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Ming-Tai Chao, P.E.
Environmental Engineer ||

NCDENR — Solid Waste Section RECEIVED .
401 Oberlin Rd. May 24, 2011 via a mail
Raleigh, NC 27605 Solid Waste Section

Raleigh Central Office
Re: Permit to Construct Phase 3
Wayne County Municipal Solid Waste Landfill Facility
Permit No. 96-06

Dear Mr. Chao:

In response to your email dated May 19, 2011, we submit the following:
Response to DWM Comment Number 1! (Drawings)

We have revised Drawings F1, F2, F3 and E1.

Response to DWW Comment Number 2: (Post-Closure Costs)
We have revised Page 334 as requested..

Please find enclosed one (1) hard copy of the revised page 334, the four(4) revised drawings and
the Electronic copy. If you have any questions or need additional information please don't hesitate
to give us a call.

Sincerely,
MUNICIPAL ENGINEERING SERVICES CO., PA

Lisa H. Crawford
Designer

Enclosures

PO Box 97, Garner, North Carolina 27529 (919) 772-5393
PO Box 828, Morehead City, NC 28557 (252) 726-9481 PO Box 349, Boone, NC 28607 (828) 262-1767

SUBSURFACE UTILITY ENGINEERING (SUE)
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Permit No. ‘ Date |DocumentID No.
96-06 | May24,2011 | 14007

DELIVERED

May 19, 2011 via an e-mail
Solid Waste Section

ChaO, Ming'tai Raleigh Central Office

From: Chao, Ming-tai

Sent: Thursday, May 19, 2011 2:44 PM

To: '‘Wayne Sullivan'

Subject: FW: Phase 3 PTC, Wyane County MSWLF, # 96-06
Attachments: 13957.pdf

Hey Wayne:

| have two comments on the new submittal which was received on 05/18/2011.

1. The following figures have the old IDs of the methane gas wells which are inconsistent with those in
the Landfill Gas Monitoring Plan dated April 12, 2011 (Doc ID 13611). They are: Figures F1, F2, & F3
in the Facility Plan. Figure E1 in the Engineering Plan. Please revise this figures accordingly.

2. Inthe post-closure cost estimate (page 334), please add the costs for “soil cover (cap) monitoring and
repairing problem” in the amount of $100,000.00 for 30 years to the final costs.

Please provide me a electronic copy of the final document and hard copy of the revised portions of the permit
application document — figures and post-closure estimates.

By the way, Christine has approved the Design Hydro today (Doc ID 13957) — see attachment.

I am currently working on the draft PTO for Phase 1 & 2 and PTC for Phase 3. Upon receiving your final
document, I will submit the draft permit to Ed for review and approval. Please be sure that County submit the
correct FA (including the 3 million dollars) to Donald Herndon (919-508-8502) ASAP. Without his FA
approval, Ed may not sign the permit. Thanks for your and your associates’ assistances and patients on this
year-long permit-reviewing journey.

Best regards,

Ming-Tai Chao, P.E.

Environmental Engineer Il

Permitting Branch, Solid Waste Section
Division of Waste Management

1646 Mail Service Center

Raleigh, NC 27699-1646

401 Oberlin Road, Suite 150, NC 27605
Tel: 919.508.8507, Fax 919.733.4810
ming.chao@ncdenr.gov
http://portal.ncdenr.org/web/wm/sw

E-mail correspondence to and from this address may be subject to the
North Carolina Public Records Law and may be disclosed to third parties.

From: Chao, Ming-tai

Sent: Wednesday, May 18, 2011 2:40 PM

To: 'Wayne Sullivan'

Subject: Phase 3 PTC, Wyane County MSWLF, # 96-06
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Hey Wayne: | received the new submittal of the PTC application and two figures this noon for the above-referenced
landfill. | will start the review this afternoon. By the way, could you send me the electronic copy of this new submittal?

So that | can upload the document to the DWM web site. Thanks.

Ming Chao



North Carolina Department of Environment and Natural Resources
Division of Waste Management

Beverly Eaves Perdue Dexter R. Matthews Dee Freeman
Governor Director Secretary
May 19, 2011

Mr. Tim Rogers, Solid Waste Director
406 B South Landfill Road
Dudley, North Carolina 28533

Re:  Technical Review of Design Hydrogeologic Report,
Ground and Surface Water Sampling and Analysis Plan, and
Landfill Gas Monitoring Plan
Wayne County Subtitle D Landfill Phase 3 Expansion
Wayne County, Dudley, North Carolina
Permit No. 96-06, Document ID No. 13957

Dear Mr. Rogers:

The North Carolina Solid Waste Section has completed a technical review of the Design
Hydrogeologic Study DIN 10382, Ground and Surface Water Sampling and Analysis Plan DIN
13717 and Landfill Gas Monitoring Plan DIN 13611 submitted as part of the Permit to Construct
Application for the Wayne County Subtitle D Landfill Phase 3 Expansion.

The Groundwater and Surface Water Sampling and Analysis Plan is amended to include three
new groundwater monitoring wells (MW-14, MW-15, and MW-16) associated with the Phase 3
expansion area plus thirteen existing groundwater monitoring wells (MW-1 through MW-13) to
comprise a total groundwater monitoring network of sixteen wells. Piezometers installed during
subsurface exploration of Phase 3 will need to be abandoned prior commencement of
construction activities.

Surface water will be monitored at 4 locations: existing surface water sampling points SW-2,
SW-3, SW-4 and SW-5. One leachate sample will be collected at leachate collection point LE-1.

The Design Hydrogeologic Study and the Ground and Surface Water Sampling and Analysis
Plan meet the criteria of 15A NCAC 13B .1623(b) and .1624(b) (4), and therefore, this portion of
the Permit to Construct Application is approved.

The Landfill Gas Monitoring Plan was submitted and reviewed on April 12, 2011. Seven
existing landfill gas monitoring points (MP-17 through MP-21, MP-24 and MP-25) are located
on the western and eastern perimeters of Phases 1 and 2 of the landfill. Five additional landfill
gas monitoring points MP-26 through MP-30 will be installed on the northern perimeter of Phase
3 of the landfill. The Landfill Gas Monitoring Plan meets the regulatory requirements of 15A
NCAC 13B .1626(4) (b).

1646 Mail Service Center, Raleigh, North Carolina 27699-1646 One =T
Phone: 919-508-8400 \ FAX: 919-733-4810 \ Internet: www wastenotnc.org NorthCarolina
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Piezometers, groundwater monitoring wells, and borings located in the proposed phase for
construction may be abandoned now or after a Permit to Construct is issued by the Solid Waste
Section. Prior to construction of the new phase, all piezometers, groundwater monitoring wells,
and borings located within the footprint must be properly abandoned by overdrilling first
(exception of non-cased borings) and sealed with grout in accordance with 15A NCAC 2C.0113
(d) entitled “Abandonment of Wells”.

Well abandonment records (GW-30 form) for each decommissioned piezometer, boring, and
groundwater monitoring well must be certified by a Licensed Geologist in accordance with rule
.1623(b)(2)(I) and submitted to the Solid Waste Section in accordance with 15A NCAC
02C.0114(b). After the piezometers and/or groundwater wells are abandoned and new landfill
gas well(s) constructed, submit an updated monitoring well location drawing.

The new groundwater monitoring wells must be sampled for the Appendix | constituent list,
including Mercury, Chloride, Manganese, Sulfate, Iron, specific conductance, pH, temperature,
Alkalinity, Total Dissolved Solids prior to the Solid Waste Section issuing the Permit to Operate.
In addition to a hard copy report, provide the Solid Waste Section with an electronic copy of the
groundwater and surface water monitoring data collected at the landfill facility. Guidelines for
sampling groundwater and surface water, and submitting data electronically can be located at the
Solid Waste Section’s web site: http://wastenotnc.org/swhome/technical_assistance.asp

Additional Geologic, Ground Water and Monitoring Requirements will be included in the
Permit to Construct.

If you have any questions, you may contact me at (919)508-8506.

Sincerely,

Christine Ritter
Hydrogeologist
Solid Waste Section

Cc:  Madelaine German, Municipal Engineering Services Company, P.A.
Ming-Tai Chao, DWM
Ed Mussler, DWM
Wes Hare, DWM


http://wastenotnc.org/swhome/technical_assistance.asp
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May 13, 2011

Ming-Tai Chao, P.E.
Environmental Engineer |l
NCDENR - Solid Waste Section
401 Oberlin Rd.

Raleigh, NC 27605

Re: Permit to Construct Phase 3
Wayne County Municipal Solid Waste Landfill Facility
Permit No. 96-06

Dear Mr. Chao:

In response to your email dated April 13, 2011, we submit the following:

Facility Plan
Response to DWM Comment Number 1: (Section 1.1.2)

We have revised the text.

Response to DWM Comment Number 2: (Section 1.1.2)

The text has been revised.

Response to DWM Comment Number 3: (Section 1.1.1)

The text has been revised.

Operation Plan

Response to DWM Comment Number 4 (Leachate Breakouts):
We have added Section 5.5 - Appendix Ill.

Response to DWM Comment Number 5: (ADC)

We have added Section 5.6 — Appendix IV back into the text.

Additional Comments{ PTO — Phase 1 & 2/PTC Phase 3

Response to DWM Comment Number 1: (Compliance History Review)
This will be provided directly to you from the county.

Response to DWM Comment Number 2: (Financial Assurance)

The text has bee revised as requested.

PO Box 97, Garner, North Carolina 27529 (919) 772-6393

PO Box 828, Morehead City, NC 28557 (252) 726-9481 PO Box 349, Boone, NC 28607 (828) 262-1767
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Ming-Tai Chao May 13, 2011 2

Please find enclosed one (1) hard copy of the complete revised text, and two (2) drawings that were
revised due to Hydrogeologic Comments. If you have any questions or need additional information
please don't hesitate to give us a call.

Sincerely,
MUNICIPAL ENGINEERING SERVICES CO., PA

@Z;;g% il ('V?}%(éﬂﬂQ

Lisa H. Crawford
Designer

Enclosures

Cc: w/o Enclosures: Tim Rogers, Solid Waste Director



Chao, Ming_]-tai

‘Permit No. ‘ Date ‘ Document ID No. ‘
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ISSUED

April 13, 2011 via an e-mail
Solid Waste Section

Raleigh Central Office

From:

Sent:

To:

Cc:

Subject:
Attachments:

Dear Mr. Rogers:

Chao, Ming-tai

Wednesday, April 13, 2011 4:06 PM

‘Tim.Rogers@waynegov.com'

‘Joan C. Snider'; 'Wayne Sullivan'; Hare, Wes; Mussler, Ed; Herndon, Donald
Additionall Comments on PTC -Phase 3, Wayne County MSWLF, 96-06
ADC.Guidance.Draft.pdf; Compliance History Review-Wayne County.pdf

I have completed the another round review of the engineering portions of the permit application for Phase 3.
Below are the questions or comments that need your inputs:

Facility Plan

1. (Section 1.1.2) This Section describes that the facility is open 4 days per week, but according to the
Wayne County website, the landfill opens for public four and half days per week, closed on Sunday &
Wednesday. Please provide the correct info of operation hours and days in Section 1.1.2..

2. (Section 1.1.2) The waste disposal rate stated in this Section is 402 ton per day (tpd) which is less than
the existing permit-approved 450 tpd. Does the County intend to reduce the waste disposal rate?
Additionally, the annual disposal rate and tpd are normally calculated from the projected air space of the
5-year phase (cy) converting to tonnage according the historical compaction effort & density and
operation day per year. So please provide me the final annual disposal tonnage and the tonnage per day
for the next 5 years.

3. The Section 1.1.1 describes the facility has a permitted total capacity of 5,004,195 cy. However, the
total capacity in Section 1.2 is 5,365,695 cy (including 3,825,935 cy from Phase 2 (unused) through
Phase 8 plus the maximum inventory waste of 1,539,760 cy from Phases 1 &2). | believed the capacity
of 5,004,195 cy, approved in 1997 is the air space of the landfill excluding volume consists of the final
cover system because the 1600 Rule does not require report the total gross capacity (later 500 Rule
requires the total gross capacity & so does the DWM'’s annual report). The way to straight out this
matter, | suggest that “Soli needed for closure” of 398,066 cy in Section 1.2 is replaced with the value of
361,500 cy, the difference between 5,365,695 cy & 5,004,195 cy. Additionally, to be consistent through
the Facility Plan, in Section 1.1.1, please rephrase the last sentence in the first paragraph that “The
facility has a permitted air space of 5,004,195 cubic yards. The approved gross capacity that is the
measured volume between the top of the protective cover and the top of final cover is 5,365,695 cubic
yards”. If you agree with my suggestion please revise these Sections accordingly.

Operations Plan

4. The Division Audit Report dated January 25, 2011 indicated that ponding water and leachate outbreaks
occurred at the landfill. To properly manage and control the runoff and prevent from recurrence of the
similar situation in the future, County must modify the Operations Plan to address the provisions for
inspecting, preventing, and repairing leachate breakout on the side slopes and standing water at landfill.

5. The Division Audit Report dated January 25, 2011 indicated that tarps are being used as an alternative
daily cover (ADC). | went through the DWM file system and couldn’t locate any application that has
been submitted by County to request for using tarp as an ADC. | can’t find approval documents
including existing permit to allow County use tarp as an ADC in lieu of 6-inch earthen material, either.
Therefore, please provide me the document of approving use of the trap as an ADC issued by DWM;
otherwise, Wayne County must cease applying ADC immediately and use earthen material as daily

1
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cover according to Rule 15A NCAC 13B .1626(2) and the existing permit condition. If County wants to
use an ADC, please submit an application according to the attached guidance document and modify the
Operations Plan.

In addition to the responses to the above-mentioned comments, County must complete the following conditions
(It is advised that the issuance of the permit [PTO- Phase 1 & 2 /PTC- Phase 3] for Wayne County MSWLF is
contingent on the DWM approval of these conditions):

1. The approved Compliance History Review. The permit shall not be issued to County until the
compliance review is completed and approved by DWM. The questionnaire form has been sent over
to your attention twice last year. Up to now the Solid Waste Section has not received the completed
form yet. Again, | am attaching the form in this e-mail for you to complete the processes. This process
will cover both landfill facilities - C&DLF (96-01) & MSWLF (96-06). Please complete the form
ASARP, if you have any question please contact Mr. Donald Herndon, the Compliance Officer at 919-
508-8502 or ask Mr. Wayne Sullivan for assistance.

2. The approved financial assurance (FA). Pursuant to NCGS 130A-295.2(h), effective August 1, 2009,
Wayne County must also provide financial assurance sufficient to cover a minimum required amount of
three million dollars ($3,000,000.00) for potential assessment and corrective action at the MSWLF
facility and costs of closure and post-closure care at Phases 1 & 2 areas. The Solid Waste Section agrees
to allow environmental monitoring costs and maintenance costs being removed out of post-closure costs
and rolling into costs for potential assessment and corrective action. The approaches for cost
adjustments and final costs for closure, post-closure, and potential assessment and corrective action are
shown below:

The process for recalculating Post Closure Costs is pretty straight forward. The costs that can be transferred to
the $3 million are ground water and surface water monitoring, landfill gas monitoring and the maintenance of
these monitoring networks.

In the case of Wayne County:

2003 Post Closure Estimates =51,291,600

(subtract)

2003 Groundwater and Surface water Monitoring Estimate=5705,600

2003 Methane Gas Monitoring Estimate=572,000

2003 Monitoring Network Maintenance=560,000

(equals)

2003 Reduced Post Closure Cost Estimates=$454,000

Post Closure Costs adjusted for inflation (2% each year) for 2011 dollars=$532,000
2003 Closure Costs=4,060,466

Closure Costs adjusted for inflation (2% each year) for 2011 dollars=54,757,000
2011 Potential Assessment and Corrective Action=$3,000,000

Total Financial Assurance in 2011 dollars=$8,289,000

If you have any questions of the above-mentioned matters, please feel free to contact me.



Best regards,

Ming-Tai Chao, P.E.

Environmental Engineer Il

Permitting Branch, Solid Waste Section
Division of Waste Management

1646 Mail Service Center

Raleigh, NC 27699-1646

401 Oberlin Road, Suite 150, NC 27605
Tel: 919.508.8507, Fax 919.733.4810
ming.chao@ncdenr.gov
http://portal.ncdenr.org/web/wm/sw

E-mail correspondence to and from this address may be subject to the
North Carolina Public Records Law and may be disclosed to third parties.
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March 31, 2011

Ming-Tai Chao, P.E.
Environmental Engineer
NCDENR — Solid Waste Section
401 Oberlin Rd.

Raleigh, NC 27605

Re: Permit to Construct Phase 3
Wayne County Municipal Solid Waste Landfill Facility
Permit No. 96-06

Dear Mr. Chao:
In response to your letter March 11, 2011, we submit the following:

Section 1.0 — Facility Plan

Response to DWM Comment Number 1: (Section 1.2. Landfill Capacity)

We have revised the text.

Section 2.0 —~Engineering Plan

Response to DWM Comment Number 2: (Section 2.1.3)

The plans and text have been revised to reflect these changes.

Response to DWM Comment Number 3: (Section 2.1.3)

'The plans and text have been revised to reflect these changes.
Response to DWM Comment Number 4 (Engineering Plan Figures):
All drawings have been revised.

Section 4.0 —Construction Quality Assurance (CQA) Plan

Response to DWM Comment Number 5: (4.2.2)

The text has been revised.

Response to DWM Comment Number 6: (Section 4.2.6)

We have added the requested text in Section 4.2, because we were address all components of the
liner system we decided it should be placed in a general section, not just in the protective cover
section.

PO Box 97, Garner, North Carolina 27529 (919) 772-5393
PO Box 828, Morehead City, NC 28557 (252) 726-9481 PO Box 349, Boone, NC 28607 (828) 262-1767
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Ming-Tai Chao March 31, 2011 2

Response to DWM Comment Number 7: (Section 4.2.7)
The text has not been revised. Testing is not required for this material.
Response to DWM Comment Number 8: (Section 4.2.11)

The text has been revised.

Section 5.0 — Operation Plan

Response to DWM Comment Number 9:

As agreed, the LFGCC's, LFGTE As-Builts and Operation Plan will be smeitted with the QA/QC
documents.

Section 6.0 — Closure Plan

Response to DWM Comment Number 10: (Section 6.1)

The text has been revised.

Response to DWM Comment Number 11: (Section 6.3)

The text has been revised in Section 6.3 to match the revised text in Section 1.2.

Response to DWM Comment Number 12: (Section 6.8):

The text has been revised in Section 6.7 and the cost estimate in Section 6.8 remains the same.

Section 7.0 ~ Post-Closure Plan

Response to DWM Comment Number 13: (Section 7.2)
The text has been revised to show the correct total.

