
Grand Central Sanitary Landfill, Inc. 
910 W. Pennsylvania Avenue 

Pen Argyl, PA 18072 

APPLICATION FOR MINOR PERMIT 
MODIFICATION 

Facility No. 100265 

Plainfield Township 
Northampton County, PA 

March 2018 

Prepared By: 

~ EarthRes 
ENGINEERING AND S CIEN CE 



~ EarthRes 
ENGINEERING AND SCIENCE 

March 14, 2018 

Mr. Roger Bellas 
Permits Chief 
Northeast Regional Office 
PA Department of Environmental Protection 
2 Public Square 
Wilkcs-Ilarre, PA 18701-1906 

RE: Minor Permit Modification 
Grand Central Sanitary Landfill, Inc. 
Facility No. 100265 
Plainfield Township, Northampton County, PA 
EarthRcs Project No. 151014.004 

Dear Mr. Ilellas: 

PENNSYLVANIA 

P.O. Box 468 
Pipersville, PA 18947 

215.766.1211 

WEST VIRGINIA 

P.O. Box 794 
Morgantown, WV 26505 

304.212.6866 

800. 264.4553 

On behalf of Grand Central Sanitary Landfill, Inc. (GCSL), EarthRes Group, Inc. hereby submits 
an original and two (2) copies of a minor permit amendment application for the proposed Slate 
Belt Heat Recovery Center (SBHRC). The facility will be developed by Slate Belt Heat Recovery 
Center, LLC on a parcel on GCSL' s site within the landfill permit boundary and adjacent to the 
Green Knight Economic Development Corporation (GKEDC) landfill gas-to-energy plant 
(LPGTE). The SBHRC facility will beneficially use waste heat from the GKEDC LFGTE facility 
to dry dcwatcred biosolids and produce a Class A biosolid product. 

A check made payable to Commonwealth of Pennsylvania in the amount of $300.00 is included 
for the application fee. Please contact me with any questions, or if you require additional 
information. 

Sincerely, 

E;a::od/2/L 
Thomas G. Pullar, P.E. 
Senior Project Manager 

Enclosures: As Stated 

cc: John Goodwin, SBHRC (w/ enclosure) 
Glenn Kempa, GCSL (w/ enclosure) 
Tom Petrucci, Plainfield Township (w/ enclosure) 
Carlton Snyder, GKEDC (w/ enclosure) 

www.earthres.com 
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March 2018 

1.0 INTRODUCTION 

Grand Central Sanitary Landfill, Inc. (UCSL), facility Permit No. 100265, hereby submits an 
applicat ion 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 Collllty, 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. I 00265 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 I, 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 renewable 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 offices and supporting 
maintenance areas. Ancillary equipment and structures located around the main building include 

mechanical equipment, truck tipping equipment, a biosolid receiving Wlit, 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 foUow the GCSL radiation action plan as required, and weigh in. After weighing, 

i ~ EarthRes 
rNr. N F E'AINO AN O !:;CIENCE 



Grand Central Sanitary landflJI, 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. At the SBHRC site, the vehicle will check-in and, if in compliance with all Form 
Rl 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. 

ii 
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2540-PM-BWM0357b-1 Rev. 8/2014 
Checklist Major 

• 
pennsylvania 

~ DEPARTMENT OF ENVIAONMENTA~ 
- PR<rn:CTION 

COMMONWEALTH OF PE.NNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF WASTE MANAGEMENT 

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 ineligible for Permit Decision Guarantee (PDG).1 

This checklist will be utilized by the Department and Applicant during the pre-application 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 forms and information 
required ("Req") or not applicable ("NIA .. ). The Applicant will then ensure the required forms and information are 
Included in the applicat;on by checking the corresponding box in the third column. 

In cases where no pre-application meeting 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 utmz.ed. 

Name of Applicant or Permittee Grand Central Sanitary Landfill, Inc. Permit No. (if applicable) 100265 

Links to the Department Websites for AU Permit Application Forms: 

http://www. portal.state. pa. us/portal/server. pt?open=514&objl D=589662&mode=2 

http://www. portal.state. pa. us/portal/server. pt?open=514&obj I 0=589687 &mode=2 

Standard Permit Forms 
1--_- I'- .,--:-- - -· ...... - - I .. - ~ ' • - I 

• ~ : '_11 : ~ ' ,'~ --- _ -: --- ---.·-- -~I '1 ~· 1 1 ~ . ', .''. ' ~· , FonnNo. 

0 0 ~ GIF -General Information Form 1300-PM-BIT0001 1300-PM-81T0001 

0 0 [gl Form A - Application 2540-PM-BWM0357 2540-PM-BWM0357 

0 0 igi Form B - Professional Certification 2540-PM-BWM0358 2540-PM-BWM0358 

0 0 I8,1 Form 81 - Application for Certification 2540-PM-BWM0359 2540-PM-BWM0359 

1DISCLAIMER: 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. 

- 1 -



2540-PM-8WM03S7b-1 Rev. 8/2014 
Checklist Major 

Standard Permit Forms (cont.) 

Req. NIA ..,, ...... 
D [g] D Form C1 - Compliance History 

Certification2 

0 0 fg) Form HW-C - Compliance History2 

Form No. fMunlclnal) 

2540-PM-BWM0351 

2540-FM-BWM0058 

2Either Form C1 OR Form HW-C should be submitted depending on the modification requested. 

Additional Forms Required Based on the Modification Requested 

Raa.. NIA " Nmn• Form No. lllunfclmD 

D [g] D Form F - Soils Information - Phase I 254 O-PM-BWM0371 

D [g] D Form G (A) - Air Resource Protection 2540-FM-BWM0391a 

D !Zl 0 
Form G(B) - Non Methane Organic 
Compounds (NMOC) Emissions 2540-FM-BWM0391 b 
Estimate 

D [g] 0 Form H - Revegetation Plan 2540-PM-BWM0375 

D 0 [gJ Form I - Soil Erosion and 2540-PM-BWM0390 Sedimentation Control 

0 [g] D Form J - Soils Phase II 2540-PM-BWM0376 

D 0 [g] Form K - Gas Management 2540-PM-BWM0379 

0 181 0 Form L- Contingency Plan 2540-PM-BWM0384 

D [g] 0 Form Q - Equivalency Review 2540-PM-BWM0386 Request3 

0 [g] D Form R - Waste 2540-PM-BWM0396 Analyses/Classification 

0 fZI 0 Form R1 - Wa!)te Analysis and 
2540-PM-BWMOOO 1 Classification 

D fZI 0 Form V - Storage lmpoundment 
Application Form 

D [81 0 Form X - Radiation Protection Action 2500-FM-BWM0430 Plan 

D l8l 0 Form 1 - Facility Plan 2540-PM-BWM0170 

0 [g] 0 Form 1 R - Facility Plan 

0 !gJ D Form 2 - Map Requirement - Phase I 2540-PM-BWM017 3 

Fonn No.::- - - -,. 

2540-PM-BWM0351 

2540-FM-BWM0058 

Form No.. - -. -
2540-P M-BWM03 71 

2540-FM-BWM0391 a 

2540-FM-BWM0391 b 

2540-PM-BWM03 75 

2540-PM-BWM0390 

2540-PM-BWM0376 

2540-PM-BWM0379 

2540-PM-BWM0384 

2540-PM-BWM0386 

2540-PM-BWM0396 

2540-PM-BWMOOO 1 

4000-FM-DF00019 

2500-FM-BWM0430 

2540-PM-BWM0355 

3A request for a new equivalency review is a major modification to the facility permit; see Checklist for Major Modification to 
a Municipal Waste Landfill Permit or a Residual Waste Landfill or lmpoundment Permit. 

- 2 -



2540·PM-BWM0357b-1 Rev. 812014 
Checklist Major 

Additional Fonns Required Based on the Modification Requested (cont.) 

Rt111.. NIA 

"' 
N .... Form No. fllunlcfoan 

D l8l D Form 2R - Map Requirements, 
Phase I 

D D l8l Form 3 - Map Requirement - Phase II 2540-PM-BWMOOO 7 

D ~ D Form 3R - Map Requirement-
Phase II 

D l8l 0 Form 5 - Map Requirements 2540-PM-BWM0154 

D rg.) D Form SR - Map Requirements 

D l8l D Form 8 - Baseline Groundwater 
2540-PM-BWM0178 

Analysis, Phase I 

D l8l D Fonn 8R - Baseline Groundwater 
Analys is 

D l8l 0 Form 12R - Operation Plan 

D l8l D Form 13R - Water Quality Monitoring 
System, Phase II 

D D l8l Form 14 - Operation Plan 2540-PM-BWM0011 

Form 14R - LFs and Impoundments 
D l8l D Water Quality Analyses 

Quarterly/Annually 

D 181 D Form 16R - Liner System 

D rgi D Form 17R - Leachate Management 

D l8l D Form 16 - Water Quality Monitoring 
2540-PM-BWM0040 

System, Phase II 

D l8I D Form 16R - Closure-Post Closure 
Land Use Plan 

D l8l D Form 21 R - Groundwater Assessment 
Plan 

D l'2'J D Form 23R - Control Plans 

D l8l D Form 24 - Liner System, Phase II 2540-PM-BWMO 150 

D rZI D Fonn 24R - Residual Waste Disposal 
Impound men ts 

D ~ D Form 25 - Leachate Management, 
2540-PM-BWM0152 Phase II 

D l8l D Form 25R - Source Reduction 
Strategy 

- 3-

Fonn No. .:: .. --

2540-PM-BWM0360 

2540-PM-BWM0361 

2540-PM-BWM0363 

2540-PM-BWM0367 

2540-PM-BWMOOB1 

2540-PM-BWM0372 

2540-PM-BWM0373 

2540-PM-BWM0393 

2540-PM-BWM0376 

2 540-PM-BWM0385 

2540-PM-BWM0366 

2 540-PM-BWM0392 

2540-PM-BWM0500 

2540-PM-BWM0349 



2540-PM-BWM03!57b-1 Rev. 8/2014 
Checkllst Major 

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

Rm. NIA '1 ........ Form No. (Munlclml) 

D [8J D Form 28 - Closure-Post Closure Land 
2540-PM-BWMO 153 

Use Plan 

D 181 D Form 51 - Municipal Waste Landfill 
2540-PM-BWM0005 Groundwater Assessment Plan 

D 1'81 D Form 54 - Background Meteorological 
2540-PM-BWM0503 

Monitoring 

Bonding Worksheets .... NIA -,/ ....... Fonn No. fMunlclD91) 

D [gl D Bonding Worksheet Instructions 2540-FM-BWM0560 

D 1'81 D Landfills and Disposal Impoundments 2540-FM-BWMOSB1 

Fonn No. (Resld...0 

Fann-~-
- . -

2540-FM-BWM0560 

2540-FM-BWM0561 

Confldential Information under 25 Pa. Code Chapters 271.5 and 287.5, and the Bureau of Waste Management's 
"Procedures for Handling Confidential lnfonnatlon Requests" document. 

R8a. Nia v D9wrtall9• 

0 1'81 D If proposed by the applicant, a demonstration that application information satisfies the 
regulatory requirements for confidentiality. 

Registration with Pennsylvania Department of State ..... '1 Mime FtMlll No. 

D 0 Pennsylvania Enterprise Registration PA-100 

Additional Application Copies ...... •A ~ 

~ D ~ One original and ~ additional copies of the application 

Notes/Additional Comments 

-4-



2540·PM·BWM0357b·1 R•v. 812014 
Ch•cldlat Major 

Signature of Applicant or Authorized Representative: 

Printed Name: ~G .... le ... n ... n._.K .... e=m ..... 0""'a~-----------

-5-

Date: _.3--+"-t ...... ~_J~ __ 6 ____ _ 
r1 

Title: Senjor Distrjct Manager 
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GENERAL INFORMATION FORM (GIF) 
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1300-PM-BIT0001 512012 
Fonn 

• PiM!r!'!~!!~e~•~!!rnoN COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENT AL PROTECTION 

GENERAL INFORMATION FORM - AUTHORIZATION APPLICATION 
Before completlng this General Information Form (GIF), read the step-by·step Instructions provided in this application package. 
This version of the General Information Fonn (GIF) must be completed and returned with any program-specific application being 
submitted to the Department. 

Related IO#s (If Known) DEP UI E ONLY 
Client ID# 298835 APS ID# Date Received & General Notes 

r 

Site ID# 256036 Auth ID# 
Facility ID# 

DEP Client ID# 
298835 

- - -----1 

CLIENT INFORMATION 
Client Type I Code 
PACOR 

Organization Name or Registered Fictitious Name 
Grand Central Sanitary Landfill , Inc. 

Employer ID# (EIN) 
23-2049337 

Dun & Bradstreet ID# 

Individual Last Name First Name Ml Suffix SSN 

Additional Individual Last Name First Name Ml Suffix SSN 

Mailing Address Line 1 Mailing Address Line 2 
910 W . Pennsylvania Avenue 
Address Last Line - City 
Pen Argyl 
Client Contact Last Name 
Kempa 
Client Contact Titre 
District Manager 
Em ail Address 
gkempa~m.com 

DEP Site ID# Site Name 

State 
PA 

First Name 
Glenn 

Grand Central Sanitary Landfill 

ZIP+4 
18072 

Ml 

Country 
USA 

Phone 
610-863-2401 
FAX 
610-863-6881 

EPAID# Estimated Number of Employees to be Present at Site 
Description of Site 
Municipal Solid Waste Landfill 
County Name 
Northampton 
County Name 

Site Location Line 1 
910 W . Pennsylvania Avenue 
Site Location Last Line -City 
Pen Argyl 

Municipallty 
Plainfield 
Municipality 

Detailed Written Directions to Site 

Site Location Line 2 

State 
PA 

Z IP+4 
18072 

City 
0 

Soro 
0 

Boro 
0 

Suffix 

Ext 

30 

Twp 
l8J 

Twp 
0 

State 
PA 
State 

PA Route 33 to PA Route 512. At Wind Gap, take Route 512 North to Pen Argyl. 
right. Follow entrance to scale house. 

Entrance to landfill will be on the 

Site Contact Last Name 
Kempa 
Site Contact Title 
District Manager 
Mailing Address Line 1 
910 W. Pennsylvania Avenue 

First Name 
Glenn 

Ml 

Site Contact Firm 
Grand Central Sanitary Landfill, Inc. 
Mailing Address Line 2 

Page 1of7 
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1300·PM-BIT0001 512012 

Mailing Address Last Line - City State ZIP+4 
Pen Argyl PA 18072 
Phone Ext FAX Email Address 
610-863-2401 610-863-6881 gkempa@wm.com 
NAICS Codes (Two- & Three-Digit Codes - List All That Apply} 6-Dlglt Code (Optional) 
562 562212 
Client to Site Relationship 
OWN OP 

FACtQTvlNFORllATION 
Modification of Existing Facility Yes No 
1. Will this project modify an existing facility, system, or activity? (gl D 
2. Will this project involve an addition to an existing facility, system, or activity? D (gl 

If "Yes·: check all relevant facl1ity types and provide DEP facility identification numbers below. 

0 Air Emission Plant 
0 Beneficial Use (water) 
0 Blasting Operation 
O Captive Hazardous Waste Operation 
D Coat Ash Beneficial Use Operation 
D Coal Mining Operation 
0 Coal Pillar Location 
D Commercial Hazardous Waste Operation 
0 Dam Location 
0 Deep Mine Safety Operation -Anthracite 
D Deep Mine Safety Operation -Bituminous 
O Deep Mine Safety Operation -Ind Minerals 
D Encroachment Location (water, wetland) 
D Erosion & Sediment Control Facility 
D Explosive Storage Location 

------
Industrial Minerals Mining Operation 

0 Laboratory Locatlon 

--- - -- O Land Recycling Cleanup Location 
D MineDrainageTrmt/LandRecyProjLocation ---- -- 1:8:1 Municipal Waste Operation - ------ - - - -- D Oil & Gas Encroachment Location 
D Oil & Gas Location 
0 Oil & Gas Water Poll Control Facility - ------ - - --- D Public Water Supply System 
0 Radiation FacilitY ------ 0 Residual Waste Operation - ----------- D Storage Tank Location 
D Water Pollution Control Facility - ----- 0 Wat.er Resource - ----- 0 Other· 

GCSL 100265 

Latitude/Longitude Latitude Longitude 
Point of OriQin Dearees I Minutes I Seconds Dearees I Minutes I Seconds 

Horizontal Accuracy Measure 
Horizontal Reference Datum Code 

Horizontal Collection Method Code 
Reference Point Code 
Altitude 
Altitude Datum Name 

40 
Feet 
D 
f8J 

I 50 I 43 75 
--or-

North American Datum of 1927 
North American Datum of 1983 

D World Geodetic System of 1984 
ITPMP 
CNTAR 

I 15 
Meters 

Feet --or-- Meters 
f8] The National Geodetic Vertical Datum of 1929 

I 48 

D The North American Vertical Datum of 1988 (NAVD88) 
Altitude (Vertical) Location Datum Collection Method Code GPSST 
Geometric Type Code POINT 
Data Collection Date January 7, 2000 
Source Map Scafe Number 1 lnch(es) = 200 Feet 

Meters 

Project Name 
GCSL Minor Permit Mod for the Slate Belt Heat Recovery Center 
Project Description 
The SBHRC will lease a portion of the GCSL site to operate a material separation facility. The facility will use waste 
heat from the Green Knight LFGTE facility to dry dewatered biosolids to produce a Class A blosolid product that can 
be used as a fertilizer blending agent, soil conditioner and/or renewable fuel product. The SBHRC will use the GCSL 
entrance, entrance road, and landfill scales to access the facility and measure material received and product 
produced. Runoff will be discharged to Sediment Basin #2. The SBHRC may use landfill or natural gas, when 
available. to supplement the drying process. 
Project Consultant Last Name 
Pullar 

First Name 
Thomas 

Page 2 of 7 
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1300-PM-BIT0001 512012 

Project Consultant Title 
Senior Project Manager 
Mailing Address Line 1 
PO Box 468 
Address Last Line - City 
Pipersville 
Phone 
215-766-121 1 
Time Schedules 
N/A 

Ext FAX 
119 215-766-1245 
Project Milestone (Optional) 
NIA 

Consulting Firm 
EarthRes Group, Inc. 
Malling Ad.dress Line 2 

State 
PA 

Email Address 
tpullar@earthres.com 

ZIP+4 
18947 

1. Have you informed the surrounding community and addressed any Q:SJ Yes U No 
concerns rior to submittin the a lication to the De artment? 

2. Is your project funded by state or federal grants? D Yes No 
Note: lf"Yes", specify what aspect of the project is related to the grant and provide the grant source, contact person 

and grant expiration date. 
Aspect of Project Related to Grant 

Grant Source: ---------------------­
Grant Contact Person: -------------
Grant Expiration Date: 

3. Is this application for an authorization on Appendix A of the Land Use D Yes l8l No 
Policy? (For referenced list, see Appendix A of the Land Use Policy 
attached to GIF instructions) 
Note: If "No" to Question 3, the application is not subject to the Land Use Policy. 

If "Yes• to Question 3, the application is subject to this policy and the Applicant should answer the additional 
questions In the Land Use lnfonnation section. 

LAND USE INFORllAtlON • ] 
Note: Applicants are encouraged to submit copies of local land use approvals or other evidence of compliance w ith 
local comprehensive plans and zoning ordinances. 

D 0 1. 
2. 
3. 

4. 

5. 

Is there an adopted coun or multi-count com rehensive Ian? 
Is there an ado ted munici al or murtl-munici al com rehensive Ian? 

Yes 
Yes 

Is there an adopted county-wide zoning ordinance, municipal zoning D Yes 
ordinance or j o int municipal zoning ordinance? 

No 
No 
No 

Note: If the Applicant answers "No" to either Questions 1, 2 Q£ 3, the provisions of the PA MPC are not applicable and 
the Applicant does not need to respond to questions 4 and 5 below. 
If the Applicant answers "Yes• to questions 1, 2 and 3, the Applicant should respond to questions 4 and 5 below. 

Does the proposed project meet the provisions of the zoning ordinance or 0 Yes 0 No 
does the proposed project have zoning approval? If zoning approval has been 
received, attach documentation. 
Have you attached Munic ipal and County Land Use Letters for the project? 0 Yes 0 No 

Page3of7 



1300-PM-BIT0001 512012 

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.e., 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 question 3.0. 
1.0 Is this a coal mining project? If "Yes", respond to 1.1-1.6. If "No", skip to D Yes D No 

Question 2.0. 
1.1 Will this coal mining project involve coal preparation/ processing D Yes D No 

activities in which the total amount of coal prepared/processed will be 
equal to or greater than 200 tons/day? 

1.2 Will this coal mining project involve coal preparation/ processing D Yes D 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 D Yes D No 
activities in which thermal coal dryers or pneumatic coal cleaners will be 
used? 

1.4 For this coal mining project, wiH sewage treatment facilities be D Yes D No 
constructed and treated waste water discharged to surface waters? 

1.5 Will this coal mining project involve the construction of a permanent D Yes 0 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 
elevation exceedin 50 acre-feet? 

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

2.0 Is this a non-coal (industrial minerals) mining project? If "Yes", respond to D Yes D No 
2.1-2.6. If "No", skip to Question 3.0. 

2.1 Will this non-coal (industrial minerals) mining project involve the D Yes D No 
crushing and screening of non-coal minerals other than sand and 

ravel? 
2.2 Will this non-coal (industrial minerals} mining project involve the D Yes D 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? 

2.3 Wiii this non-coal (industrial minerals) mining project involve the D Yes D 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., 
BAQMPGPAIGP-3)? 

2.4 For this non-coal (industrial minerals) mining project, will sewage D Yes D No 
treatment facilities be constructed and treated waste water discharged to 
surface waters? 

2.5 Will this non-coal (industrial minerals) mining project involve the D Yes D 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 15 feet; (3) an impounding 
capacity at maximum storage elevation exceeding 50 acre-feet? 

Page 4 of7 
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3.0 

3.1 

3.2 

3.3 

4.0 

wi·u your project! actiVity, or authorization have anything to do with a 0 Yes 
well reAated to oil or gas production, have construction within .200 feet ot, 
affect an oil or gas well. involve the waste from such a weH, or string 
power lines above an oil or gas well? lfhYes", respond to 3.1-3.3, If "No", 
skip to Question 4.0. 
Does the oil- or gas-related project involve any of the following: D Yes 
placement of fill, excavation within or placement of a structure, located 
in, along, across or projecting into a watercourse, floodway or body of 
water lncludi wetlands 1 
Will the oil- or gas..related project involve discharge of ;ndustrial D Yes 
wastewater or stonnwater to a dry swale, surface water, ground water or 
an existing sanitary sewer system or storm water system? If "Yes", 
discuss in Project Desc · ' 
WHI the oll- or gas-rejated project involve the construction and operation D Yes 
of industrial waste treatment facilities? 
Will the project involve a --Construction acti.Vity that results in earth fSJ Yes 
disturbance:? If "Yes", specify the total disturbed acreage. 

~~--4=·~0,~1. Tot~I Disturbed Ac~eage 6.3 acres 
5.0 Does the project Involve any off;l'1:h'!:'e'<10::;1;:1o="wi:'i·n='gS?:P'--··--------,o,--,Yes 

5.1 

5.2 

If ~yes~, respon<tto 5.1-5.3. !f "Nq", skip to Question 6.0. 
WaWr ObstructJon and Encroachment Projects - Does the project ~ Yes 
involve any of the following: placement of fill, excavation within Of 

placement of a structure, located In, afong 1 across or projecting into a 
watercourse, ffoOdway or b~~y of water? Modify GCSL Sedime.nt Basin #2 
Wetrand Impacts - Does the project involve any of the following: D Yes 
placement of fill, excavation within or placement of a structure. located 

