brook East Grab Downgradient NA
Surface water feature which drains to . To Be Established
SW-5 unnamed tributary of Pushaw Stream West Grab Downgradient NA
Underdrain
LF-UD-12+13 Cell 12 +13 Underdrain Grab discharge on NA To Be Established
Eastern side of Cell
13
LF-LD-11 Cell 11 Leak Detection System Grab Fastern Perimeter NA To Be Established
LF-LD-12 Cell 12 Leak Detection System Grab Eastern Perimeter NA To Be Established
Dike Leak Detection
LF-LD-13 Cell 13 Leak Detection System Grab Eastern Perimeter NA To Be Established
Dike Leak Detection
LF-LD-14 Cell 14 Leak Detection System Grab Western Perimeter NA To Be Established
Dike Leak Detection
LF-LD-15 Cell 15 Leak Detection System Grab Western Perimeter NA To Be Established
Dike Leak Detection
LF-LD-16 Cell 16 Leak Detection System Grab Western Perimeter NA To Be Established
Dike Leak Detection
PWS-4 Pore water sample collected at Surface
water feature which drains to unnamed Grab Northeast of Landfill NA To Be Established
tributary to Judkins Brook East
Pore water sample collected at Surface
water feature which drains to unnamed Grab Northwest of Landfill NA To Be Established
PWS-5 .
tributary of Pushaw Stream West
Acronyms:
PWS — Pore Water Sample Location
SW-5 — Surface Water Sample Location
LF-UD-12 + 13- Landfill Underdrain Sample Location
LF-LD-11 — Landfill Leak Detection System Sample Location
NA — Not analyzed
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VOLUME IV

APPENDIX | TABLE 4-1
ANALYTICAL PROGRAM



TABLE 4-1

ANALYTICAL PROGRAM

Water Quality PQL’
Parameter Method (mg/l)
TDS STM 2540C 10
TSS STM 2540D 4
Ammonia (NH3-N) STM 4500 NH3 E 0.5
Arsenic (As) SW846/6010B/3010A 0.005
Calcium (Ca) SW846/6010B/3010A 0.3
Iron (Fe) SW846/6010B/3010A 0.05
Magnesium (Mg) SW846/6010B/3010A 0.3
Manganese (Mn) SW846/6010B/3010A 0.05
Potassium (K) SW846/6010B/3010A 0.3
Sodium (Na) SW846/6010B/3010A 0.3
Total Organic Carbon (TOC) SW846/9060A 2.0
Chloride (CI) SW846/E300/9056 1.0
Sulfate (SO4) SW846/E300/9056 2.
Volatile Organic Compounds (VOCs)3 U.S.EPA 8260B 0.001-0.01
Sulfide SW846/9030B 25
Total Kjeldahl Nitrogen (TKN)? STM 4500 NH3E 0.3
Total Phosphorous5 USEPA 3653 004
BOD® STM 5210B 5
Copper (Cu) SW846/6010B/3010A 0.003
Bromide SW9056 0.1
Nitrate & Nitrite EPA 353.2 0.05
Total Alkalinity STM 2320B 1.5
Boron EPA-200.8 .05
Methane EPA 8015B(MOD RSK-175) .02.
Field Parameters
Groundwater Elevation Field Measurement NA
Specific Conductance Field Measurement NA
Dissolved Oxygen Field Measurement NA
pH Field Measurement NA
Temperature Field Measurement NA
g Field Measurement NA
Turbidity (APHA 2130)
Eh Field Measurement NA
Monitoring Well Pumping Rate Field Measurement NA
Surface Water Flow Rate Field Measurement NA
Field Observations Field Observations NA
Notes:

1. Practical Quantitation Limits (PQLs) have been defined by U.S.EPA as up to 10 times the method or instrument
detection limit and therefore may vary between laboratories.

2. NA = Not Applicable.

3. VOCs are the 47 organic constituents listed in Appendix | of 40 CFR Part 258. PQLs for VOCs are reported as
ng/L. After two round of Characterization monitoring these compounds will only be sampled in the landfill
leachate on a routine basis.

4. Monitoring wells and leachate only.

5. Surface waters and underdrain only.

6. Surface waters only.

Method Reference: The analytical methods selected are presented in Test Methods for Evaluating Solid Waste,
OSWER, SW-846, Third Edition, as revised; Methods for Chemical Analysis of Water and Wastes, EMSL, EPA-
600/4-79-020, revised March 1983; and Standard Methods for the Examination of Water and Wastewater, APHA,
19th Edition, 1995. Equivalent and appropriate analytical methods may be substituted with Juniper Ridge Landfill
approval, e.g. manual for automated and vice versa.
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EXHIBIT C

BGS AND NEWSME'’S RESPONSE TO DEP’S
JANUARY 20, 2016 TECHNICAL MEMORANDUM

Below BGS and NEWSME set forth each of Staff's comments in the January 20 letter and follow
each comment with our response.

I. VOLUME | - MAINE SOLID WASTE MANAGEMENT RULES'

A. Section 9.0, DEP Req. Chapter 400.11 - Financial Assurance.

For completeness, the closure and post-closure care cost estimates should be included
in the Application. This section specifies that the cost estimates are included with the
facility Annual Report. Additionally, due to the degree of uncertainty involved in both
closure and post-closure care cost estimating, we recommend that a general cost
contingency be included. This is typically 10 or 15 percent of the total costs.

Response: The closure and post-closure cost estimates included in the application
(Volume | Table 3-1) were based on 2015 capital closure and post closure opinions of
costs prepared by Sevee and Maher Engineers Inc. (SME) for the Juniper Ridge Landfill,
(JRL), and were included in the facility’s 2014 Annual Report submitted to the DEP on
April 24, 2015. A copy of this opinion of cost is included in Attachment SME-1. In
preparing these costs SME does not include a separate line item contingency for several
reasons. First, actual construction cost information is available for the site. These costs
are used in developing capital closure costs. Second, the post closure costs reflect
actual costs for items such as leachate treatment and disposal. Third, NEWSME has
extensive experience with operating and closing landfills and post-closure monitoring
and maintenance of landfills. Fourth, NEWSME accrues costs for closure and post
closure care on a yearly basis, in addition to maintaining the surety bonds. These costs
are audited by an independent auditing firm. Fifth, the 30 year post-closure costs have
contingencies included in the overall cost since most of the individual line items are
assumed to be constant over the entire closure period when in reality they will likely
decrease over the post-closure period. Sixth, the closure and post-closure costs are
consistent with actual closure and post-closure costs SME experience in the State of
Maine. Finally as discussed during the January 29, 2016 meeting, the closure and post-
closure costs included in the expansion application have a de-facto contingency built into
the costs because they include landfill gas infrastructure costs. The landfill gas
infrastructure is installed at JRL as part of the facility’s ongoing operations, and thus will
already have been installed by the time of closure and post-closure.

"Juniper Ridge Landfill Expansion Application - Volume | - Maine Solid Waste Management Rules, Sevee
& Maher Engineers, Inc., July 2015.
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EXHIBIT C

B. Section 11.0, DEP Reg. Chapter 400.13 — Variances.

An alternative design assessment needs to be completed in general conformance with
Landfill Siting, Design and Operation, 06-096 CMR 401(2)(E) (last amended April 12, 2015)
in order to demonstrate that the barrier soil can be placed in a compacted lift thickness
of 12 inches in lieu of the required maximum allowable 9-inch lift thickness. A variance
request is not necessary as long as the technical equivalency of the proposed thickness
can be successfully demonstrated. The completion of a test pad is proposed during
each cell’s construction in order to demonstrate that a homogeneous barrier layer
meeting the design standards can be produced using the specified compaction
techniques.

Response: In preparing the application we chose to request a variance as allowed by
Chapter 400 (13)(A) of the Rules rather than preparing an alternate design assessment
per Chapter 401(2)(E). As described in the application, Volume | Section 11 the use of a
12-inch compacted lift is supported by past and current site practices, and the inclusion
of a test pad program in the project specifications for both the compacted clay and till
borrow. Nevertheless, as requested at the January 29, 2016 meeting included in
Attachment SME-1 is an alternate design assessment addressing the items identified in
Chapter 401(2)(E) to support using 12-inch soil compacted lift thicknesses for this
project. If this demonstration is acceptable to the Department, then the variance request
will not be required.

C. Appendix J - Stormwater Management Plan

The time of concentration table on Sheet D-101 has many flow lengths that do not match
the HydroCAD calculation lengths. This needs to be clarified.

Response: The difference between the subcatchments flow lengths included on sheet
D-101, and those used in the Hydro CAD modeling is a result of rounding the flow
lengths in the table on sheet D-101. The difference in lengths is generally less than five
feet. The one exception is the length of D-4 which is shown correctly on D-101 at 679
feet versus 824 feet used in the Hydro CAD model. These differences do not change
the post development flows at any of the analysis points by more than 0.1cfs.

On Sheet C-306, Outlet Control Structure table, the orifice Inv. El. “E” for DP-10 shows
178.3 feet while the HydroCAD calculations show this as 178.0 feet. This should be
clarified.

Response: The HydroCAD elevation is correct. Drawing C-306 has been corrected
(See Attachment SME-2).

D. Appendix L - Leachate Disposal Contracts

Section 1 of the Industrial Wastewater Discharge Permit between NEWSME and the City
of Brewer Water Pollution Control Authority (Brewer) specifies that Brewer is the
secondary discharge location and that authorization is required prior to discharge. Itis
our understanding that Brewer will now be the primary discharge location. The
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Discharge Permit and Sections 2.4.5 and 3.3 of the Design Report (Volume Ill) will need to
be updated accordingly.

Response: Your understanding is not correct. The wastewater treatment facility at the

Old Town mill continues to operate as the primary disposal location with Brewer being
the secondary discharge location.

Il. VOLUME lIl - DESIGN REPORT?

A. Section 2.1.1 Liner System

This Section specifies that the secondary liner will be augmented “in areas where the soil
depth between the bedrock and landfill base grades is less than 10 feet....” We assume
that this is a typographical error and the sentence should read 5 feet in lieu of 10 feet.
This section and Section 2.2 should be updated as necessary.

Response: Ten feet is correct and was the design criteria used to define the areas
where the secondary liner will be augmented as described in section 2.1.1 of volume Il
of the application. The 10-foot soil depth criteria is based on the time of travel analysis
completed to comply with the performance standard in Chapter 401(2)(C)(2) of the Rules
as described in section 7.0 of volume Il of the application.

B. Section 2.3 Base Preparation Below Liner Systems
The acceptability of placing the barrier soil in a 12-inch lift will need to be determined
based on the results of each cell’s test pad construction.

Response: Comment noted.

C. Section 3.1 Geotechnical Evaluation.

This section notes that calculated tensile strains are “less than the maximum allowable
strains recommended by geosynthetic manufacturers”. Potential adverse impacts of
calculated maximum tensile strains on the soil components of liner and cover systems
should also be addressed.

Response: Volume lll, Appendix F-9, page 4 shows the calculated strains in the liner
and cover systems that are expected due to settlement. Allowable tensile strains are
shown as 5% for the liner system, which includes soil and geosynthetics. The maximum
tensile strain in the cover and liner systems was calculated at 0.003% and 0.023%,
respectively. These strains correspond to approximately 0.012 and 0.072 inches of total
movement in the cover and liner systems, respectively. These very low levels of tensile
strain and total movement are expected to have no measurable effect on the
performance or physical properties of the soils in the liner or cover systems.

2Juniper Ridge Landfill Expansion Application - Volume Il - Design Report, Sevee & Maher Engineers,
Inc., July 2015.
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D. Table 3-4, Leachate Transport System

The Design Selection column lists the existing leachate pond as available leachate
storage capacity. The pond is a former leachate pond that is now part of the stormwater
management system and is not available for leachate storage.

Response: Comment noted. The expansion design has been completed without relying
on the use of the former leachate pond for onsite leachate storage. In an unforeseen
event, which would require temporary leachate storage in the pond, NEWSME would
review the use of the pond with DEP prior to using it.

E. Table 3-5, Gas Management Systems
For clarity, the proposed gas header piping should be noted as 24-inch not 30-inch
HDPE.

Response: We agree. The updated table is include Attachment SME-3

E. Table 3-6, Cover Systems

The Table lists 20-mil geomembrane as an option for intermediate cover. Section 5.2 of
the Operations Manual® specifies a 40-mil material while Section 7.8.2 notes a minimum
30-mil material when geomembrane is used as intermediate cover. A clarification should
be made.

Response: The reference to the 20 mil geomembrane option is specified as a
“‘minimum” value. Typically the site utilizes a 40 mil geomembrane.

G. Table 3-7, Potential Failure Modes and Significance of Failures in Engineered
Systems

The Table generally does an adequate job identifying Potential Modes of Failure but not
Failure Significance. The Failure Significance column mostly addresses how the
significance of failure is limited/ minimized through the design instead of what the
significance of failure would be if it were to occur. The Table should be revised
accordingly.

Response: We've augmented this table to state the specific impact of the engineered
system failures (see Attachment SME-3). We've retained the discussion of how
significance failures are minimized through the redundancy of the design because it is
an important design concept for the expansion.

H. Section 3.5.1 Cell Development

This Section notes that final closure “will likely occur over a several-year period”
following filling in Cell 16. The closure sequencing should be scheduled such that final
cover installation will be completed within one year of final waste acceptance.

SJuniper Ridge Landfill - Operations Manual, August 2005, last updated April 2015.
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Response: This section of the application identified that “At least one year before the
final phase cover placement begins, an application for final closure of the landfill
containing the information required in Section 401.5.D of the Rules will be submitted to
the DEP.” Upon approval of that application the final cover will be constructed.” This
section of the application should have stated that this application will be submitted at
least one year before final waste placement instead of final cover placement. As part of
the closure application, it's anticipated that an alternative closure schedule will be
requested to apply final cover over a several year period based on the amount of area
requiring final cover at that time and limitations on the ability to construct the final cover
for this area during a single construction season. This alternative schedule will not be
undertaken without DEP’s approval.

I._Figure 3-7 in Section 3.5.1 depicts stormwater flowing from intermediate cover onto
final cover. A detail of how this transition will be accomplished should be developed and
included with the Typical Operational Development Details in Appendix E of the
Operations Manual.

Response: Comment noted. The stormwater will be directed at the edge of the cell in
an operational ditch constructed directly adjacent to the final cover. A detail of this ditch
has been added to Figure E-3 of the Operations Manual (Volume IV of the Application)
as included in Attachment SME-4.

J. Appendix A - Construction Specifications*

1. Section 02200 - Earthwork

a. Page 02200-7
Part 2.01 D. 1.b). The clay layer should achieve an in-place, not remolded,

hydraulic conductivity less than or equal to 1 x 107 cm/sec. This paragraph and
Part 3.11 B. 1.b) of this section should be revised accordingly.

Response: Part 2.01 D.1.b of the specification is describing the properties of the
material used for landfill construction including the hydraulic conductivity of the clay
borrow, therefore remolded versus inplace hydraulic conductivity is the correct
referenced property. We agree that the reference to the hydraulic conductivity of the
clay found in Part 3.11.B.1.b should reference inplace hydraulic conductivity and this
change has been made to this section and the updated specification is included in
Attachment SME-5.

b. Page 02200-13
i. Part 3.09 C. Clay test pads for liner systems should encompass the transition

from base liner to perimeter berm. Also, the clay test pads for the secondary liner

“Bid Documents and Technical Specifications - Landfill Expansion - Juniper Ridge Landfill - Old Town,
Maine, Sevee & Maher Engineers, Inc., July 2015.

Exhibit C.docx
March 4, 2016
Page 5 of 36



EXHIBIT C

systems should encompass the transition from standard liner (one foot of clay) to
augmented liner (two feet of clay) where applicable.

Response: This section of the specification has been updated to include these areas.
The updated specification is included in Attachment SME-5.

ii. Part 3.09 C. Clay test pads for cover systems should encompass the transition
from top slope to sideslope.

Response: This section of the specification has been updated to include this area. The
updated specification is included in Attachment SME-5.

iii. Part 3.09 C. Hydraulic conductivity samples for clay test pads should also be
taken across the interface between the two lifts of the augmented secondary liner
and the two lifts of the final cover systems.

Response: This section of the specification has been updated to include this
requirement. The updated specification is included in Attachment SME-5.

Page 02200-17
Part 3.14 B. The common borrow moisture content should be tested in general

accordance with ASTM D 6938. This standard replaced ASTM D 3017.

Response: This section of the specification has been updated to include this
requirement. The updated specification is included in Attachment SME-5.

2. Section 02272 - Geotextiles and Drainage Geocomposite

a.

Page 02272-5
i. Part 2.01 A. 5. This section should reference the Mirafi® 600X woven geotextile

that is proposed to be used within the plunge pool associated with the perimeter
berm downspout. This detail is illustrated on Sheet C-306 of the Cell 11 Drawings.

Response: We have changed the fabric used in the plunge pools to Mirafi® FW700 or
equal in this application which is reflected in the specification. The updated specification
is included in Attachment SME-5.

ii. Part 2.01 B. Minimum property values with corresponding test methods should
be established for the 10 oz/yd? non-woven geotextile that is proposed to be
utilized within the gas header pipe trenches.