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

Sincerely,
MUNICIPAL ENGINEERING SERVICES CO., PA

L t] Crantnd

Lisa H. Crawford
Designer

Enclosures

Cc: w/o Enclosures: Tim Rogers, Solid Waste Director
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North Carolina Department of Environment and Natural Resources
Division of Waste Management
Beverly Eaves Perdue Dexter R. Matthews Dee Freeman
Governor Director Secretary

Solid Waste Section
March 11, 2011

Mr. Tim Rogers

Solid Waste Director

460 B South Landfill Road
Dudley, NC 28333

Re:  Additional Comments on Permit To Construct Application for Phase 3 (Permit
Application), Wayne County Municipal Solid Waste Landfill (MSWLF)
Wayne County, North Carolina
Permit No. 96-06, Document ID No. (Doc ID) 13196

Dear Mr. Rogers:

The Division of Waste Management (DWM), Solid Waste Section has reviewed the February 02
2011 letter and attached revised Permit Application (Doc 1D12973), submitted by Municipal
Engineering Services Co., Inc. (MESCO), on behalf of Wayne County, to respond the DWM’s
comments (Doc ID 12580) dated January 04, 2011. Based on the review Solid Waste Section
has additional comments on the new submittal, and your responses to the following comments
will expedite the review of the Permit Application:

Section 1.0 — Facility Plan

1. (Section 1.2 Landfill Capacity) In the last sentence of the Section 1.2, the estimated schedule
of closure will be approximately 33 years, the reported 743 years” is likely a typographic
error. Please make necessary correction.

Section 2.0 — Engineering Plan

2. (Section 2.1.3, page 15) The Solid Waste Management Rule (Rule) 15A NCAC 13B
.1624(b)(4) requires that a MSWLEF shall be constructed so that the post settlement bottom
elevation of the base liner system is a minimum of four feet above the season high
groundwater table and bedrock datum plan counters established in the Design
Hydrogeological Report prepared in accordance with Rule .1632(b) of this section.”
Pursuant to Rule .1624(b)(4) requirement, County must revise the description of the “vertical
separation — waste and season high groundwater” in Section 2.1.3 accordingly.

3. (Section 2.1.3, page 15) Section 2.1.3 reported that “Phase 3 has a minimum vertical
separation ... of 9.11 ft.” However, according to the data presented in Table 5 and Drawing
Nos. Plate 4A/Sheet No. 1 of 1 and Plate 4B/Sheet No. 1 of 1 of the Design Hydrogeologic

1646 Mail Service Center, Raleigh, North Carolina 27699-1646 One .
Phone: 919-508-8400 \ FAX: 919-733-4810 \ Internet: www.wastenotnc.org/swhome NorthCarolina
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Mr. Tim Rogers
March 11, 2011
Doc ID 13196
Page 2 of 4

4.

Study (Doc ID 10382) for Phase 3 development dated July 2008, the elevations of seasonal
high groundwater and long term seasonal high underneath the Phase 3 ranging from 134 to
152 feet above mean seal level (amsl), from the west to east directions; and the elevations of
designed subgrade range from 165 to 139.5 feet amsl - from center portion of the Phase 3
toward the west end (west sump area) and from 165 to 153 feet amsl - from center portion of
the Phase 3 toward the east end (east sump area) as shown on Drawing No. E6/Sheet 8 of 17.
Superposing or overlapping the above-referenced drawings, it is evident that the minimum
vertical separation distances occur in the vicinity of each of the two sump areas,
approximately 4.79 feet (east sump area) and 4 feet (west sump area), respectively.

However, according to the Engineering Plan the calculated total settlement on the subgrade
underneath Phase 3 area resulting from the proposed 115-feet-high waste loading is
approximately 18 inches or 1.5 feet. The Rule .1624(b)(4) requires that vertical separation
distance is measured from the post settlement top elevation of the subgrade. Therefore, the
actual minimum vertical separation distances occur in the vicinity of each sump area, after
subtracting out 1.5 feet settlement, approximately 3.29 feet (east sump area) and 2.5 feet
(west sump area), respectively. County must conduct the following actions:

Redesign the final subgrade elevations of each landfill cell to meet the requirements
stated in Rule .1624(b)(4) & (7).

Re-examine the designs and calculations of the proposed leachate collection and removal
system (LCRS) in the Engineering Plan to ensure the expected leachate can be properly
and safely removed by gravity drain according to the requirements stated in Rule
.1624(b)(2).

Revise the related information due to the change of subgrade elevations throughout the
Permit Application resulting from the response to the Comment 3i, such as the total gross
landfill capacity for Phase 3 and/or future phases in the Facility Plan (text, tables and
drawings).

(Engineering Plan Figures) Please address the following concerns:
(Drawing No. E2/Sheet 4 of 17) The references of details of silt fence and inlet/outlet
protections to Sheet 6 of 17 is incorrect. The correct reference is Sheet 7 of 17. Please
correct the typo on the drawing.

(Drawing No. E6/Sheet 8 of 17 through Drawing No. E8/Sheet 10 of 17 and E13/ Sheet
15 of 17) The designed final grade lines for each layer may be subjected to changes in
accordance the responses to the Comment No. 3.

Section 4.0 Construction Quality Assurance (CQA) Plan

5.

(Sections 4.2.2, pages 237 through 239) For the sake of consistency of the testing methods as
specified in Section 4.2.11, please use ASTM D2487 to replace ASTM D2488 in Section
4.2.2.



Mr. Tim Rogers
March 11, 2011
Doc ID 13196
Page 3 of 4

6. (Section 4.2.6, page 260) Please add the QA/QC testing requirements (testing method,
frequency, and minimum passing criteria [26 degree]) of the interface angles between
Geocomposite Drainage Layer and 3-ft-thick protective soil cover and FML (60-mil textured
HDPE) which are the components of the proposed base liner system and to be installed on
the 3 (horizontal) to 1 (vertical) side slopes of the proposed Phase 3.

7. (Section 4.2.7, Paragraph (2) - Stone Surrounding Perforated Collection Pipe, page 264)
Please provide the QA/QC testing methods and frequency on the stone (NCDOT aggregate
standard size No. 5) surrounding the perforated collection piping to ensure that the stone
column has a minimum hydraulic conductivity of 0.1 cm/sec or 0.04 inch/sec in consistent
with LCRs design in the Section 2.2.4 (on page 139) of the Engineering Plan.

8. (Section 4.2.11, Paragraph 5 (b)(3) - Sample Procedures, on page 274) The testing
passing/failure criteria are applicable to HDPE but not applicable to LLDPE. Please revise
the testing passing/failure criteria accordingly.

Section 5.0 — Operations Plan

9. The Solid Waste Section conditionally accepts the response to the Comment No. 21 dated
January 04, 2011. Wayne County must submit the LFGCCs and LFGTE as-built drawings
and a revised Operation Plan with QA/QC document to the Solid Waste Section for review
and approval. The Permit To Operate for the new Phase 3 will not be issued to Wayne
County until this pre-operational condition is completed fulfilled.

Section 6.0 — Closure Plan

10. In Section 6.1, the estimate of the maximum inventory of waste (1,539, 258 cubic yards) ever
on-site over the active life to date of the landfill facility is not consistent with the one (1,539,
760 cubic yards) described in Section 1.2 of the Facility Plan. Please clarify.

11. In the last sentence of the Section 6.1, the estimated schedule of closure (43 years) is likely a
typographic error of 33 years (see Comment No. 1). Please make necessary correction.

12. (Section 6.8) The cost item No0.8 must also include costs of material (gravel, geotextile, etc.)
other than vent pipes for methane gas system as described in Section 6.7 and presented in the
previously submitted Permit Application. Please revise the cost estimate according to the
Closure Plan and related drawing — Typical Methane Gs Collection Well to Vent Conversion
Detail on Drawing No. E-12/Sheet 14 of 17.

Section 7.0 — Post-Closure Plan

13. (Section 7.2) The sum of the total estimated costs in the amount of $2,064,000 for the
proposed Post-Closure cares is incorrect. The correct value is $2,154,000. Please make
necessary correction.

Please submit DWM the completed written responses and the hard copy of the portions of the
Permit Application which are subjected to change and one completed electronic copy of the
submittal (the responses letter and the completed new permit application). The Solid Waste
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Section appreciates your efforts and cooperation in this matter. 1f you have any permitting
questions, please contact me at (919) 508- 8507.

Sincerely,

Ming-Tai Chao, P.E.
Environmental Engineer |1
Permitting Branch, Solid Waste Section

CC:
Wayne Sullivan, MESCO Ed Mussler, Permitting Branch Supervisor
Donna Wilson, DWM Christine Ritter, DWM

Dennis Shackelford, DWM Wes Hare, DWM

Central File
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SITE PLANNING/SUBDIVISIONS SUBSURFACE UTILITY ENGINEERING (SUE)

February 2, 2011

Ming-Tai Chao, P.E.
Environmental Engineer |
NCDENR - Solid Waste Section
401 Oberlin Rd.

Raleigh, NC 27605

Re: Permit to Construct Phase 3
Wayne County Municipal Solid Waste Landfill Facility
Permit No. 96-06

Dear Mr. Chao:
In response to your letter January 4, 2011, we submit the following:

General

L

FacParmiCo o # (B
The agency name has been revised as requested. P06

oo 100

IS Koo P2 L& I20p\ DIV 2973

Section 1.0 — Facility Plan

Response to DWM Comment Number 1: (Section 1.2. Landfill Capacity)

We have revised the plans and the text. We eliminated Phases 9 and 10 and revised Phases 7 and 8 to
reduce the amount fill, and to eliminate the need for a substantial permit amendment.

Response to DWM Comment Number 2: (Section 1.1.2)

The text has been revised.

Response to DWM Comment Number 3: (Section 1.4.2, i. —iii.)
The text has been revised.

Section 2.0 -Engineering Plan

Response to DWM Comment Number 4: (Section 2.1.3)

(i)  The text in question, was mistakenly included and is not relevant to this project. The text has
been revised to address this project.

(i.) The text has been revised.

(ii.) We have raised the subgrade, cohesive soil liner and the protective cover, in the sump area
in question, to allow a cushion of vertical separation from the seasonal high groundwater. The
drawings have been revised to reflect this change.

(iv.) The requirement for separation is four feet between the waste and the seasonal high
groundwater, therefore the amount of separation is acceptable, even with the possible 18
inches of settlement.

/s
A

PO Box 97, Garner, North Carolina 27529 (919} 772-5393
PO Box 828, Morehead City, NC 28557 (252) 726-9481 PO Box 349, Boone, NC 28607 (828) 262-1767
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Response to DWM Comment Number 5: (Section 2.2.4 Initial Calculation on Page 137)

The text in question, was mistakenly included and is not relevant to this project. The text has been
revised to address this project.

Response to DWM Comment Number 6 (Section 2.2.8):

Due to the change in allowable volume, we have revised the Facility Drawings. ECS Limited was
given the new highest possible fill height and they have redone the settlement analysis. This Letter
has been added to Section 2.2.8.

Response to DWM Comment Number 7 i.-v.: (Engineering Plan Figures)
The Engineering Drawings have been revised as requested.

Section 4.0 ~Construction Quality Assurance (CQA) Plan

Response to DWM Comment Number 8:

The text has been revised as requested.

Response to DWM Comment Number 9: (Section 4.1)

The text has been revised as requested.

Response to DWM Comment Number 10, i.-iii.: (Section 4.2.2)
The text has been revised as requested.
Response to DWM Comment Number 11: (Section 4.2.3)

The text in Table 1 of Section 2.4 has been revised as requested.

Response to DWM Comment Number 12: (Section 4.2.3, Subsection 3.5, on page 249)

The text has been revised in Sections 3.3.1 and 4.2.3 as requested.

Response to DWM Comment Number 13: (Section 4.2.4)

i. The text has been revised to address the alternate liners.

ii. We have changed Section 4.2.10 from “Closure of Cohesive Soil Cap” to “Conformance
Testing for Interface Friction Angles of Capping Materials”. Subsequently, all remaining
subsection numbers have been shifted down one number, for example what was Section
4210 is now 4.2.11.

Response to DWM Comment Number 14: (Section 4.2.5)

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

Response to DWM Comment Number 15: (Section 4.2.6:

We have changed Section 4.2.10 from “Closure of Cohesive Soil Cap” to “Conformance Testing
for Interface Friction Angles of Capping Materials”. Subsequently, all remaining subsection
numbers have been shifted down one number, for example what was Section 4210 is now
4.2.11.
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Response to DWM Comment Number 16:(Section 4.2.7)

Please revisions made in the 12/15/2010 revision, (blue text) Section 4.2.7 (2).

Response to DWM Comment Number 17(i. - iii.): (Section 4.2.10)

The text has been revised as requested..

Response to DWM Comment Number 18(i. - iii.): (Section 4.2.11)

The text has been revised as requested.

Response to DWM Comment Number 19(i. - iii.): (Section 4.2.11)

We have changed Section 4.2.10 from “Closure of Cohesive Soil Cap” to “Conformance Testing for
Interface Friction Angles of Capping Materials”. Subsequently, all remaining subsection numbers

have been shifted down one number, for example what was Section 4.2.10 is now 4.2.11.

Section 5.0 - Operation Plan

Response to DWM Comment Number 20(i. — v.}:

The text has been revised as requested.

Response tc DWM Comment Number 21:

The text has been revised as requested.

Response to DWM Comment Number 22(i. - v.):

At this time, the County is in the process of modifying and expanding the LFGCC system. We are
unable to address the items of concern at this time. We will be able to submit LFGCC As-Builts and

a revised Operation Plan with the QA/QC documents.

Section 6.0 - Closure Plan

Response to DWM Comment Number 23(Section 6.1):

The text has been revised to be consistent with the Facility Plan.
Response to DWM Comment Number 24(Section 6.3):

The text has been revised.

Response to DWM Comment Number 25(Section 6.6):

The text has been revised to be consistent with the Facility Plan.
Response to DWM Comment Number 26(i.-iii.) (Section 6.8):
The text has been revised to address the differences in acreages.

Section 7.0 - Post-Closure Plan

Response to DWM Comment Number 27(i.-ii.) (Section 7.2):

The text has been revised to address the increase in wells and maintenance.
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Please find enclosed one (1) hard copy of the revised drawings and text, and a CD with the revised
Permit to Construct application. If you have any questions or need additional information please
don't hesitate to give us a call.

Sincerely,
MUNICIPAL ENGINEERING SERVICES CO., PA

Lo M Lol

Lisa H. Crawford
Designer

Enclosures

Cc: w/o Enclosures: Tim Rogers, Solid Waste Director
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North Carolina Department of Environment and Natural Resources
Division of Waste Management
Beverly Eaves Perdue Dexter R. Matthews Dee Freeman
Governor Director Secretary

Solid Waste Section
January 04, 2011

Mr. Tim Rogers, Solid Waste Director
460 B South Landfill Road
Dudley, NC 28333

Re:  Comments on Permit To Construct Application for Phase 3 (Permit Application)
Wayne County Municipal Solid Waste Landfill (MSWLF)
Wayne County, North Carolina
Permit No. 96-06, Document ID No. (Doc ID) 12580

Dear Mr. Rogers:

On December 22, 2010, the Division of Waste Management (DWM), Solid Waste Section
received the revised Permit to Construct Application for Wayne County MSWLF - Phase 3 (Doc
ID 12564) which did not include the Design Hydrogeologic Study. This Permit Application is
replaced the originally permit application (Doc ID 10887) submitted to the DWM in June 2010.
Both applications are prepared and submitted by Municipal Engineering Services Co., Inc.
(MESCO) in Garner, North Carolina, on behalf of Wayne County.

The Solid Waste Section has completed a review of the engineering related portions of the new
Permit Application in accordance with the Solid Waste Management Rule (Rule), 15A NCAC
13B .1600 et seq. Based on the review, the Solid Waste Section has the following comments on
the new submittal, and your responses to the comments will expedite the review of the Permit
Application. The Solid Waste Section Hydrogeologist will review the Design Hydrogeologic
Study (Doc 10382) and may request any additional information related to water quality
monitoring and hydro-geology in a separate letter upon completion of his or her review.

General

Please use the correct name of the agency — the Division of Waste Management throughout the
Permit Application, not Division of Solid Waste or Department. Please conduct a global search
throughout this Permit Application and make necessary corrections.

Section 1.0 — Facility Plan

1. (Section 1.2 Landfill Capacity) This Section describes that the Wayne County MSWLF has a
total capacity of 7,585,258 cubic yards (cy), consisting of the current in-place waste volume
of 1,539,258 cy (Phases 1 & 2) and the remaining available airspace of 6,045,498 cy
(remaining Phases 2 and future Phase 3 through Phase 10). The proposed total capacity is

1646 Mail Service Center, Raleigh, North Carolina 27699-1646 One .
Phone: 919-508-8400 \ FAX: 919-733-4810 \ Internet: www.wastenotnc.org/swhome NorthCarolina

An Equal Opportunity \ Affirmative Action Employer th”rd//y
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3.

not consistent with the original approved capacity of 5,004,195 cy as described in the Section
1.1.1 of the Permit Application and the existing Permit Condition No. 3 (Part 1, Attachment
2) of Permit to Construct — Phase 2 issued on February 3, 2004. If County plans:
To adopt the originally approved landfill capacity of 5,004,195 cy. County must revise
the landfill capacity of each to-be-developed phase in Section 1.2 and the Facility Plan
Drawings No. F6/Sheet 8 of 15 through Drawings No. F13/Sheet 15 of 15. Or
To increase the landfill total capacity from 5,004,195 cy to 7,585,258 cy which results in
a permit substantial amendment in accordance with NCGS 130A-294(b1)(1) due to more
than 10% quantity of solid waste to be disposed in the Wayne County MSWLF. Pursuant
to Rule .1603(a)(1)(E) County must submit a Site Study and conduct a local government
approval processes according to the Rules .1617 and .1618 and pay the statutorily
required permit fee.

Within 30 calendar days after receiving this letter, Wayne County must inform the DWM
of the final decision on the landfill total capacity. Should County fail to timely respond this
comment, the Solid Waste Section will reject the Permit Application and return the
application document back to Wayne County.

(Section 1.1.2) The existing PTO for Phase 2 allows Wayne County MSWLF to receive
permitted wastes at an average disposal rate of approximately 450 tons per day based on 312
operating days per year. This approved waste disposal rate is greater than the proposed 402
tons per day as described in this Section. If County intends to maintain the disposal rate of
450 tons per day, please make clear statement in the Section 1.1.2; otherwise, the new rate of
402 tons per day will be specified in the new PTO for Phase 3.

(Sectlon 1.4.2) Please address the following concerns:
The average monthly flow rate and the peak daily value, collected from layer 4 per acre
for a five-year period, are inconsistent with the data show in the HELP Model in Section
2.2.3. Please clarify.
The values of average head and maximum head on layer 5 per acre for a five-year period
are inconsistent with the data show in the HELP Model in Section 2.2.3. Please clarify.
The layer 4 is a drainage layer, not the HDPE liner. Please correct this typo.

Section 2.0 — Engineering Plan

4.

