












 

 

 

 

November 6, 2020 

Mr. Scott Story, Chief 

Solid Waste Branch 

Land Division 

Alabama Department of Environmental Management 

PO Box 301463 

Montgomery, Alabama 36130-1463 

 

 

RE: Solid Waste Permit Renewal/Modification Addendum 

 Axis Industrial Landfill 

 Permit No. 49-21 

 

 

Dear Mr. Story, 

 

On October 5, 2020, EcoSouth Services LLC (EcoSouth), submitted a permit renewal application for 

its Landfill located in Axis Alabama.  As part of the October 5, 2020, submittal, EcoSouth also 

requested to modify its existing permit to allow for the disposal of Municipal Solid Waste and to 

increase the volume of waste accepted at the landfill.    This submittal is intended to provide 

additional documentation to support the proposed renewal and modification of EcoSouth’s solid 

waste permit.  This package includes ADEM Form 439, documentation of local approval, updates to 

the facility Operations Plan, Groundwater Monitoring Plan, Control Program for Unauthorized Waste, 

and Closure/Post-Closure Plan, drawings depicting updated disposal areas, a list of adjacent 

landowners, and cost estimates for financial assurance. 

 

In addition, LaBella requests to continue the existing variances that have been previously approved 

by ADEM for Permit No. 49-21. These variances include the following: 

 

1. A variance from Rule 335-13-4-.22(1)(b) allowing the operation of an additional working face 

at the Axis Industrial Landfill. One working face will be allowed in Phase I and a second 

working face will be allowed in Phase II due to the differentiation in liner systems in each 

phase. (See Section 111.E.) 

 

2. A variance from Rule 335-13-4-.12(2)(f) requiring a 100 foot buffer zone. 

 

3. A variance allowing the use of autofluff as an alternative cover material. The alternate cover 

material should be mixed with sand or other soils in the ratio of 50% soil: 50% autofluff. 

Additionally, the Permittee is required to cover with six inches of earthen material at 

conclusion of each month’s operation. (See Section III.E.) 

 

4. A variance allowing the use of Residual Short Fiber (RSF) as an alternative cover material. 

The alternate cover material should be mixed with sand or other soils in the ratio of 50% soil: 

50% RSF. Additionally, the Permittee is required to cover with six inches of earthen material 

at conclusion of each month’s operation. (See Section III.E.) 
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5. A variance from Rule 335-13-4-.23(1)(c) defining slopes not to exceed 4 to 1 (25%). The 

permittee is approved to operate working slopes of 3 to 1 (33%) (Section III.E).   

 

EcoSouth also requests to update the variance from Rule 335-13-4-.23(1)(c) to allow 3 to 1 (33%) 

grades for all slopes. In support of this request, slope stability calculations have been provided with 

this package. 

 

The required fees for this permit modification have been sent to ADEM. Please let me know if you 

have any questions or need additional information regarding this matter.  I can be reached by email 

at DThornock@labellapc.com  or by phone at (804) 980-7458. 

 

Respectfully submitted, 

LaBella Associates 

 

Darrell Thornock, PE 

Technical Consultant 

 

Attachments  

 

A – ADEM Form 439 Application  

B – Documentation of Local Approval  

C – List of Adjacent Landowners  

D – Operations Plan  

E – Groundwater Monitoring Plan  

F – Control Program for Unauthorized Waste  

G – Closure/Post-Closure Plan  

H – Financial Assurance Estimates  

I – Slope Stability Calculations  

J – Site Drawings 

mailto:DThornock@labellapc.com


 

 

 

 

 

Attachment A 

 

ADEM Form 439 Application 















 

 

 

 

 

Attachment B 

 

Documentation of Local Approval 















































































































































































 

 

 AGENDA 

 

 REGULAR MEETING OF THE MOBILE COUNTY COMMISSION 

 

 10:00 A. M., September 28, 2020 

 

 

 1)  APPROVE  minutes of the special meeting on  

August 20, 2020 and regular meeting of 

August 24, 2020. 

     

 2)  APPROVE  list of claims. 

     

 3)  HOLD  public hearing so any citizen of the County 

shall be given an opportunity to be heard, 

for or against any item related to the 

Statement of Revenues, Expenditures and 

Changes in Fund Balance Report, for the 

period ending August 31, 2020.   

(Act No. 86-414)  

     

 4)  ADOPT  Mobile County Budget for Fiscal Year 

October 1, 2020 through September 30, 2021. 

     

 5)  APPROVE  amending County Commission Conference and 

Meeting Schedule to change meeting from 

Monday, October 12, 2020, to Tuesday, 

October 13, 2020 at 9:30 A.M. 

     

 6)  APPROVE  renewal of Memorandum of Understanding with 

the Administrative Office of Courts (AOC) 

to provide funding for an employee in the 

Circuit Court Clerk’s Office assigned to 

process matters related to incarcerated  

persons’ to be paid from the Metro Jail’s 

budget, for the period October 1, 2020 

through September 30, 2021. 
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 7)  APPROVE  renewal of professional services agreement 

with Peter Rosten, to provide professional 

computer, networking, and IT services in 

the amount of $70,000.00, for the period 

October 1, 2020 through September 30, 2021, 

for the James T. Strickland Youth Center. 

     

 8)  APPROVE  agreement with Terracon Consultants, Inc. 

for professional environmental services 

pursuant to producing Environmental Review 

Records for the Community Development Block 

Grant (CDBG), Home Investment Partnerships 

Program (HOME), and other programs as may 

be funded with Federal and/or State funds 

requiring similar environmental review.  

This contract will be for a one (1) year 

term commencing on October 12, 2020 and 

shall expire on October 11, 2021; provided, 

however, the contract shall be 

automatically renewable for two (2) 

additional one (1) year terms for a total 

of not more than three (3) years. 

     

 9)  AUTHORIZE  advertisement for bids for Project  

CCP-007-20, 2020 Three Year Floor Covering 

Replacement/Installation at Mobile County 

Facilities. 

     

10)  APPROVE  Change Order #1 for Project MFP-002-17, 

2017 Elevator Maintenance and Service for 

Mobile County Facilities with ThyssenKrupp 

Elevator Corporation.  If implemented, the 

change will decrease the contract by 

$9,041.51, and the new contract total will 

be $307,818.49. 

     

  



AGENDA  September 28, 2020 PAGE 3 

 

 

 

11)  APPROVE  Amendment #1 with Mott McDonald for  

Project CIP-2019-001M, Renovation of 

Property at 355 N. Ann Street.  This 

amendment will increase the contract amount 

by $46,300.00 for additional professional 

architectural services, and the new 

contract amount will be $76,300.00.  

     

12)  APPROVE  Host Community Acceptance of the proposed 

modifications to the permitted landfill 

facility owned by EcoSouth Services of 

Mobile, LLC in Axis, Alabama, as 

recommended by the Mobile County Solid 

Waste Disposal Authority during their Board 

Meeting of September 9, 2020. 

     

13)  APPROVE  issuance of request for proposals for  

part-time veterinarian and licensed 

veterinary technician for the Mobile County 

Animal Shelter. 

     

14)  HOLD  public hearing to consider the 

recommendations from the Small Business 

Relief Grant Program Committee to award 

grants to four (4) local businesses that 

are experiencing financial hardship with 

the COVID-19 Public Health Crisis located 

within Mobile County, Alabama, for the 

purpose of promoting the economic and 

industrial development of the County in 

accordance with Amendment No. 772 of the 

Constitution of Alabama. 
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15)  APPROVE  award of grant funds to the following four 

(4) businesses in the following amounts 

that are experiencing financial hardship 

with the COVID-19 Public Health Crisis 

within Mobile County, Alabama for the 

purpose of promoting the economic and 

industrial development of the County in 

accordance with Amendment No. 772 of the 

Constitution of Alabama: 

 

 Coastal Hospitality Services, LLC in 

the amount of $7,500.00, to be used 

for payroll and rent expenses for  

three (3) employees for the next  

four (4) weeks. 

 

 Curry’s Service Inc. in the amount of 

$884.00, to be used for utilities 

expenses for one (1) employee for the 

next three (3) months. 

 

 Pope Tax and Accounting, LLC in the 

amount of $2,302.00, to be used for 

payroll and rent expenses for ten (10) 

employees for the next two (2) months. 

 

 Phoenix Forest Products, LLC in the 

amount of $2,560.00, to be used for 

payroll and rent expenses for one (1) 

employee for the next four (4) weeks. 

     

16)  AUTHORIZE  amendment to the sub-recipient agreement 

with Goodwill Easter Seals of the Gulf 

Coast, Inc., for Project No. 21-07 of the 

Gulf of Mexico Energy Security Act (GOMESA) 

Expenditure Plan, Mobile County Recycle 

Center Program Support. 
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17)  APPROVE  performance contract between the Mobile 

County Commission and The Bridge, Inc. for 

FY 20/21 for the provision of the 

Transitions Continuing Care Program and  

In-Home Counseling, in the amount of 

$986,000.00, contingent upon receipt of 

funding from the Alabama Department of 

Youth Services. 

     

18)  VOTED AT 

CONFERENCE 

 County Commission at its conference on 

Thursday, September 24, 2020, adopted a 

Resolution and Order Authorizing the 

Issuance of General Obligation Refunding 

Bonds, Series 2020A. 

     

19)  VOTED AT 

CONFERENCE 

 County Commission at its conference on 

Thursday, September 24, 2020, adopted a 

Resolution and Order Authorizing the 

Issuance of General Obligation Refunding 

Warrants, Series 2020B. 

     

20)  VOTED AT 

CONFERENCE 

 County Commission at its conference on 

Thursday, September 24, 2020, adopted a 

Resolution and Order Authorizing the 

Issuance of General Obligation Refunding 

Warrants, Series 2020C. 

     

21)  APPROVE  agency grant agreement with the Alabama 

Department of Youth Services for  

FY 20/21, in the amount of $1,025,440.00, 

for the development of a diversion program 

and provision of diversion services and 

authorize the President of the Commission 

to accept the grant award. 
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22)  APPROVE  contract with West, a Thomson Reuters 

business, to upgrade Legal Department’s 

online/practice solutions/software program 

called Westlaw Edge to West Proflex, 

online/practice solutions/software program, 

which includes West LegalEdenter, 

professional development solution in the 

amount of $1,981.92 per month commencing 

November 1, 2020, for a term of thirty-six 

(36) months, ending October 31, 2023. 

     

23)  APPROVE  EFP-234-20, contract with Board of School 

Commissioners of Mobile County to benefit 

Olive J. Dodge Elementary School in the 

amount of $14,700.00, from District 2 

funds, to purchase technology equipment. 

     

24)  APPROVE  CDP-141-20, contract with Restore Mobile, 

Inc. in the amount of $25,000.00, from 

District 1 funds, for the continuation of 

the acquisition and stabilization of  

brick-and-mortar restoration projects. 

     

25)  APPROVE  CDP-241-20, contract with Mobile Regional 

Senior Community Center Foundation, Inc. in 

the amount of $14,370.00, from District 2 

funds, for landscape maintenance. 

     

26)  APPROVE  EFP-146-20, contract with Lillie B. 

Williamson High School Parent Teacher 

Association (PTA) in the amount of 

$10,000.00, from District 1 funds, to 

purchase technology equipment and cover the 

cost of the Parent University online 

program. 

     

27)  APPROVE  EFP-321-20, contract with Griggs Elementary 

School Parent Teacher Association (PTA) in 

the amount of $54,000.00, from District 3 

funds, for technology equipment and 

playground improvements. 
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28)  APPROVE  EFP-322-20, contract with Burroughs 

Elementary School Parent Teacher 

Organization (PTO) in the amount of 

$50,000.00, from District 3 funds, for 

playground equipment. 

     

29)  APPROVE  EFP-323-20, contract with Anna F. Booth 

Elementary School Parent Teacher 

Association (PTA) in the amount of 

$2,000.00, from District 3 funds, to 

purchase audio transmitting equipment. 

     

30)  APPROVE  EFP-324-20, contract with Dixon Elementary 

School Parent Teacher Organization (PTO) in 

the amount of $50,000.00, from District 3 

funds, for a new playground. 

     

31)  APPROVE  CDP-322-20, contract with Tillman’s Corner 

Senior Center in the amount of $25,000.00, 

from District 3 funds, for operational 

expenses. 

     

32)  CONSIDER  taking the following action on bids: 

 

award Bid #46-20, 6-month toilet tissue, 

roll towels, and folded towels bid for the 

County Commission, to Bay Paper Company and 

Imperial Dade. 

 

award Bid #47-20, 3-month groceries bid to 

be delivered to the James T. Strickland 

Youth Center, to American Wholesales 

Grocery d/b/a American Foods for their bid 

in the amount of $19,708.86, and The 

Merchants Company d/b/a Merchants 

Foodservice for their bid in the amount of 

$57,195.88. 

 

award Bid #48-50, 3-month OEM Printer and 

fax supplies bid for Mobile County 

Commission, to Olensky Brothers and Sprot 

Printer Ribbon LLC. 
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award Bid #52-20, annual asphalt plant mix 

bid for the Public Works Department, to 

John G. Walton Construction Co., Mobile 

Asphalt Company LLC, and H.O. Weaver & 

Sons, Inc. 

 

award Bid #56-20, annual dairy products bid 

for the James T. Strickland Youth Center, 

to Borden Dairy. 

 

award Bid #63-20, annual traffic sign bid 

for the Public Works Department, to Vulcan 

Inc. 

 

award Bid #71-20, annual grounds 

maintenance bid for Jon Archer Agriculture 

Center, to Industrial Mowing LLC for their 

bid in the amount of $1,900.00 per year. 

 

award Bid #77-20, janitorial services bid 

for Mobile Government Plaza South Tower and 

Atrium, to Spencer Enterprise, Inc. for 

their thirty-six (36) month bid in the 

total amount of $435,705.76.  

 

award Bid #94-20, 6-month recycled asphalt 

plant mix (RAP) bid for the Public Works 

Department, to H.O. Weaver & Sons Inc., and 

as an alternate, Mobile Asphalt Company 

LLC. 

 

award Bid #105-20, annual janitorial 

services bid for the James T. Strickland 

Youth Center Annex, to Spencer’s Enterprise 

Inc. for their bid in the amount of 

$18,800.00 per year. 
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award Bid #107-20, annual solar powered LED 

flashing warning signals and related 

components bid for the Public Works 

Department, to K&K Systems Inc. 

 

award Bid #120-20, annual book binding bid 

for the Revenue Commissioner’s Office, to 

Bob’s Book Binding. 

 

award Bid #126-20, annual janitorial 

services bid for the Building Maintenance 

Department, to Perfecting That Cleaning 

Service, LLC for their bid in the amount of 

$13,482.00 per year. 

 

award Bid #127-20, annual janitorial 

services bid for Mobile County Sheriff’s 

Office (MCSO) Southside Substation, to 

Spencer’s Enterprise Inc. for their bid in 

the amount of $12,120.00 per year. 

 

award Bid #128-20, grounds maintenance bid 

for the Building Inspection Office, to Get 

It Dunn for their bid in the amount of 

$1,720.00 per year. 

 

award Bid #130-20, annual janitorial 

services bid for Mobile County Sheriff’s 

Office (MCSO) Northside Substation, to 

Perfecting That Cleaning Service, LLC for 

their bid in the amount of $6,800.00 per 

year. 

 

award Bid #131-20, grounds maintenance bid 

for the Building Maintenance Department, to 

Complete Management Group for their bid in 

the amount of $3,240.00 per year. 

 

award Bid #132-20, grounds maintenance bid 

for the Bay Haas Office, to Williams 

Consultants, LLC for their bid in the 

amount of $1,780.00 per year. 
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reject award of Bid #62-20, annual 

janitorial services bid for the James  

T. Strickland Youth Center. 

 

reject award of Bid #79-20, annual 

stripping and waxing of floors bid for the 

James T. Strickland Youth Center. 

     

33)  APPROVE  renewal of contract with CDW Government in 

the amount of $5,335.40, for Symantec 

Endpoint Protection subscription license 

and support, for the County Commission. 

     

34)  APPROVE  CDP-240-20, an allocation of $22,726.80, 

from District 2 funds toward the purchase 

of furnishings for the Semmes Senior Center 

Project MCD2-PF-16-001.  The total cost is 

$52,726.80, and will be allocated as 

follows: 

 

 Semmes Woman’s Club, Inc.  $30,000.00 

 District 2 funds           $22,726.80 

 

Total                      $52,726.80 

     

35)  APPROVE  purchase of JMS Database through Dell under 

the current purchasing Cooperative National 

Cooperative Purchasing Alliance NCPA 

Contract 01-42 utilizing drug forfeiture 

funds in the amount of $37,237.66, for the 

Sheriff’s Office.  (This will not require a 

County purchase order nor utilizing County 

Commission funding) 

     

36)

1E 

 RECOMMEND  approve preliminary and final plat of John 

Morris Estates.  (2 lots, Howells Ferry 

Road, District 2) 

 

AND 
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approve preliminary and final plat of 

Addition To Holdiness Acres.  (3 lots, 

Lockwood Drive and Beechwood Drive, 

District 3) 

 

AND 

 

approve preliminary and final plat of Kraft 

Addition to Three Notch Road.   

(1 lot, Three Notch Kroner Road,  

District 3) 

 

AND 

 

approve preliminary and final plat of 

Morris Cove.  (4 lots, Winsor Road South, 

District 3) 

 

AND 

 

approve preliminary and final plat of 

Replat of Lot 2, William Pope Family 

Division.  (1 lot, Baird Coxwell Road, 

District 3) 

     

37)

2E 

 RECOMMEND  authorize acquisition of property and 

acceptance of right-of-way deed from the 

following property owner, for the following 

project: 

 

McDonald Road, Project MCR-2016-001, 

Tract 14 

 

Thomas G. Martin                       deed 

     

38)

3E 

 RECOMMEND  approve Hold Harmless/Indemnity Agreements 

FY 2020-2021, for the use of County 

equipment from the following: 

 

City of Bayou La Batre 

City of Citronelle 

City of Creola 

City of Saraland 
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City of Satsuma 

MOWA Band of Choctaw Indians 

Town of Dauphin Island 

Town of Mt. Vernon 

     

39)

4E 

 RECOMMEND  approve the below listed annual work orders 

to furnish labor, equipment and materials 

as needed for FY 2020-2021 for the 

following:  

 

Citronelle Tower Radio Site – Work Order  

  No. 24144 

 

Bayou La Batre Radio Tower Site – Work  

  Order No. 24145 

 

Spring Hill Radio Tower Site – Work Order  

  No. 24146  

 

Wilmer Radio Tower Site – Work Order  

  No. 24147 

 

Salco Radio Tower Site – Work Order  

  No. 24148 

 

Seven Hills Radio Tower Site – Work Order  

  No. 24149 

 

Saraland Radio Tower Site – Work Order  

  No. 24150 

 

Burns Radio Tower Site - Work Order  

  No. 24151 

 

Bay Road Radio Tower Site - Work Order  

  No. 24152 

 

MOWA Radio Tower Site - Work Order  

  No. 24153 

 

Zeigler Radio Tower Site - Work Order  

  No. 24154 
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Animal Shelter - Work Order No. 24155 

 

Jeremiah Denton Airport - Work Order  

  No. 24156 

 

Environmental Enforcement - Work Order  

  No. 24157 

 

Government Plaza - Work Order No. 24158 

 

Building Maintenance - Work Order No. 24159 

 

Sheriff’s Department (Other) - Work Order  

  No. 24160  

 

Garage #4 – Work Order No. 24161 

 

Michael Square - Work Order No.24162 

 

Eight Mile Shopping Center - Work Order  

  No. 24163 

 

Theodore Oaks Shopping Center - Work Order  

  No. 24164 

 

Strickland Youth Center - Work Order  

  No. 24165 

 

Bay Haas Building - Work Order No. 24166 

 

Inspection Services - Work Order No. 24167 

 

Food Stamp Office - Work Order No. 24168 

 

Metro Jail - Work Order No. 24169 

 

Sheriff’s Barracks - Work Order No. 24170 

 

Sheriff’s Deputy Shooting Range - Work  

  Order No. 24171 

 

Sheriff’s Dept. Substation/Hwy. 98 - Work   

  Order No. 24172 
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Grand Bay Library - Work Order No. 24173 

 

Brewer Center Property - Work Order  

  No. 24174 

 

Semmes Senior Center - Work Order No. 24175 

 

Semmes Community Center - Work Order  

  No. 24176 

 

John Archer Center - Work Order No. 24177 

 

Government Plaza Annex - Work Order  

  No. 24178 

 

Tillmans Corner Senior Center - Work Order  

  No. 24179 

 

Theodore Boys & Girls Club - Work Order  

  No. 24180 

 

Grand Bay Senior Center - Work Order  

  No. 24181 

 

GUS Board Property - Work Order No. 24182 

 

County Property at Fallow Road - Work Order  

  No. 24183 

 

Fowl River Dredge Disposal - Work Order  

  No. 24184 

 

North Mobile County Industrial Park - Work    

  Order No. 24185 

 

Sheriff’s Dept. Administration - Work Order  

  No. 24186 

 

Sheriff’s Dept. Posse Arena - Work Order  

  No. 24187 

 

Signs for Various County Departments - Work  

  Order No. 24188 
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Community Correction Center - Work Order  

  No. 24189 

 

Mobile Recycle Center Hitt Road - Work  

  Order No. 24190 

 

Bayou Coden Dredge Disposal - Work Order  

  No. 24191 

 

Wilmer Senior Center - Work Order No. 24192 

 

Bay Front Park - Work Order No. 24193 

 

Chickasabogue Park - Work Order No. 24194 

 

John Archer Arena - Work Order No. 24195 

 

River Delta Marina - Work Order No. 24196 

 

West Mobile County Park - Work Order  

  No. 24197 

 

Chunchula Landfill – Work Order No. 24198 

 

Kushla Landfill - Work Order No. 24199 

 

Irvington Landfill - Work Order No. 24200 

 

Mobile County Commission - Work Order  

  No. 24201 

 

Environmental Services - Work Order  

  No. 24202 

 

911 MCCD - Work Order No. 24203 

 

Odd Fellows Park – Work Order No. 24204 

 

Sheriff’s Dept. Substation/Theodore - Work  

  Order No. 24205 

 

Various Voting Precinct Locations – Work  

  Order No. 24206 
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Annual Pecan Festival – Work Order  

  No. 24207 

 

Semmes Athletic Fields – Work Order  

  No. 24208 

 

Semmes Community Area Sidewalks – Work  

  Order No. 24209 

 

Semmes Community Playground – Work Order  

  No. 24210 

 

Various Locations on County Property – Work  

  Order No. 24211 

 

Rosa Lott School – Work Order No. 24212 

 

Grand Bay Volunteer Fire Department – Work  

  Order No. 24213 

 

Housing Authority Property – Work Order  

  No. 24214 

 

City of Bayou La Batre - Work Order  

  No. 24215 

 

City of Chickasaw – Work Order No. 24216 

 

City of Citronelle - Work Order No. 24217 

 

City of Creola - Work Order No. 24218 

 

City of Prichard – Work Order No. 24219 

 

City of Saraland - Work Order No. 24220 

 

City of Satsuma - Work Order No. 24221 

 

City of Semmes - Work Order No. 24222 

 

MOWA Band of Choctaw Indians - Work Order  

  No. 24223 
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Town of Dauphin Island - Work Order  

  No. 24224 

 

Town of Mt. Vernon - Work Order No. 24225 

 

Volunteer Fire Departments – Work Order  

  No. 24246 

 

Escatawpa Hollow Camp Ground – Work Order  

  No. 24248 

 

Dawes Park – Work Order No. 24249 

 

Voting Machine Warehouse – No. 24251 

 

Mobile County Soccer Complex – No. 24252 

     

40)

5E 

 RECOMMEND  approve final plat of Maxwell Meadows, 

Phase 6.  (4 lots, Walter Lee Circle North 

(Private), District 3), authorize the 

County Engineer to sign the plat and 

updating Walter Lee Circle North (Private) 

in the private road inventory. 

 

This street has been constructed to a paved 

private road standard and certified by the 

developer’s professional engineer. 

     

41)

6E 

 RECOMMEND  approve Project CDP-321-20, furnishing, 

delivering and placing 10 tons of #57 stone 

to the Coastal Response Center.  The 

estimated cost is $661.26. 

     

42)

7E 

 RECOMMEND  assign Neel-Schaffer, Inc. as the 

consultant engineering firm to perform 

preliminary design engineering services for 

Project MCP-006-20 and Project MCP-009-20, 

Improvements to Selected Curb Ramps 

throughout Mobile County’s Urban Area to 

Conform to ADA Requirements. 
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43)

8E 

 RECOMMEND  approve right-of-way and/or easement 

agreements for Tract 4 in the amount of 

$8,342.00, and Tract 13 in the amount of 

$280.00 for Project MCR-2018-204, McDavid 

Road – Grade, Drain, Base and Pave. 

     

44)

9E 

 RECOMMEND  approve right-of-way and/or easement 

agreement for Tract 52 in the amount of 

$250.00, for Project MCR-2018-307, Joyce 

Circle, Lloyd Road and Williams  

Road – Grade, Drain, Base and Pave. 

     

45)    Commission announcements and/or comments. 

     

46)  APPROVE  request for motion to adjourn until 

October 13, 2020. 
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1 August 20, 2020                              10:00 a.m.

2

3                       PROCEEDINGS

4

5               COMMISSIONER CARL:  Good morning,

6 everyone.  Welcome to the planning session of the Mobile

7 County Commission, August 20th, 2020.  Dena, do we have

8 any speakers?

9               MS. POLLARD:  Good morning,

10 Commissioners.  No, we do not have any speakers.

11               COMMISSIONER CARL:  All right.

12 Fantastic.  Glenn.

13               MR. HODGE:  Number one, hold a public

14 hearing to receive comments from the public relating to

15 the Commission providing host community acceptance of

16 the proposed modifications to the existing permitted

17 landfill facility for EcoSouth Services of Mobile, LLC

18 in Axis, Alabama.

