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Grand Central Sanitary Landfill, Inc.

Application for Minor Permit Modification
March 2018

1.0 INTRODUCTION

Grand Central Sanitary Landfill, Inc. (GCSL), facility Permit No. 100265, hereby submits an
application for minor permit modification to allow the construction and operation of the Slate
Belt Heat Recovery Center (SBHRC) at its municipal waste landfill property located in
Plainfield Township, Northampton County, PA. The application has been prepared and
submitted to the Pennsylvania Department of Environmental Protection (PA DEP) pursuant to
PA Code Title 25 Environmental Protection, Municipal Waste Regulations, Chapters 271
through 285. Modifications to the GCSL permit for the proposed SBHRC facility are described

herein.

GCSL owns and operates an approximate 205.5-acre permitted area located on a 805.4-acre site
in Plainfield Township, Northampton County, Pennsylvania. GCSL is permitted by PA DEP
under Solid Waste Management Permit No. 100265 to receive municipal, commercial, residual,
industrial, construction/demolition waste, and special handling wastes approved by the PA DEP.

The SBHRC will be developed by Slate Belt Heat Recovery Center, LLC on a separate parcel
leased from GCSL and within the landfill permit boundary. The site is adjacent to the existing
Green Knight Economic Development Corporation (GKEDC), a landfill gas-to-energy (LFGTE)
plant (Figure 1, Form 3). SBHRC is a separate entity from GCSL. and GKEDC.

The proposed SBHRC will dry dewatered biosolid to produce a Class A biosolid product that can
be used as a fertilizer blending agent, soil conditioner, and/or a renewabie fuel product. The
proposed project location was chosen based on the heat source provided by the GKEDC.

SBHRC may use landfill or natural gas (when available, see Form K) to supplement the drying
process thermal loop.

The SBHRC facility will consist of a main dryer building, separate offtces and supporting
matnienance areas. Ancillary equipment and structures located around the main building include
mechanical equipment, truck tipping equipment, a biosolid receiving unit, odor control
equipment, and finished product storage silos. Additional required processes located on the
property include waste heat recovery units at GKEDC thermal oil heater, and a process
wastewater storage tank. The facility features are shown on Figure 2 — Site Plan of Form 3 as
they relate to the GCSL permit boundary. Sediment Basin #2 will be modified to manage the
stormwater runoff from the SBHRC parcel (see Form I).

Incoming vehicles transporting dewatered biosolids will access the facility using the existing
GCSL entrance on S.R. 512. The vehicles will proceed to the GCSL scales, pass the radiation
monitors and follow the GCSL radiation action plan as required, and weigh in. After weighing,

i sartk

1 NEERING AND ooicmee



Grand Central Sanitary Landfill, Inc.

Application for Minor Permit Modification
March 2018

the SBHRC vehicles will proceed down the landfill access road and enter the SBHRC facility
from the east. Atthe SBHRC site, the vehicle will check-in and, if in compliance with all Form
R1 requirements, back onto the truck tipping equipment to unload into the enclosed receiving
unit. After unloading, the empty vehicle will travel back to the scales at GCSL and weigh out.
if the vehicle is scheduled to backhaul process wastewater for offsite disposal, the vehicle will
return to the SBHRC site and park on the unloading pad to be filled with process wastewater for
offsite disposal. A flow meter will be utilized to eliminate the need for the truck to be weighed
before leaving the Site for its final destination. Process wastewater that is not backhauled by
SBHRC vehicles will be hauled and disposed of by approved contract haulers in the same
manner and location described previously.

Received biosolids are dried to produce a Class A biosolid product using waste heat from the
GKEDC LFGTE facility. The final product is stored in silos before being loaded onto trailers for
transportation to the end user. Product vehicles will be weighed upon arrival and as they leave
the site. Records of material received and shipped from SBHRC will be recorded and provided
to SBHRC by GCSL. Material shipments will not be included in the daily waste totals for
GCSL; however, truck trips will be monitored and included in the daily counts.
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2540-PM-EWMOJISTb-1 Rev. Bi2014 COMMONWEALTH OF PENNSYLYANLA
Chechklist Major DEPARTMENT OF ENVIRONMENTAL PROTECTION

‘ DEFARTMENT OF ENVIRONMENTAL
PROTECTION

CHECKLIST ~ MINOR MODIFICATION TO A MUNICIPAL WASTE LANDFILL PERMIT OR
A RESIDUAL WASTE LANDFILL OR IMPOUNDMENT PERMIT

This checklist is to assist the Department and the Applicant in assuring that all the forms, notices, documentation
and fees required for an application for a minor modification to a municipal or residual waste landfill permit or
residual waste impoundment permit have been addressed. This checklist should be signed by the Applicant and
submitted to the Department as part of the application package. Failure to do so may cause the application to be
administratively incomplete and inellgible for Permit Decision Guarantee (PDG)."

This checklist will be utilized by the Department and Applicant during the pre-applicatlon meeting to indicate the
forms and other information which must be included in the application and public notifications that are needed.
The Department will check the appropriate box in the first two columns to indicate the fonnms and information

required ("Req”) or not applicable {"N/A™). The Applicant will then ensure the required formes and information are
inciuded in the application by checking the corresponding box in the third column,

In cases where no pre-application mesting is held, the Applicant will Indicate what forms are Included in the
application by checking the appropriate boxes in the third column.

The most current version of the forms found on the Department’s online eLibrary should be utilized.
Name of Applicant or Permittee Grand Centrai Sanitary Landfill, Inc. Permit No. (if appllcable) 100285

Links to the Department Websites for All Parmit Application Forms:

andar Pei Forms

] ] K | GIF - General Information Form 1300-PM-BIT0001 1300-PM-BIT0001

] ] Form A - Application 2540-PM-BWMO0357 2540-PM-BWM0357
] ] ] | Form B - Professional Certification 2540-PM-BWMO358 2540-PM-BWM0358
] ] &1 | Form B1 - Application for Certification 2540-PM-BWMO0359 2540-PM-BWM0358

DISCLAIMER: The process and procedures outlined in this Checklist are intended to supplement existing requirements.
Nothing in the Checklist shall affect regulatory requirements.

The process, procedures and interpretations herein are not an adjudication or a regulation. There is no intent on the part of
DEP to give the rules in this Checklist that weight or deference. This document establishes the framework within which
DEP will exercise its administrative discretion in the future. DEP reserves the discretion to deviate from this policy
statement if circumstances warrant.

DEP reserves the right to supplement the list of forms and information included on this ChecklIst at any time during the
permit review process. This Checklist should not be construed as an exhaustive list of forms and information to be
submitted by the Applicant.
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Chocklist Major

Additional Forms Required Based on the Modiflcation Requested (cont.)

-_III ' L, T - 1 — — _— - — iy —

O = ] Egrempf:n- Closure-Post Closure Land 2540-PM-BWMO153
7 Form 51 - Municipal Waste Landfill

- = U | Groundwater Assessment Pian 2540-PM-BWMO005

L] ] 0] hFﬂcgrr\Tt t;jr?n-g Background Meteorological |  oe40 bM BWMO503

] (0 | Boending Worksheet Instructions 2540-FM-BWMO0580 2540-FM-BWMO580

[] 24 L] Landfills and Disposal Impoundments 2540-FM-BWMDS5B1 2540-FM-BWMO0581

Confidential Information under 25 Pa. Code Chapters 271.5 and 287.5, and the Bureau of Waste Management’s
“Procedures for Handling (:onflclentiallnfonnatlon Requests” document.

If proposed by the applicant, a demonstration that application information satisfies the
regulatory requirements for confidentiality,

Registration with Pennsylvania Department of State

U Pennsylvania Enterprise Registration

Application Fee

Minor Modification

Additional Application Copies

One original and 2 additlonal copies of the application

Notes/Additional Comments
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Checidist Malor
Signature of Applicant or Authorized Representative; /oﬂzék«.\ %qu Date: _=3 (A 3// fé

Printed Name: Glenn Kempa Title: Senior District Manager
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APPLICATION FORMS
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GENERAL INFORMATION FORM (GIF)
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Note: The PA Historical and Museum Commission must be notified of proposed projects in accordance with DEP
Technical Guidance Document 012-0700-001 and the accompanying Cultural Resource Notice Form.

If the activity will be a mining project (i.., mining of coal or industrial minerals, coal refuse disposal and/or the
operation of a coal or industrial minerals preparation/processing facility), respond to questions 1.0 through 2.5
below.

If the activity will not be a mining project, skip questions 1.0 through 2.5 and begin with gquestion 3.0.

1.0 Is this a coal mining project? If “Yes’, respond to 1.1-1.8. If ‘No”, skipto [J Yes [J No
Question 2.0.
1.1 Will this coal mining project involve coal preparation/ processing [J Yes [J No

activities in which the total amount of coal prepared/processed will be
equal to or greater than 200 tons/day?
12 Will this coal mining project involve coal preparation/ processing L[] Yes L] No
activities in which the total amount of coal prepared/processed will be
greater than 50,000 tons/year?

1.3 Will this coal mining project involve coal preparation/ processing [] Yes [0 No
activities in which thermal coal dryers or pneumatic coal cleaners will be
used?

14 For this coal mining project, will sewage treatment facilities be [l Yes U No
constructed and treated waste water discharged to surface waters?

1.5 Will this coal mining project involve the construction of a permanent [1 Yes L0 No

impoundment meeting one or more of the following criteria: (1)a
contributory drainage area exceeding 100 acres; (2} a depth of water
measured by the upstream toe of the dam at maximum storage elevation
exceeding 15 feet; (3) an impounding capacity at maximum storage
glevation exceeding 50 acre-feet?

1.6 Will this coal mining project involve underground coal mining to be [1 Yes [1 No
conducted within 500 feet of an oil or gas well?

2.0 Is this a non-coal (industrial minerals) mining project? If “Yes” respondto L[] Yes LI No
2.1-2.6. If “No", skip to Question 3.0.

21 Will this non-coal (industrial minerals) mining project involve the [1 Yes L No
crushing and screening of non-coal minerals other than sand and
gravel?

2.2 Will this non-coal (industrial minerals) mining project involve the [J Yes L No

crushing and/or screening of sand and gravel with the exception of wet
sand and gravel operations (screening only) and dry sand and gravel
operations with a capacity of less than 150 tons/hour of unconsolidated
materials?
23 WIll this non-coal (industrial minerals) mining project involve the L[] Yes [J No
construction, operation and/or modification of a portable non-metallic
(i.e., non-coal) minerals processing plant under the authority of the
General Permit for Portable Non-metallic Mineral Processing Plants (i.e.,
BAQ-PGPAI/GP-3)7?
24 For this non-coal (industrial minerals) mining project, will sewage [] Yes 0 No
treatment facilities be constructed and treated waste water discharged to
surface waters?
25 Will this non-coal (industrial minerals) mining project involve the [] Yes [J No
construction of a permanent impoundment meeting one or more of the
following criteria: (1) a contributory drainage area exceeding 100 acres;
(2) a depth of water measured by the upstream toe of the dam at
maximum storage elevation exceeding 15feet; (3)an impounding
capacity at maximum storage elevation exceeding 50 acre-feet?

Page 4 of 7
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3.0

Will your project, activity, or authorization have anything fo do witha (i  Yes
well related 1o oil ar gas production, have construction within 200 feet of,

affect an oil or gas wel, involve the waste from such a wel, or string

power lines ahove an oil or gaa well¥ if “Yes", respand fo 3.1-3.3, ¥ *No”,

skip fo Question 4.0,

No

a

Does the oil- or gas-related project invoive any of the lollowing: [  Yes
piacemnent of fill, excavation within or placement of a structure, ocated

in, aiong, across or projecting into a watercourse, floodway or hody of

water {including wetlands}¥

Ma

.2

Will the oi- or gas-related project involve discharge of industrial L1 Yes
wastewater or slomrmwaler to a dry swale, surfaces water, ground water or

an existing eanitary sewear system or siorm water system? i “Yes'

giscuss in Project Descrption.

No

3’3

Will the oll- or gas-related project involve the construction and operation LI Yes
of industrial waste treatment facilities?

40

Will the project involve m consiruction activity that results in earth Yes
disturbance? if "Yes", specify the tolal disiurbed acreage.
401 Yotal Disturbed Acreage 6.3 zores

N

5.0

Does the project invelve any of the following? X Yes
I "Yes™, respond to 5.1-8.3. i "No”, sKip to Question 6.4,

5.1

Water Obstruction and Encroachment Projects - Does the project & Yes
involve any of the foliowing: placement of fill, excavation within or
placement ol a structure, located in, along, acroes or projecting into a
watarcourse, flogdway or body of water? Modify GCSL Sedimen: Basin #2

No

§.2

Wetiand /mpacts — Doea the project involve any of the following: [  Yes
piacement of fill, excavation within or placement of a structure, located
in, aigng, acroes or projecting into a wetland?

53

Floodpiain Frojects by the commonwealth, a Poiitical Subdivision of the |  Yes
commonweaalth or a Public Utility - Daes the project invoive any of the

following: piacement of fill, excavation within or piacement of a

structure, located in, along, acrogs or projecting into a floodpdain?

No

6.0

Will the project involve discharge of stormwater or wastewater from an X Yes
industrial activity to a8 dry swale, surface water, ground water or an

existing sanitary sewar sysiemm or separate storm water system?

Stormwater runoff injo GCSL Sediment Basin #2; SBHRC will obtain individual

NPDES parmit.

No

T.0

Wiil the project involve the construction and oparation of industrial K Yes
waste treatment facilities? SBHRC will obtain generai permit for biosolids
processing.

Mo

B.O

Will the project involve construction of sewage treatment facilities, (X Yes
sanitary sewers, or sewage pumping stations? if “Yes”, indicate astimated

proposed flow {gal/day). Alsg, discuss the sanitary sewer pipe sizes and the

number of pumping stations/treatment facilities/name of downsatream sewage

facilities in the Project Descripiion, where applicable.

4.0.1 Estimated Proposed Flow {galiday) 1,120 canveyed to PAMA by SBHRC.

No

Will the project involve the subdivision of land, or the generation of 800 [X]  Yas
gpd or more of sawage on an existing parcel of 1and or the genetration of
an additionat 400 gpd of sewage on an aiready-developed parcel, or the
generation of 800 gpd or more of industriaj wastewater that would be
discharged to an existing sanitary sewet syatem?
9.0.1 Was Act 537 eewage faciiities planning submitted and [] Yes
approved by DEP? if “Yes" attach the approval letter. Approval
required prior o 105/NPDES spproval,

No

Na

10.0

Is thia project for the beneficial use of bicsolids for land application [ Yes
within Pennsylvania? if “Yes” indicate how much {i e. gailons or dry tons per
ysar}.

10.0.1 Gallons Per Year {residential septage} Coveved under separate approval.

Mo

10.0.2 Ory Tons Per Year {blosolids)

Covered under separate appoval,

Page 5 of 7
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11.0 Does the project involve construction, modification or removai of adam? [1  Yes No
#"Yes", identify the dam.
11.9.1 Dam Name
12.0 Wil the project interfers with the flow from, or otherwise impact, adam? [1 Yes [ No
i "Yas”, entify the dam.
12.0.1 Dam Name
130 Wil the project involve operations (exciuding during the construction Yes |1 No
period} that produce air emissions {fL.e., NOX, WOC, elc.}? If “Yes”, identify
each type of emission followed by the amount of that emission.
13.01 Enter aif types B amounts A¥r permil application submitted under separate cover by
of emissions; separaie SBHRC.
each set with semicoions.
14.0 Does the project inciude the construction or madification of a drinking || Yes B No
waler supply io serve 15 or more connections or 25 or more people, at
ieast 80 days out of the year? i “Yeg”, check all propnsed sub-facilfities.
14,01 Number of Porsons Served
14.0.2 Number of Employee/Guests
14.0.3 Number of Connections
14.04 Sub-Fac: Distribution System ]l Yes I No
14.0.8 Sub-Fac: Water Treatmant Plant (1 Yes {1 No
14.0.6 Sub-Fac: Source (1 Yes L[] No
14.0.7 Sub.Fac: Pump Station 3 Yes [J No
14.0.8 Sub Fac: Transmission Main ] Yes [1 Na
14.0.9 Sub-Fac: Storage Facility [] Yes L1 Ne
15.0  Will your project inciude infiltration of storm water or waste water to L) Yes 5 No
ground water within one-half mile of a pubiic water supply well, spring or
infiltration gailery?
16,0  Is your project to be served by an existing public water supply? if “Yes’, Yes [J Mo
indicgte name of supplier and attach lkefter from supplier stating ihat & wiil
sefve the project.
18.0.1 Supplier's Name Pennsylvania American Water Co,
16.0.2 Lekter of Approval from Supplier in Attached i1 Yes Na
17.0 Wil this project involve a new or increased drinking water withdrewal [l  Yss K No
from a stream or other water body? H “Yes", shouid reference both Water
Suppiy and Watershed Management,
17.0.1 Stream Name
10.0  Wiil the construction or operation of this project involve freatment, & Yes [ No
storage, reuse, or disposai of waate? If "Yes", indicate whal type (ie.,
hazardous, municipal (including infectious & chemciherapeutic), residual} and
the amaunt to be freaied, stored, re-used or dispozed,
1B8.0.1 Typa & Amount SBHRC 1o produce Ciass A Biosolid: 84 dry ton/day
{30,660 dry tonfvear) (400 wet londday)
19.0 Wl your projact involve the Femoval of coal, minerals, etc. as part ofany ] Yes 2§ No
garth disturbance activities?
20,0  Does your project involve installation of a field constructed underground [ Yes [ Nao
storage tank? if "Yes®, iist sach Substance & its Capacity. Note: Applicani
may need 8 Storage Tank Sita Specific installation Permit.
20,01 Enter all substances &
capacity of each; separate
each aat with semicolons,
21.0 Does your project involve instaliation of an aboveground storage tank || Yes il No

greater than 21,000 galions capacity at an exiating facility? |f "ves”, st
each Substance & its Capacity. Note: Appiicant may need a Storage Tank
Site Specihc instailation Fermit.
21.01 Enter all substarces &

capacily of each; separate

each set with semicolons,
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FORM A

APPLICATION FOR MUNICIPAL OR RESIDUAL WASTE PERMIT
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2540-PM-BWMO0357 Rev. 10/2016

SECTION E. AFFIDAVIT

COMMONWEALTH/STATE OF Pennsylvania

SS.
COUNTY OF_£ACAA 10 No~

Yn
Sworn and subscribed to before me this /5 day
of e q ' &CQQ[B
Ldaova 4740027112

NOTARIAL SEAL
Sandra A. Tagliaterra, Notary Public
Taylor Boro, Lackawanna County

NOTARY PYBLIC™ My Commission Expires May 20, 2018

WEMBER, PENNSYLVANIA A SOCIATION OF NOTA|

My Commission Expires

S/30/301%

7 Y :

Print or type name to be Signed: Glenn Kempa Date n)//5/‘7?(7/f

Date: 3013 /,8

I, %ﬂ—ﬂ'\‘ do hereby certify pursuant to the penalties of 18 Pa. C.S.A,
7 (Signature/8f Applicant) ‘

Section 4904 to the best of my knowledge, information, and belief that the information contained in this application is true
and correct and is in conformance with 25 PA. Code Chapters 271 or 287, whichever is applicable, of the rules and
regulations of the Department of Environmental Protection.

SECTION F. APPLICATION FEE

A.  Municipal Facilities

i. Application for new permit, or repermitting. (ref. 271.128)

] $18,500 —  Municipal Waste Landfill
] $19,250 —  Construction/Demolition Waste Landfill
] $4,400 —  Transfer Facility

] $1,900 — Incinerator or Resource Recovery Facility
] $4,000 —  Other Municipal Waste Processing Facility, including Composting Facility
] $17,300 —  Demonstration Facility

ii. Application for a major permit modification.

] $300 — Addition of types of waste not approved in the permit
] $7,800 —  Municipal Waste Landfill and Construction/Demolition Waste Landfill
] $700 —  Transfer Facility
] $1,500 — Incinerator or Resource Recovery Facility
] $700 —  Other Municipal Waste Processing Facility, including Composting Facility
Il $6,700 —  Demonstration Facility
ii. [ $300 —  Permit Reissuance
iv. [ $300 —  Permit Renewal
v. X $300 ~  Minor Permit Modification
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FORM B1

APPLICATION FORM CERTIFICATION
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENYIRONMEKTAL PROTECTION

Date Prepared/Revised
March 2018

BUREAU OF WASTE MANAGEMENT

I Date Received _’

FORM B1
APPLICATION FORM CERTIFICATION

This form must be fully and accurately compieted. All required infarmation must be typed or legibly printed in the spaces

provided.
identify the date prepared.
prepared/tevised” on this paae.

Applicant/permittee: ~ Grand Central Sanitary Landfill, Inc.

If additional space is necessary, identify each attached sheet as Form B1, reference the item number and
The “date preparedfrevised” on any attached sheets needs to maich the “date

Site Name:  Grand Central Sanitary Landfill
Facility ID {as issued by DEP). 100265 o ) ]
. vEF ]
Professional Engineer
1, Thomas G. Pullar, P.E.
{Engineer's Name -Print or Type)

being a Registered Professionai Engineer in accordance with the Pennsylvania Professional Engineer's Registration Law,
do hergby certify that the forms used in the accompanying application have been reproduced under my supervision and
have the same exact content and the same format as the forms prepared by the Department. | am aware that there are
significant penalties for altering the content of the Department's forms, including the possibility of fines and imprisonment.

Signature

License Number PEQ33923E

Date _

Address  EarthRes Group, Inc,
PO Box 468

Piperville, PA 18947

Y ENGINEER
PEQ35923E

Telephone No, { 215 ) 786-1211

Recycled Paper @
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FORM HW-C

COMPLIANCE HISTORY
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1 COMMONWEALTH OF PENNSYLVANIA
g EEESQQ?I’YOE:Q?I:IOLEENTAL DEPARTMENT OF ENVIRONMENTAL PROTECTION
PROTECTION BUREAU OF WASTE MANAGEMENT
FORM HW-C

COMPLIANCE HISTORY
Fully and accurately provide the following information, a9 specified. Attach additional sheets as necessary.
Type of Form HW-C Submittal {check all that apply):

[0 original Filing Amended Filing Date of Last Filing June, 2017

Type of Permit or License Submittal:

O New [0 Renewal [] Annual Update Other  Minor permit modification to allow SBHRC
Application to build a biosolids drying operation within
Grand Central's permitted area.
{specify)

A. General Applicant Information:

1. NAME OF PERMIT OR LICENSE APPLICANT/PERMITTEE/LICENSEE ("applicant")
{non-corporations attach documentation of legal name};

Grand Central Sanitary Landfill, Inc. - Grand Central Landfill

ADDRESS: 9210 West Penngylvania Avenue

Pen Argyl, PA 18072

TELEPHONE NUMBER: 810-863-2413

TAXPAYER |D#: 23-2049337

PERMIT, LICENSE OR APPLICATION ID#: 100265

2. identify the form of management under which the applicant conducts its business {check appropriate box} and describe

the type(s) of business activities performed:

[0 Individual [] Fictitious Name

[ Municipality O Partnership

[ Proprietorship O Limited Partnership

[0 Public Corporation O Government Agency

BJ Private Corporation O Joint Venture

[0 Syndicate O Association

0 Municipal Authority [0 Other Type of Business

(specify)

3. Type of permit, license or application (check all that apply):

[0 Hazardous Waste Permit

(] Hazardous Waste Transporter License

Municipal Waste Permit

[0 Regulated Medical, Chemotherapeutic Waste Transporter License

[ Residual Waste Permit

[0 Other

(specily)

** This filing supplements and refers o the Annual Submission filed with the Department in June, 2017 which contains
the complete 10-year Compliance History for all Pennsylvania subsidiaries of Waste Management, Inc. Interested
parties may review the full 10-year history at each of the DEP's regional offices.

1780335 _2.dvc
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B.

FORM HW-C

General Information Regarding "Related Parties"

1.

Applicants which are a corporation or a divislon of a corporation, provide the following information:

a.  The principal shareholders or stockholders who own, hold, or control stock of five percent {(5%) or
more of a publicly held corporation or ten percent {(10%) or more of a privately held corporation.
See Schedule B.1.a and Note 3 to Annual Submission.

b.  State the names, principal places of business and taxpayer iD numbers of all domestic and foreign
parent corparations (including ultimate parent corporations), and all domestic and foreign subsidiary
corporations of the applicant, as well as the subsidiary corporations of the ultimate parent corporation.
Include unincorporated divisions and private corporations. A diagram of corporate structure may be
provided to illustrate corporate relationships.