(Sectlon 2.1.3) Please address the following concerns:
The minimum vertical separation distances (between subgrade and seasonal high
groundwater; between subgrade and long term seasonal high) described in the subsection
are different from the data presented in Table 5 of the Design Hydrogeologic Study and
Drawing No. E13/Sheet 15 of 17. Please clarify.
According to the conclusions in Section 2.2.8, the estimated total settlement under the
projected waste loads is 18 inches, not 7 inches as described in the Section 2.1.3. Please
correct this typo.
Around the sump area on the eastside of the Phase 3, the vertical separation distance is
approximately 3.5 feet to four feet between subgrade and seasonal high groundwater as
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shown at the cross-section at Station 2+00 on Drawing No. E13/Sheet 15 of 17. This
designed landfill subgrade does not meet the requirement stated in Rule .1624(b)(4).

iv. Has the settlement of the soil strata underneath the landfill, resulting from the wastes
loading been considered in the design of landfill base subgrade? When the data in Table
5 of the Design Hydrogeologic Study subtracts the estimate settlement of 18 inches, the
designed subgrade of the landfill cell around borings P3-3 and P3-13 are less than the
minimum four (4) feet separation requirement.

To respond the Comment Nos. 4.iii & 4.iv, County must re-examine the designed landfill cell
to ensure that the designed final subdrades of landfill cell meets the requirement stated in
Rule .1624(b)(4). Should the landfill base subgrade elevations are changed, County must
revise the related information in the Permit Application, such as the total landfill capacity for
each to-be-developed phase, tables, figures in the Facility, Engineering, and Operations
Plans.

5. (Section 2.2.4 - Initial Calculation on Page 137) The irrelevant information to the Wayne
County MSWLF is described in this section, such as the leachate lagoon capacity, calculated
amount of leachate from Phase 3 operation by HELP Model, actual leachate generation in the
last five years, and the treatment plant receiving leachate generated from the landfill. Please
provide the correct facility-specific information.

6. (Section 2.2.8) According to the Figure 2 and the “Project Information” Section, the landfill
final grade elevation of 280-ft amsl is inconsistent with that (330-ft amsl) on Facility Plan
Drawing No. F12/Sheet 14 of 15. Please address the following concerns resulting from the
above-mentioned discrepancy:

I.  The report based on the information as illustrated on Figure 2 and concluded that “the

applied load is approximately 8,185 psf, resulting in estimated settlement on the order of
18 inches.” Since the settlement of the soil strata underneath the landfill is one of the
crucial factors to determine if the final design landfill subgrade meets the vertical
separation requirement stated in Rule .1624(b)(4), settlement analysis for the landfill
must consider the loading generated from all phases construction and operation according
to the Facility Plans. It is evident that approximately 50-feet of addition waste loading
has not been considered in the settlement analysis; therefore, please re-run the analysis
according to the landfill final grade elevations (Please also consult the responses to the
Comment No. 1 for the information).

ii.  Please use the estimated settlement amount (from the above-mentioned comment) to (a)
design the final grade elevations of the Phase 3 landfill cells (refer to Comment No. 4.
Iv.) and (b) to evaluate if the settlement of the foundation soil (both total settlement and
differential settlement) will cause or contribute to the failure of the geosynthetic liners or
leachate collection systems.

iii.  Provide the assumptions, references, and calculation processes pertain to the settlement
analyses (both total settlement and differential settlement) and the evaluation report
stated in the Comment No. 6.ii.

7. (Engineering Plan Figures) Please address the following concerns:
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(Drawing No. E2/Sheet 4 of 17) The references of details of silt fence and inlet/outlet
protections to Sheet 6 of 17 is incorrect. The correct reference is Sheet 7 of 17. Please
correct the typo on the drawing.

(Drawing No. E6/Sheet 8 of 17 through Drawing No. E8/Sheet 10 of 17 and E13/ Sheet
15 of 17) The designed final grade lines for each layer may be subjected to changes in
accordance the responses to the Comment Nos. 1, 4.iv, & 6.1.

(Drawing No. E14/Sheet 16 of 17) Please provide the typical details of “Typical Pressure
Pipe Trench” (force-main lines) and “Leachate System Cleanout” to the drawing.
(Drawing No. E15/Sheet 17 of 17) The reference of details of permanent anchor trench
and cohesive clay liner to Sheet 10 of 15 is incorrect. The correct one is Sheet 16 of 17.
Please correct the typo on the drawing.

The size of the reducer, connecting riser and header leachate pipes, is incorrectly
specified as 12” X 8” on Drawing No. E9/Sheet 11 of 17; the correct size shall be 24” X
8” as specified on Drawing No. E15/Sheet 17 of 17. Please make necessary correction.

Section 4.0 Construction Quality Assurance (CQA) Plan

8.

10.

11.

Since the “project Engineer” is not defined in the Section 4.1, please conduct a global search
throughout the Section 4.0 to ensure the name of “Project Engineer” is replacing by
“Engineer,” “Project Superintendent” is replacing by “Flexible Membrane Liner
Superintendent,” and “CQA Inspector” is replacing by Construction Observer.”

(Section 4.1) This CQA Plan shall be prepared for constructing all landfill components
described in the Permit Application including final cover systems; therefore, please revise the
Contractor’s responsibility by adding “construction of final cover system and gas venting
system” in the third sentence of the fifth paragraph of this Section.

(Sections 4.2.2) Please address the following concerns:

i. In the Paragraph (i), what provisions are there to repair the holes after the survey stakes
are pulled out of the soil surfaces? Please clarify.

ii. In the Paragraph (1), please add” and mixed in the field using either a plug mill or a soil
stabilizer.” to the end of the second sentence.

iii. In the Paragraphs (h) & (n), should the area requires to be reworked or replaced also be
retested? Please clarify.

(Section 4.2.3) According to Sections 2.2.6 and 2.2.8 of the Engineering Plan, the interface
friction angles between geosynthetic material and earthen material are summarized below:

Material Interface Interface Angle Note

(degree)

Landfill Base (on a 3 to 1 slope)

Compacted Clay Liner( CCL) / GCL 25 p. 147

GCL/FML (60-mil HDPE) 21 pp.187 & 196

FML(60-mil HDPE)/Geocomposite Drainage Layer 26 pp.190 &195

Geocomposite Drainage Layer/Protective Soil Layer | 26 p. 148
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Therefore, please revise the minimum criteria of the interface friction angles listed in Table 1
of Subsection 2.4 (on page 245) accordingly.

12. (Section 4.2.3, Subsection 3.5, on page 249) Please address the following concerns for
construction and backfilling of the permanent anchor trenches:

i. Specify the earthen material (type & maximum grain size, etc.) and the minimum
compaction effort (determined by ASTM D698) for the compacted backfill in the anchor
trenches, which is consistent with the compaction effort noted in the “Permanent Anchor
Trench Detail” on Drawing No. E14/Sheet 16 of 17.

ii. Specify field QC testing methods and frequencies (1 test per xx linear feet) on the
compacted backfill in the anchor trenches

13. (Section 4.2.4) Please address the following concerns:

I.  The first sentence (on page 251) of the last paragraph proposes the 60-mil HDPE liner
will be placed in direct contact with moist cohesive soil liner. What about the condition
of the alternate liners (18-in-thick CCL and GCL)? Please clarify.

ii.  Please add the QA/QC testing requirements (testing method, frequency, and minimum
passing criteria [26 degree]) of the interface angles between FML (60-mil textured
HDPE) and Geocomposite Drainage Layer.

14. (Section 4.2.5) Please address the following concerns:

I.  (Paragraph (c) — Destructive Testing, on page 259) Please add the specification of “the
tensiometer that has a constant separation rate of 2.0 inch per minute for peel and shear”
to this subparagraph (2) Procedure for Destructive Testing.

ii.  (Paragraph (d) — Quality Assurance Laboratory Testing, on page 260) The repair
procedure must address the repair procedures pertaining to the FML underlain by the
alternate liner # 2 (CCL and GCL) conditions. Please clarify

15. (Section 4.2.6) Please add the QA/QC testing requirements (testing method, frequency, and
minimum passing criteria [26 degree]) of the interface angles between Geocomposite
Drainage Layer and 3-ft-thick protective soil cover.

16. (Section 4.2.7) Please provide the QA/QC testing methods and frequency on the stone
surround perforated collection piping to ensure that the stone column has a minimum
hydraulic conductivity of 0.1 cm/sec or 0.04 inch/sec consistent with LCRs design in the
Section 2.2.4 (on page 139) of the Engineering Plan.

17. (Section 4.2.10, on Page 269) Please address the following concerns:
i.  Inthe Paragraph (i), what provisions are there to repair the holes after the survey stakes
are pulled out of the soil surfaces? Please clarify.
ii.  Inthe Paragraph (m) please add “such as tire ruts” to the end of the last sentence in
consistent with the Section 4.2.2 (m).
iii.  Inthe Paragraphs (h) & (n), should the area requires to be reworked or replaced also be
retested? Please clarify.
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18. (Section 4.2.11) Please address the following concerns:

I.  (Paragraph 1 (c) — Verification, on page 272) The CQA testing properties and frequencies
shall be consistent with Section 4.2.4. Therefore, add the following paragraph to the
Section 4.2.11.(1) Paragraph (c):

The Engineer will remove a sample from 1 out of 4 rolls delivered to the site and have a
third party lab test for thickness, density, carbon black content & dispersion, and all
tensile properties. The lab will have been accredited by the Geosynthetic Accreditation
Institute (GAL).

ii.  (Paragraph 2 (c) — Method of Deployment, subparagraph (c), on page 272) Specify
deployment and installation of the FML panels follow the manufacturer’s
recommendations and sound and accepted engineering practices.

iii.  (Paragraph 5 (b) - Sample Procedures, on page 274) Add the specification of “the
tensiometer that has a constant separation rate of 2.0 inch per minute for peel and shear”
to the first step.

19. (Section 4.2.11) With respect to the testing of interface friction angles between the
components consisting of the final cover system, the technical specification must be prepared
and describe: testing methods and frequencies, and the minimum interface friction angles
between:

I.  The 24-inch-thick Protective Soil Cover and the 250-mil-double-bounded drainage
composite.
ii.  The 250-mil-double-bounded drainage composite and the 40-mil LLDPE.
iii. ~ The 40-mil LLDPE and the 18-inch-thick compacted clay liner

The specified minimum interface friction angles must be equal to or exceeding those
designed values concluded from the Section 2.2.9 in the Engineering Plan.

Section 5.0 — Operations Plan
20. Please address the following concerns and make necessary corrections:

i.  The reference for the Explosive Gas Control Plan is incorrect in the ninth paragraph
(Section 5.1 on page 289). The Explosive Gas Control Plan is located in Section 5.4 —
Appendix II.

ii.  Since the Section 5.3 -Appendix | describes the Waste Screening and Inspection Plan, the
reference of the Appendix | analyte for groundwater and surface water sampling in
Section 5.3 (the fifth paragraph, Section 5.1 on page 290) of the Operations Plan is
incorrect. Please provide the correct reference.

iii.  Please delete “Section 5.4-Appendix I1” from the subparagraph b of the Part 2 (Cover
Material Requirements) of Section 5.2, which is not relevant to the cover material
requirements.

iv.  The reference for the Explosive Gas Control Plan is incorrect in the subparagraph b of the
Part 4 (Explosive Gas Control) of Section 5.2. The Explosive Gas Control Plan is located
in Section 5.4 — Appendix II.

v.  According to the Engineering Plan in the Permit Application, the leachate generated from
the County’s MSWLF is treated in the City of Goldsboro wastewater treatment plant.
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Kinston wastewater treatment plant stated in the subparagraph d of the Part 12 (Leachate
Management Plan) of Section 5.2 is likely a typo.

21. There is a discrepancy of the required schedule for restoring the vegetative ground cover and
control erosion between Section 5.1 (2™ paragraph on Page 290) and Section 5.2 (the
subparagraph b of the Part 7 — Erosion and Sedimentation Control Requirements on Page
294). Please clarify.

22. The landfill gas collection and control system (LFGCCs) and landfill gas to energy project
(LFGTE) are installed and operating at the Wayne County MSWLF. Please address the
following concerns:

i.  Provide the as-built drawings to show the layout of the existing gas extraction
locations, identifications and survey coordinates of extraction wells and control valves,
the header line runs and sizes, the locations of condensate/leachate lockouts or sumps,
and the location of flare station.

ii.  Please describe the condensate/leachate handling and management plan.

iii.  Because the LFGCCs and LFGTE are regulated by air quality permits issued by the NC
Division of Air Quality, please briefly describe the permit type and submit a copy of
the valid permit appended to the Operations Plan.

iv.  Because the LFGCCs and LFGTE are operated during the active-life span of the
MSWLF, the Operations Plan needs to describe the routine inspection, repair, and
maintenance requirements for the system, the system operator qualification and training
(such as SWANA's “Landfill Gas System Operation and Maintenance” training
courses), and fire prevention.

v.  Please describe how the operation of LFGCCs is coordinated with daily operations of
the MSWLF.

Section 6.0 — Closure Plan

23. In Section 6.1, the estimate of the maximum inventory of waste ever on-site over the active
life to date of the landfill facility is 1,626,907 cubic yards; however, this volume is in
consistent with the one described in Section 1.2 of the Facility Plan. Please clarify.

24. (Section 6.3) In the Paragraphs (h) & (n), should the area requires to be reworked or replaced
also be retested? Please clarify.

25. (Section 6.6) The material specification of the drainage composite stated in Section 6.6
(Geonet thickness of 220 mils) is inconsistent with that (Geonet thickness of 250 mils) stated
in Section 4.2.13 and drawings. Additionally, please specify the weight of geotextile (6, 8 or
10 oz/yd?) of the selected geocomposite. Please clarify.

26. (Section 6.8) please address the following concerns:
i.  The Labor Costs (Cost Item No. 7) of $200,000 dollars are the same amounts for closing
a 20-acre site in a nearby county. Since the Wayne County MSWLF, encompassing the
65 acres is subjected to closure; the labor costs for the planned closure activities are
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likely be higher than those for closing a 20-acre site. Please revise the labor costs and
final total costs.

ii.  According to Engineering Plan Drawing No. E11/Sheet 13 of 17, County has and will
install a total of approximately 62 gas extraction wells. The wells in the end their service
will be converted to gas vents as shown on Drawing No. E12/Sheet 14 of 17. Therefore,
for the Cost Item No. 10, the number of wells shall be 62, not 10. Please revise the cost
accordingly.

iii.  The costs for Engineering and QA/QC of the liners and Certification Report of $200,000
dollars are the same amounts for closing a 20-acre site in a nearby county. Since the
Wayne County MSWLF, encompassing the 65 acres is subjected to closure; the Cost
Item No. 11 for the QA/QC test shall be higher than those for closing a 20-acre site.
Please revise the costs accordingly.

Section 7.0 — Post-Closure Plan
27. (Section 7.2) Please address the following concerns on the cost estimates

i.  Please add costs for inspection and maintenance of the security fence, signs, access
roads, and vegetation (including mowing) and costs for engineering &certification
report.

ii.  There are 16 groundwater monitoring wells, not 12 wells subject to semi-annually
sampling requirements according to the Ground and Surface Water sampling and
analysis Plan in Appendix E of the Design Hydrogeologic Study. Please revise the
costs associated with water quality monitoring in the post-closure period.

Within 30 calendar days after receiving this letter, Wayne County must submit DWM the
completed written responses and the hard copy of the portions of the Permit Application which
are subjected to change and one completed electronic copy of the submittal (the responses letter
and the completed new permit application). The Solid Waste Section appreciates your efforts
and cooperation in this matter. If you have any permitting questions, please contact me at (919)
508- 8507.

Sincerely,

Ming-Tai Chao, P.E.
Environmental Engineer Il
Permitting Branch, Solid Waste Section

cc:
Wayne Sullivan, MESCO Ed Mussler, Permitting Branch Supervisor
Donna Wilson, DWM Christine Ritter, DWM

Dennis Shackelford, DWM Wes Hare, DWM

Central File
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r:ac/%rm/g;o D # Date Doc 1D# i
Mr. Tim Rogers, Solid Waste Director ?é“‘“" !
460 B South Landfill Road mm@;? Olons |08 124 110 |ON 2 2 300
Dudley, NC 28333 \

Subject: Administrative Review on the Permit to Construct Application — Phase 3

Wayne County MSWLF, Wayne County, North Carolina
Permit No. 96-06, Document ID No. (Doc ID 10930)

Dear Mr. Rogers:
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SECTION 1.0

FACILITY PLAN
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Background

The County currently owns and operates a Subtitle D Sanitary Landfill (Permit No. 96-06) located
approximately 2.7 miles northwest of Dudley North Carolina, off of S.R. 1129. They also have a
Construction/Demolition Landfill and a White Goods Facility. All facilities are located on the Owner’s
property. The new Phase is adjacent to the existing Phase 2. Access to the landfill will be the same
as is presently being used. Waste currently received in the existing Phase will be disposed of in the
new Phase.

The old landfill site has recently had a methane collection system installed. The Construction/Demolition
landfill is located on top of the old landfill site.

General

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

The Facility will consist of eight (8) phases of development. The first two phases already exists,
leaving six (6) phases to be built in the future. Phase 3 parallels existing Phase 2 and is
approximately 21 acres in size.

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

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

P:\solid waste\G06096 Wayne Co. PTC Ph. 3\documents\G06096-PTC ph.3.doc Ich  4/23/2010 rev. 12/15/2010 Rev. 2/1/2011 Rev. 3/17/11 Rev. 5/13/2011



1.1 Waste Stream

1.1.1 Waste Types

The Facility will accept Municipal Solid Waste: any solid waste resulting from the operation of
residential, commercial, industrial, governmental, or institutional establishments that would normally
be collected, processed, and disposed of through a public or private solid waste management
service is considered Municipal Solid Waste. The facility has a permitted air space capacity of
5,004,195 cubic yards. The approved gross capacity that is the measured volume between the top
of the protective cover and the top of the final cover is 5,365,695 cubic yards.

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

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

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

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

Wastewater treatment sludges must pass the paint filter test and the TCLP test before they may be
accepted and co-disposed in the lined area. Hazardous waste as defined within 15A NCAC 13A, to
also include hazardous waste from conditional exempt small quantity generators, Polychlorinated
biphenyls (PCB) waste as defined in 40 CFR 761 are prohibited.

1.1.2 Disposal Rates

The Facility is open 5 days per week. The Facility has a permit approved tons per day of 450. The
life of the Facility will depend on disposal rates and compaction, which can vary through out the life
of the Facility. This variance can either increase or decrease the life of the Facility.

1.1.3 Service Area
The Facility will accept only waste from Wayne County.

1.1.4 Waste Segregation

The Facility will segregate Municipal Solid Waste, Construction/Demolition Waste, Yard Waste,
Recyclables, White Goods, and Tires. The Facility will use the current access route from the
existing Sanitary Landfill; and the attendant at the existing scale house will direct incoming wastes
to their appropriate areas. An attendant is on site to direct segregation of waste during the hours of
operation of 7am-5:30pm, Monday, Tuesday, Thursday and Friday, and 7am-5pm on Saturday.
Waste segregation will continue to occur at the existing facility, with MSW being the only type of
waste being disposed in the new MSWLF units.