19               COMMISSIONER CARL:  So at this time, I

20 would like to open the public hearing.  Is there anyone

21 here to speak against the EcoSouth request for the

22 landfill in Axis, Alabama?  Is there anyone here to

23 speak for the EcoSouth request for the landfill in Axis,

24 Alabama?  We do have one.  Come on down or up.  I'm

25 sorry.
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1               MR. SANDERSON:  Good morning.  Thank you

2 for letting me speak.  My name is Eric Sanderson and I

3 am with LaBella Associates and I'm representing

4 EcoSouth.

5               And our consulting firm pulled together

6 the local host approval application for EcoSouth

7 requesting the Commission to approve the acceptance of

8 municipal solid waste as a waste stream and also

9 increase the potential amount of waste received at the

10 landfill from fifteen hundred cubic yards per day to

11 five thousand tons per day.

12               The local approval from the host

13 government is required to be submitted with the ADEM

14 permit application which handles all the environmental

15 concerns from the site.  So we appreciate your

16 consideration of this.  And if you have any questions,

17 we would be happy to answer them.

18               COMMISSIONER CARL:  I think we're good.

19               MR. SANDERSON:  Thank you.

20               COMMISSIONER CARL:  Thank you very much.

21               MR. HODGE:  Number two, recommend

22 approving purchase of electronic poll book system from

23 Tenex Software Solutions to include hardware, software,

24 printers, training and related peripherals for an amount

25 up to five hundred and ninety-seven thousand six oh one
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1 and the purchase of a two-year software maintenance and

2 support agreement for years two and three for up to

3 fifty-six thousand one twenty-five per year.

4               This purchase is made in conjunction with

5 the consent of the Alabama Secretary of State for the

6 November 3, 2020 General Election and anticipated

7 reimbursement pursuant to Covid-19 funding sources.

8               COMMISSIONER CARL:  So move.

9               COMMISSIONER LUDGOOD:  Second.

10               MR. HODGE:  Number three, recommend

11 adopting Resolution Number 1, a resolution approving

12 engineer's maps and reports containing preliminary

13 details in connection with the construction and

14 improvement of certain hard surfaced roads, hard

15 surfaced bridges and surface water drainage facilities

16 and specifying certain details respecting the

17 improvements referred to in the said engineering reports

18 for Mobile County Commission 2020 Transportation

19 Pay-As-You-Go Program and the amount of bonds proposed

20 to be issued therefore.

21               COMMISSIONER LUDGOOD:  So move.

22               COMMISSIONER CARL:  Second.

23               MR. HODGE:  Number four, recommend

24 adopting Resolution Number 2, a resolution to approve

25 publication of notice pursuant to requirements of

Page 5

Veritext Legal Solutions
877-373-3660 800.808.4958



1 Alabama law for the Mobile County Commission 2020

2 Transportation Pay-As-You-Go Program.

3               COMMISSIONER LUDGOOD:  So move.

4               COMMISSIONER CARL:  Second.

5               MR. HODGE:  Number five, recommend

6 adopting Resolution Number 3, a resolution calling a

7 special election by the electors of Mobile County on the

8 question of the issuance of fifty-eight million

9 principal amount of Pay-As-You-Go road, bridge and

10 drainage facilities bonds of the county and the levy of

11 a tax for payment thereof for Mobile County Commission

12 2020 Transportation Pay-As-You-Go Program.

13               COMMISSIONER LUDGOOD:  So move.

14               COMMISSIONER CARL:  Second.

15               MR. HODGE:  Number six, Commission

16 announcements and/or comments.

17               COMMISSIONER CARL:  Glenn, we don't have

18 anything at this public hearing we held for the EcoSouth

19 service, we don't have anything to vote on there?  It's

20 just a public meeting is all we're --

21               MR. HODGE:  Ed can comment on that.

22               MR. KERR:  No, sir.  Per the solid waste

23 management plan, the process that's established in there

24 for host community acceptance, we have to hold the

25 public hearing at least thirty days before action is
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1 made so you will see an action come before the

2 Commission.

3               MR. KEGLEY:  The second regular meeting

4 in September, we'll vote -- the Commission will vote on

5 it then, I think.

6               COMMISSIONER CARL:  All right.  Thank

7 you.  Do you have anything?

8               COMMISSIONER LUDGOOD:  No.

9               MR. HODGE:  Number seven, approve request

10 for motion to adjourn until August 24, 2020.

11               COMMISSIONER LUDGOOD:  So move.

12               COMMISSIONER CARL:  Second.  Everyone

13 have a great weekend.

14

15                  END OF PROCEEDINGS

16

17

18

19

20

21

22

23

24

25
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1                C E R T I F I C A T E

2

3

4 STATE OF ALABAMA)

5 MOBILE COUNTY)

6

7               I hereby certify that the above

8 proceedings were taken down by me and transcribed by me

9 and that the above is a true and correct transcript of

10 the said proceedings.

11               I further certify that I am neither of

12 counsel nor of kin to the parties nor in anywise

13 financially interested in the outcome of this case.

14

15

16

17

18                          <%18286,Signature%>

19                           JAN A. MANN

20                           COMMISSIONER - NOTARY PUBLIC

21                           ACCR NO. 321

22

23

24

25
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JAY M. ROSS 
County Attorney 
jross@mobile-county.net 

MARTHA E. DU RANT 
Chief Staff Attorney 
mdurant@mobile-county.net 

JOHN W. ADAMS, JR. 
Staff Attorney 
jadams@mobile-county.net 

Mr. Blake Holden 

OFFICE OF MOBILE COUNTY ATTORNEY 

November 3, 2020 

Alabama Department of Environmental Management 
1400 Coliseum Boulevard 
Montgomery, Alabama 36110-2400 

LINDA D. BAKER 
Legal Assistant 
lbaker@mobile-cou nty .net 

RE: Local Approval of Host Community Acceptance of the Proposed 
Modifications to the Permitted Landfill Facility Owned by EcoSouth 
Services, LLC in Axis, Alabama 

Dear Mr. Holden: 

Please be advised that the Mobile County Solid Waste Disposal Authority and the Mobile 
County Commission have approved the proposed modifications to the permitted landfill facility 
owned by EcoSouth Services, LLC. The Mobile County Commission acknowledges that Section 
22-27-48 of the Code of Alabama (1975), as amended, has been complied with. 

Accordingly, the Mobile County Commission does not object to the applicant's request for 
approval to Alabama Department of Environmental Management. Should you have any questions 
or need further information regarding this matter, please do not hesitate to contact me. 

Sincerely yours, 

JAY M. ROSS 
County Attorney 

Tenth Floor, South Tower, 205 Government Street, Mobile, Alabama 36644-1001 
Telephone: (251) 574-3333 · Facsimile: (251) 574-3335 
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I. GENERAL 

 EcoSouth Services of Mobile, LLC (EcoSouth) currently operates a permitted landfill in 

Axis, Alabama and has been issued a solid waste permit of 49-21 from the Alabama 

Department of Environmental Management (ADEM).  The landfill provides service to Counties 

in Florida – Escambia, Okaloosa, Bay, Santa Rosa, and Walton, Counties in Mississippi – 

Jackson, Harrison, and Hancock, Counties in Alabama – Baldwin, Clarke, Conecuh, Covington, 

Dale, Escambia, Houston, Mobile, Monroe, and Washington.  The Axis Landfill is located on 

State Route 43 N, approximately 10 miles north of Mobile, Alabama.  The existing portion of 

the facility has been in operation since 1983.   

The Operations Manual will serve as the document to describe how the design and 

construction plan will be implemented throughout the active life of the Axis Landfill and the 

post-closure care period.   

 

II. SERVICE INFORMATION 

The landfill services the following counties: Florida – Escambia, Okaloosa, Bay, Santa 

Rosa, and Walton, Mississippi – Jackson, Harrison, and Hancock, Alabama – Baldwin, Clarke, 

Conecuh, Covington, Dale, Escambia, Houston, Mobile, Monroe, and Washington.  The current 

waste stream from EcoSouth is approximately 720 tons/day per six day week with a maximum 

daily intake rate of 5,000 tons/day. 

The landfill is centrally located in southern Alabama with access from State Route 43.  

The site is in a rural area and trucks transporting waste pass through few moderately 

populated areas.  . 

 

III. PERSONNEL 

EcoSouth currently employs a full-time employees who are responsible for the day-to-

day operation of the landfill.  The equipment operator’s duties include but are not limited to: 

• Opening the gate across the lone access road to the landfill in the morning and 

locking the gate closed when he leaves the site at night; 

• Inspection and logging random inspections of incoming loads for unauthorized 

waste; 

• Spreading and compacting of wastes; 

• Covering of wastes; 

• Maintenance of sideslopes; 

• Maintenance of erosion/sedimentation control facilities; 

• Monitoring of visitors to the site; 

• Policing the landfill property including the site entrance and access road; and 

• Inspection of the leachate management system.  
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Volume fluctuations in the waste stream will likely impact the number and type of 

personnel needed to perform daily activities and operations.  The table in Appendix II provides 

a list of the personnel required at various disposal rates. 

Collection of groundwater samples from existing and future monitoring wells will 

continue to be accomplished on a contract basis with a firm experienced in the collection of 

such samples.  Testing of the water samples will continue to be performed by a qualified 

laboratory.  Reference is made to the Groundwater Monitoring Plan. 

 

  

IV. OPERATIONAL CONDITIONS 

A. SITE ACCESS 

1. Hours of Operation 

The Axis Landfill is open for business from 7:00 am to 4:30 pm Monday 

through Saturday.  Hours may be extended on Monday through Saturday due 

to heavy traffic.  The landfill operators will remain an additional 30 minutes 

after the last load of waste is deposited in order to complete the required daily 

cover and site cleanup.  Cover and cleanup operators will remain longer until 

daily close out and clean up are completed.     

Access to the site shall be limited by a lockable gate at the landfill 

entrance.  Access shall be restricted to the hours stated above when an 

attendant is on duty.  The attendant shall permit only those wastes listed in the 

Waste Control Plan to be disposed of at this site.  The attendant should visually 

inspect wastes on a random basis and should inspect all loads coming from 

unfamiliar sources.  Documentation of these inspections should be kept as 

specified in the Waste Control Plan. 

Roads shall be maintained to insure access to the site by hauling 

vehicles during windy, wet, or cold weather conditions.  Snow removal will occur 

such that daily operations are not hampered.  Anti-skid materials, as 

appropriate, shall be applied to road surfaces.  A separate inclement weather 

disposal area is not deemed necessary for this facility.  

2. Traffic Routing 

All traffic shall enter the landfill from State Route 43.  The traffic will 

stop at the scale house for monitoring and recording.  Visitor and employee 

parking is provided adjacent to the existing office and maintenance building. 

Traffic shall be routed from the scale house along the access road 

shown on the drawings.  This road shall be constructed and maintained in its 

original condition to provide access during inclement weather.  The vehicles 

will proceed to the cell being filled or the solidification pad.  Access into the cell 

will be from the main access road.  Under no circumstances should traffic be 

allowed to drive on the side or back slopes of the liner system.   
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A good road system is a vital part of the smooth operation of a landfill.  

The goal is to get vehicles to the working face as quickly and safely as possible.  

The roads should be wide enough to handle two way traffic and sturdy enough 

to carry heavy trucks in all weather.  As with other components of a landfill, 

proper advanced planning and construction, and maintenance are imperative 

to a good operation.  Permanent roads should be located and constructed to 

last as long as possible yet minimize the need for temporary roads. 

Recommended minimums for roads are 20 feet width.  The soil should 

be placed and compacted with the moisture content close to optimum.  A 

woven road fabric should be placed between the soil and the stone.  If the 

subgrade is subjected to rain before placement of the stone, then the soil 

should be regraded and re-compacted.  The stone should be compacted after 

placement.  An ideal method of compaction is using the pan, or articulated 

dump truck, during the movement of daily cover.  Crushed concrete rubble may 

be used whenever possible in place of expensive quarried stone.  Incoming 

rubble should be stockpiled in a location far enough away from the working 

face so as to no create a problem when the fill advances.  A good location 

would be just off of the current lined cell area. 

Cleats on landfill compactors and construction tracks on loaders can 

quickly destroy the best of roads.  Travel on the roads by this equipment should 

be kept to a minimum and totally avoided during wet weather. 

Customer traffic entering the landfill must be controlled.  Their vehicles 

must not be allowed to roam freely around the site.  Any landfill is a 

construction site with heavy equipment, truck traffic (typically in a hurry), and 

drivers unsure of where to go.  Several techniques can be used to control the 

flow of traffic. 

a. Eliminate traffic which does not need to go to the working face 

of the landfill.  Children must remain in vehicles at all times.  The real 

purpose of controlling traffic is to keep small vehicles driven by 

inexperienced drivers out of the working face area. 
 

b. Screen incoming traffic. The Gate Attendant is the logical 

person for this task.  Incoming vehicles should stop at the scalehouse.  

The Attendant can screen out unauthorized vehicles and vehicles with 

unauthorized cargo.  Those not permitted into the landfill should be 

turned away at that point.  In addition, the vehicles which have waste 

requiring special handling, shall be directed to special unloading areas, 

like the solidification pad.  If the Attendant cannot determine that a 

load is permitted, the vehicle shall park out of traffic until the lead 

operator or a supervisor can check and approve the load.  Whatever 

the method, any enclosed load that the Gate Attendant does not 

recognize the hauler, or cannot determine the source of the waste, 

shall be visually inspected before the vehicle is allowed onto the 

landfill. 
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c. An adequate number of directional signs should be posted to 

control the flow of traffic.  Signs should be large enough and brightly 

marked to attract the driver’s attention.  Signs should be regularly 

maintained so they can be read.  Commercially manufactured 

reflectorized signs are recommended because they are quite durable 

and will last many years.  Spares should be maintained to replace any 

signs which may be damaged. 
 

d. The operator can act as a spotter when needed.  Spotters may 

be used at the landfill working face during peak periods to direct traffic 

to the proper dumping area.  Keeping the working face small is a 

technique which will be discussed in a later section of this manual.  

However, the spotter is important in keeping the working face small.  

He/she can keep traffic moving by positioning vehicles in the proper 

unloading area.  This can help maintain the size of the face and 

minimize spreading.  In addition the spotter can observe the waste 

being dumped for unauthorized items and direct that it be removed by 

the hauler that unloaded it.  Also, the spotter can watch for “pickers” 

and scavengers and direct them away from the landfill.  By keeping the 

unloading operation moving the spotter can set the pace for the entire 

operation. 
 

 The Axis Landfill will not need a full time spotter.  However, in 

some situations, such as during and after heavy rains, it can be 

beneficial to have an employee act as a spotter to keep the traffic 

moving while the equipment operator concentrates on waste handling. 

When unloading waste at the working face of the landfill there 

are a few simple “rules of thumb” to remember. 

 

e. Unload as close to the working face as possible while still 

leaving room for the compactor/loader to operate.  During periods of 

heavy traffic, unloading may be done adjacent to the working face by 

slow vehicles such as pick-up trucks with trailers.  When the flow of 

traffic eases, the waste dumped by the slower vehicles can be pushed 

by the compactor or the loader to the working face. 
 

f. Keep pickup trucks and other small vehicles separated from 

the larger compactor trucks.  A compactor truck will spread its load for 

up to 5 or 6 feet on each side of the truck when it unloads. 
 

g. Have drivers pull away from the working face if they are going 

to do a truck cleanup or secure covers or doors so as to avoid blocking 

a space needed by another truck. 
 

h. The area designated for unloading should be prepared and 

maintained.  The area should be dragged with a loader or compactor 
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blade periodically to remove debris and reduce tire punctures.  By 

keeping the unloading area clean the drivers can maneuver more 

confidently and faster.  During wet weather special attention should be 

given to maintaining the unloading area and providing a gravel turn 

around area. 

3. Inclement Weather 

During inclement weather conditions, landfill personnel will maintain 

all facility roads to be sure they are passable.  The disposal area will be 

maintained so operations can continue during inclement weather conditions. 

B. WASTE HANDLING 

1. Types of Wastes 

The Axis Landfill receives municipal solid waste (MSW), construction, 

demolition and rubbish waste, as defined by ADEM, industrial waste as 

approved by ADEM, waste building materials packaging and rubbish resulting 

from construction repair or demolition operations including masonry, sheet 

rock, insulation, scrap metal, wood, wood products concrete, soil brick, 

asphalt, as from untreated materials, brush, land clearing debris, disaster 

debris, approved wastewater sludges, total petroleum hydrocarbons, 

automobile fluff (solid waste from automobile shredding) from Alter Metal 

Recycling located in Mobile County and may temporarily dispose of 

Remediation Waste from South Alabama Utilities Citronelle Lagoon Closure 

Project.   

If the landfill personnel are not sure if a waste can be accepted at this 

site, the landfill should refuse to dispose of any questionable wastes until the 

waste in question is approved by ADEM. 

This landfill specifically prohibits the acceptance and disposal of 

hazardous waste as defined by ADEM. 

2. Litter Control 

Maintaining proper litter control is essential to the operation of a 

landfill.  When working in areas below natural grade, litter is less likely to 

escape than when working above natural grade.  Litter control procedures for 

the landfill are discussed below: 

a. Whenever possible, unload vehicles at the base of the working 

slopes to use the working face itself as a wind screen. 
 

b. If possible, back vehicles into the wind when unloading.  

Unloading against the wind can help to keep the load compacted until 

the loader can push the waste onto the working face. 
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c. If necessary, sprinkle the compacted working face with daily 

cover periodically throughout windy days.  This will help keep the waste 

from blowing.  Construction or demolition debris can be used on top of 

paper and light wastes instead of soil until the end of the day. 
 

d. Fences can be used to catch some blowing litter.  Short fencing 

such as snow fence is easily erected and moved.  If fencing is used for 

litter control, it should be cleaned daily.  Litter against the fence can 

block air flow through the fence and creating flow patterns over top. 

3. Dust, Odor, and Vector Control 

Excessive dust can be a nuisance and a hazard.  Dust on the access 

roads can impair or obstruct vision of drivers, potentially leading to accidents.  

Dust can irritate eyes and lungs.  Water can be used to control dust but only to 

the extent that no saturation or ponding occurs.  Maintaining areas for use in 

wet weather and removing mud deposited on roads will also minimize dust 

generated. 

Mud and dirt on paved roads should be removed daily if possible.  A 

flusher truck or a tractor with a broom are two options to removing dirt.  

Obviously, water should not be used if freezing weather is occurring or 

anticipated. 

Vectors are any animals that transmit disease.  One of the prime 

functions of a sanitary landfill is to control this potential health threat.  In 

landfills, the most common vectors are flies, rats, and birds.  Fly larvae enter 

along with the waste.  Rats and birds are attracted to open refuse.  Odors are 

the result of gases generated during the decomposition of wastes. 

The best control method for vectors and odors is the compaction and 

daily covering of wastes.  Compacted cover of at least 6 inches of soil will 

prevent flies from emerging, provide less of an invitation to rats and birds, and 

slow the release of odors.  The facility may also use alternate covers as 

approved by ADEM. 

Bird control is difficult for most landfills.  These are two basic control 

methods.  First, blank cartridges can be fired to scare the birds away.  Firing 

cartridges on this site will usually cause more problems than it can solve by 

bothering neighbors with the blasts. 

The second method is to use artificial calls to frighten birds off.  This 

method has been used to limited success.  The artificial calls are of a predatory 

bird and are used against birds such as pigeons and gulls.   

The best control method for vectors and odors is good daily cover and 

keeping the site policed for blown waste.  This will control other vectors such 

as rodents that birds prey upon.   
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Surface cracks in daily cover shall be repaired as soon as possible and 

intermediate cover shall be applied to any area that will not be additionally 

filled upon for 30 days. 

4. Placement of Wastes in State Waters 

Placement of solid waste in State waters is prohibited.  The facility 

operation will prevent wastes from being deposited or allowed to enter into 

State waters. 

5. Filling Operations 

In general, filling will advance from the high side of the disposal area 

to the low side: in other words, in a downgradient direction.  This eliminates 

the possibility of trapping water behind the waste deposit in the initial 

operation of the lined area.  Markers will be placed at the edge of the liner, in 

a manner such as to avoid puncturing the liner, so that filling operations do not 

extend outside the lined areas and adequate room is left to allow for 

application of the final cover. 

Waste is compacted in lifts approximately 8 feet thick. Waste is 

dumped at the base of the working face and the material is then spread and 

compacted. The working face is built out, and six inches of cover material is 

spread and compacted on top of the fill daily.  

The facility may have up to two working faces based on the approved 

variance from ADEM.  The size of the working faces should be only as large as 

needed for efficient operation and to minimize the volume of soil needed for 

cover. The working face shall not be extended so far as to prevent completion 

of a full lift for daily cover application. 

As the fill approaches final grade, the slopes shall be constructed to a 

grade of 3 to 1 prior to prepare for application of the intermediate cover.  The 

table in Appendix II presents the maximum working face area at various 

disposal rates.  

6. Periodic Cleanup 

At the end of each week, the access road, drainage ditches, site 

entrance, and State Route 43 in the vicinity of the site entrance will be policed 

of any fugitive waste or debris and litter which may have fallen from hauling 

vehicles transporting wastes to the Axis Landfill. 

7. Bird Hazard 

This facility is not located within the bird zone of any airport runway.  

Special measures to reduce bird hazards are not needed. 
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C. EQUIPMENT 

Volume fluctuations in the waste stream will likely impact the number and type 

of equipment needed to perform daily operations.  The table in Appendix II provides a 

list of the equipment which will be utilized at various disposal rates.  As the waste 

stream increases, additional equipment may be necessary.   As the site expands, the 

access road and haul roads shall be shifted by use of the aforementioned equipment. 

Stockpiled areas for cover material are easily handled with the scraper pan.   

D. COMPACTION AND COVER 

1. Compaction 

The landfill operator should always strive to achieve the best 

compaction possible.  Compacted refuse, beyond the obvious savings of 

landfill space, reduces leachate generation, reduces the amount of daily cover 

needed, and reduces the differential settlement that occurs after the landfill is 

closed and may damage the final cap. 

The objective is not to just push waste into a pile and cover it with dirt.  

It is to pack the trash as tightly as possible.  To do this, the equipment used to 

compact the waste must be used properly.  The slope on the working face 

should be 3:1.  When a crawler tractor is used, greatest compaction occurs 

when the machine can climb the slope, shredding the waste as it climbs.  When 

a landfill compactor is used, the slopes should be flattened to the order of 4:1 

to 5:1 to take advantage of the weight of the machine for greater compaction 

and increased speed of passes over each lift of waste. 

Weather will play a large role to determine if steeper slopes are 

obtainable.  Wet wastes will be difficult for some equipment to climb.  In such 

cases, the working slope should be flattened until operations can proceed. 

When pushing the trash the loader operator should not attempt to push 

such a large amount that the machine bogs down.  Full truck loads should be 

broken down into three bucket loads or two foot thick loose lift before 

compacting.  The equipment should make four to six passes on each layer to 

achieve proper compaction.  Beyond this number, the additional compaction 

benefit is usually outweighed by the operating expenses.  Large bulky items 

should be crushed with the loader bucket before being worked into the base 

of the working face. 

2. Lifts 

Waste fill shall be spread in layers 2’ thick, before being compacted 

with a compactor or tracked equipment. A minimum of four to six passes shall 

be made immediately with the compaction equipment upon placement of each 

layer of refuse. Refuse shall be built up in lifts of 8' in thickness during each 

working day in order to avoid waste of cover material.   
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3. Daily Cover 

Daily cover may consist of a six-inch layer of compacted soil or any 

approved alternate cover applied over all solid waste at the end of the work 

day.  Any of the on-site or locally available soils are suitable for daily cover as 

long as they do not contain organic material.  The purpose of the daily cover is 

to provide a layer of inert material which will prevent the passage of flies, 

rodents, other pests and odors.  It also helps to decrease fires from spreading.  

Should a fire start on the landfill the amount of trash which can burn is limited 

to that which is uncovered. 

Stockpile areas should be planned in advance to limit the number of 

times the material must be moved.  At least three days of cover material should 

be available in the stockpiles.  The stockpiles should be located adjacent to 

the current fill for efficient use of the equipment.  If stockpiled off the landfill, 

soil stockpiles should be surrounded with proper erosion control measures to 

prevent loss of cover material.  The cover material stockpiled should be used 

before the fill advances too far.  This avoids leaving small piles scattered over 

the site.  Before depleting the stockpile, the location for the next pile should be 

determined and stockpiling should begin for another three days’ worth of daily 

cover material.  After each stockpile is used the area shall be graded to drain.  

During periods of wet weather, cover may have to be moved by loader and 

trucks, from the main stockpile site. 

4. Weekly Cover/Fire Breaks 

Weekly cover is applicable for debris landfills and is not needed for this 

facility. 

5. Intermediate Cover 

Intermediate cover is applied to any part of the fill surface which will 

not be used for more than 30 days or has reached final elevations.  Normally, 

this is the top surface of the waste in place in the area being worked.  

Intermediate cover consists of six inches of soil applied over the six inches of 

daily cover.  Since the intermediate cover will usually be the travel surface for 

later lifts, it should be a material which can support vehicles in all sorts of 

weather.  Intermediate cover may be placed with the daily cover or later 

depending on the operating circumstances.  Intermediate cover should be 

inspected on a weekly basis and any eroded or cracked areas should be 

repaired.  Temporary seeding is recommended if the intermediate cover area 

is not to be used in less than 30 days. 

6. Final Cover 

Final cover is placed over the finished fill after fill operations are 

completed and waste placement is not expected to occur and in accordance 

with ADEM Administrative Code Division 13. 
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Final cover consists of twelve inches of intermediate cover, a synthetic 

membrane, a geocomposite drainage layer, a minimum of eighteen inches of 

infiltration soil, and six inches of soil that will support vegetative growth on the 

cover and provide protection for the synthetic membrane.  Placement of final 

cover should be monitored for compaction and to insure the correct material 

is used and placed to the correct depths.  Placement of final cover will be in 

accordance with the approved closure plan that has been developed as a 

separate document. 