See Schedule B.1.b and Note 3 to Annual Submission,

. List all principals of the corporation that have also been principais of other corporations which have
committed any violation of the Environmental Protection Acts. (See Instructions, Items 2 and 6.)

See Schedule B.1.c and Note 3 to Annual ission.

Provide the names and addresses of all principals, corporate officers, general and limited partners, directors,

other persons performing a function similar to a director, and other persons or related parties of the applicant

{see Instructions, Items 4 and 5). The relationship to the applicant must be clearly described.

See Schedule B.2 and Note 4 fo Annual Submission.

Provide the names and addresses, or IRS tax identification numbers' and affiliation of other persons or

related parties having or exercising control over any aspect of the proposed facility or activity that is

regulated by the Department, including but not limited to, associates, agents, contractors, subcontractors,
and property owners.

See Schedule C.1 and Note 5 to Annual Submission.

Provide the names and addresses of all owners of record of surface and subsurface areas within and
contiguous to the proposed permit area. {Not applicable to transporter license applicants.)

See Schedule B.4 to Annual Submissfon,

Provide the names and addresses of all holders of record to a leasehold interest of surface and subsurface
areas within and contiguous to the proposed permit area.

See Schedule B.4 and Note 8 to Annual Submission.

If the applicant, or other related party to the applicant, has a beneficial interest in, or otherwise manages or
controls any other person, municipality or other related party (as described in Sections A and B) engaged in
the business of solid waste collection, transportation, storage, processing, treatment, or disposal, provide the
following information;

a. The name, address and tax identification number or employer identification number of the
corporation, other person, municipality, or other entity, in which the applicant or other related party has
a beneficial interest, manages, or controls as described above.

See Schedule B.1.h and Note 7 to Annual Submission.

b. The nature of the relationship or participation with the corporation, other person, municipality, or other
related party.

See Scheduls B.1.b and Note 7 to Anpual Submission,

1 Failure to provide all applicable numbers may delay processing of the application.

Page 2 of 5
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FORM HW-C

C. Specific information Regarding the Applicant and Its Related Partles

1.

List the name and location of all of the applicant's and related party's places of business and terminals
where municipal, residual and/or hazardous waste activities are conducted. Such activities include, but are
not limited to generation, processing, collection, transportation and storage, treatment or disposal of solid
waste, except that locations that generate only municipal waste need not be listed.

See Schedule C.1 and Note 8 to Annual Submission.

List all permits or licenses issued by the Department or any other state or federal agency under the
Environmental Protection Acts to the applicant or any other persons or related parties identified in
Sections A or B, that are currently in effect or have been in effect at any time in the ten years previous to the
date on which this form is notarized. This list is to include the type of permit or license, permit or license
number, location, address, issuance date and expiration date,

See Schedule C.2 and Note 9 to Annual Submission.

List all permit or license denials issued by the Department or any other state or federal agency under the
Environmental Protection Acts to the applicant or any other person or related party identified in Section A
or B, within ten years previous to the date on which this form is notarized. Include the type of permit or
license, permit or license number, location, denial date and reason for denial.

Seg Schedule C.3 and Note 9 to Annual Sybmission.

List all persons or related parties identified in Sections A or B which have filed for or been discharged from
bankruptcy within 10 years previous to the date on which this form is notarized. Specify the circumstances
of bankruptcy including those for which the debtor sought to abandon property or to be discharged from any
environmentai liability subject to the Environmental Protection Acts. Include the name of the bankruptcy
court, docket number and description and location of any property involved.

None.

Page 3 of 5
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Dl

FORM HW.C

Compliance Background:
(Note: Caples of specific documents must be made avallable to the Departrmeni upon iis request)

Compliance History: §

List ali “Enforcement Actione™ issued by the Department or any cther state or federal or county agency o the
applicant or those persans or related parties identified amywhere in rasponse to Sections A, B or C using the
foilowing farmat grouped by state and losatian in chronological omer,

Permit/ Type Doliar
Licensef lssuing of Nature of Amount
Date Logation EPA ID ® Agency Action Violation Dispoeition  of Penaity

Enfarcament actions include bt are not limited lo:

All notices of violation {NOVs}, issued by any requiatory agency to the applicant or those persans or related
partres identified anywhere in Sections A, B or C conceming the Environmental Protection Acts, or any other
environmental statute, reguiation or ordinance,

All administrative orders, civil penalties, permit or license suspensionsirevocations, bond forfeiture
actions, and civil penalty actions adjudicaled by any judicial body against the appiicant or those persons or
related panies identified anywhere in Seclions A, B or C conceming the Environmental Profection Acts, or a
reguiation or order cr a condition of a pemmit or kicense.

All consent orders, consent adjudicatioms, consent decrees or monefary settlements {settlement
agreements, lotter agreements, eattiement letters or conssnt assesamentaj between the appiicant or those
perscns or related parties identified anywhere in Sections A, B or C and any state, federai or counly agency
regarding the Environmentai Proteclion Acts, or any other environmentai staiute, ragulations or ardinanca.

All court proceedings in which those pessons or related parties identffied anywhere in Sections A, B or C have
been invoived in reiation to the Environmental Protection Acls.

Al summary, misdemeanor, or felony convictions, or pleas of guilty or no contest that have been obtained
against the appiicant ar those persons or refated parties identifed anywhers in Sections A, B or C, pursuant o the
Environmental Pratection Acts, ar for any acts invalving the generation, storage. ireaiment, transportation,
processing, or disposai of municipat, residual or hazardous wasta.

For ail persons and municipalites identified in Section A, B or C, indicate all violations commited and any
subsaquent enforcement actions itaken regarding the facility or aclivity not previously fisted in this section,
concerning the Environmental Protection Acts.

State the reasons for suspansian, revocation, or denigl of any permit/permit application or licenss/icanse
application filted by the applicant or any retated party conceming the Environmental Protection Acts. Provide the
date, iocation and nature of the viplations, type of action, issuing agency, doilar amount of any monetary penaity
assaciated with the action and permit, license, EPA 0% o1 otfer identifying number i appiicable.

Page dof 5
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FORM HW-C

1 hereby certify that | have the authority to respond ta the ~-~m ~mrtinen cn habalf af S annlinand qnq that the
information provided herein is true and correct to the best of my |

Name: Rafael E. Carrasco

{(Print or Type Name)

Title: President and Directgr
(Print or Type Title}
Sworn to and subscribed before me this
(ot A dayofFebruary, 2018.
% Notai Public
WTﬁRY:DEu M., SULIA
lgﬂi.!g"gl; rag’w JERSEY (DIgnature)
My Commisslon Explres 9/16/2022
/ Name: Thomas Utermark__

{Print ar Type Name)

Title: Vice Presigent and Assistant Secrefary

(Print or Type Title)

Sworn to and subscribed before me this

_ QA4 . dayof February, 2018.

4
ge Notary ?ublic

ADELL M, SULLA See Annual Supmigsion
NOTARY RUBLIC OF NEW JERSEY Attach copy
My mmgl:nmswg?wwzoz 2 of Articles of Incorporation

(For Corporations, see the Instructions, Item 8, regarding signatures and submission of Articles of Incorporation.)

Page 5 of 5
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Suppiemental Schedule D.2
Compliance History Summary Report for the Waste Management Facilities located within Pennsylvania
June 1, 2017 to February 5, 2018

and PPC plan from 2016 through 2017.

" - Date of . . . i
Leqgal Entity Facility Name VE'I%:;; Issuing Agency| Type of Action Nature of Violation Disposition ;_:::IQ_ gr ;
" " I itis alleged the site did not conduct daily radiation
aste Management [Allentown Transfer - N source chacks or monitor incoming waste in Caomrective and preventive adti k
. 06/23/17 PADEP Notice of Vil ; Or Mo preventive aclions taken, no
of Pennsylvania, Inc. |Kuiztown, PA olice iolation accordance with their approved Radiation Protection, |further regulatory action Laken at this time. $0.00
Action and Monitering Plan.
Apex Wasle Services
Waste Management ! ] Non-traffic . Corrective acti
€ I 12 . . mective action taken, no further requlalory
of Pennsylvania, inc. nc 721i17 | PA Siate Police Cilation/Sumsmons It is alleged the vehide had a leaking load. action taken at this time. £0.00
Dunmore, PA
X Waste Sefvices
Waste Management Ape ) X Non-traffic Carrective action tak furth I
¢ | ] . . . en, no further regulatory
of Pennsylvania, fnc. nc 08/08M7 | PA State Police Citation/Summons It is alleged the vehicle had a leaking load. action taken at this ime. $0.00
Dunmore, PA
Arden Landfill Itis alleged the site dit not pay Title V emissions
Argden Landfil, Inc. : 12222017 PADEP Notice of Viclalion  |fees for calendar year 2016 within the required $0.00
Washington, PA -
timeframe.
Waste Management |Delaware Valiey South . . it is alleged the fadility had a vehicle that was
of Pennsylvania, inc. |Primos, PA 112717 PADEP Notice of Violation leaking, $0.00
. . . . P - Issue brought up to the accounls payable
Waste Management |Gilbertsville Hauling . S It is alleged the site did not pay the annual Natice of X oo -
of Pennsyivania, Inc. |Gilbertsville, PA bsfo2rt7 PADEP Notioe of Violation |, 1 fee for their stormwater permit, due on 511717, [JePament since lhe original invoice was sent to $0.00
them back in February. Payment Sent
Waste Management . .
Disposal Services of ﬁiﬂg;?gzﬁ" 01/2318 | DELCORA | Natice of Violation {L;:r"egg‘i’ "’s‘i:n":a':: feﬁeeg;;m:i:f DEILCORA $0.00
Pennsylvania, Inc. 1 ' quality or leachate clsposdl.
Waste Management . . " . .
Disposal Services of GRQW§ Langfill 07121117 DELCORA Notice of Viokation ltis alleged the site had an Arsenic Daily Maximum $0.00
. Morrisville, PA exceedance.
Pennsyhvania, Inc.
Waste Management GROWS Landfil It is aileged the site exceeded Sulfur Oxide {SOx)
Disposal Services of Marrisvilie. PA 06/2817 PADER Notice of Violation jemissicns from the backup enclosed flare during a $0.00
Pennsyivania, Inc. svile. performance fest on 5/24/17.
VWaste Management X ) . . .
Disposal Services of GRQW; Landfill 08/02/17 DELCORA Notice of Violation Itis alleged the site had an Arsenic Daily Maximum $0.00
. Mortrisville, PA exceedance.
Pennsylvania, Inc.
Waste Management |Lake View Landfill Consent Assessment |See Notice of violation daled 4/28/2017, regarding ) . .
of Pennsyltvania, Inc. |Ere, PA 0910517 PADEP of Civil Penally  |edge of liner marking and cover. Cemective actions taken, penalty paid. $5.500.00
- Consent Assessment of Civil Penalty exeauled ic
Waste Management |North Huntingden Consent Assessment ing | first aid kit |Co e actions lak en i 7 500.00
of Pennsylvania, Inc. [North Huntingdon, PA 12114117 PADEP of Givil Penalty resolve Act 90 matters of leaking loads, first aid kit, mective actions laken, penalty paid. $7.500.

The information conlained above is part of a Compliance History submission made by the Pennsylvania subsidiaries of Waste Management, inc., lo the Commonwealth of Pennsylvania.
Any use of lhis information without reference o the entire submission would be matenally misteading.
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Supplemental Schedule D.2
Compliance History Summary Report for the Waste Management Fagcilities located within Pennsylvania
June 1, 2017 to February 5, 2018

2017.

_ - Date of . .
Legal Entity Facility Name Vﬁm—n Issuing Agency| Type of Action Nature of Yiclation Dispositien Fine or,
Ylotation Penalty
. Itis alieged the facility had two vehicles that did not . '
Waste Management (North Huntingdon . Cofrective actions ak C t
) \ Q612117 PADEP Notice of Viclation |have the address of the person owning the vehicle @ actio £n, see C.onsen $0.00
of Pennsylvania, Inc. [Narth Huntingdon, PA ! : ' ivi :
¥ g and one vehicle with a leaking load. Assessment of Civil Penalty dated 12/1£/17.
Waste Management |Narthwest Sanitary . N . Cormective and preventive actions taken. no
Disposal Services of |Landfil! 12021117 PADEP Natice of Violation It{: ?Heged the site t)ad @ﬂtﬁd Ieachgta disposed off further regulatory action taken at this ime, no $0.00
Pennsylvania, In¢, West Sunbury, PA site from an unpermitted discharge point. penalty assessed.
Philadelphia Hauting -
W Management
asle g. Delaware Valley Norh | 11727417 PADEP Notics of Viclation |ltis alleged the facility had a vehicle Lhat was leaking. $0.00
of Pennsylvania, Inc. |
Bristol. PA
Phaoenix Resources, |Phoenix Resources " S Itis alleged the site had several conlainers that Corrective action laken, no further regulatory
P 1
Inc. Landfill 1011972017 ADEP Notice of Vielation exceeded the 80-day slorage time limit. action taken at this time. 50.00
. . It is alleged the site had DMR reports from November
A Allegh . .
Southem Alleghenies | Southem Alleghenies 101192017 PADEP Notice of Vialation 2015 to August 2017 that exceeded certain effluent $0.00
Landfill, Inc. Landfih A
limitations.
Waste Mapagement |Telford Hauling , - . . . Carrective actions laken, no furlher regulatory
of Pennsylvania, Inc. |Telford, PA 1172717 PADEP Natice of Violation |It is elkeged the site had a hole in a roll-off can. action taken o date. $0.00
_ It is alleged the vehicle transported waste in . .
Waste Management |Telford Hauling 0672617 | Pa State Pelice | Notice of Vidation |equipment that was not maintained to preventthe | Correciive actions taken, no further reguiatory $0.00
of Pennsylvania, [nc. [Telford, PA Ny action taken to date.
leakage of wasie during transport.
. It is alleged the site did not pay their Annual Notice of |lssue brought up to the accounts payabie
V\:apste h:;:aﬁﬁam‘ené IZ?E b:: ling 06/02/17 PADEP Notice of Viokation |Intent Fee, for their stormwater permit. Fee was due |department since the original invoice was sent to 50,00
of Fennsylvania, inc. ord, 5/117. ithem back in February. Payment Sent
Waste Man nt Tullytown Resatrce It is alleged the site had an exceedance of Arsenic
f; a ag?’“; Recovery Fagility 08/21/2017 | DELCORA | Notice of Viclation |related to wastewater discharged from the leachate $0.00
of Pennsylvania, inc. Tuilytown, PA storage tank.
VWaste Management |WH Butler Hauling 083117 PADEP Consent Assessment |See Notice of Vialation dated 6/7/17, regarding Comective actions taken, Consent Assessment of $4.750.00
of Pennsylvania, Inc, [West Sunbury, PA of Civil Penalty  |leaking loads. Civil Penalty executed, penalty paid. v
, It is atleged that the facility had three lrucks that had . .
\Waste Management WM Butler Hauling . - . Caorrective actions taken, See Consent a
of Pennsylvania, Ine. |West Sunbury, PA 0s/717 PADEP Notice of Viclation f:;g;ge:;)ads and another lruck that was improperly Assessment of Civil Penalty dated 8/31/17. $0.00
WM of Pittsburgh / Consent Assessment of Civil Penally executed to
Waste Management . Consent Assessmeni |resolve Act 90 malters of leaking loads, tarping, and . . ia 1 0o
of Pennsylvania, Inc. :ranutl':i‘c?ge PA 12i4an? PADEP of Civil Penalty  |properly charged fire extinguisher from 2016 through Co ve actions Laken, penalty paid. $3.500.

The information contained above is part of a Compliance History submission made by the Pennsylvania subsidiaries of Waste Management, Inc., to the Commonwealth of Pennsylvania.
Any use of Lhis information without reference to the entire submission would be materialty misleading.
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Supplemental Schedule D.2
Compliance History Summary Report for the Waste Management Facilities located within Pennsylvania
June 1, 2017 to February 5, 2018

Date of

. . . . S . _ Fine or
Legal Entity Facility Name ion |1ssuing Agency| Type of Action Nature of Viclation p Penalty
Legal Enti ‘acility Name Violation Issuin n T of Aclion Nature of Violation Disposition Penal
WM of Pittsburgh Consent Assessment of Civil Penalty executed lo
\c«)‘::’s:;nl:;r:ﬁieamr:: South 12114117 PADEP Conos;eéli:’?:s:::lcgent resolve Act 90 matters of leaking lpads, signage, and |Comective actions taken, penaity peid. $2,500.00
' |EBlizabeth, PA PPG plan from 2016 through 2017,
WM of Pittsburgh . - . . . ) .
Waste Management - It is alleged the facility had bwe vehicles with leaking [Comective actions taken, see Consent
X Sauth 21 Al i
of Pennsylvania, Inc. l N 06112117 PADEP Notice of Violation loads. Assessment of Civil Penalty dated 12/14/17. $0.00
Elizabeth, PA
. , Consent Assessment of Civil Penalty executed to
‘;‘f’ﬁe‘:n':;';:ﬁfa’“f:; m:shs“::gm "",i‘““g 12H4017 PADEP C"';jf:’m‘;s:::ﬂ“;e"‘ resolve Act 90 matters of leaking loads, first aid kit, |Cowective actions taken, penatty paid. $7.500.00
L gran, and PPC plan from 2016 through 2017,
Waste Management |Washington Hauling . A It is alleged that the facility had a vehicle that was Corractive actions taken, see Consent
of Pennsylvania, Inc. [Washington, PA 06112117 PADEP Notice of Viclation |, ing. Assessment of Givil Penalty dated 12112117 $0.00
Waste Management of . . ] Matter was self reported, comective and
V¥?__Stel Man?izmem Fairless Hills Landil 114212017 PADEP Notice of Violation gflai:l:i’g:;;he site accepled the disposal of HAZ preventive actions taken, no further regulatory $0.00
o Fairiess. Marisville, PA : actioh taken at this fime.
It is alleged the site 1) failed to conduct testing of
stomwaler from the major drainage areas in
M Waste Management of 20/2017 and 1o submit stormwaler analytical results WM has submitted a letter to PADEP dated
Waste Management | .o cs Hills Landfil | 8/17/2017 PADEP Notice of Violation |lo PADEP 2)failed to sample influent laachate from |9/26/17 with technical justification, requesting that | $0.00

of Fairless, LLC

Morrisville, PA

Tank 300 for the annual parameters during the
annual monitoring collection program conducted

2042017,

that the NOV be rescinded.

The information coniained above is part of a Compliance History submission made by the Pennsylvania subsidiaries of Waste Management, inc., ta the Commanwealth of Pennsytvania.
Ay use of this information without reference to the entire submission would be matefially misleading.
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Grand Central Sanitary Landfill, Inc.
Applicarion for Minor Permit Modification
March 2018
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FORMII
DIVERSION/COLLECTION DITCH DATA SHEET
Title: Site:
Prepared by: Telephone Number: Date: Sheet of
Estimated Peak Storm Intensity: (in./hr.) Design Calculations:
Station With Freeboard
Average Peak Channel | Channel Top Top
Drainage |Design | Watershed |Discharge| Channel Manning’s | Bottom Side Flow | Flow | Flow Flow Q Channel | Channel a
Start Area Storm Slope [¢] Bed Slope | Freeboard | Channel | Coefficient | Width | Slopes | Area |Depth| Width | Velocity | Aveilable | Depth Width | Available
End | Elevationh | (acres) | (yrs.) %) {cts) (%) ~{ft.) Lining {n) {ft.) {%6) (sq. ft.} | (ft) {ft) | {ft/sec.) {cfs) {ft.) {ft.} {cfs)
SEE ATTACHED COMPLETED FORM.
E
I
e ——
v
a
i
i
0
n
| | | | i | | | |
Stations Vertical Scale 1" =

PROFILE Horizontal Scale 1”7 =
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Grand Central Sanitary Landfill, Inc.
Application for Minor Permit Modification
March 2018

FORM 1 - EROSION AND SEDIMENTATION CONTROLS
NARRATIVE

INTRODUCTION

Prior to any disturbances in the Sediment Basin No. 2 area, soil erosion and sedimentation
control structures will be constructed in accordance with the plans, details, schedules, and
specifications provided within this form. All structures have been designed under the direction
of a Pennsylvania registered Professional Engineer in accordance with the requirements of the
March 2012 PA DEP Erosion & Sedimentation Control Plan Development Checklists, Standard
Worksheets, Details and Notes, Chapters 102 and 105 of the PA DEP Regulations, Act 167 as
required by Plainfield Township Ordinance, and Form 1.

The plan modifies the existing erosion and sedimentation plan for GCSL by providing an
additional channel, volume reduction of existing Sediment Basin No. 2, and relocating an inlet
storm pipe and emergency spillway of existing Sediment Basin No. 2. The design and
construction information for these new structures and necessary modifications to existing
structures are included. All other existing stormwater features will continue to function as
designed, no changes to the contributing stormwater runoff flows and means of conveyance from
the landfill are proposed. Existing Sediment Trap No. 2 will not be modified and will continue
to function as designed.

The Slate Belt Heat Recovery Center, LLC (SBHRC) will be responsible for the construction
and maintenance of all eroston and sedimentation control structures as outlined in this
application. Additional measures not included in this application may be implemented by
GCSL/SBHRC if necessary to control erosion and sedimentation.

EROSION AND SEDIMENTATION CONTROLS

This plan will provide for the control of erosion and sedimentation on land to be disturbed by the
reduction of Sediment Basin No.2 and construction of the proposed SBHRC. Implementation of
this plan will require that SBHRC construct all proposed control structures at the locations
shown on EarthRes Drawing No. C-06 and according to the details provided on EarthRes
Drawing No. C-12 and the construction sequence provided below. Construction quality
assurance (CQA) regarding control structures will include inspections by SBHRC contractors
experienced with the construction of such structures, surveying of structures throughout
construction to ensure grades and dimensions are completed according to specifications and
inspection by the design engineer and/or designated personnel. Completed construction will be
certified by a registered professional engineer.

Form I — Narrative
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Grand Central Sanitary Landfill, Inc.
Application for Minor Permit Modification
March 2018

The revision to the existing site erosion and sedimentation control plan is the volume reduction
of Sediment Basin No. 2. Sediment Basin No. 2 is a zero-discharge basin located at the Doney 2
reclaimed Quarry and will continue to be able to contain the 100-year storm event runoff volume
with the reduced basin volume and the increased impervious area provided by the proposed
SBHRC.

As filling of Sediment Basin No. 2 nears completion, the proposed swale can be constructed.
This swale is designed to collect the runoff from the SBHRC and provide an isolated sampling
point. The sampling point will be part of the facility’s Individual NPDES Permit Associated
with Industrial Activities.

Surface area contributing to Sediment Basin No. 2 was divided into individual drainage areas
based upon the drainage divides shown on Figure No. 1 — Stormwater Management Plan
Proposed Drainage Areas included in Attachment [-1. Pre-development and post-development
runoff quantities were originally calculated using the Virginia Tech — Penn State Urban
Hydrology Model (VITPSUHM). The post-development hydrograph was remodeled in
Hydraflow Hydrographs for the purpose of this analysis. The SCS TR-35 Method was used and
curve numbers (CN) were weighted for each drainage area using the information provided in the
Bushkill Creek. Martins/Jacoby Creek and Delaware River Sub-Basin | Watersheds Act 167
Stormwater Management Ordinance. All values were used based on the assumption that each
represented conservative “worst case” situations to provide an overall conservative erosion and
sedimentation control plan and be consistent with previously approved designs for Sediment
Basin No. 2.

Pre and post development drainage area peak flow calculations and hydraulic analyses were
categorized into four (4) different cover types with the associated curve number (CN).
Impervious areas were assigned a CN of 98, gravel areas 85, and vegetated areas (including the
landfill) were assigned a 72, Using the Hydraflow software and SCS Tabular Method, the peak
2-year, 5-year, 10-year, 25-year, and 100-year 24-hour storm event flows for the drainage area
were calculated with the appropriate time of concentration and hydrologic curve number.