[SI . No 

0 No 

No 

D No 

0 No 

D No 

0 No 

5.3 
in, along, across or proj~_ng into a wetland? ·--
FJoodplain Projects by the commonwealth, a Political Subdivision of~ ~v-.,-~[@-- No 
commonwealth or a Public utility - Does the project involve any of the 
following: placement of fill, exc\Wation within or placement of a 

~~~~!!'.Ucture, l!)Cated in, alOng, acroes or projecting Into a floodplain? 
6.0 Will the project involve discharge of stonnwater or wastewater from an r&l Yes 

industrial activity to a dry swale, surface water, ground water or an 
existing sanitary sewer system or separate storm water system? 
Stormwater runoff Into GCSL Sediment Basin #2; SBHRC will obtain individual 

0 No 

-7.-0-- -:?~~ =ltct invotV&-the conSi_ru_e_tion and oP8f.8tion of industri8i--~!21~~Y~e~.-~o-- No 
waste treatment facilities? SBHRC will obtain general permit for bioso!ids 
processin . 

·····-Win t11e··~p~roj~.-.t~in_v_o~1v--.-.-o-n-.-~.,-u-ct~io-n-o~l~aeWage treatment ·faellitles, ~ Ye-,-,o~···-N-o-8.0 
sanitary sewers, or sewage pumping stations? If "Yes", indicate estimated 
proposed ffow (gal/day). Also, discuss the sanitary sewer pipe sizes and the 
number of pumping stations/treatment facilities/name of downstream sewage 
facilities in the Project Description, where applica~e. 

--'Ea •. o. 1 Estimated Proposed F- (gaUday) 1, 120 conveyed to PAMA b~y"S"'B~H~R=C~. -~~~-
9.0 Will the project involve the subdlvielon of la11d, or the generauon of 800 l2l Yes D No 

gpd or more of sewage on an existing parcel of land or the generation of 
an additional 400 gpd of sewage on an already..Ceveloped parcel, or the 
generation of 800 gpd or more of Industrial wastewater that wouki be 
discharged to an existjng sanitary sewer system? 
9.0.1 Was Act 537 eewage facilities planning submitted atid D Yes 

approved by DEP? lf "Yes~ attach the approval letter Approval 
-~--~--~'~eq~u~i~red=p~ri~o~r to=J.95/NPDES C1f?proya!. ... ----~ 

10.0 Is this project for the beneficial use of biosolids for land application 0-- Yes 
within Penns-ylvania? If "Yes~ indicate how much {i e. gallons or dry tons per 
year). 
10.0.1 Gallons Per Year (residential septage) Covered under separate approval. 

--···· .~10"'.o~.2~-~Dry Tons Per Year (bi<'8olids) Covered under separate approval. 
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11.0 Does the project inVOlve construCiion, modification or ~mOVal of a darri·? D Yes L3l No 
If "Yes", identify the dam. 
11.0.1 Dam Name 

12.0 Will the project interfere with the flow from, or otherwise impact, a dam? :l Yes 0 No 
If "Yes#, kientify the dam. 
12.0.1 Dam Name 

13.0 Will the-·ProJeCt involve operations (excluding during the oon&truction t8l Yes D No 
period) that produce air emissions (i.e., NOX, VOC, etc.)? If "Yes", identify 
each type of emission followed by the amount of that emission. 
13.0.1 Enter all types & amounts Air permit appllcatioo submitted under separate cover by 

of emissions; separate SBHRC. 
each set with semicolons. 

14.0 ··- Does the -project include the.~c~o~nst=,~.-•. t-io_n_o_r_m<>d __ ifi_1ca-tio_n_o_f_o_d_rin--ki_n_g_D~-Yes !&I No 

water supply to serve 15 or more c:onnections or 25 or more people, at 
least 60 days out of the year? If "Yes~, check all proposed sub-facilities. 
14.0.1 Number of Persons Served 
14.0.2 Number of Employee/Guests 
14.0.3 Number of Connections 
14.0.4 Sub-Fae: Oi$tribution System D Yes '.J No 
14.0.5 Sub¥Fac: Water Treatment Plant D Yes D No 
14.0.6 Sub-Fae: Source D Yes D No 
14.0.7 Sub-Foe: Pump Stotion 0 Yes 0 No 
14.0.8 Sub Fae: Transmission Main D Yes D No 
14.0.9 Sul>-Fao: Storage Facility 0 Yes :J No 

15.0 Will your project include infiltration of storm water or waste water kl D Yes !8l No 
ground water within one-half mile or a public water supply well, spring or 

=~_7in_filtratlon gallery? __ ______ ______ ______ ----~~~-~~ 
16.0 rs your project to be served by an existing public water supply? If "Yes", ~ Yes D No 

indicate name of supplier and attach letter from supplier stating that it will 
serve the project. 
16.0.1 Supplier'$ Name Penn~..tvania ~merican W~r Cq_: 

___ 1c;c6'.Q_'.~ letter of ¥proval froJ!I SuPelieT is.}\ttached ----o, Yes !&j- No 
17.0 Will this project Involve a new or increased drinking water withdrawal D Yes ~ --~ 

from a stream or other water body? If "Yes", should reference both Water 
Supply and Watershed Management. 

___ 17 .0.1 stream Name 
18.0 Witl the con~s"tr~u~ct'°"io~n=o~r-o"'p_e_r_at"io"'n,--o"f~th=1s-p~r.,oj'"'e-ct'""7in_v_o~lv.,e~tre--a7tm_e_n~t,-7C'll..--cv"e,-s -,[] No 

storage, reuse, or disposal of waste? If ~Yes', indicate what type (i.e" 
hazardous, municipal (including infectious & chemotherapeutic), residual} and 
the amount to be treated, stored, re-used or disposed. 
18.0.1 Type & Amount SBHRC to produce Class A Biosolid: 84 dry ton/day 

(30,660d~1'm/year) (400 wet ton/day) 

Page 6 of7 
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22.0 Ooet your project Involve Installation of a tank greater than 1, 100 gallons D Yes 181 No 
which will contain a highly hazardous substance as defined In DEP's 
Regulated Substance• List. 2570-BK-DEP2724? If "Yes•, list each 
Substance & its Capacity. Nmt,: Applicant may need a Storage Tank Site 
Specific Installation Pennit. 
22.0.1 Enter au substances & 

capacity of each; •paraa 
each •t with •mlcolona. 

ll.O Does your project Involve Installation of a storage tank at a new faclllty ~ Ye.s D No 
with a total AST capacity greater than 21,000 gallons? If "Yes", list each 
Substance & Its Capacity, ~: Applicant may need a Storage Tank Site 
Specific Installation Pennit. 
23.0.1 Enter all substances & SSHRC facility proposes: 

capacity of each; •paraa 300,000 gal wastewater tank 
each •t with •micolons. 5,000 gal sulfuric acid (H2S04) (Acid) tank 

3,000 gal sodium hydroxide (NaOH) (Caustic) tank 
5,000 gal sodium hypochlorite (NaOCI) {Bleach) tank 

24.0 Wiii the Intended activity involve the u• of a radiation source? 0 Yes ~I No 

CERTIFICATION 

Senior District Manager 

Tltf e 
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• 
pennsylvania 
DEPARTMENT OF ENVIRONMENTAL 
PROTECTION 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF WASTE MANAGEMENT 

FORM A 

I Coordination # 

APPLICATION FOR MUNICIPAL OR RESIDUAL WASTE PERMIT 

This form must be fully and accurately completed. All required information must be typed or legibly printed in the spaces 
provided herein. Replacement/substitution of or attachment to this form is prohibited. Improperly completed forms may be 
rejected by the Department, may be considered to be violations of the Department's Rules and Regulations, and may result in 
assessment o f fines and penalties. 

SECTION A . APPLICANT IDENTIFIER (Check one of the boxes and Identify both) 

~Owner Name : Grand Central Sanitary Landfill, Inc. Phone # : 1-800-621-2100 

Add ress: 910 W . Pennsylvania Avenue Email: gkempa@wm.com 

D Operator Name: Grand Central Sanitary Landfill , Inc. Phone#: 610-863-2401 

Address: 910 W . Pennsylvania Avenue Em ail: gkempa@wm.com 

SECTION B . TYPE OF FACILITY 

Municipal Waste Landfill. .................................•...•.................. ~ Residual Waste Landfill ....................................................... 0 
Construction/Demolition Waste Landfill .................................. D Class ! ......................... ............... ............................... D 
Municipal Waste Composting Facility ..................................... D Class 11 ......................... ............................................. D 
Municipal Waste Incinerator or Resource Recovery Facility .. D Class 111 .................................. ................................... D 
Municipal Waste Demonstration Facility ...... ................. ... .. ..... D Residual Waste Disposal lmpoundment 

Municipal Waste Transfer Facility .............................. ............ D Class 1 ....................................................................... D 
Municipal Waste Processing Facility .................................. .... D Class 11 ...................................................................... D 
Other. Specify .............. ................................................... .... ... D Residual Waste Composting Facility ................................... D 

Residual Waste Demonstration Facility ....•.....................•..• D 
Residual Waste Transfer Facility ........................................ D 
Residual Waste Incinerator or Other Processing Facili1y .... D 
Residual Waste Agricultural Utilization .............................. D 
Residual Waste Land Reclamation ......................... ............ D 
Oil and Gas Wastewater Storage lmpoundment. ................ D 
Other, Specify .................. .. ....... ........................... ... ............ D 

SECTION C . MAP LOCATION 

U.S.G.S. Map Location of Facility (attach the map and identify location on the USGS map) 

7 .5" Map Name Wind Gap 

Center of Facility: 

Latitude 40 0 50 ' 58 " longit ude -75 0 15 ' 41 " 

SECTION 0 . GENERAL INFORMATION 

Number of New Acres Proposed for Permit (Issued) Number of Acres Proposed for Permit (New) 

0 • o· 
Total Acres of the Property 

805 • 4 

Number of Previously Permitted Acres Current Permit ID Number(s) 100265 

203 • 5 

• 1 -
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SECTION E. AFFIDAVIT 

COMMONWEAL TH/STATE OF ~P=e~nn~s"'"y"""l~va=n~i=a _________ _ 
ss: 

COUNTY OF Lo.C))awano°'-__________ _ 

/
. 2 Y-ll 

Sworn and subscribed to before me this ____ .:....>~----- day 

of 1..,(fb re "' 

My Commission Expires 

5/cJO@Dl't 

COMMONWEAL T OF PE NSY ANIA 
NOTARIAL SEAL 

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

My commission Expires May 20, 2018 
MEMBER, PENNSYLVANIA A SOCIATION N ARIES 

Date _3-J.) )_1...::.3_,,__/:_~_'.J_/_? ___ _ 

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) 

D $18,500 

D $19,250 

D $4,400 

D $1,900 

D $4,000 

D $17,300 

Municipal Waste Landfill 

Construction/Demolition Waste Landfill 

Transfer Facility 

Incinerator or Resource Recovery Facility 

Other Municipal Waste Processing Facility, including Composting Facility 

Demonstration Facility 

ii. Application for a major permit modification. 

D $300 Addition of types of waste not approved in the permit 

D $7,800 Municipal Waste Landfill and Construction/Demolition Waste Landfill 

D $700 Transfer Facility 

D $1,500 Incinerator or Resource Recovery Facility 

D $700 other Municipal Waste Processing Facility, including Composting Facility 

D $6,700 Demonstration Facility 

iii. D $300 Permit Reissuance 

iv. D $300 Permit Renewal 

v. ~ $300 Minor Permit Modification 

- 2 -
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SECTION F. APPLICATION FEE (Continued) 

A. Residual Facilities 

i. Application for new permit, or repermitting. (ref. 287.141) 

ii. 

iii. 

iv. 

v. 

D $25,900 

D $8,500 

D $5,200 

D $8,300 

D $2,200 

D $5,200 

D $8,500 

D $5,100 

D $5,100 

0 $8,500 

Residual Waste Landfill 

Residual Waste Disposal lmpoundment 

- Residual Waste Transfer Facility 

Residual Waste Noncaptive Incinerator 

Residual Waste Captive Incinerator 

Other Waste Processing Facility, including Composting Facility 

Residual Waste Demonstration Facility 

Residual Waste land Reclamation 

Residual Waste Agricultural Utilization 

Oil and Gas Wastewater Storage lmpoundment 

Application for a major permit modification. 

D $600 - Addition of types of waste not approved in the permit 

D $7,800 - Residual Waste Landfill 

D $600 - Residual Waste Agricultural Utilization 

D $1,900 - Residual Waste Land Reclamation 

D $1 ,500 - Residual Waste Incinerator Facility 

0 $700 - Residual Waste Transfer or Other Processing Facility, including Composting Facility 

D $5,800 - Residual Waste Demonstration Facility 

D $4,600 - Residual Waste Disposal lmpoundment 

D $4,600 - Oil and Gas Wastewater Storage lmpoundment 

D $400 - Residual Waste Permit Reissuance 

D $300 - Residual Waste Permit Renewal 

D $300 - Residual Waste Minor Permit Modification 

SECTION G. PUBLIC NOTICE-SECTION 271.141(MUNICIPAL),287.151 (RESIDUAL) NIA 

For a new permit, major permit modification, permit renewal, permit reissuance, and submission of a closure plan. attach 
the proof of public notice for each of the following: Not Applicable 

1. Newspaper - Attach the name of the newspaper, circulation location, copies of the notice, and dates of publication. 

2. Municipality - Attach copies of the written notices sent to the host township and host county, and copies of the returned 
certified mail signature cards. 

3. Contiguous Landowners - Attach copies of the written notice(s) sent to each landowner and copies of the returned 
certified mail signature cards. 

SECTION H. MUNICIPAL WASTE MANAGEMENT PLANS AND PERMITS NIA 

For a new permit, major permit modification, permit renewal, or permit reissuance of a municipal waste landfill or resource 
recovery facility permit, is the proposed facility located in a county that has an approved municipal waste management plan 
that complies with Section 513 of Act 101? Yes D No 0 Not Applicable 

If the above answer is "yes" , the applicant must complete form 46 - Relationship between Municipal Waste Management 
Plans and Permits. 

NOTE. For each permit application, please submit the original (mark as such) and additional copies as requested by the 
Department's regional office. 

-3-
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-
COMMONWEAL TH OF PENNSYLVANIA 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 
BUREAU OF WASTE MANAGEMENT 

FORMS 
PROFESSIONAL CERTIFICATION 

Date Prepared/Revised 
March 201 8 

DEPUS!ONLV 

Date Received 

This form must be fully and accurately completed. All required information must be typed or legibly printed in the spaces 
provided. If additional space is necessary, identify each attached sheet as Form B, reference the item number and 
identify the date prepared. The "date prepared/revised" on any attached sheets needs to match the "date 

re ared/revised~ on this a e. 
General References: Section 271.122. 287.122 

SECTION A. SITE IDENTIFIER 

ApplicanVpermlttee: Grand Central Saniary Landfill , Inc. 

Site Name: Grand Central Sanitary Landfill 

Facility ID (as issued by DEP}: 100265 

SECTION B. REGISTERED PROFESSIONAL ENGINEER 

I. Thomas G. Pullar P.E. 
(Engineer's Name - Print or Type) 

being a Registered Professional Engineer in accordance with the Pennsylvania Professional Engineer's Registration Law, do hereby 

certify to the best of my knowledge, information, and belief that the information contained in the accompanying application, plans, 

specifications, and reports has been prepared in accordance with accepted practice of engineering, are true and correct, and are in 

accordance with the Rules and Regulations of the Department of Environmental Protection. I also certify that those individuals 

indicated in the following paragraphs prepared this application under my supervision. I am aware that there are signi1lcant penalties 

for submitting false information, including the possibility of fines and imprisonment. 

signature --~-~.-........-----~~ ....... 4~-· g....a=--',.-1t._i~-'--------- Date _ &?_J_A-'-?'_· /t_z_,_'/_·r _ __ _ 

License Number .._P=E .... 03.,.3...,9=2=3-=E'------------------ Expiration Date .::.09=/=30,..f_.,2,..01...,9,,__ ___ _ _ 

Address EarthRes Group, lne. 

PO Box468 

Pipersville, PA 18947 

Telephone No ( 215 ) 766-1211 

-1 -
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SECTION C. SOit. SCIENTIST PROVIDING SOILS INFORMA TtON 

I, NIA do hereby certify 
(Soil Scientists Name - Print or Type) 

to the best of my knowledge, information, and belief that the soils information contained in this application has been prepared in 

accordance with accepted practices of soil science end in accordance with the Rulee and Regulations of the Department of 

Environmental Protection. I am aware that there are significant penalties for submitting false infonnation, including the possibility of 

fines and imprisonment. 

Signature Date 

Address 

Telephone No. f ) 

SECTION 0. REGISTERED PROFESSIONAL GEOLOGIST 

l,NIA being a 
(Hydrogeologiet's Name - Print or Type) 

Registered Professional Geologist in accordance with the Pennsylvania Professional Geologists Registration Law, do hereby certify 
to the best of my knowledge, information, and belief that the hydrogeology information contained in this application has been 

prepared in accordance with the accepted practices of hydrogeology and in accordance with the Rules and Regulations of the 

Department of Environmental Protection. I am aware that there are significant penalties for submitting false information, including the 

possibility of fines and imprisonment. 

Signature Date 

License Number Expiration Date 

Professional 
Address Seal 

Telephone No. ( ) 

-2-
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rlefJ 
COMMONWEAL TH OF PENNSYLVANIA 

DEPARTMENT OF ENVIRONMENT AL PROTECTION 
BUREAU OF WASTE MANAGEMENT 

FORM 81 
APPLICATION FORM CERTIFICATION 

Date Prepared/Revised 
March 2018 

DEPUSEONLY 

Date Received 

This form must be fully and accurately completed. All required information must be typed or legibly printed in the spaces 
provided. If additional space is necessary, identify each attached sheet as Form 81 , reference the item number and 
identify the date prepared. The "date prepared/revised" on any attached sheets needs to match the "date 
re ared/revised" on this a e. 

SECTION A. SITE IDENTIFIER 

ApplicanVpermittee: Grand Central Sanitary Landfill, Inc. 

Site Name: Grand Central Sanitary Landfill 

Facility ID (as issued by DEP): 100265 

SECTION B. CERTIFICATION 

Professional Engineer 

I, Thomas G. Pullar. P.E. 
(Engineer's Name -Print or Type) 

being a Registered Professional Engineer in accordance with the Pennsylvania Professional Engineer's Registration Law, 
do hereby 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. I am aware that there are 
significant penalties for altering the content of the Department's forms, including the possibility of fines and imprisonment. 

Signature _ __ ;L.._~ ___ '/,?._4"""'-,--"-M-'---~---
License Number _P_.E...,0 ..... 33~9=2=;3 .... E.__ _ ____ _____ _ 

Address EarthRes Grou Inc. 

PO Box468 

Pi ervllle PA 18947 

Telephone No. ( 215 ) 766-1211 

Recycled Paper~ 
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COMPLIANCE msTORY 

~ EarthRes 
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g pennsylvania 
~ DEPARTMENT OF ENVIRONMENTAL 
mil" PROTECTION 

COMMONWEAL TH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF WASTE MANAGEMENT 

FORM HW-C 
COMPLIANCE HISTORY 

Fully and accurately provide the following information, as specified. Attach additional sheets as necessary. 

Type of Form HW-C Submittal (check all that apply): 

D Original Filing rzJ Amended Filing Date of Last Filing _J_un_e_,,'-2_0_1_7 ____ _ 

Type of Permit or License Submittal: 

D New 
Application 

D Renewal 0 Annual Update IZI Other Minor permit modification to allow SBHRC 
to build a biosolids drying operation within 
Grand Central's permitted area. 

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: 910 West Pennsylvania Avenue 

Pen Arayl. PA 18072 

(specify) 

TELEPHONE NUMBER: =61~0~-8=6=3~-2~4~13-=-------------------------

PERMIT, LICENSE OR APPLICATION ID#: "'"'100=2=65=----------------------

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: 

D Individual 
D Municipality 
D Proprietorship 
D Public Corporation 
IZI Private Corporation 
D Syndicate 
0 Municipal Authority 

D Fictitious Name 
D Partnership 
D Limited Partnership 
D Government Agency 
D Joint Venture 
D Association 
D Other Type of Business 

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

D Hazardous Waste Permit 
D Hazardous Waste Transporter License 
rgi Municipal Waste Permit 
D Regulated Medical, Chemotherapeutic Waste Transporter License 
D Residual Waste Permit 
D Other 

(specify) 

(specify) 

**This filing supplements and refers to 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.drJ~ 
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FORM HW·C 

B. General Information Regarding "Related Parties" 

1. Applicants which are a corporation or a division 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 8. 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 corporations (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 8.1.b and Note 3 to Annual Submission. 

c. List all principals of the corporation that have also been principals 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 Submission. 

2. 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 to Annual Submission. 

3. Provide the names and addresses, or IRS tax identification numbers1 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. 

4. 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 8.4 to Annual Submission. 

5. 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 6 to Annyal Submission. 

6. 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.b 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 Schedule B.1.b and Note 7 to Annual Submission. 

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

Page 2 of 5 
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2540-FM-BWM0058 Rev. 1/2015 

FORMHW-C 

C. Specific information Regarding the Applicant and Its Related Parties 

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. 

2. 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. 

3. 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. 

See Schedule C.3 and Note 9 to Annual Submission. 

4. 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 
environmental 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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FORM HW-C 

D. Compliance Background: 
{Note: Coples of specific documents must be made available to the Department upon its request) 

Compliance HiStory: See attached Supphmmrtal Schedule D.2. 

List al! "E:nforcement Actions" issued by the Department or any other state or federal or county agency to the 
appJicant or those persons or related parties identified anywhere In response to Sections A, B or C using the 
following format grouped by state and location in chronological order. 

Date Location 

Permitl 
License/ 
EPA ID# 

Issuing 
Agency 

Enforcement actions include but are not limited to: 

Type 
of 

Action 
Nature of 
Violation Dispoallk>n 

Dollar 
Amount 

of Pena~ty 

All notices of vlolatlon (NOVs}, issued by any regulatory agency to the applicant or those persons or related 
partres identified anywhere in SectioflS A, B or C concerning the Environmental Protection Acts, or any other 
environmental statute, regulation or ordinance. 

All administrative orders, civil penalties, permit or license euspensionelrevocatione, bond forfeiture 
actions, and civil penalty actions adjudicated by any judicial body against the applicant or those persons or 
related parties identified anyWhere in Sections A, B or c concerning the Environmental Protection Acts, or a 
regulation or order er a condition of a peITTlit or license. 

All consent orders, consent adjudications. cooeent decrees or monetary setttement& {settlement 
agreements, letter agreements, settlement letters or connnt assesementa) between the applicant or those 
persons or related parties Identified anywhere in Sections A, B or c and any state, federal or county agency 
regarding the Environmental Probection Acts, or any other environmental statute, regulations or ordinance. 

All court proceedings in which those pe:sons or related parties 'odentffied anywhere In Sections A. B or C have 
been involved in re!atlon to the Environmental Protet:f.ion Acts. 

All summary, misdemeanor, or felony convictions, or pleas of guilty or no contest that have been obtained 
against the applfcant or those persons or related parties identified anywhere Jn Sections A, B or C, pursuant to the 
Environmental Protection Acts, or for any acts lnvo!vlng the generation, storage, treatment, transportation, 
processing, or disposal of municipal, residual or hazardous waste. 

For all persons and municipalities identified in Section A, B or c, indicate all violations committed and any 
subsequent enforcement actions taken regardfng the faciHty or activity not previously listed in this section, 
concerning tt>e Environmental Protection Acts. 

State the reasons for suspension, revocation. or dental of any permit/permit application or license/license 
application filed by the applicant or any related party concerning the Environmental Protection Acts. Provide the 
date, location and nature of the violations, type of action, issuing agency, dollar amount of any monetary penalty 
associated with the action and permit, license, EPA ID# or other identifying number if app!icabte. 

Page4of5 
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FORM HW-C 

I hereby certify that I have the authority to respond to the above questions on behalf of the applicant, and that the 
information provided herein is true and correct to the best of my knowledge, information and bell 

Sworn to and subscribed before me this 

'4 U.. day of February, 2018. 

Nota Public 

ADEU. M. SUUA 
NOTARY PUBIJC OF NEW JERSEY 

10# 2425187 
My Commlsllon E11pln!5 9/18/2022 

Sworn to and subscribed before me this 

4M. day of February, 2018. 

{) w.~ ~aryublic 

AOEU. M. SUUA 
Nal'ARY PUBLIC Of NEW JERSEY 

ro • 242s1e1 
MW CDmmlllllan Explr8i 9/ 1812022 

Name: Rafael E. Carrasco 
(Print or Type Name) 

Title: ____ ___..,P .... re ... s .... id_e""'"n'"""t-=a"""nd=-=D~ir.._e=cto ....... r ___ _ 
(Print or Type Title} 

(Signature) 

Name~: _____ T~h~o~m~a=s:o....:.U~te~rm.......,..a~rk..._ ___ ~ 
(Print or Type Name) 

Title: Vjce President and Assistant Secretary 
(Print br Type Title) 

See Annual Submission 
Attach copy 

of Articles of Incorporation 

(For Corporations, see the Instructions, Item 9, regarding signatures and submission of Articles of Incorporation.} 
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le9alEntirt 

Waste Management 
of Penns}'1vania, Inc. 

Waste Management 
of Pennsylvania, Inc.. 

Waste Management 
of Penns}'1vania, Inc. 

Arden Landfill, Inc. 

Waste Management 
of Pennsylvania, Inc. 

Waste Management 
of Pennsyivania, Inc. 

Waste Management 
Disposal $e1Vices of 
Pen nsytva nia, Inc. 

Waste Management 
Disposal Services of 
Peri nsytvani a, Inc. 

Waste Management 
Disposa I Services of 
Pennsyjvania, Inc. 

Waste Management 
Disposal Seivices of 
Pennsylvania, Inc. 

Waste Management 
of Pennsylvania, loo. 

Waste Management 
of Pennsylvania, Inc. 

Supplemental Schedule D.2 
Compliance History Summary Report for the Waste Management Facilities located within Pennsylvania 

June 1, 2017 to February 5, 2018 

Facili!lf Name 
Date of 

issuing AgeneJi! 
Violation T~ofA.ction Natun! of Viol a ti on Dis~ition 

It is alleged lhe site did not conduct daily radiiition 
Allentown Transfer 

06123117 PADEP Notice of Violation source checks or mon~or incoming waste in Co rreclive and preventive <lctio ns taken, rm 
Kutztown, PA accordance with their approved Radiat!on Protection, further regulatory action laken al this lime. 

Al:tiori arid MonitOring Plan. 

Apel!: Waste Services, 
Non-traffic Corrective action taken, no further regulalmy Inc 12121117 PA State Police 

CitationfSummons 
It is alleged the vehide had a leaking load. 

action taken at th is ti me. Dunmore, PA 

Apex Waste Services. 
Non-traffic Corrective action ta ken, no furtn er regulatory Inc 09/0B/17 PA. State Po I ice 

Citation/Summons 
It is <ii I eg ed lh e vehicle had a leaking load. 

action taken ai this time. Dunmore, PA 

Arden Landfill It is alleged the site did not pay Title Vemissions 

Washington, PA 
12122/2017 PADEP Notice of Viola lion fees for calendar year 2016 within lhe required 

timeframe. 

Delaware Val!ey South 
11/27/17 PADEP Notice of Violation 

It is alleged the rad lity had a vehicle th at was 
Primos, PA leaking . 

Gilbertsville Hauling It is alleged the site did not pay the annual Notice of 
Issue brought up to lhe accounts payable 

06102117 PADEP Notice of Violation department since lhe ociginal invoice was sent to 
Gilbertsville, PA Intent fee for their stormwaier permit, due on 511/17. 

!hem back in February. Payment Sent 

GROWS Landfill It is alleged lhe site had exceedances of DELCORA 
Morrisville, PA 

01/23/18 DEL CORA Notice of Violation 
water quality standards for leachate disposal. 

GROWS Landfill It is alleged the site had an Arsenic Daily Maximum 
Mooisville, PA 

07121/17 DEL CORA Notice of Violation 
exceed a nee. 

GROWS Landfill 
It is alleged the site exceeded Sulfur Oxide (SOx) 

06/28117 PADEP Notice of Violation emissions from the backup enclosed flare during a 
Morrisville. PA 

performance test on 5.124117. 