7. Vegetative Cover 

Vegetative cover will be applied to areas that have received final soil 

cover.  The vegetative cover will be grasses that are locally available and 

common.  No special landscaping for buffer, screening, or aesthetics is 

planned.  Planting schedules will be in accordance with common practice in 

the area.  The seed mixture will be in accordance with recommended mixes 

included in the Alabama Handbook for Erosion Control, Sediment Control and 

Stormwater on Construction Sites and Urban Areas and recommendations by 

the local agricultural extension office.  Within four months of placement, the 

vegetative cover shall be established.   

8. Stockpiles 

A minimum of three days of cover soil shall be stockpiles adjacent to 

the working face.  Since the borrow source for this landfill is adjacent to the 

landfill cells, and there is a significant surplus of cover material on site, 

maintaining cover soil near the working face should not be difficult.  Ideally, 

these stockpiles should be within 100 feet of the working area and whenever 

possible, they should be on top of the currently active lift, requiring either a 

short hauling distance or just pushing the cover down the working face.  The 

stockpiles should be surrounded by appropriate erosion control measures (silt 

fence) if located off the landfill. 

The table in Appendix II projects the amount of daily cover soil material 

needed to be stockpiled at various disposal rates. 

 

E. SAFETY 

1. Safety Plan 

Proper equipment operating instructions and techniques will be 

provided by the equipment manufacturer upon purchase of equipment.  The 

following measures will be followed at the Axis Landfill to minimize the 

occurrence of injuries to personnel and damage to equipment. 
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a. The site will be accessible only to the EcoSouth personnel, 

authorized consultants, contractors, and customers, and State 

inspectors only when an authorized operator is on duty.  At all other 

times, the entrance to the site will remain secured with a locked gate 

across the access road to preclude unauthorized vehicles from 

entering the site.  All visitors to the site are required to check in at the 

scalehouse. 

b. Personnel authorized to operate the site will be provided 

training regarding the characteristics of the waste, the requirements of 

the permit, this Operations Plan for the site, and the proper operation 

of equipment used at the site. 

c. The site will be operated Monday through Saturday during the 

daylight hours only. 

d. Equipment on site will be maintained and serviced on a routine 

basis. 

e. A copy of this Operations Plan will be maintained at the site. 

f. Drivers of incoming loads of waste will coordinate with the site 

operator for the disposal of each load. 

g. The route from the entrance of the site to the working face of 

the fill area will be clearly marked. 

h. Roads on the site to the leachate loadout, the sediment pond, 

and the working face will be maintained and passable in all weather. 

i. A first-aid kit will be located in the scalehouse and shop areas. 

j. Fire extinguishers will be located in the personnel shelter and 

on each piece of heavy equipment assigned to the site. 

2. Fire Control Plan 

Though no burning of waste should be permitted, fires can occasionally 

start through carelessness or when hot waste is brought into the landfill. 

When an employee encounters a fire that is out of control, he/she shall 

inform the facility manager.  If the facility manager is not available, some 

personal judgment by the most senior person available shall be required to 

determine whether to fight the fire with the available personnel and 

equipment.  The possibility of toxic emissions should be considered.  The Fire 

Department shall be contacted if there is any doubt that a fire has been 

extinguished. 
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Although open burning is not permitted on the landfill, fires can 

occasionally start in the disposal area.  In preparation for the possible 

occurrence of small fires within the landfill disposal area, each piece of 

equipment should be fitted with at least two multi-purpose dry chemical 10 lb. 

fire extinguishers.  Whenever smoke is noticed by landfill personnel or 

customers, the source should very carefully be investigated.  If detected early, 

the hand held fire extinguishers should stop most small fires.  Equipment 

should be parked off of the working cell and disposal activities should be halted 

while the fire is extinguished.  The Fire Department can provide training in 

proper use of fire extinguishers.  This training is highly recommended since 

proper fire extinguisher technique is not obvious and must be learned. 

For fires too large to fight with hand held extinguishers, two techniques 

may be used.  If the fire is relatively small and there are few vehicles around, 

the operator may attempt to put out the fire.  Equipment used in this procedure 

must be free of hydraulic and fuel leaks and the belly pan must be fairly clean 

or the equipment may catch fire.  All equipment used on the landfill should 

have built-in fire suppressant systems in the engine compartment.  This 

includes earthmoving equipment as well as the actual waste handling 

equipment.  To combat the fire, the burning waste must be pushed out of the 

working face.  The operator must position himself between the fire and the 

waste and, using the blade, push to isolate the burning waste.  Obviously, the 

quicker this is done, the smaller the pile will become.  Once the burning waste 

is separated from the working face, the operator should spread out the waste 

into a thin lift.  Dirt should be spread on the surface of the lift and, using the 

dirt as a cushion, the operator should walk his machine over the burning waste 

to smother the fire.  Once the fire appears out the operator should check it by 

uncovering the waste.  If the fire is still burning, the above procedure should 

be repeated until the fire is fully extinguished. 

For larger fires, the Fire Department should be called.  A coordinated 

effort by the landfill staff and the Fire Department can extinguish a landfill fire 

quickly.  In this procedure, the waste is separated from the working face and 

spread into a thin lift as previously described.  The loader operator should use 

the loader bucket to lift the waste a few feet as he passes over the waste.  The 

Fire Department should then spray the waste with water as it is lifted. This 

allows the waste to be wetted thoroughly rather than only on the surface. 

Several passes will likely be required to extinguish the fire. It is recommended 

that the loader used in this circumstance have an enclosed cab. A compactor 

can also be used for this procedure, but will typically be slower. 

Fires occurring in the operations area shall be extinguished with water 

or fire extinguishers.  When an employee uses one of the fire extinguishers, 

he/she is responsible for reporting the incident to the facility manager so that 

the extinguisher may be refilled. 
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If fires are detected in the buildings on site, personnel should 

immediately evacuate the building and from a safe location telephone the fire 

department. 

 

All landfill employees should be instructed in the fire fighting 

techniques. The facility manager should review the fire fighting procedures 

with the Fire Department to gain their cooperation and to avoid confusion when 

they arrive at the landfill.  

In case of fires after hours when landfill personnel are not present, 

authorized representatives of the Fire Department should be provided keys to 

the entrance gate. They should also be given permission to cut the lock if 

necessary to gain entry to the facility. 

3. Communications System 

A telephone is located in the scalehouse building at the landfill 

entrance.  If necessary, this phone can provide communications for an 

emergency.   

 

V. INSPECTION PLAN 

Maintenance inspections will be performed by the landfill personnel to ensure proper 

operation and compliance with regulations.  Daily inspections will be performed for road 

conditions, cover conditions, operating equipment, and blowing litter.  Weekly and monthly 

inspections will be performed as described in Appendix I of this manual.  Any deficient item 

found during the inspection will be repaired to working condition or replaced in a timely 

manner.  

The equipment operator/attendant will visually inspect waste loads for unauthorized 

materials prior to disposal and will be responsible for identifying loads from potentially 

questionable sources, as outlined in the Control Program for Unauthorized Waste provided in 

Appendix IV. 

Equipment operators will be watchful for containers of suspicious nature at all times.  

Containers to be watched for are drums, barrels, cases of liquids, storage tanks or other 

containers capable of storing hazardous or toxic liquids. 

Any person attempting to dispose of any of the above-listed items will be asked to stop 

and wait until the load is checked.  The landfill supervisor or, in his absence, the person in 

charge will be notified.  The load will be checked by the person in charge.  Under no 

circumstance will it be landfilled without clearance.  In all cases, obtain as much information 

as possible about the individual and the vehicle.  Record such items as: vehicle description, 

license number, and company name, description of the individual, the date and time. 

Any employee witnessing disposal of any questionable material will obtain as much 

information as possible and report it to the landfill supervisor or, in his absence, the person in 
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charge.  Any person requesting information regarding the disposal of hazardous or toxic waste 

will be referred to the facility manager.   

 

VI. CONTROL AND MONITORING OF LIQUIDS AND LANDFILL GAS 

A. LEACHATE 

Leachate will be collected by a network of perforated piping and will flow via 

said collection lateral pipes to collection headers.  From the headers, the leachate will 

flow to a collection sump.  The sump will be pumped to the load out manhole near the 

northeast corner of Phase 1.  It is not anticipated that any treatment of the leachate 

will occur on-site but that these liquids will be transported off-site to an existing waste 

water treatment plant for disposal.  Cleanouts are provided on the leachate collection 

pipes to afford access to this line for inspection as well as cleaning. 

B. GROUNDWATER 

Groundwater monitoring will be performed in accordance with the facility’s 

groundwater monitoring plan.  Landfill personnel will be aware of the location of all 

groundwater monitoring wells to avoid accidentally damaging them with equipment.  

The integrity of the groundwater monitoring wells and pads will be inspected once a 

month.  Any damage will be repaired appropriately. 

C. LANDFILL GAS 

The Landfill Gas Management Plan developed for this site addresses the 

venting and control of decomposition gases necessary to protect the facility cap and 

to prevent migration into facility structures or beyond the facility boundary.  Refer to 

“Landfill Gas Management Plan” for management details. 

D. EROSION CONTROL SYSTEMS 

Facility personnel will maintain all erosion and sediment control structures 

including, but not limited to, stormwater conveyance channels, pipes, drainage berms, 

slope drains, and the sediment basins.  These structures will be inspected monthly and 

after severe storm events for signs of erosion, wash outs, excessive sediment buildup 

or other damage.  Heavily eroded areas will be repaired and seeded.  Excessive silt 

deposits will be removed. 

 

VII. RECORDS 

Records of the loads of solid waste brought to the facility for disposal will be kept at 

the landfill office.  These records or files also will contain the records on groundwater 

monitoring and the analyses that are part of that.  In addition, a record of leachate pumped 

from the site will be maintained. 
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VIII. CLOSURE AND POST-CLOSURE 

For complete details regarding closure and post-closure activities, refer to the Closure 

Plan and Post-Closure Plan. 

 

END OF OPERATIONS MANUAL



 

 

APPENDIX I 

 

 MAINTENANCE INSPECTION FORM



 

 

Maintenance Inspection Form 

 

SYSTEM 

 

COMPONENTS 

 

FREQUENCY 

 

TYPE OF 

INSPECTION 

 

Leachate 

Management 

Facilities 

 

 

Cleanouts 

 

Monthly 

 

Visual 

 

Leachate Laterals 

 

As necessary 

 

-- 

 

Leachate Forcemain 

 

Biannual 

 

Visual 

 

Valves 

 

Monthly 

 

Visual 

 

Loading Area 

 

Monthly 

 

Visual 

 

Pump Stations and 

Components 

 

Weekly 

 

Visual/Mechanical 

 

Groundwater Monitoring 

System 

 

Monitoring Wells 

 

Monthly/Quarterly 

 

Visual/Mechanical 

 

Observation Wells 

 

Monthly 

 

Visual 

 

Landfill Gas Monitoring 

System  

 

Boundary Probes 

 

Monthly 

 

Visual 

 

Monitoring Equipment 

 

Quarterly 

 

Calibrate 

 

Operating Equipment 

 

Loaders 

 

Daily/Weekly/Monthly 

 

Visual/Mechanical 

 

Dozers 

 

Daily/Weekly/Monthly 

 

Visual/Mechanical 

 

Compactors 

 

Daily/Weekly/Monthly 

 

Visual/Mechanical 

 

Scrapers 

 

Daily/Weekly/Monthly 

 

Visual/Mechanical 

 

Portable Pumps 

 

Monthly 

 

Visual/Mechanical 

 

Erosion and 

Sedimentation 

Control Facilities 

 

Rock Lined Channels 

 

Monthly/Storm Event 

 

Visual 

 

Ditches 

 

Monthly/Storm Event 

 

Visual 

 

Culverts 

 

Monthly/Storm Event 

 

Visual 

 

Sedimentation Basins 

 

Monthly 

 

Visual 

 

Overflow Spillways 

 

Monthly 

 

Visual 



 

 

 

Discharge/Outlets 

 

Monthly 

 

Visual 

 

Terraces/Slopes 

 

Monthly/Storm Event 

 

Visual 

 

Safety/Security Devices 

 

Gate (Access) 

 

Daily 

 

Visual 

 

Fire Extinguisher 

 

Monthly 

 

Visual 

 

First Aid Kits 

 

Monthly 

 

Visual 

 

Communications 

 

Daily 

 

Mechanical 

 



 

 

APPENDIX II 

 

LANDFILL EQUIPMENT, PERSONNEL, WORKING FACE SIZE AND WEEKLY COVER SOIL NEEDS 



 

 

Typical Landfill Equipment, Personnel, Working Face Size, and Weekly Cover Soil Needs By Daily Intake Rate 

Range of Daily 

Intake Rate 

(tons/day) 

Equipment  

Personnel 

per 

Shift 

 

Surface Area of  

Working Face (sf)  

 

Three Days 

Cover Soil 

Needs 

(cubic yard) 

Equipment Type and Use Operating Units 

 

0-1,000 Dozer (spread refuse and cover, compact waste, berm 

construction) (backup equipment) 

Compactor (spread, compact waste and cover material) 

Scraper pan (haul cover material) 

Loaders (optional) 

 

 

1 

1 

 

 

Site Supervisor: 1 

Operators: 1 

Gate Attendant: 1 

 

Lift Height= 10’ 

SAWF = 1,350 sf 

175 cy 

1,000-2,000 Dozer (spread refuse and cover, compact waste, berm 

construction) (backup equipment) 

Compactor (spread, compact waste and cover material) 

Scraper pan (haul cover material) 

Loaders (optional)  

 

 

2 

1 

 

 

Site Supervisor: 1 

Operators: 2 

Gate Attendant: 1 

 

Lift Height= 10’ 

SAWF =  2,700 sf 

315 cy 

2,000-3,000 Dozer (spread refuse and cover, compact waste, berm 

construction) (backup equipment) 

Compactor (spread, compact waste and cover material) 

Scraper pan (haul cover material) 

Loaders (optional)  

 

 

3 

1 

 

 

Site Supervisor: 1 

Operators: 3 

Gate Attendant: 1 

 

Lift Height= 10’ 

SAWF = 4,050 sf 

450 cy 

3,000-5,000 Dozer (spread refuse and cover, compact waste, berm 

construction) (backup equipment) 

Compactor (spread, compact waste and cover material) 

Scraper pan (haul cover material) 

Loaders (optional)  

 

 

3 

1 

 

 

Site Supervisor: 1 

Operators: 3 

Gate Attendant: 1 

 

Lift Height= 10’ 

SAWF = 5,400 sf 

575 cy 

Notes: 

1. Compactor(s) will be CAT 826 or equivalent.  Dozer(s) will be CAT D5, CAT D8 or equivalent.  Track Loader(s) will be CAT 963 or equivalent.  

Rubber Tire Scrapers will be Terex TS14B or equivalent.     

2. Equipment and manpower needs are based on operating Monday through Saturday during daylight hours.  

3. Intake Rate reflects in-place compacted volume. 

4. Cover soil needs were derived using a waste density of 1,200 lbs/cy, with a lift height of 10’, and 9” (loose) daily cover thickness (resulting in a 6” 

compacted daily cover thickness. 



 

 

APPENDIX III 

 

 WASTE CONTROL PLAN 



 

 

 

 

 

Attachment E 

 

Groundwater Monitoring Plan 



 

Highland Technical Services, Inc. 
528 Mineral Trace  
Hoover, Alabama 35244 

Rowe Engineering & Surveying, Inc. 
3502 Laughlin Drive, Suite B 
Mobile, Alabama 36693 HTSI 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
GROUNDWATER MONITORING PLAN 

 
AXIS INDUSTRIAL LANDFILL 

12950-A HIGHWAY 43 NORTH 
AXIS, MOBILE COUNTY, ALABAMA 36505 

PERMIT NO.: 49-21 
PROJECT NO.: 16-050315.16 

 
PREPARED FOR: 

 
ECOSOUTH SERVICES OF MOBILE, LLC 

P.O. BOX 220 
AXIS, ALABAMA 36505 

 
 

OCTOBER 27, 2016 
REVISED JANUARY 26, 2018 

 
 

PREPARED BY:  
 
 

HIGHLAND TECHNICAL SERVICES, INC. 
528 MINERAL TRACE 

BIRMINGHAM, ALABAMA 35244 
PHONE: (205) 985-4874 FAX: (205) 987-6080 

 
 

 
 
 
 
 
 

Lori K. Norton, P.G.  William W. Cooch, P.G. 
Project Geologist  Principal Geologist 
   



Groundwater Monitoring Plan  EcoSouth Services of Mobile, LLC 
Axis Industrial Landfill  Axis, Alabama 
Axis, Mobile County, Alabama   

 

Highland Technical Services, Inc. 
528 Mineral Trace  
Hoover, Alabama 35244 

Rowe Engineering & Surveying, Inc. 
3502 Laughlin Drive, Suite B 
Mobile, Alabama 36693 HTSI 

 

GEOLOGIST CERTIFICATION 
 
I certify under penalty of law that I am a Registered Professional Geologist, licensed to practice 
in the State of Alabama and experienced in conducting hydro-geological investigations.  The 
information submitted herein, to the best of my knowledge and belief is true, accurate and 
complete. 
 
 
 
  1/26/2018 

William W. Cooch, P.G.  Date 
Principal Geologist   
Highland Technical Services, Inc.   
 

 

 



Groundwater Monitoring Plan  EcoSouth Services of Mobile, LLC 
Axis Industrial Landfill  Axis, Alabama 
Axis, Mobile County, Alabama   

 

Highland Technical Services, Inc. 
528 Mineral Trace  
Hoover, Alabama 35244 

Rowe Engineering & Surveying, Inc. 
3502 Laughlin Drive, Suite B 
Mobile, Alabama 36693 HTSI 

 

TABLE OF CONTENTS 
 

1.0 PURPOSE AND SCOPE ................................................................................................... 1 

2.0 SITE HISTORY AND STATUS .......................................................................................... 1 

3.0 ENVIRONMENTAL SETTING ........................................................................................... 2 

3.1 SITE GEOLOGY AND HYDROGEOLOGY ........................................................................... 2 

3.2 SURFACE WATER ......................................................................................................... 2 

4.0 MONITORING WELL NETWORK AND GROUNDWATER FLOW .................................... 3 

4.1 MONITORING WELL NETWORK ...................................................................................... 3 

4.2 GROUNDWATER FLOW .................................................................................................. 4 

5.0 ESTABLISHING BACKGROUND CONCENTRATIONS .................................................... 6 

6.0 GROUNDWATER SAMPLING AND ANALYSIS ................................................................ 7 

6.1 GROUNDWATER SAMPLE MANAGEMENT ........................................................................ 10 

7.0 DECONTAMINATION OF EQUIPMENT ............................................................................ 13 

8.0 SEMI-ANNUAL REPORTING ............................................................................................ 13 

8.1 STATISTICAL PROCEDURES ........................................................................................... 13 

8.2 TEST FOR NORMALITY .................................................................................................. 14 

8.3 TESTS FOR OUTLIERS ................................................................................................... 15 

8.4 INTER-WELL STATISTICAL ANALYSIS .............................................................................. 16 

8.5 INTRA-WELL STATISTICAL ANALYSIS – MERCURY IN MW-2 ............................................. 16 

8.5.1 Naturally Occurring Metals – Mobile County, Alabama ...................................... 16 

8.5.2 Mercury in Compliance Well MW-2 ................................................................... 17 

8.5.3 Sen’s Slope Trend Analysis - Mercury in Compliance Well MW-2 ..................... 18 

8.6 SEN’S SLOPE TREND ANALYSIS – APPENDIX I VOCS ...................................................... 19 

8.6.1 VOC Analytical Results ..................................................................................... 19 

8.6.2 Sen’s Slope Trend Analysis ............................................................................... 19 

8.7 IDENTIFICATION OF A SSI .............................................................................................. 19 

8.8 REPORTING ................................................................................................................. 20 

9.0 REFERENCES .................................................................................................................. 21 

 



Groundwater Monitoring Plan  EcoSouth Services of Mobile, LLC 
Axis Industrial Landfill  Axis, Alabama 
Axis, Mobile County, Alabama   

 

Highland Technical Services, Inc. 
528 Mineral Trace  
Hoover, Alabama 35244 

Rowe Engineering & Surveying, Inc. 
3502 Laughlin Drive, Suite B 
Mobile, Alabama 36693 HTSI 

 

 
FIGURES 

 
Figure 1 Site Location Map 
Figure 2 Site Plan and Monitoring Well Location Map 
 
 

APPENDICES 
 
Appendix A Groundwater Flow Calculations 
Appendix B Example Field Sampling Log 
Appendix C Example Monitoring Well Sampling Record 
Appendix D Example Chain of Custody 
Appendix E  Box Plot for Mercury 
 
 
 
 



Groundwater Monitoring Plan  EcoSouth Services of Mobile, LLC 
Axis Industrial Landfill - Permit No. 49-21  Axis, Alabama 
Axis, Mobile County, Alabama  Page 1 of 21 

 

Highland Technical Services, Inc. 
528 Mineral Trace  
Hoover, Alabama 35244 

Rowe Engineering & Surveying, Inc. 
3502 Laughlin Drive, Suite B 
Mobile, Alabama 36693 HTSI 

 

1.0 PURPOSE AND SCOPE 

EcoSouth Services of Mobile, LLC (EcoSouth) has prepared this Groundwater Monitoring Plan 

(Plan) as part of a planned permit modification for Solid Waste Facility Disposal Permit Number 

49-21 for the Axis Industrial Landfill located in Axis, Mobile County, Alabama.  This Plan has 

been prepared in accordance with the Alabama Department of Environmental Management 

(ADEM) Administrative Code 335-13 and the US Environmental Protection Agency (EPA) Coal 

Combustion Residue (CCR) Rule 40 CFR Part 257.  The following is a discussion of the site 

history, environmental setting, description of the monitoring requirements, and activities to be 

conducted over the life of the permitted facility. 

 

2.0 SITE HISTORY AND STATUS 

The Axis Industrial Landfill (Permit No.: 49-21) is located at 12950-A Highway 43 North in Axis, 

Alabama. The landfill is located in Sections 1 and 18, Township 1 South, Range 1 East in 

Mobile County, Alabama.  The site location is displayed on Figure 1. 

 

EcoSouth was issued Permit Number 49-21 for the Axis Industrial Landfill by the ADEM on April 

5, 2016 (most current).  The permitted facility consists of approximately 70.3 acres with 46.8 

acres approved for disposal. The landfill is used for the disposal of construction, demolition and 

rubbish waste, as defined by ADEM, and industrial waste streams approved by ADEM; including 

waste building materials, packing, and rubbish resulting from construction, repair or demolition 

operations including masonry, sheet rock, insulation, scrap metal, wood, wood products, 

concrete, soil, brick, asphalt, ash from untreated materials, brush, land clearing debris, disaster 

debris, approved wastewater sludges, total petroleum hydrocarbons and automobile fluff (solid 

waste from automobile shredding) from Alter Metal Recycling located in Mobile County.  Cells 1 

through 8 consists of 23.85 acres of unlined landfill used for the disposal of construction debris 

and inert industrial waste.  Cell 9 is an existing lined cell used for the disposal of special 

industrial wastes and Cells 10 and 11 are permitted as future lined disposal cells. 

 

This Plan has been prepared in anticipation of the ADEM approving the facility for the disposal 

of CCR, as such, the groundwater monitoring requirements presented herein include the 

analytical parameters required by 40 CFR Part 257 Appendix III.  The CCR parameters include 

boron, calcium, chloride, fluoride, pH, sulfate and total dissolved solids (TDS). 
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3.0 ENVIRONMENTAL SETTING 

3.1 SITE GEOLOGY AND HYDROGEOLOGY 

According to geologic information published by the Geological Survey of Alabama, the site is 

underlain by Alluvial, coastal, and low terrace deposits of Holocene Age. These deposits are 

very recent and typically consist of very pale-orange to grayish-orange; varicolored fine to 

coarse quartz sand containing clay lenses and gravel. The gravel present in this formation is 

composed of quartz and chert pebbles. 

 

According to the Hydrogeology and Vulnerability to Contamination of Major Aquifers in 

Alabama: Area 13, 2000, prepared by the Geological Survey of Alabama (GSA), the site is 

located in the East Gulf Coastal Plain section of the Coastal Plain physiographic province and 

within the recharge area for the Watercourse Aquifer which has also been referred to as the 

Beach Sand Aquifer and the Alluvial-coastal aquifer. The Watercourse Aquifer is hydraulically 

connected to the underlying Miocene-Pliocene Aquifer and is considered unconfined. The 

aquifer is recharged throughout its outcrop by water that infiltrates the overlying residual soils. 

Groundwater in the aquifer typically occurs in beds of sand and gravel that originate from 

coastal deposits, and buried river sediments which are surrounded by silty and clayey 

sediments. 

 

3.2 SURFACE WATER 

Surface water from the Axis Industrial Landfill generally flows west and north from higher 

topographic elevations on the landfill towards an unnamed tributary of Cold Creek located 

approximately 0.20 miles northwest of the landfill’s property boundary. The unnamed tributary 

flows north toward Cold Creek which then meanders east towards the Mobile River, located 

approximately 0.80 miles east of the site.   
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4.0 MONITORING WELL NETWORK AND GROUNDWATER FLOW 

4.1 MONITORING WELL NETWORK 

Currently, the Axis Industrial Landfill maintains five (5) monitoring wells (MW-1, MW-2, MW-4, 

MW-6, and MW-7) for monitoring shallow groundwater beneath the site. Monitoring wells MW-1 

and MW-4 are designated as the upgradient (background) wells for groundwater quality 

comparisons. Monitoring well MW-1 is located along the western boundary of the landfill and 

MW-4 is located along the northeast boundary of the property. Wells MW-2, MW-6, and MW-7 

are designated as the compliance wells for the facility. Compliance well MW-2 is located along 

the northwestern boundary of the property; MW-6 is located along the eastern boundary of the 

property; and MW-7 is located along the southern property boundary. The monitoring well 

locations are shown in Figure 2.  