Channel Construction

The channels were designed based on 4 trapezoidal shape with 2:1 (H:V) side slopes.
The channels were designed to provide a minimum of six (6) inches of freeboard.
The Rational Method was used to estimate stormwater runoff flow for sizing.

The proposed swale was designed to capture runoff from the SBHRC.

The proposed swale will have a vegetated lining with temporary erosion and
sedimentation matting,

L R R I
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Grand Central Sanitary Landfill, Inc.
Application for Minor Permit Modification
Muarch 2018

6. The 100-year storm event inflow rate was utilized for designing the modified emergency
spillway.

Relocated Inlet Storm Pipe

1. Culvert construction materials specified on the design worksheets and drawings will
consist of high density polyethylene (HDPE) of specified diameter.

2. Inlet/outlet protection (concrete head walls, end walls, debris screens, etc.) will be
constructed according to the construction details provided on the plans to reduce scouring
and prevent accelerated erosion.

3. Design values for Manning’s “n” are HDPE=0.013.

Culverts will be installed with a 1.5-foot cover (min.).

5. Inlet structures will be constructed with the piping at the locations shown on EarthRes
Drawing No. C-06 and according to the details on EarthRes Drawing No. C-12.

&

Sedimentation Basins and Sediment Traps

1. The reduction of Sediment Basin No. 2 was designed in accordance with the
requirements outlined in the PA DEP Erosion and Sedimentation Centrol Plan
Development Checklists, Standard Worksheets, Details and Notes, Chapters 102 and 105
of the PA DEP Regulations and Act 167 as required by Plainfield Township Ordinance.
Sediment Basin No. 2 is a non-discharge basin. Design details are indicated on EarthRes
Drawing No. C-17, C-18, and C-19. Please note that EarthRes Drawing No.s C-17, C-17,
and C- 19 were prepared prior to the incorporation of the SBHRC and submitted to
LVPC and Plainfield Township as part of the Preliminary Land Development Plan set.

2. Sediment Trap No. 2 (prior to Basin No. 2} and was designed in accordance with
standards presented in Erosion and Sediment Pollution Control Program Manual (March
2012) published by the PA DEP. No changes to the existing design criteria are proposed.

All erosion and sedimentation control structures must be regularly inspected and properly
maintained until construction is complete and permanent stabilization has been achieved in all
disturbed areas. All controls, including both temporary and permanent structures, will be
inspected weekly and after each storm event. Inspection will consist of visually observing all
structures for stability and effective operational capabilities (i.e. clear culverts, unobstructed
trash rack, and intact swale protection).

Routine and periodic maintenance items including clearing obstructions from the culverts
stormwater channel, and other associated piping and appurtenances; maintaining the structural
integrity of the sedimentation basin and sediment trap as well as the swale (repairing washouts);
and sediment removal from behind silt fences and the basin. Cleanout of the sedimentation basin

Form I — Narrative
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Grand Central Sanitary Landfill, Inc.
Application for Minor Permit Modification
March 2018

and sediment trap will be performed when the sediment levels have reached the cleanout
clevation, as indicated on cleanout stakes located within the structure. Following sediment
removal, the stakes will be surveyed and adjusted as needed to indicate the proper cleanout
elevations.

All preventive and remedial maintenance and remedial work, including but not limited to
cleanout, repair, replacement, regrading, reseeding, and remulching must be completed within
forty-eight (48) hours of completion of a storm event.

Form I — Nuarrative
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Grand Central Sanitary Landfill, Inc.
Application for Minor Permit Modification
Muarch 2018

ATTACHMENT I-1

ACT 167 STORMWATER MANAGEMENT PLAN
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Stormwater Management Plan
Proposed Slate Belt Heat Recovery Center

Slate Belt Heat Recovery Center, LLC
Plainfield Township, Northampton County, Pennsylvania

EarthRes Project # 151014.003

February 2018

Prepared for:

Slate Belt Heat Recovery Center, LL.C
452 Williams Court, Suite 100
Baltimore, MD 21220

Prepared by:

EarthRes Group, Inc.
6912 Old Easton Road,
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Slate Belt Heat Recovery Center, LLC
Stormwater Management Plan

February 2018
TABLE OF CONTENTS
Sections Page
1.0 Introduction.....cveecusniesevennene erreretunresaenr nanenaar fbdmn e n k8 R bR g v s aRn s ohsae A
2.0 Act 167 Stormwater Plam .......c.cvceveverereivimsirrressecns e meessrssemressiessimnsnnesesianas 1
3.0  Pre and Post-Development Runoff Calculations ..........ceecrermrcnenresnecreenions 1
4.0 Peak Flow Calulations.......coeiirrnreinerasriserenssssssrcasersosranssasssossanssssensossons 3

Appendices
Appendix A Figures
Figure 1 — Drainage Area Map
Appendix B Stormwater Calculations
Basin Reduction Calculation
Act 167 Stormwater Management Plan Compliance
Sediment Basin Calculations
Sediment Basin Design Calculations
Post-Development Data
Post-Development Hydraflow Data
Proposed Basin Rouling
Appendix C Stormmwater Conveyance Calculations
Basin No. 2 Swale Calculations
Appendix D Previous Approvals

Lehigh Valley Planning Commission Approval Letter

Approved Basin No. 2 Calculations from GCSL Southern Expansion
Final Comprehensive Application

artl

RING AMT _ _._ ..



Slate Balt Heat Recovery Center, LLC
Stormwater Management Plan
February 2018

1.0 INTRODUCTION

Slate Belt Heat Recovery Center, LLC (SBHRC) proposes to permit and construct a biosolids
facility which is contained within a 12.05 acre proposed parcel of land owned by Grand Central
Sanitary Landfill (GCSL) and situated adjacent to Green Knight Economic Development
Corporation (GKEDC) facilities in Plainfield Township, Northampton County, PA. The process
involves drying dewatered biosolid cake to produce a Class A biosolid product that will be used
as a fertilizer blending agent, soil conditioner, and/or a renewable fuel product.

2.0 ACT 167 STORMWATER PLAN

All stormwater runoff that occurs within the proposed site area will drain to existing Basin No. 2
located on the GCSL property. The proposed facility is located within the watershed of Bushkill
Creek and the drainage area of the Little Bushkill Creek which discharges to the Bushkill Creek.
The Little Bushkill Creek is designated by Chapter 93 as a High Quality (HQ), Cold Water
Fishery (CWF) and Migratory Fishes (MF). The Bushkill Creek ultimately discharges to the

Delaware River.

Sediment Basin No. 2 will be partially filled in as a component of the facility’s construction,
while remaining zero-discharge. Sediment Basin No, 2 will be used to control sediment and
stormwater runoff. Despite the depth of the basin, only elevations above the permanent pool
elevation of 696.79 ft. are accounted for as stormwater storage in this analysis. Existing
Sediment Trap No. 2 will continue to function in its current capacity, receiving the majority of
runoff before discharging to Basin No. 2, no changes are proposed. The sedimentation basin will
be converted to a permanent stormwater detention basin during the closure of the landfill.

All of the supporting calculations for the proposed site are included as Appendixes B, C, and D
of this report. The design details for the support areas described above are subject to the Land
Development Plan review by Plainfield Township. All areas proposed for development as part
of this project were included in the Act 167 analysis.

3.0 PRE AND POST-DEVELOPMENT RUNOFF CALCULATIONS

Pre-development and post-development runoff quantitics were originally calculated using the
Virginia Tech — Penn State Urban Hydrology Model (VITPSUHM). The post-development
hydrograph was remodeled in Hydraflow Hydrographs for the purpose of this analysis. The SCS
TR-55 Method was used and curve numbers (CN) were weighted for each drainage area using
the information provided in the Bushkill Creek, Martins/Jacoby Creek and Delaware River Sub-
Basin 1 Watersheds Act 167 Stormwater Management Ordinance. A summary of the pre and

-1- cartl

ERGINEEAING ANME e



Slare Beit Heat Recovery Center, LLC
Seormwater Marnagement Plan
February 2018

post-development peak discharge rates are shown below. As illustrated below with the
stormwater controls in place, there will be no increase in stormwater runoff resulting from this
project.

Pre-Development (No Change from Approved)

Little Bushkill Creek Tributary to Bushkill Creek

Existing Basin No. 2

Storm Peak Flow
2-year 0.00 cfs
10-year 0.00 cfs
25-year 0.00 cfs
100-year 0.00 cfs

Post-Development

Little Bushkill Creek Tributary to Bushkiil Creek

Modified Basin No. 2

Storm Peak Flow
2-year 0.00 cfs
10-year 0.00 cfs
25-year 0.00 cfs
100-year 0.00 cfs

In order to comply with Act 167, the release rate for the 2-year storm post-development peak
flow was set at 30% of the pre-development peak flow. The release rates for the 10, 25 and 100-
year storm events were set at 100% of the pre-development peak flows. Basin No. 2 is non-
discharging; therefore, no flow is included in the Act 167 Post-Development total.

Act 167 Allowable Discharge

Peak 2-year storm event = (0.00cfs) x 0.30 = 0.00 cfs
Peak 10-year storm event = 0.00 cfs

Peak 25-year storm event = 0.00 cfs

Peak 100-year storm event = 0.00 cfs

. Eart}
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Post-Development Discharge vs. Act 167 Allowable Discharge
Peak 2-year storm event = 0.00 ¢fs < 0.00 ¢fs Acceptable
Peak 10-year storm event = 0.00 ¢fs <0.00 cfs  Acceptable
Peak 25-year storm event = 0.00 cfs <0.00 cfs  Acceptable
Peak 100-year storm event = 0.00 ¢fs < 0.00 cfs  Acceptable

The post-development discharges meet the Act 167 discharge requirements.

4.0 PEAK FLOW CALCULATIONS - STORMWATER CHANNELS, INLETS, CULVERTS,
AND PIPES

Emergency Spillway

The proposed basin is designed to contain the 2, 5, 10, 25, 50, and 100-year, 24-hour storm
events without discharging any flow. As a precaution, a one-foot deep emergency spillway
channe] will be installed at an elevation of 704.0 fit. See the emergency spillway design
information below:

Emergency Spillway Channel:

Grass (B Retardance)

Length =90 fi.

Spiliway Channel Inlet Invert Elevation = 704.0 fi.
Spillway Channel Outlet Invert Elevation = 702.65 fi.
Slope=1.0%

Flow Capacity = 277.83 cfs

100-Year Storm Flow = 268.67 Adequate

Basin No. 2 Swale

Using the Rational Method, the peak stormwater runoff flow was calculated to be 7.76 cfs.
Q=CIA

Where:
Q = runoff (cfs)
C = runoff coefficient
I = rainfall intensity (in.)
A = area (acres)

Q=095x579x141=776¢is

-3. arth
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CLIENT SLATE BELT HEAT RECOVER CTR, LLC. PROJECT NO. 151014.003

E arth PROJECT SLATE BELT HEAT RECOVERY CENTER BY___JCHJ DATE 220/17
SUBJECT PBASIN NO. 2 REDUCTION CHK__TIM _ DATE 2/20/17
ENGINEERING AND SCIENCE SENSITIVITY ANALYSIS Page | of 2
TASK: To determine a percentage in size that Basin No. 2 can be decreased without discharging the 100-

year storm event runoff volume.

REFERENCES:

1. Hydraflow Hydrographs extension for AutoCAD® Civil 3D® 2016, Version 10.5, by
AutoDesk, Inc.

VARIABLES/ASSUMPTIONS:

696.79° W.S.E. is assumed to be the highest level in the basin.

CALCULATIONS:

Per the permit application, water elevation in the basin for the 100-year storm event is 702,07’ and the spillway
crest is at 704°. The basin can be reduced as long as the storage below the spillway crest elevation is adequate
for the 100-year storm volume.

Permitted Southsm ansion Sediment Basin 2 Storage Volume Table

Elevation Pian Area Average Area  Elevation  Incremental  Cumulative

Difference Volume Volume
ft. SF SF ft. CF CF
696.79 101,353
698.0 103,071 102,211 1.21 123,675 123,675
700.0 111,695 107,354 20 214,708 214,708
702.0 162,983 131,804 2.0 263,608 478,316
704.0 172,699 162,747 2.0 325,494 803,810

Per the storage volume table from the approved permit application, the volume at the 100-year peak flow of
702.07 is 490,097 CF.

A reduction of 39% to all plan areas provides enough storage for the runoff without discharging.

Southern Expansion Basin 2 Storage Volume Table - 39% Redyction

Plan
Elevation Area Average Area  Elevation Incremental Cumulative
Difference  Volume Volume
ft. SF SF ft CF CF

§96.79 61,825
6688.0 62,873 62,349 1.21 76,442 75,442
700.0 668,134 65,486 20 130,972 130,972



CLIENT SLATE BELT HEAT RECOVER CTR,LLC, PROJECT NO. [5]014.003

E arth PROJECT SLATE BELT HEAT RECOVERY CENTER BY JCHJ _DATE 22017
SUBJECT BASIN NO. 2 REDUCTION CHK___TIM___DATE 220/17
ENGINEERING AND SCIENCE SENSITIVITY ANALYSIS Page 2 of 2

Southern Expansion Basin 2 Storage Volume Table - 39% Reduction

Plan
Elevation Area Average Area Elevation Incremental Cumulative
702.0 93,326 80,400 20 160,801 291,773
704.0 108,347 99,278 20 198,551 490,324

As a check, the basin plan areas were modeled in Hydraflow Hydrographs to provide a more accurate volume and
the hydrograph used in the original VTPSUHM basin calculations was imported. This analysis provided more
available storage, therefore decreasing the 100-year storm water elevation and allowing for a greater decrease in
basin size. Using this software, a 45% size decrease will adequately store the 100-year storm runoff volume
without discharging. The 100-year elevation with the revised basin size is 703.78’ and the volume used is 490,098
CF. See attached Hydraflow output for details.

CONCLUSION:

The existing Basin No. 2 can be reduced in size by approximately 39-45% without discharging the 100-year storm
event runoff volume.



CLIENT SLATE BELT HEAT RECOVERY CTR, LL.C PROJECT NO. 151014.003

Earth PROJECT SLATE BELT HEAT RECOVERY CENTER BY JCHI DATE 2/¢6/18
ENGINEERING AND sciencr SUBJECT ACT 167 STORMWATER CHK__DFA DATE 2/6/18
MANAGEMENT PLAN COMPLIANCE Page | of 2
TASK: To evaluate the post-development discharge of Sediment Busin No. 2 at Grand Central Sanitary

Landfill (GCSL) per the Act 167 Stormwaler Management Plan for the Bushkill Creek Watershed.

REFERENCES:

1. Bushkill Creek Watershed Act 167 Storm Water Management Plan - Executive Summary,
Joint Planning Commission Lehigh-Northampton Counties, May 1992,

2. “Stormwater Management Plan”, Southern Expansion Application, prepared by EarthRes and

revised February 2008.

“Final Grade Plan,” EarthRes Drawing Nos. E-287 and E-288 and Figure 1.

NOAA Atlas 14 Point Precipitation Frequency Estimates

Hydraflow Hydrographs Extension, Version 12, by Autodesk, Inc.

Sediment Basin No. 2 calculations as prepared by EarthRes dated 2/6/2018.

v oA W

REQUIREMENTS:

Based on Reference No. 1, the Act 167 requirements are as follows:

1. For the subarea in which GCSL is located, the release rate for the 2-year storm post-
development peak flow is 30% of the pre-development peak flow. (See Plate | - Release Rate

Map, Reference 1)
2. The release rate for the 10, 25, and 100-year storm events is 100%.

ASSUMPTIONS:

1. Sediment Basin No. 2 will serve as a post-development stormwater detention basin after
landfill closure.

2. Rainfall per Reference 4:
2-year, 24-hour storm event = 3.1 inches
10-year, 24-hour storm event = 4.9 inches
25-year, 24-hour storm event = 5.5 inches
100-year, 24-hour storm event = 6.9 inches

3. Post-development flows for the 2, 10, 25, and 100-year, 24-hour storm events were
determined using VIPSUHM,

CALCULATIONS:

The existing Sediment Basin No.2 is a non-discharge basin. The proposed basin is designed to
contain the 2-, 10-, 25-, and 100-year, 24-hour storm events. As a precaution, a discharge culvert is



CLIENT SLATE BELT HEAT RECOVERY CTR,LLC PROJECT NO. 15]014.003

Earth PROJECT SLATE BELT HEAT RECOYERY CENTER BY___ JCHI DATE 2/6/18
CNGINEERING AND science SUBJECT  ACT 167 STORMWATER CHK__DFA _ DATE _2/6/18
MANAGEMENT PLAN COMPLIANCE Page _ 2 of 2

installed at an elevation above the maximum basin elevation for the 100-year, 24-hour storm event.
Pleasc refer to the attached basin routings, hydrographs, and Figure No. 1.

1.

Post-Development
Sediment Basin No. 2 will serve as a post-development stormwater detention basin after landfill

closure. The 2-, 10-, 25-, and 100-year storm events were routed through the post-development
Basin No. 2. The peak discharges from the basin are as follows:

2-year storm event = 0 ¢fs
10-year storm event = 0 ¢fs
25-year storm event = 0 cfs
100-year storm event = 0 ¢fs

Since the existing Sediment Basin No.2 is a non-discharge basin, the pre- and post- development
discharge requirements of Act 167 cannot be met. The proposed design of Sediment Basin No, 2
is adequate to control stormwater.



Earth

CLIENT SLATE BELT HEAT RECOVERY CTRLLC PROJECT NO. 151014.003
PROJECT SLATE BELT HEAT RECOVERY CENTER BY JCHI DATE 2/6/18

ENGINEERING AND science SUBJECT SEDIMENT BASIN NO, 2 CHK__DFA _DATE _2/6/18
CALCULATIONS Page _ 1 of 2
TASK: To verify the design of reduced-vohune Sediment Basin Nu. 2 is adequate for controlling runoff

from the Proposed Slate Belt Heat Recovery Center and Grand Central Sanitary Landfill.

REFERENCES:

L e

6.

Erosion and Sediment Pollution Control Program Manual, PADEP, March 2012.

Point Precipitation Frequencies Estimates from NOAA Atlas 14.

USDA Web Soil Survey (WSS) Soil Report.

2018 AutoCAD® Civil 3D®, Autodesk, Inc.

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018, by AutoDesk, Inc.,
Version 12.

“Final Grade Plan,” EarthRes Drawing Nos. E-287 and E-288.

REQUIREMENTS:

Based on Reference No. 1, the design requirements for a sedimentation basin are as follows:

L.

Sediment storage volume must be equal to the total contributing drainage area 1,000 cubic feet
per disturbed acre within the watershed of the basin.

ASSUMPTIONS:

1.

2.

The location of the Sediment Basin No. 2 is the reclaimed Doney No. 2 Quarry. The approved
post-mining land use of the quarry is for a water impoundment.

The permanent pool elevation is equal to the existing water elevation 636.79 ft. The bottom
elevation of the inactive quarry is unknown.

The proposed basin is designed to contain the 2, 10, 25 and 100-year, 24-hour storm events
without discharging any flow.

An emergency spillway channel is installed at an elevation above the 100-year, 24-hour
storm event maximum basin elevation (See calculations below).

The drainage area is 35.61 acres, all of which is considered a disturbed area (Refer to
Reference No. 7).

A sediment trap (Sediment Trap No. 2) is constructed adjacent to the basin to pre-treat
incoming water and facilitate cleanout of accumulated sediment.

Maintain Sediment Basin No. 2 as a zero-discharge facility in order to maintain compliance
with Act 167,

Although the basin routing only accounts for the upper level of the basin, there is sufficient

storage volume.

CALCULATIONS:

1. Sediment Basin Dewatering Volume



CLIENT SLATE BELT HEAT RECOVERY CTRLLC PROJECT NO. 151014.003

Earth PROJECT SLATE BELT HEAT RECOVERY CENTER BY___JCH] DATE 2/6/18
ENGINEERING ANMD science SUBJECT SEDIMENT BASIN NO. 2 CHK_ DFA DATE _2/6/18
CALCULATIONS Page 2 of __ 2

Per Reference No. 1, the required basin dewatering volume = 35.61 acres (disturbed) x 5,000

cf/acre = 178,050 cf
Minimum depth to achieve 178,050 ¢f = 178,050 cf/ 70,668 sf = 2.52 ft

Since the sediment basin is required to be a minimum of 4 feet deep (1 foot depth for sediment
zone and 3 foot depth for dewatering zone), the proposed basin has ample storage capacity.

2. Pre and Post Development Conditions

Pre and post development drainage area peak flow calculations and hydraulic analyses were
categorized into four (4) different cover types with the associated curve number (CN).
Impervious areas were assigned a CN of 98, gravel areas 85, and vegetated areas (including the
landfill) were assigned a 72. Using the Hydraflow software and SCS Tabular Method, the peak
2-year, 5-year, 10-year, 25-year, and 100-year 24-hour storm event flows for the drainage area
were calculated with the appropriate time of concentration and hydrologic curve number.

3. 25-year, 24-hour Storm Routing

Refer to the attached Appendix B for the Hydraflow Hydrograph outputs for the rating table,
hydrographs, and routings.

25-yr, 24-hr storm event peak inflow = 173.73 cfs
25-yr, 24-hr storm event elevation = 701.25°
25-y1, 24-hr storm event peak discharge = 0 cfs

4. Emergency Spillway
The proposed basin is designed to contain the 2, 5, 10, 25, 50, and 100-year, 24-hour storm

events without discharging any flow. As a precaution, a one-foot deep emergency spillway
channel will be installed at an elevation of 704.0 ft, See the emergency spillway design
information below:

Emergency Spillway Channel:

Crass (B Retardance)

Length = 90 fi.

Spillway Channel! Inlet Invert Elevation = 704.0 ft.

Spillway Channel Outlet Invert Elevation = 702.65 ft.

Slope = 1.0%

Flow Capacity = 277.83 cfs

100-Year Storm Flow = 268.67 Adequate

Ouilet Protection: The emergency spillway channel lining will be grass overlayed with North
American Green P330.



Watershed Model Schematic

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12
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Pond Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 31D® 2018 by Autodesk, Inc. vi12

Pond No. 1 - Sediment Trap

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 701.10 fi

Pond Data

Stage / Storage Table

Stage (ft) Elevation {ft)
0.00 701.10
0.90 702.00
2.90 704.00
3.90 705.00
4.90 706.00

Culvert / Orifice Structures

Rise (in)
Span (in)

No. Barrels
Invert EL. (ft)
Length {ft)
Slope (%)
N-Value
Orifice Coeff.
Multi-Stage

Contour area (sqft)

00
15,670
19,419
19,419
24,043

Incr. Storage (cuft}

)

4,701
35,019
19,417
21,687

0
4,701
39,719
59,136
80,823

[A]

Inactive

0.00
0
0.00
0.00
0.00
013
0.60
nfa

[B]

Inactive
0.00

0

0.00
Q.00
0.00
013
0.60

No

[C] [PrfRsr]

Inactive |Inactive

0.00 0.00
0 0
0.00 0.00
0.00 0.00
0.00 n/a
013 nfa
0.60 060
No No

Stage Storage
ft cuft
0.00 0
0.09 470
0.18 940
027 1,410
0.36 1,880
0.45 2,350
0.54 2,820
0.63 3,290
0.72 3,761
0.81 4,231
0.90 4,701
1.10 8203
1.30 11,704
1.50 15,206
1.70 18,708
1.80 22,210
210 25712
2,30 28,214
2.50 32,716
2.70 36,217
290 39,718
3.00 41 661
3.10 43 603
3.20 45,544
3.30 47,486
3.40 49 428
3.50 51,369
3.60 53,311
3.70 55,252
3.80 57,194
3.0 59,136
4.00 61,305
4,10 63,473
4.20 65,642
4.30 67,811
4.40 69,979
450 72,148
4.60 74,317

Elevation

ft

701.10
701.18
701.28
701.37
701.46
701.55
701.64
701.73
701.82
701.81
702.00
702.20
702.40
702.60
702.80
703.00
703.20
703.40
703.60
703.80
704.00
704.10
704.20
704.30
704.40
704 .50
704.60
704.70
704.80
704.80
705.00
70510
705.20
705.30
705.40
705.50
705.60
705.70

Weir Structures

Crest Len {ft)
Crest El (ft)
Weir Coeff.
Weir Type
Multi-Stage

Exfil.{in/hr)
TW Elev. {it)

[A]

47.54
704.00
333
Rect
No

Total storage {cuft)

290.00
705.00
333
Rect
No

0.000 (by Contour)

0.00

Friday, 02 /16 / 2018

[C] [D]
Inactive  Inactive
0.00 0.00
333 333

No No

Mote: CulvertiOnfice cutflows are analyzed under inlet (ic) and cutlet (oc) control Weir risers checked for onifics conditions (ic) and submergencs (s}

Stage / Storage / Discharge Table

CivA

CivB
cfs

Clv C
cfs

PrfRsr WrA
cfs cls

e 0.00
- 0.00
e 0.00
- 0.00
=n- 0.00
- 0.00
-— 0.00
-— 0.00
= 0.00
- 0.00
o 0.00
—_ 0.00
- 0.00
- 0.00
—— 0.00
-— 0.00
-— 0.00
- 0.00
- 0.00
-— 0.00
- 0.00
- 5.00
- 14.16
-— 26.00
-— 40.03
- 5595
- 73.56
- 82.68
- 113.23
— 135.12
—_ 158.31
- 182.63
- 208.10
— 234 .63
- 262.21
- 290.80
~— 320.37
- 350.84

WrB
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
30.53
86.38
158.62
244.22
341.30
44872
565.37

WrC
cfs

WrD
clfs

Exfil User
cfs cfs

Total
cfs

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
5.004
14.16
26.00
40.03
§5.85
73.56
92.68
113.23
135.12
158.31
213.16
294.48
393.25
506.43
632.10
7569.09
916.21

Continues on next page...