Response: Properties of the 10 oz/yd? fabric has been added to the specification. The
updated specification is included in Attachment SME-5.

iii. Part 2.01 B. 5. a) Reference to ASTM D 3786, “Standard Test Method for
Hydraulic Bursting Strength of Textile Fabrics-Diaphragm Bursting Strength
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Tester Method” should be removed from this section. ASTM Committee D35 on
Geosynthetics does not currently recognize D 3786 as being applicable to
geotextiles. This section and Parts 1.05 C. 10. d. and 1.06 1. should be updated
accordingly.

Response: The reference to ASTM D 3786 has been removed from the specification.
The updated specification is included in Attachment SME-5.

Page 02272-6
Part 2.01 C. 6. ASTM D 7179, “Standard Test Method for Determining Geonet

Breaking Force” should be specified in lieu of D 5034. The former method is the
most appropriate method for geonet testing.

Response: This section of the specification has been changed to reference ASTM D
7179. The updated specification is included in Attachment SME-5.

3. Section 02275 - Geosynthetic Clay Liner

a.

Page 02275-5
Parts 3.02 B. 1. & 6. Installation provisions for the GCL in contact with the 60-mil

geomembrane within the proposed secondary liner systems will need to be
established. This section only references the GCL in contact with the 80-mil
geomembrane within the proposed primary liner system.

Response: Since the installation criteria for the GCL used in the primary and augmented
secondary liner system are the same the reference to only the 80 mil geomembrane has
been removed to make this requirement generic to both the primary and secondary
geomembranes. The updated specification is included in Attachment SME-5.

4. Section 02771 - Geomembrane Liner High Density Polyethylene (HDPE)

a.

Page 02771-2
Part 1.05 C. Geomembrane asperity testing should be conducted in general

conformance with ASTM D 7466 in lieu of the specified GM 12. GM 12 has been
discontinued by the Geosynthetic Institute. Part 1.06 of this Section does note the
correct test method.

Response: This change has been made to the specification and the updated
specification is included in Attachment SME-5.

5. Section 02772 - Leak Location Survey

a.

This section should note that the leak location survey will be conducted in general
conformance with ASTM D 7007, “Standard Practices for Electrical Methods for
Locating Leaks in Geomembranes Covered with Water or Earth Materials”. This
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test method is referenced in Technical Specification Section 02771 and Section
3.1 of the Quality Assurance/Quality Control Plan.

Response: This change has been made to the specification and the updated
specification and Quality Assurance/Quality Control Plan is included in Attachment
SME-5.

b. We assume that one leak location survey will be conducted upon completion of
the installation of both the secondary and primary liner systems including the
primary leachate collection system. A clarification should be made as necessary.

Response: The leak location survey will be done on the primary liner because this liner
contains the landfill leachate and will be in contact with the leachate. The secondary
liner will still be subject to the same high level of conformance testing, quality control
oversight and testing during installation as the primary liner in accordance with the
requirements of project specifications and QA/QC manual.

6. Section 02780 - Interfacial Friction Angle Conformance Testing

a. This section will need to be clarified to state that an interface shear strength test
will be conducted on the drainage geocomposite to 80-mil geomembrane and 80-
mil geomembrane to GCL interfaces within the proposed primary liner system and
the drainage geocomposite to 60-mil geomembrane and 60-mil geomembrane to
GCL interfaces within the proposed secondary liner systems. Also, the 60-mil
geomembrane to compacted clay will need to be tested for the non-augmented
secondary liner.

Response: The specification has been updated to clarify that the testing will be done for
both the primary and secondary liners. The requirement to test the textured
geomembrane against the clay has been added. The updated specification is included
in Attachment SME-5.

b. It should be specified that the geomembranes will be tested against the non-
woven side of the GCL and that the compacted clay will be tested against the
woven side of the GCL.

Response: The specification has been updated to indicate that these interfaces will be
tested as described. The updated specification is included in Attachment SME-5.

C. Part 3.03 allows re-testing of failed interface tests. It should require the
successful completion of a minimum of two re-tests for each failure.

Response: The testing frequency for any retesting will be determined by the CQA
project manager based on the results of the initial tests.
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7. Section 15100 - HDPE Pipe and Fittings

a. This section should specify pipe size and corresponding SDR rating in
accordance with the pipe strength design calculations presented in Appendix D-1.
Alternately, the SDR rating for all piping could be specified within pertinent details
of the drawings.

Response: The SDR ratings are included on the drawings prepared for construction,
such as the Cell 11 drawings, as identified in Section B.11 of this specification. In
addition as stipulated in section B 8 of the specification, “HDPE fittings, molded or
fabricated, shall have the same pressure rating and strength as the pipe to which joining
is intended.” Several of the Cell 11 construction drawings have been updated and are
included in Attachment SME-2.

b. Part 2.11 A. inadvertently specifies that pressure transducers will be installed
within Cell 6 in lieu of Cells 11 through 16. A clarification should be made.

Response: We understand this reference is to Section 15110. The change has been
made to Part 2.11 A. of Section 15110. The updated specification is included in
Attachment SME-5.

K. Appendix B - Construction Quality Assurance Manual

1. Section 5.5.1 Seam Layout

This section should be consistent with Technical Specification Section 02771-9 Part
3.05 A. which notes that “no horizontal seams shall be allowed on the sideslopes of the
cell.”

Response: This change has been made to this section of the QA/QC manual. A copy of
this section of the manual is included in Attachment SME-5.

2. Section 5.10.1 Preparation

This section specifies the installation of electrodes “if required” under the GCL prior to
deployment. We assume that electrode installation under the GCL is necessary in order
to appropriately perform the leak location survey. A clarification should be made.

Response: Since the main heading of this section of the manual is titled Leak Location
Survey, the reference to the electrode installation is related to the leak location survey.
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L. Appendix D-3, Geocomposite Drainage Net Design

1. Supporting justification should be provided for the selected reduction factors (RFs)
used to determine the drainage geocomposite allowable flow rate. As an example, for
the intermediate condition, SME selected a RFy of 1.0 for intrusion, a RF¢cr of 1.2 for
creep, a RFgc of 1.6 for biological clogging and a RF¢c of 1.6 for chemical clogging. Dr.
Robert Koerner® recommends reduction factors ranging from 1.5 to 2.0 for intrusion,
biological clogging and chemical clogging and 1.4 to 2.0 for creep for both primary and
secondary leachate collection systems. The selected reduction factors used within the
leak detection system design in Appendix D-5 of the Design Report should also be
justified. Technical Specification Section 02272-6 may need to be updated if the
reduction factors are modified.

Response: SME selected reduction factors (RF) used for the expansion consistent with
those used for the recent cells constructed at JRL. For the intrusion RF the specified
conformance testing conditions of normal load and boundary conditions impart intrusive
conditions in the geocomposite during testing, therefore the RF for intrusion is set at 1.0.
We used creep reduction factor of 1.2 based on Stepped Isothermal Method (SIM)
testing by TRI on Skaps geonet that concluded under normal loads of 15,000 psf a RF
as low as 1.1 is justified. These reduction factors have been accepted by the DEP since
the first phase of closure at the Pine Tree Landfill, which occurred in 2008. Justification
for biological clogging and chemical clogging RFs is found in GRI Standard GC8 —
Determination of Allowable Flow Rate of a Drainage Geocomposite 2001, rev 2013, pg 9
by the Geosynthetic Institute.

2. The calculations associated with the Cell 11 Leachate Collection Design Intermediate
Condition should note that the specified drainage geocomposite transmissivity is 3.17 x
10 m?/sec rather than 3.17 x 10 m?/sec.

Response: We agree. This is a typographical error in the reference. The design value
is 3.17 x 10 m?/sec.

M. Appendix D-5, Leak Detection System

A RF¢c of 1.3 and RFgc of 1.5 were utilized within the leak detection system design
calculations while a RFcc of 1.5 and RFgc of 1.3 were used for the same design
calculations presented in Appendix D-3. We assume that this was a typographical error.
A clarification should be made.

Response: We agree, this was a typographical error.

SDesigning with Geosynthetics, 6th Edition, Vol. 2, Robert M. Koerner, 2012, page 873.
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N. Appendix E - Design Drawings

1. Sheet C-102, Site Base Grading Plan
Installation details should be provided for the groundwater level monitoring transducers
that are proposed to be installed under Cells 12 and 13.

Response: Installation details for the groundwater level monitoring transducers vary
based on the model and manufacturer of the transducer. The transducers will be
installed in accordance with the manufacturer’'s recommendations in order not to void the
manufacturer’'s warranty. The installation details will be part of the construction drawings
for Cells 12 and 13.

2. Sheet C-104, Leak Detection Piping Plan

a. The location of the Cell 11 leak detection sample sump should be shown.

Response: Drawing C-104 has been revised to show the leak detection cleanout and
leak detection sample sump as shown on the Cell 11 Construction Drawings in
Volume lll Appendix K. This drawing is included in Attachment SME-2

b. The locations and dimensions of the temporary cell division berms separating
Cells 12 and 13, Cells 14 and 15, and Cells 15 and 16 should be shown.

Response: The division berm separating Cells 12 and 13 will be graded into the base
grades similar to how the intermediate cell berm between Cells 11 and 12 is shown. The
grades associated with this berm will be established during the final detail design of

Cell 12. Between Cells 14 and 15, and Cells 15 and 16 a temporary division berm will
be used similar to berms that have been previously used at the site. Conceptual details
of the temporary cell berms between Cells 14 and 15 and Cells 15 and 16 have been
added to Drawing C-301 included in Attachment SME-2.

3. Sheet C-105, Leachate Collection Piping Plan
Installation details and specifications for the leachate level transducers should be
included.

Response: Similar to the groundwater level transducers, the leachate level transducers
will be installed in accordance with the manufacturer’'s recommendations in order not to
void the manufacturer’s warranty. Typically the transducers have been laid within the
leachate collection sand and the cables placed in conduits back to the pump stations.
The information on the transducer installation will be handled during cell construction as
part of the contractor submittal process.
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4. Sheet C-106, Gas Collection System Plan

A note specifies connection of a new 12-inch header pipe along the west side of the
landfill to an existing 12-inch conveyance pipe. The existing conveyance pipe is 24
inches.

Response: The new 12-inch gas header pipe will be connected to an existing 12-inch
gas conveyance pipe that is connected to the 24-inch gas conveyance pipe.

5. Sheet C-107, Final Site Drainage Plan
Details of drainage relief at the toe of the final cover system should be included. This
includes both the riprap downspouts and the drainage sand layer.

Response: Details of the cover terminations at the landfill toe and downspout are shown
on Figures 1 & 2 in Attachment SME-4.

6. Sheet C-108, Final Development Plan

a. The following additional typical details should be developed and included:
i. Final cover system to liner system connections;

Response: Details of the final cover to liner system connections are shown on Figures 1
and 2 included in Attachment SME-4.

ii. Final cover penetration boots for the active landfill gas extraction system wells
and wellheads and the leachate collection and leak detection cleanouts; and

Response: A details of the pipe penetration boots for the leachate and leak detection
cleanouts is shown on Figure 3 included in Attachment SME-4. Details of the pipe boots
used for the gas collection system are shown on Sheet 13 of 14 in Attachment SHA-3.

iii. Final cover system to pump station connections.

Response: A detail of the final cover to pump station connection is shown on Figure 4
included in Attachment SME-4.

7. Sheet C-201, Transverse Cross Sections Sta 14+00 to Sta 24+00
The cross section for station 16+00 should be provided. It appears that it was
inadvertently omitted from the drawings.

Response: The cross section for station 16+00 was inadvertently omitted from the
drawings and has been added to Drawing C-201. The updated cross section Drawings
C-201 and C-202 are included in Attachment SME-2.
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8. Sheet C-300, Sections and Details

a. The transition between the native till and imported soil (12-inch compacted clay)
should be depicted on the Liner System with Augmented Secondary Liner Detail.
It is unclear if the intent is to “box” cut into the till.

Response: The detail shows the components of the liner system in the areas of the
augmented secondary liner. The imported soils will be placed on the till soil one foot
below the base grades shown on Drawing C-102. This is described in Note 5 on
Drawing C-102. The reference to a “box” cut is a typical construction technique used
when the grade change is abrupt such as the location where the secondary liner system
changes to the augmented secondary liner system.

b. The dimensions of the drainage stone envelope around the leak detection pipe as
depicted on the Piping at Perimeter Berm Detail should be specified.

Response: The dimensions of the leak detection piping stone envelope have been
added to the Leak Detection Pipe detail on Drawing C-300 which is included in
Attachment SME-2.

C. The north/south extent of the 6-inch deep by 6-foot wide base grade undercut leak
detection sump, as indicated on the Leachate Collection & Leak Detection
Cleanouts Detail, should be specified.

Response: The perpendicular dimension is 3 feet. This detail has been updated on
Drawing C-300 which is included in Attachment SME-2.

d. Liner Termination. We assume that the impervious borrow specified within the
anchor trench will achieve the specification for “clay borrow”. If so, the
terminology should be consistent. If not, a specification for impervious borrow
should be established.

Response: The impervious borrow will meet the grain size requirements of the clay
borrow. A material specification has been added to specification Section 02200 which is
included in Attachment SME-5.

9. Sheet C-302, Sections and Details

A description and details to describe how the temporary leachate collection sumps will
be abandoned or removed and how connections to subsequent cells will be made should
be provided.

Response: The temporary leachate sumps will remain in place as subsequent cells are
constructed. The 8-inch leachate collection header pipe along the outer perimeter berm
of the cell will be connected into allowing the leachate flow to the subsequent cells. The
connection will be detailed in the construction drawings for the subsequent cell, such as

Exhibit C.docx
March 4, 2016
Page 13 of 36



EXHIBIT C

Cell 12 for the Cell 11 connection. The stub end of the header pipe has been identified
on Drawing C-302.

10. Sheet C-306, Sections and Details

a.

Culvert Schedule. Based on the information provided in Table 7-1 of the
Stormwater Management Plan (Appendix J, Volume lll), the inlet invert elevation
for C-2BA should be 203.2 feet not 202.9 feet and the slope should be 0.008 %
instead of 0.02 %.

Response: The table on Drawing C-306 has been updated to reflect the correct culvert
inverts and slopes. The updated drawing is included in Attachment SME-2.

Catch Basins 4K & 4L. For clarity, the depth below the pipe stub invert should be
specified as 2 feet.

Response: The detail of Catch Basins 4K and 4L has been updated to show a 2-foot
sump (see Attachment SME-2).

11. Sheet C-307, Sections and Details

a.

The Final Cover System Detail indicates that the 24-inch soil barrier layer is to be
constructed over a surface prepared with “select waste”. The term select waste
should be defined. It should capable of acting as a gas transmission layer with a
minimum hydraulic conductivity of 1x10-3 cm/sec.

Response: The final cover system detail has been amended to identify that the
minimum depth of the selected waste is 6 inches and the minimum hydraulic conductivity
of this material will be1x10-3 cm/sec and maximum particle size of four inches. This
updated drawing is included in Attachment SME-2.

Rodent guards should be specified on the drainage pipe discharges to the riprap
down spouts depicted on the Riprap Downspout Detail.

Response: A note indicating the requirement for rodent screens has been added to the
detail. The updated drawing is included in Attachment SME-2.

The Terrace Drainage Swale Detail notes a swale depth of 1.5 feet while the sizing
information provided in Appendix K, Erosion and Sedimentation Control Plan of
Volume lll specifies a 2-foot depth. A clarification should be made.

Response: The correct depth of the terrace ditches is 1.5 feet. Table 7-1 in the Erosion
and Sediment Control Plan has been updated. This updated table is included in
Attachment SME-3
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Depending on the results of the analysis recommended in Comment O. 1. of
Appendix F below, it may be appropriate to add a drainage geocomposite between
the geomembrane and topsoil at the Terrace Drainage Swale.

Response: The drainage geocomposite will not be required for the drainage swale. This
is also supported by a similar design used in the Phase VIII-C Stages 1 & 2 at the Pine
Tree Landfill closure completed in 2010.

12. Sheet C-308, Sections and Details

a.

Anti-Seep Collar. This detail specifies a pipe length of 70 feet and saturated pipe
length of 32 feet for DP-10 while the Detention Pond OCS Table (Table) in
Appendix C-2 of Attachment J of Volume Ill notes a pipe length of 52 feet and
saturated pipe length of 42 feet. Additionally, the detail specifies a saturated pipe
length of 30 feet for DP-11 while the Table notes a saturated pipe length of 37 feet.
Clarifications should be made as necessary.

Response: The table on Drawing C-308 has been updated with the correct values and
is included in Attachment SME-2.

Level Spreader. The type of geotextile proposed to be placed underneath the
stone within the level spreader should be clearly specified.

Response: The note on the level spreader detail has been updated to specify the
geotextile as Mirafi FW700, or approved equal. The updated drawing is included in
Attachment SME-2.

0. Appendix F - Geotechnical Data

1. The geotechnical report should evaluate veneer stability of the final cover system.

The evaluation should include sand saturation conditions due to failure of a 4-inch

perforated Hancor drainage pipe at a terrace drainage swale.

Response: The veneer stability of the final cover system is an item that will be evaluated
during the detailed design and preparation of the construction plans for the cover
system. As the Department is aware SME has evaluated, designed and overseen the
construction of cover systems in the State of Maine with cover slopes ranging from five
percent to as steep as 2.5H:1V. These projects have been reviewed and approved by
DEP, have been constructed and have performed satisfactorily.