 

Based upon interpretation of groundwater flow direction to the northeast during recent 

groundwater monitoring events, Highland Technical Services, Inc. (HTSI) is of the opinion that 

monitoring well MW-7 would better serve as the background monitoring well for statistical 

evaluations.   

 

It should be noted that the current Permit indicates that MW-4, which is located at the northeast 

property boundary, is one of the facility's designated background monitoring wells.  Based on 

the groundwater elevation data collected during recent monitoring events, MW-4 is the most 

downgradient well in the existing monitoring well network.  While the Permit indicates that MW-4 

should be used for background comparisons for statistical analysis, HTSI is of the opinion that 

the resulting statistical evaluation using well MW-4 as background would yield inaccurate 

results. As such, HTSI recommends MW-7 be used for background comparisons for all future 

monitoring events for statistical analysis of groundwater data.   

 

The available well construction details for monitoring wells at the site are included in Table 4.1 

on the following page.   
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TABLE 4.1 – MONITORING WELL CONSTRUCTION DETAILS 

WELL ID 
TOP OF CASING 

ELEVATION 
(FT-AMSL) 

MEASURED TOTAL 

DEPTH  
(FT-BTOC) 

CASING 

DIAMETER 
SCREENED 

INTERVAL 

MW-1 38.28* 71.80 4-inch NA 

MW-2 46.17 72.39 4-inch NA 

MW-4 47.30 81.48 4-inch NA 

MW-6 47.60 86.77 4-inch NA 

MW-7 49.26** 85.09 4-inch NA 
ft-amsl – feet above mean sea level 
ft-btoc – feet below top of casing 
*MW-1 - resurveyed on December 19, 2007 following well repair activities 
**MW-7 - correct top of well casing (incorrectly listed as 47.26 ft-amsl in current Permit)  
NA – Not Available 

 

 

4.2 GROUNDWATER FLOW 

During each semi-annual monitoring event, static water level depth will be measured in each of 

the monitoring wells prior to purging.  For reference, groundwater elevations measured during 

the September 2017 sampling event ranged from 13.15 to 15.69 feet above mean sea level (ft-

amsl).  Groundwater elevation data is included in Table 4.2 below.  A map depicting the 

potentiometric surface and flow direction for shallow groundwater beneath the site at the time of 

the September 2017 event is provided as Figure 2.   

 

TABLE 4.2 - GROUNDWATER MEASUREMENTS AND ELEVATIONS – SEPTEMBER 18, 2017 

WELL ID 
TOP OF CASING 

ELEVATION 
(FT-AMSL) 

MEASURED 

TOTAL DEPTH  
(FT-BTOC) 

MEASURED 

DEPTH TO GW 

(FT-BTOC) 

GROUNDWATER 
ELEVATION 
(FT-AMSL) 

MW-1 38.28 72.15 25.08 13.20 

MW-2 46.17 72.97 33.02 13.15 

MW-4 47.30 81.50 33.91 13.39 

MW-6 47.60 85.20 33.83 13.77 

MW-7 49.26 85.10 33.57 15.69 
ft-btoc = feet below top of casing 
ft-amsl = feet above mean sea level 
GW = Groundwater 

 

The direction of groundwater flow beneath the Landfill at the time of the September 2017 

groundwater monitoring event was generally to the northeast and northwest with a calculated 

hydraulic gradient (dh/dl) of approximately 0.00109 feet per foot (ft/ft).  Groundwater flow 

velocity in the subsurface materials underlying the Landfill was calculated using the formula V = 

(K) (dh/dl)/ne, where K is hydraulic conductivity and ne is effective porosity.  Based on the 
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characteristics of the underlying formation, representative hydraulic conductivity and effective 

porosity for fine to very coarse quartz sand and clay and clayey gravel are estimated to be 1.0 x 

10-3 centimeter per second (cm/sec) and 25%, respectively (Freeze, p. 29 and 37).  Using an 

estimated hydraulic conductivity of 1.0 x 10-3 cm/sec, an effective porosity of 25%, and the 

calculated hydraulic gradient of 0.00109 ft/ft, the groundwater flow rate was estimated to be 

approximately 4.51 feet per year (ft/year).  An example of the flow rate calculations is included 

as Appendix A. 

 

The groundwater surface elevation will be measured at each of the monitoring wells at the 

landfill each time the wells are sampled and at least semi-annually throughout the active life of 

the facility, and during the post-closure care period.  The groundwater surface elevation will be 

used to determine the flow rate and direction of groundwater flow beneath the site during each 

monitoring event.  Based on historic groundwater data collected over the life of the subject 

facility, the groundwater flow direction beneath the  facility is generally to the north-northeast 

and northwest. 

 

Since the calculated gradient and flow rate are derived under the assumption that groundwater 

flow occurs through a homogeneous, isotropic, porous medium, these calculations should only 

be considered a rough estimate of actual groundwater flow.  This seepage velocity does not 

take into account the effects of vertical flow gradients, flow along secondary fracture pathways, 

or other conditions caused by lateral heterogeneity. 

 

It should be noted that the potentiometric surface elevation map (Figure 2) is a model of the 

groundwater potentiometric surface based upon available measured groundwater levels and 

should be considered only a general depiction of groundwater flow direction for the local area of 

the landfill.  While the potentiometric surface typically parallels surface topography, the accuracy 

of the potentiometric surface map is limited to available data from the control points and may 

conflict with surface topography and/or the actual groundwater potentiometric surface at certain 

locations 
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5.0 ESTABLISHING BACKGROUND CONCENTRATIONS 

In accordance with Part 257.94(b), new CCR landfills require that a minimum of eight 

independent samples be collected from each background well and analyzed for the constituents 

listed in Part 257 Appendices III and IV during the first six months of sampling.  The parameters 

to be analyzed in establishing background concentrations are included in Table 5.0 below. 

 

5.0 – PARAMETERS REQUIRED BY CCR FOR ESTABLISHING BACKGROUND CONCENTRATIONS 

APPENDIX III PARAMETERS APPENDIX IV PARAMETERS 

Boron Antimony 

Calcium Arsenic 

Chloride Barium 

Fluoride Beryllium 

pH Cadmium 

Sulfate Chromium 

TDS Cobalt 

 

Fluoride 

Lead 

Lithium 

Mercury 

Molybdenum 

Selenium 

Thallium 

Radium 226 and 228 combined 
TDS - Total Dissolved Solids 
 

 

Past groundwater monitoring events have included the majority of the constituents listed in the 

Appendix IV list of 40 CFR Part 257.  Therefore a sufficient dataset for those parameters is 

available for use in the statistical analysis required by 40 CFR Part 257.  Parameters for which 

the facility currently had no background information included the following: 

 

 All Appendix III Parameters 

 Lithium 

 Molybdenum 

 Radium 226 and 228 combined 
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As such, eight replicate samples were collected from on the following dates: 

 

 November 3, 2016 (all constituents except lithium and molybdenum)  

 December 1, 2016  

 December 22, 2016  

 January 12, 2017  

 February 2, 2017  

 February 22, 2017  

 March 10, 2017  

 April 7, 2017  

 April 21, 2017 (lithium and molybdenum only)  

 

It should be noted that during the first event completed on November 3, 2016, analysis was not 

completed for lithium and molybdenum; therefore, HTSI mobilized to the site on April 21, 2017 

to collect the eighth required sample for these two constituents.   

 

The results of the CCR replicate sampling events were submitted to the ADEM in a CCR 

Groundwater Monitoring Report dated July 21, 2017.    

 

 

6.0 GROUNDWATER SAMPLING AND ANALYSIS 

Groundwater samples will be collected at the Axis Industrial Landfill on a semi-annual basis 

throughout the active life of the facility and the post-closure care period in accordance with 

ADEM Administrative Rule 335-13-4-.27. Unless otherwise specified by the ADEM, groundwater 

sampling will be conducted during March and September of each year.  

 

During the semi-annual groundwater monitoring events, and prior to sample collection, static 

water level measurements will be taken in each monitoring well using an electronic water-level 

indicator to determine the depth of water and the measured water level as it relates to the 

screened interval of the well. 

 

All samples will be collected using either a peristaltic or bladder pump following low-flow 

sampling protocols.  In order to collect water in the screened interval, low-flow purging will be 
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conducted by situating the pump-intake in the middle or slightly above the middle of the 

screened interval of the well.  Since the screened interval is unknown, the pump intake will be 

set at five feet above the bottom of the well anticipating that each well is constructed with a 10-

foot screen.   

 

The intake velocity of the pump will then be set to a flow rate that minimizes draw-down inside 

the well casing, thereby reducing turbidity and agitation of the water column in the well in order 

to prevent volatilization of volatile organic compounds (VOCs), if present, and the introduction of 

suspended sediment into the water column.  The pumping rate will be maintained between 200 

to 500 milliliters per minute and the water level will be monitored every three to five minutes to 

determine steady-state flow.  An attempt will be made to maintain a draw-down of one foot or 

less during purging.  

 

Prior to sample collection, groundwater will be purged from each well at a rate approximately 

equal to the well recharge rate.  The turbidity, temperature, specific conductance, dissolved 

oxygen (DO), oxidation-reduction (redox) potential, and pH of groundwater will be monitored 

and recorded every three to five minutes as the wells are purged.  Samples will be collected 

when stabilization of these indicator parameters is recorded in three consecutive readings.  The 

three successive readings should be within ± 0.1 for pH, ± 3% for conductivity, ± 10 mv for 

redox potential, and ± 10% for turbidity and DO.  DO and turbidity usually require the longest 

time for stabilization.  Conductivity, DO, and turbidity are the most sensitive parameters.  The 

above stabilization guidelines are provided as estimates and may not always be achieved.  

Samples will be collected after field indicator parameters have stabilized and will be placed 

directly into the laboratory containers with minimal agitation to minimize volatilization of 

chemicals of concern (COCs).  The field indicator parameters will be recorded for each well on a 

field sampling log.  An example field sampling log is included as Appendix B.  Data collected in 

the field during sampling activities will be documented on a Monitoring Well Sampling Record 

(MWSR).  An example MWSR is included as Appendix C.  

 

Groundwater samples will be obtained by filling appropriate laboratory-prepared sample 

containers directly from the discharge tubing connected to the pump or from disposable 

polyethylene bailers.  New tubing will be used for each sample, and the pump will be 

decontaminated prior to use at each sample location.  Subsequent to sample collection, the 

containers will be labeled and placed in a cooler with ice in an effort to achieve and maintain a 
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sample temperature of 4°C.  In the event one or more wells is purged dry, those wells will be 

allowed to recharge sufficiently prior to sampling.  Once recharged, samples from those wells 

will be collected using a disposal bailer. 

 

The samples will be delivered to a NELAP certified laboratory, along with proper chain of 

custody documentation including project name and number; sampler's name and signature; 

sample identification numbers; sample date, time, and location; requested analyses; and 

sample container type and quantity.  The samples collected from monitoring wells MW-1, MW-2, 

MW-4, MW-6, and MW-7 will be analyzed for using the EPA Methods shown in Table 6.0.  

  

TABLE 6.0 – LABORATORY ANALYTICAL METHODS 

PARAMETER SAMPLE MATRIX EPA METHOD 

Appendix I Metals plus 
Boron and Calcium 

Water 6010B or 6020 

Mercury Water 7470 

Appendix I VOCs Water 8260B 

CCR PARAMETERS   

Chloride Water 325.2 / 9251 

Fluoride Water 340.2 

Sulfate Water 375.4 / 9038 

TDS Water 2540C 

 

The laboratory analysis will follow the protocols provided in the Test Methods for Evaluating 

Solid Waste: Physical/Chemical Methods SW-846 (SW-846), Standard Methods for the 

Examination of Water and Wastewater (latest edition), or other appropriate methods approved 

by the ADEM. 

 

Both preserved and unpreserved groundwater samples will be collected for metals analysis 

during each monitoring event.  The unpreserved samples will be retained in the event elevated 

metals concentrations are identified in one or more the groundwater samples.  Specific 

unpreserved samples to those that returned elevated metals will be submitted and filtered for 

analysis by the laboratory, on an as needed basis, to determine if any metals detected in the 

unfiltered samples are also present in dissolved concentrations.  Please note that field filtration 

is not allowed by ADEM guidelines.   
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6.1 GROUNDWATER SAMPLE MANAGEMENT 

As part of this Plan, each groundwater sample will be tracked from the time of collection by 

completing sample custody documentation.  The sample custody documentation will include the 

field documentation and the chain of custody report.  All samples will be placed in laboratory 

provided containers and preserved in a manner appropriate to the analytical method requested.  

Sample containers will be stored in a clean, secure area prior to use.  Containerized samples 

will be labeled as they are collected and placed in a cooler with ice to maintain a sample 

temperature of 4°C until delivered to the analytical laboratory.  Sample criteria are summarized 

in the Table 6.1 below.  

 

TABLE 6.1 – GROUNDWATER SAMPLING CRITERIA 

ANALYSIS 
SAMPLE 

MATRIX 
BOTTLE TYPE PRESERVATIVE HOLDING TIMES 

Appendix I Metals plus 
Boron and Calcium 

Water 
(1) 500 ml 

Plastic 
4°C / HNO3 

180 Days 
Mercury 28 Days 

Filtered Sample 
Appendix I Metals 

Water 
(1) 500 ml 

Plastic 
4°C 

180 Days 
Mercury 28 Days 

Appendix I VOCs Water (2) 40 ml vials 4°C / HCL 14 Days 

CCR PARAMETERS     

Chloride Water 
(1) 125 ml 

Plastic 
4°C 28 days 

Fluoride and Sulfate Water 
(1) 500 ml   

Plastic 
4°C 28 days 

TDS Water 
(1) 500 ml 

Plastic 
4°C 7 Days 

VOCs – Volatile Organic Carbons 
ml – Milliliter 
C – Celsius 
HNO3 – Nitric Acid 
HCL – Hydrochloric Acid 
TDS – Total Dissolved Solids 

 

Sample labels will be filled out and affixed to appropriate containers immediately prior to or 

following sample collection, as appropriate.  The label will be filled out in indelible ink and will 

include the following information on the portion affixed to the sample container: sample ID 

number; analyses requested; project name; the person’s name collecting the sample; and, 

sample location number. 
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The field data recorded at the time of sample collection provides an unambiguous identification 

of each sample.  These field data will be recorded on groundwater monitoring well field logs.  

Field notes will include the following: 

 

 date and time of sampling; 

 name(s) of field personnel conducting sampling; 

 name(s) of any observers at the sampling site; 

 purpose of sampling; 

 description of sample point; 

 number and size(s) of sample(s) taken; 

 field sample identification number(s); 

 deviation from sampling plan, if any; 

 field observations; 

 references (such as maps) of sampling site; and 

 sample handling and shipping information. 

 

Sample handling and shipping procedures will assure that samples are properly preserved, 

protected, and secured until delivered to the analytical laboratory.  After sample containers are 

labeled, they will be sealed in plastic air cushion bags and wrapped in clear plastic bags to 

protect sample bottles and labels from potential moisture damage.  Ice packs will be sealed in 

plastic bags and placed on top of samples in order to maintain an optimum temperature of 4°C 

until the samples are delivered to the laboratory.  Any remaining void space in the ice chest will 

be filled with appropriate bubble-wrap packing material. 

 

Samples will be hand delivered or shipped via overnight delivery service to the laboratory.  

Shipped samples will be accompanied by an appropriate freight (shipment) bill of lading form 

with the completed freight bill number recorded on the Chain of Custody accompanying each 

cooler shipment.  The Chain of Custody will be sealed in a plastic bag and taped to the 

underside of the cooler lid.  Coolers will be sealed with tape and a custody seal that will be 
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initialed and dated to prevent any tampering during shipping and handling.  The laboratory will 

be notified prior to shipment of samples that would arrive at the laboratory on a weekend or 

holiday to assure that the samples are properly received. 

 

Sample custody documentation procedures will be maintained throughout the following 

activities: 

 

 initial sample collection; 

 transportation from sample collection site to analytical laboratory; 

 receipt and preparation of laboratory sample extracts and digestives; 

 storage at laboratory until an evaluation of analytical results determines that re-analysis 

is not required; and, 

 final sample disposition. 

At the time of sample collection, samples will be labeled and a record of the sampling activity 

will be recorded in the daily field log.  Sample labeling procedures were discussed previously.  

Information required to identify sample custody and to request sample analyses are then 

entered on the Chain of Custody. The information recorded on the Chain of Custody will include: 

 

 project name and number; 

 sampler's name and signature; 

 sample identification numbers; 

 sample date, time, and location; 

 requested analyses; 

 sample container type and quantity; 

 requested analytical turnaround time; and 

 person to receive results and a contact telephone number to call in case problems arise. 

 

A Sample Chain of Custody is included as Appendix D. 
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7.0 DECONTAMINATION OF EQUIPMENT 

All non-disposable equipment and tools will be decontaminated or disposed of in accordance 

with the most recent edition of the Alabama Environmental Investigation and Remediation 

Guidance (AEIRG).  Personnel decontamination will be performed on an as-needed basis only.  

Sampling equipment will be either disposable or decontaminated prior to use and between 

sampling locations.  New disposable nitrile gloves will be used during the collection each 

groundwater sample.  Disposable polyethylene tubing will be used with the purge-pump during 

well purging.  The water level indicator and bladder pump will be decontaminated by washing 

with distilled water and laboratory grade detergent wash, followed by rinsing with distilled water. 

 

 
8.0 SEMI-ANNUAL REPORTING 

Upon receipt of the laboratory analytical results, and within sixty (60) days of the date of 

sampling, a semi-annual report will be submitted to the ADEM discussing groundwater quality 

beneath the subject facility.  The report will include a statistical analysis of groundwater in 

accordance with ADEM Administrative Code R. 335-13-4-.27(2)(l) and the Environmental 

Protection Agency (EPA) standards referenced in the Statistical Analysis of Groundwater 

Monitoring Data at Resource Conservation Recovery Act (RCRA) Facilities Unified Guidance, 

U.S. EPA, 2009 (Unified Guidance).   

 

8.1 STATISTICAL PROCEDURES 

In the application of statistics to groundwater monitoring data from this site, all data will be 

treated as independent and representative of the quality of groundwater at the site.  Statistical 

methods used, and their application to data from this site, will be in general accordance with the 

EPA standards referenced in the Unified Guidance. The groundwater monitoring data will 

analyzed statistically using the ChemStat Version 6.4 or comparable statistical software. 

 

Historical groundwater data for cobalt, iron, nickel, zinc and VOCs dating back to March 2005 is 

available for each of the wells in the monitoring well network.  Historical data dating back to 

March 2008 is available for the remaining Appendix I metals for each well.   

 

Upon receipt of the laboratory analytical results, the results will be reviewed to assesses the 

potential for statistically significant increases (SSIs) of detected Appendix I VOCs and metals in 

groundwater samples collected from the facility monitoring well network.  Statistical analysis will 
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only be conducted for parameters that were reported in groundwater samples collected during 

each groundwater monitoring event.   

 

Monitoring well MW-7 will be used as the background groundwater quality monitoring location 

used for statistical evaluations. Monitoring wells MW-1, MW-2, MW-4, and MW-6 will be used as 

compliance wells. The historically detected constituents, data sets, and time versus 

concentrations graphs will be provided in each semi-annual report. 

 

8.2 TEST FOR NORMALITY 

In accordance with the EPA Unified Guidance, a test for normality should be conducted on the 

appropriate constituents to determine the appropriate statistical method to be used to evaluate 

groundwater analytical data as it relates to the distribution of these constituents.  A test for 

normality will be completed for the appropriate constituents, as discussed in the following 

paragraphs, and will satisfy the performance standards required for the selection of the 

statistical procedures to be used at a facility in accordance with ADEM Administrative Code R. 

335-13-4-.27(2)(m)1. 

 

Typically, groundwater analytical data is subjected to a distribution analysis to determine if the 

data is normally distributed or can be transformed to a normal distribution using either log-

normal or ladder of powers data transformations.  If data is normally distributed, or can be 

transformed to create a normal distribution, a parametric statistical analysis is recommended.  

However, when the data contains a large percentage of non-detects (greater than 50%), the 

validity of distribution tests are questionable, suggesting that a non-parametric statistical 

analysis be used. 

 

In order to determine if a parametric or non-parametric statistical analysis should be conducted, 

a test for normality will be completed for the detected constituent(s) with less than 50% non-

detects in an effort to determine if the data set for the detected constituent(s) is normally 

distributed or can be transformed to a normal distribution.  The Shapiro-Wilks Test for Normality 

will be used for constituents with less than 50 measurements and the Shapiro-Francia Test for 

Normality will be used for constituents with greater than 50 measurements, as discussed in 

Chapter 10 of the Unified Guidance.   
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If data is normally distributed, or can be transformed to create a normal distribution, a 

parametric statistical method will be used.  When the data is not normally distributed, or cannot 

be transformed to create a normal distribution, a non-parametric statistical method will be used.  

Additionally, when the data contains a large percentage of non-detects (greater than 50%), the 

validity of distribution tests are questionable and it is suggested that a non-parametric method 

be used.  

 

During historical monitoring events, detected concentrations of Appendix I metals have had non-

detect rates of greater than 50%, with the exception of barium.  Therefore, it is anticipated that 

tests for normality may be completed for barium during future groundwater monitoring events.  

Since there are more than 50 measurements for this constituent, the Shapiro-Francia Test for 

Normality will most likely be used, as discussed in Chapter 10 of the Unified Guidance.   

 

Based on the high rate of non-detects for the remaining constituents historically detected in 

samples collected from the site, non-parametric statistical analysis will most likely be used in 

assessing groundwater quality during all future monitoring events.  In the event a detected 

concentration does show non-detect rates of less than 50%, then a test for normality will be 

conducted for that constituent, and a determination for using either parametric or non-

parametric statistical analysis will be made based on the outcome of the test. 

 

8.3 TESTS FOR OUTLIERS 

A test for outliers will be conducted when multiple values in a dataset appear anomalously low 

or high when compared to other values (Unified Guidance).  These tests will only be conducted 

for constituents detected in the compliance wells during each groundwater sampling event to 

determine if there are outliers in the historical dataset as per the Unified Guidance.  In order to 

screen for outliers, either a Dixon’s Test or a Rosner’s Test will be conducted.  A Dixon’s Test is 

used when there are 25 or fewer data points and a Rosner’s Test is for datasets containing 20 

or more data points.  Based on the historical data collected to date, it is more likely that a 

Rosner’s Test will be conducted since it may be used to identify multiple outliers within larger 

datasets.  In the event a outlier is identified, an attempt will be made to determine the cause of 

the outlier, i.e. lab error, field error, etc., if possible.  If outliers are identified within a 

constituent’s dataset, a determination will be made as to whether the outlier(s) should remain or 

be removed from the dataset prior to completing the statistical analysis.  
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8.4 INTER-WELL STATISTICAL ANALYSIS 

Based on a review of the historical laboratory analytical results from groundwater samples 

collected from the monitoring well network, an inter-well statistical analysis will be completed for 

the determination of SSIs in constituent concentrations in groundwater samples collected during 

each semi-annual event with the exception of mercury in the samples collected from MW-2 as 

discussed in Section 8.5 of this Plan. The type of statistical method that will be used for 

evaluating groundwater data for this site will be the Inter-Well Non-Parametric Prediction Limit 

analysis in accordance with ADEM Administrative Code R. 335-13-4-.27(2)(l)3.  In the event a 

future detected concentration of a constituent has a non-detect rate of less than 50%, and a test 

for normality is warranted, an Inter-Well Parametric Prediction Limit analysis may be conducted 

for that constituent if the data is normally distributed, or can be transformed to create a normal 

distribution. 

 

Should the statistical analysis confirm the presence of a SSI for one or more target constituents 

over background groundwater quality, Axis Industrial Landfill will comply with the requirements 

of ADEM Admin. Code 335-13-4-.27(n)3 and notify the Department within 14 days of the finding.   

 

 

8.5 INTRA-WELL STATISTICAL ANALYSIS – MERCURY IN MW-2 

8.5.1 Naturally Occurring Metals – Mobile County, Alabama 

According to the USGS Mineral Resources Online Spatial Data for Mobile County, Alabama, 

many of the Appendix I Metals are found to occur naturally in subsurface soils.  Using the 

detected concentrations of each Appendix I Metal detected in samples included in the spatial 

data collected in Mobile County, HTSI calculated a mean concertation for each.  Where a 

reported concentration was at a concentration below the method detection limit, a value of ½ the 

detection limit was used to calculate the mean value for that metal.  Table 8.5.1 on the following 

page shows the mean concentrations of metals in soil in Mobile County. 
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TABLE 8.5.1 - MEAN CONCENTRATIONS OF METALS IN SOILS MOBILE COUNTY, ALABAMA 

METAL MEAN CONCENTRATION (MG/KG) 

Antimony 0.36 

Arsenic 2.55 

Barium 52.00 

Beryllium 0.26 

Cadmium 0.05 

Chromium 15.75 

Copper 8.25 

Lead 8.20 

Mercury 0.03 

Nickel 8.52 

Selenium 0.2 

Silver 0.5 

Thallium 0.83 

Tin 1.11 

Vanadium 37.00 

Zinc 12.50 
Notes: 
Reference - Mineral Resources Online Spatial Data Geochemistry and Mineralogy of US Soils 
Mean Value for each metal calculated using USGS soil sample numbers 6688, 3616, 7712, 10784 

 

While the reported concentrations of mercury in the samples collected from MW-2 have 

returned SSIs, the detected concentrations of mercury have been well below the naturally 

occurring calculated mean concentration for mercury in soil of 0.03 mg/kg.  As such, it is the 

opinion of HTSI, that an alternate source for mercury in groundwater is the presence of naturally 

occurring mercury in subsurface soils in Mobile County.  

 

A Box Plot was generated for mercury to aid in determining if spatial variability exists across the 

site, specifically in the relationship of mercury between the background well and the compliance 

wells. The Box Plot for mercury is provided as Appendix E.  A review of the Box Plot indicates 

that spatial variation exists across the site, specifically as it relates to compliance well MW-2 

and the remaining wells at the facility.  