Sadimen Trap
Stage / Storage ! Discharge Table

Stage
it

470
4.8
4.50

.End

Shyrage
cuift

75,456
78,654
60,823

Elevabiion
ft

705.80
05.59
TG00

Clv A
cfe

CivD
cty

e

CivC

Wra

392.24
414.5]
447 72

WrP

690,75
82423
9R5.52

Wel
cfa

Usgr Totat
chs cfe

e 107228
- 123878
o 1413.24



Pond Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12

Pond No. 3 - Basin 2 Reduced

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 696.79 it

Stage / Storage Table
Stage {ft} Elevation (ft)
0.00 696.79
1,21 £98.00
3.21 700.00
5.21 702.00
7.21 704.00
921 706.00

Culvert / Orifice Structures

Risea {in)
Span (in)
No. Barrels

Invert Ei. {ft)

Length (ft)
Slope {%)
N-Value

Orifice Coeff.

Multi-Stage

Contour area {sqgft)

70,668
74,014
77,019
80,412
83,933
83,933

Incr. Storage (cuft)

[A]

0.00

0.00
0.00
0
0.00
0.00
0.00
.013
0.60
Na

[C] [PriRsr]

0.00
0.00
0
0.00
0.00
0.00
013
0.60
No

0.00
0.00
0
0.00
0.00
nfa
nia
0.60
No

Total storage (cuft}

Friday, 02 /16 /2018

0 0
87,516 87516
151,008 239,524
157 403 395,927
164,316 560,243
167,949 728,092
Weir Structures
[A] Bl €] (D]
Crest Len (ft) = §0.00 0.00 0.00 0.00
Crest EL (ft) = 704.00 0.00 0.00 0.00
Wair Coeff. = 260 333 333 333
Weir Type = Broad - - -
Multi-Stage = No No No No
Exfil.(inthr) = (0.000 (by Contour}
TW Elev. (ft) = 0.00

Stage
ft

0.00
0.12
0.24
0.36
0.48
0.61
0.73
0.85
097
1.09
1.21
1.41
1.61
1.81
2.0
221
2.41
2.61
2.81
.01
321
341
3.61
a.e1
4.01
4.21
4.41
4.61
481
5.01
5.21
51
561
581
6.01
6.21
6.41

Storage
cuft

0

8,752
17,503
26,255
35,008
43,758
52,510
61,261
70,013
78,764
87,516
102,617
117,718
132,818
147,919
163,020
178,121
193,222
208,322
223,423
238,524
254,264
270,005
285,745
301,485
317,226
332,966
348,706
364,447
380,187
395,927
412,359
428,750
445222
461,653
478,085
494,517

Elevation

ft

696.79
686.91
697.03
697.15
697.27
687.39
687.52
697.64
697.76
€97.88
688.00
688.20
698.40
€48.60
688.80
699.00
699.20
£699.40
689.60
698.80
700.00
700.20
700.40
700.60
700.80
701.00
701.20
701.40
701.60
701.80
702.00
702.20
702.40
702.60
702.80
703.00
703.20

Mate: CulvertfOrifica outflows are analyzed under inlet {ic) and outlet (oc) centrol  Weir risers ehacked for orifice condilions {ic} and submergence: {s)

Stage / Storage / Discharge Table

Civ A
cfs

CivB

cfs

CivC
cfs

PrfRsr WrA
cfs cfs

- 0.00
- 0.00
—_ 0.00
-- 0.00
-— 0.00
o 0.00
- 0.00
-— 0.00
-— 0.00
- 0.00
e 0.00
— 0.00
— 0.00
- 0.00
- 0.00
—_ 0.00
—_ 0.00
- .00
— 0.00
—_ 0.00
- 0.00
- 0.00
-~ 0.00
-— 0.00
- 0.00
- 0.00
- 0.00
- 0.00
-- 0.00
- 0.00
- 0.00
— 0.00
- 0.00
= 0.00
- 0.00
-— 0.00
— 0.00

WrB
cfs

WrC
cfs

WrD
cfs

Exfil
cfs

User
cfs

Total
cfs

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

Continues on next page...



Basin 2 Reduced
Stage / Storage / Discharge Tabhle

Stage

ft

6.61
6.81
7.01
7.21
7.41
7.61
7.81
8.01
8.21
8.41
8.61
8.81
5.01
9.21

...end

Storage
cuft

510,948
527,380
543 811
560,243
377,028
593,813
610,598
627,383
644,168
660,953
677,738
694,523
711,308
728,092

Elgvation
ft

703.40
703.60
703.80
704.00
704.20
704.40
704.60
704.80
705.00
705.20
70540
705.60
705.80
706.00

CivA
cfs

PrRsr
cfs

S

-

WraA
cfs

0.00
0.00
0.00
0.00
20.93
59.20
108.75
167 43
234 04
307 63
387.66
473.63
565.15
661.85

Exfil
cfs

Total
cfs

0.000
0.000
0.000
0.000
2093
58.20
108.75
167.43
234.04
0763
387.66
473.63
565.15
661.85











































































Slate Belt Heat Recovery Center, LLC
Stormwater Marnagement Plan
February 2018

APPENDIX C

STORMWATER CONVEYANCE CALCULATIONS

Earth



CLIENT SLATE BELT HEAT RECOVERY CTR, LLC FPROJ NO. 151014,003

Earth PROJECT SLATE BELT|'™*™ RECOVERY CENTER BY  "HI_ DATE 2/6/18
ENGINEERING AND sciEnce SUBJECT SWALE DESIGN CALCULATIONS ghn m;l A D;’\TE &1 6/18
age o
TASK: To design a stormwater channel to convey runoff from the proposed Slate Belt Recovery Facility

to Sediment Basin No. 2.
REFERENCES:

1. “Erosion and Sediment Pollution Control Program Manual”, Pennsylvania Department of
Environmental Protection, March 2012,

2. Hydraflow Express Extension, Version 12, by Autodesk, Inc.

3. Point Precipitation Frequencies Estimates from NOAA Atlas 14.

ASSUMPTIONS:

1. The channel will be designed to convey the 25-year, 24-hour storm event runoff from the
proposed Slate Belt Recover Facility with a miniimmum of six inches of freeboard.

2. For Pen Argyl Township, the 25-year, 24-hour storm events is 5.79 inches, based on Reference
3,

3. Drainage areas which contribute flow to the channel are assumed to be impervious. A rational
coefficient value of 0.95 was used for the rational equation, reference 1.

CALCULATIONS:

1. Using the Rational Method (Reference 1), the stormwater runoff flow was calculated to be 7.76

cfs.
Rational Method
Q=CIA
Where:

Q= runoff (cfs)

C = runoff coefficient
I = rainfall intensity (in.)
A = area (acres)

Q=095x579x141=776cfs

Reference 2 was then used calculate capacity of the proposed channel. See attached output,






Slate Belt Heat Recovery Center, LLC
Stormwater Management Plan
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LEHIGH VALLEY PLANNING COMMISSION

961 MARCON BOULEVARD, SUITE 310, ALLENTOWN, PENNSYLVANIA 18109
610-284-4544 FAX 610-264-2616
TOLL FREE 888-627-8808

TERRY J. LEE
Chair

STEVEN L. GL!CKMAN
Vice Chair March 14, 2008

ARTHUR F. BARWICK
Treasurar

MICHAEL N. KAISER
Executiva Director

Ms. Joyce A. Lambert, Secretary
Plainfield Township Municipal Building
6292 Sullivan Trail

Nazareth, PA 18064

Re:  Grand Central Landfill Southern Expansion Revised
Plans Revised December 18, 2007
Plainfield Township
Northampton County

Dear Ms. Lambert:

The storm drainage concept presented in the plans revised December 18, 2007; stormwater management
report revised July 2007; response letter with attachments dated October 4, 2007; response letter with
attachments dated February 21, 2008, and supplemental material in a PDF file e-mailed on March 14,
2008, was reviewed for consistency with the Martins/Jacoby Creeks Watershed Act 167 Stormwater
Management Ordinance, February 1996, and the Bushkill Creek Watershed Act 167 Stormwater
Maragement Ordinance, May 1992. The supplemental material showed the revision of the emergency
spillway crest for Basin 7 from 706.5° to 707.0°. A checklist of the Act 167 review items is attached for
your information. As indicated on the checklist, each item of the Drainage Plan has been reviewed for
consistency with the Act 167 Ordinance. A brief narrative of the review findings is as follows:

The portion of the site that flows east toward Pen Argyl Road and contains the proposed truck
wash is located within Drainage District’ 46 of the Martins/Jacoby Creeks Watershed as
delineated in the Act 167 Plan. The portion of the site that flows west toward the Bushkill Creek
is located in Drainage Districts 66 and 67 of the Bushkill Creek Watershed as delineated in the
Act 167 Plan. In all subareas, the release rate requirement is an overall 30% release rate for the
2-year storm, with no individual point of discharge exceeding a 100% release rate, and a 100%
release rate for the 10-, 25-, and 100-year return period storm events. Based on independent
review calculations, the Drainage Plan meets the required release rates for all of the required
storms in Drainage District 46 of the Martins Creek. In Drainage Districts 66 and 67 of the
Bushkill Creek, the Drainage Plan meets the required release rates for all of the required storms
based on a review of the applicant’s calculations. Based on the above, the Drainage Plan has
been found to be consistent with the Act 167 Ordinance.

Planning for the future of Lehigh and Northampton Counties



Ms. Joyce A. Lambert, Secretary
Plainfield Township Municipal Building
March 14, 2008

Page Two

Note that only those details of the Drainage Plan included on the checklist have been covered by this
review. Therefore, notable portions of the Drainage Plan not reviewed include any aspect of the
post-construction stormwater management plan concerning water quality, the details and design
‘of any proposed water quality BMPs, the Erosion and Sedimentation Control Plan and the details
of the runoff collection system (piping). These items are reviewed by the municipal engineer and/or

others, as applicable.

Please call me with any questions regarding these comments.

Sincerely yours,

4

Geoffrey A. Reese, P.E.
Assistant Director

cc: Michael J. Kukles, Keystone Consulting Engineers, Inc.
Jan C. Hutwelker, EarthRes Group
David P. Berryman
Allen R. O’Dell



LVPC ACT 167 REVIEW CHECKLIST

Development Name:  Grand Central Landfill (Southern Expansion) Revised Watershed: Bushkill Creek/Martins/Jacob
lopie _ ! : by Creeks
Municipality: Plainfield Township Reviewer: Allen R. O’Deli, P.E.
Date: March 14, 2008 Checked by:
_ Consistency
Ordinance w/Ordinance
Reference Item Yes No N/A Comment
301.A-G. General storm water management TEQUINCIIEILS ..._...veecerersirrssrnsrnnraressencenns X! |

H. Consideration of volume controls

........................................................ X! Portion of site runoff retained by diversion into former quarry.
302.A,B. Applicable Storm Water Management Provisions
. Martins Bushkill Bushkill
Subarea(s) 46 66 67
Criteria 30/100% RR 30/160% RR 30/100% RR
Criteria Key : RR = release rate; CND I = conditional no detention [; CND Il = conditional no detention I
303.A. Desiga consistency with applicable management provisions from 302.A. and B. X / /
B. Mapping of Storm Water Management District Boundaries ..........ccccceeveenen [ 1X
C. Downstream capacity analysis ........coouerreirioiniriie . I IX
D. Muliiple discharge points within a single subarea...........ccooiiiniininn fIX
E,F. Multiple discharge points within multiple subareas ... X/
J.  Documentation of po increase in peak or VOIUME ....o..ovverriiiiriiiarenninn /I IX
K. Documentation of Ono harml] downstream.........ocovummiaoiciviiiiii. /11X
L. Regional or subregional detention analysis ...........cooeimeviuimiiiinniniciiin [ /X
M. Capacity improvements analysis...........oocviviiniii [ 11X
304.A. Computation method (rational or $0il-COVEr-COMPIEX) ... ovvvrivnriiraniaenianns X/ |/ Rational Method and TR-55 used.
B. Verification of detention design by TOUHNE ... ....vvvvviivin i X/ /
C. Minimum detention pond freeboard specifications ..........ccccovvenirinunnees X/ 7
E. Soil-cover-complex method design rainfall .........cocooveeeriinniniiiinane Xr 7
F. Rainfall intensities for rational method ..................... e eaeeeeeiaraeiaas X/
G. Curve Numbers for soil-cover-complex method ...........cooovviiniiiinnenns X/ 1/
H. Runoff coefficients for the rational method.........c.coomerviimmniiinirinn X/ |
1. Volume control Storage VOIRIE. ........coveerninonmnemreieraniimsrsrerninaeenes X/ |
1. Common time of CONCEMIAtON .......cvvviiiiieirersirearinermiar e X/
K. Manning equation to calculate WatercOurse Capacity .......ooooeresrcrsinnenanns X /i f

403. Drainage Plan COMERLS ....eeioeimurirsiiiiorrimimnmn st X/




SEDIMENTATION BASIN NO. 2




2540-PM-BWM0390 65/20085, continued

SECTION E. SEDIMENTATION PONDS

Sedimentation ponds and other impoundments must be constructed in accordance with the reguirements of Chapter 102

d this permit before any earthmoving activities start in the drainage area. Each impoundment must be inspected during
-onstruction by or under the supervision of a registered professional engineer, licensed in Pennsylvania, and certified by
the Department upon completion of construction,

Any enlargement, reduction in size, reconstruction, or ather madification that may affect the stability or operation must be approved by
the Department. Ponds must be certified and approved by the Department prior to the siart of disposal activities.

Identification Sedimentation Basin No. 2

U.S.G.S. Quadrangle Wind Gap, PA

Location: Latitude 40° 57’ 23"

; Longituda 75° 10' 6"

Or Location from Boltom Right corner of U.S.G.S. Quadrangle; inches North: inches West:
HYDRQLOGY: Drainage araa 35.42 acres; Design Storm 28-year, 24-hour Average Watershed Slope<33.3%
Land Use Reclalmed Quarry Soil Type Crus hed slate/shale  Curve Number 73 Peak Discharge Q cfs
Embankment Top Width (Minimum) 11 &,

Qutside Slape (Maximum) 126H: 1V

Inside Slope (Maximum) 125H:1V

Top Elevation 708.5'

Upstream Toe Elevation 696.79 ft. (permanent poal elevatio

Liner Material (earthen, synthetic, etc.) Earthan
Impoundment Length at Bottom upknown
Dimensions Width at Bottom unknown
and Capacities Length at Crest of Principal Spillway N/

Width at Crest of Principal Spillway N/A

Depth fram Crast of Principal Spillway N/A

Length at Crest of Emergency Spillway 454 R,

Width at Crest of Emergency Spillway 418 fi.

Volume at Crest of Principle Spillway N/A

Principal Time of Detention See Hydrograph
Spillway Maximum Sediment Storage Volume 16,8687 C.F. [Sed. Trap No. 2
Shape (Circular, semi-circular, trapezoid, etc.) /A
Dimensions (W xHx L} NfA
Inlet Elevation N/A
Slope and Length N/A
Discharge Elavation N/A
Spillway Capacity N/A
Construction Material N/A
Dewatering Type/Size NIA
Device Inlet Elevation YA
Discharge Controls (i.e. self draining or valved) N/A
Discharge Capacily (maximum) N/A
Time to Dewater Full Pond N/A
Emergency Shape Trapezoidal
Spillway Dimensions (W xH x L) 20" bottom width, 2.5' deep, 135" lang
Slope 10%

Discharge Elevation
Type of Lining/Protection
Spillway Capacity (provide design calculations)

704.0 ft.
Grass (lined with Miramat)
200.93 cfs @ 706.0 fi.




CLIENT  GRAND CENTRAL SUBJECT SEDIMENTATION PROJECT NO. 951001.678

SANITARY LANDFILL BASIN NO. 2 BY AJT DATE 12/14/07
PROJECT APPLICATION FOR MAJOR CALCULATIONS CHK TIM DATE 12/14/07
PERMIT MODIFICATION Page 1 of 2

TASK: To verify the design of proposed Sedimentation Basin No. 2 required for the Proposed Southern
Expansion at Grand Central Sanitary Landfill.

REFERENCES:

1. “Erosion and Sediment Pollution Control Program Manual,” Pennsylvania Department of

Environmental Protection, April 2000,
2. Virginia Tech - Penn State Urban Hydrology Model (VTPSUHM), Water Resources Program,

Department of Civil Engineering, Pennsylvania State University,
3. “Final Grade Plan,” ERG Drawing Nos. E-287 and E-288.

REQUIREMENTS:

Based on Reference No. 1, the design requirements for a sedimentation basin are as follows:

1. Sediment storage volume must be equal to the total contributing drainage area 1,000 cubic feet
per disturbed acre within the watershed of the basin.

ASSUMPTIONS:

1. The location for the proposed Sedimentation Basin No. 2 is the reclaimed Doney No. 2 Quarry. The

approved post-mining land use of the quarry is for a water impoundment.
2. The permanent pool elevation is equal to the existing water elevation 696,79 ft. The bottom

elevation the inactive quarry is unknown.
3. The proposed basin is designed to contain the 2, 10, 25 and 100-year, 24-hour storm events

without discharging any flow.
4. An emergency spillway channel will be installed at an elevation above the 100-year, 24-hour

storm event maximum basin elevation (See calculations below).
5. The drainage area is 35.42 acres, which includes 6.35 acres of disturbed area (Refer to Reference

No, 3).
6. A sediment trap (Sediment Trap No. 2) will be constructed adjacent to the basin to pre-treat

incoming water and facilitate cleanout of accumulated sediment. Refer to attachment I-3 for
sediment trap No. 2 design and calculations

CALCULATIONS:

1. Sediment Storage Volume

Required sediment storage volume = 6.35 acres (disturbed) x 1,000 cf/acre = 6,350 cf

Sediment Trap No. 2 will handle the sediment storage volume requirements (refer to the attached
Sediment Trap No.2 Calculations). However, there is sufficient volume within the basin to meet this

requirement as well,

FAPROJECTOGCSL\Southern Expansion2007 Qctober Southern Expansion RevisiokForm M-2\Basin NBasin 2 calcs.doc



GRAND CENTRAL SANITARY LANDFILL
SOUTHERN EXPANSION

Proposed Sedimentation Basin 2 Storage Volume Table

Elevation Plan Area Average Area  Elevation Incremental Cummulative
Difference Volume Volume
ft. SF SF f. CF CF

696.79 101,353

698.0 103,071 102,211 1.21 123,875 123,675

7000 111,685 107,354 20 214,708 214,708

702.0 152,993 131,804 2.0 263,608 478,316

704.0 172,699 162,747 2.0 325,494 803,810

Note;

Average area calculated as foliows: [A+B+sqrt(A*B))3

By: HAH
Date: 10/15/2006



SCS Segmental Travel Time

Summary for Drainage Area 5

Segment 1: Overland Flow
L =75t S =0.333 ftft, n = 0.15, P(2yr/24hr) = 3.1 in
Travel Time = 2.6 minutes

Segment 2: Channel Fiow
A=647sq.f,P=1739ft L=401ft,S = 003ft!ft,n 0.035
Travel Time = 0.2 minutes

Segment 3: Channel Flow
A=2647sq.f,P=17.38f, L=540ft, S= Oosftlft, n =0.035
Travel Time = 1.7 minutes

Segment 4: Channel Flow’

A=12sq.ft,P = 1265ft,L 76 ft, S =0.15 {t/ft, n = 0.045
Travel Time = 0.1 minutes

Total Travel Time = 4.51 Minutes



SCS Segmental Travel Time

Summary for Drainage Area 7

Segment 1: Overland Flow
L =35 ft, S =0.333 ft/ft, n = 0.15, P(2yr/24hr) = 3.1 in
Travel Time = 1.4 minutes

Segment 2: Channel Flow

A=12sq. ft, P=12.65ft, L = 360 ft, S = 0.078 ft/ft, n = 0.035
Travel Time = 0,5 minutes

Total Travel Time = 1.92 Minutes



Curve Number Weighting

Description: Drainage Area 17

Soil Area % Total
Landuse Group CN {acres) Area
Impervious B 98.0 25 19.5
Vegetated (Fair) B 69.0 104 80.6
Weighted Result 74.7 12.9 100.0



SCS Segmental Travel Time

Summary for Drainage Area 5 Travel Time

Segment 1: Channel Flow
A=177sq.ft, P =471 ft, L = 60 ft, S = 0.06 ft/ft, n = 0.013
Travel Time = 0.1 minutes

Segment 2: Channel Flow
A=12sq. ft, P =10.94 ft, L = 34 ft, S = 0.157 ft/ft, n = 0.0523
Travel Time = 0 minutes

Segment 3: Channel Flow .
A=16sq. ft, P =12.94 ft, L = 45 ft, 8 = 0.109 ft/ft, n = 0.0532
Travel Titne = 0.1 minutes

Segment 4: Channel Flow

A=16sq. ft, P = 12,94 ft, L = 250 ft, = 0.12 ft/ft, n = 0.0535
Travel Time = 0.4 minutes

Total Travel Time = 0.556 Minutes



SCS TR55 Tabular Method

Watershed Title: Sedimentation Basin 2

25 Year Type Il Storm: Precipitation = 5.6 inches

Summary of Input Parameters

Subarea  Area Curve IA/P Runoff Te Ad]. Te Tt Ad. Tt

{acres) Number (in) (min) {min) (min) (min)
1 12.860 75 0.123 2.83 3.970 6.000 0,000 0.000
2 0.840 72 0.141 2.59 1.820 6.000 0.670 0.000
3 16.660 72 0.141 2.59 6.710 6.000 0,570 1.260
4 1.870 72 0.141 2.69 4.610 6.000 0.550 0.000
6 2.8%0 72 0.141 2.59 7.940 6.000 0.460 2.400

Composite 35.420 73 268



Storage/Elavation Curve; FAPROJECTS\GCSL\Southern Expansioni2006 Southern Expansion RevisioniOctober 2006 Drafti2008 Form

Basin Storage/Elevation Input

Elevation Storage
(ft) (acre-ft)
696,79 0.0000
698.00 2.8390
700.00 4.9290
702.00 10.9810

704.00 18.4530



Basin Basin Riser Box Tailwater Qutfall Qutfall

Water Outflow Water Elevation Culvert Culvert
Elevation (cfs) Elevation (ft) Control Override?
703.54 0.00 N/A NIA NIA N/A
703.69 0.00 N/A N/A N/A N/A
703.84 Q.00 N/A N/A N/A N/A
703.99 0.00 N/A N/A N/A N/A
704.14 3.14 NIA N/A N/A N/A
704.29 8.37 N/A N/A N/A N/A
704.44 17.51 N/A N/A NIA N/A
704.59 27.19 N/A N/A N/A N/A
704.74 38.19 N/A NIA N/A N/A
704.89 50,38 N/A N/A N/A N/A
705.04 83.64 N/A N/A N/A N/A
705.19 77.89 N/A N/A NIA N/A
705.34 93.07 N/A N/A N/A N/A
705.49 109.13 N/A N/A N/A N/A
705.64 126.01 N/A N/A N/A N/A
705.79 143.89 N/A N/A N/A N/A