GROWS Landfill It is alleged the site had an Araenic Daily Maximum 
MorriS11ille, PA 

06/02117 DELCO RA Notice of Violation 
exceedance. 

Lake View Landfill 
09/05117 PADEP 

Consent Assessment See Notice of violation da!Bd 412812017, regarding 
Corrective actions taken, penalty paid. 

Erie, PA of Civil Penally edge of liner marking and cover. 

North Huntingdon Consent Assessment 
Consenl Assessment of Civil Penalty execuled w 

12114/17 PADEP resol\le Act 90 matters of leaking loads, first aid kit, Corrective actions IBken, penalty paid. 
North Huntingdon, PA of Civil Penalty 

and PPG plan from 2016 through 2017. 

The informatian conlained above is part of a Compliance History submission made by the Penn~vania subsidiaries of Waste Management, Inc .. to the Commonwealth of Pennsylvania. 
Any use of lhis inlonmrtion without n.ference lo the entire submission would be materially misleading. 
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B!!!.fil. 
Penalty 

$0.00 

S0.00 

$0.00 

$0.00 

so.oo 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

$5,500.00 

$7,500.00 



Le9alEnt~ 

Waste Management 
of Pennsylvania, Inc. 

Waste Management 
Disposal Services of 
Pennsylvania, Inc. 

Waste Management 
of Pennsylvania, Inc. 

Phoenix Resources. 
Inc. 

Southern Alleghenies 
Landfill, Inc. 

Waste Management 
of Pennsylvania, Inc. 

Waste Management 
of Pennsylvania, Inc. 

Waste Management 
of Pennsylvania, Inc.. 

Waste M<inagement 
of Pennsylvania, Inc. 

Waste Management 
of Pennsylvania, Jn G. 

Waste Management 
of Pen nsytva nia, lnc. 

Waste Management 
of Pennsylvania, Inc. 

Supplemental Schedule D.2 
Compliance History Summary Report for the Waste Management Facilities located within Pennsylvania 

June 1, 2017 to February 5, 2018 

Eacil~Name 
Date of 

lssuin9 A~n!:JI Tl£1!e of Action Nab.Ire of Violation Disl!osition Violation 

North Huntingdon It is alleged the facility had twu vehicies !ti at did not 
Corrective actions taken, see Consent 06112/17 PADEP Notice of Violation have the arldress of the person owning the vehicle, North Huntingdon, PA Assessment of Civil Penalty dated 12/1.t./17. and one vehicie wilh a leaking load. 

Nor1hwes t Sanitary 
I t is al I eg ed the site had treated I each ate dis posed off Corrective and preventive actions taken. no 

Landfill 12/21/17 PADEP Nati ce of Violation further regulatory action taken at this time, no 
West Sunbury, PA site from an unpermitted di5dlarge point. 

penalty assessed. 

Philadelphia Hauling -
Delaware Valley North 11127117 PADEP Notice of Violation It is alleged the faci I ity had a veh ic!e lhar was leaking. 
Bristol. PA 

Phoenix Resources 
10119/2017 PADEP Notice of V iolation 

It is alleged the site had several conlainern that Corrective action laken, no further regulatory 
Landfill exceeded the 80--0ay sLorage time limit. action taken at th is time. 

Southern Alleghenies 
II is alleged the site had DMR reports from November 

1011912017 PADEP Notice of Violation 2015 to August 2017 that exceeded certain effluent 
Landfill 

Ii m itations. 

Telford Hauling 
11/27117 PADEP Notice of Violation It is alleged the site had a hole in a rol 1-off can. 

Corrective actions laken, no further regulatory 
Telford, PA action taken w date. 

Telford Hauling 
It is alleged the vehicle transpol'Wd waste in 

Corrective actions taken, no further reg u1 a tory 
06126/17 PA State Pell ice Notice of Violation equipment that was not maintained to prevent the 

Telford, PA 
I ea k age of waste during transport. 

action taken to date. 

Telfon:I Hauling 
II is alleged the site did not pay their Annual Notice of Issue brought up to the accounts payable 

06!02117 PADEP Notice of Violation Intent Fee, for their stormwater permit. Fee was due department since the original invoice was sent to 
Telfon:I. PA 

511117. them bade in February. Payment Sent 

Tullytnwn Resoun;e II is alleged the site had an exceedance of Arsenic 
Reoove ry Facility 08/21/2017 DELCO RA Notlce of Violaoon related to wastewater disc.h<irged from the leachate 
Tullytown, PA storage tank. 

WM Butler Hauling 
08/31/17 PADEP 

Consent Assessment See Notice of Violation dated 6/7117, regarding Corrective actions 1a ken, Consent Assessment of 

West Sunbury, PA of Civil Penalty leaking loads. Civil Penalty executed, penalty paid_ 

WM Butler Hauling 
It is alleged that the facility had three lrucks that had 

Corrective actions taken, See Consent 
06/07117 PAOEP Notice of Violation lea king loads and another lruck that was i m properly 

West Sunbury, PA 
enclosed. 

Assessment of Civil Penalty dated 8131/17. 

WM of Pit!sburgh I 
Consent Assessment of Civil Per>alty executed to 

Hauling 12114/17 PADEP 
Consent Assessment resolve Act 90 matteni of leaking loads, tarping, and 

Corrective actions la ken, penalty p<i id. 
of Civil Penalty properly charged tire extinguisher from 2016 through 

Ambridge, PA 2017. 

The informa~on conlainad above is part of a Compliance History submission made by the Pennsylvania subsidiaries of Wasta Management, Inc., to the Commonwealth of Pennsylvania. 
Any use of lhis information without rel'erenc:e to the entire submission would be materially misleading. 
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E!M..2r., 
Penalty 

S0.00 

$0.00 

$0.00 

$0.00 

$0.00 

so.oo 

so.co 

$0.00 

$0.00 

$4,750.00 

$0.00 

$3,500.00 
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Waste Management 
of Pennsylvania, Inc. 

Waste Management 
of Pennsylvania, Inc. 

Waste Management 
of Pennsylvania , Inc. 

Waste Management 
of Pennsylvania, Inc. 

Waste Management 
of Fairless , LLC 

Waste Management 
of Fairless, LLC 

Supplemental Schedule D.2 
Compliance History Summary Report for the Waste Management Facilities located within Pennsylvania 

June 1, 2017 to February 5, 2018 

fdi.!lr: Natne 
Date of 

Issuing ~n£ll T~ofAciion Nature of Violation Dis(!osltion Violation 

WM of Pittsburgh 
Consent Assessment 

Consent Assessment of Civil Penalty executed lo 
South 12/14/17 PADEP 

of Civil Penalty 
resolve Act 90 matters of leaking loads, sign age, and Co1Tective actions taken, penalty peid. 

Elimbeth, PA PPG plan from 2016 through 2017. 

WM of Pittsburgh 
It is alleged the facility had two vehicles "IYilh leaking Corrective actions taken, see Consent Soutl1 06112117 PADEP Notice of Violation 

Elizabeth, PA 
loads. Assessment of Civil Penalty dated 12114117. 

Washington Hauling Consent Assessment 
Consent Assessment of Civil Penalty executed to 

Washington, PA 
12114117 PADEP 

of Civil Penalty 
resolve Act 90 matters of leaking loads. 1irst aid kit, Corrective actions taken, penalty paid. 
and PPG plan from 2016 lhrough 2017. 

Washington Hauling 
06/12117 PADEP Notice of Violation 

It is alleged that the facility had a vehicle Iha I was Corrective actions la ken. see Con sent 
Washington, PA leaking. Assessment of Civil Penalty dated 1211"-117. 

Waste Mariagament of It is alleged the site accepl.ed \he disposal of HAZ 
Matter was self reported, corredive and 

Fairless Hiiis L.arodflll 11/2712017 PADEP Notice of Violation 
Solar Panels. 

preventive actions taken , no further rngu la !Dry 

Momsvllte, PA action !<1ken at this time. 

It is alleged the site 1) failed to conduct testing of 
stonnwaler from the major drainage areas in 

Waste Management of 20/2017 and to submit stormwalsr analytical results WM has submitted a letter to PADEP dated 
Fairless Hills Landfill 8/17/2017 PADEP Notice ot' Violation to PADEP 2) failed to sample innuent leachate from 9126117 with technical justification, requesting that 
Morrisv il le, PA Tank 300 for lhe annual parameters during tne that the NOV be rescinded. 

annual monitoring collection program conducted 
20/2017. 

The information contain.ed above is part of a CDmpliallce History submission made by the Pennsylvania subsidiaries of Waste Management, Inc., to the Commonwealth of Pennsylvania. 
ArT'f use of th is infonnation without refe re nee ID the entire submission \I/OU Id be materially rn isl ea ding. 

3of3 

~ 
Penalty 

$2,500.00 

$0.00 

$7,500.00 

$0.00 

$0.00 

$0.00 



Grand Central Sanitary Landfill, Inc. 
Application for Minor Permit Modification 

March20!8 

FORM I 

EROSION AND SEDIMENTATION CONTROL 

~ l~arthRes 



TABLE OF CONTENTS 

Form I - Erosion and Sedimentation Control 

Narrative 

Attachment 1-1 - Act 167 Stonnwater Management Plan 

Attachment 1-2 - Channels 

Attachment 1-3 -Relocated Inlet Storm Pipe 

Attachment I-4 - Erosion & Sedimentation Control Plans 

Grand Central Sanitary Landfill, Inc. 
Application for Minor Permit Modification 

March 2018 

~ l~arthRes 
ENGINEERING AND SCIENCE 



COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF WASTE MANAGEMENT 

Date Prepared/Revised 
March 2018 

DEPUSEONLY 

Date Received 

FORM I 
SOIL EROSION AND SEDIMENTATION CONTROLS 

This form must be fully and accurately completed. All required information must be typed or legibly printed in the spaces 
provided. If additional space is necessary, identify each attached sheet as Form I, reference the item number and 
identify the date prepared. T he "date prepared/revised" on any attached sheets needs to match the "date 
prepared/revised" on this page. 

General References: 273. 151, 275.205, 277. 151 , 279.232, 281. 132, 283. 106, 288.151 . 289.252, 291 .205, 293.232, 295. 132, 297.106 

SECTION A. SITE IDENTIFIER 

Applicant/permittee: Grand Central Sanitary Landfill, Inc. 

Site Name: Grand Central Sanitary Landfill 

Facility ID (as issued by DEP): 100265 

SECTION B. EROSION AND SEDIMENT CONTROL 

Provide a plan for the control of erosion and sedimentation on land within the permit area, all borrow areas and adjacent areas to be 
disturbed by construction activities. Include a narrative describing the implementation of the plan, its relationship to the overall staging 
of earth moving activities. and detailed design and construction plans and specifications for each structure or facility used in the plan. 
The plan must be site specific for each phase of construction. Include design assumptions. runoff calculations, channel profiles, cross 
sections, channel linings, and applicable details on attached Data Sheet for all collection and interceptor ditches. Provide 
documentation on the capacity of existing drainage system and the effect that storage or disposal activities will have on the drainage. 
Show discharge points to natural drainageways and all culverts that carry drainage away from the site. Plans and maps shall contain 
all details necessary for construction of the structures. 

SECTION C. DIVERSION CONTROLS 

Provide a plan for the collection and conveyance to a natural drainageway of the runoff from up slope undisturbed areas. Include 
design calculations. profiles, cross sections, and applicable details for each structure, ditch, or channel used for diverting runoff. The 
diversion control and erosion and sedimentation control plan shall be based on the requirements of Chapter 102 (Erosion and 
Sedimentation Control) of the Department's regulations. Calculations indicating water quantities shall be based on a 24-hour 
precipitation event with a frequency of once in 25 years. More stringent criteria may be required by the Department based on the most 
recent edition of the USDA-SGS. Engineering Field Manual tor conservation Practices, or as otherwise determined necessary by the 
Department. 

SECTION D. ACCESS ROADS (Residual Waste Facilities Muat Submit Form 23R) 

Access roads shall have drainage system that is compatible with the natural contours, structurally stable, and capable of 
passing safely the peak flow from a 25-year, 24-hour precipitation event. 

Provide the following information for each haul road to be used in the operation. See attached narrative and drawings. 

a) Show the location on the application's topographic maps; 

b) Description and typical cross sections showing the construction of each access road including existing and 
proposed contours, grades, slopes, culvert locations, outlet protection, and other drainage control; 

c) Measures to control and prevent erosion and sedimentation; include proposed spacing of sediment traps, 
turnouts , cross drains, culverts , check dams, stabilized ditches, erosion resistant surfacing, etc.; 

d) Plan for reclamation after the operation is completed; 

. 1 . 



2540·PM-BWM0390 Rev. 1 0/2016 

Title: 

Prepared by: 

Site: 

FORM I 
DIVERSION/COLLECTION DITCH DATA SHEET 

Telephone Number: Date: I Sheet __ of 

Estimated Peak Storm Intensity: ------- (in./hr.) Design Calculations: ------------

Station 

Average Peak 
Drainage Design Watershed Discharge Channel 

Start Area Storm Slope Q Bed Slope 
End Elevation {acres) (yrs.) %) (els) (%) 

E 
I - ,__ 
e 
v 
a 
t 
i 
0 

n - -

- ,__ 

I l I 
l I I 

Stations 

Channel Channel 
Manning's Batt om Side Flow Flow 

Freeboard Channel Coefficient Width Slopes Area Depth 
(ft.) Lining {n) {ft.) (%) Isa. ft.) {ft.} 

SEE ATTACHED COMPLETED FORM. 

I ) I 
I I I 

PROFILE 

- 2 -

With Freeboard 

Top Top 
Flow Flow a Channel Channel 

Width Velocity Available Depth Width 

I 
I 

(ft.) IHJsec:i Cefs) (ft.) {ft.) 

I I 
I I 

Vertical Scale 1" = -----­
Horizontal Scale 1" = ------

a 
Available 

Ccfs) 

I 
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SECTION E. SEDIMENTATION PONDS - See Attached Fonm1 

Sedimentation ponds and other impoundments must be constructed in accordance with the requirements of Chapter 102 
and this permit before any earthmoving activities start in the drainage area. Each impoundment must be inspected during 
construction 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 other modification 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 start of storage or disposal activities. 

Identification Sediment Basin No. 2 
U.S.G.S. Quadrangle Wind Gag, PA Location: latitude 40" 1 O' 6" ; Longitude 75° 1 O' 6" 
Or Location from Bottom Right corner of U.S.G.S. Quadrangle; inches North: inches West: 
HYDROLOGY: Drainage area 35.63 acres; Design Storm 25-~ear, 24-hour Average Watershed Slope<33.3% 
Land Use Reclaimed Quar~ Soil Type Crushed slate/stJ~I~ Curve Number 73 Peak Discharge 0 cf~ 

Embankment Top Width {Minimum) 11 ft. 

Outside Slope (Maximum) 1:22 H: 1V 
Inside Slope (Maximum) 1:25 H: 1V 
Top Elevation 70§.95 
Upstream Toe Elevation 696.79 ft. (germanent 12001 elevation} 
Liner Material (earthen, synthetic, etc.) Earthen 

lmpoundment Length at Bottom unknown 
Dimensions Width at Bottom unknown 
and Capacities Length at Crest of Principal Spillway N/A 

Width at Crest of Principal Spillway NIA 
Depth from Crest of Principal Spillway NIA 
Length at Crest of Emergency Spillway 90 ft. 
Width at Crest of Emergency Spillway 2on. 
Volume at Crest of Principle Spillway N/8 

Principal Time of Detention See l:b~drograQh 
Spillway Maximum Sediment Storage Volume 16,687 CF (Sed. Trag No. 2) 

Shape (Circular, semi-circular, trapezoid, etc.) N/A 
Dimensions (W x H x L) NIA 
Inlet Elevation NIA 
Slope and Length NIA 
Discharge Elevation Nl8 
Spillway Capacity N[A 
Construction Material Nl8 

Dewatering Type/Size NLA 
Device Inlet Elevation Nl8 

Discharge Controls (i.e. self ·draining or -valved) N/A 
Discharge Capacity (maximum) NIA 
Time to Dewater Full Pond N/A 

Emergency Shape TraQezoidal 
Spillway Dimensions (W x H x L) 2Q' x 1' x 90' 

Slope 1.0 % 

Discharge Elevation 70~.o· 

Type of Lining/Protection Grass {lined with NAG P330) 
Spillway Capacity (provide design calculations) 268.67 cfs 

- 3 -
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SECTION F. STORMWATER 

1. Does the host county or municipality have any stormwater ordinance or requirements? ~Yes D No 

If "yes," attach a copy of the ordinance or requirements. 

2. Are stormwater controls located in a Special Protection Watershed? l8l Yes 0 No 

3. 

4. 

If "yes," attach a copy of relevant ordinances or requirements. 

Does the receiving waterway have any designated use? [81 Yes 0 No 

Does the facility have an NPDES Permit or Stormwater NPDES General Permit? [81 Yes 0 No 

If "yes," attach a copy of the permit and a drawing showing how the regulated controls are related to the permitted 
discharge permit. 

- 4 -



Grand Central Sanitary Land.fi.ll, Inc. 
Application.for Minor Permit Modification 

March. 2018 

FORM I - 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 I. 

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 erosion and sedimentation control structures as outlined in this 
application. Additional measures not included in this application may be implemented by 
GCSUSBHRC if necessary to control erosion and sedimentation. 

EROSION AND SEDIMENTATION CONTROLS 

This plan wiU 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. 
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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 NP DES 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. l - Stormwater Management Plan 

Proposed Drainage Areas included in Attachment I-1. Pre-development and post-development 

runoff quantities were originally calculated using the Virginia Tech - Penn State Urban 

Hydrology Model (VTPSUHM). 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. 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 

1. The channels were designed based on a trapezoidal shape with 2: 1 (H: V) side slopes. 

2. The channel~ were designed to provide a minimum of six (6) inches of freeboard. 

3. The Rational Method was used to estimate storm water runoff flow for sizing. 

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

5. The proposed swale will have a vegetated lining with temporary erosion and 

sedimentation matting. 
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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 (HOPE) 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. 
4. 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 Ba.~ins 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 Control 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 
L VPC 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 
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and sediment trap will be performed when the sediment levels have reached the cleanout 
elevation, 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. 
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1.0 INTRODUCTION 

Slate Belt Heat Recovery Center, LLC 
Stormwater Management Plan 

Febroary 2018 

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 STORMWATERPLAN 

All stonnwater runoff that occurs within the proposed site area will drain to existing Basin No. 2 
located on the GCSL property. The proposed facil ity 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 de8ignated 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 storm water 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 quantities were originally calculated using the 
Virginia Tech - Penn State Urban Hydrology Model (VTPSUHM). 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 drrunage area using 
the information provided in the Bushkill Creek, Martins/Jacoby Creek and Delaware River Sub­
Basin 1 Watersheds Act 167 Stonnwater Management Ordinance. A summary of the pre and 
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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 

Storm 

2-year 
10-year 
25-year 
100-year 

Existing Basin No. 2 
Peak Flow 

0.00 cfs 
0.00 cfs 
0.00 cfs 
0.00 cfs 

Post-Development 

Little Bushkill Creek Tributary to Bushkill 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 = (O.OOcfs) x 0.30 = 0.00 cfs 
Peak I 0-year storm event = 0.00 cfs 
Peak 25-year storm event = 0.00 cfs 
Peak I 00-year storm event= 0.00 cfs 
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Post-Development Discharge vs. Act 167 Allowable Discharge 
Peak 2-year storm event = 0.00 cfs < 0.00 cfs Acceptable 
Peak 10-year stonn event = 0.00 cfs < 0.00 cfs Acceptable 
Peak 25-year storm event= 0.00 cfs < 0.00 cfs Acceptable 
Peak 100-year stonn event = 0.00 cfs < 0.00 cfs Acceptable 

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

4.0 PEAK FLOW CALCULATIONS - STORMW ATER 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 stonn 
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: 
Grass (B Retardance) 
Length = 90 ft. 
Spillway Channel Inlet Invert Elevation= 704.0 ft. 
Spillway Channel Outlet Invert Elevation= 702.65 ft. 
Slope= 1.0% 
Flow Capacity = 277 .83 cfs 
I 00-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 = 0.95 x 5.79 x l.41=7.76 cfs 
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APPENDIX A 

FIGURES 
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TASK: To determine a percentage in size that Basin No. 2 can be decreased without discharging the 100-
year stonn event runoff volume. 

REFERENCES: 

1. Hyd.raflow Hyd.rographs extension for AutoCAD® Civil 3D® 2016, Version 10.S., 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 l 00-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 l 00-year storm volume. 

Permitted Southern Expansion Sediment Basin 2 Storage Volume Table 

Elevation Plan 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 2.0 214,708 214,708 
702.0 152,993 131,804 2.0 263,608 478,316 
704.0 172,699 162,747 2.0 325,494 803,810 

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% Reduction 

Plan 
Elevation Area Average Area Elevation Incremental Cumulative 

Difference Volume Volume 
ft. SF SF ft. CF CF 

696.79 61,825 
698.0 62,873 62,349 1.21 75.442 75,442 
700.0 68,134 65,486 2.0 130,972 130,972 
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Southern Expansion Basin 2 Storage Volume Table • 39% Reduction 

Elevation 
702.0 
704.0 

Plan 
Area 

93,326 
105,347 

Average Area 
80,400 
99,276 

Elevation 
2.0 
2.0 

Incremental 
160,801 
198,551 

Cumulative 
291 ,773 
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 calcuJations was imported. This analysis provided more 
available storage, therefore decreasing the I 00-year storm water elevation and allowing for a greater decrease in 
basin size. Using this software, a 45% size decrease will adequately store the I 00-year storm runoff volume 
without discharging. The l 00-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. 
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To evaluate the post-development discharge of S~Jim~nl Basin No. 2 al GrnmJ 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. "Stormwater Management Plan", Southern Expansion Application, prepared by EarthRes and 
revised February 2008. 

3. "Final Grade Plan," EarthRes Drawing Nos. E-287 and E-288 and Figure 1. 
4. NOAA Atlas 14 Point Precipitation Frequency Estimates 
5. Hydraflow Hydrographs Extension, Version 12, by Autodesk, Inc. 
6. Sediment Basin No. 2 calculations as prepared by EarthRes dated 2/6/2018. 

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%. 

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 VTPSUHM. 

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 precautio~ a discharge culvert is 
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installed at an elevation above the maximum basin elevation for the 100-year, 24-hour storm event. 
Please refer to the attached basi.11 routings, hydrographs, and Figure No. I. 

I. 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 cfs 
10-year storm event = 0 cfs 

25-year storm event= 0 cfs 
I 00-year storm event = 0 cfs 

2. 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. 
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To verify the design of reduced-volwne Sedim~nt Ba.sin Nu. 2 is adequate for controlling runoff 
from the Proposed Slate Belt Heat Recovery Center and Grand Central Sanitary Landfill. 

REFERENCES: 

1. Erosion and Sediment Pollution Control Program Manual, P ADEP, March 2012. 
2. Point Precipitation Frequencies Estimates from NOAA Atlas 14. 
3. USDA Web Soil Survey (WSS) Soil Report. 
4. 2018 AutoCAD® Civil 3D®, Autodesk, Inc. 
5. Hydraflow Hydro graphs Extension for AutoCAD® Civil 3D® 2018, by Auto Desk, Inc., 

Version 12. 
6. "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: 

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 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 impowidment. 

2. The permanent pool elevation is equal to the existing water elevation 696.79 ft. The bottom 
elevation of the inactive quarry is unknown. 

3. The proposed basin is designed to contain the 2, 10, 25 and I 00-year, 24-hour storm events 
without discharging any flow. 

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

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

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

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

8. Although the basin routing only accounts for the upper level of the basin, there is sufficient 
storage volume. 

CALCULATIONS: 

I. Sediment Basin Dewatering Volume 
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Per Reference No. 1, the required basin dewatering volume = 35.61 acres (disturbed) x 5,000 
cf/acre ;; 178,050 cf 
Minimwn depth to achieve 178,050 cf= 178,050 cf I 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 of98, 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-yr, 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: 
Grass (B Retardance) 
Length = 90 ft. 
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 
Outlet Protection: The emergency spillway channel lining will be grass overlayed with North 
American Green P330. 



Watershed Mode I Schematic Hydra now Hydrographs Extension for AutoCAD® Civil 30® 201 e by Autodesk, Inc. v12 

1 2 3 5 6 

D D D D D 

Project: Basin 2 Rev DAs.gpw Thursday, 02 I 2212018 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2018 by Autodesk, Inc. v1 2 

Hyd. No. 1 

DA4 

Hydrograph type = SCS Runoff 
Storm frequency = 2 yrs 
Time interval = 2 min 
Drainage area = 2.930 ac 
Basin Slope = 0.0 % 
Tc method = User 
Total precip. = 3.25 in 
Storm duration = 24 hrs 

•Composite (Area/CN) = [(2.930 x 72)] / 2.930 

DA4 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
D istri b utio n 
Shape factor 

Friday, 02 / 16 I 2018 

= 4.374 cfs 
= 720 min 
= 10,219 cuft 
= 72"' 
= 0 ft 
= 7.94 min 
= Type II 
= 484 

Q (cfs) Hyd. No. 1 -- 2 Year Q (cfs) 

5.00 ~----.---.-----,..-----,---...-----.---..-----.---....---.....---.-----r---..- 5.00 

-

-----
- - - --

4.00 4.00 
~· - - ,_ --- - -

- -- --

--- - -
3.00 3.00 -

-

- - - - --
2.00 2.00 

---
--

-
- >---- ---

1.00 1.00 

- - -- -
- ·-~ ,_ ,_ - -- - f- ~ 

0.00 ~ 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.1 
Time (min) 
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Hyd.No.2 

DAS 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 2 yrs 
= 2min 
= 1.890 ac 
= 0.0 % 
= User 
= 3.25 in 
= 24 hrs 

• Composite (Area/CN) : [(2.930 x 72)) / 1.890 

DAS 

Friday, 02 / 16 / 2018 

Peak discharge = 3.068 cfs 
Time to peak = 718 min 
Hyd. volume = 6, 180 cuft 
Curve number = 72* 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 5.00 min 
Distribution = Type II 
Shape factor = 484 

Q (cfs) 
Hyd. No. 2 -- 2 Year Q (cfs) 

4.00 -.---~---.-----.----r---..----r---r-----.----r-----.----r-----r--.....- 4.00 

--
~---·-----

1--~--1--
,... _ _ 

3.00 ;---t---+----lf----+---+----+---+-----+----+----+---+----+---+- 3.00 

1---------1---- --1----1-- ---+--- ---

2.00 -+-----t---+---1---t---+----ff---+----+----+-----+---+-----t----t- 2.00 

-- - -
1.00 1.00 

--

t-..__ 

0.00 ..... 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- Hyd No.2 
Time (min) 
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Hyd. No. 3 

DA6 

Hydrograph type = SCS Runoff Peak discharge = 24.95 cfs 
Storm frequency = 2 yrs Time to peak = 720 min 
Time interval = 2 min Hyd. volume = 58,281 cuft 
Drainage area = 16.710 ac Curve number = 72* 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method :: User Time of cone. (Tc) = 6.71 min 
Total precip. = 3.25 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

•Composite (Area/CN) = [(2.930 x 72)] / 16.71 0 

DAG 
a (cfs) Hyd. No. 3 -- 2 Year 

Q {cfs) 

28.00 28.00 
--- - --

---
24.00 24.00 

0- -- - - I-

---
,_ - - -

20.00 20.00 
- - ·-

- -
- -

16.00 16.00 -- - -

- - --
12.00 12.00 

---- - - - - - -

8.00 8.00 - c- - -
-- - - - --

--
4.00 

k 
4.00 

-- -- -- ---
-

-
0.00 

) 
0.00 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.3 
Time (min) 
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Hyd. No. 4 
DA? 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 2 yrs 
= 2min 
= 0.970 ac 
::: 0.0 % 
= User 
= 3.25 in 
= 24 hrs 

•Composite (Area/CN) = [(2.930 x 72)] / 0 .970 

a (cfs) 

2.00 

1.00 

0.00 

~ 

-

--

-

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

DA7 
Hyd. No. 4 -- 2 Year 

' 

j "--

Friday, 02 f 16 12018 

= 1.575 cfs 
= 718 min 
= 3,172 cuft 
= 72* 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

a (cfs} 

2.00 

1.00 