1.1.5 Equipment Requirements

The Facility has and uses the following equipment:

826 Cat Compactor
Front-end Loaders
Pans

Dozers

Backhoe

g~
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1.2 Landfill Capacity

The Life Expectancy calculations were calculated for Phases 2-8 of development with a vertical expansion
being included when a Phase is constructed adjacent to the previous Phase. Each successive phase will vary
in size due to being able to expand onto the previously filled areas. The Operation Plan of the Engineering
Report will delineate this more clearly. Each individual Phase volume other than Phase 2 is estimated. The
airspace is a net volume excluding the capping requirements.

LIFE EXPECTANCY CALCULATIONS PHASES 2-8

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

Life expectancy based on using the annual average of 110,200 cubic yards/year, for the first year and
an annual increase of 0.83% for each year thereafter.

Phases Airspace Available Years of Life
Phase 2 = 245,951 cubic yards = 2.05 years
Phase 3 = 541,887 cubic yards =4.92 years
Phase 4 = 702,461 cubic yards =6.12 years
Phase 5 = 687,397 cubic yards =5.74 years
Phase 6 = 706,733 cubic yards = 5.67 years
Phase 7 = 546,382 cubic yards =4.20 years
Phase 8 = 395,124 cubic yards =2.92 years
3,825,935 cubic yards 31.61 years

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

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

502,298 cubic yards
425,104 cubic yards
361,500 cubic yard

Overall Soil Requirements 786,604 cubic yards (soil needed for closure and daily cover)

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

The estimate of the maximum inventory of wastes, ever on-site over the active life to date of the landfill facility
is 1,539,760 cubic yards.

Estimated schedule of closure will be approximately 32 years.
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1.3 Containment and Environmental Control Systems

The County MSWLF Phase 3 will be constructed with a Base Liner System consisting of a cohesive soil

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

greater than 1.0 x 10 cm/sec, forty (40) mil Linear Low Density Polyethylene (LLDPE) flexible
membrane liner, drainage layer, and twenty four inches (24") of protective/erosive layer. The cap will
contain a gas venting system consisting of a series of washed stone trenches below the soil liner that
will be vented through pipes that penetrate the cap. The cap system will also include the proper

seeding and mulching of the erosive layer and other erosion control devices.

1.4 Leachate Management
1.4.1 Performance and Design Concepts

A HELP model has been created for the design of the leachate collection system, along with
performance calculations which are located in Section 2.2.3 of this report. Leachate is pumped directly
to the City of Goldsboro sewerage facilities and the water is treated in the City’s wastewater regional
treatment facility. There are limitations on the daily flow according to the non-significant industrial user
pretreatment permit (attached) issued to the landfill by the City of Goldsboro. Consequently, leachate is
continuously pumped from the lagoon until the low water float turns off the pump(s).

1.4.2 Normal Operating Conditions

The average monthly values of leachate generation are located in the HELP model Section 2.2.3 of this
report, and performance calculations are in Section 2.2.4 of this report. The average monthly flow
collected from layer 4 (Drainage Net) per acre for a five year period is 1.86 inches for January, 1.90
inches for February, 1.37 inches for March, 0.90 inches for April, 0.64 inches for May, 0.59 inches for
June, 0.72 inches for July, 1.67 inches for August, 2.29 inches for September, 0.96 inches for October,
0.93 inches for November and 0.83 inches for December.

Surge Volumes created by storm events are calculated in the HELP model and performance
calculations in Section 2.2.3 of this report. The surge or peak daily values for years one thru five are
0.65 inches per acre collected from layer 4 (Drainage Net), average head on layer 5 (HDPE Liner) 0.02
inches and the maximum head on layer 5 is 0.46 inches.

1.4.3 Leachate Management System

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

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

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

1.4.4 Contingency Plan

In the event the Leachate Lagoon or the City of Goldsboro Wastewater Treatment Plant (WWTP)
cannot handle a storm surge, the flow of leachate will be stopped from the MSWLF facility until such a
time as the leachate can either be recirculated, held in the lagoon or sent to the Goldsboro WWTP. In
the case of extreme emergency situations the County will apply for acceptance into a private
Treatment Plant and they will pump and haul the leachate to the private WWTP. Any abnormal storm
events can be handled. If any rain or other event requires storage of leachate or storm water in the cell,
the Division will be notified immediately followed by written communication.
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1.5 Special Engineering Features
There are no special engineering features.

1.6 Facility Drawings

1.6.1 Title Sheet

1.6.2 Index and Vicinity Map
1.6.3 Existing Conditions

1.6.4 Proposed Subgrade

1.6.5 Leachate Collection System
1.6.6 Fill Remaining in Phase 2
1.6.7 Phase 3 Fill

1.6.8 Phase 4 Fill

1.6.9 Phase 5 Fill

1.6.10 Phase 6 Fill

1.6.11 Phase 7 Fill

1.6.12 Final Fill

1.6.13 Baseline Profile and Cross Sections
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SECTION 2.0

ENGINEERING PLAN

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

License No. 6282
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2.1 Analysis of the Facility Design

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

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

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

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

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

2.1.1 Base Liner System Standards

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

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

The soil materials used in construction of the compacted clay liner may consist of on-site sources
and may posses adequate native properties or may require bentonite conditioning to meet the
permeability requirement. However, if on-site soils are not available, the off site soils will be used.
The soil shall be free of particles greater than %4 inch in dimension.

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

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

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

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

The compacted clay liner shall be 18 inches thick with a permeability not to exceed 1.0 x 10°
cm/sec and a reinforced GCL.
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The geomembrane liner material shall be high density polyethylene geomembrane with a thickness

of 60 mils. which has a demonstrated water vapor transmission rate of not more than 0.03 gm/m2-
day. The liner and seaming materials shall have chemical and physical resistance not adversely
affected by environmental exposure, waste placement and leachate generation.

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

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

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

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

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

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

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

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

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

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

The Geosynthetic filter materials have adequate permeability and soil particle retention, and

chemical and physical resistance which is not adversely affected by waste placement, and
overlying material or leachate generated by the landfill.
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2.1.2 Horizontal Separation Requirements

1. The MSWLF units are located a minimum of 300' from the property lines.

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

2.1.3 Vertical Separation Requirements

Phase 3 has a minimum vertical separation between waste and seasonal high ground water.
Considering settlement of 1.5 ft. (18 ins.), the waste elevation exceeds the minimum requirement of four
feet above the seasonal high ground-water table.

2.1.4 Location Coordinates and Survey Control

Survey control coordinates are shown on the drawings and any additional information required will be
furnished upon request.

2.1.5 Sedimentation and Erosion Control Plan

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

2.1.6 Cap System Standards

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

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

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

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

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

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

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

The leachate will be collected in the existing double lined lagoon, which will hold approximately
1,012,029 gallons at 8 feet deep. The Lagoon is 10 feet deep which allows for 2 feet of free board. In
the event that the lagoon fills up faster than it can be pumped by forcemain to the City of Goldsboro
WWTP, the control valves on the leachate lines can be turned off which will allow the lagoon to be
drawn down. Once the leachate levels have been lowered, the valves can be opened. Leachate will be
a management problem from the time the garbage is placed in the landfill until long after closure has
taken place. Consequently, it is imperative that stormwater be diverted away from any solid waste and
managed properly.

All stormwater falling outside of the existing lined areas will be diverted away from the lined section
through the use of diversion berms and ditches. Stormwater that falls within the lined area but does not
come in contact with solid waste can be diverted to the perimeter areas of the landfill.

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

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

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

2.1.8 Existing Landfill Leachate Permit and Flow Data

The County has pumped 2,985,257 gallons of leachate from January 1, 2010 thru October 31, 2010 to
the City of Goldsboro Waste Water Treatment Plant.
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March 3, 8,000

Utility Agveement between the County of Wayne and City of Goldsboxo to Treat
Wastewater

County Attorney E. B. Borden Parker stated the State of North Carolina would
not renew the permit for the Genoa wastewater treatment plant without improvements
being made and placing it on another site. The City of Goldsboro has agreed to treat the
wastewater and monitor the wastewater, but not take over the system. The County of
Wayne is responsible for the new line to the Cif¥ of Goldsboro wastewater treatment
plant and from the Genoa wastewater treatment plant to the users. The City of Goldsboro
will treat the County of Wayne as an. outside user. The County shall pay the City two
times the City’s prevailing rate for an outside user who has not purchased reserved
capacity for the volume of exceedance multiplied by the number of days in the billing
cycle for any 30 days the County exceeds 10,000 gallons over 400,000 gallons per day.
The rate for exceeding 25,000 gallons per day is equal to three times the City’s prevailing
rate for an outside user. The County of Wayne is responsible for any damage it causes
the City of Goldsboro wastewater treathient plent. Satellite annexation users and
Brogden Middle School are not counted in the County’s gallons per day allocation. The
County will need to install a sampling station at the landfill due to the leachate. Inflow
and infiltration must be stopped so the County does not have to pay for it. If the manhole
has unacceptable odors, the county will need to install a device to filter out odors, The
County is not getting out of sewer business; we are only getting out of the sewer
wreatment business. The City will be the entity to give permits for significant industrial
users and the County will be one with the landfill. The County of Wayne will have to
adopt Goldsboro’s sewer ordinance. The State of North Carolina is requiring all
municipalities and counties to adopt storm water ordinances and programs. Wayne
County’s will have to be the same as Goldsboro’s.

Al Hodgg with the Division of Water Quality of the North Carolina Department
of Bnvironment and Natural Resources urged the Board of Commissioners fo approve the
agreement with the City of Goldsboro. The Division of Water Quality supports
contralized wasicwater treatment systems. Centralized systems tend to do a better job of
treating wastewater. If the County does not approve the agreement, the Genoa
wagtewater treatment plant would have to be built on another site. The agreement is hest
for the environment and best for the County of Wayne. He recommended the County
remove leaking ground water and water running into the manhole covers. Mr. Hodge
expected the permit for the City of Goldsboro 10 increase ifs effluent to be approved by
fhe end of the year, Wastewater treatment has become very expensive. He stressed the
need 1o search for alternate methods of using wastewater; such. as jrrigation uses, outside
uses and for toilets. :

County Manager Will R. Sullivan stated the effluent for the County of Wayne will
remain at 400,000 gallons per day. There is no automatic increase for the County of
Wayne even if the City of Goldsboro receives an increase in its effluent,

81/23
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Upon motion of Commissioner Wilbur E, Anderson, the Board of Commissioners
unanimously approved and authorized an utility agreement between the County of Wayne
and City of Goldshoro to treat wastewater, attached hereto as Attachument 1.

Chairman Atlas Price, Jr. thanked the City of Goldsboro, County Manager Will R.
Sullivan, County Attorney E. B. Borden Parker and Buildings and Grounds
Superintendent Brant Brown for their cooperation in bringing the agreement to fruition.
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STATE OF NORTH CAROLINA
COUNTY OF WAYNE

UTILITY AGREEMENT-CITY AND COUNTY

THIS.AGREEMENT, made and entered into this 3rd day of March,

2000 by and between THE CITY OF GOLDSBORO, a municipal corporation

‘ existing under the laws of the Htate of North Carolina

(hereinafter called "the City"), and WAYNE COUNTY, a body politic
existing under the laws of the State of North Carolipa
(hereinafter called “the COUNTY".

WITNESSET H:

WHERHEAS, the City is the owner and operator of a wastewatex
txeatment plant, whieh is being expanded to at least 14.2 MGD of
treated capacity; and

WﬁEREAS, the County has reviewed and analyzed many different
options relative treatment of it's wastewater at the Genog
Wagtewater Treatment Plant; and

WHEREAS, rhe most cost effective, envirommentally sound, andi

best long term method of wastewater disposal for the County is

achieved by abandoning the County's existing wastewater treatment
facility and conveying wastewater to the City's wastewater
creztment plant.

NOW, THEREFORE, for and in consideration of the respeactive
rights, powers, duties and obligations hereinafter set forth te
be perfo?med by the City and ﬁhe County, the parties mutually

agree as follows:

T3 \wp7\C8\ COG\S5NQRAG, U2
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1. Refindtiona
- County - County of Wayne

b, City - City of Goldsboro

C. MGED - Million Gallons Per Day

4. GPD - Gallons Per Day

a. GEM - Gallons Per Minute

. U - An industrial user that does not fall under
the ariteria for a SIU

g. Tup - Industrial User Permit

h. SIU - Slgnlflcant tndustrial User (See definition
in current Sewer Use Ordinance)

i. NPDES - National Pollutant Discharge Eliminaticn
gystem '

3 8uQ - Sewer Use Ordinance

k. EPA - Environmental Protection Agency

1. ‘CERCLA - Comprehensive Environmental Regponse,
Compengation and Liabllity Act

m. DENR ~ Department of Eavironment, and Natural
Resources

7. RU - Regidential User - A single-family or multi-
family residential user

o. NRU -~ Non-Regidential User - A wastewater

contributor that is not a single-family or
mulid - family residential uger.

2. Users to be Served: Simce the sewer capacity of the City
and ity waste treatment'plént is liﬁited, the ability of the City
to merve ilts users withinxthe City must have a first priority.
However, under the terms of this Agreement, the C%ty and County
have agraed upon a priority for providing sewer gervice to certain
areas outside the City of Goldsborofin the fallowing order:

(a) Those users in the area of Wayne County which ars
currently belng provided sewer service by the CGenoa WasteWater
Treatment Plant as shown on Exhibit "A";

(b) Those ugers to which the County has cbligated itself to
provide sewer sexvice as shown on BExhibit "B";

() Thoge potential users who are experlencing sewer

problems on existing septic tanmks or lmproper goll conditiong =9

£:\wp7\CB\ COG\GRNOMAS . N2D 2
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septic tanks cannot be installed and are located so that they can
connect with the Genoa Wastewatek Treatment Plant;

i . (d) Those users in (a) and (b) above who have requested
. additional sewer Servica;‘and

(e} Additiomal users who desire sewer service through the

Genoa WésteWater Treatment Plant.

Except for the userg referred to in (a) and (b) above, the
County shall obtain the City's concurrence and approval before tha
addition of any non-residential user or increased flow on existing
non-regidential users, Additionally, the axtengion of sewer
service to any other governmental entity shall require the City's
approval and/or a separate agreement.

Even though the City hés agreed to extend gewer service to
the cﬁrrent ugers set forth on Exhibit ‘A" and to fulfill the
commitment of the County to the users set forth on Exhibit "B", i=
is understood and agreed that the total monthly flow £rom all
county users (excluding Brogden Middle School), shall not exceed
400,000 GPD. Users annexed into the City shall not bé included in
computing the total monthly flow allowed the County. Further, the
County shall adopt a fee schedule of flow exceedences for the
users shown on Exhibits “A" and “B" that have a permitted daily
flow and any additional users assigned a permitted daily flow
hereinafter éerved by the City to ingure that the aggregate
monthly Fflow of its customers shall not exceed 400,000 GPD.

Finally, County acknowledges and has agreed that City's Sewer Use:

P+ \w 7\ OB\ COG\ EEROMNG. HED 3
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Page 4
Ordinance allows City to regulate significant industrial users,
indugtrial users, residential users and non-residentisl users.

3. Conatyuction of Line. Meter and Mainktenance, by County:
The County shall be responsible for the design and construction
of the wastewater conveyance gyvstem.from it's Genoa plant to the
City's wastewater treatment plant culminating at the influent
structure. In order to limit flows to those specified in thig
Agreement, capacity of the wastewater conveyance system from the
County's system shall be limited to 1.5 of the maximum daily £low
allowable under this Agreement. Thig limitation on capacity shall
he designed into the proposged system and approved by the City.
The methods of flow comstraints shall include, but shall not be
limited to, one or more of the following:

at Pump station design; the pump station will be design@d

to not exceed 417 GBEM maximum pumping capacity. (417 GPM = 400,000

gal. x 1.5) ,

b. Force main design;

c. Restricting valves;

d. or A semi-permanent £low congtriction designed into the
system. ‘

At the tiwe the City's wagtewater treatment expansgion is
complated to at least 14.2 MGD, the aforementioned flow constraint
may be adjusted to accommodate additional flows provided the City
has additional capacity. The systeﬁ to be degigned and

congtructed by the County shall consigt of the following elements:

F1\wp7\ OB\ COG\ GRNOAAG. 420 . 4
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a. One (1) 0.60 MGb(peak day) pumping station to be
located as determined by the County's Engineer.

b. A twelﬁe inch (12") force main from the Gemoa plant
to the City's wastewater treatment plant.

c. A flow meter to be, located as determined by the
City'e Engineer between the County's force main and the City's
wastewater treatment plant.

d. All wastewater ghall f£low through a bar acreen
before entering a force main. Thg'screen shall have not more than
3/8 inch spaces betwaen the bars before entering a force main.

a. Thé City reserves the right to reguire the County
to ingtall such odor control/reaeration Facllities as the City
deems necessary from time to time to prevent odors or septic
coﬁditions.

£. County shall be res@cnéible for the operation and
maintenance of its collection gystem, the pumping station, fowxce
main, and odor control/re-aeration facilities.

4. Metering Facilitv - Mainteuance: The point of flow
meagurement shall be ingtalled at a location to be approved Dy the
City o as to provide accurate measurements. It shall be designed
by the Céunty's engineer and appréved by the City Public Utilities
Director and installed at the County's expense. A vault shall be
constructed with a magpetic f£low measuring device which will
meagure, display and tranamit £low informétion to the City's SCADZ
system. The metering device ghall be capable of instantaneous

measurement to a prescribed accuracy with continuous readout of

52

F:\wp7\OM\ GG\ WEHOAAS . WD
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flow rate and totalized flow. The in-line meter shall be
recalibrated avery € months or sooner, if needed, by an
independent contractor employed by thalcity. The maintemance of
the metering facility shall be performed by the City. The County
ghall reimburse the City for the aﬂﬁual cost of gald maintenance
and re-calibration and the replacement and/or repair thereof which
shall be billed by the City on a monthly basis. The City shall
have accesg to the meter at all times.

5. Sampldog Stabions:

(&) The County shall construct a suitable wastewatel '
gampling station for use by the City at the County's expense.
This facility shall be integrated with the metering facility as
previously described under Section 4 above and approved by the
City..‘ This wastewater sampling gtation shall include a
refrigerated sampler with the capabllities of timed vclume/flow
proportional, seguential sampiing‘device, nouged in a locked
compartment. ~The maintenance of this sampling station shall be
performed by the City. The'Counﬁf ghall reimburse’ the City fox
the cost of the maintenance, replacement and/oxr repair thereof,
including utility cost, which ghall be billed by the City on a
monthly basis. '

(b) The County shall also construct a gampling station for
use by the City at the County's expense to accept the County's
landfill Leachate. This samplimg station shall be located at tha
County landfill with a twenty-four hour composite gampling station

and flow meter acceptable to the City. In addition, the Couuty

1 \WpT\OR\ COG\ GRNOANG . WPD 6
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shall be treated by the City ag an S8IU for ite landfill Leachats
with itg permit allowing up to 15,000 gallong per day. In ths
event the County's Leachate causes a toxlcity or other problem for
the City and its wastewater plant, then the County, after written
notice from the City, shall inmmediately cease to discharge itu
Leachate into the City's collection system until the County can
provide adequate pretreatment to xesolve the problem. The
mainenance of this sampling station shall be performed by the
city. . The County ghall reimburse the Clty for the cost of the
maintenance, replacement aund/or repair thersof which shall be
billed by the City on a monthly basis.