705.94 162,13 N/A N/A N/A N/A



Modified Puis Routing

Inflow Hydregraph: F:IPROJECT SIGCSLiSoutherm Expansiont2087 Octobar Southem Expanaion RovisioniFonn M-HBsgin ABasin_25YRHYD
Storage/Elavatios Curve: FAPROJECTS\GCSL Southem Expanaion\2007 Ociobar Southem Expznslon RavisionlForm Ri-ABagin \Bzsind.ES

Basin Bypass Capachy = 0.0 che
Stariing Fool Elevalion = 885.79 feel
Time iervai = 108 hours

Evant Hydrograph Basin Storage Elgvatlon Basin Dutflow
Tima inflaw inflow Used Above MSL Qutfiow Tatai

¢thours} {cIs} {cfs) {acre-ft} {teat} {cfs} {cfa}
0.00 2.90 2.90 0.0000 B96.79 0.00 0.00
0.10 3.30 3.30 0.0256 696.80 Q.00 0.00
0.20 3.70 3.70 0.0545 696.81 0.00 0.00
0.30 410 4,10 0.0868 6398.83 Q.00 0.00
0.40 4.85 4,85 0.12389 696.64 D.00 0.00
0.50 5.60 5480 0.1869 696.96 0.00 0.00
0.60 6.35 8.3% 0.2163 553,688 0.00 0.00
0.70 16.02 18.02 0.3170 6ag.93 0.00 0.00
0.80 29.70 29.7Q 05142 8397.01 0.00 0.00
0.90 44,37 4437 D.A078 597.43 0.00 0,00
1.00 65.35 86.35 1.3357 £97.36 0.00 0.00
1.0 138.37 136.37 2.2643 597.76 0.00 0.00
1,20 94 66 84.66 3.2272 6aa.37 0.00 0.00
1,30 40.97 40.97 3.7876 £588.91 0,00 0.00
1.40 26.59 26.55 4.0666 669,17 0.00 0.00
1.50 20.73 20.73 4 2624 890,30 0.00 g¢.00
1.60 16.97 16.97 4.4181 699.51 a.00 0.00
1.70 1397 13.87 4.5480 502.33 a.00 0.00
180 12,22 12.22 4.6542 6598.74 0.00 0.0Q
1.80 11.34 11.34 47516 689.83 0.00 0.00
2.00 10.47 1047 4.8447 oed .02 0.00 Q.00
2.10 877 9.77 4.9253 700.00 0.00 0.00
2.20 9.07 2.07 5.0032 700.02 0.00 0.00
2.30 8.59 8.59 5.0762 700.05 0.00 0,00
2.40 8.11 8.11 5.1452 700.07 0.00 .00
2.90 7.72 7.72 5.2108 700.09 0.00 (.00
260 7.33 7.33 0.2728 700.11 0.Go 0.0
2.70 7.01 7.01 5.3320 70013 0.Ga 0.00
2.80 6.68 3.69 5,3888 700.15 0.00 0.00
2.90 8.38 g.38 5.4426 700.17 0.00 0.00
3.00 6.08 @.08 5.4841 700.19 0.00 0.00
3.10 5.86 5.85 5.543% 700.20 0.00 0.00
3.20 5.85 585 550810 700.22 0.00 0.00
3.30 5.43 2.43 58368 ¥00.23 0.00 0.00
3.40 5.33 5.33 5684813 700.25 0.00 0.00
.50 522 522 5.7240 700.26 0.00 0.00
360 512 5.12 5.7676 700.28 0.00 0.00
370 5.00 5.00 5.8094 700.29 .00 0.00
3.80 4.95 4.89 5.8503 700,30 0.00 0.00
.80 4,77 477 58902 T00.32 0.00 0.00
4.0 4.65 4,65 §.9291 700.33 0.00 Q.00
4.10 4.58 4.56 598672 700.34 0.00 0.00
4.20 4.486 4.46 8.0045 700.36 0.00 0.00
430 4,37 4.37 6.0410 700.37 0.00 0.00
440 4,28 4.28 68.0767 700.38 Q.09 0.00
4.50 418 4.18 61117 700.39 0.04 0.00
4,60 4.09 4.03 8.1458 700.40 0.00 0.00
4.70 3.99 3.99 6.1792 700.41 0.00 0.00
4.80 3.90 3.90 6.2118 700.92 0.0 0.00

4.90 3.80 3.80 6.2438 700.43 0.00 .00



Event Hydrograph Basin Storage Elevation Basin Outflow

Time Inflow Inflow Used Above MSL OCutflow Total
(hours) {cfs) {cf3) {acre-ft) ({feet) {cfs) {cfs)
10.80 1.97 1.97 7.5240 700.86 0.00 0.00
10.90 1.96 1.98 7.5402 700.86 0.00 0.00
11.00 1.96 1,96 7.55684 700.87 0.00 0.00
11.10 1.91 1.91 7.8724 700.87 0.00 0.00
11.20 1.86 1.86 7.5880 700.88 0.00 0.00
11.30 1.81 1.81 7.6032 700.88 0.00 0.00
11.40 1.76 1.76 7.6179 700.89 0.00 0.00
11.50 1.71 1.1 7.6323 700.88 0.00 0.00
11.60 1.66 1.66 7.6462 700.90 0.00 0.00
11.70 1.61 1.61 7.6597 700.90 0.00 0.00
11.80 1.57 1.57 7.6729 700.91 0.00 0.00
11.90 1.52 1.52 7.6856 700.91 0.00 0.00
12.00 1.47 1.47 7.6880 700.02 0.00 0.00
12.10 1.42 1.42 7.7099 700.92 0.00 0.00
12.20 1.37 1.37 7.7214 700,92 0.00 0.00
12.30 1.32 1.32 7.7326 700.93 0.00 0.00
12.40 1.27 1.27 7.7433 700,93 0.00 0.00
12.50 1.22 1.22 7.7536 700.93 0.00 0.00
12.60 117 1.17 7.7634 700.94 0.00 0.00
12.70 1.13 1.13 7.7729 700.94 0.00 0.00
12.80 1.08 1.08 7.7821 700.94 0.00 0.00
12.90 1.03 1.03 7.7908 700.95 0.00 0.00
13.00 0.98 0.98 7.7991 700.95 0.00 0.00
13.10 0.93 0.93 7.8070 700.85 0.00 0.00
13.20 0.88 0.88 7.8145 700.95 0.00 0.00
13.30 0.83 0.83 7.8215 700.96 0.00 0.00
13.40 0.78 0.78 7.8282 700.66 0.00 0.00
13.50 0.73 0.73 7.8344 700.96 0.00 0.00
13.60 0.68 0.68 7.8402 700.96 0.00 0.00
13.70 0.64 0.64 7.8457 700.96 0.00 0.00
13.80 0.59 0.59 7.8508 700,97 0.00 0.00
13.80 0.54 0.54 7.8555 700.97 0.00 0.00
14.00 0.49 0.49 7.6597 700.97 0.00 0.00
14.10 0.44 0.44 7.8636 700.97 0.00 0.00
14.20 0.39 0.39 7.8870 700.97 0.00 0.00
14.30 0.34 0.34 7.8700 700.97 0.00 0.00
14.40 029 0.29 7.8726 700.97 0.00 0.00
14.50 0.24 0.24 7.8748 700.97 0.00 0.00
14.60 0.20 0.20 7.8766 700.97 0.00 0.00
14.70 0.15 0.15 7.8781 700.97 0.00 0.00
14.80 0.10 0.10 7.8791 700.97 0.00 0.00
14.90 0.05 0.05 7.8797 700.98 0.00 0.00

15.00 0.00 0.00 7.8798  700.98 0.00 0.00




Basin Basin Riser Box Tallwater Qutfall Qutfall

Water Outflow Water Elevation Culvert Cuivert
Elevation (cfs) Elevation (ft) Control Override?
703.54 0.00 N/A N/A N/A N/A
703.69 0.00 N/A N/A N/A N/A
703.84 0.00 N/A N/A N/A N/A
703.99 0.00 N/A N/A N/A N/A
704.14 3.14 N/A N/A N/A N/A
704.29 8.37 N/A N/A N/A N/A
704.44 17.51 N/A N/A N/A N/A
704.59 27.19 N/A N/A N/A N/A
704.74 38.19 N/A N/A N/A N/A
704.89 50.38 N/A N/A N/A N/A
705.04 83.64 N/A N/A N/A N/A
705.19 77.89 N/A N/A N/A NIA
705.34 93.07 N/A N/A N/A N/A
705.49 109.13 N/A NIA N/A N/A
705.64 126.01 N/A N/A N/A N/A
705.79 143.89 N/A N/A N/A N/A

705.94 162.13 N/A N/A N/A N/A



CLIENT GRAND CENTRAL SUBJECT ACT 167 STORMWATER PROJECTNO.951001.078

SANITARY LANDFILL MANAGEMENT PLAN BY HAH DATE [0/18/06
PROJECT APPLICATION FORMAJOR COMPLIANCE CHK TJM DATE 10/24/06
PERMIT MODIFICATION Page 1 of |

TASK: To evaluate the post-development discharge of proposed Sedimentation Basin No. 2 at Grand Central
Sanitary Landfill (GCSL) per the Act 167 Stormwater Management Plan for the Bushkill Creek
Watershed.

REFERENCES:

1. Bushkill Creek Watershed Act 167 Storm Water Management Plan - Executive Summary, Joint
Planning Commission Lehigh-Northampton Counties, May 1992.

2. Virginia Tech-Penn State Urban Hydrology Model (VTPSUHM), Water Resources Program,
Department of Civil Engineering, The Pennsylvania State University.

3. “Final Grade Plan,” ERG Drawing Nos. E-287 and E-288.

REQUIREMENTS:
Based on Reference No. 1, the Act 167 requirements are as follows:
1. For the subarea in which GCSL is located, the release rate for the 2-year storm post-development

peak flow is 30% of the pre-development peak flow, (See Plate I - Release Rate Map, Reference 1)
2. The release rate for the 10, 25, and 100-year storm events is 100%.

SSUMPTIONS:

[. Sedimentation Basin No. 2 will serve as a post-development stormwater detention basin after landfill

closure.
2. Post-development flows for the 2, 10, 25, and 100-year, 24-hour storm events were determined using

VTPSUHM,

CALCULATIONS:

Proposed Basin No.2 is a non-discharge basin. The proposed basin is designed to contain the 2, 10,
25, 100-year, 24-hour storm events. As a precaution, a discharge culvert will be installed at an
elevation above the maximum basin elevation for the 100-year, 24-hour storm event. Please refer to
the attached basin routings, hydrographs, and Reference No. 3:

1. The post-development peak discharges from the basin are as follows:

2-year storm event =0 cfs
10-year storm event =0 cfs
25-year storm event =0 cfs
100-year storm event =0 cfs



SEDIMENTATION BASIN NQO, 2
POST-DEVELOPMENT



SCS Segmental Travel Time

Summary for Drainage Area 4

Segment 1: Overland Flow
L =100, S =0.333 ft/ft, n = 0.15, P(2yr/24hr) = 3.1 in
Travel Time = 3.2 minutes

Segment 2: Concentrated Flow
L =100 ft S=0.1 ft/ft, Unpaved surface
Travel Time = 0.3 minutes

Segment 3: Concentrated Flow

L =600 ft, S = 0.02 f/ft, Unpaved surface
Travel Time » 4.4 minutes

Total Travel Time = 7.94 Minutes



SCS Segmental Travel Time

Summary for Drainage Area 6

Segment 1: Overland Flow
L =401t S =0.03 ft/ft, n = 0.15, P(2yr/24hr) = 3.1 In
Trave! Time = 4.1 minutes

Segment 2: Concentrated Flow
L =140 ft, S = 0.05 ft/ft, Unpaved surface
Travel Time = 0.6 minutes

Segment 3: Channel Flow
A=11.5sq. ft, P =23.19 ft, L. = 350 ft, S = 0.04 ft/ft, n = 0.035

Travel Time = 1.1 minutes

Segment 4; Channel Flow
"A=12sq. ft, P =12.65 ft, L = 365 ft, S = 0.18 ft/{ft, n = 0.045
Travel Time = 0.4 minuftes

Segment 5: Channel Flow

A=12sq.ft, P=12.65ft, L. = 505 ft, S = 0,333 ft/ft, n = 0.045
Travel Time = 0.5 minutes’

Total Travel Time = 6.71 Minufes



SCS Segmental Travel Time

Summary for Drainage Area 17

Segment 1: Overland Flow
L =80 ft, S = 0.075 ft/ft, n = 0.011, P{2yr/24hr) = 3.1 in
Travel Time = 0.6 minutes

Segment 2: Concentrated Flow
L = 288 ft, S = 0.13 ft/ft, Unpaved surface
Travel Time = 0.8 minutes

Segment 3: Concentrated Flow
L =40 ft, S = 0.05 ft/ft, Unpaved surface
Travel Time = 0.2 minutes

Segment 4: Concentrated Flow
L =80 ft, S = 0.02 ft/ft, Unpaved surface
Travel Time = 0.6 minutes

Segment 5: Concentrated Flow
L =100 ft, S = 0.04 ft/ft, Unpaved surface
Travel Time = 0.5 minutes

Segment 6: Concentrated Flow
L = 80 ft, S = 0.025 ft/ft, Unpaved surface
Travel Time = 0.5 minutes

Segment 7: Concentrated Flow

L =100 ft, S = 0.02 ft/ft, Unpaved surface
Travel Time = 0.7 minutes

Total Travel Time = 3.97 Minutes



SCS Segmental Travel Time

Summary for Drainage Area 4 Travel Time

Segment 1: Channel Flow
A=3.14sq.ft, P =6.28 ft, L = 86 ft, S = 0.0118 ft/ft, n = 0,013
Travel Time = 0.2 minutes

Segment 2: Channel Flow

A=26sq.ft,P=1294ft,L=2501t, S=0.12ftft, n= 00535
Travel Time = 0.3 minutes

Total Travel Time = 0.45 Minutes



SCS Segmental Travel Time

Summary for Drainage Area 6 & 7 Travel Times

Segment 1: Channel Flow
A=707sq.ft,P=942ft L=50ftS=0.02 ft/ft, n= 0,013
Travel Time = 0.1 minutes

Segment 2: Channel Flow
A=128q.ft, P=1094ft, L =48 ft, S = 0.157 ft/fit, n = 0.0523
Travel Time = 0.1 minutes

Segment 3; Channel Flow
A=16sq. ft, P =12.94 ft, L = 45 ft, S = 0.109 ft/ft, n = 0.0532
Travel Time = 0.1 minutes

Segment 4: Channel Flow

A=163q.ft, P=12.94 ft, L = 280 ft, S = 0.12 ft/ft, n = 0.0535
Travel Time = 0.4 minutes

Total Travel Time = 0.57 Minutes



SCS TR55 Tabular Method

Watershed Title: Sedimentation Basin 2

2 Year Type Il Storm: Precipltation = 3.1 inches

Individual Subarea and Composite Hydrographs

- Subarea Time (hrs)
10 119 122 125 128 132 136 14.0 150 17,0 200 26.0
1 020 462 1150 281 180 139 144 095 075 053 035 000
2 001 023 083 048 010 008 007 008 004 003 00z 000
3 013 381 1389 367 221 167 137 115 080 063 042 000
4 002 053 147 038 025 019 016 013 010 007 005 000
5 002 054 252 069 039 020 024 020 04156 041 007 000
Composite 0.37 972 2980 7.72 475 3682 297 249 194 137 091 0.00

The peak flow Is 45.54 cfs at 12.1 hrs.



Watershed Title: Sedimentation Basin 2

SCS TR55 Tabular Method

10 Year Type Il Storm: Precipitation = 4.9 inches

Individual Subarea and Composite Hydrographs

Subarea Time (hrs)

11.0 119 122 128 128 132 136 140 150 17.0 200 26.0

1 091 1411 2863 68.03 377 285 232 192 148 103 0688 000

2 006 076 168 036 023 017 014 012 009 0068 004 000

3 0.92 1358 36.02 842 485 358 290 241 185 128 084 000

4 011 184 390 0685 054 041 033 028 021 015 010 000

6 015 200 658 162 087 063 0850 042 032 02 0.15 0.00
Composite 2.15 32,31 76.30 17.27 4025 7.65 6.20 516 396 2758 181 0.00

The peak flow is 113.01 cfs at 12.1 hrs.



SCS TRS6 Tabular Method

Watershed Title; Sedimentation Basin 2

25 Year Type |l Storm: Preclpitation = 5.5 inches

Individual Subarea and Composite Hydrographs

Subarea Time (hrs)

110 119 122 125 128 132 138 140 4150 17.0 200 26.0

1 121 17.83 35.08 7.17 4.46 3.57 273 226 174 120 079 0.00

2 008 101 208 044 027 021 017 014 041 008 005 0.00

3 126 17.57 4457 10415 6580 428 344 285 218 161 089 0.00

4 016 237 483 1092 064 049 039 033 025 018 012 0.00

5 029 260 813 185 104 076 0680 050 038 (28 0147 0.00
Composite 2,90 41.37 94.66 20.73 12.22 9.07 7.33 6.08 485 322 211 0.00

The peak flow is 138,37 cfs at 12.1 hrs.



SCS TRES Tabular Method

Watershed Title: Sedimentation Basin 2

100 Year Type It Storm: Precipitation = 6.9 inches

Individual Subarea and Composite Hydrographs

Subarea Time (hrs)

110 119 122 125 128 132 136 140 150 17.0 200 26,0

1 194 2704 5085 996 615 462 372 308 235 162 105 0.00

2 011 159 305 061 038 029 023 019 016 010 007 0.00

3 216 27.78 6585 14.36 808 65689 473 391 298 204 133 0.00

4 026 372 716 144 089 067 084 045 034 024 015 000

5 036 413 1199 278 148 1.03 082 068 051 035 023 0.00
Composite 4.83 64.23 138.91 29.15 16.98 1249 10.05 830 831 434 283 0.00

The peak flow Is 200.93 cfs at 12.1 hrs.



Project Fiing:
Outlet Structure Configuration: FAPROJECTSIGCSLiSouthem Expanslon\2007 October Souther Expanslon Revision\Form N-2Basi
Discharge/Elavation Curve: FAPROJECTSIGGSLISouthern Expansioni2007 Octaber Southern Expansion RevisioniFurm N-ZiBagin 3

Dutlet Structure Configuration

Stage 1: Emergency 3pillway
Crest Elevation = 704 feet
Crest Length = 20 feet
Dischame Coefficient = 3

Basin Rating Curve

Basin Basin Riser Box TaHwater Quitfall Qutfaii
Water Qutflow Water Elevation Culvert Culvert
Eievation {cts} Eiovation (ft) Control Override?
a88.79 0.00 N/A N/A NiA N/ A
685.94 0.00 N/A N/A NiA N/A
697.08 a.ap N/A N/A N/A N7A
297.24 0.00 MNAA NiA N/A BNAA
697.39 0.0Q N/A NAA N/A NA
6B7.54 0,00 N/A MNAA MNFA N/A,
697.8%9 0.00 N/A MiA NFA MN/A
£07.84 0.00 NiA N/A N/A N#A
657.99 0.00 MN/A N/A N/A N/A
698.14 0.00 N/A M/A N/A N/A
BOB.29 0.00 NiA NiA N/A N/A
648, 44 0.00 MNiA N/A N/A N/A
898.59 0.00 N/A N/A N/A N/A
698.74 0.00 NIA NiA N/A NiA
698.89 0.00 N/A N/A N/A M7A,
699.04 0.00 N/A N/A N/A N/A
599,19 £.G0 N/A ih N/A N/A
589.34 0.00 NZA NIA N/A NiA
£99.44 0.00 N/A N/A NA N/A
£99.64 000 MAA MNAA N/A N/A
6595.79 0.00 MNiA N/A N/A N/A
699.94 0.00 NFA MIA N/A N/A
700.08 0.00 N/A NfA N/A MNiA
700.24 0.00 N/A N/ A MiA N/A
700.3% 0.00 NfA NYA N/A N/A
700.54 0.00 N/A N7A N/A N/A,
700.69 0.00 N/A N/A N/A N#A
700.84 0.00 N7A NIA MNIA NiA
700.99 0.0 BN/A N/A NiA A
701.14 0.00 NZA MNIA N/A NZA
701.29 0.00 NFA N/A M/A N/&A
701.44 0.00 N/A N/A N/A NIA
701.58 0,00 NZA N/A N/A, N/A
704.74 0.00 A N/A N/A N/A
701.89 0.00 A N/A N/A N/a,
702.04 0.00 MWAA N/A /A MN7A
702.19 0.00 NfA MN/A N/A N/A
702.34 D.00 N/A NiA N/A N/A
702.49 0.00 N/A N/A NEA N/A
702.64 Q.00 MNAA MNIA MFA NiA
702.79 0.00 N/A NiA MN/A N/A
702.94 0.0D NiA MiA N/A N/A
703.0% 0.00 N/A N/A NA N/A
703.24 04.00 N7A N/A N/A NA

703.3B 0.00 NiA N/A N/A N/A



Modified Puls Routing
Summary of Results

Inflow Hydrograph: F\PROJECTS\GCSLISouthen Expansion\2007 October Southem Expansion Revigion\Form N)-2\Bagin 2\Basin2_2YRHYD
Storage/Elevation Curve: FA\PROJECTS\GCSL\Southern Expansion\2007 October Southern Expansion Ravision\Form [\-21Basin 21Basin2.ES

Basin Bypass Capacity = 0.00 cfs
Starting Pool Elevation = §96.79 feet
Time Interval = 0,100 hours

Total number of Infiow points = 154

Event Hydrograph Basin Storage Elevation Basin OQutflow
Time inflow Inflow Used Above MSL Outflow Total
(hours) {cfs) {cfs) {acre-ft}  (feet) (cfs) (cfs)

Start 0.00 0.37 0.37 0.0000 898.79 0.00 0.00
Max. Inflow  1.10 45,54 45.54 0.6131 687.05 0.00 0.00
Max. Outflow 15.00 0.00 0.00 2.7729 697.97 0.00 0.00