8.5.2 Mercury in Compliance Well MW-2 

Since spatial variability for mercury is apparent between the background well and MW-2, and 

mercury occurs naturally in subsurface soils in Mobile County, HTSI is of the opinion that Intra-

Well Non-Parametric Prediction Limit analysis is appropriate for determining if SSIs exist for 

mercury detected in the samples collected from MW-2 during the semi-annual groundwater 

monitoring events.   
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Mercury has only been detected once at two other monitoring locations (MW-1 and MW-4) since 

mercury was added as a target constituent in 2008.  This detection at MW-1 is considered an 

outlier and, when removed from the site wide dataset, results in mercury being detected only in 

samples collected from well MW-2 (detected during 73% of the events since 2008) and MW-4 

(detected during 10% of the events since 2008).  Of the nineteen (19) sampling events that 

have occurred since March 2008, mercury has been detected in the samples collected from 

MW-2 fourteen (14) times with an average concentration of 0.00217 milligrams per liter (mg/l).  

Where mercury was reported at a concentration below the method detection limit in the dataset, 

½ the detection limit was used in calculating the average concentration. The detected 

concentration of mercury in the sample collected from MW-2 (0.00202 mg/l) during the 

September 2017 monitoring event (most recent) is consistent with the average historical 

concentration of mercury in this well. 

 

It should be noted that at the time of the site’s original development as a landfill, monitoring well 

MW-2 was positioned upgradient of the facility as groundwater flow direction was influenced by 

extraction of groundwater from on-site process wells (PW) which locally influenced groundwater 

flow direction.  At that time, groundwater flow direction was generally to the south (opposite 

direction), as opposed to the present day general groundwater flow direction to the north caused 

by the cessation of groundwater withdrawal.  During the period of time that groundwater flow 

was reversed, wells MW-2 and MW-4 were directly downgradient of a known potential source of 

contamination (current Akzo-Nobel facility). 

8.5.3 Sen’s Slope Trend Analysis - Mercury in Compliance Well MW-2 

A trend analysis completed during the most recent groundwater monitoring event (September 

2017) indicated that there was “no identifiable trend” in the dataset of mercury at this well.  As 

such, the detected concentrations of mercury in samples collected from MW-2 have not 

exhibited an increasing trend since mercury was added as a target constituent to the facility 

Permit in 2008.   Due to the historical detections of mercury in the samples collected from MW-

2, a Sen’s Slope Trend Analysis will be completed for the detected concentrations of mercury in 

samples collected from MW-2 during future semi-annual groundwater monitoring events in order 

to determine if there is an upward trend in mercury at this location.   
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8.6 SEN’S SLOPE TREND ANALYSIS – APPENDIX I VOCS 

8.6.1 VOC Analytical Results 

Historically, Appendix I VOCs have been detected in samples collected from compliance well 

MW-6.  During the most recent groundwater sampling event (September 2017), Appendix I VOC 

chloroform was detected in the samples collected from compliance well MW-6 at a 

concentration below its EPA Regional Screening Level (RSL).  No other VOCs were detected in 

the samples collected from the monitoring well network.  The presence of the above-referenced 

VOC in the groundwater samples collected from compliance well MW-6 provided evidence of a 

statistically significant concentration of this constituent in MW-6.   

8.6.2 Sen’s Slope Trend Analysis 

According to the Unified Guidance, the Sen’s Non-Parametric Estimator of Slope is a method of 

estimating the true slope (change over time) of analytical data.  If the data shows an upward 

slope, there is evidence of an upward trend or increase in a constituent concentration.  “No 

identifiable trend” would indicate no significant increase or decrease in a particular constituent 

concentration over time. A decreasing trend would indicate decreasing constituent 

concentrations over time.  Since this method is non-parametric, it is considered suitable for a 

high percentage of non-detects and is not significantly affected by outliers.  

 

In an effort to further address SSIs indicated for Appendix I VOCs in samples collected from 

compliance wells during semi-annual groundwater monitoring events, a Sen’s Slope Trend 

analysis will be performed to determine if there is an identifiable trend in the target constituent 

concentration over time.    

 

8.7 IDENTIFICATION OF A SSI 

Should the statistical analysis confirm the presence of a SSI for one or more target constituents 

over background groundwater quality, Axis Industrial Landfill will comply with the requirements 

of ADEM Admin. Code 335-13-4-.27(2)(n)3 and notify the Department within 14 days of the 

finding.  Within 90 days of the determination of a SSI, an assessment monitoring program will 

be established and comply with ADEM Admin. Code 335-13-4-.27(4) unless a determination 

can be made that a source other than the landfill unit caused the contamination, or there was an 

error in sampling, analytical testing, or statistical analysis.  In the event there is determination of 

an alternate source, a report will be submitted to the ADEM for approval and placed in the 

operating record. 
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If an outlier is used as part of the data set and does not indicate a SSI through inter-well 

analysis, then the outlier will be reevaluated following the next semi-annual groundwater 

monitoring event to determine if it should remain in the data set.  If an outlier indicates a SSI, 

then the results will be verified by conducting a resampling event within 45 days of the original 

event.  The results of the resampling event will be used to determine if the original outlier is 

valid.  If analytical results from the resampling event indicate that the original outlier is not valid, 

then the analytical results from the resampling event will be added to the dataset and a 

determination for SSIs for that constituent will be reevaluated.  The results will then be 

submitted to the ADEM. 

 

8.8 REPORTING  

In addition to statistical analysis discussed above, the semi-annual report will also include, at a 

minimum, the following information: 

 

 A discussion of the environmental setting of the facility. 

 Summary tables of the laboratory analysis. 

 Monitoring well sampling records. 

 A table of historic groundwater elevations. 

 Copies of the laboratory reports. 

 Potentiometric surface map(s) illustrating groundwater elevation and flow direction. 

 Time versus Concentration Graphs for each detected constituent. 

 Other supporting figures, such as site and well location maps. 
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Monitoring Well

Groundwater 

Elevation       

(ft-amsl)

Distance 

Detween Wells 

(feet)

Gradient (i)

Hydraulic 

Conductivity 

(cm/sec)

effective 

porosity  

(ne)

Estimated Flow 

Velocity 

(feet/year)

MW-7 15.69

MW-2 13.15 1505.00 0.00169 0.001000 0.25 6.98

MW-6 13.77

MW-4 13.39 770.00 0.00049 0.001000 0.25 2.04

average 0.00109 average 4.51

gradient velocity

Notes:

1.  Effective porosity values from Freeze & Cherry (1979) Table 2.4.

2.  Hydraulic conductivity values were obtained from Freeze and Cherry (1979) Table 2.2

ft-amsl - feet above mean sea level

cm/sec - centimeters per second

September 18, 2017

Appendix B

Calculated Groundwater Flow Velocities
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STATIC WATER LEVEL (feet): TIME:

TIME
DEPTH TO 

WATER (feet)

pH (standard 

units)

COND. 

(mS/cm)

TURBIDITY 

(NTUs)

DISSOLVED 

OXYGEN 

(mg/L)

TEMP. (°C)

REDOX 

(ORP) 

(mV)

COLOR ODOR

REMARKS:

SAMPLE METHOD:

VOLUME #CONTAINERS

Verify Well Cap Secured and Locked* Yes: 

Phone (205) 985‐4874   Fax (205) 987‐6080

REMARKS:  

CALIBRATION INFORMATION:

SAMPLED BY (PRINT): SAMPLER(S) SIGNATURES:

HIGHLAND TECHNICAL SERVICES, INC.

528 Mineral Trace

Hoover, Alabama 35244

SAMPLING DATA

SAMPLE DATE: SAMPLE TIME:

ANALYSIS AND/OR METHOD PRESERVATIVE USED: COMMENTS:

WELL VOLUME (gallons):

PURGING DATA

INITAIL PUMP OR TUBING DEPTH IN WELL (feet): FINAL PUMP OR TUBING DEPTH IN WELL (feet):

PURGING INITIATED AT: PURGING ENDED AT: TOTAL VOLUME PURGED (gallons):

LENGTH OF WATER COLUMN:

GROUNDWATER SAMPLING LOG

SITE NAME:    PROJECT:   HTSI PROJECT NO:   

FIELD PERSONNEL/SAMPLER: WEATHER CONDITIONS: DATE:

WELL NO:       WELL DIAMETER (in):    PURGE PUMP TYPE OR BAILER:

TOTAL WELL DEPTH (feet):

DEPTH TO FREE PRODUCT (feet):
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MW-1 MW-2 MW-4 MW-6 MW-7

71.80 73.00 81.50 85.10 85.20

6.44 NA NA NA NA

NA NA NA NA NA

4" PVC 4" PVC 4" PVC 4" PVC 4" PVC

Good Good Good Good Good

Signature

RECORDED BY: 

WELL NUMBER

purging equipment, and sampling equipment were

properly cleaned prior to use in each well.                  

Axis Industrial Landfill

PROJECT NO:

PROJECT NAME: 

SITE LOCATION: 

Dissolved Oxygen (mg/L)

Groundwater Temperature (degrees C)

Oxidation-Reduction Potential (mV)

Number of Containers Filled

Water Clarity

Purge Time (military)

Minimum Purge Volume (gal)

Actual Purge Volume (gal)

Equipment Used

Purge Date (mm/dd/yyyy)

I certify that all water level measurement devices,

Sampling Time (military)

Weather Conditions

Equipment Used

Groundwater pH (std units)

Specific Conductance (mS/cm)

Turbidity (NTU)

Current Well Condition

WATER LEVEL DATA

Date (mm/dd/yyyy)

WELL SAMPLING DATA

Sampling Date (mm/dd/yyyy)

Time (military)

Measured Total Depth (ft below TOC)

Static Water Level (ft below TOC)

Static Elevation (ft - AMSL)

WELL PURGE DATA

GENERAL WELL DATA

Top of Casing (TOC) Elevation (ft)

Original Total Depth (ft below TOC)

TOC Height (ft above/below grade)

Screened Interval (ft)

Well Diameter (in)/Material

38.28 46.17 47.30 47.60 49.26

MONITORING WELL SAMPLING RECORD

Axis, Alabama

NA = Not Applicable/Not Available

REMARKS

Parameters to be Analyzed*

HIGHLAND TECHNICAL SERVICES, INC.

 528 Mineral Trace

Hoover, Alabama 35244
Phone (205) 985-4874   Fax (205) 987-6080



APPENDIX D  



ENVIRONMENTAL

SCIENCE CORP.
 12065 Lebanon Road
 Mt. Juliet, TN 37122

Phone (800) 767-5859
FAX  (615) 758-5859

Rush? Date Results Needed:

Phone (615) 758-5858

Immediately Packed on Ice  N ____  Y ___

City/Sate
Collected

SS GW WW DW OT pH    _______________  Temp     ______________

 Flow _______________  Other    ______________ 

     Three Day . . . . . . . 25%

Billing Information: Analysis/Container/Preservative Chain of CustodyHighland Technical
Services, Inc.
528 Mineral Trace
Hoover, AL 35244

Axis Industrial Landfill

Lori Norton

lnorton@htsienv.com

Axis, AL

G

CoC Seals Intact: ____ Y ____ N _____ NA
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Control Program for Unauthorized Waste 

EcoSouth Services, LLC 

Axis Industrial Landfill 

ADEM Solid Waste Disposal Facility Permit No. 49-21 

 

 

I. GENERAL INFORMATION 

 
EcoSouth Services, LLC has developed this Control Program for Unauthorized Waste 

in accordance with Division 13 of the Alabama Department of Environmental Management 

(ADEM) Administrative Code.  

 

The Control Program for Unauthorized Waste consists of this written plan, 

documentation of control measures with responses on site, and documentation of the 

training program for site personnel.  This Control Program also includes preventative 

measures such as signage and inspections of incoming waste loads. The response actions 

including segregation, alternative disposal, recordkeeping, and reporting requirements.   

 

EcoSouth has been issued the Solid Waste Disposal Permit No. 49-21 (Appendix I) by 

the Alabama Department of Environmental Management (ADEM).  The service area and 

waste streams approved for disposal at the facility are listed in the facility permit. 
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II. PREVENTATIVE MEASURES 

 

A. OBJECTIVE 
 

The objective of preventative measures is to preclude the delivery of unauthorized 

wastes (Appendix II) to the site.  Preventative measures will include, but are not limited to, 

effective signage, the monitoring of incoming waste loads, the implementation of alternative 

collection programs, and the enforcement of applicable local laws. 

 

B. SIGNAGE AND SECURITY 
 

Signage at the facility entrance will inform users of the name of the landfill, days and 

hours of operation, name of the permittee, owner and/or operator, waste types accepted, 

and disposal fees for the use of the landfill.  

 
Access after operating hours will be limited by perimeter fencing and a lockable gate 

at the facility entrance. 

 

C. IDENTIFICATION OF INDUSTRIAL USERS 
 

The majority of the incoming waste received is industrial waste hauled by EcoSouth 

contracted trucks. The remaining waste is comprised of municipal solid waste and 

construction and demolition waste, which is hauled by both EcoSouth contracted and 

independent drivers. 

 

EcoSouth will identity all industrial users of the facility, producers of special wastes, 

and transporters of these wastes. Prior to the disposal of industrial waste or regulated 

medical waste from industrial users, the facility shall follow certification procedures detailed 

in ADEM Admin. Code r. 335-13-4-.21(1)(c). 

 

D. MONITORING AND IDENTIFICATION OF INCOMING WASTE 

 

Drivers who are employed by EcoSouth have been trained to identify wastes not 

authorized by the facilities permit.  The waste acceptance process begins when the 

EcoSouth employee collects the waste at the waste source. Prior to loading the waste onto 

the truck, the driver is to examine the waste to ensure unapproved waste is not present.  If 

unapproved waste is detected, the driver will not accept the load.   

 

The acceptance process for independent haulers begins at the scale house.   Prior to 

entry to the landfill, the attendant will visually screen each incoming load.  Any truck 

containing unauthorized waste will be turned back at the gate. For industrial wastes, the 

scale house attendant will also review waste approval forms, if applicable, to verify that only 

certified acceptable wastes are allowed for disposal.   

 

To the extent practicable, EcoSouth personnel will examine the contents of all 

hauling vehicles prior to, and after, allowing them to tip. Facility personnel should monitor 
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for liquids or wet loads, chemicals, medical or hazardous wastes, slurry, barrels, drums, air 

conditioners, or other unapproved wastes.  Facility personnel should also watch for items 

such as: 1 gallon and 5 gallon containers with liquids, compressed gas cylinders, 20 gallon, 

35 gallon, and 55 gallon drums, or any powder or liquid which emits a vapor or is smoking. 

Types of unauthorized waste are discussed in the following subsections of this document, in 

order to provide information relevant to identification and handling of unauthorized wastes. 

Should the operator or facility personnel notice any unauthorized waste, the procedure for 

response described in Section IV will be followed. 

 

1. Hazardous Waste 

 

  Hazardous wastes include wastes defined as hazardous by the Resource 

Conservation and Recovery Act (RCRA) and the ADEM Administrative Code.  Wastes are 

classified as hazardous based on their ignitability, corrosivity, reactivity, and toxicity.  Any 

material that is contaminated by a hazardous waste is also defined as a hazardous waste. 

 

Typical processes that generate hazardous waste include, but are not limited to, auto 

repair and maintenance; printing and allied industries; dry cleaning; photograph processing; 

laboratory procedures; pest control; metal, textile, plastic,  and leather manufacturing; and 

wood preservation.  Facility personnel will watch for potential indicator items such as drums, 

cans with liquids, compressed gas cylinders, powders or liquids with odors or vapors, and 

containers with labels indicating hazardous contents. 

 

Empty drums and containers that are “drip dry,” have been triple-rinsed, or otherwise 

properly emptied, and are open on both ends, may be accepted.  The Environmental 

Protection Agency (EPA), under Resource Conservation and Recovery Act (RCRA), has developed 

regulations for properly emptying drums prior to disposal (see 40 CFR §261.7).  Drums must 

be "RCRA empty" (also referred to as  “drip dry”), or otherwise managed in full compliance 

with Uniform Hazardous Waste Manifest requirements.  Depending upon the type of 

hazardous waste that the container held, EPA has issued different requirements for 

determining when a container is empty.  These requirements are summarized below: 

 

• Non-Acute Hazardous Wastes:  Containers of less than 110 gallon capacity that have 

held these materials are "empty" when no more than 3% (or 2.5 cm or 1 inch) residue 

remains in the container AND all possible residues have been removed by commonly 

employed methods.  This means that more viscous materials should show clear 

evidence of effort to remove the remaining material by scraping or other "commonly 

employed methods." 

 

• Acute Hazardous Wastes:  More stringent requirements are necessary to empty a 

container that has held acute hazardous waste.  While these wastes are found 

predominantly on the "P-list" in 40 CFR §261.33, certain "F- and K-list" wastes in 40 

CFR §261.31 and §261.32 are also deemed acutely hazardous.  These containers 

must either be triple-rinsed with an appropriate solvent, or cleaned using another 

documented, proven method.  If the liner has prevented all contact between the 

waste and the container, the container is considered empty when the liner is 

removed. 
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2. Medical Waste 

 

Medical Waste is defined as a solid waste or combination of solid wastes, which 

because of its infectious characteristics may either cause, or significantly contribute to, an 

increase in mortality or an increase in serious irreversible or incapacitating reversible illness, 

or pose a substantial present hazard or potential hazard to human health or the 

environment when improperly treated, stored, transported, disposed of, or otherwise 

managed. 

 

Medical waste includes, but is not limited to, cultures and stock of microorganisms 

and biological materials, blood and blood products, tissues and other anatomical wastes, 

sharps used in patient care or veterinary practice, residue resulting from the cleanup of a 

spill of medical waste, and any solid waste that is mixed with medical waste. 

  

Medical waste is typically treated and stored at the generator and delivered to 

disposal facilities in labeled, red, liner bags to render the waste easily visible and 

recognizable.  However, medical waste may also be delivered in various other unmarked 

containers or mixed with other types of waste. 

 

Medical waste will only be authorized for disposal if it has been certified as treated 

medical waste in accordance with ADEM Admin Code r.335-17-7-.02 and does not contain 

free liquids. Untreated medical waste must be treated on-site at the point of generation or 

off-site at an approved treatment facility prior to delivery to the facility. Prior to disposal of 

medical waste, the facility must obtain certification from the generator that the waste has 

been treated and does not contain regulated, untreated medical waste. 

 

3. Asbestos 

 

There are two main types of asbestos waste:  friable and non-friable asbestos.  The 

facility is permitted to accept both friable and non-friable asbestos containing materials.   

Each type of asbestos waste is discussed in the following paragraphs. 

 

Non-friable asbestos-containing material (ACM) is any material containing more than 

1% asbestos and cannot be crumbled, pulverized, or reduced to powder by hand pressure.    

Category I non-friable ACM includes materials such as packings, gaskets, resilient floor 

coverings, and asphalt roofing products.  Category II non-friable ACM includes all other ACM 

that cannot be crumbled, pulverized, or reduced to powder by hand pressure and are not 

included in Category I.   

 

Friable ACM is defined as any waste material containing more than 1% asbestos that, 

when dry, is capable of being crumbled, pulverized or reduced to powder by hand pressure.   

 

Should any ACM identified in incoming waste loads, it must be handled and disposed 

in accordance with ADEM Admin Code Div. 13.   
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4. Other Prohibited Wastes 

 

Polychlorinated biphenyl (PCB) waste includes, but is not limited to, materials 

containing more than 50 parts per million (ppm) PCB.  If such waste is delivered to the site, 

it will not be stored on the site nor disposed of without specific approval of the EPA and 

ADEM.  PCBs are no longer being made in the United States, but are still present in many 

electrical transformers, capacitors, and insulating fluids.  They have a heavy, oil-like 

consistency, and are clear to yellow in color.  PCB waste, or waste containing PCB, is not 

acceptable at this facility.  

 

Other unauthorized waste types include, but are not limited to, radioactive wastes, 

pesticides, lead-acid batteries, bulk or uncharacterized liquid waste, and used oil. Drums, as 

discussed previously, may only be accepted if they are empty, crushed, have both ends 

knocked out, and can be classified as “drip dry” or triple-rinsed as explained in Section 

II.A.1.ii of this plan. 

 

 

E. RANDOM INSPECTION  

 
Random waste inspections will be performed at the EcoSouth facility and will be 

documented on the Random Waste Inspection Checklist provided in Appendix III.  The initial 

sample size will be 1% of the waste hauling vehicles entering the facility, with at least one 

per day.  The procedures for the Random Waste Working Face Inspection are also included 

in Appendix III.   

 

  

F. APPLICABLE LOCAL LAWS  
 

In addition to satisfying the requirements of Division 13 of the ADEM Administrative 

Code, any applicable local laws pertaining to waste screening will be followed at the facility.  

There are currently no applicable local laws in Mobile County pertaining to waste screening; 

if any laws are implemented in the future, operations will be updated to comply with those 

requirements.
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III. RESPONSE ACTIONS 

 

A. UNAUTHORIZED WASTE REFUSAL 
 

 If unauthorized waste is recognized during the incoming load inspections or during 

random inspections, and prior to tipping, the site manager will refuse to accept the waste.  

In this case, the hauler will be informed that the waste is unacceptable at the facility, and 

the hauler will not be allowed to tip.  If unauthorized waste is identified after tipping, if 

possible, the operator will inform the hauler that the waste is unacceptable at the facility, 

and have the hauler reload the unauthorized waste into the transport vehicle for removal 

from the site.  The name of the generator and hauler will be recorded on the form provided 

in Appendix VI to prevent any future deliveries without prior inspection.  The generator, if 

known, will also be contacted and informed that this type waste is unacceptable at this 

facility. 

 

B. UNAUTHORIZED WASTE ACCEPTANCE 
 

 

1. Removal and Segregation 

 

Unauthorized waste will be segregated from acceptable waste, secured, and 

contained to prevent leakage or contamination to the environment.  If unauthorized waste is 

delivered to the facility, it will be, if possible, isolated from other incoming waste using 

mobile equipment, and properly contained until it can be transported off-site for disposal or 

treatment at an approved facility. The acceptable waste will then be processed on site in 

accordance with the facility’s permit. If the unauthorized waste cannot be segregated by 

facility personnel and equipment, the area should be isolated and processing operations 

moved to another location, or halted, until the unauthorized waste is properly removed.  

During the period the waste is on site, no one should attempt to handle the material by 

hand. Protective clothing, equipment, and sufficient training is generally required to handle 

any such material. After removal, the facility’s record will be updated identifying the 

unauthorized waste removed from the site, and its final disposition as described in Section 

III.C. 

 

 If hazardous waste is discovered, it should be contained to prevent spills, leaks, or 

any contact with other materials.  If the hazardous waste is already in a container, the 

container will be inspected for leakage, contained by another means if necessary, and 

segregated from acceptable waste in an area where any spills or leaks can be contained. 

The site manager will then arrange for a permitted hazardous transport contractor to remove 

the waste from the facility for disposal or treatment at an approved facility.  Any hazardous 

waste materials must be handled and disposed in accordance with the ADEM Administrative 

Code. 

 

If untreated, medical waste is discovered in the landfill, processing activities shall be 

moved to another area or halted, and an approved contractor will be mobilized to the site to 

segregate the medical waste, containerize and label it properly, and transport it to a facility 
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approved to treat medical waste.  If the area cannot be isolated and the site manager has 

the mechanical means to segregate the medical waste, the operator shall use equipment to 

segregate the waste and place it in a containment area, or in plastic containers with lids.  

The site manager will then arrange for a permitted medical waste transport contractor to 

remove the waste from the facility.   

 

 If PCB waste is discovered in the landfill, it will be segregated from the acceptable 

waste and handled by properly trained personnel.  PCB waste will not be disposed of without 

the specific approval of ADEM.   

  

 If lead-acid batteries are discovered in the landfill, the batteries will be removed from 

the acceptable waste, stored under cover and delivered to a battery retailer, or a collection 

or reclamation facility permitted or otherwise authorized by ADEM.  

 

 If explosives or unexploded munitions are discovered in the landfill, they will be 

treated as a hazardous waste.  The site manager will notify ADEM and arrange for qualified 

personnel to remove and transport the material from the facility. 

 

 All employees that are handling unauthorized waste shall use protective clothing and 

equipment (PPE) as required by Occupational Safety and Health Administration (OSHA) 

standards.  

 

2. Transport and Disposal 

 

If the generator of the unauthorized waste is known, the site manager will contact the 

generator with instructions to have the unauthorized waste removed from the site 

immediately, and transported to an approved facility for disposal or treatment. The waste 

will be temporarily stored on site prior to removal by a contractor, but will be removed as 

soon as is practical. If the generator is unknown, the facility is responsible for contacting a 

qualified transport and disposal contractor based on the type of unauthorized waste.  

 

 

 

C. RECORDKEEPING 

 

Incidents of unauthorized waste refusal will be recorded on the form provided in 

Appendix VI.  The records will include information such as the date and time of the incident, 

waste type(s), generator, hauler, facility personnel involved, response actions (including 

records of transportation and ultimate disposition), regulatory interaction and 

correspondence, and other relevant documentation (e.g., waste manifests, photographs, 

contracts for transport and disposal, certificates of waste destruction, analytical data, 

permits).  Load inspections will be recorded on the form provided in Appendix III.  All reports 

and resulting correspondence will be maintained at the facility or other designated location, 

and will be available to ADEM for review.
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IV. TRAINING PROGRAM 

 

A. OBJECTIVE 

 

The objective of the training program is to teach facility personnel to recognize, 

remove, and report waste not authorized by the ADEM Administrative Code to be disposed of 

at this facility. The following sections discuss each component of the program and the 

schedule by which applicable personnel will be trained.  

 

B. APPLICABILITY 
 

All on-site personnel involved with waste acceptance activities including, but not 

limited to, the site manager, gate attendant, waste spotter, and equipment operators will be 

subject to the training program described in this section.  