0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- Hyd No. 4 
Time (min) 
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Hyd. No.5 

DA17 

Hydrograph type = SCS Runoff Peak discharge = 23.84 cfs 
Storm frequency = 2 yrs Time to peak = 718 min 
Time interval = 2 min Hyd. volume = 47,801 cuft 
Drainage area = 10.220 ac Curve number = 79" 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.25 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

*Composite (Area/CN) = [(3.730 x 98) + {5 .250 x 69) + (1.240 x 85}] / 10 220 

DA17 
Q (cfs) Hyd. No. 5 -- 2 Year Q {cfs) 

24.00 -.---....---.-----...-----.---.-----+---..-----.---~---.----r----..---.....- 24.00 
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- ----------t 

20.00 -+----+- - --- - --......+-- -+---------+--------+---+---+----t- ---t- 20.00 - --- ---
-- -

16.00 -+-----+----+---t-- -+--- -+--- --ft----+---- --+----+--- -+---t-- --+----t- 16.00 

12.00 12.00 

-
,____ - -

- - ,_ 

8.00 8.00 

- --- - ,___ -
- - -

- -
4.00 4.00 

---- --- -\- ----·, 
-

------
,_ 

0.00 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.5 
Time (min) 
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Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2018 by Autodesk, Inc. v12 Frida~02 / 16/2018 

Hyd.No.6 
DA17A 

Hydrograph type = SCS Runoff Peak discharge = 4.676 cfs 
Storm frequency = 2 yrs Time to peak = 718 min 
Time interval = 2min Hyd. volume = 9,417 cuft 
Drainage area = 2.880 ac Curve number = 72* 
Basin Slope = 0.0% Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.25 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

•Composite (Area/CN) = ((3.730 x 98) + (5.250 x 69) + (1.240 x 85)] / 2.880 

DA17A 
a (cfs) 

Hyd. No. 6 ·- 2 Year 
a (cts} 

5.00 5.00 
~ - - -->-

-

--- - , __ 
f-

4.00 4.00 
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- - - ,__ - -1---1 --f---1 

3.00 --t---t---t-----<1----+---+-----ft----+----+---+-- -+---+----+---+- 3.00 
---1---1 ---- - - 1----1 

__ ,._ 

>---- ---1---I·--
---- ·1---1 

2.00 ---- --+------11-----+---1---_.... _ _ _______ ....._ _ _..,. _ _ _ ____ -t- 2.00 

- -i--

- -1---1---

_,._ 
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0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo. 6 
Time (min) 
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Hyd. No. 8 

Combine 

Hydrograph type = Combine Peak discharge = 37.70 cfs 
Storm frequency = 2 yrs Time to peak = 718 min 
Time interval = 2 min Hyd. volume = 87,268 cuft 
Inflow hyds. = 1,2,3,4,6 Contrib. drain. area = 25.380 ac 

Combine 
Q (cfs) Hyd. No. 8 -- 2 Year Q (cfs) 

40.00 -.----.----r-----,..----.---.-----.-----r------.---....-----.----.-----...---.- 40.00 

1---1------1--- --- ---,i.---1--- ---1---1---___ ,_ 
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10.00 -+-----+---+---!--------+--- --+----+--+----+--~--+----+- 10.00 

---

\ 

~-
0.00 __...._ _ _____ _._ _ ___ ......... _______ ....::::1=:::e=~~=*===~!!!!~--1 o.oo 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- Hyd No. 8 - Hyd No. 1 - HydNo. 2 - Hyd No. 3 
Time (min) 

- HydNo. 4 - HydNo. 6 
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Hyd.No.10 
Sed Trap to Sed Basin 

Hydrograph type 
Storm frequency 
Time inteival 
Upper Pond 

= Reseivoir (Interconnected) 
= 2 yrs 
= 2 min 

Peak discharge 
Time to peak 
Hyd. volume 
Lower Pond 

Inflow hyd. 
= Sediment Trap 
= 8- Combine Other Inflow hyd. 

Max. Elevation = 704.07 ft Max. Elevation 
Max. Storage = 41, 103 cuft Max. Storage 

Interconnected Pond Routing. Storage Indication method used. 

a (cfs) 

40.00 

30.00 

20.00 

10.00 

0.00 
-

,_ 

-

-
,_ 

-

Sed Trap to Sed Basin 
Hyd. No. 1 O -- 2 Year 

-

-
--

- -
- --
--
- --

--

-
-- - -

'.\. -
'~ ~ 1-~ ~ 

_.A 

-

Friday, 02 116 12018 

= 0.000 cfs 
::;; nla 
= O cuft 
= Basin 2 Reduced 
= 5 - DA17 
::;; 698.10 ft 
= 95,351 cuft 

a (cts) 
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30.00 

--

20.00 
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. 

0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- Hyd No.10 - HydNo. 8 
- Outflow Pond 1 -- Hyd No. 5 

liill I I Total storage used = 136,454 cuft 

-- Inflow Pond 3 

Time (min) 



Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2D18 by Autodesk, Inc. v12 

Pond No. 1 - Sediment Trap 

Pond Data 
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation= 701. 1 O fl 

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) Iner. Storage (cuft) Total storage (cuft) 

D.00 701.10 00 D 0 
0 .90 702.00 15,67D 4,701 4,701 
2.9D 704.00 19,419 35,D19 39,719 
3.90 7a5.DO 19,419 19,417 59,136 
4.90 706.aO 24,043 21,687 80,823 

Culvert I Orifice Structures Weir Structures 

[A] [B] [C] [PrfRsr] [A] [B] 

Rise (in) Inactive Inactive Inactive Inactive Crest Len (ft) = 47.54 290.00 

Span (in) = D.DO 0.00 000 0.00 Crest El. (ft) = 704.ao 705.00 

No. Barrels = 0 0 0 0 WeirCoeff. = 3.33 3.33 

Invert El. (ft) = o.oa 0.00 0.00 0.00 Weir Type = Reel Reel 

Length {ft) = 0.00 O.OD D.00 O.OD Multi-Stage = No No 

Slope(%) = 0.00 0.00 a.DD nfa 
N-Value = .013 .013 .D13 nla 
Orifice Coeff. = D.60 0.60 0.6a 0.60 Ellfil .(in/hr) = O.OOa (by Contour) 

Multi-Stage = n/a No No No TW Elev. (ft) = 0.00 

Friday, 02 / 16 I 2018 

[CJ [D] 

Inactive Inactive 

0.00 O.DO 

3.33 3.33 

No No 

Note: Culvert/Orifice outllows are analyzed under inlel (ic) and oullal (oc) control Weir risero checked far orifice condilions (ic) and submergence (s) 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA ClvB Clv C PrfRsr WrA WrB WrC WrD Ellfil User Total 
ft cu ft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 701 .10 0.00 D.aD D.DOO 
0.09 470 701 .19 0.00 o.aD D.DOO 
0.18 940 7D1.28 0.00 a.oo 0.000 
D.27 1,410 701.37 D.ao 0.00 o.aDD 
0.36 1,880 701.46 0 .00 0.00 o.oaa 
0.45 2,350 701 .55 0.00 D.DO o.oao 
0.54 2,820 701 .64 0.00 D.DO 0.000 
D.63 3,290 701.73 0.00 a.ao 0.000 
0.72 3,761 701.82 O.DO 0.00 D.000 
0.81 4,231 7a1 .91 0.00 0.00 D.DOO 
0.90 4,701 702.00 0.00 0.00 a.ooo 
1.10 8,203 702.20 a.OD 0.00 0.000 
1.30 11,704 702.40 a.oa 0.00 0.000 
1.50 15,2a6 702.60 0.00 0.00 o.ooa 
1.70 18.708 7a2.80 0.00 a.ao 0000 
1.9D 22,210 703.00 0.00 o.aD 0.000 
2.10 25,712 703.20 D.DO 0.00 0.000 
2.30 29,214 703.40 o.ao 0.00 O.DDO 
2.50 32,716 703.60 0.00 0.00 a.aoo 
2.70 36,217 703.80 o.oa D.00 0.000 
2.90 39,719 704.00 0.00 0.00 o.ooa 
3.00 41,661 704.1D 5.00 O.OD 5.004 
3.10 43,603 7D4.20 14.16 0.00 14.16 
3.20 45,544 704.30 26.00 0.00 26.00 
3.30 47,486 704.40 40.03 0.00 40.03 
3.40 49,428 704.50 55.95 0.00 55.95 
3 .5a 51 ,369 704.60 73.56 D.DO 73.56 
3.60 53,311 704.70 92.68 a.oo 92.68 
3.70 55,252 704.8a 113.23 0.00 113.23 
3.8D 57,194 7a4.90 135.12 0.00 135.12 
3 .90 59, 136 705.00 158.31 o.oa 158.31 
4.00 61 ,305 705.10 182.63 30.53 213.16 
4.10 63,473 705.20 2D8.10 86.38 294.49 
4.2D 65,642 705.3a 234.63 158.62 393.25 
4.30 67,811 7a5.40 262.21 244.22 506.43 
4.40 69,979 705.50 29a.8a 341.30 632.10 
4.50 72,148 705.6D 320.37 448.72 769 .09 
4.80 74.317 7D5.70 350.84 565.37 916.21 

Continues on next page .. . 



Sedimenl Trap 
Stage I Storage I Discharge Table 
Stage Storage Elevatlol'I ClvA 

• cull ft era 

4.70 76,400 705.80 
4.80 78,654 705JIO 
4.90 80,823 70S.OO 

... End 

ClvB ... ClvC ... 
382.24 
4~4.53 

447.72 

w, • 

"" 
690.75 
824.23 
9£5.52 

WrO Exfll User Total 
cf& vts cfs en 

1072 99 
1238.76 
1413.24 



Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2018 by Autodesk, Inc. v12 

Pond No. 3 - Basin 2 Reduced 

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

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) Iner. Storage (cuft) Total storage (cult) 

0.00 696.79 70,668 0 0 
1.21 698.00 74,014 87,516 87,516 
3.21 700.00 77,019 151,008 238,524 
5.21 702.0D 80,412 157,403 395,927 
7.21 704.00 83,933 164,316 560,243 
9.21 706.00 83,933 167,849 728,092 

Culvert I Orifice Structures Weir Structures 

lAJ [BJ [CJ [PrfRsr] [AJ [BJ 

Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 90.00 0.00 
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 704.00 0.00 
No. Barrels = 0 0 0 0 WeirCoeff. = 2.60 3.33 

Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad 
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No 

Slope{%) = 0.00 0.00 0.00 nla 
N-Value = .013 .013 .013 nla 
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil .(in/hr) = 0.000 (by Contour} 

Multi-Stage = nla No No No TW Elev. (ft) = 0.00 

Friday, 02 / 16 / 2018 

[C] [D] 

0.00 0.00 

0.00 0.00 

3.33 3.33 

No No 

Note: Culvert/Orfice outflows are analyzed under inlel (ic) and outlet (oc) control Weir risers cllecked for arifice condilions (ic) and submergence (s) 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA ClvB ClvC PrfRsr WrA WrB WrC WrD Exfil User Total 
ft cuft ft cfs cfs cfa cfs cfs cfs cfs cfs cfs efs cfs 

000 0 696.79 0.00 0.000 
0.12 8,752 696.91 0.00 0.000 
0.24 17,503 697.03 0.00 0.000 
0.36 26,255 697.15 0.00 0.000 
0.48 35,006 697.27 0.00 0.000 
0.61 43,758 697.39 0.00 0.000 
0.73 52,510 697.52 0.00 0.000 
o.85 61,261 697.64 0.00 0.000 
0.97 70,013 697.76 0.00 0.000 
1.09 78,764 697.88 0.00 0.000 
1.21 87,516 698.DO 0.00 0.000 
1.41 102,617 698.20 0.00 0000 
1.61 117,718 698.40 0.00 0.000 
1.81 132,818 698.60 0.00 0.000 
2.01 147,919 698.80 0.00 0.000 
2.21 163,020 699.00 0.00 0.000 
2.41 178,121 699.20 0.00 0.000 
2.61 193,222 699.40 0.00 0.000 
2.81 208,322 699.60 0.00 0.000 
3.01 223,423 699.80 0.00 0.000 
3.21 238,524 700.00 0.00 0000 
3.41 254 ,264 700.20 0.00 0.000 
3.61 270,005 700.40 0.00 0000 
3.81 285,745 700.60 0.00 0.000 
4.01 301,485 700.80 0.00 0.000 
4.21 317,226 701.00 0.00 0.000 
4.41 332,966 701 .20 0.00 0000 
4.61 348,706 701.40 0.00 0.000 
4.81 364,447 701.60 0.00 0.000 
5.01 380,187 701.80 0.00 0.000 
5.21 395,927 702.00 0.00 0.000 
5.41 412,359 702.20 0.00 0.000 
5.61 428,790 702.40 0.00 0.000 
5.81 445,222 702.60 0.00 0.000 
6.01 461 ,653 702.80 0.00 0.000 
6.21 478,085 703.00 0.00 0.000 
6.41 494,517 703.20 0.00 0.000 

Continues on next page ... 



Basin 2 Reduced 
Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA Clv B ClvC PrfRsr WrA WrB WrC WrD Exfil User Total 
ft cuft ft cfs cfs cfs efs cf'S cfs cfs cfs cfs cf'S cfs 

6.61 510,948 703.40 0.00 0.000 
6 .81 527,380 703.60 0.00 0.000 
7.01 543,811 703.80 0.00 0.000 
7.21 560,243 704.00 0.00 0.000 
7.41 ~77 ,028 704.20 20.93 20.93 
7.61 593,813 704.40 59.20 59.20 
7.81 610,598 704.60 108.75 108.75 
8.01 627,383 704.80 167.43 167.43 
8.21 644,168 705.00 234.04 234.04 
8.41 660,953 705.20 307 .63 307.63 
8.61 677,738 705.40 387.66 387.66 
8.81 694,523 705.60 473.63 473.63 
9.01 711 ,308 705.80 565.15 565.15 
9.21 728,092 706.00 661 .85 661 .85 

... End 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2018 by Autodesk, Inc. v12 

Hyd. No. 1 

DA4 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 10 yrs 
= 2min 
= 2.930 ac 
= 0.0 % 
= User 
= 4.73 in 
= 24 hrs 

.. Composite (Area/CN) = ((2.930 x 72)) I 2.930 

a (cfs) 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 

-- -

DA4 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

Hyd. No. 1 -10 Year 

- ---- -

- ~~ __) 

Friday, 02 I 16 I 2018 

= 9.258 cfs 
= 720 min 
= 21, 187 cuft 
= 72* 
= 0 ft 
= 7.94 min 
= Type II 
= 484 

a (cfs) 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 
0 120 240 360 480 600 720 840 960 1 080 1200 1320 1440 1560 

- Hyd No.1 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2018 by Autodesk, Inc. v12 

Hyd.No.2 

DAS 

Hydrograph type = SGS Runoff 
Storm frequency = 10 yrs 
Time interval = 2 min 
Drainage area = 1.890 ac 
Basin Slope = 0.0 % 
Tc method = User 
Total precip. = 4.73 in 
Storm duration = 24 hrs 

• Composite (Area/CN) = [(2.930 x 72)] I 1.890 

DAS 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

Friday, 02 116 I 2018 

= 6.390 cfs 
= 718 min 
= 12,813cuft 
= 72* 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) Hyd. No. 2 --10 Year Q (cfs) 

7.00 -.-----r----r------.----r---.----.---~---.---..-----.---....-------r----r- 7.00 

-- __ ._ ---- 1----1 
6.00 -+----t---1---"'l----+---+-- -+---+---+---+-- -+---+---t----+- 6.00 

-<- -
>--- 1---

-- --1---1 

5.00 ------+------<t---~----------1--------1----+-----+---+-----+---+- 5.00 

----
4.00 4.00 - --- - -

---.._ - -
3.00 3.00 

---- - - -- >-- --
- -- - -2.00 2.00 

>--- -
-

- -
1.00 1.00 

--- - - ~ - -~ 

~ 
.............. -

0.00 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.2 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 201 8 by Autodesk, Inc. v1 2 Friday, 02 / 1612018 

Hyd.No.3 
DA6 

Hydrograph type -SCS Runoff 
Storm frequency = 10 yrs 
Time interval = 2min 
Drainage area = 16.710 ac 
Basin Slope = 0.0 % 
Tc method = User 
Total precip. = 4.73 in 
Storm duration = 24 hrs 

•Composite (Area/CN) = [(2.930 x 72)) / 16.710 

a (cfs) 

60.00 
- - >-

>--

- ,_ 

50.00 

-

40.00 
,_ --- -----

30.00 
- -

- -

20.00 
- --

- --

DAS 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
D istrib utio n 
Shape factor 

= 52.80 cfs 
= 720 min 
= 120,834 cuft 
= 72* 
= 0 ft 
= 6.71 min 
= Type II 
= 484 

Hyd. No. 3 -- 10 Year 

-- -

- --

--->- - - --
- -
- --

--- -- -
- -

- -- -

- ---
_ _,. ___ _ 

Q (cfs) 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 -+---l---+-- ----1f----+-- -+---+H--+-----+--+----+----+---l-- -t- 10.00 _\ ____ _ 
1--- ___ , ___ ,_ _ _, __ --=--'._ 1---1--- ---1--

0.00 J.:=:t==t=::t==c=L~J_-=:t:::::±::::::3t:::=::b;;±~:=l._:__l o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.3 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2018 by Autodesk, Inc. v12 

Hyd.No.4 

DA7 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 10 yrs 
= 2 min 
= 0.970 ac 
= 0.0% 
= User 
= 4.73 in 
= 24 hrs 

• Composite (Area/CN) = [(2.930 x 72}] / 0.970 

DA7 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

Friday, 02/16 / 2018 

= 3.280 cfs 
= 718 min 
= 6,576 cuft 
= 72"' 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) Hyd. No. 4 -- 10 Year Q (cfs) 

4.00 -..-----.---.---.------~-~--~-~--~-~----~--~ 4.00 

3.00 -t-- --i---t---1----+-- -+----+----t-- -+-- +---+---t-- -+---+- 3.00 

2.00 -+-----4---+---+----+-- --t---H---+---+-- -+-----+----t-- ---4---+- 2.00 

-

__ , ___ ,_ __ --
1.00 -+---t---+---t----+-- -+----++--+-----+-- -+-----+---+--- -t---+- 1.00 

- -1----t- - , _ !--"'lo\~·-
~ ..___ 

o.oo ..L_ ..l.. _ _J __ L _ _L _ _L~~--=t:==±~~==d==b=J....._...l o.oo 

__ .,...___ 

0 120 240 360 480 600 720 84 0 960 1080 1200 1320 1440 1560 

- HydNo.4 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2018 by Autodesk, Inc. v12 Friday, 02 / 16 / 2018 

Hyd. No. 5 

DA17 

Hydrograph type = SCS Runoff Peak discharge = 44.14 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 89,409 cuft 
Drainage area = 10.220 ac Curve number = 79* 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 4.73 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

•Composite (Area/CN) = [(3.730 x 98) + (5.250 x 69) + (1.240 x 85)) / 10.220 

DA17 
Q (cfs) Hyd. No . 5 -- 1 O Year Q (cfs) 

50.00 ~--...------,.----.------...-----..----.------..-----..----.----.- 50.00 

-

- -- -- ---- --- -
40.00 40.00 

--------._ 

-
- - --

30.00 30.00 
._ 

I--

-
,_ -- -

20.00 20.00 
-- -

- ---

i--- -
...____ -

10.00 10.00 
---

----
\ - ---- \.... ._ 

0.00 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 

- HydNo.5 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® CivR 30® 2018 by Autodesk, Inc. v12 

Hyd.No.6 
DA17A 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 10 yrs 
= 2 min 
= 2.880 ac 
= 0.0 % 
= User 
= 4.73 in 
= 24 hrs 

•Composite (Area/CN) = [(3.730 x 98) + (5.250 x 69) + (1.240 x 85)J / 2.880 

DA17A 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

a (cfs) 

10.00 

Hyd. No. 6 --10 Year 

-

8.00 

--

6.00 

4.00 

2.00 

\ 

~ 
0.00 

Friday, 02116 I 2018 

= 9.738 cfs 
= 718 min 
= 19,524 cuft 
= 72* 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo. 6 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2018 by Autodesk, Inc. v12 Friday, 02 / 16 I 2018 

Hyd.No.8 

Combine 

Hydrograph type = Combine 
Storm frequency = 10 yrs 
Time interval = 2 min 
Inflow hyds. = 1, 2, 3, 4, 6 

Q (cfs} 

Peak discharge 
Time to peak 
Hyd. volume 
Contrib. drain. area 

Combine 
Hyd. No. 8 - 10 Year 

= 
= 
= 
= 

81.10 cfs 
718 min 
180,934 cuft 
25.380 ac 

Q {cfs) 

90.00 -r----r--"""T"""-----.r----.---.---~--..---------~--.......--~---.- 90.00 - _ ,_ 
--c-- ,_ ---J---•--- - -

80.00 -+----+---+-----11----+-- -l---_._---i---+---+----+--+-- -+- -+ 80.00 

-,.. - ----- ··. 
70.00 --t-- --t---+---t--- -+----1------ -+-----+---+-- ---+---+-----+-- -+- 70.00 -- -----·-!- -- -------

- -i-

60.00 -+------i----t----1--- --1---+--- ----------+----+----+---+----+- --- 60.00 
t-

- -- -- _,_ -
- ·- -

- - - --1---1 

50.00 50.00 
~- -- --

---
40.00 -+----+-- -+-----11----+---I---........ --+----+---+---+---+-----+-- -+- 40.00 -- -- - -- --c--- - -
30.00 30.00 -- - -

---..- ---11i.---+---t-- ---t------ -
20.00 --t----t---+---t----+----1--~--+----+--+-----+---+-----+---+- 20.00 - ---- ---- __ ,_ __ ------1-----1 --

- - - --1---ti--

10.00 -+----+---+-----11----+----l---+.H't-l - --=+---+-----+--- = :::--+-----+---+-----+- 10.00 
~ ----· "-'" 

0.00 ~--'-----"--~~~~ .... --__ ..;;.iiiii~~!lk~~~~~~~~~iiiaiiii..L.=:~ 0.00 

- --

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo. 8 - Hyd No. 1 - HydNo. 2 - HydNo. 3 
Time (min) 

- HydNo. 4 - HydNo. 6 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2018 by Autodesk, Inc. v12 

Hyd. No. 10 

Sed Trap to Sed Basin 

Hydrograph type 
Storm frequency 
Time interval 
Upper Pond 
Inflow hyd. 
Max. Elevation 
Max. Storage 

= Reservoir (Interconnected) 
= 10 yrs 
= 2 min 
= Sediment Trap 
= 8 - Combine 
= 704.59 ft 
= 50,851 cuft 

Peak discharge 
Time to peak 
Hyd. volume 
Lower Pond 
Other Inflow hyd. 
Max. Elevation 
Max. Storage 

Interconnected Pond Routing. Storage Indication method used. 

Q (cfs) 

100.00 

80.00 

60.00 

40.00 

20.00 

0.00 

-

-

---

-

--- -

---

-

Sed Trap to Sed Basin 
Hyd. No. 10 --10 Year 

-

--- ---

--

I --
~ I~" -

- -

= 
= 
= 
= 
= 
= 
= 

Friday, 02 / 16 / 2018 

0.000 cfs 
n/a 
O cuft 
Basin 2 Reduced 
5 - DA17 
699.91 ft 
231,437 cuft 

Q (cfs) 

100.00 

f-

80.00 

-
---

60.00 

-
-

40.00 

f-

20.00 

-

0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.10 - HydNo.8 I I I I I I I Total storage used = 282,288 cuft 
Time (min) 

- Outflow Pond 1 -- Hyd No. 5 -- Inflow Pond 3 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2018 by Autodesk, Inc. v12 

Hyd. No. 1 

DA4 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 25 yrs Time to peak 
Time interval = 2min Hyd. volume 
Drainage area = 2.930 ac Curve number 
Basin Slope = 0.0% Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total preclp. = 5.77 in Distribution 
Storm duration = 24 hrs Shape factor 

•Composite (Area/CN) = !(2.930 x 72)) I 2.930 

DA4 
a (cts) Hyd. No. 1 - 25 Year 

14.00 

12.00 

- ,_ - - -
10.00 

- --- -
8.00 

--
6.00 

~ -

4.00 

--

~ ~~ 
2.00 

0.00 

Friday, 02 / 16 / 20 18 

= 13.04 cfs 
= 718 min 
= 29,847 cuft 
= 72* 
= 0 ft 
= 7.94 min 
= Type II 
= 484 

- -

-

a (cfs) 

14.00 

12.00 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- Hyd No.1 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2018 by Autodesk, Inc. v12 Friday, 02116 I 2018 

Hyd. No. 2 

DAS 

Hydrograph type = SCS Runoff Peak discharge = 8.939 cfs 
Storm frequency = 25 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 18,049 cuft 
Drainage area = 1.890 ac Curve number = 72* 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.77 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

.. Composite (Area/CN) = [(2.930x72))/1.890 

DAS 
a (cts) 

Hyd. No. 2 - 25 Year 
a {cts) 

10.00 10.00 

8.00 8.00 

- --- - - - - - -. 

6.00 6.00 

4.00 4.00 

2.00 2.00 

- -

~ 
0.00 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- Hyd No. 2 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2018 by Autodesk, Inc. v12 Friday, 02 / 16 / 2018 

Hyd. No.3 

DA6 

Hydrograph type = SCS Runoff 
Storm frequency = 25 yrs 
Time interval = 2 min 
Drainage area = 16.710 ac 
Basin Slope = 0.0 % 
Tc method = User 
Total precip. = 5.77 in 
Storm duration = 24 hrs 

• Composite (Area/CN) = [(2.930 x 72)) / 16.710 

DA6 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

= 74.39 cfs 
= 718 min 
= 170,217cuft 
= 72* 
= 0 ft 
= 6.71 min 
= Type II 
= 484 

Q (cfs} Hyd. No. 3 - 25 Year Q {cfs) 
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Hydrograph Report 
Hydraflow Hydmgraphs Extension for AutoCAO® Civil 30® 2018 by Autodesk, Inc. v12 Friday, 02 / 16 / 2018 

Hyd.No.4 

DA7 

Hydrograph type = SCS Runoff Peak discharge = 4.588 cfs 
Storm frequency = 25 yrs Time to peak = 716 min 
Time interval = 2min Hyd. volume = 9,263 cuft 
Drainage area = 0.970 ac Curve number = 72'* 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.77 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

•Composite (Area/CN) == ((2 .930 x 72)] I 0.970 

DA7 
Q (cfs) 

Hyd. No. 4 -- 25 Year 
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Hyd. No.5 

DA17 

Hydrograph type = SCS Runoff Peak discharge = 59.20 cfs 
Storm frequency = 25 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 120,859 cuft 
Drainage area = 10.220 ac Curve number = 79* 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.77 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

* Composite (Area/CN) = [(3.730 x 98) + (5.250 x 69) + (1.240x65))/10.220 

DA17 
a (cfs) 

Hyd. No. 5 -· 25 Year 
a (cts) 

60.00 60.00 
I- -- - - -

-----
---- ---

50.00 50.00 

._ 

>--

- - --
40.00 40.00 

- -- - -- '"" -
-----

---
30.00 30.00 

t-- - ---
-

20.00 20.00 

-----
10.00 -------------------R----+----+----+----+----t- 10.00 

f.---1---- --=--=--=---=-~~---·--t= ---··------~--- ....,.,.,__ 

o.oo J::=::t=:.......L=:t==L~~~:__j--==:::t::::::::t~~~~;;t;;;;~ o. oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 

- HydNo.5 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v12 

Hyd. No. 6 
DA17A 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 25 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 2.880 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. = 5.77 in Distribution 
Storm duration = 24 hrs Shape factor 

•Composite (Area/CN) = [(3.730 x 98) + (5.250 x 69) + (1.240 x 65)] / 2.680 

DA17A 
a (cfs} 

14.00 

Hyd. No. 6 -- 25 Year 

--
12.00 

,_ 

10.00 

- - --

8.00 

- --
6.00 

--
4.00 

--
2.00 

-- ~k 
0.00 

Friday, 02/ 16/2016 

= 13.62 cfs 
= 716 min 
= 27,504 cuft 
= 72* 
::: 0 ft 
= 5.00 min 
= Type II 
= 484 

-

-

-

- -

a (cfs) 

14.00 

12.00 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.6 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 201 8 by Autodesk. Inc. v12 Friday, 0211612018 

Hyd. No. 8 
Combine 

Hydrograph type = Combine Peak discharge = 114.53 cfs 
Storm frequency = 25 yrs Time to peak = 718 min 
Time interval = 2min Hyd. volume = 254,880 cuft 
Inflow hyds. = 1, 2, 3, 4,6 Contrib. drain. area = 25.380 ac 

Combine 
a (cfs) 

Hyd. No. 8 -- 25 Year 
Q (cfs) 

120.00 120.00 - - - - - -
,__ -

---- ---- --f-

100.00 100.00 
-- ,_ __ -

- --
- - -

- --
80.00 80.00 

--
- -

--._ -
60.00 60.00 

,_ --- - -- ---- - - - -
--- -

40.00 40.00 
- - ,_ ,_ --- -- -

--1----t---+---t---+----+---+ill- -+---+--+---l----+----t---+- 20.00 

J::.:_L=L:~L=t=:=.L~!:'ll~::l:=:~~~~·-~;;L:_j_ o.oo 
1080 1200 1320 1440 1560 

- HydNo. 8 - HydNo.1 - HydNo. 2 -HydNo.3 
Time (min) 

- HydNo. 4 - HydNo. 6 
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Hyd. No. 10 

Sed Trap to Sed Basin 

Hydrograph type 
Storm frequency 
Time interval 

::: Reservoir (Interconnected) 
= 25 yrs 
= 2min 

= 0.000 cfs 
= n/a 
= O cuft 

Upper Pond = Sediment Trap 
= 8 - Combine 

Peak discharge 
Time to peak 
Hyd. volume 
Lower Pond 
Other Inflow hyd. 
Max. Elevation 
Max. Storage 

= Basin 2 Reduced 
Inflow hyd. :::; 5 - DA17 
Max. Elevation = 704.78 ft = 701.25 ft 
Max. Storage = 54,914 cuft = 336,852 cuft 

Interconnected Pond Routing. Storage Indication method used 

Sed Trap to Sed Basin 
Hyd. No. 10 -- 25 Year 

Q (cfs) Q (cfs} 

180.00 -.---~--.....-------..----.---..------.---..-----.---..----.----r-------..----.- 180.00 - - ---1--- 1---1--- -- - ---·-- -
160.00 -t----+---t-------if-----+--- f----+----1----1---+----+----+----t----+- 160.00 

- - -~ 

--t--~ -- ----
140.00 ------+---1---+-----'1-----------------------+---+- 140.00 

>- - -- -----_,___ --
120.00 -+-------------!1----+---+----ff---+----+----+---+---+-------+~--+- 120.00 

-1- - ---____ --->-

100.00 -r----t-- -+-----!t----+---+--------+----+----+---+---r----t---+- 100.00 --- ---- - - --
--- ---- --- - ---80.00 ------+---11----+--- 1--------+.-----1-- -4------+---+------+----I- 80.00 -----1--- -

60.00 -1-----+----+---l'---+---1-------+.-----1---4------+---+------+----I- 60.00 
---- -----·----· -- -----i---1 ---- ·-

40.00 -+------- -+---.....!----+---+--- --4------+-------+---+-----+--~ 40.00 
-- -- - - --

20.00 --=-- lQ~------ll--:_-:_.-1_--+---+--+---+--+ 20.00 

_,__ 
,_ -
--

J-:::--:::-:~1::-::-::-::-:i~::-:-::-3-E-:-::-::--:E-=-::-::-:;-E~~-~~~~~~~~~~~==~-~-ii~ii~f"ii~~~~~~==:L 0.00 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- Hyd No. 10 - Hyd No.8 
- Outflow Pond 1 -- Hyd No. 5 

lJ J I I U Total storage used = 391 , 766 cu ft 
-- Inflow Pond 3 

Time (min) 



Hydrograph Report 
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Hyd. No. 1 

DA4 

Hydrograph type = SCS Runoff 
Storm frequency = 100 yrs 
Time interval = 2min 
Drainage area = 2.930 ac 
Basin Slope = 0.0 % 
Tc method = User 
Total precip. = 7.73 in 
Storm duration = 24 hrs 

• Composite (Area/CN) = [(2.930 x 72)] / 2.930 

DA4 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

= 20.66 cfs 
= 718 min 
= 47,418 cuft 
= 72* 
= 0 ft 
= 7.94 min 
= Type II 
= 484 

Q (cfs) Hyd. No. 1 - 100 Year Q (cfs) 

21 . 00 -r-----r--....-----.---~--,.---.------,------,.-----.-----.---r-----.----r- 21 .00 

--- - -1---1 

- --
18.00 -+-----+---+-----+---1----+-----t- - ---- - -+-----tl----+---t----+- 18.00 

- ---1--~t-.c~ ~--1--~-·--~ - -

15.00 -+--- --------+---1----+-- ---t- - ----- -+-----tl----+---t--- -+- 15.00 

12. 00 -+----+---+-----+-- --+-- -+-----1i.--- --1---1----+-----<f--- -+-- --+---+- 12.00 

1--1----·- --1 ----
9.00 -+----+- --+--- --+----+---+----1-11-----+--- l----+-----<f----+----+- --+- 9.00 

-----1--1 

--1----~--

6.00 -+----+--+----+----+---+-- --+*---+--- I----+-- --<- - -+----+---+- 6.00 

1---1-~- ---1·-

3.00 -+----+- -+----+-----1-- -+----f-Hl-\ ---+-- --l---+----+--+--- -+-- -I- 3.00 

=~- "-_ o.oo _L_ J_ _ _.l _ _.l __ L~~~_L _ _I::::t::::~'.::::=~==:b:==:l.--1 o.oo 
_,_ 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.1 
Time (min) 
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Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2018 by Autodesk, Inc. v1 2 Friday. 02 / 16 / 2018 

Hyd.No.2 
DA5 

Hydrograph type = SCS Runoff 
Storm frequency = 100 yrs 
Time interval = 2 min 
Drainage area = 1.890 ac 
Basin Slope = 0.0% 
Tc method = User 
Total precip. = 7.73 in 
Storm duration = 24 hrs 

• Composite (Area/CN) = [(2.930 x 72)] / 1.890 

a (cfs) 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 

-- --

-

0 120 240 

- HydNo.2 

-

--

360 480 

DAS 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

Hyd. No. 2 --100 Year 

- - --

-- --
-

--

·-

- -
-- -~ 

= 14.10 cfs 
= 716 min 
= 28,676 cuft 
= 72* 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

--

a (cfs) 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 
600 720 840 960 1080 1200 1320 1440 

Time (min) 
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Hyd.No.3 

DA6 

Hydrograph type = SCS Runoff 
Storm frequency = 100 yrs 
Time interval = 2min 
Drainage area = 16.710 ac 
Basin Slope = 0.0% 
Tc method = User 
Total precip. = 7.73 in 
Storm duration = 24 hrs 

.. Composite (Area/CN) = [(2.930x72)]/16.710 

a (cfs) 

120.00 

100.00 

-
"' -

DA6 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

Hyd. No. 3 -100 Year 

-

- ._ 

- -

= 117.80 cfs 
= 718 min 
= 270,431 cuft 
= 72* 
= 0 ft 
= 6.71 min 
= Type II 
= 484 

'---

--
80.00 -+-- -1- --+---l----+--- +----a..---1------+----+---4---l----I----+-

"'" -
-->- - --

60.00 -+---lr-----1---1---- -i----1----111----1-------+--....i.-----i.---1---1---1-

- - - -

- .__ --.. 11-- --1 

40.00 -+--~---f---1-----4---..._--a.3--4-----4---4------lo----!---~---1-

- _,_ .... -
1----~--~- ---- '- -- '-

-

a (cts) 

120.00 

100.00 

80.00 

60.00 

40.00 

20.00 -+---11---1---+----+----l---...f.-Hl---+---4---l--~---1----11-----1- 20.00 

,__--1----- ~~-:f\:_ ---=._--=._ ==-- ----L-

0.00 r=:t-:-:::L:=:t==-..L~~~=t=::t::::'.::±:::::::::jb==~;;J::=~~=1 o.oo 

,____ 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- Hyd No. 3 
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Hyd. No. 4 
DA7 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 100 yrs 
= 2 min 
= 0.970 ac 
= 0.0 % 
= User 
= 7.73 in 
= 24 hrs 

~Composite (Area/CN) = ((2.930 x 72)) I 0.970 