Final 15.00 0.00 0.00 27729 697.97 0.00 0.00



Event Hydrograph Pasin Storage Elevation Basin Outflow

Time inflow Infiow Used Abava M3l Outflow Totai
{hours) fcis) {cts) {acre-ft} {fest) {cis} (cra}
5.00 1.56 41.56 2.0805 697 .68 0.00 0.00
510 1.54 1.54 2.0933 697.68 0,00 0.00
520 1.5 154 2.1080 B597.649 0.00 0.00
§.30 4.40 1.48 2.1183 a37.89 0.00 0.00
5.4Q 1.45 1,458 2.1304 687.70 0.00 0.00
£.50 1.43 1.43 2.1423 a87.70 0,00 0.00
5.80 1.41 1.41 21540 6a7.71 0.00 0.00
570 1.40 1.40 2.1657 887,71 0.00 0.00
5.80 1.30 1.39 21772 as7.72 0.00 0.0
5,80 1,38 1.38 2.1886 6§397.72 0.00 0,00
5. 00 4.37 1.37 2.2000 597.73 0.00 0.00
6.10 1,35 1.35 22112 897,73 0.00 0.00
5.20 1,34 1.34 2.2224 a97.74 0.00 Q.00
6.30 1.32 1.32 2,2331 opr.74 0.00 0,00
6.40 1.0 1.30 2.2442 0d7.75 0.00 0.00
6.50 1.28 1.29 2.2549 687.75 0.00 0.00
B8.80 1.28 1.28 2.2855 897.78 Q.00 0.00
8.70 1.27 1.27 2.2780 697.76 0.00 0.00
5.80 1.25 1.25 2.2864 697.78 0.00 0.00
B.90 1.24 1.24 2.2967 697.77 0.00 0.00
7.00 1.23 1.23 2.30839 aa7.77 .00 0.00
7.40 422 1.22 2.3 71 687.78 0.00 0.00
7.20 1,20 1.20 2.3271 897.78 0.00 0.00
7.30 1.19 1.13 23363 8a7.79 Q.00 0.00
7.40 117 117 2.3467 697.79 Q.00 0.00
7.50 140 1.18 2.3563 BR7T.79 0.00 0.00
7.60 1.94 1.14 2.,3a58 887,80 .00 0.00
7.70 1.13 1.13 2.3752 g807.80 0.00 0.00
7.80 1.11 1.1 2.3845 a97.61 0.00 0.00
7.890 1.10 1.40 2.35936 097.81 0.00 Q.00
8.00 4.08 1.08 2.4023 697.61 0.00 0.00
8.10 1.G6 1.08 2.4114 897 82 0.00 0,00
B.20 1.08 1.05 2.4202 697.82 0.00 0.00
8.30 1.03 1.03 2.4284 6897.83 0.00 Q.00
8.40 1.01 1.01 2,4372 697.83 0.00 0.00
8.50 1.00 1.00 2.4455 697.83 0.00 0.00
g2 60 098 0.98 2.4537 B97.84 0.00 0.00
8.70 .98 0.96 2.4647 857.84 0.00 0.00
B.80 0.85 0,95 2.4386 Go7.B4 0.00 0,00
B.830 0,83 0.93 2.4774 897.B5 0.00 0.00
9.00 .91 Q.21 2.4850 §97.85 0.00 0.00
8.10 0.91 0.01 2.4925 §97.85 0.00 .00
9.20 0.91 0.91 2.5000 G597.86 0.00 0.00
8.20 0.90 0.80 2.5075 897.86 0.00 0.00
9,40 0.80 Q.90 2.5149 897 68 0.00 0.00
.50 0.90 0.90 2.5224 697.87 0.00 0.00
9.80 0.90 0.50 2.5294 597.87 0.00 0.00
870 0.89 0.89 25372 897.87 0.00 0.00
9.80 0.88 0.89 2.5445 8397.97 0.0Q 0.00
9.80 0.89 0.89 2.5510 597.84 0.00 0.00
10.00 0.88 .88 2.5582 697,88 0.00 0.00
10.10 0.88 0.A8 2.56485 B597.88 0.00 0.00
10.20 0,88 0.88 2.5738 637.89 0.00 0.00
10.30 0.48 0. 88 2.5810 697.899 0.00 0,00
10.30 0.87 0.87 2.5883 g857.689 0.00 0.00
10.50 0.87 0.87 2.5955 897.90 0.00 0.0
10.60 0.87 Q.87 2.6025 697.90 0.00 Q.00

10.70 0.87 0.87 26098  697.90 0.00 0.00



Modified Puls Routing
Summary of Results

Inflow Hydrograph; FAPROJECTSIGCSLISouthern Expansioni2007 October Southern Expansion Revision\Form NNl-2\Basin 2Basin2_10YRHYD
Storage/Elevation Curve: F:\PROJECTSIGCSLSouthem Expansiont2007 October Southem Expansion RavisioniForm M-2\8asin 2\Basin2.ES

Basin Bypass Capacity =0.00 cfs
Starting Pool Elevation = 696.73 feet
Tims Intarval = 0,100 hours

Total number of Inflow pointa = 151

Event Hydrograph Basin Storage Elevation Basin Outflow
Time Inflow Inflow Used Above MSL Outflow  Total
(hours) (cfs) (cfs) (acre-ft) (feet) (cfs) (cfs)

Start 0.00 2,18 2.15 0.0000 696.79 0.00 0.00
Max. Inflow 1.1Q 113.01 113.01 1.7992  697.56 0.00 0.00
Max. Outflow 15.00 0.00 0.00 6.5043  700.52 0.00 0.00
Final 15.00 0.00 0.00 6.5043  700.52 0.00 0.00



Event Hydrograph Basin Storage Elevation Basin Outflow

Timo inflow inflow Used Above MSL Outfiow Total
thours} icls) (cls} {acre-fi} {faat} {els} {cfa}
5.00 3.18 3.16 5.1308 700.07 0.00 0.00
5.40 310 3.10 5. 1667 700.08 0.00 0.00
520 2.04 3.04 5.1820 700.04 0.00 0.00
5.30 2.99 299 §.2089 700.09 Q.00 0.ci
5.40 2.93 2.93 5.2314 70010 0.00 0.00
5.50 2.87 2.87 5.2554 700.11 0.00 0.0d
5.50 245 2.85 5.2790 700.12 0.00 0.00
5.70 2.82 2.82 5.3024 700.12 0.00 Q.00
5.80 2,80 2.40 5.3257 700.13 0.00 Q.00
580 2.77 2.77 53487 700.14 0.00 0.00
6.00 2.75 2.75 5.3715 700.15 0.00 0.0
8.10 2.72 2.72 53941 700,15 0.00 0.00
8.20 299 2.69 5.44164 700.16 0.00 Q.00
6.30 2.86 2.65 5.438E 700.17 0.00 0.00
6.40 2.63 2.E3 5.4804 700,18 0.00 0,00
6.50 2.80 2.60 5.4g820 700.18 0.00 0.00
.60 257 2.57 5.5034 700,18 0.00 .00
5.70 2,558 2.55 5.9245 700.20 0.00 0.00
5.80 2.52 2.52 5.5455 700.20 0.00 0.00
6.80 2.50 2.50 & 56862 700.2% 0.0d 0.00
7.00 2.47 2.47 550888 700.22 0.00 0.00
7.10 244 2.44 56071 700.22 0.00 a.00
7.20 2.40 2.40 56271 700.23 0.00 Q.00
7.30 237 2.37 5.6468 T00.24 .00 Q.00
7.40 2.33 2.33 56662 700.24 0.00 (.00
7.50 229 2.29 5,8853 700.25 0.00 0.Q0
7.60 2.26 2.28 §.7041 700,26 0.00 0.00
7.70 2.22 2.22 57226 700.26 0.00 0.00
7.80 2.19 2.19 5.7408 700.27 0.00 D.00
7.90 215 2.15 K.7588 700.27 .00 0.00
8.00 2.2 2.42 57764 700.28 0.00 0.00
8.%10 2.09 2,09 5.7938 ¥00.29 0.00 0.00
B.20 2.06 2.08 5.8110 700,29 0.00 0.00
8.30 2.02 2,02 5.8278 700.30 0.00 0.00
8.40 1.09 1.99 5.8444 700.38 0.00 0.00
a.50 1.96 1.986 5.96807 700,29 0.00 0.00
.80 1.93 1.83 5.8768 700,31 0.00 0.00
8,70 1.90 1,90 5.86826 700.32 0.00 0.00
a.80 1.87 1.87 5.8082 700 32 0.00 0.00
a.940 1.84 1.34 5.0235 70,33 0.00 0.00
9.00 1.81 1.81 5.0386 7040.33 0.00 0.00
9.10 1.80 1.80 5495835 700.34 0.00 2.00
9.20 1.79 1.79 5.9883 700.34 0.00 0.00
g.30 1.75 1.79 5.9831 700.35 0.00 Q.00
5.40 178 1.78 59979 700.35 0.00 Q.00
9.50 1.77 1.77 6.0126 700.36 0.00 Q.00
050 1.77 1.77 80272 700,38 0.00 .00
9.70 1.76 1.7 6.0418 700.37 £.00 0.00
9.80 1,75 1.75 6.0563 700.37 0.00 0.00
8.90 $1.76 1.75 8.0707 700.38 0.00 Q.00
10.00 1.74 4.74 6.0852 700,28 .00 Q.00
10.10 1.74 1.74 8.0995 700,28 0.00 0.0
10.20 4.73 1.73 §.113¢8 700,29 .00 0.00
10.30 1.72 1.72 §.1281 700.40 0.00 0.00
10.40 1.72 1,72 §.1424 700.40 0.00 0.00
10.50 1.71 171 §.1565 T00.41 0.00 0,00
10.60 1.70 1.70 6.1706 700.41 0.00 0,00
10.70 1.70 1.70 §.1847 700,42 0.00 0.00



Modified Puls Routing
Summary of Resuits

inflow Hydrograph: F.\PROJECTSIGCSL\Southarn Expansion\2007 October Southern Expansion Revision\Form I\I-21Basin 2\Basin2_25YR.HYD
Storage/Elevation Curve: F:\PROJECTS\GCSLiSouthern Expanslon\2007 Octoher Southem Expansion RevisioniForm [\l-2\Basin 2\Basin2.ES

Basin Bypass Capacity 2 0.00 cfe
Starting Pool Elevation = 698.79 feat
Time Interval = 0,100 hours

Total number of Inflow points = 151

Event Hydrograph Basin Storage Elevation Basin Outflow
Time inflow Inflow Used Above MSL Qutflow  Total
{hours) (cfs) {cfs) (acre-ft)  ({feot) (cfs) (cfs)

Start 0.00 2.90 2.90 0.0000 896.79 0.00 0.00
Max. Inflow 1.10 138.37 138.37 2.2643 697.76 0.00 0.00
Max. Qutflow 15.00 0.00 0.00 7.8799 700.98 0.00 0.00

Final 15.00 0.00 0.00 7.8789  700.98 0.00 0.00



Event Hydrograph Basin Storage Efevation Basin OQutflow

Tima inflow infiow Used Apova M5L Outfiow Total
{hours) {cta} {cfs} {acre-Fi} (feet) {cfs) icfs}
5.00 AN a7 B.2747 700.44 0.00 0.
5.10 .94 3.64 6.3050 700.45 0.00 Q.00
520 -3.57 3.587 6.3248 700,45 0.00 0.00
5.30 3.51% 3.51 5.3641 700.47 0.00 0.00
5.40 3.44 J.44 §.3928 700.48 .00 0.00
5.50 3.37 3.37 6.4240 700.45 0.00 0.00
5.60 13 334 8,4487 700.50 0.00 0.00
570 0 X CRCY £.4762 700.51 0.00 0.00
5,80 .28 3.28 5.5034 700,52 .00 3J.00
580 3.25 3.25 6.5304 700,53 Q.00 0.00
6.00 .22 3.22 6.5571 700.54 0.00 0.00
6.10 3.18 3.12 6,5834 700.55 0.C0 0.00
8.20 3,15 3.15 6.8088 700.56 0.0Q 0.00
8.30 3.12 312 6.8357 700.56 0.00 0.00
6.40 3.08 3.08 6.6613 70057 0.00 0.00
§.50 3.05 3.05 6.686T 700.58 0.00 0.00
8.60 3.02 3.02 67117 700,59 .00 0.00
8.70 299 2.99 5.7366 700.60 0.00 0.00
6.80 2,96 2.96 §.7612 700.64 0.00 Q.00
6.50 2.93 2.93 65,7855 700.84 0.00 0.00
7.00 2.90 2.90 6.8096 700.82 0.00 0.00
7.10 2.85 2.85 f.8333 700.83 0.00 0.00
7.20 2.81 2.81 G 8567 70064 0.00 Q.00
7.30 2.77 277 6.8798 700.54 0.0 Q.00
7.40 273 2.73 6.9025 700.65 0.00 0.00
7.50 2.68 2.68 6.9240 70066 0.00 0.00
7.60 2.64 264 6.5440 700.87 0.00 0.00
7.70 2.60 2.60 §.5685 700.57 0.00 0.00
7.80 2.55 2.55 6,9308 700.68 0.00 0.00
7.0 2.5% 2,51 7.04Q7 700,58 .00 0.00
8.00 2.47 2.47 7.0313 700.69 0.00 .00
8.10 2.43 243 7.0515 oa.to 0.00 0.00
B8.20 2.40 2.40 7.07%5 700.7% 0.00 0.00
8.30 2.3 2.39 7.0012 700.71 0.00 0.00
8.40 2.32 2.32 7.1105 T00.72 0.00 0.00
8.50 228 2.29 7.1295 T00.73 0.00 0.0Q
8.60 2.25 2.25 7.1443 700,73 .00 Q.00
a.70 2.22 2,22 7.1668 700,74 0.00 0.00
B5.80 2.18 2.18 7.1850 700.75 0.00 0.00
B.90 2.14 2.14 7.2028 700.7% 0.00 0.00
8.00 2.1 211 7.2204 700.76 0.00 0.00
.10 210 2.10 7.2378 700.78 0.00 0.00
9.20 2.09 2.09 7.2551% 700.77 0.00 0.00
9.30 2.08 2.09 7.2724 70077 Q.00 0.00
840 2.08 2.08 7.2886 700,78 0.00 0.00
9,40 207 2.07 73087 700.79 0.0 0.00
860 2.08 2.06 7.3238 700.78 0.00 0.00
870 2.06 2.08 7.3408 T00.80 0.90 0.00
g.80 2.05 2.05 7.3578 700.80 0.00 3.00
9.80 2.04 2.04 7.3747 700.81 0.00 0.00
10.00 2.03 2.03 7.3915 700.81 0.00 0.00
10.40 2.03 2.03 74083 T00.82 .00 0.00
10.20 202 2.02 7.4250 700.52 0.00 0.00
10.30 2.01 2.01 74417 700.83 0.00 0.00
10.40 2.00 2.00 7.4983 700.84 0.00 Q.00
10.50 2.00 2.00 7.4748 700.84 0.00 {1.00
10.60 1.99 1.99 7.4913 700.8%5 0.00 0.00

10.70 1.656 1.98 7.5077 700.85 0.00 Q.00



Modified Puls Routing
Summary of Results

inflow Hydrograph: FIPROJECTSIGCSL\Southern Expansioni2007 October Southern Expansion Revision\Form NI-2\Basin 2\Basin2_100YR.HYD
Storage/Elevation Curve: FAPROJECTS\GCSL\Southern Expanslon\2007 October Southern Expansion Revislon\Form Ri-2\Basin 2\Basin2.E$

Basin Bypass Capacity = 0.00 cfs
Starting Pool Elevatlon = 696.79 leet
Time Interval = 0,100 hours

Total number of lnflow polnis = 151

Event Hydrograph Basin Storage Elevation Basin OQOutflow
Time Inflow Inflow Used Above MSL Qutflow  Total
{hours) {cts) (cfs) (acre-ft) (feet) (cfs) (cfs)

Start 0.00 4.83 4.83 0.0000 6986.79 0.00 0.00
Max. Inflow 1.10 200.93 200.93 34293  698.56 0.00 0.00
Max. Outflow 15.00 0.00 0.00 11.25611  702.07 0.00 0.00
Final 15.00 0.00 0.00 11.2511  702.07 0.00 0.00



Event Hydrograph Basin Btorage Elevalion Basin Quifiow

Time Infilow Inflow Used Above MSL QOutflow Totat
{hours} {cfs) {cfs) {acre-f} {feat} {cfls) {cfs)
2.00 5.02 502 B.0957 70438 0.00 0.00
510 493 4.93 9.1368 70%.39 0.00 0.00
520 483 4.083 S 1771 701.40 0.00 0.00
8.30 4,74 4,74 8.2167 701.42 0.00 0.00
£.40Q 4,65 4,65 §9.2555 70%.43 0.00 0.00
5.8 4. 58 4.5G §.2935 T01.44 0.00 Q.00
560 4,51 451 9.3310 701.45 0.00 0.00
570 4.47 4,47 9,3661 704.47 Q.00 0.00
5.80 4.43 443 9.40439 70%.448 0.00 0.00
500 439 4.39 8.4413 701.49 0.00 0.00
§.00 4.34 4.34 9.4773 701.50 0.00 Q.00
6.10 4.30 4,30 55131 701,51 0.0 0.00
6.20 4.25 425 8.5484 701.53 0.00 Q.00
6.30 421 421 9.5834 T01.54 0.00 Q.00
5.40 4,17 417 9.6180 701.55 0.00 0.00
5,50 4.12 4.42 95523 701.58 0.00 Q.00
68.60 4.08 4,08 0.6862 701.57 0.00 0.00
6.70 4.04 4.04 9.7197 701.58 0.00 0.00
6.80 3.9y 3.99 9.7529 701,59 0.00 0.00
6.20 3.95 3.95 9.78567 701.61 0.00 0.00
7.00 N 3.91 9.8182 701.62 0.00 0.00
7.10 3.85 3.85 9.8502 701.63 Q.00 0.00
7.20 a79 3.79 g9.83848 701.64 Q.00 0.00
7.30 372 372 19,9129 701.68 0.00 0.00
7.40 3168 3E6 0.9433 701.00 0.00 .00
7.50 360 3,60 99733 701.67 0.00 0.00
7.60 .54 3.54 10,0025 701.68 0.00 Q.00
7.70 344 3.48 10.0319 701,69 0.00 0.0
7.80 3.42 3.42 10.G804 701.70 0.00 0.00
7.90 3.36 3.36 10.0884 701.71 0.00 0.00
8.00 3.30 jao 10.1155 704.71 0.00 0.;0
8.10 325 3.25 10.1430 701.72 4.00 0.00
8.20 320 3.20 10.1696 704.73 0,00 4.00
8.30 1.46 .18 10,1859 701.74 0.00 0.00
8.40 3,11 311 102218 701.75 0.00 0.00
8.50 3.06 3.06 10.2473 701.78 4.00 0.00
B.60 3.02 02 10,2724 T01.77 0.00 Q.00
8.70 2.97 2.97 $0,2972 701.77 Q.00 0.00
8.20 2.92 2.92 10,3215 701.78 0.00 0.00
B.R0 2.84 2.98 40,3455 701.79 0.00 0.00
1,00 2.83 2.83 10,3581 701.80 0.00 0.00
8.10 2.82 282 10,3924 701.9% 0.00 4.00
Q.20 2.81 2.81 10.4157 70184 .00 0.00
9.30 2.80 2.80 410.4380 701.82 0.00 0.00
9.40 2.79 2.79 10,4620 70%.83 0.00 0.00
9,50 2.78 2.78 10,4850 701.84 0.00 0.00
9.80 2.76 276 10.5079 701.84 0.00 0.00
a.70 2.75 2.75 10,6307 704.95 0.00 0.00
B8.80 2,74 274 10.55833 701.85 0.00 Q.00
9.90 2.73 273 10.5760 701.87 0.00 0.00
10.00 2.72 272 10.5985 704.87 0.00 0.00
10,10 2.71 2.7 10.6209 701.88 0.00 0.00
10,20 2.70 2.70 10.6433 701.89 0.00 0.00
10.30 2689 2869 10.8655 701.90 0.G0 0.00
10.40 2.68 2.88 10,6877 701.90 0.00 .00
10.50 267 287 107068 701.94 0.00 (.00
10.60 2.66 2.66 10.7319 70%1.92 0.00 .00

10.70 2.65 2.65 10.75348 701.92 0.00 0.00



CLIENT GRAND CENTRAL SUBJECT SEDIMENTATION PROJECT NO. 951001.078

SANITARY LANDFILL BASIN NQ. 2 BY HAH DATE [(/15/06
PROJECT APPLICATION FOR MAJOR INLET STRUCTURES CHK TIM DATE 10/24/06
PERMIT MODIFICATION Page 1 of 2

TASK: To design the inlets, culverts, and channel that discharges stormwater to Sedimentation Basin No. 2.

REFERENCES:

1. Autodesk Land Desktop, 2007,

2. “Erosion and Sediment Pollution Control Program Manual,” Pennsylvania Department of
Environmental Protection, April 2000,

3. “Final Grade Plan,” ERG Drawing No. E-288.

CALCULATIONS:

1. Inlet No.3

Inlet No. 3 will convey stormwater runoff from drainage areas 6 and 7. The combined 25-year, 24-
hour storm event peak flow is §7.17 cfs. The inlet will be a double PADOT Type M inlet with a top
of inlet grate elevation of 767.0 ft. (Refer to Reference No. 3 and attached Inlet No. 3 Capacity).

Inlet No. 3 Culvert (Refer to attached Culvert Calculator output)

24" reinforced concrete pipe (RCP)

Design flowrate = 67.17 cfs

Inlet Elevation of Culvert = 762.0 ft.

Qutlet Elevation of Culvert = 761.0 ft.

Culvert length = 50.0 ft, |

Culvert slope = 2.0%

Manning’s n = 0.013

Constant tailwater = 2,0 ft. due to culvert discharging into proposed channel
Headwater = 767.57 ft. .
Velocity = 14.50 ft/s

QOutlet Protection
The culvert is discharging into a proposed riprap (R-5) lined channel S 2.4.

2. Inlet No. 4 (Refer to attached Inlet No. 4 Capacity)
Inlet No. 3 will convey stormwater runoff from drainage area 5, The 25-year, 24-hour storm event

peak flow is 7.93 cfs. The inlet will be PADOT Type M with a top of inlet grate elevation of 748.0
ft. (Refer to Reference No. 3 and attached Inlet No. 4 Capacity)..

Inlet No. 4 Culvert (Refer to attached Culvert Calculator output)

18" RCP

Design flowrate = 7.93 cfs

Inlet Elevation of Culvert = 744.0 ft.
Qutlet Elevation of Culvert = 741.0 ft.

F\PROJECTS\GCSL\Southern Expansion'\2006 Southern Expansion Revision\October 2006 Drafi\2006 Forms\Form [\Form |
Attachments\[-2\Basin 2\Basin 2 Inlet Structures.dac



SCS Segmental Travel Time

Summary for Drainage Area 4

Segment 1: Overland Flow
L=100ft S =0.333 ft/ft, n = 0.15, P(2yrf24hr) 31tin
Travel Time = 3.2 minutes

Segment 2: Concentrated Flow
L =100 ft, S = 0.1 ft/ft, Unpaved surface
Travei Time = 0.3 minutes

Segment 3: Concentrated Flow

L =600 ft, S = 0.02 ft/ft, Unpaved surface
Travel Time = 4.4 minutes

Total Travel Time = 7.94 Minutes



SCS TR55 Tahular Method

Watershed Title: Drainage Area 4

25 Year Type )l Storm: Precipitation = 5.5 inches

individual Subarea and Compaosite Hydrographs

Subarea Time (hrs)-
110 1.9 122 125 128 13.2 136 140 150 170 200 260
1 024 277 793 1686 102 074 059 049 038 028 017 000
Composlite 0.21 277 793 18 102 074 059 049 038 0.26 017 0.00

.The peak flow Is 9.77 cfs at 12.1 hrs.



SCS TRE5 Tabular Method

Watershed Title: Drainage Area §

25 Year Typo |l Storm: Precipitation = 6.5 Inches

Summary of Input Parameters

Subarea  Area Cuive IA/P Runoff Te Adj. Te Tt Ad). Tt
(acres) Number {in) {min) (min) (min) {min)
1 1.970 72 0.141 2.59 4.610 6.000 0.000 0.000

Composite 1.870 72 2.59



SCS Segmental Travel Time

Summary for Drainage Area 6

Segment 1: Overland Flow
. L=40ft, S =0,03 ft/ft, n=0.15, P(2yr/i24hr) = 3.1 in
Travel Time = 4.1 minutes

Segment 2: Concentrated Flow
L =140 ft, S = 0.05 ft/ft, Unpaved surface
Travel Time = 0.6 minutes

Segment 3: Channel Flow .
A=115sq.ft, P =23.19 ft, L = 350 ft, S = 0.04 ft/ft, n = 0.035
Travel Time = 1.1 minutes

Segment 4: Channel Flowf
A=12sq.ft, P=12.65ft, L = 365 ft, S = 0.18 ft/ft, n = 0.045

Travel Time = 0.4 minutes

Segment 5: Channel Flow
A=12sq. ft, P=12.65 ft, L = 505 ft, S = 0.333 ft/ft, n = 0.045

Travel Time = 0.5 minutes'

Total Travel Time = 6.71 Minutes



5CS TR55 Tabular Method

Watershed Title: Drainage Area 6

25 Year Type Il Storm: Precipitation = 5.5 inches

individual Subarea and Composite Hydrographs

Subarea Time (hrs)
1.0 119 122 125 128 13.2 136 140 150 17.0 200 28.0
1 128 1872 4320 9565 566 422 341 283 217 151 099 000
Composite 1.28 18.72 43.200 955 666 422 341 283 217 151 099 0.00

The peak flow is 63.79 cfs at 12.1 hrs.