The expansion includes final cover slopes up to 3H:1V, which is within the range of
slopes that are considered coverable with commercially available geosynthetic materials
and commonly available earthen materials using common construction techniques. The
cover is proposed and will be designed with physical characteristics that comply with
Chapter 401(5)(G) and during the detailed design of the cover, a stability assessment
will be completed in accordance with Chapter 401 (1)(5)(1)(a). Although not specifically
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addressed by the Rules as part of the cover design, SME evaluates a saturated cover
condition, which could occur with the complete failure of the 4-inch perforated drainage
pipe. For this evaluation a factor of safety of at least 1.0 will be used as the design
criteria consistent with past cover designs completed by SME and approved by the DEP.

3. Figures E-2 and E-3 in the Operations Manual indicate a slope of 1:1 over a length of
about 4.5 feet at the waste toe. The geotechnical report should evaluate stability through
these segments.

Response: A stability evaluation has been completed for the detail shown on Figure E-2
and E-3, using a modified version of slope stability Cross-Section A-A’ that was included
in the Application. The calculated factors of safety for the waste slopes including the 1:1
toe detail exceed the DEP required minimum values. See Attachment SME-6 for the
results in the form of a summary table and SLOPE/W outputs.

3. Peak and large displacement liner strength envelopes have been taken from a 2005
geotechnical stability analysis. Substantial additional interface strength data from
subsequent construction projects at the JRL facility is available and comparison of that
data with the 2005 values should be made.

Response: Peak and large displacement liner strength envelopes from Cells 7, 8, and 9,
the last three cells constructed at JRL, and the specified values contained in the
application (Specified Shear Strength) are provided in Attachment SME-6 Test results
are and will continue to be reviewed during the cell and cover construction projects at
JRL as they relate to landfill and cover stability namely meeting the factors of safety
specified in Chapter 401(2)(F)(1) of the Rules. Occasionally, construction test results
are below the specified shear strength values for one or more of the strengths which
define the strength envelopes. If this is the case a, geotechnical evaluation, using
reported results, is completed and reviewed with the DEP before deciding if the material
is acceptable for use on the project. The acceptance criteria in these cases are
compliance with the previously mentioned factors of safety. From this process we have
defined the 2005 shear strength envelops as the appropriate envelopes to use for the
expansion.

4. The Sensitivity Assessment in Appendix F-7 should include an evaluation of the
impact of leachate head build-up on the primary liner system if it were to occur.

Response: The slope stability evaluations presented in the application assume that the
potentiometric surface of the leachate is at the top of the four-foot-thick liner system,
(i.e., one foot of head in the leachate drainage sand). Stability cross-section A-A’ is
representative of the four cross-sections evaluated in the application and has been used
to assess the sensitivity of landfill stability to leachate levels in the landfill. For this
sensitivity analysis, the potentiometric surface of the leachate is placed at 10 feet above
the top of the four-foot-thick liner system, (i.e., 11 feet of head in the leachate drainage
sand). The results of this analysis are summarized, along with the results presented in
the application for the post-closure period in Attachment SME-6. These results
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demonstrate required factors of safety are achieved for this condition. A similar analysis
for the construction and operations phase would be expected to yield similar proportional
decreases in the factor of safety as determined for the post closure period.

Also included in Attachment SME-6 is an analysis done using large displacement (LD)
strengths. This analysis, consistent with the analysis contained in the application, was
completed as part of a sensitivity analysis. The primary purpose of a sensitivity analysis
is to assess the potential relative change in the calculated factors of safety from the base
condition (i.e., that presented in the application) to any assumption applied in the
analysis. This allows the identification of the assumption that may most affect the factor
of safety. The minimum factors of safety values contained in the Rules do not apply to
sensitivity analyses because the analysis is done assuming failed conditions; instead it is
the relative change that is important. Since the relative change in the factor of safety is
at most 5% for the 10-foot increase in head, it is not considered significant. The
sensitivity analysis presented in the application was performed to assess the potential
impact that LD strengths in the liner system may have, which was calculated to be
approximately 26 percent (from 1.72 to 1.27). Therefore, the sensitivity analysis
presented in the application represents a higher potential effect and that is why it was
included.

5. The Settlement Evaluation Points on Figure 1 of Appendix F-8, Settlement
Coefficients, should be labeled.

Response: This figure has been updated and included in Attachment SME-4.

P. Appendix | - Landfill Gas Design Report®

1. Section 3.0 - Facility Description

This section discusses the capacity of the site flares and a future landfill gas-to-energy
facility in terms of a landfill gas (LFG) methane (CH,) concentration of 50 percent by
volume. Historic data suggests that the CH4 concentration at JRL is on the order of 35 to
40 percent by volume. System capacities should also be compared to the likely lower
concentrations of CH..

Response: Section 3.0 of the LFG System Expansion Design Report (LFG Design
Report) provides a description of the existing gas collection and control system (GCCS)
at JRL. The capacities of the existing equipment are related by the industry standard of
normalizing the methane concentration of the gas to 50 percent by volume. The
statement that the future LFGTE facility is anticipated to handle 2,170 scfm at 50 percent
methane is consistent with the industry standard for having a basis for comparison.
Section 4.0 of the LFG Design Report acknowledges that JRL LFG methane content is
less than 50 percent, and states that the design basis for the conveyance infrastructure
is based on LFG flow rate adjusted for the lower methane content.

8LFG System Expansion Design Report - Juniper Ridge Landfill - Old Town, Maine, Sanborn, Head &
Associates, Inc., June 2015.
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2. Section 4.0 - Landfill Gas Generation Estimates

This section discusses LFG generation estimates as predicted by the LandGEM’ Model.
The Model projection has been initiated from the first year of operation at JRL. A
comparison of the projected generation rates with actual data from JRL to date should be
made to calibrate the LandGEM Model input.

Response: Figure 2 of the LFG Design Report was prepared based on a methane
concentration of 40 percent. As requested, Figure 2 was revised to include annual flow
data. The revised Figure 2 is provided as Attachment SH-1. Also, the LandGEM Model
was calibrated based on site-specific data. As shown on the revised figure, the
LandGEM Model results over predict the actual measured flow rates, demonstrating that
the GCCS infrastructure design is conservative.

3. Section 5.2 - Gas Collection Trenches

It is noted that intermediate cover will be placed over the extraction trenches.
Intermediate cover over the trenches would interfere with LFG extraction above the
trenches and the reasons including it should be discussed.

Response: The intermediate cover layer reference was removed from Section 5.2 of the
LFG Design Report and Detail 2 on Sheet 13 of the Landfill Gas System Expansion
Drawings (LFG Expansion Drawings). The revised Section 5.2 of the LFG Design
Report is provided as Attachment SH-2, and the revised LFG Expansion Drawings are
provided as Attachment SH-3.

4. Section 5.3 - Conveyance Pipe
Reference is made to “industry experience” when sizing smaller diameter pipe. A
citation or citation(s) for “industry experience” should be included.

Response: The reference to “industry experience” refers to Sanborn Head’s own
experience at JRL and other municipal solid waste landfills in Maine and throughout New
England where LFG systems have been designed, installed, and operated. The 4-inch
and 6-inch diameter lateral LFG conveyance pipes at these sites have performed
adequately, and under conditions similar to those proposed for the expansion of the LFG
system at JRL.

5. Appendix A - Calculations

a. The LandGEM Model includes estimates for the methane generation rate of k = 0.1
year' and potential methane generation capacity of L, = 110 m®Mg. As noted
above, actual data from JRL should be used to calibrate the Model input.

Response: The k and Lo values used in the LandGem Model were developed based on
site-specific information and considered only the degradable fraction of the waste mass.

"Landfill Gas Emissions Model, United States Environmental Protection Agency, Version 3.02, May 2005.
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b. The calculated LFG flow velocity in the new 24-inch header on the east side of the
landfill is checked against criteria for concurrent LFG and condensate flow. Flow
in the northern half of the header is countercurrent and that condition should be
checked as well.

Response: The Header Sizing Calculations were revised as requested, and are
provided in Attachment SH-4.

C. The calculated LFG flow velocity in two of the internal header pipes (5 and 6)
exceeded identified criteria. The calculated exceedances are under a worst case
scenario where LFG is being pulled from one side of the header only. Both
headers are designed to be pulled from two directions, therefore velocity “is not
expected” to exceed criteria under normal operations. Calculations under normal
operations should be included to verify the expectation.

Response: The Header Sizing Calculations were revised as requested, and are
provided in Attachment SH-4.

6. Appendix B - Engineering Drawings®

a. Sheet 2 of 14 - Landfill Gas Extraction System Plan

i. An existing conditions plan should be prepared to depict the LFG infrastructure
expected to exist at the time of the development of the first cell of the expansion.
For clarity the horizontal collectors can be left off the plan.

Response: The LFG Expansion Drawings were revised to include a new sheet titled
“Cells 1 through 10 Projected Development Plan.” See Sheet 1 of 14 in Attachment
SH-3. Sheet 1 depicts the projected condition of the GCCS prior to the expansion for
Cells 11 through 16.

ii. Consideration should be given to providing a redundant header connection for
extraction laterals that collect LFG from several, as an example more than three,
extraction wells. Under this example, six relatively short sections of header pipe
would be required and the need for future repairs may be mitigated.

Response: The lateral conveyance pipes shown on the LFG Expansion Drawings will be
located just below the final cover system. Existing deeply-buried laterals will be replaced
prior to installation of the final cover system. A slope of at least 5 percent was provided
on the lateral pipes to accommodate waste settlement. For these reasons, redundancy
is not required for the final conveyance pipe system.

8L andfill Gas System Expansion Drawings - Juniper Ridge Landfill - Old Town, Maine, Sanborn, Head &
Associates, Inc., June 2015.
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b. Sheet 3 of 14 - Perimeter LFG Header Pipe Profile

i. A note should be added to field verify the leachate force main locations prior to
installing the LFG header pipe.

Response: The anticipated construction sequence for the perimeter berm includes
installing the leachate force main and LFG header pipes concurrent with the berm
construction. Critical pipe crossings will be identified on the construction-level drawings.

ii. Procedures for completing the LFG header pipe crossings under culverts
should be developed.

Response: The anticipated construction sequence for the perimeter berm includes
installing the LFG header pipes concurrent with the berm construction, which would
include the stormwater culverts. Critical pipe crossings will be identified on the
construction-level drawings.

c. Sheet 4 of 14 — Cell 11 LFG Infrastructure Development Plan

i. This plan depicts extraction wells labeled GW-24, 25, and 16 while the Cell 11
construction drawings® label the same wells GW-24R, 25R, and 16R. We assume
that the R indicates that these are replacement wells and that the construction
drawings depict the intended designations, however, a clarification should be
provided. Abandonment procedures for the old wells should be developed if wells
are to be replaced.

Response: GW-24R, 25R, and 16R are replacements for GW-24, 25, and 16,
respectively. Sheet 4 of the LFG Expansion Drawings (Attachment SH-3) was revised to
include a note about replacing or extending these wells. In addition, a new detail (Detail
6) depicting the decommissioning (abandonment) procedure for old wells was added to
Sheet 13 of the LFG Expansion Drawings. Similar clarifications were made to the

Cell 11 Landfill Gas System Expansion Drawings (Cell 11 LFG Drawings), which are
provided as Attachment SH-5

ii. LFG collection headers and laterals for extraction wells on the north sideslope
at this stage of development should be depicted on the plan.

Response: Sheet 4 of the LFG Expansion Drawings (Attachment SH-3) was revised to
show the LFG collection headers and laterals on the north sideslope, as requested.

d. Sheet 7 of 14 — Cell 14 LFG Infrastructure Development Plan

9Cell 11 Landfill Gas System Expansion Drawings - Juniper Ridge Landfill - Old Town, Maine, Sanborn,
Head & Associates, Inc., June 2015.
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In general, it is not clear whether many of the extraction wells within the existing landfill
footprint are to be extended or abandoned and replaced as the expansion cells fill over
them. As an example GW-12, which currently exists within the Cell 3A footprint, will be
64 feet beneath the waste surface at the stage of development depicted on this plan.
GW-12 is, however, shown as an existing well connected to a new collection lateral
located near the waste surface.

Response: Existing LFG extraction wells may need to be extended or replaced as filling
occurs in areas surrounding the wells. The decision to either extend or replace a well
will be based on the length and depth of the existing well screen, performance of the
well, etc. The LFG Expansion Drawings were revised to include a note about replacing
or extending wells. In addition, a new detail (Detail 6) depicting the decommissioning
(abandonment) procedure for old wells was added to Sheet 13 of the LFG Expansion
Drawings (see Attachment SH-3).

e. Sheet 10 of 14 - Landfill Gas Extraction System Details

i. A polyvinyl chloride (PVC) well bore seal with a collapsible boot is proposed
around the final cover system LFG pipe penetrations. While not indicated on the
details, the well bore seal skirt should be sealed to the cover system
geomembrane.

Response: The PVC Well Bore Seal and the HDPE final cover geomembrane are
dissimilar materials, and therefore cannot be physically sealed (i.e., welded together).
Rather, air intrusion will be limited because the PVC Well Bore Seal will be weighed
down by the mass of the final cover soil placed over the PVC that is in direct contact with
the final cover geomembrane.

ii. Detail 2, Typical Gas Extraction System Wellhead Detail, depicts the collapsible
portion of the well bore seal partially below final cover system grade. The well
bore seal should be installed such that the collapsible portion is located fully
above grade.

Response: Detail 2 on Sheet 10 of the LFG Expansion was revised as requested.
Please see Attachment SH-3.

iii. Detail 2, depicts the 90° elbow connection to the LFG header a minimum of 4
feet below the bottom of the final cover. This conflicts with the Cell 11
construction plans (Detail 3, Sheet 8 of 11) which specifies the elbow 2 feet below
the final waste grade.

Response: Detail 2 on Sheet 10 of the LFG Expansion Drawings was revised and is
consistent with Detail 3 on Sheet 8 of the Cell 11 LFG Drawings (see Attachments SH-3
and SH-5, respectively). The depth to the top of the pipe is a minimum 2 feet.
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iv. Detail 4, Typical Cover System, depicts the final cover system barrier soil
placed directly on refuse. The barrier soil should be placed on a LFG
transmission sand layer or equivalent.

Response: As outlined in the response to Question 11, Sheet C-307, Sections and
Details, the final cover system will include a minimum 6-inch-thick layer of select waste
that has a minimum hydraulic conductivity of 1x10-3 cm/sec. Detail 4 on Sheet 10 of the
LFG Expansion Drawings was revised to include the layer of select waste.

v. Gas extraction system boots associated with the geomembrane intermediate
cover should also be detailed.

Response: Detail 3 on Sheet 13 of the LFG Expansion Drawings was revised as
requested, see Attachment SH-3.

f. Sheet 12 of 14 - Landfill Gas Extraction System Details
i. The condensate knockout (KO-4) appears to be inappropriately designed for its
location. There is no LFG flow from the downstream side of the structure so it will

function only as a low point collector.

Response: This design of KO-4 was developed to provide JRL with the flexibility to
extend the LFG header in the future.

ii. Note 9 states “Pump in condensate knockout shall be able to pump more than
1 gpm.” An actual pump should be selected and specified.

Response: Note 5 on Sheet 12 of the LFG Expansion Drawings provides the requested
information on the specified pump. Note 9 was removed from Sheet 12.

g. Sheet 13 of 14 - Landfill Gas Extraction System Details

i. Detail 2, Typical Gas Collection Trench Section, specifies “12-inch intermediate
cover” placed directly over the trench. As noted earlier, intermediate cover over
the trenches would interfere with LFG collection above them.

Response: As noted in an earlier response, the intermediate cover layer was removed
from the Detail 2 on Sheet 13 of the LFG Expansion Drawings.

ii. Perforation size and pattern should be specified for the horizontal LFG
collection pipe.

Response: Detail 2 on Sheet 13 of the LFG Expansion Drawings was revised to include
a pipe perforation pattern.
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h. Sheet 14 of 14 - Landfill Gas Extraction System Details

Note 4 indicates that the intent is for LFG extraction wells and wellheads to stick up three
feet above the final waste fill grade. Details and procedures to extend them at the time of
final closure should be established.

Response: The purpose of Note 4 is to provide installation information associated with
the LFG extraction well schedule. Detail 2 on Sheet 10 of the LFG Expansion Drawings
depicts the construction condition of the wellhead. As previously noted, additional
information relative to specific well extensions/replacements will be included in
construction-level drawings.

7. Appendix C - Technical Specifications

Section 02560 - Landfill Gas Extraction Wells

Part 1.3 B. requires removal of any soil placed to level drilling locations following well
completion. Proper disposal requirements for any soil mixed with waste should be
specified.

Response: Specification Section 02560 was revised as requested. Specifically,
Paragraph 1.3B was revised to state that “if soil placed for leveling contacts refuse, it
shall be disposed of in the active area of the landfill.” The revised specification is
provided as Attachment SH-6.

8. Appendix D - Construction Quality Assurance Plan'®

Section 3.1 - Pre-Construction Meeting

The Department should be notified of the time and location of pre-construction meetings.

Response: Section 3.1 of the Construction Quality Assurance (CQA) Plan was revised
as requested. Refer to Attachment SH-7.