Q (cfs) 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraul ic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

DA7 
Hyd. No. 4 -100 Year 

= 7.237 cfs 
= 716 min 
= 14,717 cuft 
= 72* 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

8.00 -.----.------.,.---....---.------.,.----.-------..-----.,.----.-------.---...-- --r- 8.00 

6.00 -t-- -----1----- - - ---1--- - - ----+----+----t-----+----+- 6.00 

4.00 ---1-----1-- - -1---1-----1-- - .w--- -1--- -+-- --+------it-----+----+- 4.00 

2.00 -+---+-----+---+----+--- --+------<t-+-- -+-----+---+--- - +-----+---+- 2.00 

_L__J_~_L__L~l-~~L__=t:::::::t:=::~~==~=:d_ 0.00 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 

- HydNo. 4 
Time (min) 
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Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 201 8 by Autodesk, Inc. v12 Friday, 0211612018 

Hyd.No.5 
DA17 

Hydrograph type = SCS Runoff Peak discharge = 88.03 cfs 
Storm frequency = 100 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 182,839 cuft 
Drainage area = 10.220 ac Curve number = 79* 
Basin Slope = 0.0% Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 7.73 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

• Composite (Area/CN) = [(3.730 x 98) + (5.250 x 69) + (1 .240 x 85)) / 10.220 

DA17 
Q (cfs) Hyd. No. 5 -- 100 Year Q (cfs) 

90.00 ---------- ----------------------------- - -.-----.- 90.00 

->--

80.00 ----------------------------------+- 80.00 --
-----

70.00 -+----+----+----+----+-- --+---+----t-- - -+----+-- --+----+- 70.00 1---1------ - -- -
--

-+----1-- --1----1----1----+---ff-- --+----+----+----+-- --+- 60.00 1------

- - ---- - ----- - - -----1+-----+----+-- --+-- --+----+- 50.00 --- --
-

-------------- ------ 11+----+----+----+-- --+----+- 40.00 -

-t------------------ ...----+--- -+----+-- --+----1- 30.00 
--~- ---.--- - ·----- ,__ 

-+----+--- -+----+----+----+----II-+----+----+----+-- --+----+- 20.00 

-+----t----+-- --+----+-- --+-- -f.-H-- --+----+----+----+----+- 10.00 --- -- -
J::....:...._.J:==L=:t:::::::;t~=~~i-=~::::::~=::t:=~b~~ o.oo 

960 1080 1200 1320 

- HydNo.5 
Time (min) 
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Hyd.No.6 

DA17A 

Hydrograph type = SCS Runoff Peak discharge = 21.49 cfs 
Storm frequency = 100 yrs Time to peak = 716 min 
Time interval = 2min Hyd. volume = 43,696 cuft 
Drainage area = 2.880 ac Curve number = 72* 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 7.73 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

*Composite (Area/CN) = ((3.730 x 98) + (5.250 x 69) + (1 .240 x 85)] / 2.880 

DA17A 
Q (cfs) 

Hyd. No. 6 --100 Year Q (cfs) 

24.00 24.00 
- 1- --

--'~ 

- -
20.00 -+---+----+---+----+---+---------+----+-- --1----+- --+----+- 20.00 

--- -
..... - ~ - .._ -

16.00 -1---+-----+----+---+---+-----ll~--+---+---+-----+----+---4- 16.00 
--~ -

--
12.00 -----------------~-----+---+-----+---+----+- 12.00 

- -
--- --------- -

- -----
8.00 -------+----+----+---4---~l-----+----f---4------l~---+----+- 8.00 

-

- -
4.00 -+---+------t----+---+---+---+-tl----+---+----1----1~---+---+- 4.00 

-----------
-

o.oo ..L _ _l __ L _ _L_--1-~~~___i_ _ _=i:::::::±::==::::t:==b=:b:=~ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 

- HydNo. 6 
Time (min) 
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Hyd.No.8 
Combine 

Hydrograph type = Combine Peak discharge = 180.84 cfs 
Storm frequency = 100 yrs Time to peak = 718 min 
Time interval = 2min Hyd. volume = 404,938 cuft 
Inflow hyds. = 1, 2, 3,4,6 Contrib. drain. area = 25.380 ac 

Combine 
Hyd. No. 8 - 100 Year 

a (cfs) a (cfs) 

210.00 -r------.----.------.......----.---..------.---...------..---.....----r--.,....----..----.- 210.00 
- ,__ --- --

---1---1---__ ., __ ._ -

180.00 -+---t---+-----11-----+---+-----+-- - -t----+----i----+---+----+---+- 180.00 __ ._ 

~ ---------1-----1---11·---1--

f- - -- ----~-- --
150.00 -+----+---+----II-----+---+-------+----+---+----+---+----+--~ 150.00 

- -- - --- - --- - -
120.00 120.00 

--,_ -
- - -

---
90.00 90.00 

-- -

- - - --,_ 

60.00 60.00 - - - - -- -
-
-

--- --- . --
30.00 30.00 

- - - - -
~ ,. -"""-............_ ~ 

0.00 - ·-- 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.8 - HydNo.1 - HydNo. 2 - HydNo.3 
Time (min) 

- HydNo. 4 - HydNo. 6 
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Hyd. No. 10 

Sed Trap to Sed Basin 

Hydrograph type 
Storm frequency 
Time interval 

= Reservoir (Interconnected) 
= 100 yrs 
= 2min 

= 0.000 cfs 
= n/a 
= 0 cuft 

Upper Pond = Sediment Trap 
= 8- Combine 

Peak discharge 
Time to peak 
Hyd. volume 
Lower Pond 
Other Inflow hyd. 
Max. Elevation 
Max. Storage 

= Basin 2 Reduced 
Inflow hyd. = 5 - DA17 
Max. Elevation = 705.27 ft = 703.86 ft 
Max. Storage = 62,311 cuft = 549, 111 cuft 

Interconnected Pond Routing. Storage Indication method used. 

a (cfs} 
Sed Trap to Sed Basin 

Hyd. No. 10 - 100 Year 
a (cfs) 

280.00 280.00 
- ---

--· 
- -- ---

240.00 240.00 

I- - ----- >- - -
200.00 200.00 - - - - -- -- --

--.__ 

160.00 160.00 
--'- - - - --

-120.00 120.00 - -
i-- - -- - - - -----

80.00 -+-------t---+--- t---+---------1--_....--4----+---+----+---- 80.00 

40.00 

... --- - ---- - -- - - --
-+-------t---+--___,t---+------..._--1----1---4-----+---+----+---- 40.00 

w.l.--1 --- -­
l\. - --

J-:-::::-:"j:::-:-:-:t=.._Ji..=:=:t::::~~~~tL~~~ ............. ~~~====~iiiiiiiiiiiiiiiiili;;;~;;;;...J..-..:._J_ 0.00 ~ 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- Hyd No. 10 - Hyd No. 8 

- Outflow Pond 1 -- Hyd No. 5 

I I I I I I I Total storage used = 611,422 cuft 

-- Inflow Pond 3 

Time (min) 
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~ Earth nes CLIENT SLATE BELT HEAT RECOVERY CTR, LLC 
... .jlJ.~ PROJECT SLATE BELT HEAT RECOVERY CENTER 
ENGINEERING AND SCIENCt: SUBJECT SWALE DESIGN CALCULATlONS 

PROJ NO. 151014.003 
BY JCHJ DATE 2/6/18 
CHK DEA DATE 2/6/ 18 

TASK: 

Page-~' __ of I 

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 minimum of six inches offreeboard. 

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 (cf s) 

C = runoff coefficient 

I = rainfall intensity (in.) 

A = area (acres) 

Q = 0.95 x 5.79 x 1.41 = 7.76 cfs 

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



Channel Report 
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 30® by Autodesk, Inc. 

Basin No. 2 Swale 

·Trapezoidal 
Bottom Width (ft) 
Side Slopes (z: 1) 
Total Depth (ft) 
Invert Elev (ft) 
Slope (%) 
N-Value 

Calculations 
Compute by: 
Known Q ( cfs) 

Elev (ft) 

705.00 
-

- -- -- --
- -

704.50 
- '-

---
- -
-
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---
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,___ - - - -
>-

- -
>-
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-

-
- -

702.00 
- -
~ - -- -
-
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= 2.00 
= 2.00, 2 .00 
= 2.00 
= 702.00 
= 4.00 
= 0.050 

Known Q 
= 7.76 
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Section 
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Reach (ft) 

Highlighted 
Depth (ft) 
Q (cfs) 
Area (sqft) 
Velocity (ft/s) 
Wetted Perim (ft) 
Crit Depth, Ye (ft) 
Top Width (ft) 
EGL (ft) 

- -
- - -
- - -- -

- -

- -
- -,._,_ ---

-
- -

- -
-- -

Friday, Feb 16 2018 

= 0.67 
= 7.760 
= 2.24 
= 3.47 
= 5.00 
= 0.63 
= 4.68 
= 0.86 
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LEHIGH VALLEY PLANNING COMMISSION 
961 MARCON BOULEVARD, SUITE 310, ALLENTOWN. PENNSYLVANIA 18109 

610-264-4544 FAX 610-264-2616 
TOLL FREE 888-627-8808 

March 14, 2008 

Ms. Joyce A. Lambert, Secretary 
Plainfield Township Municipal Building 
6292 Sullivan Trail 
Nazareth, PA 18064 

Dear Ms. Lambert: 

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

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 
Management 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 I 00% release rate, and a 100% 
release rate for the l 0-, 25-, and 100-year return period storm events. Based on independent 
review calcuJations, 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. 

Plan.nin.g 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 st~rmwater 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. 

I 
I 

Sincerely yours, 

Geoffrey A. R ese, P .E. 
Assistant Director 

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



L VPC ACT 167 REVIEW CHECKLIST 

Development Name:_Gr?.an~d:-=C~e;::;n~tr=al:....:l=.a:::n:=:dfi:::l=.l~(S::.'.,;ou=th~e::.::rn~E:::;xp:.:i::=ans::=io~n':!J.)...::.R:!::e:'...!.v~is~ed~-- Watershed: Bushkill Creek/Martins/Jacoby Creeks 
Reviewer: --Al~len~R::-=. O~'D~e-=:::11~. ==:P:::::.E;;;:.:...::.=.=.l....:.==------Municipality: ___ ~P~la~infi~el:-=;d--=T:.:.o~wans==hip:::i. :-...._ __________ _ 

Date: March 14 2008 
~-~~~~.=.;..~=....;;..;..z..;~=---~~~----~--~~-

Checked by: __________________ _ 

Ordinance 
Reference Item 

Consistency 
w !Ordinance 

Yes No NIA 

301.A-G. General storm water management requirements ....................................... -'X=-'-'--'---

H. Consideration of volwne controls .. . .. . . . . . . .. .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . X I f 

ater 302.A,B. Applicable Stonn W M anaE!ement Pr .. OVlSIODS 

Martins Bushkill Bushkill 
Subarea(s) 46 66 67 

Criteria 30/100% RR 301100% RR 30/1003 RR 

Comment 

Ponion of sire runoff retained by diversion into former quarry. 

Criteria Key : RR = release rate; CND I = conditional no detention I; CND Il = conditional no detention II 

303. A. 
B. 
c. 
D. 

E,F. 
J. 
K. 
L. 
M. 

304.A. 
B. 
c. 
E. 
F. 
G. 
H. 

I. 
J. 

K. 

Desiga. consistency with applicable management provisions from 302.A. and B. _X=-=-' _.c...!_ 
Mapping of Storm Water Management District Boundaries ..................... .... ---''-~' =X=--
Downstream capacity analysis ............................................................ ---'/'---~/ .:;.;X=--
Multiple discharge points within a single subarea .........................•........... _....;l'---......:....1 :..:X'-
Multiple discharge poii)ts within multiple subareas ................................... _.!.!X;......:_l _..:..f_ 
Documentation of no increase in peak or volume ................................. _ _:....I _:_I :..:X:....... 

Documentation of Ono harmD downstream .......................................... _ __.:..,.../ -=--' ::;.;:X'-
Regio~ ?r subregional deten~on analysis . ........................................ _ __:.....! _:...I .:.::X~ 
Capacity improvements analysis ...................................................... _ __:_I _.:....I =X=--

Cornputation method (rational or soil-cover-complex) ............................ --=-=X:.......:....I _..:..,./ -
Verification of detention design by routing ......................................•.. _X~:....I _..:..!_ 
Minimum detention pond free board specifications ................................ _X~l:.._..._.:._I ~ 
Soil-cover-complex method design rainfall ......................................... __:..:X:.......:....f _.:...I_ 
Rainfall intensities for rational method ................ . ............................. -'X~:....l _..:..I_ 
Curve Numbers for soil-cover-complex method ................................... _.!..!X:....:_l _...:.I __ 
Runoff coefficients for the rational method ......................................... _X~:_I _.:....! _ 
Volume co_ntrol storage vol~e ....................................................... _.!..!X:_..:....I --'-'-
Common tune of concentrauon .................................................... · .. _:..:X~J _.;.,./-
Manning equation to calculate watercourse capacity .............................. _.!.!X:_..:....f _..:..I_ 

403. Drainage Plan Contents ................................................................ _X;:.;;....:....I --'---

Rational Method and TR-55 used. 



SEDIMENTATION BASIN NO. 2 



2540-PM-BWM0390 6/2005, continued 

SECTION E. SEDIMENTATION PONDS 

~edimentation ponds and other impoundments must be constructed in accordance with the requirements of Chapter 102 
d this permit before any earthmoving activities start in the drainage area. Each impoundment must be inspected during 

_Jnstruction 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 other modification 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 start of disposal activities. 

Identification §edlmenm!!Qn Ba~in No. 2 
U.S.G.S. Quadrangle Wlod ~gE!, P8 Location: Latitude 40° 57' 23" ; Longitude Z5° 10' 6" 
Or Location from Bottom Right corner of U.S.G.S. Quadrangle; inches North: inches West: 
HYDROLOGY: Drainage area 35.42 acres; Design Storm 25-~§ar, 24-hour Average Watershed Slope<33.3% 
Land Use Begla!meg Quar!Y Soil Type Qrus hed slate/shale Curve Number 7~ Peak Discharge Q cfs 

Embankment Top Width {Minimum) 11 ft 

Outside Slope (Maximum) 1.25 H: l V 
Inside Slope (Maximum) 1.25 H: 1 V 
Top Elevation 706.5' 
Upstream Toe Elevation 696.:lf.! fl. (Qermanent QQOI elev~l!oo 

Liner Materlal (earthen, synthetic, etc.) Earthen 

lmpoundment Length at Bottom U[]l<nQWO 

Dimensions Width at Bottom unknQwn 
and Capacities Length at Crest of Principal Spillway ~IA 

Width at Crest of Principal Spillway NIA 
Depth from Crest of Principal Spillway t:j/A 
Length at Crest of Emergency Spillway 454 ft . 

Width at Crest of Emergency Spillway 41§ ft. 
Volume at Crest of Principle Spillway ~/8 

Principal Time of Detention S§!e H~drom:smb 
Spillway Maximum Sediment Storage Volume 16,867 C.F. (Sed. Trag No. 2) 

Shape (Circular, semi-circular, trapezoid, etc.) ~lA 
Dimensions 01'1 x H x l) N/8 
Inlet Elevation NIA 
Slope and Length t:j/A 
Discharge Elevation N/A 
Spillway Capacity N/8 
Construction Material NIA 

Dewatering Type/Size ~/A 
Device Inlet Elevation NIA 

Discharge Controls (i.e . self draining or valved) NIA 
Discharge Capacity (maximum) NIA 
Time to Dewater Full Pond NIA 

Emergency Shape Irli!12~zoidal 

Spillway Dimensions 01'1 x H x L) 20' bottom width, fri,5' gee12, 1,J5' IQQQ 
Slope 1.0 °Lo 
Discharge Elevation 704 .0 tt. 
Type of Lining/Protection Grass (lined wilh Mlrarnan 
Spillway Capacity (provide design calculations) 200.!i;!3 cfs I'.@. 706.0 ft. 

- 3 -



CLIENT 

PROJECT 

GRAND CENTRAL 
SANITARY LANDFILL 
APPLICATION FOR MAJOR 
PERMIT MODIFICATION 

SUBJECT SEDIMENT A TI ON 
BASIN NO. 2 
CALCULATIONS 

PROJECT NO. 951001.078 
BY AJT DATE 12114107 
CHK TJM DATE 12/14/07 
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," PeIUisylvania 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. I , 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: 

I. 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 stonn 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 ctl'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. 

F:\PROJECT~GCSL\Southem Expansioli2007 October Southern Expamion Revis/oli'onn N-1\Bas/'12\Ba:;i11 2 ca/cs.doc 



GRANO CENTRAL SANITARY LANDFILL 
SOUTHERN EXPANSION 

Proposed Sedfmentatlon Bastn 2 Storage Volume Table 

Elevation Plan Area Average Area Eleva ti on Incremental Cummulatlve 
Difference Volume Volume 

ft. SF SF ft. CF CF 

696.7.9 101,353 
698.0 103,071 102,211 1.21 123,675 123.675 
700.0 111,695 107;354 2.0 214,708 214,708 
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 follows: (A+B+sqrt(A "B)Y3 

By: HAH 
Date: 10/1512006 



SCS Segmental Travel Time 

Summary for Drainage Area 5 

Segment 1: Overland Flow. 
L = 75 ft, S = 0.333 n1tt1 n = 0.15, P(2yr/24hr) = 3.1 in 
Travel Time= 2.6 minutes 

Segment 2: Channel Flow 
A= 6.47 sq. ft, P ::::1 17.39 ft, L = 40 ft, S = 0.03 Wft, n = 0.035 
Travel Time = 0.2 minutes 

Segment 3: Channel Flow , 
A= 6.47 sq. ft, P = 1.7.39 ft, L = 640 .ft, S = 0.06 tuft, n = 0.035 
Travel Time= 1.7 minutes 

Segment 4: Channel f'loY{ 
A= 12 sq. ft, P = 12.65 ft; L = 76 ft, S = 0.16 Wft, 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 = D.333 ft/ft, n = 0.15, P(2yr/24hr) = 3.1 In 
Travel Time = 1.4 minutes 

Segment 2: Channel Flow 
A= 12 sq. ft, P = 12.65 ft, L = 360 ft, S = 0.078 ft/ft, n ::11 0.036 
Travel Time = D.5 minutes 

Total Travel Time= 1.92 Minutes 



Curve Number Weighting 

Description: Drainage Area 17 

Soll Area % Total 
Land use Group CN (acres) Area 

lmperviol!s B 98.0 2.5 19.5 
Vegetated (Fair) B 69.0 10.4 80.6 

Weighted Result 74.7 12.9 fOO.O 



scs Segmental Travel Time 

Summary for Drainage Area 5 Travel Time 

Segment 1: Charinel Flow 
A= 1.77 sq. ft, P = 4.71 ft, L = 50 ft, S = 0.06 Wft, n = 0.013 
Travel Time = 0.1 minutes 

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

Segment 3: Channel Flow 
A = 1·6 sq. ft, P = 12.94 ft, L ~ 45 ft, S = 0.109 Wft, n = 0.0532 
Travel Time = 0.1 minutes 

Segment 4: Channel Flow 
A =.16 sq. ft, P = 12~9.ifft, L = 250 ft, S'= 0~12 Wft, n = 0.0535 
Travel Time = 0.4 minutes 

Total Travel Time= 0.55 Minutes 



SCS TR55 Tabular Method 

Watershed Tltle: Sedimentation Basin 2 

25 Year Type II Storm: Precipitation= 5.6 Inches 

Summary of Input Parameters 

Subarea Area Cuive IA/P Runoff Tc Adj. Tc Tt Adj. n 
{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 2.69 1.920 6.000 0.670 0.000 
3 16.860 72 0.141 2.59 6.710 6.000 0,570 1.260 
4 1.970 72 0.141 2.69 4.610 6.000 0.550 0.000 
5 2.890 72 0.141 2.59 7.940 6.000 0.460 2.400 

Composite 35.420 73 2.68 



Storage/Elevation Curve; F:\PROJECTS\GCSL\Southern Expanslon\2006 Southern Expansion Revlslon\October 2006 Draft\2008 Form 

Basin Storage/Elevation Input 

Elevation Storage 
(ft) (acre·ft) 

696.79 0.0000 
698.00 2.6390 
700.00 4.9290 
702.00 10.9810 
704.00 16.4530 



Basin Basin Riser Box Tallwater Outfall Outfall 
Water Outflow Water Elevation Culvert Culvert 

Elevation (cfs) Elevatlon (ft) Control Override? 

703.54 0.00 NIA NIA NIA NIA 
703.69 0.00 NIA NIA NIA NIA 
703.84 0.00 NIA NIA NIA NIA 
703.99 0.00 NIA NIA NIA NIA 
704.14 3.14 NIA NIA NIA N/A 
704.29 9.37 N/A NIA NIA NIA 
704.44 17.51 NIA NIA NIA N/A 
704.59 27.19 N/A NIA NIA NIA 
704.74 38.19 NIA NIA NIA NIA 
704.89 50.38 NIA NIA NIA NIA 
705.04 63.64 NIA NIA NIA NIA 
705.19 77.89 NIA NIA NIA N/A 
705.34 93.07 NIA NIA NIA N/A 
705.49 109.13 N/A NIA NIA NIA 
705.64 126.01 NIA NIA NIA NIA 
705.79 143.69 NIA NIA NIA N/A 
705.94 162, 13 NIA NIA N/A • NIA 



Modified Puls Routing 

Inflow Hydrograph: F:1PROJECTS\GCSL\Southern Expansiom2001 Oeio!Nlr Southtm E.Ipanalon Rovislon1Fonn N-2\Ba$\n t\Spln2_25YftHYD 
Storage/EtevaUon Cu!'Vt: f;\PROJfCTS\GCSL\Soothem Expans!tm\2007 OetQbar Southern Expansion Revls!onlform 1\1-2\Sasin Z\8asln%.ES 

Basin Bypass Capaelty"' 0,00 ct. 
Starting Pool Ele¥atml = 69$,79 mt 
TI me Interval= 0.100 hours 

Event HydtOgtaph Basin Storage ElevatJon Basin Outflow 
Time Inflow Inflow Used AboveMSl Outflow Total 

{hOU"'l {cfsl {clsl {acre-ft) (feet) (cfsl (cf•) 

0.00 2.90 2.90 0.0000 696.79 0.00 000 
0,10 3,30 3.30 0.0256 696.80 0,00 0.00 
0.20 3.70 3,70 0.0545 696.81 0.00 0.00 
0.30 4.10 4.10 0.0668 696.83 0.00 0.00 
0.40 4,85 4.65 0,1238 696.84 0.00 0,00 
0.50 5.60 580 0,1669 696.86 0.00 0.00 
0.60 6.35 6.35 0.2163 696,88 0.00 0,00 
0.70 18.02 18.02 0.3170 696,93 0.00 0.00 
0.80 29.70 29,70 05142 697.01 0.00 0.00 
0.90 41,37 41.37 0.8079 697.13 0.00 0,00 
1,00 86.35 86.35 1.3357 697.36 0.00 0.00 
1.10 138.37 138.37 2.2843 697,76 0.00 0.00 
1,20 94.66 94.66 3.2272 698.37 0.00 0,00 
1,30 40.97 40.97 3.7876 698.91 0.00 000 
1.40 26.59 26.59 4.0666 699,17 0.00 0.00 
1.50 20.73 20.73 4.2624 699,36 0.00 0.00 
1.60 16.97 16,97 4,4181 699.51 0.00 0.00 
170 13 97 13.97 4.5460 699.63 0.00 0.00 
1 80 12,22 12.22 4.6542 699.74 0.00 0,00 
1.90 11,34 11.34 4,7516 699.83 0.00 0.00 
2.00 10.47 10,47 4.8417 699.92 0.00 0.00 
2.10 9.77 9.77 4,9253 700.00 0.00 0,00 
2.20 9.07 9,07 5.0032 700,02 0.00 0,00 
2.30 8.59 8.59 5.0762 700,05 o.oo 0,00 
2.40 6. 11 8. 11 5.1452 700.07 0.00 0.00 
2,50 7.72 7.72 5,2108 700.09 0.00 0,00 
2.60 7.33 7.33 5.2728 700. 11 0.00 0.00 
2.70 7.01 7,01 5.3320 70013 0,00 0.00 
2.80 6.69 6.69 5.3886 700.15 0.00 0.00 
2.90 6.38 6.38 5.4426 700.17 0.00 0.00 
3.00 6.08 608 5,4941 700.19 0,00 0.00 
3.10 5,86 5.56 5.5435 700.20 0.00 0.00 
3.20 5.65 5.65 5.5910 700.22 0.00 0.00 
3.30 5.43 5.43 5.6368 700.23 0.00 0.00 
3.40 5.33 5.33 5.6813 700.25 0.00 0.00 
3.50 5.22 5.22 5,7249 700.26 0.00 0.00 
3.60 5.12 512 5.7676 700.28 0.00 0.00 
3.70 5.00 5.00 5.8094 700.29 0.00 0.00 
3.80 4.89 489 5.8503 700.30 0.00 000 
3.90 4.77 4.77 5.8902 700.32 0.00 0.00 
4.00 4.65 4.65 5.9291 700,33 0.00 0.00 
4,10 4.56 4.56 5.9672 700,34 0,00 0.00 
4.20 4.46 4.46 6.0045 700,36 0.00 0.00 
4.30 4.37 4.37 6.0410 700,37 0.00 0.00 
4.40 4,28 4.28 6.0767 700,38 0.00 0.00 
4.50 4.18 4.18 6.1117 700,39 0.00 0.00 
4,60 4,09 4.09 6.1458 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 700.42 000 0.00 
4.90 3,80 3.80 6.2436 700.43 0.00 0.00 



Event Hydrograph Basin Storage Elevation Basin Outflow 
Time Inflow Inflow Used Above MSL Outflow Total 

(hours) (els) (els) (acre-rt) (leet) (els) (els) 

10.80 1.97 1.97 7.5240 700.86 0.00 0.00 
10.90 1.96 1.96 7.5402 700.86 0.00 0.00 
11.00 1.96 1.96 7.5584 700.87 0.00 0.00 
11.10 1.91 1 91 7.5724 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 1.71 7.6323 700.89 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 7.6980 700.92 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 1.17 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 700.95 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 700.96 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 
13.90 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 7.8670 700.97 0.00 0.00 
14.30 0.34 0.34 7.8700 700.97 0.00 0.00 
14.40 0.29 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 7.8799 700.98 0.00 0.00 



Basin Basin Riser Box Tallwater Outfall Outfall 
Water Outflow Water Elevation Culvert Culvert 

Elevation (cfs) Elevation (ft) Control Override? 

703.54 0.00 NIA N/A NIA NIA 
703.69 0.00 NIA NIA N/A NIA 
703.84 0.00 NIA NIA NIA N/A 
703.99 0.00 NIA NIA NIA NIA 
704.14 3.14 NIA NIA NIA N/A 
704.29 9.37 NIA N/A NIA N/A 
704.44 17.51 N/A N/A NIA N/A 
704.59 27.19 N/A NIA NIA N/A 
704.74 38.19 NIA NIA NIA N/A 

' 704.89 50.38 NIA NIA NIA N/A 
705.04 63.64 NIA NIA NIA NIA 
705.19 77.89 NIA N/A NIA NIA 
705.34 93.07 NIA N/A NIA NIA 
705.49 109.13 NIA NIA NIA NIA 
705.64 126.01 NIA NIA NIA NIA 
705.79 143.69 NIA NIA NIA NIA 
705.94 162.13 N/A NIA NIA NIA 
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TASK: To evaluate the post-development discharge of proposed Sedimentation Basin No. 2 at Grand Central 
Sanitary Landfill (GCSL) per the Act 167 Stonnwater 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. 

REQIDREMENTS: 

Based on Reference No. l, 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%. 

JSUMPTIONS: 

1. 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 stonn event = 0 cfs 
l 0-year storm event = 0 cfs 
25-year storm event = 0 cfs 
100-year storm event = 0 cfs 



SEDIMENTATION BASIN NO. 2 
POST-DEVELOPMENT 

-



SCS Segmental Travel Time 

Summary for Drainage Area 4 

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

Segment 2: Concentrated F·low 
L = 100 ft, S = 0.1 Wit, Unpaved surface 
Travel Time = 0.3 minutes 

Segment 3: Concentrated F-low 
L = 600 Hi S = 0.02 ftfft, 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 = 40 ft, S = 0.03 ft/ft, n = 0.16, P(2yr/24hr) = 3.1 In 
Travel Time = 4.1 minutes 

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

Segment 3: Channel Flow 
A= 11.5 sq. ft, P = 23.19 ft, L:::. 350 ft, S = 0.04 Wit, n = 0.035 
Travel Time= 1.1 minutes 

Segment 4: Channel Flow 
. A= 12 sq. ft, P = 12.65 ft, L = 365 ft, S = 0.18 Wft, n = 0.045 
Travel Time = 0.4 minutes 

Segment 5: Channel Flow 
A= 12 sq. 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 



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 
~ = 100 ft, S :a 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= 3.14 sq. 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= 26 sq. ft, P = 12.94 ft, L = 250 ft, S = 0.12 ft/ft, n = 0.0635 
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= 7.07 sq. ft, P = 9.42 ft, L = 50 ft, S = 0.02 Wft, n = 0.013 
Travel Time= 0.1 minutes 

Segment 2: Channel Flow 
A= 12 sq. ft, P = 10.94 ft, L = 48 ft, S = 0.167 Wft. n = 0.0523 
Travel Time = 0.1 minutes 

Segment 3; Channel Flow 
A= 16 sq. ft, P = 12.94 ft, L = 45 ft, s = 0.109 ft/ft, n = 0.0632 
Travel Time = 0.1 minutes 

Segment 4·: Channel Flow 
A= 16 sq. ft, P = 12.94 ft, L;: 260 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 II Stonn: Precipitation = 3.1 Inches 

Individual Subarea and Composite Hydrographs 

· Subarea Time (hrs) 
11.0 11.9 12.2 12.6 12.8 13.2 13.6 14.0 15.0 17,0 20.0 26.0 

1 0.20 4.62 11.50 2.81 1.80 1.39 1.14 0.95 0.75 0.53 0.35 0.00 
2 0.01 0.23 0.63 0.16 0.10 0.08 0.07 0.06 0.04 0.03 0.02 0.00 
3 0.13 3.81 13.69 3.67 2.21 1.67 1.37 1.15 0.90 0.63 0.42 0.00 
4 0.02 0.53 1.47 0.38 0.25 0.19 0.16 0~13 0.10 0.07 0.05 0.00 
5 0.02 0.54 2.52 0.69 0.39 0.29 0.24 0.20 0.16 0.11 0.07 0.00 

Composite 0.37 9.72 29.80 7.7.2 4.75 3.62 2.97 2.49 1.94 1.37 0.91 o.oo 

The peak flow Is 45.54 cfs at 12.1 hrs. 



SCS TR55 Tabular Method 

Watershed Title: Sedimentation Basin 2 

10 Year Type II Stonn: Precipitation= 4.9 Inches 

lndfvldual Subarea and Composite Hydrographs 

Subarea Time (hrs) 
11.0 11.9 12.2 12.5 12.8 13.2 13.6 14.0 15.0 17.0 20.0 26.0 

1 0.91 14.11 28.63 6.03 3.77 2.85 2.32 1.92 1.48 1.03 0.68 0.00 
2 0.05 0.78 1.66 0.36 0.23 0.17 0.14 0.12 0.09 0 . .06 0.04 0.00 
3 0.92 13.59 36.02 6.42 4.85 3'.58 2.90 2.41 1.85 1.28 0.84 0.00 
4 0.11 1.84· 3.90 0.6'5 0.54 0.41 0.33 0.28 0.21 0.15 0.10 0.00 
6 0.15 2.00 6.58 1.62 0.87 0.63 0.50 0.42 0.32 0.22 0.15 0.00 

Composite 2.15 32.31 76.80 17.27 10.25 7.65 6.20 5.15 3.96 2.75 1.81 o.oo 

The peak flow Is 113.01 cfs at 12.1 hrs. 



scs TR56 Tabular Method 

Watershed Title: Sedimentation Basin 2 

25 Year Type II Storm: Precipitation 'iii 5.5 Inches 

fndMdual Subarea and Composite Hydrographs 

Subarea Time (hrs) 
11.0 11.9 12.2 12.5 12.8 13.2 13.8 14.0 15.0 17.0 20.0 26.0 

1 1.21 17.83 35.06 7.17 4.46 3.37 2.73 2.26 1.74 1.20 0.79 0.00 
2 0.06 1.01 2.06 0.44 0.27 0.21 0.17 0.14 0.11 o.oa 0.05 0.00 
3 1.26 17.57 44.57 10.15 5.80 4.26 3.44 2.85 2.18 1.61 0.99 0.00 
4 0.16 2.37 4·.83 1:02 0.64 0.49 0.39 0.33 0.25 0.18 0.12 0.00 
5 0.21 2.60 8.13 1.96 1.04 0.76 0.60 0.50 0.38 ()..26 0.17 0.00 

Composite 2.90 41.37 94.66 20.73 12.22 9.07 7.33 6.08 4.85 3.22 2.11 o.oo 

The peak flow Is 138.37 cfs at 12.1 hrs. 



SCS TRBS Tabular Method 

Watershed Title: Sedimentation Basfn 2 

100 Year T:,ipe II Storm: Precipitation= 6.9 Inches 

lndlvldual Subarea and Composite Hydrographs 

Subarea Time (hrs) 
11.0 11.9 12.2 12.5 12.8 13.2 f3.6 14.0 15.0 17.0 20.0 26.0 

1 1.94 27.04 50.85 9.96 6.15 4.62 3.72 3.08 2.35 1.62 1.05 0.00 
2 0.11 1.59 3.05 0.61 0.38 0.29 0.23 0.19 0.16 0.10 0.07 0.00 
3 2.16 27.76 65.85 14.36 8.08 5.69 4.73 3.91 2.96 2.04 1.33 0.00 
4 0.26 3.72 7.16 1.44 0.69 0.67 0.54 0.45 0.34 0.24 0.15 0.00 
5 0.36 4.13 11.99 2.78 1.46 1.03 0.82 0.68 0.51 0.35 0.23 0.00 

Composite 4.83 84.23 138.91 29·.15 16.98 12.49 10.05 8.30 6.31 4.34 2.83 0.00 

The peak flow Is 200.93 cfs at f2.1 hrs. 



Protect Fil .. : 
Outlet Stfucturs Co11flgu,ation: F:\PROJECTS\GCSL\Southem Expanslon\2007 October Southern Expansion RevitlonlfQrm i\J.2\Bat1 
Oh;chatgeJEleva.tfon Curve: F;\PROJECTS'\GCSL\Southern Expansion\2:007 October Southern Expansion Ravlsio11\Form nf·2\Basln: 2\ 

Outlet Structure Configuration 

Stage 1: Emergency Spillway 
Crest Elevation = 704 feet 
Crest Length = 20 feet 
Discharge Coefficient = 3 

Basin Rating Curve 

Basin Ba9in Riser Box Tailwater Outfall Outfall 
Water Outnow Water Elevation Culvert Culvert 

Elevation (els) Elevation (fl) Control Override? 

696.79 0.00 NIA NIA NIA NIA 
696.94 0.00 NIA NIA NIA NIA 
697.09 0.00 NIA NIA NIA NIA 
697.24 0.00 NIA NIA NIA NIA 
697.39 0.00 NIA NIA NIA NIA 
697.54 0.00 NIA NIA NIA NIA 
697.69 0.00 NIA NIA NIA NIA 
697.84 0.00 NIA NIA NIA NIA 
697.99 0.00 NIA NIA NIA NIA 
698.14 0.00 NIA NIA NIA NIA 
698.29 0.00 NIA NIA NIA NIA 
698.44 0.00 NIA NIA NIA NIA 
698.59 0.00 NIA NIA NIA NIA 
698.74 000 NIA NIA NIA NIA 
698.89 0.00 NIA NIA NIA NIA 
699.04 0.00 NIA NIA NIA NIA 
699.19 0.00 NIA NfA NIA NIA 
699.34 0.00 NIA NIA NIA NIA 
699.49 0.00 NIA NIA NIA NIA 
699.64 0.00 NIA NIA NIA NIA 
699.79 0.00 NIA NIA NIA NIA 
699.94 0.00 NIA NIA NIA NIA 
700.09 000 NIA NIA NIA NIA 
700.24 0.00 NIA NIA NIA NIA 
700.39 0.00 NIA NIA NIA NIA 
700.54 0.00 NIA NIA NIA NIA 
700.69 0.00 NIA NIA NIA NIA 
700.84 0.00 NIA NIA NIA NIA 
700.99 0.00 NIA NIA NIA NIA 
701.14 0.00 NIA NIA NIA NIA 
701.29 0.00 NIA NIA NIA NIA 
70144 0.00 NIA NIA NIA NIA 
701.59 0.00 NIA NIA NIA NIA 
701.74 0.00 NIA NIA NIA NIA 
701.89 0.00 NIA NIA NIA NIA 
702.04 0.00 NIA NIA NIA NIA 
702.19 0.00 NIA NIA NIA NIA 
702.34 0.00 NIA NIA NIA NIA 
702.49 0.00 NIA NIA NIA NIA 
702.64 0.00 NIA NIA NIA NIA 
702.79 0.00 NIA NIA NIA NIA 
702.94 0.00 NIA NIA NIA NIA 
703.09 0.00 NIA NIA NIA NIA 
703.24 0.00 NIA NIA NIA NIA 
703.39 0.00 NIA NIA NIA NIA 



Modified Puls Routing 
Summary of Results 

In now Hydrograph: F:IPROJECTS\GCSL\SoulJlem Expansion\2007 October South em Expansion Revlslon\Form 111-2\Baaln 2\Basin2_2YR.HYD 