§CS TR55 Tabular Method

Watershed Title: Drainage Area 7

25 Year Type Il Storm: Preclpitation = 5.5 inches

Summary of Input Paraméters

Subarea  Area Curve IA/P Runoff Te Ad]. Te Tt Ad). Tt
(acres) Number - {in) (min) (min) {min) {min)
1 0.840 72 0.141 2.59 1.920 6.000 0.000 0.000

Composite 0.840 72 2.59



INLET NG, J CAPACITY

PROJECT NAME: GRAND CENTRAL SANITARY LANDFILL, SOUTHERN EXPANSION

LOCATION: NORTHAMPTON COUNTY, PA
PREPARED 8Y: TJM BATE: 101132008
CHECKED BY:  HaH DATE: 10/14/2008
WATER wEIR FLOW (2) ORIFICE FLOW (3} PIPE FLOW (4} PIPE FLOW (5} SYSTEM
SURFAGE INLET . TOP OF INLET 38" RGP _ CAPACITY (9)
ELEVATION {1} HEAD Q HEAD a PIPE HEAD Q Q {CFS)
{FT) iFT} [CFS) FT} {CFS) {FT} {CFS) (CF8} "
767.0 0.00 0.00 0.00 0.00 3.5 81.27 9458 0.00
767.1 0.10 2.18 0.10 2287 3.8 8214 94.58 218
167.2 0.20 6.19 0.20 3248 a7 83.00 94.58 .16
707.3 0.30 11,38 0.30 33.78 38 83.84 94.58 11,38
7674 0.40 17.52 0.40 45,03 38 a4.58 84.58 17.52
707.5 0.50 24.48 050 §1.35 4 £5.50 84,85 24.48
787.6 0.60 32.18 0.50 56,28 4.1 £4.31 24.88 32.18
167.7 0.70 40,58 0.70 60.78 42 87.12 94.50 40,58
787.8 0.80 49,68 0.80 84.08 43 a1.91 94.58 40.55
787.9 0.90 59.13 0.90 88.90 4.4 £8.70 94.68 50.13
768.0 1.00 69.25 1.00 7283 4.5 £9.47 94.58 6925
760.1 1.10 79.89 1,10 74.17 4.8 10.24 94.58 70.24
766.2 1.20 9t.0% 1.20 79.58 47 71.00 94.58 71,06
764.3 140 102.84 1,30 4281 48 71.76 94.50 T4.75
788.4 1.40 114.11 1,40 4593 4.8 72.50 8458 72.80
769.5 1,50 127.22 1.50 85.95 5 13.23 84.58 - Tan
766.8 1.60 140.16 1,60 .67 8.1 72.96 94.58 7196
708.7 1.70 153.49 1.70 84,69 82 74.88 84.50 74.88
708.8 1.80 187.24 1.80 97.44 5.3 75.40 94.58 15.40
764.9 1.90 181.34 1,80 100.19 5.4 _78.10 94.58 1540
765.0 2.00 195.87 2.00 102.71 8.5 76.81 04.58 79.81
NOTES:
{1) Top of intel slavallon, i, = 767

{2) Weir Now, & = CLH*1.5
Whora: C = weair cosfficlent = 3.00
L =welr langth, . = where
Inlet dimenslons = 247 x 45.25"

L =waeir length, H. = 23.08
H = head over inlel, it (See labie)
number of inlels = 2

{3} Orifica flow through top of inlet, Q = Ca(2ghy*0.5
Where: C = orifice coeificiont = 080
a = cquss-seclional fow aroa of inlet, aq. 1, = 18.08
whera Inlel dimenslons = 24" x 45.25°
g = accelerallon of gravity = 32.2 f'sec*s
b = head on lop of the inlet grate (See lable}

{4) Plpe flow, Q = A[(2gh)M(1+ Ks"]*0.5

Where: A = cross-sectional arsa of pipe, 5g9. A, = 7.07
g = acceleration of gravity = 32.2 f'sechs
H = nead abova canterine of cutfet pipe, 783.5

wiiere elevation of cutlet pipe = 762
Ke' = combined enlrance and bend head loss coafflcier 2.00
d = Inside diameter of pipe, Inches = 35.00
number of pipes = 1.00
{5) Plpe Now, Q = (1.49n)AR(2/3)](30.5)

Whera:
Manning's "n” = 00130
A = gross-sactional area of pips, sq. . = 107
d = insida dlameler of pipa, Inches = 349.00
R = hydraulic radius, i » AP = 0.75
P = wetled porimetsr, ft = 9.42
S = slopa, /L 0.0200
Inlet Invert, ft = 782
Oublel Inven, i = 761
L = plpe length, . = 50
mimber of pipes = 1.00

{6) Leasl of orifice, wier, or pipe Naw. (See table)
ADDITIONAL HOTES:

1. tnled Iz standard PADGT Type M inlal.
2. Design Moverate Is 6717 ofs.

FWPROMCTSWECSL LS00 erm Exp Sowtrern Expansion Revizion\dctaber 2004 Ora\2008 Form s\ orm IForm | AftschnendsV-1\ash GCSL Southen Eip insis.xiz




(NLEY NG. 4 CARAGITY

PROJECT NAME: GRAND CENTRAL SANITARY LANDFILL, SOUTHERN EXPANSION
LOCATION; NORTHAMPTON COUNTY, PA
PREPARED BY: TJM DATE: 10/13/2006
CHECKED BY: HAH OATE: 10/14/2006
WATER WEIR FLOW {2} CRIFICE FLOW {3} FIPE FLOW {4) PIPE FLOW (5} SYSTEM
SURFACE INLET TOP OF INLET 10" RCP CAPACITY (&)
ELEVATION {1} HEAD Q HEAD e PIPE HEAD a Q {CFS)
(FT) {F1) {CFS} {F1) {CFS) {FTY {CPS} {CF3)
T40.0 0.00 0.00 0.00 0.00 3.3 14.76 4580 0.00
748.% 010 1.09 0.10 11.48 3.35 14.99 _25080 09
748.2 Q.20 3.10 0.20 16.24 345 15.21 2540 40
748.3 0.30 B89 0.30 19.89 355 15.43 _25.80 5,69
748.4 0.40 8.78 0.40 22.87 3.65 15.54 2530 8,78
748.5 0.50 12.24 0.50 25.68 375 15.86 25.80 $2.24
7488 0.68 16.09 0.80 2893 385 16.07 2580 §6.07
T48.7 0.70 2028 0.7¢ 30.38 3.95 18.27 2580 18.27
743.8 0.80 24,73 0.80 32.48 4,05 1849 25.80 18.48
748.9 .90 _29.58 0.90 34.48 4.15 16.59 25.80 18.68
749.0 1.00 34,83 1.00 a3l 4,25 18.88 28.80 10.88
149.1 1.0 M85 110 38.00 435 17.08 2850 17.08
T49.2 1.20 45,52 1.20 28.78 4.45 17.27 25.80 17.27
749.3 1.30 §51.32 1.30 41.40 4.55 17.46 2510 __17.48
T49.4 140 57.36 1.40 4297 4,65 17.88 25.50 17.88
749.5 1.50 83.61 1.50 4447 4.75 17.84 25.80 17.54
7496 1.80 70.00 1.60 4593 4:88 108.03 __2580 18.03
7487 1.70 70.758 1.70 47.38 455 18.22 25.80 18.22
749.8 1.80 23.82 1.80 - 4873 8.05 18.40 2580 18.40
749.9 1.80 90,88 1,90 50.05 8.15 18.58 25.80 $9:58
760.0 2.0¢ 97.83 2.00 51.36 §.25 19.76 2880 iB.76
HOTES:
{1) Top of Inlet glavation, ft, = 748
(2) Wair flow, @ « CLH1.5
Where: C = wealr coefilclenl = 3.00
L = walr length, i = whera
inlet dimensions = 24" x 45.25"
L = walr Isngih, A, = 11.54
H = head over inlet, il (Sea table)
number of inlets = 1
{3) Orifca flow through top of Infet, @ = Ca(2gh}*0.5
Whaere: C = orfifce coefflclent = 0.60
a = crosy-sectional lMow area of inlet, sq. i = 7.54
whare injet dimensions = 24 x 45.267
g = accalaralon of gravity = 32,2 Mgec*s
h = head on top of the Inlet greta (See tabla)
{4} Pipe flow, Q = A{[{2ghy¥{1+ Ke0.5
VWhere: A = cross-aciional area of pipe, 5q. ft. = 1.7
9 = accaleralion of gravity = 32.2 fi/sec*s
H = haad above centerline of outlet plpe, 74075
whera elevation of oullet pipe = 744
Ke' = combined entrance and bend heai los3 coefficier 2,00
d = Insido dlamaier of plpe, Inches = 14.00
number of plpea » 1.00
{5) Pipe law, Q = {1,43M)A[R{2/3)](S"0.5)
Where:
Manning's "n* = 0.0130
A = croag-seclional area of pipa, sq. fl. = 1.17
d = inside dlameter of pipe, inches = 19.00
R » hydraullc radius, il 3 AP = 0376
P = wetled perimeler, it = 471
S = slope, VAL 0.0600
lalal Invert, it = 744
Quillet Invert, fl = 741
L = pipe lengih, fi. = 50
number of pipas = 1.00
{6} Least of urifice, wier, or pipe flow. (Sea lable)
ADDITIONAL NOTES!
1. Inlet Is slandard PADOT Type M niet.
2. Design flowrate ia 7.93 cfs.
FAPRQUECTSWCSLL Expansion\1006 Southam € kit i VskWOGtob 2¢ 2004 Dro/TL2004 FonmsVeorm fForm | $\8ach NGCEL Southemn Exp ivels it




Culvert calculator
Culvert No. 1
A1l calculator output should be verified prior to design use

Entered pata:
Shae LI NN B 2N I B I N B I B LRI I I R I B DB B )
Number of Barrels ...........c..
solving for .....civn.... +e-0.... Headwater
Char‘t Number‘ " A ¢ w PN AT e RN
Sca1e Number " Ak YR PR 1
Chart Description ......svsensev« CONCRETE PIPE CULVERT; NO BEVELED RING
ENTRANCE
Scale DesSCription .i.veviviaesssn SgUARE EDGE ENTRANCE WITH HEADWALL
overtopping -v-cseeieennensnsnana OFF
Flowrate ....cvonvevvnsnrsanaenas 9.7700 cfs
Manninglsn---.-...-o--aooonv--- 0!0130

Circular
1

Roadway Elevation ..... cevvaensess 735.0000 ft
InTet Elevation ....cvveeveeannes 732,0000 Tt
Outlet Elevation ........ vereenas 731.0000 fr
Dlameter ....v.veveen. crrriesesas 2.0000 Ft
tength .....civeeervnnnnn seessvas  B5.0000 ft
Entrance LOSS ....-vrvn.. vieesese 0,0000
Tailwater vveevoacerenens vesevses 2.0000 ft
Computed Results:
Headwater ........ccoomvnvmsen ees. 733.6557 ft Inlet control
STOPE v veinavennnueraroorneeas ... 0.0118 ft/ft

VEelOCTEY 1vevnrvancannsannannenens 7.3784 fps
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ATTACHMENT I-2

CHANNELS
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ATTACHMENT I-3

RELOCATED INLET STORM PIPE

Eartl



CLIENT SYNAGRO TECHNOLOGIES, INC. PROJECT NO. 151014.003

Earth PROJECT SLATE BELT HEAT RECOVERY CENTER BY__ JCH] DATE 2/6/18
ENGINEERING AND scieEnce SUBJECT INLET STORM PIPE DESIGN CHK_ DFA _DATE _2/6/18
CALCULATIONS Page _ 1| of 1
TASK: To determine the volume of stormwater runoff to be conveyed by the relocated inlet storm pipe

that will outlet into the modified Sedimentation Basin No. 2.

REFERENCES:

1. “Erosion and Sediment Pollution Control Program Manual”, Pennsylvania Department of
Environmental Protection, March 2012.

2. Hydraflow Express Extension, Version 12, by Autodesk, Inc.

3. Point Precipitation Frequencies Estimates from NOAA Atlas 14.

ASSUMPTIONS:

1. The culvert will be designed to convey the 25-year, 24-hour storm event runoff from the
proposed Slate Belt Recover Facility.

2. For Pen Argyl Township, the 25-year, 24-hour storm events is 5.79 inches, based on Reference
3.

3. Drainage areas which contribute flow to the culvert are assumed to be impervious. A rational
coefficient value of 0.95 was used for the rational equation, reference 1.

CALCULATIONS:

1. Using the Rational Method (Reference 1), the stormwater runoff flow was calculated to be 2.81
cfs.

Rational Method
Q=CIA
Where:
Q = runoff (cfs)
C = runoff coefficient
I = rainfall intensity (in.)
A = area (acres)

Q=095x5.79x0.51=2.81cfs

Reference 2 was then used calculate capacity of the proposed channel. See attached output.
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ATTACHMENT I-4

EROSION & SEDIMENTATION CONTROL PLANS
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FORM K

GAS MANAGEMENT
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Form K - Gas Management Narrative

Introduction

Grand Central Sanitary Landfill (GCSL) is submitting a Minor Permit Modification application
regarding the construction of the Slate Belt Heat Recovery Center (SBHRC) to be operated by
Slate Belt Heat Recovery Center, LLC. The SBHRC will be located on 12.05 acres of land
leased to SBHRC by GCSL and within the landfill permit boundary. SBHRC will utilize waste
heat produced by the Green Knight Energy Development Center (GKEDC) to dry dewatered
biosolids and produce a Class A biosolids product that will be used as a fertilizer blending agent,

soil conditioner, and/or a renewable fuel product.

While the SBHRC will primarily utilize waste heat from the GKEDC turbine stacks to provide
the necessary heat to the biosolids dryers, it will also have a thermal oil heater with the capability
to use either natural gas or landfill gas (LFG). During periods when the GKEDC is not
operating, the SBHRC will be able to supply LFG from GCSL in order to maintain operations.
The only changes to the Gas Collection and Control System (GCCS) at GCSL will be the
addition of a new tie-in location near the existing GKEDC connection point, piping to transfer
LFG to the SBHRC, and the necessary control measures and equipment (flow meter) to facilitate
use of LFG by the SBHRC as further cutlined below. No changes are proposed to the currently
existing GCCS already in place at GCSL,

Section B,

There are no changes to Seclion B of the current Form K proposed in this application.

Part 5 — If the gas management operator is an entity other than the landfill permittee, a
copy of the contractual agreement between the gas management operator, the solid waste
permittee, and the landowner acknowledging liability for the various aspects of the project
must be submitted with the application,

Although SBHRC may intermittently use a portion of the site’s LFG when the GKEDC is not
operating, GCSL will continue to maintain full control of and responsibility for the site GCCS,
and will continue to serve as the full-time operator of the system.

Part 18 — Have safety rules, procedures or plans been developed and attached hereto for
impiementantion at the project area?

Safety rules and procedures for the gas collection system are included in the GCSL Form L
Contingency Plan and is included by reference in this application. The contingency plan details

Form K — Narrative
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inspection procedures for various landfill systems along with health and safety rules, pro¢edures,
and training requirements.

Landfill gas system construction and operation entails working with and around a combustible
gas and a gas containing potentially dangerous compounds. In addition to usual construction
safety practice, special precautions must be taken by all personnel.

Some of the hazards associated with landfills include the potential for fires to start in exposed
waste, fires or explosions from methane gas, and oxygen deficiency in enclosed spaces such as
knock-outs, flares, trenches, vaults and structures. Methane, which is a component of landfill
gas, is flammable and is explosive at concentrations of 5 percent in air. Methane is odorless and
may only be detected with a combustible gas detector.

Hydrogen sulfide may also be present in landfill environments. It is a flammable gas that has an
offensive odor like rotten eggs and can be highly toxic at concentrations greater than 1 in 400.
The odor of hydrogen sulfide is detectable at concentrations much less than toxic levels but
higher concentrations can instantly deaden the sense of smell. High concentrations can cause
death within seconds.

General Safety Guidelines

The following general guidelines will be observed when working at or in the vicinity the
landfill site and the GCCS:
1. Test the atmosphere
Test the atmosphere for the presence of combustible gas and hydrogen sulfide
Before entering any confined space test the air with a gas detector instrument.
Check for combustible gases first, then check toxic gases and oxygen deficiency.
An oxygen deficiency can indicate the presence of undetected gases such as
carbon monoxide, carbon dioxide or hydrogen sulfide,
2. Ventilate confined areas
To prevent the accumulation of confined spaces while occupied, thoroughly
ventilate the area prior to and during occupation of the space by personnel. Keep
blowers upwind of area so that exhausted gas is not ignited.
3. Use appropriate safety equipment:
¢ Hard hats, gloves and appropriate shoes or boots
e First aid kit
e Fire extinguishers - mnulti-purpose dry UL Class 20A-20B/C kept within
20 feet of all excavations
s Personnel harnesses for work around deep excavations, wells, etc.

e Combustible gas / oxygen detector

Form K — Narrative
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Grand Central Sanitary Landfill, Inc.
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¢ Hydrogen sulfide detector
s Barriers and barricades
» Rigid covers to cover excavations when unattended

4, Provide back-up safety personnel
Personnel shall follow all applicable OSHA regulations for confined space entry.
At least two (2) people should be present at all times when monitoning for
combustible gas concentrations. One person remains outside attending a safety
line and providing supplies while the work is in progress.

A copy of the LFG safety data sheet (SDS) is included at Attachment K-1.
Section C. Gas Monitoring and Control Plan

There are no changes to Section C of the current Form K proposed in this application.

Section D. Gas Recovery

‘The thermal o1l heater will be located near the GKEDC turbine exhaust stacks. The heater wiil
be used to provide supplemental heat to the primary thermal oil heat source which utilizes heat
exchangers to transfer heat from the turbine exhaust stacks to the thermal oil. When the GKEDC
is operating, supplemental heat will be generated from the thermal oil heater using natural gas as
needed. When the GKEDC is not operating, the thermal oil heater will have the ability to
function using LFG as the fuel source via a connection near the GKEDC LFG connection point
adjacent to the condensate pump station CPS-7B. LFG will be transferred from the landfill
GCCS via a Flare #3 blower or using a dedicated vacuum blower and condensate
knockout/demister pad located adjacent to the thermal oil heater.

Proposed blower skid equipment will be protected from the elements with a roof structure. The
sides will be open for ventilation and ease of access for maintenance. It is anticipated that the
thermal oil heater will use approximately 1,200 cubic feet per minute (cfim) when operating
solely ont LFG.

The GCCS, specifically Flare #3 or the candlestick flare, will be used to maintain a constant
wellfield vacuum consistent with current GKEDC operational practices. Flare #3 or the
candlestick flare will thermally destruct the remainder of the generated LFG while the GKEDC
is not operating. The LFG flow rate to the thermal oil heater will be continuously recorded for
'site monitoring and compliance reporting purposes. The operations, including the flow meter,
will be integrated and controlled through the use of GCSL’s existing supervisory control and
data acquisition (SCADA) system and a local programmable logic controller (PLC). It should be

Form K — Narrative
Page 3 Eal‘th
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noted that the proposed LFG use as a supplemental thermal heater fuel, while having the
capability to be automated, will be discretionary based on the proposed duration of the GKEDC
shutdown, GCSL’s GCCS system will continue to operate in accordance with the current
standard operating procedures when the GKEDC is not operating or operating at a reduced
capacity and SBHRC does not transition to LFG utilization.

Condensate collected in the LFG conveyance system to the thermal unit heater will be routed
back to CPS-7B for management at GCSL’s leachate treatment plant (LTP). No other residues
will be generated through the use of LFG as a supplemental fuel source. Air emissions
associated with the operation of the thermal unit heater are summarized in SBHRC’s Air Quality

Plan Approval Application.

Form K — Narrative
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This Data Applies Only to Municipal Solid Waste (MSW)
Landfills of Waste Management Affiliates

Issue Date: 01/22/2018

SAFETY DATA SHEET (SDS)

MSW Landfill Gas

SECTION 1 = PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME: MSVY Landflll Gas COMPANY NAME: Wasle Management Affiliates

PRODUCT CODE: WM-LFG-001 EMERGENCY TELEPHONE NUMBER: (800) 424-9300
CHEMICAL NAME AND SYNONYMS: LFG, Biogas INFORMATIONAL TELEPHONE NUMBER: (713) 328-7333
LANDFILL NAME: Grand Central Sanilary Landfill LANDFILL TELEPHONE NUMBER: (610) 863-2400

ADDRESS: 910 West Pennsylvania Avenue CITY: Pen Argyl STATE: PA ZIP CODE: 18072

SECTION 2 —HAZARDS IDENTIFICATION

PRIMARY ROUTES OF EXPOSURE: Inhalation
ADDITIONAL ROUTES OF EXPOSURE: Skin endfor eye contact

EYE CONTACT:

SKIN CONTACT:
INHALATION:

NA- Mot Applicable

Hydrogen Sulfide can cause conjunctivitie with pain and vision disturbance at concentrations above 50 ppm.
Erosion of the comea may occur with very high exposures but i3 usually reversible.

May result in irritetion, severe pain, itching and erthema.

Simple asphyxiante. Most of the MSW landfill gas can create an asphyxiation hazard when present at typical
teneffill gas concentrations because these gases reduce the concentration of oxygen inhaled. Depending on
the concentrations of the landfill gas in the air that is innaled symptoms may include nausea, headache,
accelerated heartbeat, intermittent respiration, rapid fatigue, poor muscle coordination, vomiting, spasmatic
breathing, convulsive movements, unconsciousness, or degth in minutes.

Methane

Simple asphyxiant — see above.,

Carbon Dioxide

Simple asphyxiant — see above. In addition, lower concentrations may cause dizziness, mental depression,
visual disturbances, or shaking. See Seclion 3 for IDLH concentration.

Nitrogen

Simple asphyxiant — see above. In addition, severe cases abnommally low blood pressure, apnea, and cardiac
arrest develop. Various disturbances including mood disturbances, numbness of the exiremities, sleepiness,
mentat confusion and memory lose may ocour. Prolonged or severe hypoxia resuite in uncansciousness.,
Profonged asphyxia may produce CNS injury. Cerebral edema with brainstern hemlation may occur.

Oxygen

Atmospheres with oxygen cancentrations below 19.5 percent can have adverse physiological effects, fatigue,
faster and deep breathing, dizziness, burzing in the ears, or rapid heartbeat. Atmospheres with less than 16
percent oxygen can become life threatening, loss of consciousness with prolonged exposure, convulsive
movements, of death.

Hydrogen Suffide

Inhalation of hydrogen sulfide may resuft in upper alrway imitation ai concentrations above 5 ppm. Low-evet
exposure can cause eye pain and redness, dizzinees, nausea, and headache. Exposure 1o 50 ppm or higher
may cause pulmonary edema or bronchitis. Exposure to 100 ppm i¢ immediaiely dangerous to life and health.
Expasure to high levels of hydrogen sulfide may cause convulsions, respiratory arrest, parmanent brain
damege, heart failure, or immediate death. In addition, cardiac sffects including bradycardia, myocarditis, and
conductive defects have been reported. Amnesia, delirium and hallucinations may also occur after exposure fo
high levels. See Section 3 for IDLH concentration.

NE- Not Established  UN-Unavailable PAGE 10F 8B



This Data Applies Only to Municipal Solid Waste (MSW)
Landfille of Waste Management Affiliates

Issue Date: 01/22/2018

SAFETY DATA SHEET (SDS)

MSW Landfill Gas

ORAL; NA (I8 a gas at room temperature, making ingestion unfikely).
NFPA HAZARDOUS MATERIALS RATINGS (For Methane):

Flammability Ratings: Heaith: 1 Fire: 4 Reactivity: O
Hazard Ratings: Health: 3 Fire: 4 Reactivity: 0

Hazard: Flammable,

CARCINOGENICITY: This product does not conlain any carcinogens (in concentrations of 0.1% or greater) as defined by IARC,
NTP, or OSHA.

SECTION 3 — COMPOSITION / INFORMATION ON INGREDIENTS

CAS NO, INGREDIENT Vol.% (a) | Wt% (a) | IDLH EXPOSURE LIMITS
{in ppm) TWA STEL Ceiling
ppm mg/m? ppm | mgim® | ppm |mg/m®
74-828 Methane 40-70 | 15-4D - OSHA - ] . ) - .
NIOSH . - - - - -
ACGH| (B - - - - -
124-38-9 | Carbon Dioxide 30-80 406-70 | 40,000 OSHA| 5,000 9,000 - - .