 

C. PROGRAM ELEMENTS 

 

Applicable facility personnel will be trained to comply with all of the elements of this 

plan and proper waste acceptance operations in accordance with the ADEM Administrative 

Code and the facility permit. These operations include, but are not limited to: 

 

• Training to recognize free liquids, regulated hazardous wastes, regulated 

medical wastes, regulated PCB wastes, and other unauthorized waste types 

as described in Section II.C.1 

• Monitoring of incoming waste as described in Section II.C 

• Safe removal and/or segregation of unauthorized waste as described in 

Section III. 

• Response, reporting, and recordkeeping requirements as described in Section 

III. 

 

D. TRAINING SCHEDULE AND RECORDKEEPING 
 

All applicable on-site personnel will be trained to identify unauthorized waste and to 

take the correct response procedures within three months of implementing this Control 

Program, or within three months of the date of hire.  A refresher, training course will be 

performed annually, and will include any changes to this Program.  A sample outline for 

employee training is provided in Appendix VII.  The training will be documented on the 

training form provided in Appendix IV, which will be maintained in the facility Operating 

Record, available for review by the ADEM



      

  

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX I 

 

SOLID WASTE DISPOSAL FACILITY PERMIT 

45-01 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



      

  

 

 

 

 

 

 

 

 

 

 

 

APPENDIX II 

 

LIST OF AUTHORIZED/UNAUTHORIZED WASTES 
 



      

  

AUTHORIZED AND UNAUTHORIZED WASTES 

 

AUTHORIZED WASTE 

 

Acceptable materials allowed at this facility are the approved waste as listed in Solid 

Waste Disposal Permit 49-21.  Acceptable waste materials shall include only those materials 

permitted by state or federal law.  Acceptable refuse expected to be commonly processed by the 

facility are listed below:  

 

• Municipal Solid Waste 

• Industrial Waste 

• Construction and Demolition Debris 

• Rubbish 

• Approved Wastewater Sludges 

• Total Petroleum hydrocarbons 

• Automobile Fluff 

• Remediation Waste 

 

 

UNAUTHORIZED WASTE 

 

Unacceptable or Prohibited Materials - Materials considered to be unacceptable or prohibited 

include, but are not limited to, the following: 

 

• Free Liquids 

• Regulated Hazardous Wastes 

• Solid wastes, residues, or soils containing more than 1.0 parts per billion (ppb) of 

Dioxins 

• Solid wastes, residues, or soils containing more than 50.0 parts per million (ppm) 

of PCB’s 

• Pesticide containers that have not been triple rinsed and crushed 

• Drums that are not empty, not properly cleaned, and/or not opened on both ends 

• Waste Oil  

• Untreated Medical Waste 

 

 

  



      

  

 

 

 

 

 

 

 

 

 

APPENDIX III 

 

RANDOM WASTE INSPECTION FORM AND  

WORKING FACE INSPECTION PROCEDURES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



      

  

Special Waste Approval Number, if applicable: 

Does the load contain unauthorized waste? O Yes O No    

  PCB Waste 

If the load contains any of the waste listed above, the load is unacceptable for disposal and should be rejected. 
Indicate reasons for rejection below and attach any additional documentation: 

 
 
*If load is rejected by the facility), please see the facility’s plan for procedures for notifying the proper authorities per ADEM 

Admin. Code r. 335-13-4-. 21(1)(b)5. 

RANDOM LOAD 
INSPECTION TEMPLATE 
ADEM  Admin. Code r. 335-13-4-.21(1)(b) 

 

      Axis Industrial Landfill 49-21 
 

Facility Name & Permit Number Inspection Time & Date 
 

      WASTE HAULER INFORMATION 

     Company Name: 

     Driver Name: 

Vehicle Description/Container Type: 

GENERATOR & WASTE INFORMATION 

 

Method of Shipment: O Bulk O Drum O Bagged O Other: 

Quantity Generated: Amount:  O Tons O 

Cubic Yards O Other Per: O Weekly O Monthly O Yearly O Other 

 

WASTE CHARACTERISTICS 

Waste Description 

(C/D, MSW, Ind.): 

Typical Color(s): 

Strong Odor: O Yes O No Describe: 

Physical State: O Solid O Liquid O Powder O Semi-Solid or 

Sludge O Other: pH Range: O 2 O 2.1-12.4

 O 12.5 O N/A (Solid)       O Actual: 

Approval Decision: O Approved O Rejected 

By signing this Inspection Form, I hereby certify that all information in this form                                                            

and all attached documents contain true and accurate descriptions of the waste material. 

 
 

Inspector Signature Date 

Waste Generator Name & Address 

 



      

  

RANDOM WORKING FACE WASTE INSPECTION PROCEDURES 

 

The following action plan details the procedure to follow when conducting the random 

refuse inspection. 

 

A. Dump single load in prepared area 

1. Hold truck and driver until inspection is completed 

 

B.  Examine waste for unauthorized wastes and/or safety hazards 

1.  Containers labeled as hazardous  

2.  Excessive or unusual moisture 

3.  Biomedical (red bag) waste 

4.  Powders, dust, smoke, vapors, or chemical odors 

5.  Pastes, slurries, or bright colors (such as dyes) 

 

C.  Take action: one or more as appropriate 

1.  Incorporate acceptable waste into working face 

2.  Hold suspect waste for identification by on-site personnel and confirmation by 

others if necessary. 

a. Contract Laboratory 

b. Contact ADEM inspector 

c. Contact Federal regulator 

d. Contact Waste Generator 

3.  Remove unauthorized waste (in priority order) 

a. Hold rejected waste for generator 

b. Hold rejected waste for collector management 

c. Prepare for waste collection by licensed collector 

 

D.  Document actions 

1.  Record inspection 

2.  Retain reports
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TRAINING FORM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

 

  
EMPLOYEE TRAINING SCHEDULE 

 

 
Employee:                                                                     

Title:                                                                                    

  

 

Instructions:  Describe the employee training program for your facility below.  The program should, at a minimum, cover unauthorized 

waste recognition, removal, and required reporting.  Provide a schedule for the training program and the list of the employees who 

attend training sessions. 

 

Training Date Training Provider 
 

Training Topics 
Brief Description of Training Program/Materials 

(e.g., film, newsletter, course) 

 

 

 

 
 

 
 

 
 

 
 

 

 

 

  
 

 
 

 
 

 

 

 

  
 

 
 

 
 

 

 

 

  
 

 
 

 
 

 

 

 

  
 

 
 

 
 



 

  

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX V 

 

CONTACT NUMBERS 

 



 

  

 

CONTACT NUMBERS 

 

NAMES NUMBERS 

Fire Department  911 

Police Department  911 

Rescue Squad   911 

Hospital 911 

Alabama Power (888) 990-2726 

Alabama Department of Environmental 

Management 
(334) 271-7700 

National Response Center (800) 424-8802 

 

 

Transportation and Disposal Contractors 

 

Safety-Kleen Corp. (251) 456-3042 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

 

 

 

 

 

 

 

 

 

 

 

APPENDIX VI 

 

REJECTED WASTE FORM 

 

  



 

  

 

REJECTED WASTE FORM 

 

 

WASTE DESCRIPTION/TYPE: ___________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

 

WASTE:   REJECTED    ACCEPTED   

 

NOTIFIED: WASTE SOURCE    HAULING MANAGEMENT   

 LOCAL AUTHORITY   ADEM    EPA   

 OTHER: __________________________________________________________ 

Refused Waste Generator: ________________________________________________________ 

Refused Waste Transporter: _______________________________________________________ 

Address: ______________________________________________________________________ 

 

Destination: ____________________________________________________________________ 

Address: ______________________________________________________________________ 

 

Accepted Waste: ________________________________________________________________ 

 

Contained Area: ________________________________________________________________ 

 

Secured By: ____________________________________________________________________ 

 

Additional Comments: ___________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

 

 

Signature:     Date & Time: 

 

 



 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX VII 

 

SAMPLE TRAINING OUTLINE



      

  

 

 

Notes for Unauthorized Waste Training  

 

 

 I. Unauthorized Waste/Waste Screening  

A. ADEM Administrative Code Division 13-4-.21 

 

B. Review Control Program for Unauthorized Waste in Operations Manual 

 

C. Preventative Measures 

 

1. Signs and Fences 

 

2. Applicable Local Laws 

• Unauthorized Waste Plan states there are no applicable local laws that 

are more stringent than current state laws 

.  

D. Monitoring (by all landfill personnel) 

• Unauthorized Waste Plan states 1% of your loads or 1 per day 

minimum 

• Random Working Face Inspection 

o Spread and visually inspect  

o Flag suspicious items 

o Coordinate field testing (if appropriate) 

o Record inspection event 

1. Training Program - The 3 R’s 

• Recognize  

o How do we recognize types of waste? 

• Medical – Red Bags; Biohazard 

• Hazardous – Marked; Drums; Containers 

• Asbestos – Shingles; Floor Tiles (less and less) 

• PCBs – Ballast; TV; Computers 

 

• Remove – if detected 

o Segregate 

o Secure 

o Prevent leakage/contamination 

o Approved contractor to cleanup/remove 



      

  

o Dispose at regulated facility 

 

• Report - to operator ASAP 

 

2. Recordkeeping  

• Time and date of incident, waste type, generator, hauler, driver, 

facility personnel involved, and response actions  

• Document regulatory interaction and correspondence 

• Waste manifests, photographs, contracts with transport and 

disposal providers, certificates of waste destruction, analytical 

data, permits 

• Records kept for three (3) years 

 

 

 

 



 

 

 

 

 

Attachment G 

 

Closure/Post-Closure Plan 



 

EcoSouth Services of Mobile, LLC 9-1 LaBella Associates, D.P.C. 

Closure Plan Original by CDG Engineers and Assoc.  Last Revised October 2020 

9.0 CLOSURE AND POST-CLOSURE PLAN 

 

9.1 POST-CLOSURE CARE PERIOD 

The Landfill Permittee must maintain the landfill and continue monitoring 

requirements throughout the post-closure care period. The post-closure 

maintenance and monitoring period shall continue for 30 years or for a period of time 

that has otherwise been determined by ADEM. 

9.2 CHANGE IN LENGTH OF POST CLOSURE CARE PERIOD 

The length of the post-closure care period may be decreased by the ADEM, if the 

landfill supervisor demonstrates that a reduced period is sufficient to protect human 

health and the environment and the demonstration is approved by the Department. 

The length of the post-closure care period may also be increased, if ADEM 

determines that the lengthened period is necessary to protect human health and the 

environment. 

9.3 FACILITY INVENTORY 

The facility is design to have a maximum inventory of approximately 3.0 million cubic 

yard.  The largest area needing final closure is anticipated to be approximately 46.8 

acres. 

9.4 FACILITY MAINTENANCE 

The Landfill Permittee shall maintain the landfill property for the post-closure care 

period as determined by ADEM. The Permittee shall inspect the facility on a monthly 

basis and after major storm events to identify problems with vector control, erosion, 

cracks, ponding, settlement, and other such deficiencies. 

Eroded areas shall be filled with suitable soil cover, compacted, graded, and 

revegetated. Areas that allow surface water ponding due to settlement shall also be 

filled, graded, and vegetated. Extensive surface cracks must be identified and 

corrected to prevent the infiltration of surface water. 

The Permittee shall also ensure inspection and maintenance of all access control 

structures. Signs will continue to be posted at the facility throughout post-closure, 

which state that the facility is closed and provide the location of the nearest 
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permitted landfill. Any waste dumped at the facility following final closure shall be 

moved to an approved landfill by the permittee, the operating agency, or the owner. 

9.5 FINAL COVER SYSTEM  

It is anticipated that, at the time of closure, the Axis Landfill will be closed in place 

utilizing an equivalent final cover system design consisting of a composite soil-

geosynthetic final cover system which consists of (from bottom-up): 

• 12" Clay Infiltration Layer with a permeability less than or equal to 1x10·5 cm/sec; 

• 40-mil low density polyethylene (LLDPE) flexible membrane liner; 

• Double-sided geocomposite drainage layer; 

• 18" Drainage Layer consisting of naturally present soils; and, 

• 6" Erosion Layer consisting of topsoil to promote vegetative growth. 

9.6 FINAL COVER MAINTENANCE 

Throughout the post-closure care period, the final cover system will require attention 

and maintenance. After the landfill is closed, the Landfill Permittee shall make 

monthly inspections of the entire cover system to detect problems, such as erosion 

and settlement that could reduce the effectiveness of the cap. 

The Landfill Permittee should mow the entire landfill at least once a year to reduce 

the growth of woody plants. The volunteer growth of any trees should be prevented 

on the final cover. Inspection immediately following mowing could detect the 

beginning of erosion or the settlement of the cover. 

The erosion layer or topsoil is constructed to protect the LLDPE liner. It is imperative 

that erosion problems be identified and corrected to prevent damage to the cap, 

which may result to washout of waste materials and increased infiltration. Any eroded 

areas must be filled, compacted, and regrassed. Periodically lime and fertilizer will 

have to be added to the cover in order to maintain an adequate vegetative cover. 

Due to decomposition of waste, and compaction of the waste by overburden, the 

landfill surface will be subject to settlement and the potential for rainwater ponding. 

Inspections should detect settled areas. These areas must be filled, compacted, and 

regrassed to prevent ponding and encourage runoff, while maintaining a minimum 

grade of 5 percent. 
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The Permittee shall inspect all surface water control structures including concrete 

inlets, storm sewers, culverts, sediment pond outlets, berms, ditches, and terraces to 

insure the integrity of the surface water control system remains intact. Any damage 

due to settlement, erosion, or caused by maintenance equipment shall be promptly 

repaired. 

9.7 LEACHATE COLLECTION SYSTEM MAINTENANCE 

The Landfill Permittee shall continue collecting and treating leachate throughout the 

post­ closure care period. Monthly inspections must be made to detect any leaks in 

the dual containment piping leading to the leachate transfer system. All joints and 

fittings must also be inspected for leaks. Should any leaks be identified, then the 

Landfill Permittee must immediately have the leak repaired and the system opened 

to flow as soon as possible thereafter. 

9.8 GROUNDWATER MONITORING 

The Landfill Permittee must continue detection monitoring at all groundwater 

monitoring wells on a semi-annual basis. Samples from each well must be collected 

and analyzed for the constituents outlined in the permit. The requirements for 

groundwater monitoring and record­ keeping apply throughout the post-closure care 

period. The Landfill Permittee should refer to Chapter 10 of this Manual for specific 

groundwater requirements. All groundwater monitoring wells must be maintained and 

any wells that are damaged or destroyed by equipment, etc. should be immediately 

replaced in accordance with the details and the Groundwater Monitoring Plan. 

9.9 LANDFILL GAS MONITORING 

All explosive gas monitoring wells and gas collection and conveyance system 

infrastructure must be maintained throughout post-closure. Any structures damaged 

or destroyed by equipment, etc. must be immediately replaced in accordance with 

the details shown on the Permit Plans. Landfill gasses that could potentially migrate 

off-site must continue to be monitored on a quarterly basis, throughout the post-

closure care period, and results placed in the Operating Record. Specific monitoring 

requirements are outlined throughout the Operations Manual. 
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9.10  STORMWATER MONITORING DURING POST-CLOSURE 

Stormwater monitoring shall occur in accordance with a current NPDES Permit for a 

period of time specified by the Department. 

9.11 POST- CLOSURE CERTIFICATION 

Following the completion of the post-closure care period of this facility, the Permittee 

will submit to the Department a certification, signed by an independent registered 

professional engineer verifying that the post-closure care has been completed in 

accordance with the post-closure plan. A copy of the certification will also be placed 

in the Operating Record. 

9.12 DEED RECORD AND ENVIRONMENTAL COVENANT 

Within 90 days after closure requirements are achieved, the Owner shall record a 

notation onto the land deed or onto some other legal instrument that is normally 

examined during a title search, that will in perpetuity, notify any potential purchaser 

of the property that: 

1. The land has been used as a solid waste disposal facility; 

2. Post-closure use of the property must never be allowed to disturb the 

integrity of the final cover or the function of the monitoring systems, 

unless ADEM determines that the activities will not increase the 

potential threat to human health or the environment; or the activities 

are necessary to reduce the threat to human health or the 

environment. 

3. The locations and dimensions of the disposal facility with respect to 

permanently surveyed benchmarks and section corners have been 

placed on a plat prepared and sealed by a land surveyor. 

4. The Permittee of the Axis Landfill is EcoSouth Services of Mobile, LLC, 

and the facility was utilized for the disposal of MSW Waste. 

5. Certification by an Engineer or Land Surveyor that all closure 

requirements have been completed as determined by the Department. 

Upon completion of the deed recording requirements, the Owner shall submit a 

certified copy of the  recording  instrument  to  the  Department and  place  a  copy  in  

the  Operating  Record.  Additionally, ADEM must be notified within 120 days after 

permit expiration that the notation has been recorded and a copy placed in the 

Operating Record. 
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In addition to the deed notation, ADEM now requires an environmental covenant be 

filed for the property.  Below are the steps required for filing the covenant: 

• The covenant will be prepared and then signed by the property owner and mailed 

to ADEM. 

• ADEM will review and sign the covenant and return to the property owner. 

• The covenant is then to be recorded at the County Courthouse and signed by the 

County Clerk. 

• A final copy of the covenant is to be submitted to ADEM. 

9.13 POST-CLOSURE LAND USE 

Post-closure use of the property must never be allowed to disturb the integrity of the 

final cover or any component of the monitoring systems. Maintenance or post-closure 

use with equipment shall only be performed during dry periods to prevent damage to 

the final cover system. 

Post-closure land uses of the Axis Landfill should be limited to agricultural purposes 

that rely on the use of short rooted grasses. Due to the potential for settlement, the 

construction of buildings should be limited. If the Landfill Owner or Permittee, upon 

final closure of the facility, has future post-closure plans to utilize any portion of the 

landfill property, ADEM will be notified. 

The Permittee or Owner, or any subsequent owner of the land upon which a landfill 

facility is located must request approval from the Department if they wish to remove 

waste, waste residues, the liner, or any contaminated soils. The owner may also ask 

permission to remove the notation from the recording instrument, if all the waste and 

contaminated soils are removed from the property and no unpermitted discharges to 

waters have occurred. 

9.14 POST-CLOSURE CARE CONTACTS 

EcoSouth Services of Mobile, LLC  

Jeff Claunch 

12945 Highway 43 N 

Axis, Alabama 36505 

Phone: (251) 675-9800 

Jeff.claunch@ecosouthservices.com 

 

mailto:Jeff.claunch@ecosouthservices.com
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Alabama Department of Environmental Management  

Solid Waste Branch 

P.O. Box 301463 

Montgomery, Alabama 36130-1463 

(334) 271-7700 

 

LaBella Associates, D.P.C. 

Darrell Thornock, P.E. 

2101 Executive Park Drive, Suite 102 

Opelika, Alabama 36801 

(804) 355-4520 

dthornock@labellapc.com  

 

 

mailto:dthornock@labellapc.com


 

 

 

 

 

Attachment H 

 

Financial Assurance Estimates 



I. Slope	&	Fill Calculation or Conversion

a. Area to be capped 12.4 acres x 4,840yd2/ac 60,016 yd2

b. Depth of soil needed for slope and fill 6 inches x 1yd/36in 0.17 yd

c. Quantity of soil needed a x b 10,003 yd3

d. Percentage of soil from off‐site 0%

e. Purchace unit cost for off‐site material $8.05 /yd3

f. Percentage of soil from on‐site (1 ‐ d) 100%

g. Excavation unit cost (on‐site material) $4.39 /yd3

h. Total soil unit cost (d x e) + (f x g) $4.39 /yd3

i. Hauling, Placement and Spredding unit cost $1.50 /yd3

j. Compaction unit cost $0.37 /yd3

k. Total soil unit cost h + i + j $6.26 /yd3

l. Soil subtotal k x b $62,617

m. Percent compaction 25%

Total Slope & Fill Cost l x (1 + m) $78,271

II. Infiltration	Layer	Soil
Infiltration	Soil	Cost

a. Area to be capped acres x 4,840yd2/ac 0 yd2

b. Depth of infiltration soil needed 18 inches x 1yd/36in 0.50 yd

c. Quantity of infiltration soil needed a x b  0 yd3

d. Percentage of soil from off‐site 0%

e. Purchace unit cost for off‐site material $11.13 /yd3

f. Percentage of soil from on‐site (1 ‐ d) 100%

g. Excavation unit cost (on‐site material) $6.39 /yd3

h. Total infiltration soil unit cost (d x e) + (f x g) $6.39 /yd3

i. Hauling, Placement and Spredding unit cost $1.50 /yd3

j. Compaction unit cost $1.83 /yd3

k. Total infiltration soil unit cost h + i + j $9.72 /yd3

l. Infiltration soil subtotal k x b $0

m. Percent compaction 25%

n. Subtotal Infiltration Soil Cost l x (1 + m) $0

Soil	Admixture	Cost

o. Area to be capped acres x 4,840yd2/ac 0 yd2

p. Soil admixture unit cost /yd2

q. Subtotal admixture cost a x b $0

Soil	Testing
r. Area to be capped 0 acres

s. Testing unit cost $1,700.00 /acre

t. Subtotal soil testing cost a x b  $0

Total Infiltration Soil Cost (soil, admixtures, and testing) n + q + t $0

ESTIMATION	OF	CLOSURE	COSTS

Soil	Cap	Components

*FILL IN THE BOXES. THE REST WILL BE CALCULATED FOR YOU*
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III. Erosion	Control	/	Protective	Cover	Soil
a. Area to be capped 12.4 acres x 4,840yd2/ac 60,016 yd2

b. Depth of soil needed 18 inches x 1yd/36in 0.50 yd

c. Quantity of soil needed a x b  30,008 yd3

d. Percentage of soil from off‐site 0%

e. Purchace unit cost for off‐site material $8.05 /yd3

f. Percentage of soil from on‐site (1 ‐ d) 100%

g. Excavation unit cost (on‐site material) $4.39 /yd3

h. Total erosion/protective soil unit cost (d x e) + (f x g) $4.39 /yd3

i. Hauling, Placement and Spredding unit cost $1.50 /yd3

j. Compaction unit cost $0.37 /yd3

k. Total soil unit cost h + i + j $6.26 /yd3

l. Erosion/Protective soil subtotal k x b $187,850

m. Percent compaction 25%

Total Erosion Control/Protective Cover Soil Cost l x (1 + m) $234,813

IV. Vegetative	support	soil	(Topsoil)
a. Area to be capped 12.4 acres x 4,840yd2/ac 60,016 yd2

b. Depth of topsoil needed 6 inches x 1yd/36in 0.17 yd

c. Quantity of topsoil needed a x b  10,003 yd3

d. Percentage of topsoil from off‐site 0%

e. Purchace unit cost for off‐site material $13.10 /yd3

f. Percentage of topsoil from on‐site (1 ‐ d) 100%

g. Excavation unit cost (on‐site material) $6.00 /yd3

h. Total topsoil unit cost (d x e) + (f x g) $6.00 /yd3

i. Hauling, Placement and Spredding unit cost $1.50 /yd3

j. Total soil unit cost h + i $7.50 /yd3
Total Topsoil Cost c x j $75,020

V. Vegetative	Cover
a. Area to be vegetated 12.4 acres

b. Vegetative cover (seeding) unit cost $4,000 /acre

c. Erosion control matting unit cost /acre

Total Vegetative Cover Cost a x (b + c) $49,600

Soil	Cap	Component	Subtotal	(I	+	II	+	III	+	IV	+	V): $437,703

VI. Flexible	Membrane	Liner Calculation or Conversion

a. Quantity of FML needed 12.4 acres x 43,560ft2/ac 540,144 ft2

b. Purchase unit cost $0.43 /ft2

c. Installation unit cost $0.11 /ft2

d. Total FML unit cost b + c $0.54
Total FML cost a x d $291,678

VII. Geosynthetic	Clay	Liner
a. Quantity of GCL needed acres x 43,560ft2/ac 0 ft2

b. Purchase unit cost $0.40 /ft2

c. Installation unit cost $0.08 /ft2

d. Total GCL unit cost b + c $0.48 /ft2
Total GCL Cost a x d $0

Geosynthetic	Layers	Subtotal	(VI	+	VII): $291,678

Geosynthetic	Barrier	&	Infiltration	Layers
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VIII. Sand	or	Gravel	Drainage Calculation or Conversion

a. Area to be capped acres x 4,840yd2/ac 0 yd2

b. Depth of sand or gravel needed inches x 1yd/36in 0.00 yd

c. Quantity of drainage material needed a x b  0 yd3

d. Percentage of media from off‐site

e. Purchace unit cost for off‐site material /yd3

f. Percentage of material from on‐site (1 ‐ d) 100%

g. Excavation unit cost (on‐site material) /yd3

h. Total drainage material unit cost (d x e) + (f x g) $0.00 /yd3

i. Hauling, Placement and Spredding unit cost /yd3

j. Compaction unit cost /yd3

k. Total drainage material unit cost h + i + j $0.00 /yd3

l. Drainage material subtotal k x b $0.00

m. Percent compaction

Total drainage material cost l x (1 + m) $0

IX. Geotextile
a. Quantity of geotextile needed acres x 43,560ft2/ac 0 ft2

b. Purchase unit cost /ft2

c. Installation unit cost /ft2

d. Total geotextile unit cost b + c $0.00 /ft2
Total Geotextile Cost a x d $0

X. Geonet	Composite
a. Quantity of geonet composite needed 12.4 acres x 43,560ft2/ac 540,144 ft2

b. Purchase unit cost $0.61 /ft2

c. Installation unit cost $0.08 /ft2

d. Total geonet composite unit cost b + c $0.69 /ft2
Total Geonet Composite Cost a x d $372,699

XI. Drainage	Tile
a. Length of drainage tile needed 0 LF

b. Purchase unit cost $26.00 /LF

c. Trenching and backfilling cost $6.00 /LF

d. Total drainage tile unit cost b + c $32.00 /ft2
Total Drainage Tile Cost a x d $0