9. Appendix E - Operation and Maintenance Manual (Manual)*

a. General. The Manual is very generic and should be reviewed and updated to
reflect the actual conditions at JRL, which are well known at this point. Some
examples include, but are not limited to, the following:

i. Section 2.1 notes that LFG is comprised of methane “(typically about 55
percent)” and carbon dioxide “(typically about 45 percent)”. Methane

"OConstruction Quality Assurance Plan - Landfill Gas Extraction System Expansion - Juniper Ridge
Landfill - Old Town, Maine, Sanborn, Head & Associates, Inc., June 2015.

""Operation and Maintenance Manual - Landfill Gas Management System - Juniper Ridge Landfill - Old
Town, Maine, Sanborn, Head & Associates, Inc., June 2015.

Exhibit C.docx
March 4, 2016
Page 23 of 36



EXHIBIT C

concentrations at JRL are typically 30 to 40 percent and carbon dioxide
concentrations are typically 20 to 35 percent.

Response: The revised Operations and Maintenance (O&M) Manual is provided as
Attachment SH-8. Specific to Section 2.1, the narrative was revised to reflect actual
conditions at JRL, including the LFG composition and temperature range.

ii. Section 2.1 describes the concentration of nitrogen as “lesser amounts”. The
concentration of nitrogen (balance gas) at JRL is quite high, typically 20 to 50
percent.

Response: Please see the previous response.

iii. Section 2.2.1 states that “Potentially lethal concentrations of hydrogen sulfide
(H2S) may be present at landfills”. H.S is highly elevated at JRL and the levels
should be noted. Additional emphasis on the dangers associated with H.S should
be addressed in the Manual.

Response: Section 2.2.1 of the O&M Manual was revised as suggested.

iv. Section 5.3 states that “conveyance pipe is generally installed at a minimum
slope of 5 percent within the landfill”. Conveyance pipe within the JRL is required
to be installed at a minimum slope of 7 percent.

Response: Both the LFG Expansion Drawings and Cell 11 LFG Drawings were revised
to designate a minimum slope of 5 percent on solid LFG conveyance pipes located
within the limit of waste containment at JRL. As such, the note requiring a minimum 7
percent slope was removed the Cell 11 LFG Drawings. Maintaining slope on LFG
conveyance pipe helps to accommodate settlement and facilitate the flow of condensate.
Section 5.3 of the O&M manual was revised to clarify this information.

v. Section 5.4.1 discusses what pipe and fittings “commonly consist of” or have
“been successfully used in landfill gas applications”. The section should be
specific to the pipe and fittings actually used at JRL. Section 5.4.2 treats valves in
the same manner.

Response: Sections 5.4.1 and 5.4.2 of the O&M Manual were revised to include
additional information as requested.

vi. Section 7.1 covers data assessment and focuses on assessment during the
initial start-up and operation of the landfill gas management system. It introduces
such terms as “baseline data”, “normal conditions”, “established parameters for
normal operating ranges”, “acceptable ranges and conditions”, and “target
criteria”. Since initial start-up and operation of the landfill gas management
system happened about ten years ago the aforementioned terms can be, and
should be, defined and included in the Manual.
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Response: Section 7.1 of the O&M Manual was revised to reflect conditions specific to
JRL, as requested.

vii. Section 7.3 refers to migration monitoring probes surrounding the landfill.
Currently, there are no migration monitoring probes surrounding the landfill.

Response: Reference to the migration monitoring probes was deleted from Section 7.3
of the O&M Manual.

b. Section 2.1 - Landfill Gas Characteristics. LFG is described as flammable and
explosive in the range of 5 to 15 percent in air. It should state that LFG is
flammable and explosive when methane is present in the range of 5 to 15 percent
in air.

Response: Section 2.1 of the O&M Manual was revised to reflect conditions specific to
JRL, as requested.

C. Section 2.1 states that gas levels should be monitored “at any location where
there is potential for landfill gas to be present and where personnel could be
exposed”. There are known locations at JRL that meet this description and they
should be listed in the Manual. The same paragraph states that the percent
hydrogen sulfide should be monitored. Hydrogen sulfide should be monitored in
the unit of parts per million.

Response: The narrative in Section 2.1 of the O&M manual was revised as requested.

d. 3.0 - System Components and Monitoring Program

i. Section 3.1 - Introduction. It is stated that LFG is conveyed to a blower/flare
station for treatment. The LFG is first conveyed to a sulfur treatment unit.

Response: The narrative in Section 3.1 of the O&M Manual was revised to include the
sulfur removal system.

ii. Condensate structures and management systems located outside the landfill
footprint should be addressed in this section.

Response: The narrative in Section 3.3 of the O&M Manual was revised as requested to
address condensate management outside the landfill footprint.

iii. The Thiopac® and SulfaTreat® sulfur scrubbing units should be addressed in
this section or reference made to where they are addressed.
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Response: A new Section 3.5 was inserted into the O&M Manual specifically to discuss
the basics of the sulfur removal systems. Specific O&M considerations for the sulfur
scrubbing units are provided in separate documents.

iv. Section 3.4 - Wellhead Assemblies. It is stated (also in Section 3.7) that
wellheads are monitored on a weekly basis. The wellheads are currently

monitored less frequently.

Response: Section 3.4 of the O&M Manual was revised to state that wellheads are
monitored on a monthly basis.

v. Section 3.4 should also address inspection and adjustment of the well bore
seals that will be installed during phased final closure of the landfill.

Response: Section 3.4 of the O&M Manual was revised as requested.

vi. Extension of the temporary collection trench risers should be addressed in
this section.

Response: Section 3.2 of the O&M Manual was revised to address extension of
collection trench risers.

e. 4.0 - Operation and Adjustment

i. Section 4.3 - Indicator Parameters. This section should identify levels of
oxygen and nitrogen that are excessive in LFG and actions to take if they are
present.

Response: Section 4.3 of the O&M Manual was revised to include a requirement for
maintaining the concentration of oxygen in LFG to five percent or less.

ii. Section 4.5 - Pressures. Reference is made to “normal ranges” of LFG
constituent concentrations. Normal ranges of LFG constituents at JRL should be
identified.

Response: Section 4.5 was revised with the requested concentration levels for oxygen
and methane.

iii. Section 4.6 - Temperature. This section should address excessively high
temperatures, identify what they are, and discuss actions to take if excessive
temperatures are present.

Response: The narrative in Section 4.6 of the O&M Manual was revised to indicate that
a wellhead temperature measurement of 150°F is the maximum allowable, which would
require adjusting the wellhead opening to reduce LFG flow.
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5.0 - Maintenance and Troubleshooting

i. Section 5.3 - Conveyance Pipe. This section discusses excavation into the
landfill to address problems with blocked header pipe. Process and procedures
to be followed if excavation into a section of the landfill with final cover in place is
necessary, including cover system restoration, should be discussed.

Response: Section 5.3 of the O&M manual was revised as requested.

ii. Section 5.4.10 - Condensate Handling Systems. This section should address
operation and maintenance requirements for the condensate handling system
recently installed to collect and recirculate condensate from the sulfur treatment
system building and Condensate Knockout KO-3.

Response: Section 5.4.10 of the O&M manual was revised to include inspection and
maintenance for LFG treatment process condensate handling systems.

Table 1 - Typical Landfill Gas Constituents. The table should be revised to reflect
the concentration ranges of landfill gas constituents typically measured at JRL.

Response: Table 1 of the O&M Manual was revised to include ranges of LFG
constituent concentrations measured at JRL.

10. Appendix K — Cell 11 Design Drawings

a.

Sheet C-101, Existing Site Conditions Plan. This sheet should be updated prior to
construction to reflect existing conditions at that time. The current schedule calls
for 2017 construction to allow use of Cell 11 in 2018.

Response: Comment noted. This drawing will be updated with existing site information
prior to construction of Cell 11.

Sheet C-102, Base Grading Plan

i. The reference to the section for the intermediate cell berm is to Detail 2 on
Sheet C-300. The correct reference is Detail 1 on Sheet C-300. This reference
carries through to other sheets.

Response: The Intermediate Cell Berm detail on Drawing C-300 was mislabeled; it has
been changed to 2. The updated Drawing C-300 is provided in Attachment SME-2

ii. The reference for Grass Ditch DP-10 is to DWG C-304. The correct reference is
to DWG C-307.
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Response: The reference has been changed to reference Drawing C-307. The updated
drawing is provided in Attachment SME-2

iii. The reference for exterior layout grade points is to the 200 Series Table. The
correct reference is to the 500 Series Table.

Response: That is correct, the reference has been updated. The updated drawing is
provided in Attachment SME-2

C. Sheet C-104, Leachate Collection Piping Plan. The proposed leachate level
transducer along with any pertinent installation details should be illustrated on
this drawing. Sheet C-105 of the Design Drawings found in Appendix E of the
Design Report illustrates the transducer location within Cell 11.

Response: The leachate level transducers will be installed in accordance with the
manufacturer’'s recommendations in order not to void the manufacturer’s warranty. The
location of the transducer is shown on Drawing C-104.

d. Sheet C-200, Force Main and Landfill Gas Header Plan and Profile. The Landfill
Gas Header Plan and Profile should be updated prior to Cell 11 construction. A
Thiopaq® sulfur treatment system is now in use and a landfill gas-to-energy plant
is planned to be constructed during 2016.

Response: The drawing has been updated to reflect this location of the condensate line.
This updated drawing is included in Attachment SME-2

e. Sheet C-300, Sections and Details

i. The transition between the native till and imported soil (12-inch compacted clay)
should be depicted on the Liner System with Augmented Secondary Liner Detail.
It is unclear if the intent is to “box” cut into the till.

Response: The detail shows the components of the liner system in the areas of the
augmented secondary liner. The imported soils will be placed on the till soil one foot
below the base grades shown in Drawing C-102. This is described in Note 12 on
Drawing C-102. The reference to a “box” cut is a typical construction technique used to
transition the liner system in the area of the augmented liner system

ii. The dimensions of the drainage stone envelope around the leak detection pipe
as depicted on the Piping at Perimeter Berm Detail should be specified.

Response: The dimensions of the leak detection piping envelope have been added to
the leak detection pipe detail on Drawing C-300. This updated drawing is included in
Attachment SME-2
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iii. The north/south extent of the 6-inch deep by 6-foot wide base grade undercut
leak detection sump, as indicated on the Leachate Collection & Leak Detection
Cleanouts Detail, should be specified.

Response: The perpendicular dimension will be about 4 feet.

iv. Liner Termination. We assume that the impervious borrow specified within the
anchor trench will achieve the specification for “clay borrow”. If so, the
terminology should be consistent. If not, a specification for impervious borrow
should be established.

Response: The impervious borrow will meet the grain size requirements of the clay
borrow. A material specification has been added to specification Section 02200. The
update specification is included in Attachment SME-5.

f. Sheet C-305, Sections and Details. Catch Basins 4K & 4L. For clarity, the depth
below the pipe stub invert should be specified as 2 feet in accordance with the
design presented in Appendix J, Stormwater Management Plan and Appendix K,
Erosion and Sedimentation Control Plan of Volume I.

Response: The detail of Catch Basins 4K and 4L has been updated to show a 2-foot
sump. The updated drawing in included in Attachment SME-2.

g. Sheet C-306, Sections and Details. We could not locate stormwater sizing
calculations for the perimeter berm downspout and associated riprap plunge pool
that is illustrated on this drawing. The calculations should be provided for our
review at this time.

Response: Calculations of the downspouts and plunge pool are provided in Attachment
SME-4

11. Cell 11 Gas System

a. Sheet 6 of 11 - LFG Infrastructure Development Plan - Stage 5

i. The Cell 11 Infrastructure Development Plan provided with the LFG plans for the
Application® (Sheet 4 of 14) indicate the installation of five additional LFG
extraction wells not shown here (GW-22R, 32R, 41, 50, and 59) during Cell 11
development. The same plan also indicates that the main 12-inch header in

Cell 11 is to connect to a stub at an existing 12-inch header in Cell 4.

Response: Wells GW-22R, 32R, 41, 50, and 59 will be installed as part of Cell 9 and
Cell 10 LFG system construction events. Accordingly, the Cell 11 LFG Drawings will
need to be updated with the as-built locations of these wells, and the remainder of the
Cell 9 and Cell 10 GCCS infrastructure, prior to LFG system construction for Cell 11. To
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address the need for this update, a note was added to the cover sheet of the Cell 11
LFG Drawings.

Furthermore, the “existing” 12-inch diameter header referenced in the comment has not
yet been installed. The header pipes shown on the Sheet 1 of 14 of the LFG Expansion
Drawings are the locations of headers to be re-installed prior to final closure.
Connection of these headers will be coordinated at a future date.

ii. The same Cell 11 Infrastructure Development Plan indicates that extraction
wells GW-72, 71, and 61 are to be developed with Cell 11, while this sheet
indicates that they are existing, and that existing headers in Cells 8 and 10 are to
be extended and connected within Cell 11, while this sheet does not.

Response: The referenced wells are shown as proposed on Sheets 4 and 5 of the
Cell 11 LFG Drawings. The “existing” headers for Cells 8 and 10 referenced in the
comment have not yet been installed. The header pipes shown on Sheet 1 of 14 of the
LFG Expansion Drawings are the locations of headers to be re-installed prior to final
closure. Connection of these headers will be coordinated at a future date.

b. Sheet 8 of 11 - Details

i. A detail of penetration boot connections to the geomembrane intermediate
cover should be prepared and included.

Response: Response: The Cell 11 LFG Drawings do not contemplate cover system
types, and as such, there is no boot detail provided. Boot details for pipe penetrations
are provided as Detail 3 on Sheet 13 of the LFG Expansion Drawings (see Attachment
SH-3).

ii. A Well Schedule is included on this sheet. It appears that that the Bottom of
Waste elevations listed for extraction wells GW-98 through GW-106 will all be four
feet higher than what is listed. These wells are all located within the Cell 11
footprint and it is likely that the specified elevations were taken from base grades
before liner construction instead of the top of the leachate collection system sand.
The Total Well Depth and Bottom of Well Screen elevations for these wells will
also need to be raised by four feet.

Response: The well schedule on Sheet 8 of the Cell 11 LFG Drawings was revised.
(see Attachment SH-5).
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lll. VOLUME IV - OPERATIONS MANUAL

Response: As noted previously and agreed to with Staff the updated site Operations
Manual will be included with the 2015 annual report submitted by the end of April 2016.
If specific review comments below are not addressed in this response they will be
addressed in that updated manual.

A. Section 5.1, Cell Construction, notes that information regarding the design and
construction of the leachate collection and storage systems can be found in
Construction Documentation Reports for the individual cells. We recommend the
development of an overall site plan depicting the location of all leachate collection,
transport, and storage systems at the facility for inclusion in the Operations Manual
(Manual). The plan can subsequently be updated as new construction projects are
completed.

Response: This will be addressed in the updated site Operations Manual.

B. Section 5.2, Landfill Cell Intermediate Cover, specifies that intermediate cover may
consist of a 40-mil geomembrane while Section 7.8.2 specifies a 30-mil gecomembrane. A
clarification should be made.

Response: This will be addressed in the updated site Operations Manual.

C. Section 6.1, Permitted Landfill Cell Development, references waste material approved
for use as soft layer material. The Manual should list materials approved as soft layer
material. Other materials can be considered and added to the list on a case by case
basis as appropriate.

Response: This will be addressed in the updated site Operations Manual.

B. Section 7.2, Facility Access/Hours of Operation, refers to the application of calcium
chloride to internal gravel access roads. We recommend alternatives to calcium chloride
where practical.

Response: Agreed, calcium chloride is not typically utilized. This is clarified in the
manual.

C. Section 7.7, Compaction (Waste Placement), sixth operational detail, states that
“Waste setbacks, a minimum of 2 feet, shall be maintained at the outer edge of the waste
to contain surface water runoff, to allow it to infiltrate into the waste”. It is unclear what
this statement is specifying and a clarification should be provided.

Response: This will be addressed in the updated site Operations Manual.

2Juniper Ridge Landfill Expansion - Volume IV - Operations Manual, Sevee & Maher Engineers, Inc.,
July 2015.
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D. Section 7.8.2, Intermediate Cover, specifies either geomembrane or soil based
intermediate cover. The Manual should include provisions for removal and stockpiling or
disposal as appropriate of soil intermediate cover, if it is used, prior to waste placement
above it.

Response: This will be addressed in the updated site Operations Manual.

E. Section 9.3, Annual Report, includes a summary of items to be included in the annual
operations report. The summary of leak detection system monitoring should include a
comparison with previous years’ monitoring data. Site changes that did not require
Department approval and a summary of operator training during the year should also be
included.

Response: This will be addressed in the updated site Operations Manual.

F. Appendix B, Compliance Self Audit Checklist, should include a check to assure that
leak detection monitoring is being conducted as specified in the Manual.

Response: This will be added to the checklist completed as part of the annual report
during the operations of the expansion

G. The following apply to Appendix D, Cell Development Plans:

1. Section 2.0, Cell 11 Development, states that chimney drains will be constructed of
“tire shreds and piping”. The chimney drain detail on Figure E-3 does not indicate that
piping will be included. A clarification should be provided.

Response: No piping will be placed in the chimney drains for the expansion cells.

2. The Cell Development Figures should specify where the perimeter downspouts, as
detailed on Figure E-3, are to be located.