Storage/Elevation CuNe: F:IPROJECTS\GCSL\Southem Expansionl2DD7 October Southern Expansion Revlsion\Fonn nl-2\Basln 2\Basln2.ES 

Basin Bypass Capacity= 0.00 cfs 
Starting Pool ElevaUon = 696.79 feet 
Time Interval • D.100 hours 
Total number of Inflow pointJ ~ 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 0.37 0.37 0.0000 696.79 0.00 0.00 

Max. Inflow 1.10 45.54 45.54 0.6131 697 .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 2.7729 697.97 0.00 0.00 



Event Hydrograph BM In Storage Elevation Basin Outflow 
Time Inflow rnttow Used Above MSl. Outnow Total 

(hours) {els) (cfs) (acre.ft) (feet) (cf•) (Cfs) 

5.00 1.56 1.56 2.0805 697.68 0.00 0.00 
5.10 1.54 1.54 2.0933 697.66 0.00 0.00 
5.20 1.51 1.51 2.1060 697.69 0.00 0.00 
5 30 1.48 1.46 2.1183 697.69 0.00 0.00 
5.40 1 45 1.45 2.1304 697.70 0.00 0.00 
5.50 1.43 1.43 2.1423 697.70 0.00 000 
5.60 1.41 1.41 2.1540 697.71 0.00 0.00 
5.70 1.40 1.40 2.1657 697.71 0.00 0.00 
5.60 1.39 1.39 2.1772 697.72 0.00 0.00 
5.90 1.:lll 1.38 2.1686 697.72 0.00 0.00 
6.00 1.37 1.37 2.2000 697.73 0.00 0.00 
6.10 1.35 1.35 2.2112 697.73 0.00 0.00 
6.20 1.34 1.34 2.2224 697.74 0.00 0.00 
6.30 1.32 1.32 2.2333 697.74 0.00 0.00 
6.40 1.30 1.30 2.2442 697.75 0.00 0.00 
6.50 1.29 1.29 2.2549 697.75 0.00 0.00 
6.60 1.28 1.28 2.2655 697.76 0.00 0.00 
6.70 1.27 1.27 2.2760 697.76 0.00 0.00 
6.80 1.25 1.25 2.2864 697.76 o.oo 0.00 
6.90 1.24 1.24 2.2967 697.77 0.00 0.00 
7.00 1.23 1.23 2.3069 697.77 0.00 0.00 
7.10 1.22 1.22 2.3171 697.78 0.00 0.00 
7.20 1.20 1.20 2.3271 697.78 0.00 0.00 
7.30 1 19 1.19 2.3369 697.79 0.00 0.00 
7.40 1.17 1.17 2.3467 697.79 0.00 0.00 
7 50 1 16 1.16 2.3563 697 79 0.00 0.00 
7.60 1.14 1.14 2.3658 697.80 0.00 0.00 
7.70 1.13 1.13 2.3752 697.80 0.00 0.00 
7.80 1.11 1.11 2.3845 697.81 0,00 0.00 
7.90 1.10 110 2.3936 697.61 0.00 0.00 
8.00 1.08 1.08 2.4026 597.81 0.00 0.00 
8.10 1.06 1.06 2.4114 697.82 0.00 0.00 
6.20 1.05 1.05 2.4202 697.82 0.00 0.00 
8.30 1 03 1.03 2.4268 697.83 0.00 0.00 
8.40 1.01 1.01 2.4372 697.83 0.00 0.00 
8.50 100 1.00 2.4455 697.83 0.00 0.00 
8 60 0.98 0.96 2.4537 697.84 0.00 0.00 
8,70 0.96 0.96 2.4617 697.84 0.00 0.00 
8.80 0.95 0.95 2.4696 697.84 0.00 0.00 
8.90 0.93 0.93 2.4774 697.85 0.00 0.00 
9.00 0.91 0.91 2.4850 697.85 000 0.00 
9.10 0.91 0.91 2.4925 697.85 0.00 0.00 
9.20 0.91 0.91 2.5000 697.86 0.00 0.00 
9.30 0.90 0.90 2.5075 697.86 0.00 0.00 
9.40 0.90 090 2.5149 697.86 0.00 0.00 
9.50 0.90 0.90 2.5224 697.87 0.00 0.00 
9 60 0.90 0.90 2.5298 697.87 000 0.00 
9.70 0.89 0.89 2.5372 697.87 0.00 0.00 
9.80 0.89 0.89 2.5445 697.87 0.00 0.00 
9.90 0.89 0.89 2.5519 697.86 0.00 0.00 
10.00 0.88 0.88 2.5592 697.88 0.00 0.00 
10.10 0.88 0.88 2.5665 697.88 0.00 0.00 
10.20 0.86 0.86 2.5738 697.89 0.00 0.00 
10.30 0.88 0.88 2.5810 697,89 0.00 0.00 
10.40 0.87 0.87 2.5883 697.89 0.00 0.00 
10.50 0.87 0.87 2.5955 697.90 0.00 0.00 
10.60 0.87 0.87 2.6026 697.90 0.00 0.00 
10.70 0.87 0.87 2.6098 697.90 0.00 0.00 



Modified Puls Routing 
Summary of Results 

Inflow Hydrograph: F:IPROJECTS\GCSLISouthem Expanslonl2007 October Southern Expansion Revfslon\Fonn Rl-2\Basin 2\Basln2_10YR.HYD 
Storage/Elevation Curve: F:IPROJECTS\GCSL\Soulhem Expanslonl2007 October Southern Expansion Ravlslon\Form Rl-2\Basln 2\Basln2.ES 

Basin Bypass Capacity= 0.00 eta 
Starting Pool ElevaUon'" 696.79 feet 
Time Interval = 0.100 hours 
Total number of lnHow points= 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 2.15 2.15 0.0000 696.79 0.00 0.00 

Max. Inflow 1.10 113.01 113.01 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 Hydrogtaph aastn Storago Elevation Basin Outflow 
Time Inflow Inflow Used AbovoMSL Outflow Total 

(hours) (els) (els) (aero-It) (foot) (els) (els) 

5.00 3.16 3.16 5.1308 700.07 0.00 0.00 
5.10 3.10 3.10 5.1567 700.08 0.00 0.00 
5.20 3.04 3.04 5.1820 700.08 0.00 0.00 
5.30 2.99 2.99 5.2069 700.09 0.00 0.00 
5.40 2.93 2.93 5.2314 700.10 0.00 0.00 
5.50 2.87 2.87 5.2554 700.11 0.00 000 
5.60 2.85 2.85 5.2790 700.12 0.00 0.00 
5.70 2.82 2.82 5.3024 700.12 o.oo 0.00 
5.80 2.80 2,80 5.3257 700.13 0.00 0.00 
5.90 2.77 2.77 5.3487 700.14 0.00 0.00 
6.00 2.75 2.75 5.3715 700.15 0.00 000 
6.10 2.72 2.72 5.3941 700.15 0.00 0.00 
6.20 2.69 2.69 5.4164 700.16 0.00 0.00 
6.30 266 2.66 5.4386 700.17 0.00 0.00 
6.40 2.63 2.63 5.4604 700.18 0.00 0.00 
6.50 2.60 2.60 5.4820 700.18 0.00 0.00 
6.60 2.57 2.57 5.5034 700. 19 0.00 o.oo 
6.70 2.55 2.55 5.5245 700.20 0.00 0.00 
6.60 2.52 2.52 5.5455 700.20 0.00 0.00 
6.90 2.50 2.50 5.5662 700.21 0.00 0.00 
7.00 2.47 2.47 5.5868 700.22 0.00 0.00 
7.10 2.44 2.44 5.6071 700.22 0.00 0.00 
7.20 2.40 2.40 5.6271 700.23 0.00 0.00 
7.30 2.37 237 5.6468 700.24 0.00 0.00 
7.40 2.33 2.33 5.6662 700.24 0.00 000 
7.50 2.29 2.29 5.6853 700.25 o.oo 0.00 
7.60 2.26 2.26 5.7041 700.26 0.00 0.00 
7.70 2.22 2.22 5.7226 700.26 0.00 0.00 
7.80 2.19 2.19 5 7408 700.27 0.00 000 
7.90 2.15 215 5.7588 700.27 0.00 0.00 
8.00 2.12 2.12 5.7764 700.28 0.00 0.00 
8.10 2.09 2.09 5.7938 700.29 0.00 0.00 
8.20 2.06 2.06 5.8110 700.29 0.00 0,00 
8.30 2,02 2.02 5.8278 700.30 0,00 0,00 
8.40 1.99 1.99 5.8444 700.30 0.00 0.00 
8.50 1.96 1.96 5.8607 700.31 0.00 0.00 
8.60 1.93 1.93 5.8768 700.31 0.00 0.00 
8,70 1.90 1,90 5.8926 700.32 0.00 0.00 
8,80 1.87 1.87 5.9082 700,32 0,00 0.00 
8.90 1.84 1.84 5.9235 700,33 0.00 0.00 
9.00 1.81 1.81 5.9386 700.33 0.00 0.00 
9.10 1.80 1.80 5.9535 700.34 0.00 0.00 
9.20 1.79 1.79 5.9683 700.34 0.00 0.00 
9.30 1.79 1.79 5.9831 700.35 0.00 0.00 
9.40 1.78 1.78 5.9979 700.35 0.00 0.00 
9.50 1.77 1.77 6.0126 700.36 0.00 0.00 
9.60 1.77 1.77 8.0272 700.36 0.00 0.00 
9.70 1.76 1.76 6.0418 700.37 0.00 0.00 
9.80 1.75 1.75 6.0563 700.37 0.00 0.00 
9.90 1.75 1.75 6.0707 700.38 0.00 0.00 

10.00 1.74 1.74 6.0852 700.38 0.00 0.00 
10.10 1.74 1.74 6.0995 700.39 0.00 0.00 
10.20 1.73 1.73 6.1139 700.39 0.00 0.00 
10.30 1.72 1.72 6.1281 700.40 0.00 0.00 
10.40 1.72 1.72 6.1424 100.40 0.00 0.00 
10.50 1. 71 1.71 6.1565 700.41 0.00 0.00 
10.60 1.70 1.70 6.1706 700.41 0.00 0.00 
10.70 1.70 1.70 6.1847 700,42 0.00 0.00 



Modified Puls Routing 
Summary of Results 

In now Hydrograph; F :\PROJECTS\GC SL\Southarn Expansion\2007 October Southern Expansion Revlsion\Form 111-2\Basln 2\Basln2_2!1YR.HYD 
Storage/Elevation Curve: F:\PROJECTS\GCSL\Southern Expanalon\2007 October Southern Expansion Revlslon\Form 111·2\Basin 2\Basfn2.ES 

Basin Bypass Capacity " 0.00 cfs 
Starting Pool Elevations 698.79 feet 
Time Interval = 0.100 houl"9 
Total number of lnnow points= 151 

Event Hydrograph Basin Storage Elevation Basin Outflow 
Time Inflow Inflow Used Above MSL Outflow Total 

(hours) (cfs) (cfs) (acre-ft) (feet) (cfs) (cts) 

Start 0.00 2.90 2.90 0.0000 696.79 0.00 0.00 

Max. Inflow 1.10 138.37 138.37 2.2643 697.76 0.00 0.00 

Max. Outflow 15.00 0.00 0.00 7.8799 700.98 0.00 0.00 

Final 15.00 0.00 0.00 7.8799 700.98 0.00 0.00 



Event Hydrograph Basin Storage Elevation Basin Outnow 
Time Inflow Inflow Used AboveMSL Outflow Total 

(hoursj (cfsl {cfs) (aero-ft) (l••tl (cfsl (els) 

5.00 3.71 3.71 6.2747 700.44 0.00 0.00 
5.10 3.64 364 6.3050 700.45 0.00 0.00 
5.20 3.57 3.57 6.3348 700.46 0.00 0.00 
5.30 3.51 3.51 6.3641 700.47 0.00 0.00 
5.40 3.44 3.44 6.3928 700.48 0.00 0.00 
5.50 3.37 3.37 6.4210 700.49 0.00 0.00 
5.60 3.34 3.34 6.4487 700.50 0.00 0.00 
5.70 3.31 3.31 6.4762 700.51 0.00 0.00 
5.80 328 3.28 6.5034 700.52 0.00 0.00 
5.90 3.25 3.25 6.5304 700.53 0.00 0.00 
6.00 3.22 3.22 6.5571 700.54 0.00 0.00 
6.10 3. 19 3.19 6.5836 700.55 0.00 0.00 
6.20 3. 15 3.15 6.6098 700.56 0.00 0.00 
6.30 3.12 3.12 6.6357 700.56 0.00 0.00 
6.40 3.08 3.06 6.6613 700.57 0.00 0.00 
6.50 3.05 3.05 6.6867 700.58 0.00 0.00 
6.60 3.02 3.02 6.7117 700.59 000 0.00 
6.70 2.99 2.99 6.7366 700.60 0.00 0.00 
680 2.96 2.96 6.7612 700.61 0.00 0.00 
6.90 2.93 2.93 6.7855 700.61 0.00 0.00 
7.00 2.90 2.90 6.8096 700.62 0.00 0.00 
7.10 2.85 2.85 6.8333 700.63 0.00 0.00 
7.20 2.81 2.81 68567 700.64 0.00 0.00 
7.30 2.77 2 77 6.8798 700.64 0.00 0.00 
7.40 2.73 2.73 6.9025 700.65 0.00 0.00 
7.50 2.68 2.68 6.9249 700.66 0.00 0.00 
7.60 2.64 2.64 6.9469 700.87 0.00 0.00 
7.70 2.60 2.60 6.9685 700.87 0.00 0.00 
7.80 2.55 2.55 6.9898 700.66 0.00 0.00 
7.90 2.51 2.51 7.0107 700.69 0.00 0.00 
8.00 2.47 2.47 7.0313 700.69 0.00 0.00 
6. 10 2.43 2.43 7.0515 700.70 0.00 0.00 
820 2.40 2.40 7.0715 700.71 0.00 0.00 
8.30 2.36 2.36 7.0912 700. 71 0.00 0.00 
8.40 2.32 2.32 7. 1105 700.72 0.00 000 
8.50 2.29 2.29 7.1295 700.73 0.00 0.00 
6.60 2.25 2.25 7.1483 700.73 0.00 0.00 
8.70 2.22 2.22 7.1668 700.74 0.00 0.00 
8.60 2.18 2. 16 7.1650 700.75 0.00 0.00 
8.90 2.14 2.14 7.2028 700.75 0.00 0.00 
9.00 2. 11 2.11 7.2204 700.76 0.00 0.00 
9.10 2.10 2.10 7.2378 700.78 0.00 0.00 
9 20 2.09 2.09 7.2551 700.77 0.00 o.oo 
9.30 2.09 2.09 7.2724 700.77 0.00 0.00 
9.40 2.08 2.08 7.2896 700.78 0.00 0.00 
9.50 2 07 207 7.3067 700.79 0.00 0.00 
960 2.06 2.06 7.3238 700.79 0.00 0.00 
9.70 2.06 2.06 7.3408 100.80 0.00 0.00 
980 2.05 2.05 7.3578 700.80 0.00 0.00 
9.90 2.04 2.04 7.3747 700.81 0.00 0.00 

10.00 2.03 203 7.3915 700.81 0.00 0.00 
10.10 2.03 2.03 7.4083 700.82 0.00 0.00 
10.20 2 02 2.02 7.4250 700.62 0.00 0.00 
10.30 2.01 2.01 7.4417 700.83 0.00 0.00 
10.40 2.00 2.00 7.4583 700.84 000 0.00 
10.50 2.00 2.00 7.4748 700.84 0.00 0.00 
10.60 1.99 1.99 7.4913 700.85 0.00 0.00 
10.70 1.98 1.98 7.5077 700.85 0.00 0.00 



Modified Puls Routing 
Summary of Results 

In now Hydrograph: F:IPROJECTS\GCSL\Southern Ex.pan alcnl.2007 October Southern Ex.pan1ion Aevlslon\Fon11 ftl·2\Basin 2\Ba.in2_ 1 OOYR.HYD 
Storage/Elevatlon Curve: F:IPROJECTSIGCSL\Southern Expanslon\2007 October Soulhem Expansion Revlslon\Fonn 1\1·2.IBasln 2\Basin2.ES 

Basin Bypass Capacity= 0.00 ct. 
Starting Pool Elevation= 696.79 leet 
Time Interval= o.100 hours 
Total number of lnnow points = 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 4.83 4.83 0.0000 696.79 0.00 0.00 

Max. Inflow 1.10 200.93 200.93 3.4293 698.56 0.00 0.00 

Max. Outflow 15.00 0.00 0.00 11.2511 702.07 0.00 0.00 

Final 15.00 0.00 0.00 11.2511 702.07 0.00 0.00 



Event Hydrograph Sasln Storage Elevation Basin Outflow 
Time Inflow Inflow Used AboveMSL Outflow Totat 

(hours) (cfs) (era) (acre-ft) (feet) (of•) (cfs) 
-··--·· 

5.00 5.02 5.02 9.0957 70138 0.00 0.00 
510 4.93 4.93 9.1368 701.39 0.00 0.00 
5.20 4.83 4.83 9.1771 701.40 0,00 0,00 
5.30 4,74 4.74 9.2167 701.42 0.00 0.00 
5.40 4.65 4.65 92555 701.43 0.00 0.00 
5.5-0 4.56 4.56 9.2935 701.44 0,00 0.00 
5.60 4,51 4.51 9.3310 701.45 0.00 0.00 
5.70 4.47 4.47 9.3681 701.47 0.00 0.00 
5.80 4.43 4.43 9.4049 701.48 0.00 0.00 
5.90 4.39 4.39 9.4413 701.49 0.00 0.00 
6.00 4.34 4.34 9.4774 701.50 0.00 0.00 
6.10 4.30 4.30 9.5131 701.51 0.00 0,00 
6.20 4.25 4.25 9.5484 701.53 0.00 0,00 
6.30 4.21 4.21 9.5834 701.54 0.00 0.00 
6.40 4,17 4.17 96180 70155 0.00 0.00 
6.50 4.12 4.12 9.6523 701.56 0.00 0.00 
6.60 4.08 4.08 9.6862 701.57 0.00 0.00 
6.70 4.04 4.04 9.7197 701.58 0.00 0.00 
6.80 3.99 3,99 9.7529 701.59 0.00 0.00 
6.90 3.95 3.95 9.7857 701.61 0.00 0.00 
7.00 3.91 3.91 9.8182 701.62 0.00 0.00 
7.10 3.85 3.85 9.8502 701.63 0.00 0.00 
7.20 3.79 3.79 9.8818 701.64 0.00 0,00 
7.30 3.72 3.72 9.9129 701.65 0.00 0.00 
7.40 3.66 3.66 9.9433 701.66 0.00 0.00 
7.50 3.60 3.60 9.9733 701.67 0.00 0.00 
7.60 3.54 3.54 10.0029 701.68 0.00 0.00 
7.70 3.48 3.48 10.0319 701,69 0.00 0.00 
7.80 3.42 3.42 10.0604 701.70 0.00 0.00 
7.90 3.36 3.36 10.0884 701. 71 0.00 0.00 
8.00 3.30 330 10.1159 701.71 0,00 0.00 
8.10 3.25 3.25 10.1430 701.72 0.00 0.00 
8.20 3.20 3.20 10 1696 701.73 0.00 0.00 
8.30 3.16 3,16 10.1959 701.74 0.00 0.00 
8.40 3.11 3.11 10.2218 701.75 0.00 0.00 
8.50 3.06 3.06 10.2473 701.76 0.00 0.00 
8.60 3.02 3.02 10.2724 701.77 0.00 0.00 
8.70 2.97 2.97 10.2972 701.77 0.00 0.00 
8.80 2.92 2.92 10.3215 701.78 0.00 0.00 
8.90 2.88 2.88 10.3455 701.79 0.00 0.00 
9.00 2.83 2.83 10.3691 701.80 0.00 0.00 
9.10 2.82 2.82 10.3924 701.81 0.00 0,00 
9.20 2.81 2.81 10.4157 701.81 0.00 0.00 
9.30 2.80 2.80 10.4389 701.82 0,00 0.00 
9.40 2.79 2.79 10.4620 701.83 0.00 0.00 
9,50 2.78 2.78 10.4850 701.84 0.00 0.00 
9.80 2.76 2.76 10.5079 701.84 0.00 0.00 
9.70 2.75 2.75 10.5307 701.85 0.00 0.00 
9.80 2.74 2.74 10.5533 701.66 0.00 0.00 
9.90 2.73 2.73 10.5760 701.87 0.00 0.00 

10.00 2.72 2.72 10.5985 701.87 0.00 0.00 
10.10 2.71 2.71 10.6209 701.88 0.00 0.00 
10.20 2.70 2.70 10.6433 701.89 0.00 0.00 
10.30 2.69 2.69 10.6655 701.00 0.00 0.00 
10.40 2.68 2.88 10.6877 701.90 0.00 0.00 
10.5-0 2.67 2.67 10.7098 701.91 0,00 0.00 
10.60 2.68 2.66 10.7319 701.92 0,00 0.00 
10.70 2.65 2.65 10 7538 701.92 0.00 0,00 



CLIENT GRAND CENTRAL 
_SANITARY LANDFILL 

PROJECT APPLCCATION FORMAJOR 
PERMIT MODIFICATION 

SUBJECT SEDIMENTATION 
BASIN NO. 2 
INLET STRUCTURES 

PROJECTNO. 951001.078 
BYHAH DATE 10/15/06 
CHK TJM DATE t0f24/06 
Page 1 of 2 

TASK: To design the inlets, culverts, and channel that discharges stonnwater 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 :prawing No. E-288. 

CALCULATIONS: 

1. Inlet No. 3 

Tnlet No. 3 will convey stonnwater runoff ~om dramage areas 6 and 7. The combined 25-year, 24-
hour storm event peak flow is 67 .1 7 cfs. The inlet will be a double P ADOT Type M inlet \.Vith 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) 

2411 reinforced concrete pipe (RCP) 
Design flowrate = 67.17 cfs 
Inlet Elevation of Culvert= 762.0 ft. 
Outlet 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.ls 

Outlet 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 \Viii convey stonnwater runoff from drainage area 5. The 25-year, 24-hmu storm event 
peak -flow is 7 .93 cfs. The inlet will be P ADOT 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 11 RCP 
Design flowrate = 7.93 cfs 
Inlet Elevation of Culvert= 744.0 ft. 
Outlet Elevation of Culvert = 7 41.0 ft. 

F:\PROJECTS\GCSL'o,Southerff Expatuior1\2006 Southern E:xpaMicm Revu/011\0ctober 2006 Draft't2006 FormslForm /\Form I 
AttachmentsV-2\Ba.sin 2\Basin 2 Ir1let Struclures.dac 



SCS Segmental Travel Time 

Summary for Drainage Area 4 

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

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

Segment 3: Concentrated Flow . . 
L = 600 ft, S :::i 0.02 ·ft/ft, Unpaved surfa_ce 
Travel Time= 4.4 minutes 

Total Travel Time = 7 .94 Minutes 



SCS TR55 Tabutar Method 

Watershed Title: Drainage Area 4 

25 Year Type II Stonn: Precipitation = 5;5 Jnches 

Individual Subarea and Composite Hydrographs 

Subarea Time (hr&) · 
11.0 11.9 12.2 12.5 12.8 13.2 13.8 14.0 15.0 17.0 20.0 26.0 

1 0.21 2.77 7.93 1.86 1.02 0.74 0.59 0.49 0.38 0.26 0.17 0.00 

Composite 0.21 2.77 7.93 1.86 1.02 0.74 0.59 0.49 p.38 0.26 0.17 0.00 

.-The peak flow Is 9.77 cfs at 12.1 hra. 



SCS TR55 Tabular Method 

Watershed Title: Drainage Area 5 

25 Year Type II Storm: Precipitation ::s 6.5 Inches 

Summary of Input Parameters 

Subarea Area Curve IA/P Runoff Tc Adj. Tc Tt 
(acres) Number (Jn) {min) (min) (min) 

1 1.970 72 0.141 2.59 4.610 6.000 0.000 

Composite 1.870 72 2.59 

Adj. Tt 
(min) 

0.000 



SCS Segmental Travel Time 

Summary for Drainage Area 6 

Segment 1: Overland Flow 
. L = 40 ft. S = 0.03 ft/ft, n = 0.15, P(2yr/24hr) = 3.1 in 
Travel Time= 4.1 minutes 

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

Segment 3: Channel flow 
A= 11.5 sq. ft, P = 23.19 ft. L = 350 ft, S = 0.04 ft/ft. n = 0.035 
Travel Time= 1.1 minutes 

I 

Segment 4: Channel Flow 
A= 12 sq. ft, P = 12.65 ft, L = 365 ft, S = 0.18 ft/ft, n = 0.045 
Travel Time= 0.4 minutes 

Segment 5: Channel Flow 
A= 12 sq. ft, P = 12.65 ft, L = 505 ft, S = 0.333 ft/ft, n = 0.045 
Travel Time= 0.5 minutes· 

Total Trav.el Time= 6.71 Minutes 



SCS TR55 Tabular Method 

Watershed Title; Drainage Area 6 

25 Year Type II Storm: Precipitation = 5.5 Inches 

lndlvldual Subarea and Composite Hydrographs 

Subarea Time (hra) 
11.0 11.9 12.2 12.5 12.8 13.2 13.6 14.0 16.0 17.0 20.0 28.0 

1 1.28 18.72 43.20 9.65 5.66 4.22 3.41 2.63 2.17 1.51 0.99 0.00 

Composite 1.28 18.72 43.20· 9.55 5.66 4.22 3.41 2.83 2.17 1.51 0.99 0.00 

The peak flow Is 63.79cfsat12.1 hrs. 



SCS TR55 Tabular Method 

Watershed Title: Drainage Area 7 

25 Year Type II Stonn: Preclpll'atlon = 5.5 Inches 

Summary of Input Parameters 

Subarea Area Curve IA/P Runoff Tc Adj. Tc Tl 
(acres) Number . (In) (min) (min) (min) 

1 0.840 72 0.141 2.59 1.920 6.000 0.000 

Composite 0.840 72 2.59 

AdJ. Tl 
(min) 

0.000 



!NL[! NO. l CAPAC!J)" 

PROJECT NAME: 
LOCATION: 

GRAND CENTRAL SANITARY LANDFILL, SOUTHERN EXPANSION 
NORTHAMPTON COUNTY, PA 

PREPARED BY: T JM DA TE: 10'1312006 
CHECKED BY: HAH DATE: 10114/2006 

WATER WEIR FLOW (2) ORIFICE FLOW [3) PIPE FLctrN (4) 
SURFACE INLET TOP OF INLl!T 3t" RCP 

ELEVATION (1) HUD Q HEAD Q PIPE HEAD 
IFTI IFT) (CFS) 1rn (Cflill {FT) 

767.0 0.00 0 .00 0.00 0.00 3.!5 
767.1 0.10 2.19 0.10 22.97 18 
767.2 0 .20 6.19 0.20 32.-411 3..7 
787.3 0.30 11 .38 CL30 39.7' u 
767.4 o.40 17.52 0..40 ol.5.93 :u 
787.5 0.50 24.~ a.so 51.35 4 
181,a 0.60 32.18 0.60 511.28 4.1 
767.7 0.70 40.SB 0.70 60.78 4.2 
7117.a 0.80 49.155 0.80 84.95 4.3 
787.9 0.90 59.13 0.90 68.90 4A 
roa.o 1.00 69.25 1.00 72.63 4.5 
768.1 1.10 79.89 1.10 78.17 .... 
768.2 1.20 91.03 1.20 79.68 4.7 
768.3 1.30 102.84 t.30 82.11 4.S 
788.4 1..40 114.Tj 1.40 ~us 4.9 
768.11 1.50 127.22 1.50 88M 6 
768.6 1.60 140.16 1.60 91.81' 11.1 
70U f.70 163.49 1-70 94.SB. 4..2 
768.8 f .80 187.U l.80 97.44 53 
7611.9 1.90 181.36 ·uo 100.11 5.4 
769.0 2.00 195.57 2.00 102.71 5.5 

NOTE.S: 
( 1) Top or inlet elevilllon, ft. = 767 

(2) Weir now, a " CLHA 1.s 
""'1ere: C •weir coemcrent... 3.00 

. L "'weir !ength, ft. = where 
lnlt!! dimension•'" 24" x 45.25" 

L "'we~ length, II. = 23.08 
ti .. head over Inlet, ft (See lable) 
number ol lnleta = 2 

(3) Qrif~ now 111 roug ll top of In It!! , Q "' Ca(2gh )"0.5 
""'1ere: C " or1flco coal'llcJ ent • 0.60 

a= a-os,,...i;ectlonal now !Ilea or Inlet. sq. n." 1S.O& 
...mere lnlel dlmanaloll8 ,. 2.4" x 45.25" 

g •acceleration af grll'lity" 32.2 fl/aeoc•s 
h " head on lop or lhe inlet gn1te (See !able) 

(4) Pipe now, a= A[(2gh)/(1+ l<a')Jh0.5 
""'1ere; A " a-os11-Hcilonal area <JI pipe, sq. I\, " 7 .07 

g • acceleralfon of gravity = 32.2 ftlsee"s 
1-l =head above center11ne of outlul pipe, 763.5 

wllere elevation or outlet pipe = 762 
Ke'"' c:omblned enlr<lnce and bend head loss <:Olllllcier 2.00 
d " In std" dfa meter of pipe, lllcfl&S = 36.00 
number of pipes = l .00 

(5) Pipe now. a "' (1.49Jn)AIRA(Z/3)J(S"<>.5) 
""'1ere: 

Manning's "n" " 
A"' Q"Oss-sectlonal arEta or pipe, sq. n. ,. 
d " Inside <llamater or pipe, Inches z 

R = hydraulk: (adJu s, II. • AJP ,. 
P •wetted pelimBlftl", ft"' 
S ozskipe, Ml 
I 11lel ln11er1, ft = 
OuUel Invert. fl = 
l"' pipe lengUi. n. = 
number of pipes "' 

(6) LeiiSl of Cl!ifrce, wjer, or pipe now. (See table) 

ADDITIONAL NOTES; 
1. lnle1 b standard PAOOTType M inlet 
2. Design llowrat" b 67 .17 cfs . 

0.0130 
7.07 

38.00 
0.76 
9.42 

0.0200 
762 
761 

50 
1.00 

Q 

(CFS) 

61.27 
62.14 
83,00 
83.M 
~88 

65.50 
615.:11 
67.12 
67.91 
6.8.70 
69..47 
70.2.4 
7t.OO 
71.76 
72.50 
73.23 
73.98 
74.68 
75.40 
76.10 
78.81 

PIPE! FLOW (51 SYSTEM 
CAPACITY 181 

Q (CFS) 
(CUI . 
94.58 0.00 
94.58 2.19 
94.lil B.10 
94.58 11.31 
94.5.!I 11.52 
94.58 24M 
94.111 32.JI 
94.sa 40.51 
94.53 40.65 
94.58 59..f3 
94.5& 69.2d 
u .sa 70.2<1 
94.68 7Ui0 
94.58 T1.7!1 
94.58 72.50 
94.IS8 73.23 
!M.58 73.96 
9"'58 74.88 
94.58 75.40 
94.58 76.10 
94.58 78.81 



INLET NO. 4 CAPACIIY 

PROJECT NAME: 
LOCATION: 

GRAND CENTRAL SANITA~Y lANOFILL, SOUTHERN EXPANSION 
NORTHAMPTON COUNTY, PA 

PREPARED BY: TJM DATE; 10/1312006 
CHECKED BY: HAH OATE: 10/14/2006 

WATER WEIR FLOW !2) ORIFICE FLOW (l) 
SURl'ACE INLET TOP OF INLET 

ELEVATION (1) HEAD Q ltEAD Q 

im (FT! ICFSI (11) (CFS) 

748.o 0.00 0.00 0.00 0.00 
748.1 0.10 1.09 0 .10 1ua 
748.2 0.20 3.10 o.:zo 16.24 
748.3 O.:M> 5.69 0.30 19.89 
748.4 0.40 11.78 0.40 22.97 
748.5 0.50 12.24 0.50 25.68 
748.6 0..80 18.09 O~M 2at3 
7411.7 0.70 20..24 0.70 30.31 
748.8 o.ao 24.711 0.80 32.4!1 
743.9 o.ao 29.68 uo 34.41 
749.0 1.00 34.83 1.00 38.31 
149.1 1.10 gg,95 1.10 38.0t ' 
149.2 1.20 45.52 t.:ZO 3i.79 
749.3 1.30 51 .32 1.30 41.40 
749.4 1.40 57.311 1-40 4:z·Ql' 
74&.5 I.SO 63.81 1.50 U:A.1 
749.6 1.60 70.08 1.60 45.~ 
7'1n 1.70 78.75 1.70 47.38 
749.8 l.80 83.82 1.80 . 48:72 
749.9 t .90 90.68 1.90 
750.0 2.00 97.9:3 2.00 

NOTES: 
(I) Top or Inlet elevation, fl. " 

(2) Weir now, Q" CLH'1 .5 
'Aotiere: C " weir coelllc;lefl l ,. 

L " weir length, rt " where 
lnlel dln1'!nsloni "' 24' x 45.25' 

L " we Ir lerigUi, n. = 
H" hePd OY9r lrilet, I\ (S" table) 
number of lrilets = 

( 3) Orillce flow through lop of ln!et. Q " Ca (2gh)"{). S 
INhere: c • orffle• cciemcrant • 

a " i:ri>$11-118Ctla11al now a,.a Df Inlet, 5q, IL " 
where Inlet dimensions" 24" ~ 45.25" 

g = a~ laralloo o! gravity = 32. 2 ftlsec"s 
h " httad on top of lhe Inlet grata (See table) 

(4) Pipe now. a" A{(2gh)l\1• Ka?ro.s 
'Aotiera: A • croswaellonal ilflil ol pipe, sq. II. "' 

g " a~ lenilkln of gravity = 32 .2 Nsec"s 
H = head aboV8 cenlerilne <J( ouUet p Ip e, 

wh era etevalton of cul let pipe "' 

50.05 
6.1.35 

Ke' • combined enlra ~ and bend head loS11 coefficiei 
d " Inside dlameler ol pipe, lnche s .. 
nl.lmb er or pipes • 

(5) Pipe now, O m ( 1.491n)A{R•(2/J)](S•0.5) 
Wle~: 

Mann lng's "n" = 
A " cro.u-secll an al ere a or p lpe, $q. fl. "' 
d =inside dlametef of plp8, 1t11:ties"' 
R • tiydrau lie radiua, fl " A/P c 

P " wetted pefimeter, rt "' 
S =slope, fl/fl 
lnl~ l lnYtn1, R : 
Outlet lnven. II "' 
L = PiP1l lenglh, fl. " 
number ol pl pe$ = 

(6} Least of orifice, Wier, or pipe flow. (See !able} 

ADDITIONAL NOTES: 
1. Inlet Is slandanl PAOOT Type M Inlet. 
2. oesign rtowra\e Is 7.93 cfs . 

PIPE FLOW l'I 
trRCP 

PIPEHEAO 
IFO 
3.3 

3.35 
3.45 
'-55 
3.65 
:us 
;us 
us 
"405 
4..15 
·4.25 
•.3S 
.C.45 
•US 
U5 
4;75 
4,85 
05 
us 
6.15 
5.25 

749 

3.00 

11.54 

0.60 
1.54 

1.11 

744.75 
744 
2,00 

18.00 
1.00 

0.0130 
1.77 

19.00 
0,376 

4.71 
0.0600 

744 
741 
50 

1.00 

Q 

(C,S} 

14.18 
14.99 
15.:Zt 
15.43 
15.84 
15.88 
18.07 
18.27 
18.48 
18.68 
18.88 
17.08 
17.27 
t7A8 
17.$8 
17.54 
18.03 
f8.22 
18.40 
18.511 
18.76 

PIP!! FLOW !S) SYSTEM 
CAPACITY (8) 

Q (CFSJ 
CCFSI 
25.80 0.00 
25.80 t.09 
25.80 ~,10 

25.80 5.69 
25.IJO 1.78 
25.110 12.24 
25.80 16.07 
25.!JO 19.27 
25.80 18..48 
25.BO 18.68 
:zuo 18.88 
25.llO 17.08 
25.80 17.27 
25.80 17-48 
25.90 t7.86 
25.80 17.1'4 
25'.80 18.03 
:ZS.80 18.22 
25.80 111,40 
25.80 11l:158 
.2!1.BO 18,76 



culvert calculator 

culvert No. 1 

All calculator output should be verified prior to design use 

Entered Data: 
shape ....•. # ..................... . 

Number of Barre 1 s ...•..... , .... , 
solving for .•.....•... ···•· .... . 
Chart Number ..•...••...••. , .•••• 
scale Number .••••••••••••••••••• 
Chart Description •••••••••••·••• 

ENTRANCE 
seal e oescri pti on , ..•..••.•.•••• 
ove rtoppi ng .•..••.. , ••..•.•.••.• 
Fl owrate ... , .................... . 
Manning's n ••.••...••.•••••••.•• 
Roadway Elevation ..•..••....••.. 
Inlet Elevation •...........•..•• 
outlet Elevation ....... . .••••..• 
Diameter . , ................•.••• , 
Length .... , . , .............. , ...•.. 
Entrance Loss ...........•••••••• 
Tai lwater • , •..•.........•.••..•. 

computed Results: 
Headwater .•.. , .....••........••. 
s 1 ope ... I ..... I ..... I • I ... ~ •••••••• 
velocity ... ,,. ......... ·-······•11111•~ 

Circular 
1 
Headwater 
1 
1 
CONCRETE PIPE CULVERT; NO BEVELED RING 

SQUARE EDGE 
off 
9. 7700 cfs 
0.0130 
735.0000 ft 
732.0000 ft 
731.0000 ft 
2.0000 ft 
85.0000 ft 
0.0000 
2.0000 ft 

ENTRANCE WITH HEADWALL 

733.6557 ft Inlet control 
0.0118 ft/ft 
7.3784 fps 







ATTACHMENT 1-2 

CHANNELS 

Grand Central Sanitary Landfill, Inc. 
Application for Minor Permit Modification 

March2018 

~ Eartl1Res 
ENGINtl::RING AND SCI ENCE 



Title: 

Prepared By: EarthRes Group, Inc. 

Station 

Start (fl.) 
Elevation 

End (ft.) 
(rt.) 

0 702 
1+38 707 

-a:! -c 
0 705 :o:; 
!: 
G> 
iii 

0 

Drainage 
Average 

Area 
Watershed 

(acres) 
Slope 
(%) 

Curve 
Number 

-

Form I Diversion/Collection Ditch Data Sheet 

Site: Slate Belt Heat Recovery Center Comoanv: Slate Belt Heat RecoveN Center, LU Permit Number: . . 

Telephone Number: 215·766-1211 Date: Februarv 28, 2018 Sheet 

Design Calculations : Basin No. 2 Swale 

Minimum ReQuired Channer Design With Freeboard 
Peak 

Channel Manning's 
Channel Channel 

Flow Flow 
Top 

Flow Q Channel 
Top 

Q 
Discharge 

Bed Slope 
Freeboard Channel 

Coefficient 
Bottom Side 

Area Depth 
Flow 

Velocity Available Depth 
Channel 

Available 
Q (%) 

(ft.) Lining (n) Width Slopes (sq . It.) (ft.) 
Width (fps} (cfs} (ft.) 

Width (cfs) 
(cfs) (ft) z:1 (ft.) {ft.) 
7.76 4.0 0.50 VeQ. 0.050 2.0 2 2.24 0.67 4.68 3.47 7.76 2.00 10.00 75.85 

Channel Profile 

100 200 300 

Station 



ATTACHMENT 1-3 

Grand Central Sanitary landfill, Inc. 
Application/or Minor Permit Modification 

March20/8 

RELOCATED INLET STORM PIPE 

~ EarthRes 



_... EarthRes ~~~~ 
ENGINEERING AND SCIENCE SUBJECT 

SYN AGRO TECHNOLOGIES, INC. 
SLATE BELT HEAT RECOVERY CENTER 
INLET STORM PIPE DESIGN 

PROJECT NO. 151014.003 
BY JCHJ DATE 2/6/ 18 
CHK OF A DATE 2/6/18 

TASK: 

CALCULATIONS Page I of -~--

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

Q = 0.95x5.79x0.51 =2.81cfs 

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



Culvert Report 
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 30® by Autodesk, Inc. 

Relocated Inlet Storm Pipe 

Invert Elev Dn (ft) 
Pipe Length (ft) 
Slope(%) 
Invert Elev Up (ft) 
Rise (in) 
Shape 
Span (in) 
No. Barrels 
n-Value 
Culvert Type 
Culvert Entrance 
Coeff. K,M,c,Y,k 

Embankment 
Top Elevation (ft) 
Top Width (ft) 
Crest Width (ft) 

= 697.00 
= 125.00 
= 6.00 
= 704.50 
= 12.0 
= Circular 
= 12.0 
= 1 
= 0.013 
= Circular Culvert 
= Smooth tapered inlet throat 
= 0.534, 0.555, 0.01961 0.9, 0.2 

= 707.00 
= 90.00 
= 40.00 

Calculations 
Qmin (cfs) 
Qmax (cfs) 
Tailwater Elev (ft) 

Highlighted 
Qtota I ( cfs) 
Qpipe (cfs) 
Qovertop (cfs) 
Veloc Dn (ft/s) 
Veloc Up (ft/s) 
HGL Dn (ft) 
HGL Up (ft) 
Hw Elev (ft) 
Hw/D (ft) 
Flow Regime 

Wednesday, Feb 28 2018 

= 2.81 
= 2.81 
= (dc+D)/2 

= 2.81 
= 2.81 
= 0.00 
= 3.91 
= 4.66 
= 697.86 
= 705.22 
= 705.62 
= 1.12 
= Inlet Control 

Bev (ftl Relocm.d lnkrt Slorm Pipe Hw Oeotll {•I 

TilllOO ----.---.----,,---.---.-----..-~-,...--~--.-----..-........--r------.---r---,---,.--.,- Hll 

'"9500 --1---1-___,f---+--+---1---+--l-----+--+---!---l--+---+--t-----l--+---r--- -9.Sl 
0 10 20 le 40 5o 00 10 ilO Ill 100 110 120 !JO 140 150 100 110 

--CirculmreutYert -- HGL -- Em~ok 



ATTACHMENT 1-4 

Grand Central Sanitary Landfill Inc. 
Application/or Minor Permit Modification 

March2018 

EROSION & SEDIMENTATION CONTROL PLANS 

~ UarthRes 
ENGINEERING A NO SC: IFNCE 
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EXISTING HAUL ROAD/GRAVEL AREA 

EXISTING PAVING 

PROPOSED PAVING . . -
APPROXIMATE FLOODPLAIN 

ID~@~@l@~@l~~I@ MAPPED WETLANDS 
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PO 

~1111m 

EXISTING GREEN KNIGHT FACILITY 

EXISTING GRAVEL TO BE 
REPLACED WITH PAVEMENT 

EXISTING PAVEMENT TO BE REMOVED 

PROPOSED CONCRETE PADS 

FORMER SLATE QUARRY LIMITS 
GCSL PROPERTY-R/W BOUNDARY LINE 
ADJACENT PROPERTY BOUNDARY 

BUILDING SETBACK LINE 

PA DOT ULTIMATE RIGHT OF WAY 

PROPOSED PROPERTY BOUNDARY 

EXISTING WATER LINE (APPROXIMATE) 

PROPOSED WATER LINE (APPROXIMATE) 

PROPOSED WASTE WATER LINE 

EXISTING SEWER LINE (APPROXIMATE) 

EXISTING SANITARY FORCEMAIN 

PROPOSED CONDENSATE FORCEMAIN 
EXISTING LANDFILL GAS UTILITY 

PROPOSED LANDFILL GAS UTILITY 
EXISTING NATURAL GAS UTILITY 

PROPOSED NATURAL GAS UTILITY 

EXISTING UNDERGROUND ELECTRIC UTILITY 

PROPOSED UNDERGROUND ELECTRIC UTILITY 

EXISTING OVERHEAD ELECTRIC UTILITY 
(APPROXIMATE LOCATION) 
OVERHEAD UTILITIES POLE 
EXISTING STORM PIPE 
EXISTING CHAIN LINK FENCE 

EXISTING GRADE 1 O' ELEV. 
EXISTING GRADE 2' ELEV 

PROPOSED GRADE 1 O' & 5' ELEV. 

PROPOSED GRADE 1' & 2' ELEV 
EXISTING STREAMS/PONDS 
EXISTING SEDIMENT BASIN 
PROPOSED POND BOUNDARY 
EXISTING CONCRETE JERSEY BARRIER 

SOILS 

PROPOSED ROCK CONSTRUCTION 
ENTRANCE W/WASH RACK 

~I ~~-·~··· ~· ~~~· ··~·~- I PROPOSED TEMPORARY STOCKPILE AREA 

- - SS 

PROPOSED ROCK FlLTER 

EXISTING SURFACE WATER FlLOW PATTERN 

-- SS -- COMPOST FlLTER SOCK 

• • • • • • • NPDES PERMIT BOUNDARY 

- - - - - - PROJECT LIMIT OF DISTURBANCE 

INLET PROTECTION 

PENNSYLVANIA ONE-CALL SYSTEM, INC. 

Know What'S below. 
Call before you dig. 

BEFORE YOU DIG ANYWHERE IN 
PENNSYLVANIA CALL 1-800-242-1776 

NON-MEMBERS MUST BE CONTACTED 
DIRECTLY PA LAW REQUIRES THREE 
WORKING DAYS NOTICE TO UTILITIES 

BEFORE YOU EXCAVATE, DRILL, BLAST, 
OR DEMOLISH 

SERIAL NUMBER: 20180331382-000 

GRAPHIC SCALE 
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MOUNTABLE 
3 BERM (6 IN. MIN.)* 

FT. 

<-1-· --------50' MIN. ---+-t---:o>"'-~-1 
EX!S77NG ROADWA Y 