6. Clty Rewiew: '

2. The City shall receive a copy of the State-approvec
engineéring drawings for the County's Forced main from the Genoa
plant to the City's wéstewa;ei treatment plant prior td th%
congtruction of these facilities, along with a copy of notice to
proceed and a topy of the certificate of completion submitted by
the County to DENR along with & copy of DENR'a final approval.

b. The County shall provide the City with a list of all
current non-residential users who discharge into the County's
existing syetem. Bach non-residential user shall be required to

obtain written permisseion from the (ity to continue to dlgcharge

into the County's existing system. The City reserves the right

to require a new discharge permit for all of the County's existing
non-residential wugers in accordance with the City's current

policies and procedures. PFurther, all new non-residential users,

F£\sp7\OB\ COC\GENOAG. HED ' 7
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or expanding existing non-regidential users, who discharye
industrial and/or domestic wastewater inte the éounty's system
shall obtain written permission from the City or, in the Clty' s
discretion, a discharge permit from the City before connecting to
the County's wastewater conveyance, gystem,
¢. The County shall pﬁovide the City with copies of all
proposed applications to be forwarded to DENR for non-discharge
permita for all sewer main extensions for the City's approval.
The City's approval ghall be haseﬁ upon the subgequent approval
by DENR, and the City's ability to accept additional customers.
7. Ldmitatdons.on Acceptance of County Flows and Effluent
Limits: Due to limitations of its current NPDES permit, the Clty
is unable to accept additional flows and efifluent from ths
COunty}s gystem. Therefcre,‘ it i® necessary for the (City's
wastewater treatment plant to be expanded to at least 14.2 Mﬁp
or have the City's permit re-rated to 700,000 GPD. .
Befgra the County can connect to the Clty's wastewater
treatmant plant, the City must have its permit re-rated or its
plant expanded to 14.2 MED, and the acceptance of the County':s
wastewater by the City approved by DENR. Further, the County
agrees Eo transfer all of its nitrogen poundage and all othex
additional effluent rights or privileges under itg current Genod
NPDES permit without cost to the City.
i 8. Qilty's Baresg: On a monthly basis, the County shall pay
to the City an amount equal to the Clty's prevailing rate for an

outside the City user who has not purchased reserve capacity. In

£ \MPT\O&\ COG\QRNOARG. HBD 8
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the event there are gewer ugsers served by the County who have bean
annexed into the City, then and in that event these users will he
charxged for sewer as inside the City users based upon the user's
monthly metered water flow. ‘Any‘credit due & user located in &m
annexed area who is billed by the, County shall receive a refund
from the City on a semi-amnnual and not monthly basié. The County
shall be responsible for the payment of all bills to the City for
any and all users (including other governmental entities) who are
gerved on the Coumnty's vastewater conveyance gystem. In the event
there are surcharges, these surcharges (see Hxhibit C, Resolution
No. 1995-64, paragraph 3) shall be paid monthly to the City by the
County in an amount equal tovthé Gity's prevailing rate charged
other similar users.

Ail bille received by the County under this Agreement, ars:
due and payable within fifteem (15) days after‘receipt thereof.
The City shall provide the County forty-five (45) days written
notilce of any’'rate changes enaated‘by the City.

9. Monitorimg Chargeg: In adéitidn to the rates set forth
in Section 8 above, the County shall be reguired to pay to the
City monitoring charges.

For the purpose of determining these monitoring charges,
the City shall collect at the sawpling station flow proportional
composite saﬁplas, and ghall analyre these samples at a mindmum
of not less than one time per weelk, vThé regults of the analysis
of galid samples shall be utilized in determining the sampling

criteria ag shown in Exhibit D (Sewer Regulations, Chapter 51 of

£+ \WpT\OB\ COG\ CREOANG. N20 9
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the City of Goldsboro Code of Ordinanceg). Upon request, the Cliy
shall provide the County equal split portions of the samples which
have been taken for analysis'by the City. The analysis reports
shall be submitted monthly in writing to the County. TLe
discovery by the City of violations of the digcharge limitations
by the County as shown on Exhibit D shall be verbally reported to
the County within 24 hours of becoming aware of the violation.
A written report shall be issued within thirty (30) days. The
County sghall reimbursge the City quarterly for its cost in
collecting samples and preparing thése analysis (See Exhibit Q).

10, Mngbiy;jj;ﬂLJ;mniﬁa;igns - Bxceedences: As set forth in
Section 7, this Agreement is subject to £ha re-rating of the
City's current permit or to a new expanded permit being. issued to
the Ciéy for 14.2 MGD and approval by DENR.

The County's average monﬁhly flow ghall not exceed 400,000
GPD. When the County's average monthly-flow reaches 320,000 GPD;
the City and County shall immediately meet for the purpose of
addregsing the County's average monthly f£low and its ‘customers and
potential £low problems. In the event the County's average
monthly f£low reaches 360,000 GéD, the County shall issue a
moratorium on any additionmal customers or increases in flow from
existing customers and shall again meet with the City to address
its aVerége monthly flow and potential flow problems. in the
event the County's average momthly flow éxceedé 400,000 GBED, the

County shall immediately take steps to reduce the monthly flow of

£1\up7\ OB\ COC\GRUOARG. WED 10
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its customers and shall present to thHe City its plan for said
reduction in that regard. '

In the event the County's average monthly flow exceeds
400,000 GPD for a period of-thir;y (30) days, the County shall pay
Lo the City the following:

(a) For any 30 daysg that the County's monthly exceedance 1g
10,000 GED, the County shall pay to the City an amount equal to
two times the City's prevailing rate for an outside the City uger
who has not purchased reserved capacity for the volume of the
exceedence multiplied by the mumber of days in the billing cycle;

(b) For amy 30 days that the County's monthly exceedance is
25,000 GED or greatex, the County shall pay to the City an amount
equal to three times the City's prevailing rate for an outside the
City uéer who hag not purchasedvfeServed capacity for the volume
of the excesdence multiplied by the number of days in the billing
evale; and |

(¢) TIn the everit the exceedence aver 400,000 GPD is not
corrected by the County within 120 days, after its flrst monthly

flow exceedence, this exceedence shall constitute a breach of thisg

Agresment and cauge for the City to terminate thig agreement as

provided for under Section 22.

11. Counhyls User Charxge System: The County shall establish
and maintain a Uger Charge aystem which shall generate sufficient
raevepue to provide for the complete and adéquate operation of its
gewerage system and ;ts maintenance. The County shall also

maintain, at all times during the term of this agreement,

£2\WpT\OD\ GG\ GENOAAS. WED 11
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gufficient funds to finance the cost of any capltal improvement:g
that may be necessary to maintain its gewerage system. Such user
charges shall be updated from time to time to remaln in éomplianne
with all federal and State laws and requlationg, including sn
ongoing effort and commitment to xzesolve the County's inflow and
infiltration problems, it may be necessary to maintain its sewer
system.

12. County's Ratesg: The County shall charge and collect.
gawer connectlion fees in an amoun; not less than thoge charged by
the City. In addition, the County gshall not charge wastewater
sewer gervice to any user within the service area unless such
charge 18 at a rate equal or greater than City's charges to supply
wastewater sewer service to the County.

15. qunxyiﬁﬁﬁamex_u&aggzdiu@nggﬂandﬁﬁxggmxlkuxm;J&ymmﬂmmam;
Rlaxn: )

a. The County shall adopt the City's Sewer Use Ordinance
(including all amendments andvadditions thereto). In the evenh

t the County contracts with another governmental entity to perform
ite duties and obligations under this Agreement, the contract
shall be subjected to the City's approval. The sewar usge
ordinance adopted by the County shall comply with all current
State and/or EPA regulations and shall be updated from time tc
time to meet all future federal and State requiremeﬁta- The sewer

¥ uge ordinance adopted by the County shall bae forwarded to the

City.

¥+ \wp7\ 0B\ COG\ GEHOARG. HPD 12
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(b} The County shall adopt a Storm Water Manpagement Plan
which shall be no less stringent than the City's Storm Water
Management Plan, Further, any additional governmental entity
which shall become a user of the County shall likewige adopt a
gimilar Storm Water Management Plam. Any Storm Water Manegement
plan adopted by the County or any other governmental entity shall
comply with all current State and/or EPA regulations which shall
be updéted from time to time to meet all future Federal and State
requirements. Any Storm Water Management Plam shall be approved
by the City prior to its adoptiﬁn by the County or any other
governmental entity. {

14, Iodustrial Pre-Treatment Progran: The City shall
administer and issue all permits for the industrial pre-treatment
progr@h for the County or any other governmental entity which
conveys wastewater to the City. If any enforcement action is
needed, the City shall follow its enforcement policy and, wheﬁ
necessary, tne~COunty'shallvterminata the non-residential user’'s
water and/or sewer servicé after written notification 'to such user
from the City. It shall be the'éity’s responsgibility to collect

_any and all fines and penalties from any SIU. The City shall
; notify the County of any civil pénalty to be asseséed agalnst a
non-residential user. The City shall assess and collect clvil
penalties oOf the County's non-residential ﬁsers in accordance with
the City's policies and procedures, The f£ailure by the County

to terminate a non-regidential user's water and/or sewer service

£3\WpTAOB\ COG\ GENOAG. TR T 13
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shall constitute a breach of this Agresment and cause for the City
to terminate this Agreement as provided for under Section 22.

15, Emexgency. Conditdon: In the event an emergency
condition arises at the City's wastewater treatment facility, ths
County, after notice, shall immediately take such remedial action

- in order to assist the City in the élimination of the emergency

condition. The County shall and does hereby asgsume and agree to
indemnify and hold harmless the City, its successors and assigns,
from and against any and all losses, £ines, costs, and expenses,
including attorney fees, from damage to the City's gystem ox other
property caused by, or in any way resulting from an emergency
gvent caused by the County. Finally, the City shall and does
hereby agsume and zgree to indemaify and hold harxmless the County,
its suécesaors and assigns, from and against any and all losses,
fines, costs, and expenses, including attorney fees, from damagg
to the County's sysgtem or other pioperty cauaed by, or in any way
resuiting from 'an amergency‘évent caused by the (ity, provided the
County has utilized a proper remedial action in resolving the
emergancy conditions. |

16. Inkerference, Pags-Through Blological Upset: The County
ghall and does hereby assume and agree to hold harmlesg the city,
its succegsorg and assigns, froﬁ harm and againgt any and all
logges, fines,'costs, and expenses,‘including attorney fees, from
damage caused by or in any way resulting‘from a biological upset

of the City's treatment facility as a result of the levels of

P\up7\OB\ CORGRHOAAG  WED 14
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metalg or toxic contaminants contained in the wastewater being
digcharged by the County to City's wagtewater treatment plant.

17. Envixonmental Ldability: The County shall and does
hereby aggsume and agree to hold harmless the City, its successors
and asgigng, from and against all losses, costs, expenses,
including attorney feea, fines and penalties caused by, or in any
way resulting from, any c;aim resulting from wastewater being
discharged by the County to the City's wastewater Lreatment plant,
or as a regult of any other discharges, including a gpill, from
the County or amy of its usars[r

18.r Farce Majeure: In the event either the City or the
County is unable, in whole or in part, by reagon of force majeure
to carry out ite obligations, other than to make payments for
wastewéter treatment services.recaivéd, it ig agreed that on
giving notice of such force majeure as soon ag possible after the
ocourrence of the cause relied upon, then the obligation of ché
City or the County, 80 far as each may be affected by such force
majeurs, shall be sugpended from performance hersunder during the
continuance of any inability to obtain permit, but for no longer
period and guch cause shall be, as far ag possible, be remedied
with all due speed. The term “force majeure” shall mean acts of
God, strikes, lockouts or other industrial disturbances, acts of
public enemy, war, blockades, riots, landslides, droughts, storms,
floods or washouts, arrest and restraints of governmenté and
people, civil disturbances, explosions, upavoidable breakage,

accident to machinery and equipment and sanitary sewexr lines,

F 1 \upT\ 0B\ COB\GENORAG . B D) 15
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inability to obtain permite or materials and equipment and
supplies, and any other cause not within the control of the City
or tha County, which by the exercise of reasonable diligence by
the City of the COuntj, is not preventable.

18. Term: ‘This Agreament shall be effective after the date
of ite approval by the Couhty and the City. It shall continue fon
a period of twenty (20) years from:the date upon which wastewater
gewer service is first treated for the Couaty, purguant to the
terma of.this Agreement. The City shall, prior to the beginning
of the seventeenth yvear of the term of this Agraemﬂﬁt, give notice
to the County of its desire to renew this Agreement. Upon giving
such notice, the City and the County shall negotiate in good faitk
with reference to a renewal agréement baged upon the same rate
format“sonnained in thisz Agreement. However, without cause, the
County may terminate this Agreement at any time upon ong year's
written notice. .

20. Arhitration: Any disgpute concerning thig Agreement
shall, at the request of either the City or the County, be
submitted to and determiped by an arbitration panel of three (3)
arbitratory, pursuant to the terms of this section and the Uniform
Arbitration Act (hereafter “the AZct”) as adopted by the State of
North Caxolina, and ite general statutes in Section 1-567.1
through 1-567.29, ag amended. The City and the County shall each
appoint one (1) qualified member to the arbitration pamel, and
these appointees shall select & third member. A majority vote of

the arbitration papnel shall control and be binding on the City and

Fr\wp7\ 0B\ COC\GENGAAG. DD 16
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the County without recourse, except as otherwige provided in the
Act., If the two (2) arbitrators first chosen can not agree on the
selection of a third arbltrator, then, upon application by the
City or.the County, such third arbitrator shall be appointed by
the Court having jurisdiction over guch matters as provided in the
Act. To be qualified, such third arbitrator shall be a
professional engineer with experience in production and delivery
of sanitary sewsr service, a éertified public accountant, or a
practicing attorney with experiénce in municipal utility matters.
Pursuant to the Act, the cost to be paid by the City and the

County asgociated with arbitration shall be determined by the

arbitration panel. The City and the County shall each continue

to perform all other obligations under the terms of thig Agreement

gendiné final resolution of any digpute ariming out of or relating
to thig Agreement which has been submitted to arbitration. Neitheu
the ity nor the County may violate any federal, state, or locai
law or reguldtion regarding the wastewater sewer gervice being
provided herein during the couisa of ﬁursuing itg rights under
this section, or shall the user be denied the wagtewater Sewelr
service necessary to reagonably maintain the public health and
safety.

21. Digcrimination: It ‘is specifically agreed by both
parties hereto, as part of cons;deration of the signing of this
Agreement, that neither the County nor the city, its agents,
cfficials, employees, or servants shall discriminate in any manner

on the basis of race, colar, creed, sexual orientation, or

£1\MpT\ OB\ COR GENOAAT, HED 17
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national origin with referemnce to the subject matter of this
Agreement. 4 ‘

22. MNompayment and/Default: The City may terminate this
Agreament and terminate the County's right to discharge wastewater
to the City's wastewater treatment plant one hundred and twenty
(120) days after written notification to the County by the City
for the non-payment of feesg, cost,'charges or fines as set forth
in this Agreement, or for the breach by the County of any other
condition contained in this Agreewent.

23. Waivers: Neither the fallure nor the delay on the part
of the City or County hereto to exercilae any right, power, or
privilege hersunder shall operate as a walver herect, nor shall
any single or partial exercise oi any other right, power, or
privilége, nor shall any custom or practice at variance with the
terms of this Agreement constitiute a waiver of the right of elther
party to demand exact cowpllance with such terms. ‘

24. Invalid Terms: Should any one or mora of the provisions

l contained in this Agreement be held invalid, dllegal, oY
unenforceable .in any respect, the wvalidity, legality and

1 enforceability of the remaining pxmviSions contained im this

| Agreement shall not in any way be affected or impaired thereby,
and this Agreement shall otherwise remain in full force and
effect.

25. Contxolling.law: This Agreement and the rights and
obligations of the parties hereunder shall be congtrued and

interpreted in accordance with laws of the State of North

F1\sp7\08\ COG\GENOAAG, HBD 18
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Carolina, and shall be binding upon and inure to the benefit of
théir succegsors and, with consent of the other party, the assigns
of either party hereto.

26. Nohices: Any notices required or permitted under this
Agreement, including address .changes, shall be made iln writing.
either by mailing registered or certified mail, return receipt
requested, and postage prepaid, to the other party at the address
ghown herein for that party, or at such different address for that
party, notice of which has been properly given hereunder, or by
personally delivering such a notice to an officer of the other
party. The notice, i1f mailed as provided for herein; ghall be
deemad given on the day of receipt or refusal to accept receipt,
and if personally delilveraed, on the date of delivery. The
addrasées are as follows:

To the City: City Managen

City of Goldsboro

F, 0. Drawexr A
Goldsboro, NC 27533

To the County: County Manager '
i County of Wayne
P.0. Box 227
Goldaboro, NC 27533-0227
27. Fatlre Agresment: This Agreement reflects and contains
the entire and only agreement between the parties related to the
subject matter herein, and, as such, supersedesg all negotiations,
comunitmenty and agresments, whether oral or otherwisge.

28. Amendmentsi: This Agreement may be amended only by an

instrument in writing executed by both parties hereto.

£ 3 \vT\ OB\ COB\GRICAAG. HED 19
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IN WITNESS WHEREOF, The City and the County have caused thig
Agreement to be executed its Mayor and Chairman respectively,
their corporate seals to be affixed and attested by their
respective Clerks, all by the authority of their regpective
governmental bodles the day and year first written.

CITY OF GOLDSBORO

BY:
Mayor
ATTEST: APPROVW/EWJ.Y)
, ) G
City Clerk City Attornéy ° 47/)
County of Wayne
Wayne C v BQard of Commissioners
BY: /1% N
’ Chaliman V
ATTEST: _ APPROVED (as to form only)
, .
moAei, B . o)
\U County Clerk County Attorney
NORTH CAROLINA
WAYNE COUNTY
Thig the day of y 2000, personally

came heforae me , » & Notary Public in and
for said State and County, SANDRA JUSTLICH, who by me duly sworn,
says that she knows the common seal of the CITY OF GOLDSBORO and
ig acquainted with , , wha is the Mayor

of said municipal corporatiom; that she, the said
SANDRA JUSTICE, is its Clerk; and that she saw the Mayor sign the
foregoing instrument; and that she, the said Clerk, saw the gaid
common seal of said corporation affixed thereto, and that she, the
saild Clerk, signed her name in attestation of said instrument in
the presence of said Mayor of said municipal corporation.