Response: As shown on the Figure E-3 these downspouts will be part of the plunge
pool construction so their locations are at the plunge pool locations shown on the cell
development plans.

3. A cross-section of landfill access road construction, as discussed in Section 2.0,
should be developed and included along with details needed to construct the access
roads in areas of intermediate cover.

Response: A suggested cross-section for an access road in areas where intermediate
cover has been placed is shown on Figure 6 included in Attachment SME-4.
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4. Details adequate to construct the stormwater discharge internal to the perimeter
access road in the northeast corner of Cell 11 should be developed and included.

Response: The approach and details for the northeast corner of Cell 11 are shown in
the Cell 11 drawings (see C-102 and C-301) included in Appendix K of Volume llI.

5. It is not clear how stormwater and leachate will be kept separate in the northwest and
southeast corners of the Cell 11 stages as they are built out. Additional detail should be
developed and included.

Response: A detail has been prepared for these areas and is shown on Figure 7
included in Attachment SME-4.

6. Figure 5 depicts a triangular wedge of intermediate cover discharging directly into the
active area of Stage 4 at about elevation 360 feet. The stormwater should be diverted
from the operating area.

Response: This wedge of intermediate cover will be discharged as indicated such that
an adequate slope can be maintained for the temporary up-slope stormwater diversion
berm.

H. The following apply to the details in Attachment E, Typical Operational Development
details:

1. It is unclear what the function of the drainage geocomposite, fully embedded in clay
above the anchor trench, as depicted on the Final Cover Termination at Top of Slopes is.
A clarification should be provided.

Response: The drainage geocomposite is just to keep the soil off the top of
geomembrane, at the location were the future geomembrane will be attached.

2. A pipe boot detail should accompany the Leachate Collection Inlet detail depicted on
Figure E-2.

Response: This detail is shown on Figure 3 included in Attachment SME-4.

3. The Temporary Up-Slope Stormwater Diversion Berm detail on Figure E-2 indicates
that the berm is to be constructed with “select waste”. The term select waste should be
defined.

Response: Select waste consists of waste materials such as ashes, CDD fines, or
contaminated soils with a maximum particle size of 4 inches, which would be easy to
grade to construct the berm as shown.
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4. The Downspout Section depicted on Figure E-3 specifies stripping of topsoil. It is
unclear why topsoil would be present in this location.

Response: The topsoil would have been placed during cell construction. These
downspouts would be constructed once the cell is filled and clean water is shed from
either the intermediate or final cover.

. The Gas Monitoring Operation and Maintenance Manual is included in Appendix J. We
have discussed that Manual previously in this memorandum.

Response: See previous response to comments on the gas operations manual.

J. The Geotechnical Monitoring Plan® included in Appendix N discusses an annual
review of measurements obtained from site transducers “installed below the landfill
liner”’. We assume that the intent is to reference the transducers above the landfill liner
within the leachate collection system. The Manual itself should address the procedures
and frequency for monitoring of the transducers and response actions to take if elevated
leachate levels are measured. We note that transducers installed within leachate
collection systems at other landfills have been problematic and spare transducers
should be maintained on-site in the event of failure.

Response: The reference to the annual review of site transducers data is for both the
transducers installed above and below the liner (i.e., “a review of pore pressure
measurements obtained from site transducers installed below the landfill liner, and in the
leachate collection system”.) The procedures and frequency for monitoring of the
transducers and response actions to take if elevated leachate levels are measured is
better addressed in Section 8.0 Facility Inspection and Maintenance of the Site
Operations Manual since that section addresses ongoing inspections at the site. Finally,
we acknowledge the comment concerning potential long term operating issues with
transducers. NEWSME's experience has been similar to the Departments. Typically,
however, these transducers do remain operational during the active waste filling period
for the cells.

K. The following apply to the Liner Action Plan'* included in Appendix P:

1. In general we do not recommend implementing the leak detection program proposed.
It is based on a formula to derive a Leak Detection System Action Level (LDSAL)
considering action leakage rates (ALRs), base flow rates, baseline specific conductance,
leachate specific conductance, and base flow rate to the underdrain. The formula was
developed for a different landfill in Maine with a different liner and leak detection
configuration (the base flow rate to the underdrain is not a consideration at JRL).

BJuniper Ridge Landfill Expansion Application - Geotechnical Monitoring Plan, Sevee & Maher
Engineers, Inc., July 2015.

“Juniper Ridge Landfill Expansion Application - Liner Action Plan, Sevee & Maher Engineers, Inc., July
2015.
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We recommend a simpler approach that establishes a two tiered action leakage rate
program, based on gallons per acre per day (gpad), similar to what is done at most
landfills with double liner systems. If our recommended approach is followed, the
proposed ALRs of 4.6 and 92 gpad should be rounded for ease of monitoring and
reporting. SME could consider rounding the ALR-I to 10 gpad and the ALR-lI to 100

gpad.

Response: The Department is correct that this approach was developed for another
landfill in the State which has both landfill cells with underdrain monitoring, and
dedicated leak detection system that is similar to what is proposed for the JRL
expansion. The proposed liner leak action plan has worked at this site for both types of
landfill configurations and provides a more robust method to monitor the primary liner
performance. Itis SME’s experience that liner action plans that only rely on flow data
have some inherent issues as discussed during our January 29, 2016 meeting, not the
least of which is addressing the low frequency of pumping cycles typical of leak
detection pumping systems. Incorporating conductivity measurements into the leak
detection monitoring affords the ability to more quickly assess if liner leakage is
occurring within a cell because of the relatively high conductivity levels of the leachate
would affect the conductivity levels in leak detection fluids immediately if a leak occurred
irrespective of flow levels. Included in Attachment SME-7 is an example of how this
calculation would be applied to the JRL expansion site, using current leachate and
underdrain flow data from the JRL site.

2. Section 2.2, Leak Detection Flow Rates, correctly notes that there will be liquids other
than leakage water present in the leak detection system. These flows include
construction water, consolidation water, impingement water, and condensation. There
are calculation methods available to predict these flows and we recommend doing so
prior to placing each cell in service in the event of, and to the extent they are,
encountered during active monitoring of the leak detection system.

Response: This is a good suggestion and will be done prior to placement of waste
within each cell.

3. Leak detection system flow rates, along with leachate collection system flow rates,
should be provided to the Department on a monthly basis in electronic data deliverable
(EDD) format.

Response: Understood, data will continue to be provided to the Department as
completed and data is always available upon request.

Exhibit C.docx
March 4, 2016
Page 35 of 36



EXHIBIT C

List of Attachments

SME-1

Volume | Supplemental Information.

SME-2

Volume lll Updated Design and Cell 11 Drawings

SME-3 | Volumes | and Il Updated Application Tables

SME-4 | Volume Ill and IV Updated and Supplemental Application Figures and Calculation

SME-5 | Volume Ill Appendix A Updated Specifications

SME-6 | Volume lll Appendix F Supplemental Geotechnical Evaluations

SME-7 | Volume IV Appendix P Supplemental Example of Liner Leakage Action Plan Calculations

SH-1 Volume Il Appendix | Figure 2 — Projected LFG Collection Rates With and Without Proposed
Expansion

SH-2 Volume Il Appendix | Section 5.2 of the LFG System Expansion Design Report

SH-3 Volume Il Appendix | Landfill Gas System Expansion Drawings

SH-4 Volume Il Appendix | Header Sizing Calculation

SH-5 Volume Il Appendix | Cell 11 Landfill Gas System Expansion Drawings

SH-6 Volume Il Appendix | Technical Specification 02560 — Landfill Gas Extraction Wells

SH-7 Volume Il Appendix | Construction Quality Assurance Plan

SH-8 Volume Ill Appendix | Operations & Maintenance Manual — Landfill Gas Management System

Exhibit C.docx

March 4, 2016
Page 36 of 36




SME 1

VOLUME | SUPPLEMENTAL INFORMATION

SUPPLEMENT TO VOLUME | SECTION 9
CAPITAL CLOSURE AND POST-CLOSURE
COSTS FOR 2015

SUPPLEMENT TO VOLUME | SECTION 11
ALTERNATE DESIGN ASSESSMENT FOR 12
INCH COMPACTED LIFT THICKNESS



SUPPLEMENT TO VOLUME | SECTION 9

CAPITAL CLOSURE AND POST-CLOSURE COSTS FOR 2015






period. In areas that currently do not have active gas collection, a gas
extraction system will be installed as part of the final cover construction.

2. The final cover of these cells will consist of the components outlined in the
current SWMRs. Our opinion of closure costs are based on unit material prices
developed from the construction bids for NEWSME'’s Cell 9 project and other
similar projects in the central Maine area adjusted for closure versus cell
construction. These costs are also based on our current understanding of site
conditions. Actual closure costs will vary and are dependent upon the actual
nature and extent of waste placement, timing of closure, and other factors not
evident at this time.

3. The post-closure costs include costs for post-closure activities including landfill
inspection, water quality monitoring, leachate management, general site
maintenance, gas treatment and maintenance, and engineering for the entire
facility. These post-closure costs are based on our current understanding of
site conditions, and projections of both leachate and landfill gas quantity and
quality, and costs associated with treatment and disposal. Actual post-closure
costs will vary and are dependent upon the actual nature of site conditions at
the time of closure, long-term management decisions of NEWSME and the
Regulators, and other factors not evident at this time.

If there are any questions concerning the cost issues presented in this letter, please feel free
to contact us.

Sincerely,

SEVEE & MAHER ENGINEERS, INC.

Michael S. Booth, P.E.
Project Engineer

Attachments
Table 1 - Opinion of Final Cover Costs for the JRL as of December 2015
Table 2 —Opinion of Post-Closure Monitoring and
Maintenance Costs for Juniper Ridge Landfill as developed in
Calendar Year 2015

cc: Toni King, NEWSME
Wayne Boyd, NEWSME

\\nserver\CFS\Casella\OldTownLandfilnPROJECTMANAGER\Escrow Closure Cost\2015-Closure-Costs\20150415 Jl..doc
April 16, 2014
Page 2 of 2
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ALTERNATIVE DESIGN ASSESSMENT
FOR 12 INCH COMPACTED LIFT THICKNESS

This alternative design assessment addresses an alternative method for placing both the barrier
soil layer of the liner systems and the base soil below the liner to those required by Chapter
401.2.D.(1)(g)(iv) and Chapter 401.2.D(3)(e) of the Maine Solid Waste Management Rules.
These requirements specify that soils be placed with “maximum allowable compacted lift
thickness of 9 inches.” The proposed alternative is to allow these materials to be placed in one
compacted lift thickness of 12 inches, consistent with the practice that has been used
successfully to construct the last four landfill cells at the Juniper Ridge Landfill (JRL). As part of
each of these construction projects, a test pad program was completed, which demonstrated the
current construction techniques used to compact these soils and achieve the performance
criteria (i.e., densities, moisture content, and hydraulic conductivity) required by the Rules. A

similar test pad program will be undertaken during each expansion cell construction project.

This assessment addresses the items in Chapter 401.2.E to demonstrate technical equivalency

of the proposed alternative.

(1) A discussion of the benefits of the proposed alternative technology
The benefit of the proposed alternate technology is that it allows construction
contractors to place the barrier soil layers and base soils in lift thicknesses that
are consistent with the capabilities of equipment used currently in landfill
construction, thus resulting in a more efficient construction technique. In
addition, because the clay barrier soil thickness for this project is one foot,
placing the soil in more than one lift presents a number of logistical construction
issues. These issues are associated with placing the clay soil in thin lifts at
moisture contents of zero to four percent over the optimum using a kneading
action as required by Chapter 401.1.(g)(iii). Placing the clay to meet this
requirement in a thin lift (i.e., less than 9 inches) often results in “peeling” of the
clay off the sub-base material as it is compacted with various roller/kneading type
compaction equipment. If thin lifts are required, then it is necessary to scarify
and then re-compact a significant portion of previously placed clay to achieve
good lift bonding. These issues have been observed less frequently by using a

12-inch compacted lift thickness.

2016Alternative Design Assessment.docx
Sevee & Maher Engineers, Inc.
March 4, 2016



(2)

(3)

(5

A discussion of the risks and drawbacks of the proposed alternative
technology

The only risk or drawback to this approach would be the reduced ability to
achieve a uniform compacted effort throughout the entire lift thickness. This
would have the potential to affect the hydraulic properties of the soils. This risk is
reduced, however, by using a test pad program, completed as part of each cell or
cover construction project, to demonstrate that both uniform compaction and
hydraulic conductivity are achieved using the specific equipment being used for
the project.

An assessment of similar applications of the proposed alternative
technology

This proposed application has been used successfully at the JRL for the last four
landfill cell construction projects. It also has been used successfully at other
landfill construction projects in the State, including the Pine Tree Landfill closure,
completed between 2008 and 2010.

A demonstration that the alternative technology will provide equal or
superior performance to the component it is proposed to replace, or that its
inclusion within a system will result in equal or superior performance of

that system

The construction specifications include the requirement that a test pad program
be completed as part of each construction project when the soils will be placed in
the proposed manner (i.e., in a 12-inch lift). The test pad will be used to
demonstrate that the construction equipment being used on the project has the
ability to achieve the required material properties for the compacted soils. The
use of a test pad program to allow use of a thicker lift is a well-accepted

construction process that has been used previously at JRL.

An assessment of the feasibility of constructing the proposed alternative,

including the ability to provide an adequate level of quality assurance and

2016Alternative Design Assessment.docx
Sevee & Maher Engineers, Inc.

March 4, 2016



quality control. A demonstration of the feasibility of construction may be

required

This technique is feasible and the preferred construction technique by
contractors who perform this work. The proposed QA/QC procedures that are
outlined in the project specifications (i.e., Section 02200 part 3.9 C.) have been
previously approved by the MEDEP for other landfill construction projects,
including projects at JRL. The proposed QA/QC procedures to demonstrate the
requirements of the Rules can be achieved for projects using this proposed soil

placement techniques.

An assessment of the likelihood that the proposed alternative will perform

as designed through landfill operations, closure, and post-closure periods

Past uses of this soil placement technique demonstrate that this technique will
perform as designed through landfill operation, closure and post closure periods.
This is further documented in a study that was completed on the Pine Tree
Landfill final cover five years after closure. In that study (SME 2015), the clay
used in the cover material was exposed and samples were taken of the clay and
observed for continuity and hydraulic conductivity five years after placement.
The clay that was evaluated by this study was placed in a manner similar to what

is proposed for the expansion, and has performed as designed.

Reference: Sevee & Maher Engineers, Inc. 2015 Pine Tree Landfill Facility, Hampden Maine
Condition 3 Compliance Department Order # S-001987-WD-HD-C/S#001987-WN-MI-N Results
of Investigation of Landfill Cover System dated November 12, 2015.

2016Alternative Design Assessment.docx
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~WASTE~

12" DRAINAGE STONE
24" CLAY
3

rLINER SYSTEM (TYP)
SEE DWG C-300

10’————>|

TOP OF WASTE

, , 43
ANCHOR TRENCH AT 4.5 S (LIMIT OF BASE GRADE)
LINER TERMINATION - e
SEE DWG C—300 :
| 24’
i 4” TOPSOIL, SEED
ST/ AND MULCH 2.0%
’ 2 sl | —
1 4’ Z.W \\
<A 1NN = g |
‘ e e —
GRASS LINED {”\; ~COMPACTED COMMON BORROW~
DITCH (TYP) ~7

AND AS SHOWN ON DWG C-102

SEE DWG C-308

24" DIA LFG HEADER

BASE GRADE AS
SHOWN ON C-102

MIRAFI HP—270 WOVEN GEOTEXTILE —

1" BITUMINOUS CONCRETE PAVEMENT
(1/2” WEARING COURSE)

——3" BITUMINOUS CONCRETE PAVEMENT
(3/4” BASE COURSE)

——6" AGGREGATE BASE
18" AGGREGATE SUBBASE

AND MULCH

6"x10” LEACHATE
TRANSPORT FORCE MAIN

STRIP UNSUITABLE MATERIAL
PRIOR TO FILL PLACEMENT

EAST SIDE PERIMETER BERM AND ACCESS ROAD /T

NTS C=102

C-103

C-104

C-105

c-107

c—108

TOP OF WASTE ,
~ ANCHOR TRENCH AT 453 —= 7 o
: n RADE -
LINER TERMINATION | (LmIT OF BASE'G ) ,
SEE DWG C—300 - 26 S -
- GUARDRAIL IN LOCATIONS WHERE OUTER
ph il 4” TOPSOIL. SEED | 20’ —|2.5l=— || SIDESLOPE IS GREATER THAN 3H:1V
\ AND MULCH B e AND AS SHOWN ON DWG C-102
SN2 2.0%
12" DRAINAGE STONE SN\ 2 = == —
24” CLAY NIRRT ! <N 2.0% N
| 3 R ] — e e e —l= ELECTRICAL AND COMMUNICATIONS CONDUIT
LINER SYSTEM WITH AUGMENTED — EENMRRTIRRERS
[ SECONDARY LINER (TYP) NIRRT GRASS LINED ~COMPACTED COMMON BORROW-~ g Lh
SEE DWG C-300 \\\\\\\\ A Q \\\ \Y \\\\ NS DITCH (TYP) 4" TOPSOlL, SEED

’ N \\\ N
10 \\ \\\\ \\ D

BASE GRADE AS
SHOWN ON C—-102

1" BASEGRADE UNDERCUT AT

LOCATIONS SHOWN ON DWG C-102

SEE NOTE

TOP OF WASTE
ANCHOR TRENCH

LINER TERMINATION

SEE DWG C—300 B 14’ N
\ 4” TOPSOIL,
SEED AND

SEE DWG C-308

MIRAFI HP—270 WOVEN GEOTEXTILE —!