~~~~-~----­
GEOTEXTILE ~ FILL 

EXISTJNG 
GROl.IND MIN 8" AASHTO #1 

PIPE AS NECESSARY 

PROFILE 

t 
0 10' 

MIN. 
/ 

~ 

~ 
_l 

'" MM 
t 

-

" 
.,, 

"' f< ~ 
20' - MIN. 

rlltM " Q ~ ! 
" f< ~ 

~'t>,_,, Cl. ~,... u-LR /;; 
i. t 

PLAN VIEW ( 

10' 
MIN. 

_J 

* MOUNTABLE BERM USED TO PROVIDE PROPER COVER FOR PIPE 

STANDARD CONSTRUCTION DETAIL #3-1 
ROCK CONSTRUCTION ENTRANCE 

NOTES: 

REMOVE TOPSOIL PRIOR TO INSTALLATION OF ROCK CONSTRUCTION ENTRANCE. 
EXTEND ROCK OVER FULL WIDTH OF ENTRANCE. 

RUNOFF SHALL BE DIVER TED FROM ROADWAY TO A SUITABLE SEDIMENT REMOVAL 
BMP PRIOR TO ENTERING ROCK CONSTRUCTION ENTRANCE. 

MOUNTABLE BERM SHALL BE INSTALLED WHEREVER OPTIONAL CULVERT PIPE IS 
USED AND PROPER PIPE COVER AS SPECIFIED BY MANUFACTURER IS NOT 
OTHERWISE PROVIDED. PIPE SHALL BE SIZED APPROPRIATELY FOR SIZE OF DITCH 
BEING CROSSED. 

MAINTENANCE: ROCK CONSTRUCTION ENTRANCE THICKNESS SHALL BE CONSTANTLY 
MAIN TAINED TO THE SPECIFIED DIMENSIONS BY ADDING ROCK. A STOCKPILE SHALL 
BE MAINTAINED ON SITE FOR THIS PURPOSE. ALL SEDIMENT DEPOSITED ON PAVED 
ROADWAYS SHALL BE REMOVED AND RETURNED TO THE CONSTRUCTION SITE 
IMMEDIATELY. IF EXCESSIVE AMOUNTS OF SEDIMENT ARE BEING DEPOSITED ON 
ROADWAY, EXTEND LENGTH OF ROCK CONSTRUCTION ENTRANCE BY 50 FOOT 
INCREMENTS UNTIL CONDITION IS ALLEVIATED OR INSTALL WASH RACK. WASHING THE 
ROADWAY OR SWEEPING THE DEPOSITS INTO ROADWAY DITCHES, SEWERS, CULVER TS, 
OR OTHER DRAINAGE COURSES IS NOT ACCEPTABLE. 

NOTES: 

WASH RACK 
AASHTO #1 ROCK (8"THICK) 

EXTENDED 25' MIN. ON BOTH 
APPROACHES TO WASH RACK 

REINFORCED 
CONCRETE OR 
WELDED STEEL PIPE 

ROCK CONSTRUCTION 
WITH WASH RACK 

NOT TO SCALE 

COLLECTOR CHANNEL 
DISCHARGING TO SEDIMENT 
BASIN OR TRAP 

DRAIN SPACE 

ENTRANCE 
DETAIL 

1. WASH RACK SHALL BE 20 FEET (M IN.) WIDE OR TOTAL WIDTH OF ACCESS. 
2. WASH RACK SHALL BE DESIGNED AND CONSTRUCTED TO ACCOMMODATE 

ANTICIPATED CONSTRUCTION VEHICULAR TRAFFIC . 
3. A WATER SUPPLY SHALL BE MADE AVAILABLE TO WASH TO WHEELS OF ALL 

VEHICLES EXITING THE SITE. 
4. MAINTENANCE: ROCK CONSTRUCTION ENTRANCE THICKNESS SHALL BE CONSTANTLY 

MAINTAINED TO THE SPECIFIED DIMENSIONS BY ADDING ROCK. A STOCKPILE SHALL 
BE MAINTAINED ON SITE FOR THIS PURPOSE. DAMAGE TO THE WASH RACK SHALL 
BE REPAIRED PRIOR TO FURTHER USE OF THE RACK. ALL SEDIMENT DEPOSITED ON 
PAVED ROADWAYS SHALL BE REMOVED AND RETURNED TO THE CONSTRUCTION SITE. 

,__ 

~ 
c.:, 
C§ 
'l:: 
~ 

~ 
~ 
~ 

2"x2" WOODEN 
STAKE 

COMPOST FILTER SOCK 
(12" TYP) 

12"+ 

SECTION 

.. 

" 
.. 

EXISTING 
CONDITIONS 

COMPOST 
FILTER SOCK UNDISTURBED AREA 

2 IN. x 2 IN. 
WOODEN STAKES 
PLACED 10 FT 
ON CENTER 

PLAN VIEW 

COMPOST FILTER SOCK DETAIL 
NOT TO SCALE 

NOTES: 
1. SOCK FABRIC SHALL MEET STANDARDS OF TABLE 4.1 OF THE PA DEP 

EROSION CONTROL MANUAL. COMPOST SHALL MEET THE STANDARDS OF 
TABLE 4.2 OF THE PA DEP EROSION CONTROL MANUAL. 

2. COMPOST FI LTER SOCK SHALL BE PLACED AT EXISTING LEVEL GRADE. BOTH 
ENDS OF THE BARRIER SHALL BE EXTENDED AT LEAST 8 FEET UP SLOPE AT 
45 DEGREES TO THE MAIN BARRIER ALIGNMENT. MAXIMUM SLOPE LENGTH 
ABOVE ANY BARRIER SHALL NOT EXCEED THAT SPECIFIED FOR THE SIZE OF 
THE SOCK AND THE SLOPE OF ITS TRIBUTARY AREA. 

3. TRAFFIC SHALL NOT BE PERMITTED TO CROSS COMPOST FILTER SOCKS. 
4. ACCUMULATED SEDIMENT SHALL BE REMOVED WHEN IT REACHES 1/ 2 THE 

ABOVE GROUND HEIGHT OF THE BARRIER AND DISPOSED IN THE MANNER 
DESCRIBED ELSEWHERE IN THE PLAN. 

5. COMPOST FILTER SOCKS SHALL BE INSPECTED WEEKLY AND AFTER EACH 
RUNOFF EVENT. DAMAGED SOCKS SHALL BE REPAIRED ACCORDING TO 
MANUFACTURER'S SPECIFICATIONS OR REPLACED WITHIN 24 HOURS OF 
INSPECTION. 

6. BIODEGRADABLE COMPOST FILTER SOCKS SHALL BE REPLACED 
AFTER 6 MONTHS; PHOTODEGRADABLE SOCKS 
AFTER 1 YEAR. POLYPROPYLENE SOCKS SHALL BE REPLACED ACCORDING TO 
MANUFACTURER'S RECOMMENDATIONS. 

7. UPON STABILIZATION OF THE AREA TRIBUTARY TO THE SOCK, STAKES SHALL 
BE REMOVED. THE SOCK MAY BE LEFT IN PLACE AND VEGETATED OR 
REMOVED. IN THE LATTER CASE, THE MESH SHALL BE CUT OPEN AND THE 
MULCH SPREAD AS A SOIL SUPPLEMENT. 

TABLE 4.1 - COMPOST SOCK FABRIC MINIMUM SPECIFICATI ONS 

MUL Tl-FILAMENT HEAVY DUTY 
3 MIL 5 MIL 5 MIL POLYPROPYLENE 

MUL Tl-FILAMENT 
MATERIAL TYPE 

HOPE HOPE HOPE POLYPROPYLENE 
(MFPP) (HDMFPP) 

MATERIAL PHOTO- PHOTO- BIO- PHOTO- PHOTO-
CHARACTERISTICS DEGRADABLE DEGRADABLE DEGRADABLE DEGRADABLE DEGRADABLE 

12" 12" 12" 12" 

SOCK DIAMETERS 
12" 18" 18" 18" 18" 
18" 24" 24" 24" 24" 

32" 32" 32" 32" 
MESH OPENING 3/8" 3/8" 3/8" 3/8" 1 /8" 

TENSILE STRENGTI 26 PSI 26 PSI 44 PSI 202 PSI 
ULTRA VIOLET -
STABILITY % 

23% AT 23% AT 100% AT 100% AT ORIGINAL 
STRENGTH 1,000 HR. 1,000 HR. 1,000 HR. 1,000 HR. 

(ASTM G-155) 

MINIMUM 
FUNCTIONAL 6 MONTHS 9 MONTHS 6 MONTHS 1 YEAR 2 YEARS 
LONGEVITY 

TWO-PLY SYSTEMS 
HOPE BIAXIAL NET 

INNER CONTAINMENT NETTING 
CON TINUOUSLY WOUND 

FUSION-WELDED JUNCTURES 
3/4 x3/4 MAX. APERTURE SIZE 

11:.1-'ULr, , "" r" \WUVl:.N 

OUTER FILTRATION MESH 
LAYER AND NON-WOVEN FLEECE 

MECHANICALLY FUSED VIA NEEDLE PUNCH) 
3/16 MAX. APERTURE SIZE 

SOCK FABRICS COMPOSED OF BURLAP MAY BE USED ON PROJECTS 
LASTING 6 MONTHS OR LESS 

TABLE 4.2 - COMPOST STANDARDS 
ORGANIC MATTER CONTENT 25% - 100% (DRY WEIGHT BASIS) 

ORGANIC PORTION FIBROUS AND ELONGATED 
pH 5.5 8.5 

MOISTURE CONTENT 30% 60% 
PARTICLE SIZE 303 503 PASS THROUGH 3 /8 SCREE! 

SOLUBLE SALT CONCENTRATION 5.0 dS/M IMMHOS/CM l MAXIMUM 

BASIN 
NO. 

Z3 
(FT) 

"°'"" " . J COMPOST FILTER SOCK 

WELL VEGETATED, GRASSY AREA 

FILTER BAG* 

02 

DISCHARGE HOSE 
CLAMPS 

INTAKE HOSE 

HEAVY-DUTY LIFTING 
STRAPS (RECOMMENDED) 

PLAN VIEW 

DISCHARGE HOSE 

3 

CLAMPS 

FILTER BAG 

PUMP 

WELL VEGETATED, GRASSY AREA PROPOSED 12 INCH INTAKE HOSE 
COMPOST FILTER SOCK 

ELEVATION VIEW 

PUMPED WATER FILTER BAG DETAIL 
NOT TO SCALE 

PROPERTY TEST METHOD MINIMUM STANDARD 
AVG. WIDE WID TH STRENGTH ASTM D-4884 60 LB !IN 

GRAB TENSILE ASTIM D-4632 205 LB 
PUNCTURE ASTM D-4833 110 LB 

MULLEN BURST ASTM D-3786 350 PSI 
UV RESISTANCE ASTM D-4355 70% 

ADS % RETAINED ASTM D-4751 80 SIEVE 

NOTES: 
1. FILTER BAGS SHALL BE MADE FROM NON-WOVEN GEOTEXTILE SEWN 

WITH HIGH STRENGTH, DOUBLE STITCHED 'J' TYPE SEAMS. THEY SHALL 
BE CAPABLE OF TRAPPING PARTICLES LARGER THAN 150 MICRONS. 
HIGH VOLUME FILTER BAGS SHALL BE MADE FROM WOVEN GEO TEXTILES 
THAT MEET THE ABOVE STANDARDS. 

2. FILTER BAGS SHALL BE REPLACED WHEN THEY BECOME HALF FULL. 
SPARE BAGS SHALL BE KEP T AVAILABLE FOR REPLACEMENT. 

3. BAGS SHALL BE LOCATED IN WELL VEGETATED AREAS AND DISCHARGE 
ONTO STABLE, EROSION RESISTANT AREAS. BAGS SHALL NOT BE 
PLACED ON SLOPES GREATER THAN 5%. 

4. THE PUMP DISCHARGE HOSE SHALL BE INSERTED INTO THE BAGS IN 
THE MANNER SPECIFIED BY THE MANUFACTURER AND SECURELY 
CLAMPED. 

5. THE PUMPING RATE SHALL BE NO GREATER THAN 750 GPM OR 
ONE-HALF OF THE MAXIMUM SPECIFIED BY THE MANUFACTURER, 
WHICHEVER IS LESS. PUMP INTAKES SHOULD BE FLOATING AND 
SCREENED. 

ANCHOR 
TRENCH ASIN BOTIOM 

EMBANKMENT 
INTERIOR 
SLOPE 

EMERGENCY SPILLWAY 

WEIR 
SECTION z-z ZI!_ 

SIDE 
SL E Z3 

EMBANKMEN KEY 
EXTERIOR TRENCH 

Jz 
SIDE 
SLOPE 4 

TRM 

SLOPE ----.~brn +,;,,,.,,-~,,,,\--------:,-

DI 
TOE 

OF 

---~-- SLOPE 

DL I 

PLAN v1tw 
RIPRAP OUTLET DISSIPATOR 

z 
/, r-.--r-r--,-r-r-r-oo---..-~=E 

·~ _J ~ 

~M LINING . 

TRENCH END INTO 
INTERIOR SLOPE PER 
MANUFACTURER 
TRENCHING DETAILS 

SEE KE 
TRENCH 
DETAIL 

NON-WOVEN 
GEO TEXTILE 

RIP RAP 
OUTILET 
DISSIPATOR 

EMBANKMENT SECTION ALONG EMERGENCY SPILLWAY 
SECTION X-X 

WEIR LINING CHANNEL DISSIPATOR 
TOP CREST 

WIDTH DEPTH LENGTH WIDTH Z4 ELEV ELEV TRM STAPLE Z5 
Ww Cd DI 

(FT) WTE WCE 
(FT) TYPE PATTERN (FT) (FT) (FT) (FT) (FT) 

3 706 704 90 P300 D 3 2 NA 

SEDIMENT BASIN EMERGENCY SPILLWAY 
WITH TRM LINING DETAIL 

NOT TO SCALE 

NOTES: 
1. HEAVY EQUIPMENT SHALL NOT CROSS OVER SPILLWAY WITHOU T PRECAUTIONS 

TAKEN TO PROTECT TRM LINING. 
2. DISPLACED LI NER WITHIN THE SPILLWAY AND/OR OUTLET CHANNEL SHALL BE 

REPLACED IMMEDIATELY. 
3. RIPRAP AT TOE OF EMBANKMENT SHALL BE EXTENDED A SUFFICIENT LENGTH 

IN BOTH DIRECTIONS TO PREVENT SCOUR. 
4. THE USE OF BAFFLES THAT REQUIRE SUPPORT POSTS ARE RESTRICTED FROM 

USE IN BASINS REQUIRING IMPERVIOUS LINERS. 

Ow 
(FT) 

NA 

RIPRAP 
SIZE 

(R-_) 

NA 

RIPRAP 
THICK. 

DRt 
(IN) 

NA 

2" x 2" x 36" 
WOODEN STAKES 
PLACED 5' 0. C. 

MAXIMUM DEPTH OF 
CONTAMINATED WATER IS 50% 
OF CONCRETE WASHOUT HEIGHT 

SECTION 

2" x 2· x 36" 
WOODEN STAKES 
PLACED 5' O.C. 

DIRECT CONCRETE WASHOUT 
WATER INTO FILTER RING 

PLAN VIEW 

TYPICAL COMPOST SOCK WASHOUT INSTALLATION 
NOT TO SCALE 

NOTES: 

1. IN STALL ON FLAT GRADE FOR OPTIMUM PERFORMANCE 
2. 18" DIAMETER COMPOST FILTER SOCK MAY BE STACKED IN A PYRAMIDAL 

CONFIGURATION FOR ADDED HEIGHT AN D STABILITY. 
3. A SUITABLE IMPER VI OUS GEOMEMBRANE SHALL BE PLACED AT THE 

LOCATION OF THE WASHOUT PRIOR TO INSTALLI NG THE SOCKS. 
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-
COMMONWEALTH OF PENNSYLVANIA 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 
BUREAU OF WASTE MANAGEMENT 

FORMK 
GAS MANAGEMENT 

Date Prepared/Revised 
March 2018 

DEPUSEONLY 

Date Received 

This form must be fully and accurately completed . All required information must be typed or legibly printed in the spaces provided. If 
additional space is necessary, identify each attached sheet as Form K, reference the item number and identify the date prepared. The 
d d/ . • " ate prepare revised" on anv attached sheets needs to match the "date oreoared/revised on this oaoe. 

General References: 273.171 , 273.292 , 273.293/277.171 , 277.292, 288.262 , 288 .263, 289.282, 289.283 

SECTION A. SITE IDENTIFIER 

Applicant/permittee : Grand Central Sanitary Landfill, Inc. 

Site Name: Grand Central Sanitary Landfill 

Facility ID (as issued by DEP): 100265 

SECTION B. 

Instructions: All questions must be answered in the columns to the right. In addition, all responses must be addressed in a written 
narrative or on the submitted maps and/or plans. Attach appropriate documentation referencing this form number and title. 

Yes No 

1. Is this application for: 

a landfill gas recovery wells/system IS] D 

b. landfill gas control vents D IZl 

c. landfill gas monitoring vents D IZl 

d. natural gas or oil well not associated with the landfill D IZl 

e. construction of gas vents not drilled D IS] 

2. Is the proposed gas management system for a/an: 

a. Permitted Inactive Landfill D 0 
b. Permitted Active Landfill - In Compliance IZl D 

c . Permitted Active Landfill - Not in Compliance D fZI 

d. Unpermitted Landfill D IZI 

e. New Application D fZI 

3. Will the well(s) intersect a workable coal seam? D IZl 
4 . If the answer to 1(d) or 3 above is "yes" you must also apply to the Bureau of Oil & Gas Management. Have you 0 0 

done so? 

5. If the gas management operator is an entity other than the landfill permittee, a copy of the contractual agreement 0 IZl 
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 . This agreement shall clearly show that 
the solid waste disposal site permittee is ultimately responsible for maintaining compliance with the solid waste 
permit and environmental statutes at the site. The agreement shall also indicate that the parties thereto will not 
conduct any activities inconsistent with the DEP permit or authorizations to which the other parties are bound. 
Has a copy of this agreement been attached? 

6. Is the drilling activity limited both horizontally and vertically to the mass of the deposited waste? 0 D 

- 1 -
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SECTtON 8. ('Continued) 

Ye& No 

7. Will there be any well drilling activity adjacent to or surrounding the mass of the deposited waste? D l2J 
8. Will there be any drilling activity below the mass of deposited waste? (At lined facilities, drilling below the mass D 181 

of deposited waste is prohibited unless detailed assurance is provided on maintaining landfill integrity.) 

9. Is the anticipated total depth of drilling known? ~ D 
10. Will the well(s) be drilled through a coal seam where the coal has been removed? D 181 
11. Are there any probe holes proposed to monitor the pressure around the well during testing? D ~ 

12. If response to item 11 is "yes", will the probe holes be capped, plugged, or sealed? D D 
13. If the response to Item 12 is "yes", have procedures for plugging or pulling casings been included in this D D 

submission? 

14. Is a schedule of long-term operation, maintenance, closure, deactivation, and plugging included herein? D l2J 
15. Will the condensate and any other solid waste, liquids or gases generated as a result of drilling, venting or 

gas/energy recovery operations, be managed in accordance with the requirements of Act 97 and the rules and 
regulations of the Department listed below? 

a. generator requirements (gJ D 

b. transporter requirements l?J D 
c. processing requirements 181 D 
d. treatment requirements ~ D 
e. disposal requirements IZI D 

f. air emission requirements of the Air Pollution Control Act l'8l D 

g. discharge requirements of the Clean Streams Law 18'1 D 
16. Does this project address off-site gas migration problems? Explain. D 121 

Not Applicable 

17. Are any gas enhancement procedures proposed? If yes, explain in detail. D 181 

18. Have safety rules, procedures, or plans been developed and attached hereto for implementation at the project D l'8l 
area? 
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SECTION B. (continued) 

Yes No 

19. Will the wells or surface gas control equipment, or other structures intersect or otherwise disturb either surface or 0 l8J 
subsurtace facilities or control measures on or adjacent to the solid waste facility? 

If yes, check the appropriate disturbed or modified facility/control measure: 

- cap D D 

- liner D D 

- leachate control system D D 

- subbase D 0 

- renovating soil D 0 

- critical slope D D 

- surface water management facilities/structures D 0 

- site access measures (roads, fences. gates etc.) D 0 

- general, final site contours D D 

- groundwater monitoring system D D 
-

- other (list in narrative) D D 

20. For all items checked "yes" in question no. 19, provide a detailed description (in the narrative and, where 
appropriate, in the large scale plan or cross-section) of the following: 

a. the nature of the anticipated modification or disturbance to the control measures or facilities, and D D 

b. how the modifications or disturbance will be implemented to assure that the landfill and drilling/gas recovery 0 D 
operations and all activities conducted incidental thereto are undertaken. constructed, or maintained in 
accordance with the provisions of Act 97 and the rules and regulations of the Department. 

21 . Have all design plans or operational plans relative to this project been prepared by, or under the direction of a l8J D 
Pennsylvania Registered Professional Engineer? Do such documents bear the seal and signature of a Registered 
Professional Engineer? 

SECTION C. GAS MONITORING AND CONTROL PLAN 

The plan should address the following: 

D 1. Procedures to monitor and record off-site migration and gas accumulation on and off the site, including within structures. 

No changes E!ro12osed to the existing site E!rocedures 

D 2. Design drawings for the gas control system, indicating the location and scheduling of construction, and the design of vents, 
barriers, collection pipes, manifolds or other control measures that will be in place. 

No changes E!fOE!OSed to the existing gas management s~stem comE!onents at the landfill 

D 3. Analytical procedures for gases to be tested for as pa rt of the monitoring program. 

D 4. The frequency of monitoring and individuals who will be responsible. 

- 3 -
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SECTION D. GAS RECO'.tERY 

!Si 1. Drawings and a narrative detailing the location and design of the proposed gas recovery system and the major on-site 
components of the system. 

See attached narrative and drawings. There are no changes proposed to the landfill collection devices or controls. The use 

of LEG as proposed in this application is for short-term use only when the Green Knight Energy Center js not operational 

181 2. Plans and designs to address special storage, transportation. processing, treatment or disposal measures anticipated or 
required in the management of the generated gases, condensates or other residues. 

See attached narrative and drawings. 

D 3. Plan to monitor and record off-site gas migration and gas acx::umulation on and off the site, including within structures. 

No changes proposed to the existing site procedures. 

0 P~nted on Recycled Paper 

-4-



Introduction 

Grand Central Sanitary Landfill, Inc. 
Applicationfor Minor Permit Modification 

March 2018 

Form K - Gas Management Narrative 

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 ofland 
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 thennal 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 landfJII permittee, a 
copy of the contrac~al 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 
implementation 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 
Pagel ~ EarthRes 
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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. 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 accwnulation 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 

• 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. 

• Combustible gas I oxygen detector 

Form K - Narrative 
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• Hydro·gen sulfide detector 

• Barriers and barricades 

Grand Central Sanitary landfill, Inc. 
Application for Minor Permit Modification 

March 2018 

• 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 remains outside attending a safety 

line and providing supplies while the work is in progress. 

A copy of the LFG safety data sheet (SOS) 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 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-78. 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 ( 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 oftbe 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 
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Grand Central Sanitary Land/U~ Inc. 
Application/or 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 
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w 
This Data Applies Only to Municipal Solid Waste (MSW) 
Landfills of Waste Management Affiliates 

Issue Date: 01/2212018 

SAFETY DATA SHEET (SOS) 
MSW Landfill Gas 

SECTION 1 - PRODUCT AND COMPANY IDENTIFICATION 

PRODUCT NAME: MSW landfill Gas COMPANY NAME: Waste Management Affiliates 

PRODUCT CODE: WM-LFG-001 EMERGENCY TELEPHONE NUMBER: (800) 424-9300 

INFORMATIONAL TELEPHONE NUMBER: (713) 328-7333 

LANDFILL TELEPHONE NUMBER: (610) 863-2400 

CHEMICAL NAME AND SYNONYMS: LFG, Biogas 

LANDFILL NAME: Grand Central Sanitary Landfill 

ADDRESS: 91 O 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 and/or eye contact 

EYE CONT ACT: 

SKIN CONTACT: 
INHALATION: 

NA- Not Applicable 

Hydrogen Sulfide can cause conjunctivitis with pain and vision disturbance at concentrations above 50 ppm. 
Erosion of the cornea may occur with very high exposures but is usually reversible. 
May result in irritation, severe pain, itching and erthema. 
Simple asphyxiants. Most of the MSW landfill gas can create an asphyxiation hazard when present at typical 
landfill gas concentrations because these gases reduce the concentration of oxygen inhaled. Depending on 
the concentrations of the landfill gas in the air that is inhaled symptoms may include nausea, headache, 
accelerated heartbeat, intermittent respiration, rapid fatigue, poor muscle coordination, vomiting, spasmatic 
breathing, convulsive movements, unconsciousness, or death in minutes. 
Methane 
Simple asphyxiant - see above. 
Carbon Dioxide 
Simple asphy.xlant - see above. In addition, lower concentrations may cause dizziness, mental depression, 
visual disturbances, or shaking. See Section 3 for IDLH concentration. 
Nitrogen 
Simple asphyxiant - see above. In addition, severe cases abnormally low blood pressure, apnea. and cardiac 
arrest develop. Various disturbances including mood disturbances, numbness of the extremities, sleepiness, 
mental confusion and memory loss may occur. Prolonged or severe hypoxia results in unconsciousness. 
Prolonged asphyxia may produce CNS injury. Cerebral edema with brainstem herniation may occur. 
Oxygen 
Atmospheres with oxygen concentrations below 19.5 percent can have adverse physiological effects, fatigue, 
faster and deep breathing, dizziness. buzzing 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, or death. 
Hydrogen Sulfide 
Inhalation of hydrogen sulfide may resutt in upper airway irritation at concentrations above 5 ppm. Low-level 
exposure can cause eye pain and redness, dizziness, nausea, and headache. Exposure to 50 ppm or higher 
may cause pulmonary edema or bronchitis. Exposure to 100 ppm is immediately dangerous to life and health. 
Exposure to high levels of hydrogen sulfide may cause convulsions, respiratay arrest, permanent brain 
damage, heart failure, or Immediate death. In addition, cardiac effects including bradycardia, myocarditis, and 
conductive defects have been reported. Amnesia, delirium and hallucinations may also occur after exposure to 
high levels. See Section 3 for IDLH concentration. 

NE- Not Established UN-Unavailable PAGE 1 OF8 



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

rssue Date: 01122/2018 

SAFETY DATA SHEET (SOS) 
MSW Landfill Gas 

ORAL: NA (Is a gas at room temperature, making ingestion unlikely). 

NFPA HAZARDOUS MATERIALS RATINGS (For Methane): 
Flammability Ratings: Health: 1 Fire: 4 
Hazard Ratings: Health: 3 Fire: 4 

HCS Pictogram: 

Hazard: Flammable. 

Reactivity: o 
Reactivity: O 

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

SECTION 3-COMPOSITION /INFORMATION ON INGREDIENTS 

CASNO. INGREDIENT Vol.% (a) Wt% (a) IDLH EXPOSURE LIMITS 
(in ppm) TWA STEL Ceiling 

oom mg/m3 DDm ma/m3 DDm ma/m3 

74-82-8 Methane 40-70 15-40 - OSHA - . . . . 