Witness my hand and seal this the day of '
2000. . -

My Commission Expires:

Notary Public
. 2@

i
£ L WpT\GI COMBTTIDRAERMAED
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NORTH CAROLINA
WAYNE COUNTY

This the 13th day of Mayen , 2000, personally came before
ma Cynthia B, Furcronm - ;& Notary Public in and for saild
State and County, MARCIA WILSON, 'who by me duly sworn, says that
she knows the common seal cof the WAYNE COUNTY BOARD OF
COMMISSIONERS and is acquainted with ~ATLAS PRICE, who is the
Chairman of gaid body politic; that she, the said MARCIA WILSON
is its Clerk; and that ghe saw the Mayor sign the Fforegoing
instrument; and that she, the gaid Clerk, saw the said common seal
of said body politic affixed thereto, and that she, the said
Clerk, signed her name in attestation of sald ingtrument in the

presence of sald Chalxman of the Wayne County Board of
Commissioners. Co

Witness my hand and seal thig the 13tn

day of M eh 2
-2000. Y =

s:‘%@‘% RN,

otary Public

My Commission Expires:
April 20, 2003

B \wpT\ 0B\ CCOAGRIDAAG. WER 21
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2.2 Summary of the Facility Design

Several factors have been looked at in the design and stability of the landfill. The first is earthwork
calculations to see if the facility will need to borrow material from another source. For the construction of
Phase 3 the facility will need 420,898 cubic yards of off-site soil. An additional 68,586 cubic yards will be
needed for daily cover and an additional 149,919 cubic yards will be needed for closure. An Erosion Control
plan has been developed and approved by the Land Quality Section of NCDENR, and the calculations are in
section 2.2.2.

HELP Model Summary

A Model, “Hydrologic Evaluation of Landfill Performance” (HELP) has been performed to simulate
precipitation and leachate generation under certain conditions. The output can be found in Section 2.2.3.
The analysis is done through the landfill with 8 ft. of solid waste with no runoff for the 1*' year of operation and
with 25 ft. of solid waste with no runoff for the 1*! through the 5" year of operation. Simulation was also done
on a closed landfill. The peak daily head on the liner of 0.372 inches occurs after 1 year of operation with 8 ft.
of solid waste and no surface runoff. The peak daily head on the liner for the 1* five years is 0.370 inches.
The drainage layer (layer 5) is a double bonded 250 mil thick drainage net.

Leachate Collection System Calculations Summary

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

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

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

Liner System Calculation Summary

Several calculations were done for the stress on the textured flexible geomembrane liner during construction.
The thermal stress on the liner created by the temperature changing 100°F is 0.67% which is well within the
13% elongation yield limit. (see sec. 2.2.6) The self-weight stress on the textured flexible geomembrane liner
shows that on a 3:1 slope the total length of slope allowed far exceeds the longest slope design (see sec.
2.2.6).

The Anchor trench has also been analyzed and the design depth of the Anchor trench is 4.0 ft. which allows
pullout just prior to liner failure. (see sec. 2.2.6). An analysis of the drainage net for anchor trench
requirements was analyzed and no anchor trench was required; however, the drainage net will be placed in
the same anchor trench as the flexible membrane liner.(see sec.2.2.6).

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

The geotechnical evaluation report by ECS, Ltd. states that the proposed plan is suitable and falls within
acceptable safety factors. The report is located in Section 2.2.8.
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2.2.1 Earthwork Calculations

Required soil for:

*Subbase preparation Phase 3:
*Composite Liner System Phase 3:
*Protective Cover Phase 3:

Total Soil required
for Construction Phase 3:

Required soil for:

Daily Cover Phase 3:
Closure System Phase 3:

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

336,282 cubic yards
65,094 cubic yards
100,922 cubic yards

502,298 cubic yards

60,210 cubic yards
152,460 cubic yards

714,968 cubic yards

*Determined by AutoCADD computer program.
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2.2.2 Erosion Control
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NCDENR
North Carolina Department of Environment and Natural Resources
~Division of Land Resources
Land Quality Section

James D. Simoens, PG, PE Beverly Eaves Perdue, Govemor
Director and State Geologist May 19, 2010 Dee Freeman, Secretary

LETTER OF APPROVAL WITH MODIFICATIONS

County of Wayne i —

AT'I‘I?: Mr. W};ﬁlam Lee Smith, ITI, County Manager E”:{ LE sz = g"‘sj’ ,,E é:}

Post Office Box 227

Goldsboro, North Carolina 27533 MAY 2 0 2010

RE: Frosion and Sedimentation Control Plan No. WAYNE-2010-029 § furicipal Enginesring Services
Project Name: County Landfill, Phase 3 Cornpray, PA
Location: SR 1129 ) County: Wayne

River Basin: Neuse
Date Received by LQS: April 29, 2010

Acres Approved: 42 Project Type: New
Project Description: Landfill Expansion, as shown on the subrmtted plan dated April 23,
2010
Dear Sir:

This office has reviewed the subject erosion and sedimentation control plan. We find the plan to
be acceptable and hereby issue this Letter of Approval with Modifications. The modifications
required for approval are listed on the attached pages. This plan approval shall expire three (3)
years following the date of approval, if no land-disturbing activity has been undertaken, as
required by 15A NCAC 4B.0129, unless modified by other legislation.

Please be advised that 15A NCAC 4B.0118(a) requires that a copy of the approved erosion and

. sedimentation control plan be on file at the job site. Also, you should consider this letter as
giving the Notice required by G.S. 113A-61.1(a) of our right of periodic inspection to ensure
compliance with the approved plan.

North Carolina’s Sedimentation Pollution Control Program is performance oriented, requiring

- protection of existing natural resources and adjoining properties. If, following the
commencement of this project, it is determined that the erosion and sedimentation control plan is
inadequate to meet the requirements of the Sedimentation Pollution Control Act of 1973 (G.S.
113A-51 through 66), this office may require revisions to the plan and implementation of the
revisions to ensure compliance with the Act.

Acceptance and approval of this plan is conditioned upon your compliance with Federal and
State water quality laws, regulations and rules. In addition, local city or county ordinances or
rules may also apply to this land-disturbing activity. This approval does not supersede any other

permit or approval.
Washington Regional Office
943 Washington Square Mall, Washington, North Carolina 27889 « Phone: 252-946-6481/ FAX: 252-975-3716
Internet: hitp://www.dir.enr.state.nc.us/pagesfiandqualitysection. htmi
An Equal Opportunity / Affirmative Action Employer - 50%Recycled/10% Post Consumer Paper
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County of Wayne

ATTN: Mr. William Lee Smith, IIT, County Manager
May 19, 2010

Page 2

Please be aware that your project will be covered by the enclosed NPDES General Stormwater
_Permit NCG010000 (Construction Activities). You should first become familiar with all of the
requirements for compliance with the enclosed permit.

Please note that this approval is based in part on the accuracy of the information provided in the
Financial Responsibility/Ownership Form, which you have submitted. You are required to file
an amended form if there is any change in the information included on the form. In addition,
15A NCAC 4B.0127(c) requires that you notify this office of the proposed starting date for this
project (using the enclosed Project Information Sheet). Please notify us if you plan to have a
preconstruction conference. '

Please be advised that a rule to protect and maintain existing buffers along watercourses in the
Neuse River Basin became effective on July 22, 1997. The Neuse River Riparian Area
Protection and Maintenance Rule (15A NCAC 2B.0233) applies-to the 50-foot wide zone
directly adjacent to surface waters (intermittent streams, perennial streams, lakes, ponds, and
estuaries) in the Neuse River Basin. For more information about this riparian area rule, please
contact the Division of Water Quality’s Wetland/401 Unit at 919-733-1786, or DWQ in our
regional office at 252-946-6481.

Sincerely,

bert James Belvin, PE
Assistant Regional Engineer

Enclosures

cc w/o enc: ‘/Jlmmy D Woodie, PE, Municipal Engineering Services
Alton Hodge, Division of Water Quality '
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FErosion and Sedimentation Control Plan No. WA'YNE-2010-029
Project Name: County Landfill, Phase 3

May 19, 2010
Modifications

Page 1

1. AS

THE DECLARED RESP@NSE]LE PARTY, YOUR LEGAL

RESPONSIBILITY is to understand the Act and comply with the following minimum
requirements of the Act:

A.

In the event of a conflict between the requirements of the Sedimentation Pollution
Control Act, the submitted plan and/or the contract specifications, the more
restrictive requirement shall prevail;

The land-disturbing activity shall be conducted in accordance with the approved
erosion and sedimentation contorl plan;

The LATEST APPROVED erosion and sediment control plan will be used
during periodic unannounced inspections to determine compliance and a copy of
the plan must be on file at the job site. If it is determined that the implemented
plan is inadequate, this office may require the installation of additional measures
and/or that the plan be revised to comply with state law;

All revisions, including those required by other local, state or federal agencies,
which affect site layout, drainage patterns, limits of disturbance and/or disturbed
acreage must be submitted to this office for approval a minimum of 15 days prior
to the start of construction;

Revisions exceeding the approved scope of this project without prior approval of
the plan showing the changes can be considered a violation. Failure to comply
with any part of the approved plan or with any requirements of this program could
result in appropriate legal action (civil or criminal) against the financially
responsible party. Legal actions include Stop Work Orders and the assessing of a
civil penalty of up to $5000 for the initial violation plus an additional penalty of
up to $5000 per day for each day the site is out of compliance;

The CERTIFICATE OF PLAN APPROVAL must be posted at the primary
entrance to the job site and remain until the site is permanently stabilized;

In cases of natural disaster related changes to the proposed land disturbing
activity, all appropriate actions and adequate measure installations may be
performed to prevent sediment damage, prior to submitting and receiving
approval of the revised plan. A revised plan must be submitted for approval as
soon as possible, but no later than 15 days after all emergency actions have been
performed;
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Frosion and Sedimentation Control Plan No. WAYNE-2010-029

Project Name:

" May 19,2010
Modifications
Page 2

County Landfill, Phase 3

Erosion and sediment control measures or devices are to be installed to safely
withstand the runoff resulting from a 10 year storm event - 6.5 - 7 inches in 24
hours or at the rate of 6.5 - 7 inches in 1 hour; -

Unless the off-site borrow and/or disposal sites are identified in the erosion

.control plan, no earthen material is to be brought on or removed from the project

site;

Buffer zone, sufficient to restrain visible sedimentation within the 25% of the
width closest to the land disturbance, must be provided and maintained between
the land-disturbing activity and any adjacent property or watercourse;

In order to comply with the intent of the Act, the scheduling of the land-disturbing
activities is to be such that both the area of exposure and the time between the
land disturbance and the providing of a ground cover is minimized;

Unless a temporary, manufactured, lining material has been specified, a clean
straw mulch must be applied, at the minimum rate of 2 tons/acre, to all seeded
areas. The mulch must cover at least 75% of the seeded area after it is either
tacked, with an acceptable tacking material, or crimped in place;

New or affected cut or filled slopes must be at an angle that can be retained by
vegetative cover, AND must be provided with a ground cover sufficient to

restrain erosion within 21 calendar days of completion of amy phase (rough or
final) of grading (ANNUAL RYE GRASS IS NOT in the APPROVIED seeding

specifications NOR is it an ACCEPTABLE substitute for the providing of a
temporary ground cover)

A permanent ground cover, sufficient restrain erosion, must be provided
within the shorter of 15 working or 90 calendar days (if in a High Quality Zone, the
shorter of 15 working or 60 calendar days) after completion of construction or
development on any portion of the tract (ANNUAL RYE GRASS IS NOT in the
APPROVED seeding specifications NOR is it an ACCEPTABLE substitute for
the providing of a nurse cover for the permanent grass cover);

2. Adequate and appropriate measures must be properly installed downstream, within the
limits of disturbance, of any land disturbing activity to prevent sediment from leaving the
limits of disturbance, entering existing drainage systems, nnpactmg an on-site natural
watercourse or adjoining property.
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Frosion and Sedimentation Control Plan No. WAYNE-2010-029
Project Name: County Landfill, Phase 3

May 19, 2010

Modifications

Page 3

3. Silt fences are not appropriate for areas of concentrated flow such as swales dltches or
: spillway outfalls. Provide adequate and appropriate measures for all construction within
areas of concentrated flow.

4. Provide an overall site plan identifying the limits of disturbance assoclated with all
" existing permits and new permits.
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REVISION TO APROVED
EROSION CONTROL PLAN

FOR

WAYNE COUNTY
MUNICIPAL SOLID WASTE LANDFILL
FACILITY
PHASE 3

DUDLEY, NORTH CAROLINA

G06096

March 2009

Prepared by:
Municipal Engineering Services Co., PA
Garner, NC @ Boone, NC @ Morehead City, NC
Phone: (919)772-5393 Fax: (919)773-1176
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DRAINAGE/DISTURBED AREAS

Stage 1
(Clearing and Grubbing)

Drainage/ Disturbed Areas

Area Designation Acres C factor
DA1 8.94 0.45 Drainage
DA2 3.79 0.25 Drainage
DA3 12.33 0.45 Re-Disturbed
DA4 3.12 0.25 Re-Disturbed
DA5 22.82 0.35 Re-Disturbed
DA6 6.39 0.35 Drainage
P1 0.88 0.35 Drainage/Disturbed
P2 1.08 0.35 Drainage/Disturbed
Stage 2
(Landfill Construction)
Drainage/ Disturbed Areas
Area Designation Area (ac.) C factor
ST1 2.38 0.45 Drainage/Disturbed
ST2 0.49 0.45 Drainage/Disturbed
Total Disturbed
41.23 acres
(38.27 acres disturbed in previously approved plan
and 2.96 acres newly disturbed in this plan)
Runoff Coefficient
NC Erosion Control Manual Table 8.03b
C = varies (see above)
Rainfall Intensity
NC Erosion Control Manual Fig. 8.03c
Rainfall Intensity Chart for Raleigh
l=6.19
Raleigh. North Carolina 35.8706N. 78.7864W
ARF Smin. 10min. 15min. 30 min. 60 mipn. 120 min. 3 hr. 6 hr. 12hr. 24 hr.
{years)
2 5.58 4.46 3.74 258 1.62 0.94 0.66 0.40 0.24 C.14
10 7.08 5.66 478 346 2.25 1.33 0.95 0.58 034 0.02¢
25 778 6.19 5.24 3.88 2.58 1.54 1.4 0.68 0.41 0.24
100 8.64 4} 578 443  3.05 1.85 136 084 051  0.30

USE
6.19
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STAGE 1 CALCULATIONS
(Clearing and Grubbing)

Check Existing Riser Basin 1

Disturbed/Drainage area to Basin 1

Area Designation Acres C factor
DA1 8.94 0.45
DA2 3.79 0.25
DA3 12.33 0.45
DA4 3.12 0.25
DA5 22.82 0.35
DA6 6.39 0.35
57.39

Find Composite C:

8.94x0.45 =4.02
3.79x0.25 =0.95
12.33x0.45 =5.55
3.12x0.25 =0.78
22.82x0.25 =7.99
6.39x0.35 =1.19
20.48

Combined C factor + acreage = Composite C = 20.48 +57.39 = 0.36 = Composite C
Q(25) = ClA= (.36)(6.19)(57.39) = 127.89 cfs

Storage Capacity:

Capacity needed is 1800 ft3/acre(disturbed)
Capacity = (1800)(38.27) = 68,886 ft3

Due to the location and the shape of the basin the average end method of calculating the storage of
the basin is as follows:

Exist. bottom area at elevation 138
Exist. Spillway area at elevation 140

12,247
53,711

therefore:
12,247 + 53,711 = 65,958 + 2 = (32,979)(2") = 65,958 ft3

Storage volume Required = 68,886 cubic feet
Provided = 65,958 cubic feet

The actual storage capacity of the basin is not adequate to contain the runoff. Therefore, the

basin shall be enlarged as shown on the plans. The total square feet of contour elevation 140 will be
increased to 61,263 square feet.

This gives a Storage Volume Provided = 73,510 cubic feet, which is adequate to contain runoff.
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Check existing Emergency Spillway for Existing Basin #1:

Given:

18’ wide
3:1 side slope
1.5 depth

Required Flow: Q.5 = 127.89cfs

n=
B=

S=

Y =

M =

Depth =

W= 27
R= 1.227861
Q= 135.5467
A= 33.75
P= 27.48683
V= 4.016199

0.03
18.00
0.005

1.5
3
1.5

R value

Flow

Adjusted Area of flow
Adjusted Wetted Perimeter

Va =5.0

The Spillway is adequate to control emergency flow.

D

Design Culvert #1 :

Area Draining Into Proposed Culvert #1

P1 and P2 = 1.96 acs.
i=6.19in/hr
C=0.35
Q(10) = CiA = (0.35)(6.19)(1.96) = 4.25 cfs
Size pipe for driveway:
D = 16[Qn+Vs]*" =
= 16[(4.25)(.013)+ V.01]*"° = 12.81" required
Use 18" RCP

Outlet Protection:
(sized for 10 cfs min.)

L=10" W=11.5" dgg=6" 13.5" min. thickness
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STAGE 2 CALCULATIONS
(Landfill Construction)

DESIGN SEDIMENT TRAP #1

Areas Draining Into Sediment Trap #1

Area Designation Acres C factor Intensity
ST1 2.38 0.45 6.19

Q(25) = ClA= (.45)(6.19)(2.38) = 6.63 cfs

Surface Area Required:  435sq.ft./Peak cfs
Surface area S = 435(6.63) = 2884 sq.ft.
Storage Capacity:
Capacity needed is 3600 ft3/acre(disturbed)
Capacity = (3600)(2.38) = 8568 ft3
Due to the location and the shape of the basin the average end method of calculating the storage of

the basin is as follows:

4,416
7,815

bottom area 138.5
Spillway 140

therefore:
4416 + 7815 =12,231 + 2 = (6115.5)(1.5")= 9,173 ft3

568 cubic feet

Storage volume required = 8,
= 9,173 cubic feet

Provided

The actual storage capacity of the basin is adequate to contain the runoff.
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Emergency Spillway:
Must pass 25-year storm:  6.63 cfs

Use: 6’ wide Spillway 3:1 Side Slope 18’ Top Width

n= 0.03 6" stone
B= 6.00
S= 0.005
Y= 2
M= 3
Depth = 2
W= 18
R
R= 1.286925 value
Q= 99.45559  Flow
A= 24  Adjusted Area of flow
P= 18.64911  Adjusted Wetted Perimeter
V= 4.143983 Va =8.0
Shear Stress 0.624 2.0 max = 6” stone
Elevations:
Top of Berm 142.0'
Emergency Spillway 140.0'
Bottom Elevation 138.5
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DESIGN SEDIMENT BASIN #1

Areas Draining Into Sediment Basin #1

Area Designation Acres C factor Intensity

ST2 4.49 0.45 6.19

DA6 6.39 0.35 6.19
10.88

Find Composite C:
4.49 x 0.45 =2.02
6.39x0.35 =2.24

4.26

Combined C factor + acreage = Composite C =4.26 + 10.88 = 0.39 = Composite C

Q(25) = ClA= (.39)(6.19)(10.88) = 26.27 cfs

Surface Area Required:  435sq.ft./Peak cfs
Surface area S = 435(26.27) = 11,428 sq.ft.
Storage Capacity:
Capacity needed is 1800 ft3/acre
Capacity = (1800)(10.88) = 19,584 ft3

Due to the location and the shape of the basin the average end method of calculating
storage of the basin is as follows:

bottom area 148 = 12,369
150 = 25,902
Spillway 152 = 40,349

therefore:
12369 + 25902 = 38,271 + 2 = (19135.5)(2')= 38,271 ft®

25902 + 40349 = 66,251 + 2 = (33125.5)(2")= __ 66,251 ft’
_'I_3
104,522 ft

19,584 cubic feet
104,522 cubic feet

Storage volume required
Provided

The actual storage capacity of the basin is adequate to contain the runoff.
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Principal spillway barrel size:

Size for a 25 year storm:
C = 0.39 (composite C)
l=6.19
A = 10.88 acres (total drainage area)

0(25) = ClA= (0.39)(6.19)(10.88) = 26.27 cfs
Q=26.27cfs n=.024 s =.015

D=16(Qn +\/s)-375 Use corrugated metal pipe
D = 16[(26.27)(.024)+V.015]-379 = 29.58" Use 30" CMP

Outlet Protection
L=18 W =20.5" dgg=9" 20.25" min. thickness

Riser pipe for Principal spillway:
1.5 times the diameter of the barrel = 44.37” Use 48" CMP

Footing for riser pipe:

Given : r=2.0 h=3.5
Weight of water: nrzh(62.4) =2,745
Concrete: 150 Ibs per t3

18.3 ft3 of concrete needed

Use 25 ft3 of concrete
1'x 5'x 5' footing
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Skimmer: Use skimme

r designed with 3” orifice diameter. (Determined by using

chart below found in NC Erosion Control Manual) Based on Basin Volume of 19,584
cubic feet and 1 day dewatering time.