—1” BITUMINOUS CONCRETE PAVEMENT
(1/2” WEARING COURSE)

L—3” BITUMINOUS CONCRETE PAVEMENT
(3/4” BASE COURSE)

“——6" AGGREGATE BASE

18" AGGREGATE SUBBASE

NOTE: AT LOCATION WHERE BASE GRADE UNDERCUT IS REQUIRED THE LINER
SYSTEM WITH AUGMENTED SECONDARY LINER SHALL BE CONSTRUCTED.

AND MULCH

6"x10” LEACHATE
TRANSPORT FORCE MAIN

STRIP UNSUITABLE MATERIAL
PRIOR TO FILL PLACEMENT

NTS

AT 6” TOPSOIL, SEED AND MULCH

VARIES

20’
LIMIT OF BASE GRADE

WEST SIDE PERIMETER BERM AND ACCESS ROAD/2)

C-102
C-103
C-104
C-105
Cc-107
C-108

12" ACCESS ROAD

e P

-|2 5 —GUARDRAIL IN LOCATIONS WHERE
) / SIDESLOPE IS GREATER THAN 3H:
//

OUTER
1V

ELECTRICAL AND COMMUNICATIONS CONDUIT
4" TOPSOIL, SEED

6" DRAINAGE SAND
6" FILTER STONE

6” DRAINAGE STONE

DRAINAGE GEOCOMPOSITE
80 MIL GEOMEMBRANE-

GCL—I

PERFORATED PIPE
SEE DWG C-301

LEACHATE COLLECTION LATERAL (TYP)

12" DRAINAGE SAND

NTS

HDPE PIPE
SILICONE CAULK

SS CLAMP
80 MIL HDPE PIPE BOOT

80 MIL HDPE SKIRT

EXTRUSION WELD ALL
AROUND PIPE BOOT

80 MIL HDPE LINER

PIPE BOOT

NTS

?opoooood

1/2” DIA HOLES

— ~—12" 0OC
1/2” DIA HOLES
12" 0OC
PERFORATED PIPE

DEPTH OF COVER IS LESS
THAN 5 FEET AND AT ALL Y
CULVERT CROSSINGS

6” SAND

6" SAND
FORCE MAIN
PIPE BEDDING

~— 9" MIN .

PIPE INSULATION

NTS

HDPE FLANGE ADAPTER
W/SS BACKING RING

SOLID WALL HDPE PIPE
TO HEADER (PIPE SIZE

AS INDICATED ON DWGS) MIN (4) SS

2’

1/4” x 2" NEOPRENE GASKET

A /
\ ~—r BACKFILL MATERIAL

(2,) 1" LAYER HIGH DENSITY POLYSTYRENE

HIGH DENSITY POLYSTYRENE

BOLTED HDPE END CAP

BOLTS

j /—FINISHED DIKE GRADE

FLANGED END CAP

NTS

JUNIPER RIDGE LANDFILL EXPANSION

OLD TOWN, MAINE

SECTIONS AND DETAILS

» ‘ . > — MULCH
127-DRAINAGE ‘STONE P N\ 2 2% |_—MIRAFI HP 270 WOVEN GEOTEXTILE
12" CLAY I A RN 3 1 5%
rggEERD V?gSgEl\gO%TYP) 12” DRAINAGE SAND S S AR mﬁb——/—-*—?*—w— 1 e o — MRS COMPACTED COMMON BORROW
— et S et BASEGRADE 6” AGGREGATE BASE 2/ /4" TOPSOLL, SEED AND MULGH
e T . T RN 18” AGGREGATE SUBBASE
e N el GRASS LINED TOE DITCH
0] @SR seowscse—7
e : \\\ NN 5 QA NN \\\w N - —— — —— T T —
S R RS BASEGRADE AS STRIP UNSUITABLE MATERIAL
D AR s SHOWN ON C—102 PRIOR TO FILL PLACEMENT
TR R 1" BASEGRADE UNDERCUT AT
AR LOCATIONS SHOWN ON DWG C—102
NTS < los ———12” COMPACTED CLAY
c-104 10" DRAINAGE SAND 5" DRAINAGE STONE
C-107 — DRAINAGE GEOCOMPOSITE WRAP DRAINAGE STONE WITH
C-108 —60 MIL GEOMEMBRANE /  8—0Z NON—WOVEN GEOTEXTILE
20’
el 1
END GEOMEMBRANE AND END DRAINAGE
DRAINAGE GEOCOMPOSITE GEOCOMPOSITE 12" LEACHATE
6” PAST GCL 80 MIL HDPE COLLECTION
GEOMEMBRANE 2 SAND
BURY GEOMEMBRANE 4" TOPSOIL ! EXTRUSION WELD TEMPORARY
SEED AND / GEOMEMBRANE TO PRIMARY LINER
| LT D 6" PERFORATED HDPE PIPE
| SEE DETAIL THIS DWG
~LEACHATE 7> 7
= COLLECTION SAND~ Sl C7ON
=L O _
: = LEAK DETECTION LATERAL (TYP)
~12”" CLAY~ s - g
BLEND TOPSOIL INTO ~12" DRAINAGE SAND~ 7 O\
APPROXIMATE EXISTING
GROUND IN FILL AREAS PERFORATED LEACHATE , LINER SYSTEM
COLLECTION PIPE SEE DGO 300
REMOVE ORGANIC AND OTHER DELETERIOUS LINER TERMINATION HDPE PERFORATED
MATERIAL IN FILL AREAS (VARIABLE DEPTH)— SEE DWG C—300 TEAK DETECTION PiPE
12" COMMON BORROW _
TYPICAL TEMPORARY BERM /Zrq | 2/2016 | REVISED PER MEDEP COMMENTS
NTS PCM | 7/2015 | ISSUED FOR MEDEP SOLID WASTE PERMIT APPLICATION
REV. BY DATE | STATUS

DESIGN BY: PCM

DRAWN BY: SuM

SME
Sevee & Maher Engineers, Inc.

DATE: 12/5/20147

ENVIRONMENTAL + CIVIL « GEOTECHNICAL « WATER * COMPLIANCE

CHECKED BY. 24

4 Blanchard Road, PO Box 85A, Cumberland Center, Maine 04021 LMN: NONE
Phone 207.829.5016 * Fax 207.829.5692  www.smemaine.com CTB: SME-STD
JOB NO. 14101.00 DWG FILE DETAILS C—301
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APPROXIMATE EXCAVATION

- GEOCOMPOSITE

[~~~

BACKFILL WITH COMMON

_ 6' :'
4” TOPSOIL, SEED
OVERLAP 8 0Z AND MULCH (TYP)
NON—WOVEN GEOTEXTILE
6" OVER EXTRUSION
APPROXIMATE WELD CONNECTION EXTRUSION WELD TEMPORARY
EXISTING GRADE ' 80 MIL HDPE GEOMEMBRANE
TO PRIMARY 80 MIL HDPE —_——
2 GEOMEMBRANE
——— END DRAINAGE ~DRAINAGE SAND~

END DRAINAGE GEOCOMPOSITE e

END 8 OZ NON—WOVEN GEOTEXTILE
OVERLAP 6" ONTO DRAINAGE GEOCOMPOSITE

TEMPORARY 80 MIL
HDPE GEOMEMBRANE

1” HDPE PLATE

12’;x6" HDPE ECCENTRIC REDUCER
” ELBOW _TO CLEANOUT

LIMIT OF TEMPORARY LEACHATE COLLECTION SUMP -

TOP OF PERIMETER BERM SHOWN
IN BACKGROUND FOR CLARITY

CELL COLLECTION SUMP
SEE DETAIL THIS DWG — S

7' ABOVE 24”x24” HDPE CROSS

BORROW AFTER BERM
CONSTRUCTIOI\7

T

EXTRUSION WELD TEMPORARY D I g -
80 MIL HDPE GEOMEMBRANE X7, //////////// ///// ///////////,//////// /,1 DPE PLATE 24 x8" HDPE ECCENTRIC REDUCER
TO PRIMARY 80 MIL HDPE 3 Oy // 0,000 //,////,//////////////////// > 3
GEOMEMBRANE | NN CRN R e Y MO
~ 1| TN SN T |1 2.5' ABOVE
T 1" HDPE PLATE PIPING AT PERIMETER BERM
NI, SEE DWG C—300
AN
P {)‘,‘/f‘/) /) {)'-.-»--,. RRESTED CERRNRE ERNRE et e e Al ) e S

7 7 — — — —— IS ATT ST
BACKSLOPE AS NECESSARY 7 o e — e e —
FOR CONSTRUCTION P 1 |87‘ N s
////// // s
o, Z l—-—z ———'
, =T ~ DRAINAGE GEOCOMPOSITE ————LAP 8 0Z NON—WOVEN
" 7 OVERLAP GCL 6” OVER EM 45 WbEGCL—y /| T T T T T B 60 MIL HDPE GEOMEMBRANE GEOTEXTILE 12" PAST SLOPE
ANCHOR TRENCH (TYP) TEMPORARY CELL BERM LINER SYSTEM (TYP) OF DRAINAGE COMPOSITE 60 MIL HDPE » ! o I GEOSYNTHETIC CLAY LINER (GCL)
SEE DWG C—300 _ 6” HDPE ELBOW - 5
ON—WOVEN GEOTEXTILE ” SHOWN IN DETAIL. BASE GRADE SHALL BE UNDERCUT AN
N | 18” DRAINAGE STONE
ADDITIONAL 1—FOOT IN THOSE LOCATIONS
24’ WIDE GRAVEL ACCESS YO CLEANING HEIN. VAULT SECTION A—A’ 8 0Z NON—WOVEN GEOTEXTILE |
- — COVER ALL DRAINAGE STONE 2. LIMIT OF LEACHATE COLLECTION SUMP IS DEFINED BY THE
SEE DWG C—305 = IN LEAK DETECTION SUMP LIMIT OF THE 18" TIRE CHIPS LAYER
EDGE OF PAVED ACCESS ROAD '
LEACHATE COLLECTION AND LEAK HOPE GLYERT
DETECTION CLEANOUTS (TYP)
SEE DWG C—30
TEMPORARY CELL PUMP STATION
SEE DWG C—303
24" DIA SDR 17 HDPE PUMP CARRIER PIPE
(TEMPORARY LEACHATE COLLECTION)
12" DIA SDR 17 HDPE PUMP CARRIER PIPE
'Ll — | (PERMANENT LEAK DETECTION)
2:1 -]
> \ 2
- 1" THICK HDPE PLATE
, TOE OF PERIMETER BERM = (10° WIDE x 20’ LONG)
AN - ~
\\ | e N (2) LAYERS DRAINAGE GEOCOMPOSITE
A | A’ L/ AN 80 MIL HDPE TEXTURED GEOMEMBRANE
T e T y \\ GEOSYNTHETIC CLAY LINER (GCL)
ggcr)N?\lECTION =T / \ 18” TIRE CHIPS 12" CLAY
001 PIPING AT PERIMETER BERMS (TYP) y N 5% DRAINAGE SAND 8 0Z NON—WOVEN GEOTEXTILE
' 4 12" DIA SDR 17 HDPE PERF SEE DWG C-300 / \ ———18” DRAINAGE STONE
PIPE (LEAK DETECTION) \LIMIT OF LEAK DETECTION SUMP / \\ 6” FILTER STONE ——DRAINAGE GEOCOMPOSITE
| // \ 18” DRAINAGE STONE —60 MIL HDPE TEXTURED
— GEOMEMBRANE (SECO
LIMIT OF TEMPORARY \ " (SECONDARY LINER)
LEACHATE COLLECTION SUMP / 247 LEAGHATE -SUMP STONE _GEOSYNTHETIC CLAY LINER
/ \ "
| \ 6” DRAINAGE STONE (WITHIN LEAK DETECTION SUMP LIMITS)
1” HDPE PLATE \ 7 7 7 7 7 7 7 7 7 7 7 7 7
/ \ NI e
TEMPORARY CELL PUMP STATION ! \ y // // // // // // // / p // /
2:1 b 31 SEE DWG C-303 | \ — - Lll!
| ‘
~—TEMPORARY CELL BERM ’ \\ 5
l ‘ ple LEACHATE
l |‘ g COLLECTION
3:1 , % % SUMP
TOP OF WASTE ~
— INTERMEDIATE CELL BERM | ! xhgadine
| SEE DWG C—300 | \ Sk | QOO Seg ey
' 792 plesigrany
TEMPORARY CELL SUMP AND PUMP STATIO | s 08805 ANS qeuKe
NTS ‘ \ foin 2222228 o i — 0 l 3@000%0 : %\/EC)O)C:DDC;
- LIMIT OF TEMPORARY LEACHATE COLLECTION SUMP ~{12” DRAINAGE STONE [’ RN \3 ’ci%oéjfé{
CELL COLLECTION Sump [—18" DRAINAGE STONE 2" RIGID FOAM 5 AN e | e e e0%s
SEE DETAIL THIS DWG —8 0Z NON-WOVEN GEOTEXTILE INSULATION A L et - SRR
EXTEND 12" BEYOND DRAINAGE STONE ‘ (2 LAYERS) R NV \ : , | T A
24” DIA HDPE PUMP CONDUIT AND SCREEN qom T WS , I i i 07 77 A7 /477 /% /4 /7> PRMARY LINER
(LEACHATE) WITH PERFORATED CROSS A8iD 'SCREEN (LEAK DETEGTION) ” 9:%! i V) g L ! / g
7, ABOVE R SEE_DWG €505 i N\ LA 6'—3/4" CRUSHED STONE | |
£ [4 4 [4 (4 / [4 / [ / [4 / [4 [4 / [4 / [4 [ / [4 / 4 / [4 / 4 [4 [ / [4 / [ / [4 / [4 / 4 / 4 / [4 / [4 / 4 / [ / (4 / [4 / [4 / [4 / [4 (4 / [¢ [4 < \ \u,\\"\\‘ = \\. ) S -
17 HDPE PLATE , ///////////////////////////////// 0 R A 0 0 s s gy A T N\ N NN || / LEAK
T 0200y RN NN, e R R I I I NI NI NI NI i D '~ ) BASE AGGREGATE FILL | / DETECTION
v T N e e N L WA e LS A N / SUMP
8'x24" ECCENTRIC REDUCER > 777 ////// /////‘ 5 et ‘ N SIS SN Q) N BASE AND SUBBASE AGGREGATE L /
SIS NP el R PR A SEE DWG C—303 | /
Nl s R e AR \ 3 CELL COLLECTION SUMP
() 2.5" ABOVE 1” HDPE PLATE S > \ i / NTS
. 1" HDPE PLATE % AN N\ . ,
L0 OO SN AN N A 77
CQ% e () ] () ] ] ] o ) o o + \\ S -\ \\ — — — , /}//,;,
SRS RSN R0 I I I L I )| ¢ PN N FPNN DRAINAGE GEOCOMPOSITE N == ) . 7 JUNIPER RIDGE LANDFILL EXPANSION
) o ) o o o o o o o ) z \\\\ N N\ ) / .‘]f /é'_ ) v
c % 0% 6 e’ | . SO>S . SN 80 MIL HDPE GEOMEMBRANE Nl - [ 2 OLD TOWN, MAINE
L NS \\'\ GEOSYNTHETIC CLAY LINER (GCL) -~ . XY, =
N Q B\ . ” Q/§
o N END GCL 18" ABOVE DRAINAGE GEOCOMPOSITE 7 SSIONAL B
N O N & > BOTTOM OF SUMP 60 MIL. HDPE GEOMEMBRANE W SECTIONS AND DETAILS
~ . 7 18.5° ELBOWS (TYP) 12" CLAY .
\_8”x24” ECCENTRIC REDUCER/ / L SM E T o
BASE GRADE AS cLayanen e /i 6" BASE GRADE UNDERCUT : DRAWN. BY: _SM
SHOWN ON DWG C—102 Sevee & Maher Engineers, Inc. DATE: 12/5/2014
6°x6" HDPE CROSS ENVIRONMENTAL + CIVIL + GEOTECHNICAL » WATER « cOMpLIANCE | CHECKED BYI'M
6°x12" HDPE ECCENTRIC REDUCER 4 Blanchard Road, PO Box 85A, Cumberland Center, Maine 04021 LMN:  NONE
SECTION B-— B’ Yer | 2/2016 | REVISED PER MEDEP COMMENTS | Phone 207.829.5016 « Fax 207.829.5692 * www.smemaine.com C18: SME—STD
= PCM | 7/2015 | ISSUED FOR MEDEP SOLID WASTE PERMIT APPLICATION
REV. 1 BY | DATE [STATUS JOB NO. 14101.00 DWG FILE DETAILS C—-302
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12"

7 SRS

SR TR ,,A-'

6’ DIA

GMI COMPOSITES INC.

UTILITY ACCESS COVER AND FRAME
MODEL 2600AAEHOS

LABELED "ELECTRIC” DISTRIBUTED BY
AMERICAN CONCRETE IND.