NIOSH - - - . -
ACGIH (b} - . . -

124-38-9 Carbon Dioxide 30-60 40-70 40,000 OSHA 5,000 9,000 - - -
NIOSH 5,000 9,000 30,000 54.000 -
ACGIH 5,000 9,000 30,000 54,000 -

7727-37-9 Nitrogen 10-30 10-30 . OSHA - . - - -
NIOSH . . - - . 
ACGIH - - (b) . -

7782-44-7 Oxygen 1-5 1-5 . OSHA - - - - -
NIOSH - - . - -
ACGIH - - - - -

7763-06-4 Hydrogen Sulfide <0.1 <0.1 100 OSHA - - - - 20 (c) 

NIOSH - - - - 10 (d) 

ACGIH 1 1.4 5 7.0 -

(a) landfill Gas may contain trace quantities (<0.01% by volume) of various gases not listed above. Sampling results indicate that this product does not 
contain any hazardous ingredients in regulated quantities. Absolute concentrations vary by site and with time. 
(b) Simple asphyxiant, the minimal oxygen content should 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 limit during an 8-hour shift is 50 ppm for 1 O minutes 
(once only) if no other measureable exposure occurs. 
(d) Ceiling limits have a to minute malrimum peak. 

NA- Not Applicable NE- Not Established UN-Unavailable PAGE20F 8 
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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 (SOS) 
MSW Landfill Gas 

SECTION 4 - FIRST-AID MEASURES 

w 

INHALATION: Remove victim to fresh air. Perform cardio-pulmonary resuscitation (CPR) if patient is not breathing or if there is no 
pulse by trained personnel. Administer oxygen by trained personnel. Seek medical attention if patient is/has been 
unconscious or experience difficulty in breathing. 

SKIN CONTACT: Wash with soap and water. Contact a physician if irritation persists or later develops. 
EYE CONTACT: Immediately flush eye(s) with plenty of clean water for at least 15 minutes, while holding eyelid(s) open. Occasionally lift 

the eyelid(s) to ensure thorough rinsing. Beyond flushing, do not attempt to remove material from the eye(s). Contact a 
physician if irritation persists or later develops. 

INGESTION: NA, is a gas at room temperature. 

SECTION 5 - FIRE-FIGHTING MEASURES 

SUITABLE EXTINGUISHING MEDIA: Carbon Dioxide or Dry Chemical 
SPECIFIC FIRE HAZARDS: 
FIRE FIGHTING PROCEDURES: 

May reignite explosively if fire is extinguished before stopping leak. 
Use water spray or fog to cool fire-exposed containers. 

FLASH POINT (CLOSED CUP): NA, material is a gas 
FLAMMABILllY LIMITS (% as Methane): LEL: 5 UEL: 15 
HAZARDOUS 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 a safe area without risk. 

If possible. provide explosion-proof ventilation from a safe area. 

Do not approach the area of the leak 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 less than their respective exposure limits. Do not rely 
on a sense of smell for hydrogen sulfide release. 

Wear a NIOSHJMSHA approved self-contained breathing apparatus (SCBA) and other protective equipment where ooncantrations exceed 
the exposure limit for the indicated compounds, when the oxygen content is below 19.5%, or when 'WOrking in unknown atmospheres. 
Plac.e SCBA in positive pressure mode if the hydrogen sulfide concentration exceeds 100 PPM or the concentration is unknown. Do not 
rely on a sense of smell for hydrogen sulfide release. 

Use only non-sparking tools and intrinsically safe or explosion proof (Class I, Div. I, 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 not rely on sense of smell for hydrogen sulfide release. 

NA- Not Applicable NE- Nol Established UN-Unavailable PAGE 3 OF 8 
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This Data AppUes Only to Municipal Solid Waste (MSW) 
Landfills of Waste Management AffHlates 

Issue Date: 01/22/2018 

SAFETY DATA SHEET (SOS) 
MSW Landfill Gas 

METHODS FOR CLEANING UP: Bum through a flare stack or vent in accordaoc.e with Federa l, State, and Local regulations. 

SECTION 7 - HANDLING AND STORAGE 

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

HANDLING: Bond and ground all lines and equipment used with gas to prevent static sparks. Keep away from heat, 
sparks, and ftames. Use only in well ventilated area. 

STORAGE: Do not smoke where landfill gas is present or potentially present. Avoid accidental release. 
Test atmosphere periodically for oxygen, methane, carbon dioxide , and hydrogen sulfide. 

ENGINEERING CONTROLS: 
LOCAL EXHAUST: 
GENERAL VENTILATION: 

SECTION 8 - EXPOSURE CONTROLS I PERSONAL PROTECTION 

Use adequate ventilation to maintain oxygen concentration above 19.5%, methane 
concentration less than 10% of the LEL (See Section 5), and other exposure to below the 
exposure limit. Supervisory or Health/Safety personnel should address specific needs. 

PERSONAL PROTECTIVE EQUIPMENT: 
EYE PROTECTION: 
SKIN AND BODY PROTECTION: 
RESPIRATORY PROTECTION: 

TOOLS/EQUIPMENT: 

PHYSICAL FQRM: 
COLOR: 
ODOR: 
ODOR THRESHOLD: 
pH: 
BOILING POINT (AT 760 MM HG): 
FLASHPOINT: 
FLAMMABILITY: 
EXPLOSION PROPERTIES: 

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

Wear protective eyewear. Avoid direct contact with eyes. 
Wear gloves and protective clothing to prevent skin contact. Avoid direct physical contact. 
Test atmosphere periodically. Wear a NIOSH/OSHA approved serf-contained breathing 
apparatus (SCBA) and other protective equipment where concentrations exceed the 
exposure limit for the indicated compounds, when the oxygen content is below 19.5%, or 
when working in unknown atmospheres. Place SCBA in positive pressure mode if the 
hydrogen sulfide cooc.entration exceeds 100 PPM or the concentration is unknown. Do not 
rely on a sense of smell for hydrogen sulfide release. 
Use only non-sparking tools and intrinsically safe or explosion proof (Class I, Div. I, Group D) 
equipment in areas where the methane concentration is unknown OI' is greater than 10% of 
the LEL (See Section 5). 

SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES 

Gas 
Color1ess 
Characteristic Odor 
Characteristic odor, Hydrogen Sulfide has a "rotten egg" odor 
NA 
<-50 °F 
NA 
Flammable I Explosive Limits(% as Methane): LEL: 5.0 UEL: 15.0 
Methane is highly mcplosive when mixed with air at a volume between its LEL and UEL. 
At concentrations below 5% and above 15%, methane is not explosive. 
NE 
0.89-1.09 

NA- Not Applicable NE- Not Established UN-Unavailable PAGE 4 OF 8 



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

Issue Date: 01/22/2018 

SAFETY DATA SHEET (SOS) 

DENSITY: 
SOLUBILITY IN WATER(%): 
SPECIFIC GRAVITY (AT 77°F/25°C): 
VISCOSITY (AT 77°F/25°C): 
FREEZING I MEL TING POINT: 
EVAPORATION RATE: 
% VOLATILE by VOLUME: 
PARTITION COEFFICIENT: 
AUTO-IGNITION TEMPERA TU RE: 
DECOMPOSITION TEMPERATURE: 

CHEMICAL STABILITY: 
CONDITIONS TO AVOID: 
MATERJALS TO AVOID: 

MSW Landfill Gas 

0.086 lb/cu fl:. 
Appreciable 
0.0014g/cc 
NA 
NA 
NA 
100% 
NA 
NA 
NA 

SECTION 10 - STABILITY AND REACTIVITY 

Normally stable. Avoid heat, sparks and open flame. 
Dangerous near organic materials. 
Oxidizers. 

w 

HAZARDOUS DECOMPOSITION 
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: 

CASNo. Ingredient 

74-82-8 Methane 

124-38-9 Carbon Dioxide 

7727-37-9 Nitrogen 

7782-44-7 Oxygen 

7783-06-4 Hydrogen Sulfide 

LOCAL EFFECTS 

MUTAGENICITY: NE - Not Established 

Vol.% 

40-70 

30-60 

10-30 

1-5 

<0.1 

Wt. o.4 LCLo- Lowest Other 
Published Lethal 

Concentl'ation 

15-40 NE Simple asphyxiant 

40-70 90,000 ppm/5M Simple asphyxiant 

10-30 NE Simple asphyxiant 

1-5 100 pph/14H NA 

<0.1 600 ppm/30M NA 

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

NA- Not Applicable NE- Not Established UN-Unavailable PAGE 5 OFS 



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

Issue Date: 01/2212018 

SAFETY DATA SHEET (SOS) 
MSW Landfill Gas 

SECTION 12 - ECOLOGICAL INFORMATION 

No ecological data available. 

SECTION 13- DISPOSAL CONSIDERATIONS 

PRODUCT DISPOSAL: Bum through a ffare stack or vent in accordance with Federal, State and local approvals. 

DOT Information (49CFR 172.101) 
PROPER SHIPPING NAME: 
HAZARD CLASS: 
UN I NA NUMBER: 
PACKING GROUP: 
QUANTITY LIMITATIONS: 
VESSEL STORAGE REQUIREMENTS: 

PACKAGING REQUIREMENTS: 

SECTION 14 - TRANSPORT INFORMATION 

Gas sample, non-pressurized, flammable, n.o.s. (landfill Gas Sample). 
2.1 
UN3167 

Passenger Aircraft/Rail - 1 L; Cargo Aircraft only - 5L 
D- the material must be stowed "on deck only" 

w . 
WAaTI MAM40.IUHWY 

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

1. Must be shipped in a UN certified container (fiberboard box); 
2. Hazard label (placard) must be displayed on the box; 
3. Packaging orientation labels must be applied on two (2) opposite vertical sides of the box; and 
4. Box must carry the NAME and ADDRESS of the shipper and cosignee of the dangerous goods shipping application. 

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 Control Act (TSCA) 

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

Section 302/304 

NA- Not Applicable NE- Nol Established UN-Unavailable PAGE60F8 
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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 (SOS) 
MSW Landfill Gas 

w 
WA9'Tll MAHAOl.Ma-NI' 

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 
Hydrogen Sulfide 

Section 311/312 

CASNo. 
7783-06-4 

wt.% 
<0.1% 

RQ (lbs) 
100 

TPQ (lbs) 
500 

. 

SARA Title Ill (EPCRA), Section 311 requires reporting of safety data sheets (SOS) 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 llTier II - 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 ofTitle Ill, 
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 SOS, 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 
Hydrogen Sulfide 

CASNo. 
7783-06-4 

wt.% 
<0.1% 

Note: This material does contain trace quantities of certain chemicals 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, Compensation and Liability Act (CERCLA) 

Releases of CERCLA hazardous substances, in quantities equal to or greater than their reportable quantity (RQ), are subject to reporting 
to the National Response Center under CERCLA. Such releases are also subject to state and local under Section 304 of SARA Tide Ill 
(EPCRA). This material contains the following components and RQs on the CERCLA hazardous substance list. 

Chemical 
Hydrogen Sulfide 

wt.% 
<0.1% 

US STATE REGULATIONS: 

Reportable Quant;ty (RQ) in pounds 
100 

Pennsylvania State Right-to-Know Regulations 

Amount of Release to equal RQ in pounds 
100,000 

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

Chemical Vol.% Wt.% CASNo. 
Methane 40-70 15-40 74-82-8 
Carbon Dioxide 30-60 40-70 124-38-9 
Nitrogen 10-30 10-30 7727-37-9 
Oxygen 1-5 1-5 7782-44-7 
Hydrogen Sulfide <0.1 <0.1 7783-06-4 

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 PAGE 70F8 



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

Issue Date: 01/22/2018 

w . 
w.-•fll MAMAObUl'.Hf 

SAFETY DAT A SHEET (SOS) 
MSW Landfill Gas 

California Proposition 65 
The Safe Drinking Water and Toxic Enforcement Act of 1986, commonly known as Proposition 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 specific warnings to products and shipments that are sent to California. 

Chemical 
None 

liVt. % 

Note: No Section 2 components of this material appear on the California Proposition 65 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 65. 

Delaware Air Quality Management List 
The following Section 2 components 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 exceeding a "Delaware Reportable Quantity• (DRQ). 

Chemical 
Methane 
Hydrogen Sulfide 

liVt. % 
15-40 
<0.1 

Delaware Reportable Quantity (lbs) 
F1000"" 
100 

•• F = Flammable substance - ORO applies for short term releases (Immediate to one hour) 

New Jersey TCPA EHS List 
The following Section 2 components are listed under New Jersey's To~ic Catastrophe Prevention Act (TCPA) (N.J.S.A. 13:1 K-19 et 
seq.). The TCPA verifies compliance with state and federal accidental release prevention (ARP) requirements including requirements 
to have 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 below. 

Chemical 
Methane 
Hydrogen Sulfide 

wt.% 
15-40 
<0.1 

NJ Threshold (lbs) 
10,000 
1,000 

EPA Threshold (lbs) 
10,000 
10,000 

SECTION 16 - OTHER INFORMATION 

Status 
Regulated flammable subs1ance 
Regulated toxic substance 

Note: The recipient of this material 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. No warranty, either 
expressed 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 SOF B 
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-
COMMONWEALTH OF PENNSYLVANIA 

DEPARTMENT OF ENVIRONMENT AL PROTECTION 
BUREAU OF WASTE MANAGEMENT 

FORM 14 
OPERATION PLAN - PHASE II 

Date Prepared/Revised 
March 2018 

DEPUSEONLY 

Date Received 

This form must be fully and accurately completed. All required information must be typed or legibly printed in the spaces provided. If 
additional space is necessary, identify each attached sheet as Form 14, reference the item number and identify the date prepared. 
The "date orepared/revised" on any attached sheets should match the "date prepared/revised" on this oaae . 

General References: Chapters 273 and 277 

SECTION A. SITE IDENTIFIER 

Applicant/perm ittee: Grand Central Sanitary Landfill, Inc. 

Site Name: Grand Central Sanitary Landfill 

Facility ID (as issued by DEP): 100265 

SECTION B. TYPE OF FACILITY 

0 Municipal Waste Landfill D Construction/Demolition Waste Landfill 

SECTION C. GENERAL OPERATING DESCRIPTION 

Based on the required maps and grids for a facility of this type, describe the : 

See attached narrative for excerpts relevant to SBHRC 

1. Proposed landfill method and procedures that are to be established and followed for the life of the proposed site. Include daily 
procedures, inspection and monitoring of incoming waste , and daily closing procedures. 

2. Sequence of landfilling activity, including the proposed filling schedule. 

3. Type of landfill activity to be conducted at the proposed site. 

4 . Proposed engineering techniques. 

SECTION D. SPECIFIC FEATURES 

Describe the method and schedule for construction, operation, modification, use, maintenance and removal of the following unless 
their retention is proposed for postclosure land use: 

1. Dams, embankments, ditches and other impoundments that are to be located on the proposed site, and adjacent total property 
owned by the applicant. 

2. Borrow pits, soil storage and handling areas and structures that are to be located on the proposed site, total property or adequate 
properties off-site, 

3. Scales and weigh stations, if required for municipal waste landfills. 

4. Water and air pollution control facilities that are in any way related to the proposed facility. 

5. Erosion control facilities to minimize the discharge of sediment from the proposed permitted site, total property, or associated 
properties off-site. 

6. Equipment storage, maintenance, and other buildings. 

7. Access roads that are to be located on the proposed permitted site, total property or associated properties off-site. 

See attached narrative for excerpts relevant to SBHRC 

SECTION E. PERSONNEL TRAINING 

Describe training procedures to be conducted for the handling and disposal of special handling waste. 

No changes proposed 

- 1 -
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SECTION F. CONSTRUCTION SCHEDULE 

Describe the construction schedule in relation to the grid coordinate system for signs and markers, For a municipal waste landfill, also 
describe the sequence of operation relating to the grid coordinate system. Explain where uniform permanent physical markers will be 
placed, how these physical markers will be maintained and of what materials the markers will be constructed. Further, explain how the 
proposed disposal area perimeter will be distinguished from the perimeter of the total property. What will be written on the required 
sign, what will it be constructed of, and where will it be located? 

No changes proposed 

SECTION G. SITE PREPARATION 

Describe the site preparation plan/schedule for disposal of solid waste at the proposed facility. Include the following: 

See attached narrative for excerpts relevant to SBHRC 

1. Identify the maximum and average daily weight or volume of waste to be accepted at the proposed site, and a detailed justification 
of these volumes. 

2. For a municipal waste landfill, describe the method of compliance relating to measurement of waste . If 30,000 or more cubic 
yards of solid waste is expected to be accepted in a calendar year by this proposed facility for disposal, it must be weighed. The 
operator of this scale must be a licensed public weighmaster. Explain how the scale will be inspected and maintained to assure 
accuracy. If the proposed facility is not required to have a scale, explain how the waste will be accurately measured when it is 
received at the proposed facility. 

3. For a demolition/construction waste landfill, describe the method of compliance relating to measurement of waste . Explain how 
this waste type will be accurately measured by weight or volume prior to unloading. 

SECTION H. WATER QUALITY PROTECTION 

Describe a plan that is consistent with basic limitations relating to operating requirements. No changes proposed 

1. Has written approval been given by this Department for background groundwater monitoring? 0 Yes D No 
If yes, what date-------------
If not, explain. 

2. Has background groundwater monitoring begun? D Yes 0 No 

If no, what is the expected dale --------

If yes, when---------------

3. How will the operator prevent unapproved special handling wastes and/or residual wastes from being accepted and disposed of at 
the site? How will the operator handle and dispose of approved special handling waste(s), and what specific measures will be 
taken to prevent exposure to landfill personnel, haulers and others? Explain. 

4. How will the operator prevent hazardous and explosive wastes, and liquids from being accepted and disposed of at the site? 

5. Is leachate recirculation planned? D Yes D No 

If yes, explain. 

What is ultimate disposition of leachate? 

SECTION I. OPERATING HOURS 

Provide the proposed operating hours of the facility. See attached narrative for excerpts relevant to SBHRC 

-2-
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SECTION J. ACCESS PLAN 

Describe the Access Road Plan, including designs, cross sections and specifications. Indicate design load limits, and identify 
maximum anticipated loading to be encountered. + 

See attached narrative for excerpts relevant to SBHRC 

1. Explain how the access roads and parking and maneuvering areas will be designed, constructed and maintained to prevent 
erosion and sediment lo streams or runoff. 

2. Will streams or waterways be crossed? 0 Yes 0 No 

If yes, explain how the requirements of Chapter 105 will be met. 

Has an application been filed for a Chapter 105 permit? 0 Yes 0 No 

3. Describe the drainage system for temporary and permanent roads and parking and maneuvering areas to be located 
at the proposed facility . 

4 . Describe the materials to be used on permanent or temporary roads and parking and maneuvering areas at the proposed facility: 

0 paved asphalt 

0 gravel 

0 cinders 

0 other equivalent material - explain: 

Will the grade of any access road be greater than 12% 

If yes, explain. 

0 Yes D No 

5. Describe the locations, widths and methods of maintenance for fill access roads to be located on the proposed permitted facility, 
and on the entire property. 

SECTION K. ACCESS CONTROL PLAN 

Describe the Access Control Plan, including: See attached narrative for excerpts relevant to SBHRC 

1. Use and locations of fencing and barriers 1o control access. Include heights, dimensions and construction materials. Fences are 
required around impoundments, leachate collection and treatment systems and gas processing facilities, if these facilities have 
not been included within the site fence. 

2. Site security provisions. 

3. Describe the facility sign that will be placed at the junction of each access road and public road . 

SECTION L. NUISANCE MINIMIZATION AND CONTROL PLAN 

Describe the Nuisance Control Plan , and include details regarding the methods by which the operator will perform regular, frequent 
and comprehensive inspections to evaluate the effectiveness of the plan for Vectors, Odors, Noise, Dust, Litter. and Other Public 
Nuisances. The plan needs to include the following items: 

GCSL follows its own approved nuisance minimization plan. SBHRC will develop a nuisance minimization plan for its facility 
and details will be provided in its permit application submitted under separate cover. 

1. An inventory and map of areas at the facility that has the potential to cause nuisances 

• Dominate wind direction 

• Hauling, truck staging, and radiation staging areas 

• Leachate and gas management components 

• Disposal areas, intermediate covered areas, anchor trenches, and trash relocation activities 

• Landfill cell construction , fill and capping sequences 

• Landfill siting and position to nearby residences 

- 3 -
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2. Description of nuisance related monitoring or response activities 

• Organization flow chart with each person's duties and responsibilities with regard lo this plan 

• Notification list for the facility and respective agencies 

• A description of how the facility will be operated to eliminate off-site nuisances 

a. Monitoring frequency and locations 

b. Inspections for odorous loads 

c. Monitoring and inspections of the landfill's gas/odors controls 

d. Dust suppression 

• A description of internal and external communication and alarms 

3. Describe the facilities meteorological monitoring program 

• Meteorological weather station location 

• Data to be collected 

• Activities limited by the weather and the facilities threshold 

4. Detailed plan for preventative maintenance and nuisance controls 

• Description and location of portable/temporary odor controls 

• Preventative nuisance measures used during the facilities construction 

• Description of the nuisance suppression program and the location of any fixed odor controls 

• Procedures for handling nuisance prone waste 

• Dust minimization plan 

• Employee and contractor training 

• Inspection frequency for odor management equipment 

• Emergency equipment 

5. Provide specific countermeasures that will be undertaken by the facility in the event of a nuisance for: 

• Dust suppression from hauling, waste placement, or processing activities 

• Odors 

• Vectors 

• Landfill gas detection 

• Litter 

• Litter during windy conditions 

6. Provide any additional information as requested by the Department, Host Municipality, or Host County. 

SECTION M. UTTER CONTROL PLAN 

Describe the Litter Control Plan, and explain how the operator will prevent litter from blowing or becoming deposited off-site, including: 

1. The types, locations and maintenance procedures for litter fences to be used at the proposed facility. 

2. The frequency of litter pick up and disposal. No changes proposed 

SECTION N. SALVAGING 

Explain if salvaging will occur on-site during hours of operation and non-operation. If yes, describe the methods of control over 
salvaging , and how salvaging will occur without interfering in the operation of the landfill. Further, describe the methods for on site 
movement and storage of salvaged materials, as well as off-site storage and transportation of salvaged materials. No changes 
proposed 

SECTION 0. AIR QUALITY CONTROL 

Describe the methods to control dust, and minimize and control air pollution at the proposed facility from exceeding any 
ambient air quality standards. 

GCSL follows its own permitted plan for air quality monitoring and protection. SBHRC will develop and implement its own 
air resource protection plan for the SBHRC operation. Details will be provided in the SBHRC application submitted under 
separate cover. 

-4-
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SECTION P. WASTE PLACEMENT 

1. In itia I procedures for placement of waste on the liner system. No changes proposed 

2. An explanation of the location(s) of unloading area(s) at the proposed facility, and methods by which loaded collection vehicles 
will be directed to unload promptly at these areas. Waste cannot be unloaded where ccmtinuous or intermittent contact would 
occur with the groundwater table. 

3. Procedures for and the degree of compaction of solid waste. Describe the number and thickness of lifts, and explain how solid 
waste will be spread and compacted in layers . 

4. Describe how the working face will be managed, and: 

(i) compacted and covered on a daily basis for municipal waste landfills, and; 

(ii) kept to a size which can easily be compacted for Construction/Demolition waste landfills; 

(Iii) how water that contacts the working face will be contained, and not combined, with surface water runoff. 

SECTION Q. DAILY COVER 

For a municipal waste landfill. describe the frequency of placement, composition, design requirements, storage duration and 
location(s), maintenance(including revegetation and erosion/sedimentation controls),and thickness of approved daily c;over to be 
placed on exposed solid waste at the proposed site. Include a quality assurance plan. No changes proposed 

SECTION R. INTERMEDIATE COVER 

Describe the frequency of placement, composition, design requirements, storage duration and location(s), maintenance, and thickness 
of approved intermediate cover to be placed on partial or completed lifts at the proposed site. Explain how slopes, not to exceed 50%, 
will be maintained, covered, compacted, and revegetated to control erosion and sedimentation . Include a quality assurance plan and 
identify procedures to establish intermediate elevations. No changes proposed 

SECTION S. FINAL COVER SCHEDULE 

Describe the time period that approved final cover will be placed on the proposed site, the methods by which final cover will be placed, 
and composition and design requirements, including: No changes proposed 

1. A cap (comprised of a uniform and compacted one (1) foot layer of clay or synthetic type material, if approved). 

2. A drainage layer to prevent erosion and transmit now of surface water. 

3. A uniform and compacted layer of soil at least two (2) feet in thickness. 

- 5 -
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SECl110N T. FINAL COVER CHARACTERIZATION 

Describe the characteristics of final cover. including: No changes proposed 

1. physical properties of final cover, 

2. capability of controlling fires , 

3. load bearing capacity, 

4. capability of supporting vegetation , 

5. prevention of nuisances, 

6. Include a quality assurance plan, and identify procedures to establish final elevation. 

SECTION U. FINAL CONFIGURATION 

Describe the grade of the final slopes of the proposed facility, detailing design, installation, maintenance, slope stability, erosion 
control, compaction, seeding, revegetation, percolation rates, and surface runoff. 

What will the maximum grade of the final surface be? 

What will the average grade of the final surface be? 

Are terraces to be used on the final surface? D Yes D No 

If yes, describe design, construction, grades and maintenance of the terraces. 

Describe the drainage ditches that will be constructed in each horizontal terrace to convey flow of surface water. 

No changes proposed 

-6 -



Introduction 

Grand Central Sanitary Landfill, Inc. 
Application for Minor Permit Modification 

March 2018 

Form K - Gas Management Narrative 

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 ofland 

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 ofLFG 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 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 
implementation 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 
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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. 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 oocupied, 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 

• 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. 

• Combustible gas I oxygen detector 
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• Hydrogen sulfide detector 

• Barriers and barricades 
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• 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 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 oil heater will be located near the GKEDC turbine exhaust stacks. The heater will 
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 
thennal oil heater will use approximately 1,200 cubic feet per minute (cfm) 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 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 progranunable logic controller (PLC). It should be 
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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 GK.BOC 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 beater 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 ofLFG as a supplemental fuel source. Air emissions 

associated with the operation of the thermal unit heater are sum.rruui.zed in SBHRC's Air Quality 

Plan Approval Application. 
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M 
COMMONWEAL TH OF PENNSYLVANIA 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 
BUREAU OF WASTE MANAGEMENT 

Date Prepared/Revised 
March 2018 

FORM3 
MAP REQUIREMENTS· PHASE II 

MUNICIPAL WASTE AND CONSTRUCTION/DEMOLITION 
WASTE LANDFILLS 

DEPUSEONLY 

Date Received 

This form must be fully and accurately completed . All required information must be typed or legibly printed in the spaces 
provided. If additional space is necessary, identify each attached sheet as Form 3, reference the item number and 
identify the date prepared. The "date prepared/revised" on any attached sheets needs to match the "date 
prepare di . d" th' revise on 1s page. 

General References: Sections 2 73.133/277 .133 

Instructions: Provide the following maps in the scales and contours indicated. Before each item listed below, identify the specific map 
or plan where the information reQuested can be found . 

Scale: 1 inch equals no more than 200 feet with 10 foot maximum contour intervals. 

Drawings shall meet the following requirements or contain: 

a. The maximum drawing size of 30" X 36". 
b. The north arrow designated as magnetic or true. 
c. Grid system tied to north arrow and on-site survey monuments. 
d. A legend of symbols. 
e. Horizontal and vertical scale. 
f. A title block which identifies the applicant, municipalities, consultant and dates of all information. 
g. Seal and signature of PA registered Professional Engineer on c::over sheet of drawings and seal on all subsequent drawings in the 

set. 

SECTION A. SITE IDENTIFIER 

Applicant/permittee: Grand Central Sanitary Landfill, Inc. 

Site Name: Grand Central Sanitary Landfill 

Facility ID (as issued by DEP): 100265 

SECTION B. TOPOGRAPHIC MAP 

Topographic map of proposed permit and adjacent areas showing the following: 

1. Boundaries of lands proposed 1o be affected over the estimated total life of proposed operation and the sequence of landfilling and 
closure . 

2. A change in a component of facility or feature within proposed permit area caused by proposed operation. 
3. Buildings. utility corridors and facilities which will be used in operation. 
4. The areas of land for which bond will be posted under Chapter 271, Subchapter D. 
5 . Solid waste storage, processing or unloading areas. 
6. Water diversion , collection conveyance, erosion and sedimentation control, treatment, storage and discharge facilities. 
7. Location and elevation of permanent physical markers for grid coordinate system. 
8. Gas management, collection., and control facilities. 
9. Boundaries of construction activities. 
10. Barriers, fences and similar structures required by 273.212/277.212. 
11 . Sedimentation pond, permanent water impoundment, or similar facility. 
12. Access roads to site, including slopes, grades and lengths of roads. 
13. Monitoring wells. 
14. Area for isolating detected radioactive waste. 
15. Location of radioactive monitoring equipment. 
16. Location of meteorological equipment. 
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SECTION C. GRID SYSTEMS 

Grid coordinate system for proposed permit area. Horizontal control system shall consist of a grid not to exceed 200 feet square 
sections. A permanent benchmark for horizontal and vertical control shall be shown. Grid system shall be tied to benchmark and 
baseline. (Two monuments should be placed on the grid to allow an instrument to be set up for horizontal and vertical control.) A 
minimum of two permanent monuments should be provided with coordinates, elevations, and construction details identified. 

SECTION D. PLANS, DESIGNS, CROSS-SECTIONS AND MAPS 

Design Items to be included: 

a. Compaction of solid waste, thickness of lift. 
b. Application of daily cover material , intermediate, final cover. 
c. Elevation and grade of final cover. 
d. Management of surface water in accordance with Chapter 102. 
e. Erosion control in accordance with Chapter 102. 
f. Schedule of filling . 
g. Site preparations. 
h. Monitoring devices . 
i. Location and limits of areas previously filled, if applicable . 
j. Cross sections indicating the interface details between areas previously filled and areas to be filled, where applicable. 
k. Limits of construction defined by grid controls . 
I. Borrow areas on-site defined by grid controls/or off site. 
m. Location of underground and surface mines on-site. (Indicate extent of mining activity) 
n. Cross sections shown on the plans shall be referenced to the grid system for horizontal location and permanent benchmark, 

whenever applicable. 
o. Grades required for proper drainage of lifts. 
p. The design plans shall include a cross section of the access roads and all weather roads (with associated drainage system) 

identifying construction materials , slopes, grades, and distances. 
q- Cross sections, grades and/or profiles of diversion ditches, capacities and calculations for ditch volume . 
r. A construction schedule shall be submitted by the applicant to the Department in a format established by the Department. 
s. Gas Management - location of vents, flares, collection lines, recovery systems, design of system components. 
t. Layout of leachate collection and detection pipes . 
u. Liner system cross-section. 
V. Temporary erosion and sedimentation controls. 
w. Soil storage area locations. 
x. Location of collection and treatment facilities. 
y. Cross section of treatment lagoons and proposed collection facilities. 
z. Location of discharge points of treated leachate (requires industrial waste permit) . 
aa. Cross sections of phases or cells. 
bb. Typical cross section showing components of landfill design. 
cc. Location of scales for weighing. 
dd. Area for isolating detected radioactive waste. 
ee . Location of radioactive monitoring equipment. 
ff. Location of meteorological equipment. 
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NOTES: 

1. EXISTING GRADE CONTOURS AND SITE FEATURES FROM 
PHOTOGRAMMETRIC DIGITAL MAPPING BY MID-ATLANTIC 
PHOTOGRAMMETRIC SERVICES, INC. DATE OF PHOTOGRAPH 
NOVEMBER 11, 2017. 

2. PERIMETER BOUNDARY DEVELOPED FROM SURVEY PERFORMED 
BY THOMAS MICHAEL ENGLERTH, NOVEMBER 1988; DEED PLOT 
BY CHARLES SOROKA, PLS, MARCH, 1996; REVIEW OF 
NORTHAMPTON COUNTY TAX MAPS; AND LEHIGH & 
NORTHAMPTON DIGITAL GEOGRAPHIC DATA, VERSION 4.0 
(10/2005). 

3. THE SITE IS LOCATED OUTSIDE THE 100-YEAR FLOODPLAIN AS 
REFERENCED FROM THE FLOOD INSURANCE RATE MAPS (FIRM) 
AS PREPARED BY THE FEDERAL EMERGENCY MANAGEMENT 
AREA (FEMA). FEMA FIRM #42095C0132E. 

4. THE ENTIRE AREA WITHIN THE PROPOSED PROPERTY 
BOUNDARY, INCLUDING MATERIALS, WILL BE BONDED AS 
REQUIRED BY THE DEPARTMENT. 
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