Figure 6.64b Skimmer

orifice diameter as a function

of the basin volume and
basin dewatering time.

Emergency Spillway:

Must pass 25-year storm:

"

12
I A L X /|. L
4 I
| ;:)? /%
L1 /T |4 /‘t/ji//l;/ L
<1
0.25 :?/ & %/s"//fj/
5 //,(/ r /./ o
il
| g 8%
2 A
3 g NE
5 —&— 0.25day —#— 05day —&— lday |||
T4
10 = 1]
—%— 2 days —%—3days —e— 7days
—+— 5 days ——— 10 days
o 0 T 1
1000 10000 100000 1000000
26.27 cfs

Use: 12’ wide Spillway 3:1 Side Slope 24’ Top Width

n=
B=
S=
Y =
M =
Depth =

= 24
= 1.460499
Q= 162.3127
A= 36
P= 24.64911

V= 4.508687
Shear Stress = 0.624

Elevations:
Top of Berm
Emergency Spillway
Riser Crest
Barrel Inlet
Barrel Outlet
Bottom Elevation

0.03 6”stone
12.00
0.005
2
3
2

R value

Flow

Adjusted Area of flow
Adjusted Wetted Perimeter

Va=5.0

2.00 max 6” stone

154.0'
152.0'
151.5°
148.0'
147.5'
148.0'
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Area Designation

P2

Design Diversion Ditch #1 :

Areas Draining Into Diversion Ditch #1

Acres C factor Intensity
1.08 0.45 6.19

0(25) = ClA= (.45)(6.19)(1.08) = 3.01 cfs

n=
B-=
S=
Y =
M =
Depth =

W= 6

= 0.474342
Q= 12.12595

= 3
= 6.324555

V= 4.041985

Shear Stress 1.1232

0.08 grass lined

0.00
0.018
1
3
1
R
value
Flow
Adjusted Area of
flow
Adjusted Wetted Perimeter
Va=5.0 Allowable Grass lined channels
0-.45 jute netting
.46-1.45 straw with net

1.45-2.00 synthetic mat
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Reference Materials
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Drainage/Disturbed Areas
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Use nomograph Tc for natural basins with well-defined channels, for overland
flow on bare earth, and for mowed-grass roadside channels.

For overland flow, grassed surfaces, multiply T¢ by 2.

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

For concrete channels, multiply Te by 0.2.

Figure 8.03a Time of concentration of small drainage basins.

8.03.4
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Appendices
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Figure 8.06a Design of outlet protection protection from a round pipe flowing full, minimum tailwater candition (Tw < 0.5 diameter).

Rev. 12/93 8.06.3
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2.2.3 HELP Model
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INSERT FIRST HELP MODEL
STANDARD LINER SYSTEM (Alt. 1)
PHASE 3 OPEN 1° YEAR
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********'}r********‘k************************************************************
*********************************************************‘k********************

* ok * %
* * ke
*x HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE xR
i HELP MODEL VERSION 3.04 (13 MARCH 1995) Hk
*k DEVELOPED BY ENVIRONMENTAL LABORATORY x
hd USAE WATERWAYS EXPERIMENT STATION *E
*E FOR USEPA RISK REDUCTION ENGINEERING LABORATORY %
* ok * ke
*k * ok

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

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

TEMPERATURE DATA FILE: C:\HELP3\WAYNE1.D7

SOLAR RADIATION DATA FILE: C:\HELP3\WAYNEL.D13

EVAPOTRANSPIRATION DATA: C:\HELP3\WAYNE1l.D1l

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

OUTPUT DATA FILE: C:\HELP3\Wayne.OUT

TIME: 15:40 DATE: 10/01/2009

ko ok ko ook ok ko ok ok R R SRR R R R R ks

TITLE: Wayne Co. Phase 3 Open 1% Year (Alt. 1)

skkk gk dkdok bR kbR Rk kR Rk ok dokok seokokok sk ko gk bk kkkok ok stk ok kR kR kR gk kR ok ¥

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

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 12

THICKNESS = 12.00  INCHES
POROSITY = 0.4710 VOL/VOL

FIELD CAPACITY B 0.3420 VOL/VOL
WILTING POINT = 0.2100 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3113 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0,419999997000E-04 CM/SEC

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 4.20
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.
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TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 19

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

It

i

I

0

96.00  INCHES
0.1680 VOL/VOL
0.0730 VOL/VOL
0.0180 VOL/VOL
0.0726 VOL/VOL
.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 14

THICKNESS =
POROSITY =
FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

Il

i

i

[

0

36.00 INCHES

0.4790 VOL/VOL

0.3710 VOL/VOL

0.2510 VOL/VOL

0.4314 VOL/VOL
.249999994000E-04 CM/SEC

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 34

THICKNESS =
POROSITY

FIELD CAPACITY

WILTING POINT

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

]

i

0.25  INCHES

0.8500 VOL/VOL
0.0100 VOL/VOL
0.0050 VOL/VOL
0.0100 VOL/VOL

33.0000000000 CM/SEC
2.00 PERCENT
100.0 FEET

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS =
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POROSITY = 0.0000 VOL/VOL

FIELD CAPACITY 0.0000 VOL/VOL
WILTING POINT 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.199995996000E~12 CM/SEC
FML PINHOLE DENSITY 4.00 HOLES/ACRE

FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML PLACEMENT QUALITY 3 - GOOD

i

It

]

]

]

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

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

)

i

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

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

SCS RUNOFF CURVE NUMBER = 91.70

FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES
EVAPORATIVE ZONE DEPTH = 22.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE = 4.430 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 7.332 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE = 2.710 1INCHES
INITIAL SNOW WATER = 0.000 INCHES
INITIAL WATER IN LAYER MATERIALS = 36.487 INCHES
TOTAL INITIAL WATER = 36.487 INCHES
TOTAL SUBSURFACE INFLOW 0.00 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
RALEIGH NORTH CAROLINA
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STATION LATITUDE = 35.87 DEGREES

MAXIMUM LEAF ARFA INDEX = 3.00

START OF GROWING SEASON (JULIAN DATE) = 86

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

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

NORMAIL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV ~ JUN/DEC
4.07 3.73 4.15 3.40 4.01 4.34
6.40 5.77 4.77 2.84 3.25 3.46

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

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
41.50 43.50 51.50 61.50 69.30 75.90
79.70 78.80 73.20 61.80 52.40 43.80

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA
AND STATION LATITUDE = 35.35 DEGREES

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

ANNUAL TOTALS FOR YEAR 1

INCHES CU. FEET PERCENT
PRECTPITATION - a1 171227.125  100.00
RUNOFF 0.000 0.000 0.00
EVAPOTRANSPIRATION 35.134 127536.766 74.48
DRAINAGE COLLECTED FROM LAYER 4 12.0350 43686.902 25.51
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PERC./LEAKAGE THROUGH LAYER 6 0.000003 0.010 0.00

AVG. HEAD ON TOP OF LAYER 5 0.0011

CHANGE IN WATER STORAGE 0.001 3.379 0.00
SOIL WATER AT START OF YEAR 36.487 132448.312

SOIL WATER AT END OF YEAR 36.488 132451.687

SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.069 0.00

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

********************de******'k**************************-Ir**********************—k*

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 1.69 4.49 3.27 1.63 1.94 6.85
7.43 7.75 2.56 3.57 0.80 5.19
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 1.436 1.926 3.002 2.474 2.867 5.357
6.192 4,364 2.866 3.385 0.395 0.870
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 4
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TOTALS 1.6545 0.4259 2.1411 0.6815 0.3048 .0001
0.0013 1.8489 1.5869 1.3420 0.6555 1.3924

(o]

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

()

PERCOLATION/LEAKAGE THROUGH LAYER 6

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

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

AVERAGES 0.0018 0.0005 0.0023 0.0007 0.0003 0.0000
0.0000 0.0020 0.0017 0.0014 0.0007 0.0015

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

***s\-***************************************************************************

*v\—******************************************************************—k**-}r*******

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

INCHES CU. FEET PERCENT
PRECIPITATION 47.17 ( 0.000) 171227.1 100.00
RUNOFF 0.000 { 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 35.134 ( 0.0000) 127536.77 74.484
LATERAL DRAINAGE COLLECTED 12.03496 ( 0.00000) 43686.902 25.51401
FROM LAYER 4
PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.010 0.00001
LAYER 6
AVERAGE HEAD ON TOP 0.001 ¢ 0.000)
OF LAYER 5
CHANGE IN WATER STORAGE 0.001 ( 0.0000) 3.38 0.002

*****************‘k*************************************************************
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dekdk ok khhkhkkhkkkh kb kkhhhhhhhkkh kb hhhhhdkdkhdhdkhh b dhhddkhhkdkd bbb kddhbddhrddhhkhdrrhbdrrddd

PEAK DAILY VALUES FOR

YEARS

PRECIPITATION

RUNOFF

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

MAXIMUM HEAD ON TOP OF LAYER 5

SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL

MINIMUM VEG. SOIL WATER (VOL/VOL

R 6

)

)

1 THROUGH 1
(INCHES) (CU. FT.)
291 10672.200
0.000 0.0000
0.30165 1094.97534
0.000000 0.00017
0.010
0.311
1.65 5989.4712
0.2708
0.1232

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

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

P:\solid waste\G06096 Wayne Co. PTC Ph. 3\documents\G06096-PTC ph.3.doc Ich

4/23/2010

rev. 12/15/2010 Rev.

2/1/2011 Rev. 3/17/11 Rev. 5/13/2011

71




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

FINAL WATER STORAGE AT END OF YEAR

5

6

SNOW WATER

3.7283

6.9688

15.5405

0.0025

0.0000

10.2480

0.000

0.0100

0.0000

0.4270

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

**********v\-'k******************************************************************
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INSERT SECOND HELP MODEL
STANDARD LINER SYSTEM (Alt. 1)
PHASE 3 OPEN 5 YEARS w/25 FT. OF SOLID WASTE
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hdkedkk ok hkkkkokk ok ok kb khkdkhhkhkhkhkh ok kb b dhbh b hdhh b rhddbhddhdbhdddddhdhbdbdbrdrhdbrrrhbd b tdd
dhkkhhhkhkdhh kb bbbk dhkhhhhrbdhdhdhdhdhhhhhhrdhdddhdkbdhdhddhkddrdhdhdddddrdrbrdhhhhbrd

* Kk
* *

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

*x DEVELOPED BY ENVIRONMENTAIL LABORATORY

il USAE WATERWAYS EXPERIMENT STATION

ok FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

* *
*

*
* %k
**
* k.
* %
* ok
* ok
* e
* %k

hdkhkhhhhkkhhhkhhkbhhkhhhhhhdkhdrhhbhbdhhbhdbhhbhdbrdbdddhrhhdh kb hddhdbrddhhdhdhdhhddbrhhdhdr

dekkkh ok hkd ok kdkh ok dkkkhkkkkhh kb kb hhdhhhhdkhdhddkkhdhkhkdhhhhdkdddddhdddhdhdkddhhddhddhhddhid

PRECIPITATION DATA FILE: C:\HELP3\WAYNEL.D4
TEMPERATURE DATA FILE: C:\HELP3\WAYNEL.D7
SOLAR RADIATION DATA FILE: C:\HELP3\WAYNE1l.D13
EVAPOTRANSPIRATION DATA: C:\HELP3\WAYNE1.D11
SOIL AND DESIGN DATA FILE: C:\HELP3\WAYNE2.D10
QUTPUT DATA.FILE: C:\HELP3\Wayne2.0UT
TIME: 1541 DATE: 10/01/2009

ook ok sk ok ok ok sk sk ok kol R R R R kb o okl ok ok kol ok ok kool ok kR ok R kbbb kR Rk R oisollok kool kokolololol ok b ok kg

TITLE: Wayne Co. Phase 3 Open 5 Years w/25 ft. of Solid Waste (Alt. 1)

sk ok ok Rk ok R ok ok ok sk ok kR ok ok R ko ok Rk skok sk kbR sk ok ok sk ok sk ok sk k ok sk ok Rk Rk kol ok ok ok oloiok ol R okl R R R oR R

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

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 12

THICKNESS = 12.00 INCHES
POROSITY = 0.4710 VOL/VOL
FIELD CAPACITY = 0.3420 VOL/VOL
WILTING POINT = 0.2100 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3109 VOL/VOL
EFFECTIVE SAT. HYD. COND. = (,419999997000E-04 CM/SEC

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 4.20
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

P:\solid waste\G06096 Wayne Co. PTC Ph. 3\documents\G06096-PTC ph.3.doc Ich  4/23/2010 rev. 12/15/2010 Rev. 2/1/2011 Rev. 3/17/11 Rev. 5/13/2011

74




TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 19

THICKNESS =
POROSITY =
FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND. = 0

I

it

300.00 INCHES

0.1680 VOL/VOL

0.0730 VOL/VOL

0.0190 VOL/VOL

0.0729 VOL/VOL
.100000005000E~02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 14

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

il

]

0

I

36.00 INCHES
0.4790 VOL/VOL
0.3710 VOL/VOL
0.2510 VOL/VOL
0.4471 VOL/VOL
.249999994000E-04 CM/SEC

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 34

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT

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

DRAINAGE LENGTH

fl

1

0.25  INCHES

0.8500 VOL/VOL
0.0100 VOL/VOL
0.0050 VOL/VOL
0.0100 VOL/VOL

33.0000000000 CM/SEC
2.00 PERCENT
100.0 FEET

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS =

0.06 INCHES
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POROSITY

FIELD CAPACITY

WILTING POINT

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

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

]

i

i

1t

I

1

1

0.0000 VOL/VOL

0.0000 VOL/VOL

0.0000 VOL/VOL

0.0000 VOL/VOL
0.199999996000E-12 CM/SEC
HOLES/ACRE
HOLES/ACRE

4.00
4.00
3 - GOOD

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS =
POROSITY =
FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

]

]

I

24.00
0.4270
0.4180
0.3670
0.4270

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL
0.100000001000E-06 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

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

AND A SLOPE LENGTH OF

3CS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF

ARFEA PROJECTED ON HORIZONTAL PLANE

EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZON
UPPER LIMIT OF EVAPORATIVE STORA

LOWER LIMIT OF EVAPORATIVE STORAGE

INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

200. FEET.

= 91.
50.
1.
22.
4.
7.
2.
0.
51.
51.
0.

]

it

E
GE

1

i

]

70
0
000
0
426
332
710
000
947
947
00

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

RALEIGH
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STATION LATITUDE = 35.87 DEGREES

MAXIMUM LEAF AREA INDEX = 3.00
START OF GROWING SEASON (JULIAN DATE) = 86
END OF GROWING SEASON (JULIAN DATE) = 310

EVAPORATIVE ZONE DEPTH = 22.0 INCHES

AVERAGE ANNUAL WIND SPEED = 7.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 78.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.00 %

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

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
4.07 3.73 4.15 3.40 4.01 4,34
6.40 5.77 4.77 2.84 3.25 3.46

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

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
41.50 43.50 51.50 61.50 69.30 75.90
79.70 78.80 73.20 61.80 52.40 43.80

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA
AND STATION LATITUDE = 35.35 DEGREES

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

ANNUAL TOTALS FOR YEAR 1

INCHES CU. FEET PERCENT
PRECTPITATION TRt 171227.125  100.00
RUNOFF 2.922 10606.174 6.19
EVAPOTRANSPIRATION 34.737 126096.398 73.64
DRAINAGE COLLECTED FROM LAYER 4 9.5142 34536.723 20.17
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PERC./LEAKAGE THROUGH LAYER 6 0.000002 0.009 0.00

AVG. HEAD ON TOP OF LAYER 5 _. 0.0009

CHANGE IN WATER STORAGE -0.003 -12.213 -0.01
SOIL WATER AT START OF YEAR 51.947 188568.828

SOIL WATER AT END OF YEAR 51.944 188556.609

SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.027 0.00

-)(*-k****'ie***************-k***-k*'k**'k**********************************************

**************************************************v\—****************************

ANNUAL TOTALS FOR YEAR 2

INCHES CU. FEET PERCENT
PRECTPITATION s 188651.125  100.00
RUNOFF 4.642 16851.811 8.93
EVAPOTRANSPIRATION 34.147 123952.344 65.70
DRAINAGE COLLECTED FROM LAYER 4 15.3364 55671.238 29.51
PERC./LEAKAGE THROUGH LAYER 6 0.000004 0.013 0.00
AVG. HEAD ON TOP OF LAYER 5 0.0014
CHANGE IN WATER STORAGE -2.155 -7824.280 -4.15
SOIL WATER AT START OF YEAR 51.944 188556.609
SOIL WATER AT END OF YEAR 49.789 180732.328
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.001 0.00

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

ANNUAL TOTALS FOR YEAR 3

INCHES CU. FEET PERCENT
PRECIPITATION 76,47 277586.125  100.00
RUNOFF 11.782 42767.832 15.41
EVAPOTRANSPIRATION 34.491 125200.812 45.10
DRAINAGE COLLECTED FROM LAYER 4 29.9091 108570.070 39.11
PERC./LEAKAGE THROUGH LAYER 6 0.000006 0.020 0.00
AVG. HEAD ON TOP OF LAYER 5 0.0028
CHANGE IN WATER STORAGE 0.289 1047.303 0.38
SOIL WATER AT START OF YEAR 49.789 180732.328
SOIL WATER AT END OF YEAR 50.077 181779.641
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.094 0.00