PROPOSED GROUND SURFACE

RIRIRIRIN

PRECAST BARREL SECTIONS

FINISH GRADE—\

k4 ”

COMPACTED BACKFILL—™~

2—-TRACER TAPE
WITH METAL
DETECTION STRIPS

4” DIA SCH 40 PVC
ELECTRICAL CONDUIT

]

UNDERGROUND ELECTRIC

AND COMMUNICATION TRENCH

COMMUNICATION CABLE

NTS

— 6" TOPSOIL & SEED

NAG P-300
EROSION CONTROL
MATTING W/STAPLE
PATTERN E

NOTE: DAMS SPACED AT 150’ ALONG FORCE MAIN
AND AT LOCATION SHOWN ON PLAN DRAWINGS

COMPACTED CLAY OR COMPACTED

SCREEN TILL 1" MINUS MIXED WITH
BENTONITE POWDER ~10% BY VOLUME

¥ 7T seeeo——— UNDERDRAIN  SAND
127
'S e e e MIRAFI FW 300 WOVEN
12" —~ Y GEOTEXTILE OR ENGINEER
| M P APPROVED EQUAL
6” DIA PERF DRAINAGE STONE
HDPE SDR 21 ,
‘ < 2" MIN

POND UNDERDRAIN

NTS

—NON—ROADWAY AREAS 4" OF TOPSOIL SEED &

MULCH (SEED & MULCH ALL DISTURBED AREAS)

}

1/2 OD + 6”

|

}

1/2 OD + 6”

f

<1/2 0D + 9" =

<1/2 OD + 9”»]

&

T
VAN

5" —wtf =— CONSTRUCT SURFACE TO
30" (MIN) . / AS REQUIRED ARG AP WITHAMETAL MEET EXISTING CONDITIONS 1/2 0D + 6
v L ELECTRICAL CONTRACTOR SHALL ,
2 CORE MANHOLE FOR UTILITY DIAMETER | LENGTH | SLOPE INV OUT DETECTION STRIPS (BY OTHERS) ¢ 18 AGGREGATE "SUBBASE -COURSE - GRAVEL ( / \ ) *
‘ CONDUITS AND SEAL BETWEEN CULVERTS | ) € | Freny |NVINFTY T ey | X 0/ ANED f
CONDUIT AND MANHOLE WITH P s ALK S ‘ / 1/2 OD + 6
LINKSEAL OR APPROVED EQUAL. Tomn - ” \ 008 3050 ‘? 00 \ A \ T ’&
: » - ) ’ : Y
«.»‘<—>r—12 TYP N A A A AR AATATAY \ f
R ‘ C-2BB 24 96 0.01 195.0 194.0 SIDE OF TRENCH MAY BE
e ¥ Sejsesse; SLOPED BACK TO MEET \ VARIABLE (SEE PIPE INSULATION COMPACTED CLAY OR COMPACTED
g8 sassasise C-4BA 24 78 0.01 204.4 203.7 SAFETY REQUIREMENTS DETAIL IF DEPTH OF COVER SCREEN TILL 1” MINUS MIXED WITH
A T 5F BENTONITE POWDER ~10% BY VOLUME
—mmm — C-4BB 24 78 0.01 204.4 203.7 ELECTRICAL & INSTRUMENTATION—\__| _ IS LESS THAN 5 FEET)
. . v CONDUIT (BY OTHERS) PROVIDE
12” OF 3/4" STONE ]
/ C-4F 18 78 0.04 165.0 162.0 4" SAND ABOVE AND BELOW \ PIPE DAM
USE WOVEN GEOTEXTILE FOR SOFT SUBGRADE C-4G 24 36 0.03 175.0 174.0 THE CONDUIT . TRENCH WIDTH SHALL BE s
NOTES: CONDITIONS, AS REQUESTED BY OWNER'S REPRESENTATIVE i rg%l:lTEAnlglIE[é g%DECI)I\TGOF
~ C-4HA 18 40 0.03 201.9 200.9 BACKFILL W/EXCAVATED
1. 6" DIA MANHOLE AS MANUFACTURED BY AMERICAN CONCRETE INDUSTRIES OR ENGINEER APPROVED EQUAL. MATERIAL oé SELECT BACKFILL el | 1 SIZE REQUIREMENTS FOR CONCRETE THRUST BLOCKS
2. 4000 PSI CONCRETE AT 28 DAYS. C-4HB 18 101 0.03 1785 176.0 AS DIRECTED BY ENGINEER e FoIE BBEENA[;?;NESPEE:';?STE%F;BECD P?_CSES(SSYEQANTS
3. DESIGNED FOR H-20 WHEEL LOADING. c-4l 18 80 0.13 202.5 192.0 STONE PIPE BEDDING - e 2.0 ) 10 N /A
4. CONFORMS TO ASTM C—478 SPECIFICATIONS. o " " — . 3 i o g = 30 o 55 =
5. REINFORCED TO 0.12 IN SQ/LF. | i ; ' 212 k‘:ﬁ ) /2 0D + A =5 =5 A
6. SHIPLAP JOINTS SEALED WITH BUTYL RUBBER. C-4JA 18 60 0.03 214.0 212.3 PIPE SIZE AS NOTED —— | g:;g 10” 7.0 4.0 5.0 N/A
7. EXTERIOR COATED WITH ASPHALTIC PROTECTIVE DAMPROOFING. CaB 24 3 0.02 2115 210.0 ON PLANS 12" 10.0 6.0 7.0 N/A
8. BOTTOM MIN 5'—0" BELOW FINISH GRADE. STONE PIPE BEDDING I P | 147 13.0 7.0 10.0 N/A
9. PRECAST CONCRETE VAULT MANUFACTURER TO PROVIDE ANTI-FLOATATION EXTENDED BASE SLAB AS Al 24 3 0:02 211 2100 | 16" 17.0 9.0 12.0 N/A
NECESSARY. ANTI—FLOATATION DESIGN AND SHOP DRAWINGS SHALL BE PREPARED BY THE MANUFACTURER C-4K 24 51 0.04 216.5 214.3 18" + OD UNDISTURBED .
AND SUBMITTED TO THE ENGINEER FOR APPROVAL. o i o1 .03 130 110 SIDE OF TRENCH = gggCSEEERE}-CI)RgSTEgLSO%K
’ . . o . i 4 S
ELECTRIC UTILITY MANHOLE o » = 003 B0 1530 PIPE TRENCH NO. C.D.S.—0573
NTS NTS
CULVERT SCHEDULE i
NTS D ‘ O}
CATCH BASIN SCHEDULE A OUTLET CONTROL STRUCTURE SCHEDULE |
, TOP OPENING BOTTOM OF TOP OF | OUTLET | ORIFICE | ORIFICE OUTLET (C) CULVERT oy
CATCH BASIN [PIPE INV EL| RIM EL | PIPE DIA o STRUCTURE | CONCRETE EL | CONCRETE EL| INV EL | DIA | INV EL ey (E#) CULVERT LE%%‘-T\QEFEFT_T) SLOPE . é%w@w
CB—283 195.0 5002 o4 30" DP-10 174.2 174.7 175.2 6 &1_733) 179.0 18 HDPE 52 0.06 GRAVEL
CB—4C 1750 810 o2 oa” DP—11 163.5 164.0 164.3 6 167.5 | 168.4 18 HDPE 92 0.03
BB a5 | 1832 o PO DP—12 1835 184.0 1845 | 8 | 186.8 | 188.0 | 18 HDPE 80 0.06 SECTION
' : PIPE BEND
e T T T T o se" stavowro oury aceoran TYPICAL THRUST BLOCK PLACEMENT ON BENDS
CB—4JA 214.0 218.7 18 24" BAR GUARD OR APPROVED EQUAL o '
6" TOPSOIL, SEED
SS?;—%%INGS/EQ[\)/Y CATCH BASIN SCHEDULE B AND MULCH (TYP) RIM UNDISTURBED SIDE OF TRENCH
A OPENING ¢ , EL P 30° TYP ALL THRUST BLOCKS CONCRETE THRUST BLOCK
TOP OPENING a FOR SIZE REQ'D SEE STD
DIAMETER OR EQUAL CATCH BASIN |PIPE INV EL| RIM EL | PIPE DIA DI / / / / \ \ \ \ o ) I= NO. C.D.S.—0573
8» 8» CEMENT MORTAR . DESIGNATION A (FT) B (FT) nC” (IN) ”D” (|N) \ \ \ / / / %“i {3% O"g . W,
- ADJUST TO GRADE W/BRICK _ e & o
RIM ELEV B T (1 CRS MIN, 3 CRS MAX) CB—4K 216.5 220.0 24 30 roast AL i i 1~ 'T-='='O% o TEE
=Y HAUNCHED CONE SECTION FOR ¢4 2130 | 2150 18 24 SECTIONS AS REQUIRED Q\ I o T )
RECTANGULAR FRAME SHOWN - = BRI =7 Q- T
o AGRI-DRAIN HEAVY FLEXIBLE MANHOLE T~ T oDIA ORIFICE Al ) TR )
D" DIA DUTY BAR GUARD CONNECTION W/SS BAND ~ o INV EL "E =1 B L e PR, >
OPENING COAT EXTERIOR WITH , - Rl O TEE _envel L o o BP
BITUMINOUS COATING TO MATCH OPENING N —=] |=— 5" (TYP) T o == ®0-4 ¢ =iz =TT
N (MDOT 702.12) DIAMETER OR EQUAL PIPE STU B\ Sl = %%9 % 00, = T T
s 9]
T BARREL SECTIONS 4 ID PRECAST CATCH BASIN COVER ~ o L Fe) GRAVEL
i = igEgégm,EED - AMERICAN CONCRETE OR EQUAL s % =
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12” VEGETATIVE SOIL I
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IL LLDPE TEXTURED GEOMEMBRANE ===
—— 24" SOIL BARRIER_LAYER

(SELECT WASTE SHALL BE A MINIMUM OF 6—INCHES
OF WASTE MATERIAL HAVING NO FRAGMENTS GREATER
THAN 4—INCHES IN DIAMETER AND WITH A MINIMUM
HYDRAULIC CONDUCTIVITY OF 1x107> cm/sec)
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ADJACENT TO END SECTION

END POST POST

1. INTERMEDIATE POST SPACING SHALL BE 6'—3" UNLESS OTHERWISE SHOWN.
2. POST AND OFFSET BRACKETS SHALL BE 4"x 6” I-BEAM 8.5 OR 9.0 LBS/FT. LENGTH OF 5-9”
ATTACHED WITH 5/8" DIA BOLTS WITH HEX NUTS.

3. ALL HOLES IN BEAM TO BE SHOP—PUNCHED PRIOR TO GALVANIZING.
4. RAIL PANELS AND END SECTIONS TO BE 12 GAUGE STEEL. '

5. BACK—UP PLATE TO BE PLACED BEHIND RAIL ELEMENTS AT INTERMEDIATE STEEL POSTS

(NON—SPLICE POSTS). .

6. ALL PARTS SHALL CONFORM TO CURRENT MAINE DEPARTMENT OF TRANSPORTATION STANDARD
SPECIFICATIONS.

TO BLOWER 4@ g

FINAL COVER SYSTEM

7. WHEN GUARDRAIL IS CONSTRUCTED AT UP TO FOUR FEET FROM THE EDGE OF PAVEMENT, THE

GUARDRAIL WILL BE SET FROM THE GRADE AT THE FACE OF RAIL.

NTS

8 OZ NON—WOVEN GEOTEXTILE

EXTEND 12” ON BOTH SIDES PAST RIPRAP—

8. END SECTIONS TO BE IN ACCORDANCE WITH MAINE DEPARTMENT OF TRANSPORTATION STANDARDS.
9. GUARDRAIL SET ON A RADIUS OF 150 FEET OR LESS TO BE CIRCULAR.

GUARDRAIL

NTS

RIPRAP
t=18
D50=8”
3” AGGREGATE BASE MATERIAL—
4” DRAIN OUTLET
WITH RODENT SCREEN i
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GMI COMPOSITES INC.

UTILITY ACCESS COVER AND FRAME
MODEL 2600AAEHOS

LABELED "COMMUNICATION" DISTRIBUTED
BY AMERICAN CONCRETE IND.

12” e 7w

PROPOSED GROUND SURFACE
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RTINS D

v PRECAST BARREL SECTIONS
= - AS REQUIRED
Y 7 ELECTRICAL CONTRACTOR SHALL
&
9]

CORE MANHOLE FOR UTILITY
CONDUITS AND SEAL BETWEEN
CONDUIT AND MANHOLE WITH
LINKSEAL OR APPROVED EQUAL.

g 9, »

12" OF 3/4” STONE

USE WOVEN GEOTEXTILE FOR SOFT
SUBGRADE CONDITIONS, AS REQUESTED

BY OWNER’S REPRESENTATIVE

\—GAS MANAGEMENT SYSTEM

N

OTES:

1. 4 DIA MANHOLE AS MANUFACTURED BY AMERICAN CONCRETE INDUSTRIES OR
ENGINEER APPROVED EQUAL.

2.

© N o 0o & o

9

4000 PSI CONCRETE AT 28 DAYS.

DESIGNED FOR H—20 WHEEL LOADING.

CONFORMS TO ASTM C-—478 SPECIFICATIONS.

REINFORCED TO 0.12 IN SQ/LF.

SHIPLAP JOINTS SEALED WITH BUTYL RUBBER.

EXTERIOR COATED WITH ASPHALTIC PROTECTIVE DAMPROOFING.

BOTTOM MIN 5°—0" BELOW FINISH GRADE.

PRECAST CONCRETE VAULT MANUFACTURER TO PROVIDE ANTI—FLOATATION

EXTENDED BASE SLAB AS NECESSARY. ANTI—FLOATATION DESIGN AND SHOP

D

RAWINGS SHALL BE PREPARED BY THE MANUFACTURER AND SUBMITTED TO

THE ENGINEER FOR APPROVAL.

COMMUNICATION UTILITY MANHOLE
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CONCRETE FILL: 3000 PSI

AIR ENTRAINMENT: 8% ; 1%
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NTS

COVER SYSTEM
SEE DETAIL THIS SHEET
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END POST FENCE
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EROSION CONTROL MAT (TYP)
NAG C125BN OR APPROVED EQUAL

1. END OR CORNER POSTS: NOM 2” DIA GALV STL PIPE, MIN 3.65 LB/LF OR 2 1/4” x 2" "H” SECTION,
410 LB/LF, OR 3 1/2” x 3 1/2” "L” SECTION WITH INTEGRAL FABRIC LOOPS 5.14 LB/LF.

2. LINE POSTS: NOM 1 1/2” DIA GALV STL PIPE, MIN 2.72 LB/LF OR 1 7/8" x 1 5/8" "H” SECTION, 2.70

LB/LF, OR 1 7/8” x 1 5/8” "C” SECTION, 2.28 LB/LF.

3. TOP & BRACE RAILS: NOM 1 1/4” DIA GALV STL PIPE, MIN 2.27 LB/LF OR 1 5/8" x 1 1/4” "[1"

SHAPED, ROLLED FORMED SECTION.

4, STRETCHER BARS: LENGTH TO BE 1" LESS THAN FULL HEIGHT OF FABRIC. ONE STRETCHER BAR FOR

EACH GATE AND END POST, AND TWO STRETCHER BARS FOR CORNER AND BRACING.
5. CLEARING LIMIT 10 FEET EACH SIDE OF FENCE.

CHAIN LINK FENCE

NTS

JUNIPER RIDGE LANDFILL EXPANSION
OLD TOWN, MAINE
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SPACING ISBETWEEN CHLECK DAMS

NOTE:
SHALL

AS MANF. BY MIRAFI INC.,
PROPEX SILT STOP AS MANF.