NIOsH| 5000 | 9000 | 30,000 | 54000 | - -
ACGIH| 8000 | 9000 | 30,000 | 54000 | - -
7727-379 Nitrogen 10-30 10-30 - OSHA - - - . - -
NIOSH| - . - . . -
ACGIH - - (b) - - -
7782-44-7 Oxygen 1-5 1-§ - OSHA - - - - - -
NIOSH - - - - - -
ACGIH - - - - - -
7783-06-4 | Hydregen Sulfide <{.1 <0.1 100 OSHA - - - - 20 (c) -
NIOSH - - - - 10| 15
ACGIH 1 14 5 7.0 - -

() Landfill Gas may contain trace quantities (<0.01% by volume) of various gases not listed above. Sampling results indicats that this product doas not
contain any hazardous ingredients in regulated quantlties. Absalute concantrations vary by site and with time.

(b) Simple asphyxiant, the minimal oxygen content shouid be 18% (ACGIH) or 19.5% (OSHA and NIOSH) under normal atmospheric pressure.

{c) Per OSHA Standard 29 CFR 1910.1000 Table Z-2, acceptable maximum peak above ceiling fimil during an 8-hour shift is 50 ppm for 10 minutes
{once only} if mo other measumeable axposure occurs.

{d) Ceiling limits have a 10 minute maimum peak.

NA- Not Applicable NE- Net Established  UN-Unavailable PAGE2QF 8



This Data Applies Only to Municipal Solid Waste {(MSW) —
Landfllis of Waste Management Affiliates

lssue Date: 01/22/2018

SAFETY DATA SHEET (SDS)

MSW Landfill Gas

SECTION 4 - FIRST-AID MEASURES

INHALATION; Remove victim to freeh sir, Perform cardiopulmonary resuscitation (CPR} if patient #s nod breathing or if there is no
pulse by trained personnel. Administer axygen by trained personnel. Seek medical etlention if patient is/has been
unconscious or experlence difficulty in breathing.

SKIN CONTACT: Wash with sogp and water. Contact a physician if irritation persists or later develops,

EYE CONTACT: Immedistely flush aye(s) with plenty of clean water for a1 leasi 15 minutes, while holding eyelid(s) open. Occasionailly lift
the eyelid(s) 1o ensure thorough rinsing. Beyond flushing, do not attempt to remove material from the eye(s). Contacla
physician if imitation persists or later develops.

INGESTION: NA, is a gas at room iemperature.

SECTION § - FIRE-FIGHTING MEASURES

SUITABLE EXTINGUISHING MEDIA: Carbon Dioxide or Dry Chemical

SPECIFIC FIRE HAZARDS: t4ay reignite explosively if fire is extinguished before stopping leak.
FIRE FIGHTING PROCEDURES: Use water spray or fog to cool fire-exposed containers.

FLASH POINT (CLOSED CUP): NA, material is a gas

FLAMMABILITY LIMITS (% as Methane): LEL:5 UEL: 15

HAZARDQUS DECOMPOSITION PRODUCTS: None

SECTION 6 — ACCIDENTAL RELEASE MEASURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED:

Evacuate immediate area.

Remove all ignition sources and stop leak if you can do so from & safe anea without risk.
If possible, provide explosionproof ventilation from a safe area.

Do not approach the area of the feak unless testing shows that the oxygen concentration is greater than 19.5%, the methane concentration
is less than 10% of the LEL, and the concentrations of the indicated compounds are iess than their respective exposurs limits. Do not rely
on a sense of smell for hydrogen sulfide release.

Wear a NIOSHMSHA approved self-contained breathing apparatus (SCBA) and other protective equipment where concantrations exceed
the exposure limit for the indicated compounds, when the axygen content is below 18.5%, or when working in unknown atmospheres.
Place SCBA in positive pressure mode if the hydrogen suifide concentration exceeds 100 PPM or the concentration is unknown. Do not
rely on a sense of smeill for hydrogen sulfide relsase.

Use only non-sparking tols and intrinsically safe or explosion proof (Class |, Div. |, Group D) equipment in areas where the methane
concentration is unknown or greater than 10% of the LEL (See Section 5).

Test atmosphere periodically in the area of the leak and adjust use of PPE as detailed above until the leak is repaired and the area is
determined by testing to be safe. Do nol rely on sense of smell for hydrogen sulfide release.

NA- Not Applicable NE- Not Established UN-Unavailable PAGE3OF 8



This Data Applles Only to Municipal Solid Waste (MSW)

Landfills of Waste Management Affillates

lssue Date: 01/22/2018

SAFETY DATA SHEET (SDS)

MSW Landfill Gas

METHODS FOR CLEANING UP:

Bum through a flare etack or vent in accordance with Federal, State, and Local regulatlons.

SECTION 7 — HANDLING AND STORAGE

Follow the personal protection and control measures set forth in Section 8 of this SDS when handling this product.

HANDLING:

Bond and ground all lines and equipment used with gas to prevent static sparks. Keep away fram heat,

sparks, and Rames. Use only in well ventilated area.

STORAGE:

Do not smoke where landfilt gas is present or potentially present. Avoid accidental release.

Test atmosphere periodically for oxygen, methane, carbon dioxide, and hydrogen sulfide.

SECTION 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION

ENGINEERING CONTROLS:
LOCAL EXHAUST:
GENERAL VENTILATION:

PERSCONAL PROTECTIVE EQUIPMENT:
EYE PROTECTION:

SKIN AND BODY PROTECTION:
RESPIRATORY PROTECTION:

TOOLSEQUIPMENT:

Use adequate ventilation to maintain oxygen concentration gbove 19.5%, methane
concentration less than 10% of the LEL {See Section 5, and olher exposure to below the
exposwie limit. Supervisory or Heahh/Safety paraonnel should address specific needs.

Wear protective evewear. Avoid direct contact with eyes.

Wear gloves and protective clothing to prevent skin contact. Avoid direct physical contact.
Test atmosphers periodically. Wear a NIOSHROSHA approved self-contained breathing
apparatus (SCBA) and other profective equipment where concentrations exceed the
exposure limit for the indicated compounds, when the oxygen content is below 19.5%, or
when working in unknown atmgspheres. Place SCBA in positive pressure mode if the
hydrogen sulfide concentration exceeds 100 PPM or the concantration is unknown. Do not
rely on a senee of smell for hydrogen sulfide release.

Use only non-sparking tools and intrinsically safe or explosion praof (Class |, Div. |, Group D)
equipment In areas where the methane concentration s unknown or is greater than 10% of
the LEL (See Section 5),

SECTION 8 = PHYSICAL AND CHEMICAL PROPERTIES

PHYSICAL FQRM:

COLOR;

ODOR.

QODOR THRESHOLD:

pH:

BOILING POINT (AT 760 MM HG):
FLASHPOINT:

FLAMMABILITY:

EXPLOSION PRCPERTIES:

VAPOR PRESSURE (AT 100°F):
VAPOR DENSITY:

NA- Nat Applicable NE- Not Established

Gas

Colorless

Characteristic Odor

Characteristic odor, Hydrogen Sulfide has a “rolten egg" odor

NA

<-50 °F

NA

Flammable / Explosive Limits (% as Methane): LEL: 5.0 UEL: 15.0
Methane is highly explosive when mixed with air at a volume between its LEL and UEL.
At concentrations below 5% and abowe 15%, methane is not explosive.
NE

089-1.09

UN-Unavailable PAGE 4 OF 8



This Data Applies Only to Municipal Solid Waste (MSW)
Landfllls of Waste Management Affiliates

Issue Date: 01/22/2018

SAFETY DATA SHEET (SDS)

MSW Landfill Gas
DENSITY: 0.088 Ib/eu ft.
SOLUBILITY IN WATER (%): Appreciable
SPECIFIC GRAVITY (AT 77°F/25°C): 0.0014 glcc
VISCOSITY (AT 77°FR25°C); NA
FREEZING / MELTING POINT: NA
EVAPORATION RATE: NA
% VOLATILE by VOLUME: 100%
PARTITION COEFFICIENT: NA
AUTO-IGNITION TEMPERATURE: NA
DECOMPOSITION TEMPERATURE: NA

SECTION 10 = STABILITY AND REACTMITY

CHEMICAL STABILITY: Normally stable. Avoid heat, sparks and cpen flame.

CONDITIONS TO AVOID: Dangerous near organic materials.

MATERIALS TG AVOID: Oxidizers.

HAZARDOUS DECOMPCSITION

PRODUCTS: Combustion may produce carbon monoxide, carbon dioxide, ethylene, and acetylene.

SECTION 11 - TOXICOLOGICAL INFORMATION

This product is a mixture of components. See Section 3 for composition percentages and exposure limits, Section 2 for
exposure effects.

ACUTE TOXICITY:
CAS No. Ingredient Vol. % | Wt. % LCLo- Lowest Other
Published Lethal
Concentration
74828 Methane 40-70 | 1540 NE Simple asphyxiant
124-38-9 Carbon Dioxide 30-60 | 40-70 90,000 ppm/SM Simple asphyxiant
7727-378 Nitrogen 10-30 | 10-30 NE Simple asphyxlant
7782-44-7 Oxygen 1-5 1-5 100 pph/14H NA
7783-06-4 Hydrogen Sulfide <0.1 <0.1 600 ppm/30M NA
LOCAL EFFECTS
MUTAGENICITY: NE — Not Established

CARCINOGENICITY: This product does not contain any carcinegens (in concentrations of 0.1% or greater} as defined by IARC,

NTP, or OSHA,

MA- Mot Applicable NE- Not Established  UN-Unawvailabla PAGE 50OF 8



This Data Applies Only to Municipal Solid Waste (MSW) ————
Landfills of Waste Management Affiliates

lssue Date: 01/22/2018

SAFETY DATA SHEET (SDS)

MSW Landfill Gas

SECTION 12 - ECOLOGICAL INFORMATION

No ecological data available.

SECTION 13 — DISPOSAL CONSIDERATIONS

PRODUCT DISPOSAL:  Bumn through a flare stack or vent in accordance with Federsl, State and local approvais.

SECTION 14 = TRANSPORT INFORMATION

DOT Information (49CFR 172.101)

PROPER SHIPPING NAME: Gas sample, non-pressurized, flammable, n.o.s. (Landflll Gas Sample).
HAZARD CLASS: 21

UN / NA NUMBER: UN3167

PACKING GROUP: -

QUANTITY LIMITATIONS: Passenger Aircraft/Rail — 1L; Cargo Arcraft only - 5L

VESSEL STORAGE REQUIREMENTS: D- the material must be stowed “on deck onty”

PACKAGING REQUIREMENTS:

This matenial requires the following to comply with the DOT Hazardous Materials Regulations (49 CFR Subpar C) general requirements for
packaging and shipping of hazardous materials and/or dangerous goods:

Must be shipped in a UN certified container (fiberboard box);

Hazard label (placard) must be displayed on the box;

Packaging orientation labels must be applied on two {2) opposite verlical sides of the box; and

Box must carry the NAME and ADDRESS of the shipper and cosignee of the dangerous goods shipping application.

L=

SECTION 15 - REGULATORY INFORMATION

US FEDERAL REGULATIONS:
Occupational Health and Safety Administration (OSHA)

This product does not contain any carcinogens (at 0.1% or greater) as defined by IARC, NTP or OSHA.
Toxic Substance Comirol Act (TSCA)

TSCA Status: No components found in this product are considered new substances under TSCA. This product le not subject to EPA
TSCA premanufacture notice (PMN) andfor reporting requirements.
Superfund Amendments and Reauthorization Act (SARA| Title Il

Section 302/304
NA- Not Applicable NE- Not Established ~ UN-Unavailable PAGEBOQOF 8



This Data Applies Only to Municipal Solid Waste (MSW) —
Landfills of Waste Management Affiliates

{ssue Date: 01/22/2018

SAFETY DATA SHEET (SDS)

MSW Landfill Gas

These sections require emergency planning based on Threshold Planning Quantities (TPQs) and release reporting based on
Reportable Quantities (RQs) of ‘Extremely Hazardous Substances’ (EHS) listed in Appendix A of 40 CFR 355,

Chemical CAS No. WA.% RQ (ibs) TPQ (1bs)
Hydrogen Suifide 7783-06-4 <0.1% 100 500
Section 311/312

SARA Title Il {(EPCRA}, Section 311 requires reporting of safety data sheets (SDS) or a list of covered chemicals to the state
emergency response commission (SERC), local emergency planning committee (LEPC), and local fire department. Section 312
requires reporting of the Tier WTier Il - Emergency and hazardous chemical inventory form. Minimum thresholds for reporting
under Sections 311 and 312 are as follows: For Extremely Hazardous Substances (EHS) designated under Section 302 of Title IlI,
the reporting threshold is 500 pounds (or 227 kg) or the threshold planning quantity (TPQ), whichever is lower. For all other
hazardous chemicals for which facilities are required to have or prepare a SDS, the minimum reporting threshold is 10,000 pounds
{or 4,540 kg).

Section 313
This material contains the following toxic chemicals that may be subject to the reporting requirements of Section 313 of the
Emergency Planning and Community Right-to-Know Act:

Chemical CAS No. wWi%
Hydrogen Sulfide 7783-064 <0.1%

Note: This material dees contain trace quantities of certain chemicais that appear on the Section 313 list. However, these trace
quantities are significantly lower than the Section 313 reporting thresholds and do not trigger reporting requirements. The applicability
of this material to Section 313 reporting is evaluated annually to ensure reporting is not required.

Comprehensive Environmental Response, Compensaation and Liability Act (CERCLA)
Reieases of CERCLA hazardous substances, in quantities equal to or greater than their reportable quantity (RQY), are subject to reporting

to the Naticnal Response Center under CERCLA. Such releases are also subject to state and local under Section 304 of SARA Title Il
(EPCRA). This material contains the following components and RQs on the CERCLA hazardous substance list.

Chemical Wi % Reporiable Quantity (RQ} in pounds Amount of Release to equal RQ in pounds
Hydrogen Sulfide <0.1% 100 100,000
US STATE REGULATIONS:

Pennsylvania State Right-to-Know Regulations

Pennsylvania has promulgated State Right-to-Know regulations with chemicel listing requirements which include the following
chemicals contained in this material.

Chemical Vol. % Wt.% CAS No.
Methane 40-70 15-40 74-832-8
Carbon Dioxide 30-60 40-70 124-38-0
Nitrogen 10-30 10-30 7727-37-9
Oxygen 1-5 1-5 7782-44-7
Hydrogen Sulfide <0.1 <0.1 7783-08-4

Landfill Gas may contain trace quantities {<0.1%) of various gases not listed above. Absolute concentrations vary by site and with time.

Other State Listings

NA- Not Applicable NE- Not Established UN-Unavailable PAGE7OF 8



This Data Applies Only to Municipal 5olid Waste (MSW)
Landfills of Waste Management Afflliates

Issue Date: 01/22/2018

SAFETY DATA SHEET (SDS)

MSW Landfill Gas

California Proposition 65

The Saie Drinking Water and Toxic Enforcerment Act of 1986, commonly known as Propasition 65, is a California law which requires
any manufacturer, packager, or producer who conducts business in California to comply with the provisions of Proposition 65 by
adding spacific wamings to products and shipments that are sent to California.

Chemical Wt %
None —

Note: No Section 2 components of this material appear on the California Proposition 85 list (last updated December 29, 2017). Trace
quantities of other components which appear on the list are not believed to trigger the warning requirements for exposure under
Proposition 85.

Delaware Air Quality Management List
The following Section 2 compeonents are listed under Delaware’s Reporting of a Discharge or Air Contaminant (7 Del, C., Section 6028)
regulation for reporting the discharge of a pollutant or air contaminant meeting or exgeeding a “Delaware Reportable Quantity” (DRQ).

Chemicai Wt.9% Delaware Reportable Quantity (Ibs)
Methane 1540 F1000*
Hydrogen Sulfide <0.1 100

** F = Flammable substance — DRQ! applies for short tarm releases {Immediate to one hour}

New Jersey TCPA EHS List

The followlng Section 2 components are lieted under New Jersey's Toxic Catastrophe Prevention Act {TCPA) (N.J.S.A. 13:1K-18 et
seq.). The TCPA verifies compliance with state and federal accidental release prevention (ARP) requirements including requirements
to hawve a DEP approved risk management program {RMP) if an extraordinarily hazardous substance (EHS) if handled, used,
manufactured, stored, or generated over the specific quantities listed befow.

Chemical WE % N.J Threshald (ibs) EPA Threshold (Ibs) Status
Methane 15-40 10,000 10,000 Regulated flammable substance
Hydrogen Sulfide <0.1 1,000 10,000 Regulated toxic substance

SECTION 168 - OTHER INFORMATIOMN

Note: The recipient of this materiat should be aware of the possible existence of additional local regulations which may be applicable
to this material. These data are offered in good faith as typical values and not as a product specification. Mo waranty, either
expreased or implied, is hereby made. The recommended industrial hygiene and safe handling procedures are believed to be
generally applicable. However, each user should review these recommendations in the specific context of the intended use and
determine whether they are appropriate.

NA- Not Applicable NE- Not Established  UN-Unavailable PAGE BOFB
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March 2018

Form K - Gas Management Narrative

Introduction

Grand Central Sanitary Landfill (GCSL) is submitting a Minor Permit Modification application
regarding the construction of the Slate Belt Heat Recovery Center (SBHRC) to be operated by
Slate Belt Heat Recovery Center, LLC. The SBHRC will be located on 12.05 acres of land
leased to SBHRC by GCSL and within the landfill permit boundary. SBHRC will utilize waste
heat produced by the Green Knight Energy Development Center {(GKEDC) to dry dewatered
biosolids and produce a Class A biosolids product that will be used as a fertilizer blending agent,
soil conditioner, and/or a renewable fuel product.

While the SBHRC will primarily utilize waste heat from the GKEDC turbine stacks to provide
the necessary heat to the biosolids dryers, it will also have a thermal oil heater with the capability
to use either natural gas or landfill gas (LFG). During periods when the GKEDC is not
operating, the SBHRC will be able to supply LFG from GCSL in order to maintain operations.
The only changes to the Gas Collection and Control System (GCCS) at GCSL will be the
addition of a new tie-in location near the existing GKEDC connection point, piping to transfer
LFG to the SBHRC, and the necessary control measures and equipment (flow meter) to facilitate
use of LFG by the SBHRC as further outlined below. No changes are proposed to the currently
existing GCCS already in place at GCSL.

Section B.

There are no changes to Section B of the current Form K proposed in this application.

Part 5 — If the gas management operator is an entity other than the landfill permittee, a
copy of the contractual agreement between the gas management operator, the solid waste
permittee, and the landowner acknowledging liahility for the various aspects of the project
must be submitted with the application.

Although SBHRC may intermittently use a portion of the site’s LFG when the GKEDC is not
operating, GCSL will continue to maintain full control of and responsibility for the site GCCS,
and will continue to serve as the full-time operator of the system.

Part 18 — Have safety rules, procedures or plans been developed and attached hereto for
implementation at the project arca?

Safety rules and procedures for the gas collection system are included in the GCSL Form L
Contingency Plan and is included by reference in this application. The contingency plan details

Form K = Narrative
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Grand Central Sanitary Landfill, Inc.

Application for Minor Permit Modification
March 2018

inspection procedures for various landfill systems along with health and safety rules, procedures,
and training requirements.

Landfill gas system construction and operation entails working with and around a combustible
gas and a gas containing potentially dangerous compounds. In addition to usual construction
safety practice, special precautions must be taken by all personnel.

Some of the hazards associated with landfills include the potential for fires to start in exposed
waste, fires or explosions from methane gas, and oxygen deficiency in enclosed spaces such as
knock-outs, flares, trenches, vaults and structures. Methane, which is a component of landfill
gas, is flammable and is explosive at concentrations of 5 percent in air. Metbane is edorless and
may only be detected with a combustible gas detector.

Hydrogen sulfide may also be present in landfill environments. It is a flammable gas that has an
offensive odor like rotten eggs and can be highly toxic at concentrations greater than 1 in 400.
The odor of hydrogen sulfide is detectable at concentrations much less than toxic levels but
higher concentrations can instantly deaden the sense of smell. High concentrations can cause
death within seconds.

General Safety Guidelines

The following general guidelines will be observed when working at or in the vicinity the
landfill sit¢ and the GCCS:
1. Test the atmosphere
Test the atmosphere for the presence of combustible gas and hydrogen sulfide
Before entering any confined space test the air with a gas detector instrument.
Check for combustible gases first, then check toxic gases and oxygen deficiency.
An oxygen deficiency can indicate the presence of undetected gases such as
carbon monoxide, carbon dioxide or hydrogen sulfide.
2. Ventilate confined areas
To prevent the accumulation of confined spaces while occupied, thoroughly
ventilate the area prior to and during occupation of the space by personnel. Keep
blowers upwind of area so that exhausted gas is not ignited.
3. Use appropriate safety equipment:
e Hard hats, gloves and appropriate shoes or boots
e First aid kit
¢ Fire extinguishers - multi-purpose dry UL Class 20A-20B/C kept within
20 feet of all excavations
» Personnel harnesses for work around deep excavations, wells, etc.

e Combustible gas / oxygen detector

Form K — Narrative
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Grand Cemral Sanitary Landfill, Inc.
Application for Minor Permit Modification
March 2018

* Hydrogen sulfide detector
¢ Barriers and barricades
e Rigid covers to cover excavations when unattended

4. Provide back-up safety personnel
Personnel shall follow all applicable OSHA regulations for confined space entry.
At least two (2) people should be present at all times when monitoring for
combustible gas concentrations. One person reniains outside attending a safety
line and providing supplies while the work is in progress.

A copy of the LFG safety data sheet (SDS) is included at Attachment K-1.

Section C. Gas Monitoring and Control Plan

There are no changes to Section C of the current Form K proposed in this application.

Section D. Gas Recovery

The thermal oil heater will be located near the GKEDC turbine exhaust stacks. The heater will
be used to provide supplemental heat to the primary (hermal oil heat source which utilizes heat
exchangers to transfer heat from the turbine exhaust stacks to the thermal oil. When the GKEDC
is operating, supplemental heat will be generated from the thermal oil heater using natural gas as
needed. When the GKEDC is not operating, the thermal oil heater will have the ability to
function using LFG as the fuel source via a connection near the GKEDC LFG connection point
adjacent to the condensate pump station CPS-7B. LFG will be transferred froin the landfill
GCCS via a Flare #3 blower or using a dedicated vacuum blower and condensate
knockout/demister pad located adjacent to the thermal oil heater,

Proposed blower skid equipment will be protected from the elements with a roof structure, The
sides will be open for ventilation and ease of access for maintenance. [t is anticipated that the
thermal oil heater will use approximately 1,200 cubic feet per minute (cfin) when operating
solely on LFG.

The GCCS, specifically Flare #3 or the candlestick flare, will be used to maintain a constant
wellfield vacuum consistent with current GKEDC operational practices. Flare #3 or the
candlestick flare will thermally destruct the remainder of the generated LFG while the GKEDC
is not operating. The LFG flow rate to the thermal o0il heater will be continuously recorded for
site monitoring and compliance reporting purposes. The operations, including the flow meter,
will be integrated and controlled through the use of GCSL’s existing supervisory control and
data acquisition (SCADA) system and a local programmable logic controller (PLC). It should be

Form K — Narrative
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Grand Central Sanitary Landfill, Inc.
Application for Minor Permit Modification
March 2018

noted that the proposed LFG use as a supplemental] thermal heater fuel, while having the
capability to be automated, will be discretionary based on the proposed duration of the GKEDC
shutdown. GCSL’s GCCS system will continue to operate in accordance with the current
standard operating procedures when the GKEDC is not operating or operating at a reduced
capacity and SBHRC does not transition to LFG utilization.

Condensate collected in the LFG conveyance system to the thermal unit heater will be routed
back to CPS-7B for management at GCSL’s leachate treatment plant (LTP). No other residues
will be generated through the use of LFG as a supplemental fuel source. Air emissions
associated with the operation of the thermal unit heater are summarized in SBHRC’s Air Quality
Plan Approval Application.

Form K — Narrative

Page 4 lsarth

e uINEERING ANLD Lol ive









Grand Central Sanitary Landfill, Inc.
Application for Minor Permit Modificarion
March 2018

ATTACHMENT A

FIGURES

<arth

v SHING AND oicime



Grand Central Sanitary Landfiil, Inc.
Appiication for Minor Permit Modification
March 2018

FIGURE 1
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