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

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

ANNUAL TOTALS FOR YEAR 4

INCHES CU. FEET PERCENT
PRECIPITATION 20 171335.984  100.00
RUNOFF 3.196 11601.604 6.77
EVAPOTRANSPIRATION 34.319 124578.398 72.71
DRAINAGE COLLECTED FROM LAYER 4 7.5199 27297.225 15.93
PERC./LEAKAGE THROUGH LAYER 6 0.000002 0.009 0.00
AVG. HEAD ON TOP OF LAYER 5 0.0007
CHANGE IN WATER STORAGE 2.155 7823.477 4.57
SOIL WATER AT START OF YEAR 50.077 181779.641
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SOIL WATER AT END OF YEAR 52.232 189603.109

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

ANNUAL WATER BUDGET BALANCE 0.0097 35.275 0.02

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

***************‘k*****************-k*-k-):**********************************-k-k***-k**

ANNUAL TOTALS FOR YEAR 5

INCHES CU. FEET PERCENT
PRECIPITATION T 46.93 170355.922  100.00
RUNOFF 3.452 12530.854 7.36

EVAPOTRANSPIRATION 33.674 122237.586 71.75

DRAINAGE COLLECTED FROM LAYER 4 10.9622 39792.621 23.36

PERC./LEAKAGE THROUGH LAYER 6 0.000003 0.011 0.00

AVG. HEAD ON TOP OF LAYER 5 0.0010

CHANGE IN WATER STORAGE -1.158 -4205.191 . -2.47

SOTL WATER AT START OF YEAR 52.232 189603.109

SOIL WATER AT END OF YEAR 51.074 185397.922

SNOW WATER AT START OF YEAR 0.000 0.000 0.00

SNOW WATER AT END OF YEAR 0.000 0.000 0.00

ANNUAL WATER BUDGET BALANCE 0.0000 0.033 0.00

**'k*****'ir-k***************-k-k*-k**************Je**'ir******-k*************************

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

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5
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PRECIPITATION

TOTALS 3.76 3.07 4.93 3.07 3.87 6.42
6.67 8.13 4.06 3.91 2.85 3.20
STD. DEVIATIONS 3.40 1.03 1.47 2.21 2.89 2.35
3.34 7.69 2.46 2.80 1.88 1.41

RUNOFF
TOTALS 0.360 0.153 0.339 0.124 0.260 0.524

0.713 1.280 0.619 0.339 0.201 0.287

o
o

STD. DEVIATIONS .546 0.105 .233 0.200 0.529 .341

0.579 2.090 0.729 0.432 0.206 0.185

o

EVAPOTRANSPIRATION

TOTALS 1.479 1.914 2.910 3.429 3.687 4.325
5.130 3.823 2.363 2.860 1.300 1.054

(]

STD. DEVIATIONS .227 0.182 0.070 0.839 1.554 .287

1.672 1.212 0.827 0.393 0.540 0.190

-y

LATERAI, DRAINAGE COLLECTED FROM LAYER 4

TOTALS 1.8553 1.8908 1.3673 0.9030 0.6366 .5916
0.7168 1.6717 2.2856 0.9645 0.9333 0.8319

o

STD. DEVIATIONS 0.8598 2.3780 0.7316 0.3213 0.4831 .9817
0.8468 2.4984 3.4998 0.2481 0.6791 0.4312

(@)

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

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

AVERAGES 0.0020 0.0022 0.0015 0.0010 0.0007 0.0006
0.0008 0.0018 0.0025 0.0010 0.0010 0.0009

STD. DEVIATIONS 0.0009 0.0028 0.0008 .0004 0.0005 0.0011
0.0009 0.0027 0.0039 0.0003 0.0007 0.0005

o

*****‘k**********A‘***************************************************************
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-k**********-kv\'**********‘k**********************-!vk*'ir**************‘k**************

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

T oms CU. FEET  PERCENT
PRECIPITATION Ts3.95  ( 12.766)  195831.3  100.00
RUNOFF 5.199 ( 3.7381) 18871.65 9.637
EVAPOTRANSPIRATION 34.274 ( 0.3993) 124413.12 63.531
LATERAL DRAINAGE COLLECTED 14.64837 ( 9.00175) 53173.570 27.15275
FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.012 0.00001
LAYER 6

AVERAGE HEAD ON TOP 0.001 ( 0.001)

OF LAYER 5

CHANGE IN WATER STORAGE -0.175 ( 1.6251) -634.18 -0.324

*******************************-k'k****-k*****************************************
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PEAK DAILY VALUES FOR YEARS

PRECIPITATION

RUNOFF

DRAINAGE COLLECTED FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH LAYER 6

AVERAGE HEAD ON TOP OF LAYER

MAXIMUM HEAD ON TOP OF LAYER 5

SNOW WATER

5

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

1 THROUGH

2.

0.

0.

0.

0.

1.

592

64909

000000

022

456

65

2356.20142

0.00033

5989.4712

0.2728

0.1232

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

*‘k**"(**********‘k************:’r‘k***‘k********‘k*********************************‘k*
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******************************************************************************

FINAL WATER STORAGE AT END OF YEAR

6

SNOW WATER

3.8180

22.8162

14.1874

0.0043

0.0000

10.2480

0.000

0.3182

0.0761

0.3%941

0.0172

0.0000

0.4270

****************************'k********-k***************************************~Ir

*********************************-k-k*-k*****************************************
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INSERT FINAL HELP MODEL
STANDARD LINER SYSTEM (Alt. 1)
PHASE 3 CLOSED

P:\solid waste\G06096 Wayne Co. PTC Ph. 3\documents\G06096-PTC ph.3.doc Ich  4/23/2010 rev. 12/15/2010 Rev. 2/1/2011 Rev. 3/17/11 Rev. 5/13/2011

85



dhkk ko hdk ok ok hkkkhkkkhkkhkkhdrkkhhhkhhdhhhhhhhdhdkdhdhrdhddhddbrkbhhddbhddrthrddrhbrit
********************1\-*****************************k***************************

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

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

PRECIPITATION DATA FILE: C:\HELP3\WAYNE1.D4
TEMPERATURE DATA FILE: C:\HELP3\WAYNE1.D7
SOLAR RADIATION DATA FILE: C:\HELP3\WAYNE1.D13
EVAPOTRANSPIRATION DATA: C:\HELP3\WAYNE1.D11
SOIL AND DESIGN DATA FILE: C:\HELP3\WAYNEC.D10
OUTPUT DATA FILE: C:\HELP3\WayneC.OUT
TIME: 15:43 DATE: 10/01/2009

P e LT T e e e e P e S

TITLE: Wayne Co. Phase 3 Closed (Alt. 1)

sk ok sk ook ok skok ok skokok dokok otk sk sk ok ok sk sk ok ks ok skokokokok ok ok ook ks ok kb sk b bk ok sk okl ok ok sielokololok sk kol skolokskok ko ook ok

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

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAIL TEXTURE NUMBER 12
THICKNESS = 24.00  INCHES
POROSITY = 0.4710 VOL/VOL
FIELD CAPACITY 0.3420 VOL/VOL
WILTING POINT 0.2100 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3501 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.419999997000E-04 CM/SEC
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 4.20
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

it

]
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TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY 0.0100 VOL/VOL
WILTING POINT 0.0050 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0281 VOL/VOL
EFFECTIVE SAT. HYD. COND. 10.0000000000 CM/SEC
SLOPE 5.00 PERCENT
DRAINAGE LENGTH 300.0 FEET

it

it

]

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.04  INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL

]

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

WILTING POINT

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

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

il

i

TYPE 3 -~ BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 23

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

WILTING POINT = 0.2030 VOL/VOL
INITIAL SOIL WATER CONTENT 0.4610 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.900000032000E-05 CM/SEC

]
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TYPE 1 -~ VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 12

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

il

0.419999997000E-04

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

TYPE 1 -~ VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 19

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

fi

0.

TYPE 1 - VERTICAL PERCO

MATERIAL TEXTURE NU
THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT =

EFFECTIVE SAT. HYD. COND.

il

0.

TYPE 2 - LATERAL DRAI

360.00 INCHES
0.1680 VOL/VOL
0.0730 VOL/VOL
0.0190 VOL/VOL
0.0730 VOL/VOL

CM/SEC

100000005000E-02 CM/SEC

LATION LAYER
MBER 14
36.00  INCHES
0.4790 VOL/VOL
0.3710 VOL/VOL
0.2510 VOL/VOL
0.3710 VOL/VOL

249999994000E-04 CM/SEC

NAGE LAYER

MATERIAL TEXTURE NUMBER 34

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT

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

DRAINAGE LENGTH

[

]

3
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0.25 INCHES

0.8500 VOL/VOL
0.0100 VOL/VOL
0.0050 VOL/VOL
0.0100 VOL/VOL

3.0000000000 CM/SEC
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TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35
0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

THICKNESS =
POROSITY

FIELD CAPACITY

WILTING POINT

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

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

it

it

TYPE 3 — BARRIER

0.199999956000E~

12 CM/SEC

4.00 HOLES/ACRE
4.00 HOLES/ACRE

3 - GOOD
0
SOIL LINER

MATERIAL TEXTURE NUMBER 16
24,00 INCHES
0.4270 VOL/VOL
0.4180 VOL/VOL
0.3670 VOL/VOL
0.4270 VOL/VOL

THICKNESS =
POROSITY =
FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

I

1

0.100000001000E~

06 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

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

AND A SLOPE LENGTH OF 2

SCS RUNOFF CURVE NUMBER

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

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

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

P:\solid waste\G06096 Wayne Co. PTC Ph. 3\documents\G06096-PTC ph.3.doc Ich  4/23/20

00. FEET.

91.70
100.0
1.000
22.0
7.638
10.362
4.620
0.000
70.697
70.687
= 0.00

il

it

[l

[

1

it

10 rev. 12/15/2010 Rev.
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
RALEIGH NORTH CAROLINA

STATION LATITUDE 35.87 DEGREES

i

MAXIMUM LEAF AREA INDEX = 3.00

START OF GROWING SEASON (JULIAN DATE) = 86

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

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

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
4.07 3.73 4.15 3.40 4.01 4.34
6.40 5.77 4.77 2.84 3.25 3.46

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

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
41.50 43.50 51.50 61.50 69.30 75.90
79.70 78.80 73.20 61.80 52.40 43.80

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR RALEIGH NORTH CAROLINA
AND STATION LATITUDE = 35.35 DEGREES

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

ANNUAL TOTALS FOR YEAR 1

INCHES CU. FEET PERCENT
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PRECIPITATION 47.17 171227.125 100.00

RUNOFF 6.125 22234.236 12.99
EVAPOTRANSPIRATION 36.551 132681.469 77.49
DRAINAGE COLLECTED FROM LAYER 2 4.4931 16310.127 9.53
PERC./LEAKAGE THROUGH LAYER 4 0.000080 0.290 0.00
AVG. HEAD ON TOP OF LAYER 3 0.0013

DRAINAGE COLLECTED FROM LAYER 8 0.0001 0.290 0.00
PERC./LEAKAGE THROUGH LAYER 10 0.000000 0.000 0.00
AVG. HEAD ON TOP OF LAYER 9 0.0000

CHANGE IN WATER STORAGE 0.000 0.969 0.00
SOIL WATER AT START OF YEAR 70.697 256629.609

SOIL WATER AT END OF YEAR 70.697 256630.578

SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.030 0.00

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

**-k-;\-**********-k**-k************-k***-k********************************************

ANNUAL TOTALS FOR YEAR 2

INCHES CU. FEET PERCENT
PRECIPTTATION 5197 188651.125  100.00
RUNOFF : 9.594 34826.180 18.46
EVAPOTRANSPIRATION 36.439 132272.812 70.12
DRAINAGE COLLECTED FROM LAYER 2 6.4017 23238.273 12.32
PERC./LEAKAGE THROUGH LAYER 4 0.060118 . 0.427 0.00
AVG. HEAD ON TOP OF LAYER 3 0.0018
DRAINAGE COLLECTED FROM LAYER 8 0.0001 0.427 0.00
PERC./LEAKAGE THROUGH LAYER 10 0.000000 0.000 0.00
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AVG. HEAD ON TOP OF LAYER 9 0.0000

CHANGE IN WATER STORAGE -0.465 -1686.524 -0.89
SOIL WATER AT START OF YEAR 70.697 256630.578
SOIL WATER AT END ‘OF YEAR 70.233 254944.047
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 -‘ 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 -0.027 0.00

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

ek kkdkh ko khkk ko khkkhhkkhkhhhdbhrhkhhhhhhhhhhddhhdbdrbhddhhdddhhdhhddkhdddkdkdhdhkhdhdis

ANNUAL TOTALS FOR YEAR 3
T vemes CU. FEET  PERCENT
PRECTPITATION 76,47 277586.125  100.00
RUNOFF 24.813 90072.242 32.45
EVAPOTRANSPIRATION 34.733 126080.547 45.42
DRAINAGE COLLECTED FROM LAYER 2 16.9111 61387.254 22.11
PERC./LEAKAGE THROUGH LAYER 4 0.000281 1.019 0.00

AVG. HEAD ON TOP OF LAYER 3 0.0049

DRAINAGE COLLECTED FROM LAYER 8 0.0003 1.018 0.00
PERC./LEAKAGE THROUGH LAYER 10 0.000000 0.001 0.00
AVG. HEAD ON TOP OF LAYER 9 0.0000

CHANGE IN WATER STORAGE 0.012 45.115 0.02
SOIL WATER AT START OF YEAR 70.233 254944.047

SOIL WATER AT END OF YEAR 70.245 254989.172

SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAIL WATER BUDGET BALANCE 0.0000 -0.043 0.00

******************************—k************************************************
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***-k***********************************************')e***************************

ANNUAL TOTALS FOR YEAR 4

INCHES CU. FEET PERCENT
PRECTPITATION 4720 171335.984 10000
RUNOFF 6.647 24127.512 14.08
EVAPOTRANSPIRATION 35.544 129022.984 75.30
DRAINAGE COLLECTED FROM LAYER 2 4.6390 16839.553 9.83
PERC./LEAKAGE THROUGH LAYER 4 0.000082 0.299 0.00
AVG. HEAD ON TOP OF LAYER 3 0.0014
DRAINAGE COLLECTED FROM LAYER 8 0.0001 0.298 0.00
PERC./LEAKAGE THROUGH LAYER 10 0.000000 0.000 0.00
AVG. HEAD ON TOP OF LAYER 9 0.0000
CHANGE IN WATER STORAGE 0.361 1310.486 0.76
SOIL WATER AT START OF YEAR 70.245 254989.172
SOIL WATER AT END OF YEAR 70.606 256299.656
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0097 35.156 0.02

**1\—********-k**********************-{-********************************************

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

ANNUAL TOTALS FOR YEAR 5

INCHES CU. FEET PERCENT
PRECIPITATION 4693 170355.922  100.00
RUNOFF 7.110 25810.3689 15.15
EVAPOTRANSPIRATION 35.046 127218.562 74.68
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DRAINAGE COLLECTED FROM LAYER 2 4.1297 14890.926 8.80

PERC./LEAKAGE THROUGH LAYER 4 0.000078 0.285 0.00
AVG. HEAD ON TOP OF LAYER 3 0.0012

DRAINAGE COLLECTED FROM LAYER 8 0.0001 0.285 0.00
PERC./LEAKAGE THROUGH LAYER 10 0.000000 0.000 0.00
AVG. HEAD ON TOP OF LAYER 9 0.0000

CHANGE IN WATER STORAGE 0.643 2335.716 1.37
SOIL WATER AT START OF YEAR 70.606 256299.656

SOIL WATER AT END OF YEAR 71.249 258635.375

SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.056 0.00

*******************************«k***********************************************

**'k******‘k**************'k***')(***’k******************‘k****‘k**********************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5

PRECIPITATION
TOTALS 3.76 3.07 4.93 3.07 3.87 6.42
6.67 8.13 4.06 3.91 2.85 3.20
STD. DEVIATIONS 3.40 1.03 1.47 2.21 2.89 2.35
3.34 7.69 2.46 2.80 ' 1.88 1.41
RUNOFF
TOTALS 0.814 0.356 0.742 0.279 0.534 1.018

1.400 2.649 1.302 0.706 0.423 0.635

[y
O

.230 0.243 0.501 0.453 1.078 . 644
1.129 4.383 1.531 0.860 0.421 0.396

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS 1.466 1.903 2.909 3.495 4.562 4.291
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5.374 3.752 2.260 3.116 1.511 1.025

STD. DEVIATIONS 0.213 0.183 0.079 0.773 1.132 1.381
1.286 1.192 0.758 0.225 0.124 0.176

LATERAL DRAINAGE COLLECTED FROM LAYER 2

TOTALS 1.2263 0.9087 1.0667 0.5196 0.3049 0.0239
0.0877 0.7803 0.6148 0.4160 0.4762 0.8897

STD. DEVIATIONS 1.3626 0.9416 0.5818 0.6168 .4691 0.0518
0.1635 1.7413 1.1397 0.4136 0.5671 0.4968

o

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

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

(w)

LATERAL DRAINAGE COLLECTED FROM LAYER 8

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

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

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

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

AVERAGES 0.0042 0.0034 0.0037 0.0018 0.0010 0.0001
0.0003 0.0027 0.0022 0.0014 0.0017 0.0030

STD. DEVIATIONS - 0.0047 0.0036 0.0020 0.0022 0.0016 0.0002
0.0006 0.0060 0.0040 0.0014 0.0020 0.0017

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

o
O
o

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

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

**%—******-k*s\'**********************************-»\—********************************

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5
T vemss Cu. FEET  PERCENT
PRECIPITATION 535 ( 12.766) | 195831.3  100.00
RUNOFF 10.858 {( 7.9140) 39414.11 20.127
EVAPOTRANSPIRATION 35.663 ( 0.8140) 129455.27 66.106
LATERAL DRAINAGE COLLECTED 7.31494 ( 5.43573) 26553.227 13.55924

FROM LAYER 2

PERCOLATION/LEAKAGE THROUGH 0.00013 ( 0.00009) 0.464 0.00024
LAYER 4
AVERAGE HEAD ON TOP 0.002 ( 0.002)

OF LAYER 3

LATERAL DRAINAGE COLLECTED 0.00013 ( 0.00009) 0.464 0.00024
FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 10
AVERAGE HEAD ON TOP 0.000 ¢ 0.000)

OF LAYER 9

CHANGE IN WATER STORAGE 0.111 ( 0.4181) 401.15 0.205

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

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5
T emes)qeu
PRECIPITATION T8 2a611.400
RUNOFF 5.257 19083.2070
DRAINAGE COLLECTED FROM LAYER 2 0.63696 2312.15381
PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000009 0.03203

AVERAGE HEAD ON TOP OF LAYER 3 0.068

MAXIMUM HEAD ON TOP OF LAYER 3 2.464

DRAINAGE COLLECTED FROM LAYER 8 0.00001 0.03202
PERCOLATION/LEAKAGE THROUGH LAYER 10 0.000000 0.00000
AVERAGE HEAD ON TOP OF LAYER 9 0.000

MAXIMUM HEAD ON TOP OF LAYER 9 -0.