BY AM

POST —\

SILTATION FENCE
BE ENVIROFENCE
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FILTER
FABRIC
(SEE NOTE)

— FLOW

TOP_VIEW

SECTION B
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L_

SLOPE TO MEET
CHANNEL GRADE

CULVERT PIPE —/

B A
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BACKFILL
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Ground

D 50= ”A”

SECTION A—A

RIPRAP THICKNESS="T"

4” GRAVEL BORROW

MIRAFI FW700 GEOTEXTILE
OR APPROVED EQUAL

UNDISTURBED OUTLET

PLAN

INVERT TO BE DETERMINED
AT TIME OF CONSTRUCTION

6” LAYER OF LOOSE LAID STONE
(2"-3" UNIFORMLY GRADED

DO NOT DAMAGE OR
DESTROY EXIST
VEGETATION BELOW LIP
LEVEL LIP TO BE CUT
ALONG EXISTING CONTOUR

CULVERT OUTLET

o STONE CHECK DAM

WASHED STONE) PLACE STONE
/ CULVERT| L | w A t NO MACHINERY BELOW LIP RBED SURFACE
OUTLET | (FT)| (FT) | (dgg) IN.| (IN) .
) 2BA 18 | 20 8 18 ——
24" MAX 2BB 18 | 20 6 14 ,
2BA 1514 = 15 LEVEL LIP OF SPREADER 4" LOAM WITH
4BB 12 | 14 5 12 MULCH
4F 10 | 12 4 9 MIRAFI FW700 GEOTEXTILE
4G 12 | 14 5 12 OR APPROVED EQUAL
4HA 10 | 12 4 9 SECTION
4HB 10 | 12 4 9 NOTES:
18" MAX 4 18 T 20 10 >3 1. CONSTRUCT LEVEL LIP ON ZERO PERCENT GRADE TO INSURE UNIFORM SPREADING
vy 0 T 12 4 ) OF SEDIMENT — FREE RUNOFF (CONVERTING CHANNEL FLOW TO SHEET FLOW).
! 4JA 18 | 20 10 23
4B 2 | 14 5 12 2. LAST 20 FT OF DRAINAGE DITCH NOT TO EXCEED 1% GRADE
4JC 12 | 14 5 12
iE :i 14 5 12 LEVEL SPREADER | LENGTH, L (FT)
16 8 18
4N 10 | 12 4 9 DP—10 20
THE DISTANCE SUCH THAT POINTS DP—11 15
A AND B ARE OF EQUAL ELEVATION RIPRAP APRON DP—12 15
RI LEVEL SPREADER
NTS
- LENGTH, L N EROSION CONTROL
6” TOPSOIL MAT "E” OR
FDEPTH, D gSI\TN%héLOF W /SEED APPROVED EQUAL
AND MULCH

”B”

RIPRAP THICKNESS, t
dgg =A
GRAVEL

MIRAFI FW700 GEOTEXTILE OR
APPROVED EQUAL

EROSION AND SEDIMENTATION CONTROL
TEMPORARY AND PERMANENT

A. GENERAL

1. Soil erosion and sediment control will be done in accordance
with the Maine Erosion and Sediment Control: Best Management
Practices, Maine Department of Environmental Protection, March
2003.

2. The contractor will be responsible for the repair/replacement/
maintenance of all erosion control measures until all disturbed
areas are stabilized.

3. Disturbed areas will be permanently stabilized within 7 days of
final grading. Disturbed areas not to be worked upon within 14
days of disturbance, shall be temporarily stabilized within 7 days of
the disturbance.

4. Removal of trees, bushes and other vegetation, as well as
disturbance of topsoil will be kept to @ minimum while allowing
proper site operations.

5. Suitable topsoil will be stripped and stockpiled for reuse in final
grading. Topsoil will be stockpiled in @ manner such that natural
drainage is not obstructed and no off—site sediment damage will
result. If a stockpile is necessary, the side slopes of the topsoil
stockpile will not exceed 2:1. Silt fence will be installed around the
perimeter of all topsoil stockpiles. Topsoil stockpiles will be
temporarily seeded with Aroostook rye, annual or perennial ryegrass,
within 7 days of formation, or temporarily mulched if seeding
cannot be done within the recommended seeding dates.
Recommended seeding dates and application rates are as follows:

* Aroostook Rye: Recommended Seeding Dates: 9/15 — 11/1
Application Rate: 112 Ibs/acre

* Annual Ryegrass: Recommended Seeding Dates: 4/1 — 7/1
Application Rate: 40 Ibs/acre

* Perennial Ryegrass: Recommended Seeding Dates: 8/15 — 9/15
Application Rate: 40 Ibs/acre
Mulch:

o Hay or Straw: Application Rate: 1.5 — 2.0 tons/acre.
Anchor with mulch netting (installed per manufacturer’s
recommendations)

o Wood Fiber Cellulose: Application Rate: 4,000 Ibs/acre.
Anchoring not required

B. TEMPORARY MEASURES
1. _Silt Fence

(a) Siit fence will be installed prior to and downgradient of all
construction activity where soil disturbance may result in erosion.

(b) The height of a silt fence will not exceed 36 inches.

(¢) Unless a prefabricated system is utilized, the filter fabric will be
purchased in a continuous roll cut to the length of the barrier to
avoid the use of joints. When joints are necessary, filter cloth will be
spliced together only at a support post, with a minimum 6—inch
overlap, and securely sealed.

(d) Posts will be spaced a maximum of 10 feet apart at the barrier
location and driven securely into the ground (minimum of 12 inches).
When extra strength fabric is used without the wire support fence,
post spacing will not exceed 6 feet.

(e) A trench will be excavated approximately 6 inches wide and 6
inches deep along the line of posts and upgradient from the
barrier.

(f) The fabric will not extend more than 36 inches above the original
ground surface. Filter fabric will not be stapled to existing trees.

(g) When extra strength filter fabric and closer post spacing are
used, the wire mesh support fence may be eliminated. In such a
case, the filter fabric will be stapled or wired directly to the posts
with all other provisions of item (f) applying.

(h) The trench will be backfilled and the soil compacted over the
filter fabric.

(i) Silt fences will be removed when they have served their useful
purpose, but not before the upgradient areas have been permanently
stabilized.

(j) Siit fences will be inspected immediately after each rainfall, which
exceeds 1 inch in a 24—hour period, and at least daily during
prolonged rainfall. If there are any signs of erosion or sedimentation
below them, appropriate repairs will be made. If there are signs of
undercutting at the center or the edges, or impounding of large
volumes of water behind them, they will be replaced with a
temporary crushed stone check dam.

(k) Should the fabric on a silt fence decompose or become
ineffective prior to the end of the expected usable life, and the
barrier still be necessary, the fabric will be replaced promptly.

(1) Sediment deposits should be removed after each storm event if
significant buildup has occurred or if deposits exceed 15 inches in
depth.

(m) In lieu of providing the 4” x 4” trench for conditions of frozen
ground, severe rocky soll or hummucky conditions with large roots,
or other prohibitive conditions. A wood waste compost/bark mulch
filler berm may be used in such situations.

2. Stone Check Dams

(a) Stone check dams should be constructed of 2 to 3 inch stone.
The stone should be placed according to the configuration shown on
the detail. Hand or mechanical placement will be necessary to
achieve complete coverage of the ditch or swale and to ensure that
the center of the dam is lower than the edges.

(b) Check dams should be installed as the swale is being
constructed.

(c) Sediment will be removed from behind the check dams when it
has accumulated to one half of the original height of the dam.

(d) Check dams will be removed when the grass has matured
sufficiently to protect the ditch or swale. The area beneath the
check dams will be seeded and mulched immediately after the check
dams are removed.

(e) Regular inspections will be made to ensure that the center of
the dam is lower than the edges. Erosion caused by high flows
around the edges of the dam will be corrected. If evidence of
siltation in the water is apparent downstream from the check dam,
the check dam will be inspected and adjusted. Check dams will be
checked for sediment accumulation after each significant rainfall.

CONSTRUCTION SEQUENCE

1. Construct temporary sediment and erosion control facilities. Erosion
and sediment measures shall be installed prior to any earth moving
operation in the area of work.

2. All permanent ditches are to be stabilized with vegetation or stone
check dams prior to directing runoff to them.

Inspect and maintain all erosion and sediment control measures.

4, Complete permanent erosion control measures which may include
seeding, mulching, and landscaping.

5. Remove all temporary erosion control measures.
6. Each stage will be stabilized prior to initiating the next stage.

7. Any exposed areas will be hay mulched prior to winter shutdown, if
necessary.

EROSION CONTROL MEASURES

1. The smallest practical area of land shall be exposed to construction
at any one time.

2. The temporary erosion control measures shall be maintained until
permanent erosion control measures are present.

3. All areas disturbed by construction shall have available loam placed
before seeding (or an acceptable alternative).

4. After construction is terminated, all temporary erosion control
measures shall be removed and accumulated sediment disposed of in
a secure location.

5. Mulch shall be mowings of acceptable herbaceous growth, free from
noxious weeds or woody stems, and shall be dry.

3. Wood Waste Compost/Bark Muich Filter Berms

(a) The filter berm shall consist of an approved wood waste
compost/bark mulch mix or recycled composted bark flume grit and
fragmented wood generated from water—flume log handling systems
or small shredding of stumpage (6 inches long x 1/2” dia.). The
mixture needs to be a well-graded blend of organic and mineral
substance. The composition is usually manufactured on or off site
and by blending it with a well graded sand and gravel. The objective
is a tight, heavy, non—erodible mixture that is not composed of one
uniform material, i.e. just bark muich will not suffice. Comparable
composted mixes can be used upon approval of the Department of
Environmental Protection, Bureau of Land and Water Quality.

(b) The mix shall conform to the following standards:

* Moisture Content 30 — 60%

* PH-5.0-8.0

* Screen Size — 100% less than 3” max.; 70% less than one inch.
* No less than 40% organic material (dry weight) by loss of ignition.
* No stones larger than 2 inch diameter.

* Silts, clays or sugar sands are not acceptable in the mix.

(c) Installation and Size of Berm:

The dimensions of the berm are more a function of the strength of
the material than the flows (forces) it will encounter. At a minimum
the berm shall be 4 feet wide and 18 inches high. The berm shall
be placed, uncompacted along a relatively level contour. Wherever
possible the existing surface must be scoured and the mixture keyed
in like any other sediment control measure.

(d) Maintenance:

All deficiencies shall be immediately corrected with additional material
place on top of the berm to reach the desired height. When the
berm is decomposed, clogged with sediment, eroded, or becomes
ineffective, it shall be replaced.

(e) Clean up and Retrieval:

At the end of the job, an erosion control berm shall be removed or
spread out so that the native earth can be seen below.

(f) Rock Filter Berms

To provide more filtering capacity or to act as a velocity check dam,
a berm’s center can be composed of clean crushed rock ranging in
size from the French drain stone to riprap. The rocks shall be laid
on geotextile to facilitate removal and the geotextile shall be
wrapped over the core layer of stone and then covered with another
layer of erosion control mix. The center core of stone shall be
approx. 12 inches high or two—thirds the height of the filter berm.
R?ck filter berms shall be a minimum of 18 inches high by 4 feet
wide.

4. Stabilized Construction Ent

(a) Aggregate size: Use 2 inch stone, or reclaimed or recycled
concrete equivalent.

(b) Aggregate thickness: Not less than eight inches.

(c) Width: 16 foot minimum, but not less than the full width of
where ingress or egress occurs.

(d) Length: as required, but not less than 50 feet.

(e) Geotextile: To be placed over the entire area to be covered with
aggregate. Piping of surface water under entrance shall be provided
as required. All piping is impossible, a mountable berm with 5:1
slopes will be permitted.

(f) Criteria for Geotextile: The filter cloth shall be woven or
NON-WOVEN fabric consisting only of continuous chain polymeric
filaments or yards of polyester. The fabric shall be inert to
commonly encountered chemicals, hydrocarbons, mildew and rot
resistant.

(1) Acceptable materials are Trivira Spunbound 1135, Mirafi 600X, or
equivalent.

(2) Fabrics not meeting these specifications may be used only when
design procedure and supporting documentation are supplied to
determine aggregate depth and fabric strength.

(g) Maintenance: The entrance shall be maintained in a condition
which will prevent tracking of sediment onto public rights—of-way.
When washing is required, it shall be done in on an area stabilized
with aggregate which drains into an approved sediment trapping
device. All sediment shall be prevented from entering storm drains,
ditches, or waterways.

5. Erosion Control Mats

(a) During the growing season (April 15 to September 15) use mats
specified in the drawings or, if not specifically identified, use North
American Green S75 or equal or mulch with netting on:

* The base of grassed waterways and steep slopes (>15 percent)
* Any disturbed soil within 100 feet of streams and wetlands.

During the late fall and winter (September 15 to April 15) use heavy
grade mats specified in the drawings or, if not specifically specified,
use North American Green SC150 or equal on all areas noted above,
plus use lighter grade mats or mulch with netting on:

* Sideslopes of grassed waterways
* Moderate slopes (>8 percent)

(2) Install mats in accordance with manufacturers’ recommendations.
C. PERMANENT MEASURES
1._Riprapped Aprons and Plunge Pools

(a) Construct riprapped aprons in accordance with the details shown
on the drawings.

(b) Stone for riprap will consist of sub—angular field stone or rough
unhewn quarry stone. The stone will be hard and of such quality
that it will not disintegrate on exposure to water or weathering, be
chemically stable and suitable in all other respects for the purpose
intended. The bulk specific gravity (saturated surface—dry basis) of
the individual stones will be at least 2.5.

(¢) The riprap should be placed so that it produces a dense
well-graded mass of stone with a minimum of voids. The desired
distribution of stones throughout the mass may be obtained by
selective loading at the quarry, controlled clumping of successive
loads during final placing, or by combination of these methods. The
riprap should be placed to its full thickness on one operation. The
riprap should not be placed in layers. The riprap should not be
placed by dumping into chutes or similar methods which are likely to
cause segregation of the various stone sizes. Care should be taken
not to dislodge the underlying material when placing the stones.

The finished slope should be free of pockets of small stone or
clusters of large stones. Hand placing may be necessary to achieve
the required grades and a good distribution of stone sizes. Final
thickness of the riprap blanket should be within plus or minus 1/4
of the specified thickness.

(d) Riprap will be inspected periodically to determine if high flows
have caused scour beneath the riprap or dislodged any of the stone.
If repairs are needed, they should be accomplished immediately.

" Anchor mulch with mulch netting installed per manufacturer’s

2. Topsoil. Seed. Muich
(a) Topsoil: Use stockpiled materials spread to the depths shown on

the plans, if available. Approved topsoil substitutes may be used (refer
to Section C—2 of Erosion and Sediment Control BMP, see Note 2).

(b) Seeding should be completed by August 15 of each year. Late
season seeding may be done between August 15 and September 15.
Areas not seeded or which do not obtain satisfactory growth by
October 1, will be seeded with Aroostook Rye or muiched at rates
previously specified herein. After November 1, or the first killing frost,
disturbed areas should be treated as specified in (c) below.

SEEDING SPECIFICATIONS

(120 Ibs/acre) (120 Ibs/acre)

Tall Fescue 54 Ibs/acre (Aroostook Rye 100%)
Red Fescue 25 Ibs/acres

Red Top 5 Ibs/acres

Ladino Clover 13 Ibs/acre

Annual Ryegrass 8 Ibs/acre

Birdsfoot Trefoil 5 Ibs/acre

Timothy 10 Ibs/acre

(2) Fertilizer: Apply 1300 pounds per acre of 10—10—10 fertilizer or
equivalent per acre (29.8 Ibs/1,000 sq. ft.).

(3) Lime: Apply ground limestone at a rate of 3 tons per acre (138
Ibs/1,000 sq. ft.).

(4) Mulch: Mulch with hay or straw at 2.0 — 3.0 tons per acre, or
2-3 bales per 1,000 sq. ft.

recommendations.

(c) If permanent vegetated stabilization cannot be established due to
the season of the year, all exposed and disturbed areas not to
undergo further disturbance are to have dormant seeding applied and
be temporarily mulched to protect the site. The following methods may
be used to perform a dormant seeding:

(1) Prepare the seedbed, add the required amounts of lime and
fertilizer, then mulch and anchor. After the first killing frost and before
snow fall, broadcast or hydroseed the selected seed mixture. Double
the regular seeding rates for this type seeding.

(2) When soil conditions permit, between the first killing frost and
before snow fall, prepare the seedbed, lime and fertilize, apply the
selected seed mixture, and mulch and anchor. Double the regular
seeding rates for this type of seeding.

Dormant seedings need to be anchored extremely well on slopes, ditch
bases and areas of concentrated flows.

Dormant seeding requires inspection and reseeding as needed in the
spring. All areas where cover is inadequate must be immediately
reseeded and mulched as soon as possible.

(3) Erosion Control Mats

(a) During the growing season (April 15~Sept 15) use mats indicated
on drawings or, if not specified use North
American Green S75 or equal or mulch with netting on:

* The base of grassed waterways
* Steep slopes (>15%)
* Any disturbed soil within 100 feet of lakes, streams and wetlands

During the late fall and winter (Sept 15—April 15) use heavy grade

mats indicated on drawings or, if not specified use North American
Green SC150 or equal on all areas noted

above plus use lighter grade mats or mulch with netting on:

* Side slopes of grassed waterways
* Moderate slopes (>8%)

(b) Install mats in accordance with manufacturers’ recommendations.
3. Lined Ditches

On designated ditches, use reinforced mats (North American Green as
specified or approved equal) as permanent stabilization. Install mats in
accordance with manufacturers’ recommendations.

D. CONSTRUCTION SEQUENCE

It is anticipated that construction will commence upon receipt of all
necessary permits and approvals. The following outlines the
preliminary construction sequence:

a. Install silt fence and other temporary erosion control measures
for the construction of Cell and accessory facilities such as
detention ponds, berms, and service roads;

b. Construct upslope stormwater diversion berms, ditches, culverf
outlets, and control structures:

c. Clear and grub Cell areas;

d. Construct service road;

e.. Construct Cell base grade and underdrain system;

f. Construct Cell liner system, and leachate collection system;
g. Operate Cell;

h. As permanent erosion control measures become stabilized, remove
temporary measures (e.g., silt fence, stone check dams); and

i. Install intermediate and final cover on cells filled to capacity in
areas shown in the Cell Development Plans — Appendix C of this
application.

E. CONSTRUCTION INSPECTIONS

Inspections will be undertaken by qualified personnel to ensure that
temporary and permanent erosion and sedimentation controls are
properly installed and correctly functioning, and that additional
erosion control measures are installed if needed. Such inspections
will occur bi—weekly and after each significant rainfall event (1 inch
or more within @ 24 hour period) during construction until
permanent erosion control measures have been properly installed and
the site is stabilized.
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