Drainage	Components
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XII. Drainage	Channels	(Stormwater	Control)
Drainage	benches	and	berms

a. Size of drainage bench needed 1,772            LF

b. Drainage bench unit cost $7.00 /LF

c. Subtotal drainage bench cost a x b $12,404

d. Size of drainage swale/berm needed 260                LF

e. Drainage swale/berm unit cost $33 /LF

f. Subtotal drainage swale/berm cost d x e $8,450

Rip	Rap
g. Quantity of Rip Rap needed 290 yd2

h. Rip rap unit cost $42.50 /yd2

i. Total rip rap cost g x h $12,325

Gabian	Baskets
j. Quantity of gabian baskets needed yd3

k. Gabian basket unit cost /yd3

l. Subtotal gabian basket cost j x k $0

Total Stormwater Control c + f + i + l $33,179

Drainage	Component	Subtotal	(VIII	+	IX	+	X	+	XI+	XII): $405,878

XIII. Landfill	Gas	Monitoring	&	Control	Components Calculation
Landfill	Perimeter	System

a. Number of probes to be installed 0 probes

b. LFG probe unit cost /probe

c. Subtotal LFG probe cost a x b $0

Landfill	Control	Systems
d. Area to be closed 12.4 acres

e. Average number of wells per acre 1 wells / acre

f. LFG well unit cost $4,000 /well

g. Subtotal LFG well cost d x e x f $49,600

h. Length of header pipe needed LF

i. Header pipe unit cost $20.00 /LF

j. Header pipe installation cost $2.10 /LF

k. Subtotal LFG active well hook‐up h x (i + j) $0

Total Landfill Gas Management Cost c + g + k $49,600

XIV. Groundwater	Monitoring	Components
a. Hydrogeologic study cost

b. Number of wells to be installed wells

c. GW Monitoring Well unit cost /well

d. Number of wells > 50 ft length wells

e. Additional well length over 50 ft LF/well

f. Unit cost for additional well length /LF

Total Groundwater Monitoring Well Cost a + (b x c) + (d x e x f) $0

Landfill	Gas	&	Groundwater	Features	Subtotal	(XIII	+	XIV): $49,600

Landfill	Gas	and	Groundwater	Features
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XV. Calculation

a. Quantity of stockpiled materials yd3

b. Loading and Hauling unit cost /yd3

c. Disposal unit cost /yd3

d. Total Removal/Disposal Cost a x (b + c) $0

XVI. Erosion/Sediment	Control
a. Quantity of silt fence needed LF

b. Silt Fence unit cost /LF

Total Silt Fence Cost a x b $0

XVII. Landfill	Access	Road
a. Size of LF access road yd2

b. Depth of gravel needed 12 inches x 1yd/36in 0.3 yd

c. Depth of asphalt needed inches x 1yd/36in 0.0 yd

d. Total material needed a x (b + c) 0 yd3

e. Road material unit cost $11.46 /yd3

f. Placement/Spreading unit cost $1.50 /yd3

Total access road cost c x (d + e) $0

XVIII. Site	Security
Fencing

a. Length of fencing needed ft

b. Fence unit cost /ft

c. Subtotal fencing cost a x b $0

Gate	or	Barrier
d. Number of gates required

e. Gate unit cost /gate

f. Subtotal gate cost d x e $0

Closed	Sign
g. Number of signs required 2                    

h. Sign unit cost $65.00 /gate

i. Subtotal sign cost g x h $130
Total site security cost c + f + i $130

XIX. Mobilization	/	Demobilization
a. Cost for mobilization/demobilization $30,000

Total mobilization/demobilization cost $30,000

Miscellaneous	Subtotal	(XV	+	…	+	XIX): $30,130

Closure	Cost	Subtotal	(CCS): (I + … + XIX) $1,214,990

Contingency	(10%):	 CCS x 0.10 $121,499

Engineering	&	Documentation:	
Construction QA/QC (5%) CCS x 0.05 $60,749
Closure Certification and CQA Report (5%) CCS x 0.05 $60,749
Survey and as‐builts (2%) CCS x 0.02 $24,300

Cost for survey and deed notation $2,000

Total Engineering & Documentation Costs $147,799

Total	Closure	Cost:	 CCS + Contingency + Engineering 1,484,287$				

Miscellaneous
Removal	and	Disposal	of	Stockpiled	Material
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I. Groundwater	Monitoring Calculation or Conversion

a. Total number of monitoring wells 5 wells

b. Total number of sampling events/year 2 events/yr a x b 10 samples/yr

c. Quantity of additional samples (e.g. QA/QC) samples/event a x c 0 samples/yr

d. Total samples per year b + c 10 samples/yr

e. Analysis unit cost (Table 3.1 constituents) $265.00 /sample

f. Total Analysis cost d x e $2,650.00 /yr

g. GW Monitoring unit cost $3,000.00 /event

i. Total sampling cost f + (g x b) $8,650.00 /yr

j. Engineering fees & reports $2,000 /yr

Yearly Groundwater Monitoring Cost f + i + j $13,300 /yr

II. Landfill	Gas	Monitoring,	Maintenance,	and	Control
a. Frequency of LFG compliance monitoring 4 events/yr

b. LFG Monitoring unit cost $750.00 /event

c. Total perimeter LFG monitoring cost a x b $3,000 /yr

d. Frequency of suface monitoring (air permit) events/yr

e. Surface monitoring unit cost /event

f. Total surface monitoring cost d x e $0 /yr

g. Control system operating unit cost /yr

h. Frequency of LFG control system inspections events/yr

i. Control system inspection cost /event

j. Total constrol system cost g + (h x i) $0 /yr
Yearly Landfill Gas Monitoring, Maintenance, & Control Cost c + f + j $3,000 /yr

III. Leachate	Management
a. Quantity of leachate generated 20,500           gal/yr

On‐site	Leachate	Management	or	Pre‐Treatment
b. On‐site treatment operating unit cost /gal

c. Total on‐site management cost a x b $0 /yr

Leachate	Disposal
d. Private disposal unit cost /gal

e. POTW disposal unit cost $0.10 /gal

f. Direct discharge to POTW unit cost /month

g. Pump & Haul unit cost $0.15 /gal

h. Subtotal leachate disposal unit cost d + e + f + g $0.25
i. Total leachate disposal cost a x h $5,125 /yr

j. Leachate sampling & analysis unit cost $265.00 /sample

k. Frequency of leachate sampling & analysis 1 sample/yr

l. Total leachate sampling & analysis cost j x k $265.00 /yr

Yearly Leachate Management Cost c + i + l $5,390 /yr

IV. Cap	Maintenance	&	Repair
a. Closed Landfill Area 12.4               acres

Mowing	&	Fertilization
b. Mowing frequency 2                     visits/yr

c. Mowing unit cost $79.00 /acre/visit

d. Total mowing cost a x b x c $1,959 /yr

e. Fertilizer frequency 1                     visits/yr

f. Fertilizer unit cost $289.00 /acre/visit

g. Total fertilizer cost a x e x f $3,584 /yr

ESTIMATION	OF	POST‐CLOSURE	COSTS

*FILL IN THE BOXES. THE REST WILL BE CALCULATED FOR YOU*
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Cap	Erosion	&	Repair
h. Area to reseed/year 33% x a 4.1                      acres

i. Reseeding unit cost $1,895.00 /acre

j. maximum years for reseeding 3 year
k. Total reseeding cost h x i x j $23,498.00
l. Total annual reseeding cost k ÷ post closure length $783.27 /yr
m. Area of cap erosion/year 10% x a 1.2 acres

n. Cap erosion repair unit cost $150.00 /acre

o. Mobilization/Demobilization $105.00 /yr

p. Total cap erosion repair cost (k x l) + m $291 /yr

Yearly Cap Maintenance & Repair cost d + g + l + p $6,617 /yr

V. Sediment	Basin	Maintenance	&	Repair
a. Sediment basin cleanout frequency, 1 per 5                     years 1 / a 0.20                   event/yr

b. Sediment basin cleanout unit cost $2,700 /event

c. Mobilization/Demobilization $1,000 /event

d. Total sediment basin maintenance cost a x (b + c) $740 /yr

e. Total number of stormwater sampling locations 2                     locations

f. Stormwater sampling frequency 1                     events/yr

g. Total number of stormwater samples e x f 2 samples/yr

h. Analysis unit cost (VPDES permit parameters) $3,500 /sample

i. Total Analysis cost g x h $7,000 /yr

j. Mobilization unit cost /event

k. Technician field unit cost $700.00 /event

l. Total sampling cost f x (j + k) $700.00 /yr

m. Engineering fees & reports $1,000 /yr

n. Total Stormwater Sampling & Analysis cost f + i + j $1,700 /yr

Yearly Sediment Basin Maintenance & Repair d + n $2,440 /yr

VI. Vector	&	Rodent	Control
a. Vector and rodent control unit cost $500 /yr

Yearly Vector and Rodent Control Cost a $500 /yr

VII. Post‐Closure	Care	General	Inspections
a. General Inspection unit cost /inspection

b. Number of inspections per year 1

Yearly Post‐Closure Care General Inspection Cost a x b $0 /yr

Annual	Post‐Closure	Care	Cost	(APCC) I + … + VII $31,247 /yr

Length	of	post‐closure	care	(LPCC) 30                   years

Post‐Closure	Care	Cost APCC x LPCC $937,412

Engineering	&	Documentation Engineering Sum $11,750

Post‐Closure Care Evaluation $11,000

Post‐Closure Care Certification $750

Cost for survey and deed notation

(if not completed at time of landfill closure)

FA	Mechanism	Maintenance	Cost $200 /yr FA maintenance x LPCC $6,000

Total	Post‐Closure	Care	Cost Post‐Closure Cost + Engineering + FA Maintenance 949,162$												

Worksheet CEW‐02: Post‐Closure Care Cost Estimate 7
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GLOBAL STATIC AND SEISMIC SLOPE STABILITY 
 
OBJECTIVE 
 
The objective of this calculation is to analyze the stability of the EcoSouth Axis Industrial Landfill 
(Landfill) Phase 2 at 3:1 final grade conditions. This analysis will determine an acceptable soil to 
waste friction envelope that will yield deep-seated translational and rotational factors of safety 
exceeding 1.5 for static conditions and 1.0 for seismic conditions.  Final grades represent worst case 
for stability because interim grades have lower waste depths. 
 
This analysis includes: 

Attachment A – Cross Section Location 
 Attachment B – SLIDE v. 8.018 Slope Stability Software Analysis Output Data 
  
METHODOLOGY 
 
Cross Section – Final Grade Slopes 
A cross-section through the proposed final grades configuration that included the maximum crest 
height and sloping landfill base grade was considered.  The slope profile in Phase 2 has a maximum 
elevation of approximately 106 feet with a waste thickness of approximately 84 feet at the point of 
the section. Since global stability is being analyzed, the cover system was modeled as one soil unit.  
The baseliner is generally sloping to the north at a slope greater than 2 percent. 
 
LANDFILL DESIGN 
 
The landfill system design consists of the following (from top to bottom):  
 

 Cover System (3 ft) 
 Waste (84 ft thickness) 
 Base Liner System (2 ft)  
 Subgrade 

 
STATIC STABILITY ANALYSIS 
 
The software program used to calculate slope stability FS within this analysis is entitled, "SLIDE" 
version 8.018, compiled by Rocscience, Inc. of Toronto, ON, Canada. The program uses limit 
equilibrium techniques to determine a minimum FS for each given input cross-section slope.  SLIDE 
will calculate a minimum FS for both rotational and non-circular, translational failure surfaces within 
the cross-section under both static and seismic conditions based upon slope geometry, a phreatic 
surface, and the shear strength parameters of waste and soils.   
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Block Search with Janbu’s Method 
The Block Search method is a technique used within SLIDE to locate the most critical non-circular 
failure surface within each cross-section.  This method was used for both static and seismic 
conditions.  The Block search method was used in conjunction with the Simplified Janbu Method as it 
does not incorporate moment equilibrium and is therefore appropriate for translational soil 
movement.  
 
Characteristics of Block Search/Janbu’s Method include: 

 The ability to single out a confined zone that may represent a potentially weak layer; 
 Generating passive and active portions or “blocks” of the failure surface at angles that are 

randomly generated within a specified range;  
 Applicable to any shape of failure surface; 
 Satisfies both vertical force and moment equilibrium for each slice and overall horizontal 

force equilibrium for the entire wedge; 
 Considers all interslice shear forces to be horizontal (no interslice shear force); 

 
Bishop’s Simplified Method 
Bishop's simplified method is a limit equilibrium technique used within this analysis by SLIDE to 
locate the most critical rotational failure surface within the cross-section.   
 
Characteristics of Bishop's Method include: 

 Dividing failure mass into a number of slices; 
 Satisfies vertical force equilibrium for each slice and overall moment equilibrium about the 

center of the rotational failure surface; 
 Specifically applicable to rotational failure surfaces; 
 Considers all interslice shear forces to be horizontal (no interslice shear forces). 

 
Janbu’s Method 
 

The Simplified Janbu Method was also used for analyzing the most critical rotational failure surface 
for each cross section, considering static and seismic conditions.  This approach uses the method of 
slices to determine the stability of the slide mass.  The simplified procedure assumes that there are 
no inter-slice shear forces.  Janbu’s method satisfies vertical force equilibrium for each slice, as well 
as overall horizontal force equilibrium for the entire slide mass. 

Geosynthetic Shear Strength Parameters  

The shear strength of the baseliner within this stability analysis is represented by the most critical 
contact interface along the landfill floor and sideslopes defining the weakest material and plane 
within the landfill baseliner.  The most critical peak strength interface contact of the proposed 
baseliner was represented in the analysis as a layer with a thickness 0.5 foot along the bottom soil 
layer.   
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The shear strength parameters utilized in both analyses were varied for the 1.0 foot and 0.5 foot 
thick layers respectively to determine the minimum shear strength of the interfaces that will result in 
a factor of safety of at least 1.5 for static conditions and 1.0 for seismic conditions. 
 
LANDFILL DESIGN 

 
SOIL & WASTE PARAMETERS 
 
Cover and Fill Soil Parameters 
γ: Moist Unit weight of constructed soil layers = 110 pcf 
γS: Saturated Unit weight of constructed soil layers = 115 pcf 
c’: Cohesion = 0 psf 
Φ’:  Friction angle = 32 degrees 
 
Waste Parameters 
The shear strength values for Industrial waste were estimated to be: 
   
γ: Moist Unit weight of waste = 80 pcf 
γS: Saturated Unit weight waste = 85 pcf 
c’: Cohesion = 0 psf 
Φ’:  Friction angle = 26 degrees 
 
The shear strength values for MSW waste were taken from the Ohio State EPA publication 
Geotechnical and Stability Analysis for Ohio Waste Containment Facilities, 2004.  
 
Drainage Layer Parameters  
γ: Moist Unit weight of drainage layer = 130 pcf 
γS: Saturated Unit weight of drainage layer = 135 pcf 
c’: Cohesion = 0 psf 
Φ’:  Friction angle = 35 degrees 
 
Geosynthetic Materials Parameters 
γ: Moist Unit weight of geosynthetic layers = 90 pcf 
γS: Saturated Unit weight of geosynthetic layers = 95 pcf 
c’: Cohesion =0 psf 
Φ’:  Friction angle = 17 degrees 
 
Soil Liner Parameters 
γ: Moist Unit weight of compacted soil liner = 110 pcf 
γS: Saturated Unit weight of compacted soil liner = 115 pcf 
c’: Cohesion = 0 psf 
Φ’:  Friction angle = 33 degrees 
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SEISMIC STABILITY ANALYSIS 
 
The shear wave acceleration is modeled within the stability analysis by inputting a coefficient, (Cs) 
that is some fraction of gravity.  The peak acceleration for the site is estimated to be 0.05 g which is 
taken from the map below USGS Map, October 2002 which gives the acceleration that has a 10% 
probability of occurring in 50 years 

 

 
 
 
The peak acceleration at the base (approximately 0.05 g, from USGS Map) was adjusted to reflect 
the peak acceleration at the crest of the landfill using Figure 8-11 adopted from Singh and Sun 
(1995). Accordingly, the peak acceleration at the crest is estimated to be 0.07g. 
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The modified peak horizontal ground acceleration was used directly as the seismic coefficient in the 
SLIDE slope stability program.  
 
SLOPE STABILITY RESULTS 
 
Factors of safety (FS) were calculated for the final slope condition for the new landfill expansion.  The 
SLIDE software package calculated FS, expressing the ratio of resisting to driving forces, for each 
failure surface considering static conditions.  Attachment B contains the SLIDE slope stability 
software output data.   
 
The most critical failure surface for the cross section was then evaluated under seismic conditions.   
 
RESULTS & OUTPUT 
 
Factors of safety (FS) were calculated for the final slope condition for the MSW Landfill.  The SLIDE 
software package calculated FS, expressing the ratio of resisting to driving forces, for each failure 
surface considering static and seismic conditions.  The SLIDE slope stability software output data are 
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attached. The geometry of the critical failure planes are shown in attachment B.  Below is a summary 
of the analysis files and results. 
 

     

Cross 
Section 

 

Failure Type Static/Seismic FS 
Translational Static 2.54 

Rotational Static 1.58 
Translational Seismic 2.12 

Rotational Seismic 1.46 
 
 
CONCLUSIONS 
 
Considering rotational and translational failure surfaces, it was the rotational surfaces that produced 
the lowest FS for the each case.  Factors of Safety calculated within this stability analysis comply with 
industry excepted standards.  All deep-seated translational and rotational analyses provided a static 
and seismic factor of safety greater than 1.5 and 1.0, respectfully.  In conclusion, the proposed 
EcoSouth Axis Industrial Landfill 3:1 slopes will be structurally stable under static and seismic 
conditions. 
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��������� ���������	
��


������������������������	�����  �!�!�"#$!����� ��#$�$��%$���� &��'�(%��� ���)�����������	
�� *��

+,-./0,1 +,2-./345.6,/073 8175934.02:053 ;0/5<1,/3 ;0/5<1,/34.02:053=>?@A3BCD3EFGG3H>FG3IFC@A3J@>KLMN@MFOK3PABFCBQ@3R@DFB3SBKM@3TUVWXU3YZ[Z\]\̂817593_3+,2-./345.6,/073 817593_38175934.02:053 817593_3;0/5<1,/3 817593_3;0/5<1,/34.02:053+.-̀7ab3c02̀7d320:d10e0.af4 ghijkglmnoFKI>OBMF>Cp qrsturvwuxsyrzI@{M3HGF|H}A{BO@~CD|>FCMp qttsx��vt�sxw��FQNM3HGF|H}A{BO@~CD|>FCMp wst��vuyswww�@KFKMFCQR>�@CMp �s��xw@�x�G�q{MPAF?FCQR>�@CMp �s�y��t@�x�G�q{M�>MBG3HGFO@nA@Bp wwwwsuw3{M�H}A{BO@�>AF�>CMBGSFDMNp tysyzw�3{MH}A{BO@n?@ABQ@�@FQNMp wusxry�3{M+.-̀7ab3�,6c<320:d10e0.af4 ghgiik�mnoFK3I>OBMF>Cp qrsturvwuxsyrzI@{M3HGF|H}A{BO@~CD|>FCMp qttsx��vt�sxw��FQNM3HGF|H}A{BO@~CD|>FCMp wst��vuyswww�@KFKMFCQ�>AF�>CMBGE>AO@p �yy�yszG�PAF?FCQ�>AF�>CMBGE>AO@p ��xrzsrG��>MBG3HGFO@3nA@Bp wwwwsuw{M�H}A{BO@�>AF�>CMBGSFDMNp tysyzw�{MH}A{BO@3n?@ABQ@�@FQNMp wusxry�{M

+.-̀7ab3c02̀7d320:d10e0.af4 gh�ggjimnoFKI>OBMF>Cp qrsturvwuxsyrzI@{M3HGF|H}A{BO@~CD|>FCMp qttsx��vt�sxw��FQNM3HGF|H}A{BO@~CD|>FCMp wst��vuyswww�@KFKMFCQR>�@CMp �s��yyu@�x�G�q{MPAF?FCQR>�@CMp zsxt��u@�x�G�q{M�>MBG3HGFO@nA@Bp wwwwsuw3{M�H}A{BO@�>AF�>CMBGSFDMNp tysyzw�3{MH}A{BO@n?@ABQ@�@FQNMp wusxry�3{M+.-̀7ab3�,6c<320:d10e0.af4 �h���m�mnoFK3I>OBMF>Cp qrsturvwuxsyrzI@{M3HGF|H}A{BO@~CD|>FCMp qttsx��vt�sxw��FQNM3HGF|H}A{BO@~CD|>FCMp wst��vuyswww�@KFKMFCQ�>AF�>CMBGE>AO@p �yr�wswG�PAF?FCQ�>AF�>CMBGE>AO@p zw�x�s�G��>MBG3HGFO@3nA@Bp wwwwsuw{M�H}A{BO@�>AF�>CMBGSFDMNp tysyzw�{MH}A{BO@3n?@ABQ@�@FQNMp wusxry�{M

+.-̀7ab3c02̀7d320:d10e0.af4 �hil��km=@CM@Ap q�st��v���s�wt�BDF}Kp �xrsr�tI@{M3HGF|H}A{BO@~CD|>FCMp qwuxsz��vr�suw��FQNM3HGF|H}A{BO@~CD|>FCMp �s�w�vu�sy�w�@KFKMFCQR>�@CMp wsu��x�@�xtG�q{MPAF?FCQR>�@CMp rsxxrxy@�x�G�q{M�>MBG3HGFO@nA@Bp w�rzs��3{M�H}A{BO@�>AF�>CMBGSFDMNp wu�syty3{MH}A{BO@n?@ABQ@�@FQNMp wxsr�zr3{M3+.-̀7ab3�,6c<320:d10e0.af4 �hijmk�m=@CM@Ap q�st��v���s�wt�BDF}Kp �xrsr�tI@{M3HGF|3H}A{BO@~CD|>FCMp qwuxsz��vr�suw��FQNM3HGF|H}A{BO@~CD|>FCMp �s�w�vu�sy�w�@KFKMFCQ�>AF�>CMBGE>AO@p �zu�ws�G�PAF?FCQ�>AF�>CMBGE>AO@p uwuzus�G��>MBG3HGFO@3nA@Bp w�rzs��{M�H}A{BO@�>AF�>CMBGSFDMNp wu�syty{MH}A{BO@3n?@ABQ@�@FQNMp wxsr�zr{M3

+.-̀7ab3c02̀7d320:d10e0.af4 �h�kmmjm=@CM@Ap q�ys�wzvwrrs�yz�BDF}Kp wuxsyztI@{M3HGF|H}A{BO@~CD|>FCMp qwtxswu�vwx�sury�FQNM3HGF|H}A{BO@~CD|>FCMp qzrszyzv�wsy�y�@KFKMFCQR>�@CMp wswwyxu@�xtG�q{MPAF?FCQR>�@CMp ts��t�t@�x�G�q{M�>MBG3HGFO@nA@Bp wrxxsu3{M�H}A{BO@�>AF�>CMBGSFDMNp wzxst�z3{MH}A{BO@n?@ABQ@�@FQNMp wus�zzw3{M3+.-̀7ab3�,6c<320:d10e0.af4 �hjkii�m=@CM@Ap q�ys�wzvwrrs�yz�BDF}Kp wuxsyztI@{M3HGF|H}A{BO@~CD|>FCMp qwtxswu�vwx�sury�FQNM3HGF|H}A{BO@~CD|>FCMp qzrszyzv�wsy�y�@KFKMFCQ�>AF�>CMBGE>AO@p tzyx�srG�PAF?FCQ�>AF�>CMBGE>AO@p �uxutsr3G��>MBG3HGFO@3nA@Bp wrxxsu3{M�H}A{BO@�>AF�>CMBGSFDMNp wzxst�z3{MH}A{BO@3n?@ABQ@�@FQNMp wus�zzw3{M3TUVWXU3YZ[Z\]\3�VV��Z[X��̂



��������� ���������	
��


������������������������	�����  �!�!�"#$!����� ��#$�$��%$���� &��'�(%��� ���)�����������	
�� *��

+,-./01023456708.6937:-0 +,-./010+,-./086:4;:.0 +,-./010<:7.=,370 +,-./010<:7.=,37086:4;:.0265>-?@0A:4>-B04:;B,:C:6?D EFGGHIJKL GJHIMMJFNKHNMNG NOHLJILFIHNMJKJL OKHPIKNIHMOOIQG OJHOPQMHGJJLQ OPHMMML265>-?@0R39A=04:;B,:C:6?D EFGGHIJKL GJHIMMJFNKHNMNG NOHLJILFIHNMJKJL OKHPIKNIHMOOIQG OJHOPQMHGJJLQ OPHMMML
265>-?@0A:4>-B04:;B,:C:6?D EFGGHIJKL GJHIMMJFNKHNMNG NOHLJILFIHNMJKJL OKHPIKNIHMOOIQG OJHOPQMHGJJLQ OPHMMML265>-?@0R39A=04:;B,:C:6?D EFGGHIJKL GJHIMMJFNKHNMNG NOHLJILFIHNMJKJL OKHPIKNIHMOOIQG OJHOPQMHGJJLQ OPHMMMLSTUVUW0XTYZ[\]UVZT7̂-=B@0+,-./08>376?0_95:5:64



��������� ���������	
��


������������������������	�����  �!�!�"#$!����� ��#$�$��%$���� &��'�(%��� ���)�����������	
�� ���

*+,- .//012345-6
789:;<=>?@AB<C=;D





��������� ���������	
��


������������������������	�����  �!�!�"#$!����� ��#$�$��%$���� &��'�(%��� ���)�����������	
�� ���

*+,- +.*+-/01 +.*2-203 +2*3/04 +.+0.2+-. /,0/145 6789:;<=>?@;A9B6C:D=D=9AEFG9 H>><B=:;D9A I;AD9<6789:;<=> JK>8L679=AM=8 H=<8NK;< H=<8NK;<679=AM=8OPQRSTPUVR W X*+,2 25*+-/01 25*2-203 23*3/04 2,0,13 2,0, YZZ[\]R̂6Q_6̀PQRS[PVZa6b_cRS6P]̂d[VVe_[V6f[]RS YZZ[\]R̂6Q_6̀PQRS[PVZa6b_cRS6P]̂d[VVe_[V6f[]RS YZZ[\]R̂6Q_6̀PQRS[PVZa6b_cRS6P]̂d[VVe_[V6f[]RSg[Rh_V[]R W X*+,20214 +30-+,*+,- +3*+-/01 +3*2-203 +/*3/04 +3*,50./+3 +3024,4*-02 /,01 YZZ[\]R̂6Q_6̀PQRS[PVZa6iR_ZjQkRQ[lZmSP[]P\RnR̂[POPZQR YZZ[\]R̂6Q_6̀PQRS[PVZa6iR_ZjQkRQ[lZmSP[]P\RnR̂[POPZQR YZZ[\]R̂6Q_6̀PQRS[PVZa6iR_ZjQkRQ[lZmSP[]P\RnR̂[POPZQR YZZ[\]R̂6Q_6̀PQRS[PVZa6iR_ZjQkRQ[lZmSP[]P\RnR̂[POPZQRoV_lpeRPSlkg_VjV[]R W X*24404+1 2-.0442*23-0-,2 +.03..4*2-203 ++0,*3/04 +/0,*-0.23,3+ /,05-,.20../2 /50+,,.OPQRSTPUVR W X*+,- +3*+-/01 +3*2-203 +/*3/04 +3*..043.+ ./01-,1 YZZ[\]R̂6Q_6̀PQRS[PVZa6b_cRS6P]̂d[VVe_[V6f[]RS



2.2562.256

1

1

W
W

2.2562.256

Safety Factor
0.000
0.250
0.500
0.750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.250
5.500
5.750
6.000+

15
0

10
0

50
0

-250 -200 -150 -100 -50 0 50

Analysis Description

Company LaBella Associates, D.P.C.Scale 1:420Drawn By Darrell Thornock,P.E.
File Name EcoSouth Phase 2 Landfill 3-1.slmdDate 11/6/2020

Project

EcoSouth Major Permit Modification 3:1 Slopes

SLIDEINTERPRET 8.018



1.8891.889

1

1

W
W

1.8891.889

  0.07

Safety Factor
0.000
0.250
0.500
0.750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.250
5.500
5.750
6.000+

15
0

10
0

50
0

-250 -200 -150 -100 -50 0 50

Analysis Description

Company LaBella Associates, D.P.C.Scale 1:420Drawn By Darrell Thornock,P.E.
File Name EcoSouth Phase 2 Landfill 3-1.slmdDate 11/6/2020

Project

EcoSouth Major Permit Modification 3:1 Slopes

SLIDEINTERPRET 8.018



1.5311.531

1

1

W
W

1.5311.531

Safety Factor
0.000
0.250
0.500
0.750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.250
5.500
5.750
6.000+

25
0

20
0

15
0

10
0

50
0

-300 -250 -200 -150 -100 -50 0 50 100

Analysis Description

Company LaBella Associates, D.P.C.Scale 1:539Drawn By Darrell Thornock,P.E.
File Name EcoSouth Phase 2 Landfill 3-1.slmdDate 11/6/2020

Project

EcoSouth Major Permit Modification 3:1 Slopes

SLIDEINTERPRET 8.018



1.3661.366

1

1

W W

1.3661.366   0.07

20
0

15
0

10
0

50
0

-250 -200 -150 -100 -50 0 50

Analysis Description

Company LaBella Associates, D.P.C.Scale 1:419Drawn By Darrell Thornock,P.E.
File Name EcoSouth Phase 2 Landfill 3-1.slmdDate 11/6/2020

Project

EcoSouth Major Permit Modification 3:1 Slopes

SLIDEINTERPRET 8.018



 

Project: EcoSouth Axis Landfill 

Project Number: 2192290 Phase 01 

Calculated By:   DWT Date: 11/6/2020 

Revised By:   Date:   

Checked By:   Date:   

Subject: Landfill Cover Veneer Stability 

Sheet: 1 of 9   
 

 

H:\EcoSouth\Axis Landfill\Permitting AL\Axis Landfill\Engineering\2_Design Calcs\Design\Phase 2\FC-Veneer.doc   

FINAL COVER VENEER STATIC AND SEISMIC SLOPE STABILITY 
 
OBJECTIVE 
 
The objective of this calculation is to perform a slope stability analysis for the final cover 
system of the EcoSouth Axis Landfill.   
 
METHODOLOGY 
 
A spreadsheet taken from a report prepared by the Geosynthetic Research Institute (GRI), 
Drexel University, entitled “Cover Soil Stability Involving Geosynthetic Interfaces”, by Te-Yang 
Soong and Robert M. Koerner is utilized to perform the calculation.  This method analyzes 
the situation where a uniform layer of cover soil lies along a finite length of landfill side 
slope. 
 
The seismic coefficient used within the stability analysis was obtained from the “Peak 
Acceleration (%g) with 2% Probability of Exceedance in 50 Years (site: NEHRP B-C 
boundary)” published by the U.S.G.S in 2014 and Figure 9-9 of the “Geotechnical and 
Stability Analyses for Ohio Waste Containment Facilities” September 14, 2002, which are 
included here.  As suggested, the factor of safety for the worst-case slope and most critical 
interface must be greater than or equal to 1.0.  The factor of safety for the static conditions 
must be greater than or equal to 1.5. 
 
VARIABLES DEFINED 
 
The shear strength envelope of the most critical interface in the final cover system was 
defined in the “Final Cover Veneer Slope Stability” calculation included with this 
Amendment. 
 
The seismic coefficient, Cs, is defined as follows: 
 
Cs  = Seismic Coefficient, or the yield acceleration, Ky, which is expressed as a percentage 
of g, (acceleration due to gravity)  
 
The seismic coefficient is multiplied by the weight of the active and passive blocks to 
produce a horizontal force resulting from the seismic acceleration. (F = ma) 
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Figure 1, Side Slope Geometry & Free Body Diagram 
 

Slope Dimensions 
Maximum Slope Length 280 feet 
Slope Orientation  3H:1V or 18.43 degrees 
 
The proposed final cover system along the landfill sideslope is outlined below, from top to 
bottom: 
  

 6-inch thick vegetative support (Topsoil) layer; 
 18-inch drainage layer; 
 Geocomposite; 
 FML; 
 12-inch clay infiltration layer; 
 Waste. 

 
WA = Total weight of the active wedge;  
WP = Total weight of the passive wedge;  
NA = Effective force normal to the failure plane of the active wedge; 
NP = Effective force normal to the failure plane of the passive wedge; 
 = Unit weight of the cover soil; 
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h = Thickness of the cover soil;  
L = Length of slope measured along the soil cover; 
 = Soil slope angle beneath the soil cover; 
 = Internal angle of friction within the cover soil; 
 = Interface friction angle between the most critical interface; 
Ca = Adhesive force between the components lying along the most critical interface of the 
active wedge;   
ca = The adhesion developed between the components lying along the most critical interface 
of the active wedge; 
C = Cohesive force along the failure plane of the passive wedge; 
c = cohesion of the cover soil; 
EA = Interwedge force acting on the active wedge from the passive wedge; 
EP = Interwedge force acting on the passive wedge from the active wedge; 
FS = Factor of safety against cover soil sliding down the slope; and 
Cs = Seismic coefficient in percent of gravity.  The resulting acceleration at the crest of the 
landfill is based on the design bedrock acceleration. 

     
 

Additional Material Properties 
 
Assumed unit weight of the cap protection layer material:  s = 115 pcf 
 
The final cover soils were modeled as one layer with a thickness of 2.0 feet and assigned 
the average values for cohesion and friction angle.   

 
Internal angle of friction = 32 
 
Equations Used 

 
The forces illustrated in Figure 1 are resolved below to produce a FS: 
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Balancing the forces in the horizontal direction, the following formulation results: 
 

The interwedge force acting on the active wedge is: 
 

 
The passive wedge can be considered in a similar manner: 

 
Balancing the forces in the horizontal direction produces: 

 
The interwedge force acting on the passive wedge is: 
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Setting EA = Ep, the equation can be arranged in the form of the following quadratic 
equation: 
 

 
Where the coefficients a, b and c are equal to the following expressions: 

 

The quadratic equation is then used to calculate the FS: 

 
For the ease of calculation the above quadratic equation was input into a spreadsheet 
format to produce a FS corresponding to a given set of input parameters.  A copy of the 
spreadsheet calculations displaying the results is included in Attachment A. 
 
Seismic Analysis 
 
The shear wave acceleration is modeled within the stability analysis by inputting a 
coefficient, (Cs) that is some fraction of gravity.  The peak acceleration for the site is 
estimated to be 0.05g which is taken from the “Peak Acceleration (%g) with 2% 
Probability of Exceedance in 50 Years” published by the U.S.G.S in 2014.  Since this 
analysis is for the final cover system, the acceleration at the crest of the landfill will be 
considered. 
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When plotting this value onto Singh and Sun’s 1995 figure below for the relationship 
between maximum horizontal seismic acceleration at the base and crest of 84 feet of 
refuse, the maximum horizontal seismic acceleration at the crest of the landfill can be 
expected to be 0.07 g.  
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The parameters used in the seismic analysis are stated below: 

 
h    = Thickness of cover soil = 2.0 ft 
L    = Length of slope measured along the geomembrane = 280 ft 
γ    = Unit weight of the cover soil = 115.0 lb/ft3  
    = Critical interface friction angle = 26.6 degrees (conservative) 
ca  = Adhesion of cover soil = 0.0 lb/ft2  
D  = Thickness of cover soil along the bottom of the slope  = 2.0 ft 
  = Friction angle of the cover soil layer = 32 degrees 
c  = Cohesion of cover soil = 0.0 lb/ft2  
 
CALCULATIONS 
 
The spreadsheet printout of the seismic stability analysis considering yield acceleration is 
included in Attachment A. 
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RESULTS 
 
The results of the static stability analyses to determine the yield acceleration is presented 
below: 
 
 FS = 1.53 
 
The results of the seismic stability analyses to determine the yield acceleration is presented 
below: 

 
Cs = 0.07 g,   FS = 1.24 

 
Therefore, the final cover system should be stable during static conditions and seismic 
activity with a factors of safety of 1.53 and 1.24 respectively. 
 
REFERENCES 
 
1. Soong, Te-Yang and Koerner, R.M., (1996) “Cover Soil Slope Stability Involving 

Geosynthetic Interfaces”, Geosynthetic Research Institute, Drexel University, GRI 
Report #18 

 
2. Ohio EPA, (September 14, 2002), “Geotechnical and Stability Analyses for Ohio 

Waste Containment Facilities”. 
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ATTACHMENT A 

 
LANDFILL COVER SYSTEM 

STABILITY ANALYSIS 
COMPUTER SPREADSHEET RESULT 

 



Uniform and/or Tapered Cover Soil with Consideration of Static Forces

Calculation of FS
Active Wedge:

Wa= 62868.3 lb
Na= 59643.9 lb
Ca= 0.0 lb

Passive Wedge:
Wp= 766.8 lb

C= 0.0 lb

a= 17889.0
b= -31061.8235
c= 5597.7

FS= 1.53

(Note: for uniform cover soil thickness the input value of  =  )

thickness of cover soil at top (crest) of the slope = hc = 2.00 ft
thickness of cover soil along the bottom of the site = D = 2.00 ft

soil slope angle beneath the cover =  = 18.43 ° = 0.32 (rad.)
finished cover soil slope angle =  = 18.43 ° = 0.32 (rad.)

length of slope measured along the geomembrane = L = 280.0 ft
y2= 0.00 (ft)
y1= 2.11 (ft)

 0.322 (rad.)
(= 18.4 °)

unit weight of the cover soil  115.0 lb/ft^3
friction angle of the cover soil  32.0 ° = 0.56 (rad.)

cohesion of the cover soil c 0.0 lb/ft^2
critical interface friction angle   26.6 ° = 0.46 (rad.)

adhesion between cover soil and geocomposite ca 0.0 lb/ft^2

seismic coefficient = Cs = 0.000 g

Note: numbers in boxes are input values

numbers in Italics are calculated values

ECOSOUTH AXIS LANDFILL
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Uniform and/or Tapered Cover Soil with Consideration of Seismic Forces

Calculation of FS
Active Wedge:

Wa= 62868.3 lb
Na= 59643.9 lb
Ca= 0.0 lb

Passive Wedge:
Wp= 766.8 lb

C= 0.0 lb

a= 22115.0
b= -31931.1959
c= 5597.7

FS= 1.24

(Note: for uniform cover soil thickness the input value of  =  )

thickness of cover soil at top (crest) of the slope = hc = 2.00 ft
thickness of cover soil along the bottom of the site = D = 2.00 ft

soil slope angle beneath the cover =  = 18.43 ° = 0.32 (rad.)
finished cover soil slope angle =  = 18.43 ° = 0.32 (rad.)

length of slope measured along the geomembrane = L = 280.0 ft
y2= 0.00 (ft)
y1= 2.11 (ft)

 0.322 (rad.)
(= 18.4 °)

unit weight of the cover soil  115.0 lb/ft^3
friction angle of the cover soil  32.0 ° = 0.56 (rad.)

cohesion of the cover soil c 0.0 lb/ft^2
critical interface friction angle   26.6 ° = 0.46 (rad.)

adhesion between cover soil and geocomposite ca 0.0 lb/ft^2

seismic coefficient = Cs = 0.070 g

Note: numbers in boxes are input values

numbers in Italics are calculated values

ECOSOUTH AXIS LANDFILL

FS = -b + b2 - 4ac
2a

 

WA

WP

Ep

E a
(+)/2

Ca

GM

Passive
Wedge

Active
Wedge

D

y1

y
2

Np

Nptan Na
C

L
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Cs WA
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DETERMINATION OF LOW NORMAL LOAD INTERFACE STRENGTH FOR THE 
FINAL COVER SYSTEM 

 
OBJECTIVE 
 
Calculate the shear strength that will provide an unsaturated veneer slope stability FS ≥ 
1.5 with respect to the landfill cover soils failing along the final cover sideslopes.  The 
calculation will also consider the presence of moving equipment placing and spreading 
protective cover material across the sideslope.   
 
METHODOLOGY 
  
The analytical method used to calculate the veneer slope stability FS is taken from a 
report prepared by the Geosynthetic Research Institute (GRI), Drexel University: 
 
1) “Cover Soil Slope Stability Involving Geosynthetic Interfaces”, (GRI REPORT #18), by 
Te-Yang Soong and Robert M. Koerner, December 9, 1996 and 
 
GRI Report #18 is used to consider the presence of equipment on top of the soil cover 
layer and provides a FS based on the most critical interface shear strength of final cover 
components. The spreadsheet calculates a FS by dividing the protective cover material 
along the sideslope into two blocks: 
 
1) an active wedge of protective cover material along the length of the sideslope; and 
2) a passive wedge of protective cover material at the toe of the sideslope. 
 
A freebody diagram is then drawn identifying the forces on each wedge and static 
equilibrium equations are resolved in terms of vertical and horizontal components.  
Expressions are derived that quantify the magnitude of both the passive and active 
interwedge forces.  Subsequently, the interwedge force equations are set equal to each 
other and are arranged in the form of a quadratic equation that can be solved to 
calculate a FS. 
 
This calculation analyzes the longest length of the final cover sideslope.  Figure 1 
illustrates the proposed geometry of the final cover sideslope and the freebody of the 
forces acting along the sideslope. 
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Figure 1, Slope Geometry & Free Body Diagram 

 
Slope Dimensions 

Maximum Length of Cover Sideslope 280 feet 
 

Cover Sideslope Orientation 3H:1V or 18.43 degrees 
 
This veneer slope stability FS calculation is prepared proposing the following 
assumptions: 
 
 The presence of moving equipment (dynamic loading) along the protective cover 

sideslope is analyzed within GRI Report #18. 
 The shear strength component of adhesion developed between material layers is 

ignored. 
 Tensile strength of the geosynthetic materials contributing to the veneer slope 

stability FS is ignored. 
 The protective cover material provides a buttress at the toe of the slope, i.e. the 

passive soil wedge. 
 For conservatism, the cohesive strength of the proposed protective cover material 

was ignored.   
 All calculations will utilize a 1-foot unit width of sideslope. 
 



Project: EcoSouth Axis Landfill 

Project Number: 2192290 Phase 01 

Calculated By:   DWT Date: 11/6/2020 

Revised By:   Date:  

Checked By:   Date:  

Subject:  Low Normal Load Interface Strength 

Sheet: 3 of 9   
  

 

H:\EcoSouth\Axis Landfill\Permitting AL\Axis Landfill\Engineering\2_Design Calcs\Design\Phase 2\FC-Low.Nomal.Load.doc  

 

LANDFILL COVER 
 
The Landfill Cover System is outlined below, from top to bottom: 
  

 6-inch thick Vegetative Support Layer (Topsoil); 
 18-inch thick drainage Layer; 
 Geocomposite; 
 FML; 
 12-inch clay infiltration layer; 
 Waste. 

 
PROTECTIVE COVER MATERIAL PARAMETERS 
 
Unit weight: Total = 115 pcf; 

Cohesion: c = 0.0 psf; and 
Internal angle of friction: i = 32 degrees 
 
REQUIRED SHEAR STRENGTH PARAMETERS 
 
The calculation spreadsheet presented within GRI Report #18 will be used to determine 
the shear strength parameter (contact interface friction angle, interface friction) that 
corresponds to a FS ≥ 1.5 under drained conditions for all interfaces.  The input 
variables of final cover sideslope length, protective cover, and LGP equipment will be 
held constant within the spreadsheet while the contact interface friction angle, interface 

friction, is varied until a FS of ≥ 1.5 is achieved.  Cohesion values of 0 psf will be entered 
for conservatism. 
 
The calculated interface friction that corresponds to the FS ≥ 1.5 represents laboratory data 
where a straight line is drawn from the origin through the first data point (i.e. c = 0 psf) 
that corresponds to the lowest normal load within the given data set.  The lowest normal 
load models the shear strength of protective cover material under relatively light normal 
loads that are anticipated to be initially encountered in the field during placement of the 
material.  With respect to the landfill cover, normal loads representative of 2.0 foot of 
landfill cover are appropriate.  The proposed critical contact interface will undergo ASTM 
D-5321-92 Direct Shear Testing and will be required to meet the minimum calculated 
contact interface friction angle corresponding to the first normal load. 
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The resulting contact interface friction angles will be included with other minimum shear 
strength parameters specified within the Construction Quality Assurance (CQA) Plan 
and/or specifications.   
 
VARIABLES DEFINED 
 
WA = Total weight of the active wedge;  
WP = Total weight of the passive wedge;  
NA = Effective force normal to the failure plane of the active wedge; 
NP = Effective force normal to the failure plane of the passive wedge; 
 = Unit weight of the leachate collection/protective cover material; 
h = Thickness of the leachate collection/protective cover material; 
L = Length of slope measured along the geomembrane; 
 = Soil slope angle beneath the geomembrane; 
 = Internal angle of friction within the protective cover soil; 
 = Interface friction angle between the most critical geosynthetic to soil interface; 
Ca = Adhesive force between the components lying along the most critical geosynthetic 
interface of the active wedge; 
ca = The adhesion developed between the components lying along the most critical 

geosynthetic interface of the active wedge; 
C = Cohesive force along the failure plane of the passive wedge; 
c = cohesion of the protective cover soil; 
EA = Interwedge force acting on the active wedge from the passive wedge; 
EP = Interwedge force acting on the passive wedge from the active wedge; and 
FS = Factor of safety against protective cover soil sliding down the slope. 
 
 
CALCULATIONS 
 
It is proposed that a Low Ground Pressure (LGP) bulldozer will be used to place 
protective cover material across the sideslope.  The pressure exerted upon the top of 
the landfill cover layer by a bulldozer is modeled as illustrated in Figure 2.   
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Figure 2, Stress Distribution of the LGP Bulldozer  
 
  
The following typical LGP Bulldozer equipment specifications are used within the GRI 
Report #18. 
 

 2 tracks 
 Track length = 9.4 feet 
 Track width = 3.0 feet 
 Operating weight = 38,300 lbs 
 One Track Contact area = 28.2 ft2  
 One Track Contact pressure = 19,150 lbs / 28.2 ft2  = 679.1 psf 

 
 
Subsequently, the forces illustrated in Figure 1 are resolved below to produce a veneer 
slope stability FS.  The equations presented are taken from pages 13 and 14 of GRI 
Report #18. 
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Balancing the forces in the vertical direction, the following formulation results: 
 

 
The interwedge force acting on the active wedge is: 
 

 
The passive wedge can be considered in a similar manner: 
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Balancing the forces in the horizontal direction produces: 

 
 
The interwedge force acting on the passive wedge is: 

 

Setting EA = Ep the equation can be arranged in the form of the quadratic equation: 
 

 
 
Where the coefficients a, b and c are equal to the following expressions: 

 
 

The quadratic equation is then used to calculate the FS: 
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For the ease of calculations the above quadratic equation was input into a spreadsheet 
format to produce a FS corresponding to a given set of input parameters.  A copy of the 
spreadsheet calculations displaying the results is included in Attachment A. 
 
CONCLUSIONS 
 
Utilizing a contact interface shear strength friction angle of 26.6 degrees (conservative) 
within GRI Report #18 resulted in a veneer slope stability FS equal to 1.53 while the 
equipment is static.  This is the critical interface friction angle for the final cover 
interface.  While the equipment is placing the materials systems, a veneer slope stability 
FS equal to 1.45 was calculated.  Additional assumptions include: 
 

 The presence of an equipment load along the landfill cover sideslope, 
equipment pushes material from toe towards the crest; 
 

 The shear strength component of adhesion/cohesion between the landfill 
cover material and the in-place waste does not exist; and, 

 
 Calculations consider that the 24-inch thick soil protective cover layer is 

entirely in-place along the length of landfill cover sideslope approximately 380 
feet.   
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Attachment A 
 

Spreadsheet Calculation 
 
 

 



Calculation of FS
Active Wedge:

Wa= 62868.3 lb
Na= 59643.9 lb

Passive Wedge:
Wp= 766.8 lb

a= 20694.2
b= -35886
c= 6475.4

FS= 1.53

thickness of protective cover soil = h = 2.00 ft
pro. cov. mat. slope angle beneath the geocomposite =  = 18.43 ° = 0.32 (rad.)

finished protective cover material slope angle =  = 18.43 ° = 0.32 (rad.)
length of slope measured along the geocomposite = L = 280.0 ft

unit weight of the protective cover soil  115.0 lb/ft^3
friction angle of the protective cover soil  32.0 ° 0.56 (rad.)

cohesion of the protective cover soil c 0.0 lb/ft^2 = C= 0 lb
critical interface friction angle  26.60 ° 0.46 (rad.)

adhesion  ca 0.0 lb/ft^2 Ca= 0 lb

thickness of the protective cover soil = h = 2.00 ft b/h= 1.5
equipment ground pressure (= wt. of equipment/(2wb)) = q = 679.1 lb/ft^2 We=qwI= 6128.2

length of each equipment track = w = 9.4 ft Ne=Wecos  = 5813.9
width of each equipment track = b = 3.0 ft Fe=We(a/g)= 0.0

influence factor* at geocomposite interface = I = 0.96
acceleration/deceleration of the bulldozer = a = 0.00 g

Note: numbers in boxes are input values

numbers in Italics are calculated values

ECOSOUTH AXIS LANDFILL

Placement of the 24-inch thick Landfill Cover

across the 3:1 (H:V) Sideslopes 

FS = -b + b2 - 4ac
2a

Cover Soil
Thickness

Equipment Track Width

Very Wide Wide Standard

² 300 mm 1.00 0.97 0.94

300-1000 mm 0.97 0.92 0.70

³ 1000 mm 0.95 0.75 0.30

*Influence Factor Default Values

W



A

NA

h

E P
EA

NP

C

Passive 
Wedge

WP

N   tanp

GM

We

Ne

Fe

L

Active 
Wedge

FC-Low.Normal.Load.xls 11/6/2020



Calculation of FS
Active Wedge:

Wa= 62868.3 lb
Na= 59643.9 lb

Passive Wedge:
Wp= 766.8 lb

a= 21798.8
b= -36116
c= 6475.4

FS= 1.452

thickness of protective cover soil = h = 2.00 ft
pro. cov. mat. slope angle beneath the geocomposite =  = 18.43 ° = 0.32 (rad.)

finished protective cover material slope angle =  = 18.43 ° = 0.32 (rad.)
length of slope measured along the geocomposite = L = 280.0 ft

unit weight of the protective cover soil  115.0 lb/ft^3
friction angle of the protective cover soil  32.0 ° = 0.56 (rad.)

cohesion of the protective cover soil c 0.0 lb/ft^2 C= 0 lb
critical interface friction angle  26.60 ° = 0.46 (rad.)

adhesion  ca 0.0 lb/ft^2 Ca= 0 lb

thickness of the protective cover soil = h = 2.00 ft b/h= 1.5
equipment ground pressure (= wt. of equipment/(2wb)) = q = 679.1 lb/ft^2 We=qwI= 6128.2

length of each equipment track = w = 9.4 ft Ne=Wecos  = 5813.9
width of each equipment track = b = 3.0 ft Fe=We(a/g)= 1164.4

influence factor* at geocomposite interface = I = 0.96
acceleration/deceleration of the bulldozer = a = 0.19 g

Note: numbers in boxes are input values

numbers in Italics are calculated values

ECOSOUTH AXIS LANDFILL

Placement of the 24-inch thick Landfill Cover

across the 3:1 (H:V) Sideslopes with the incorporation of Equipment Loads

FS = -b + b2 - 4ac
2a

Cover Soil
Thickness

Equipment Track Width

Very Wide Wide Standard

² 300 mm 1.00 0.97 0.94

300-1000 mm 0.97 0.92 0.70

³ 1000 mm 0.95 0.75 0.30

*Influence Factor Default Values
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NP
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N   tanp
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Attachment J 

 

Site Drawings 
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

50.360 79 50-75% Grass cover, Fair, HSG C  (DA-1, DA-2, DA-3, DA-4)
1.290 100 POnd  (DA-4)

51.650 80 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B

50.360 HSG C DA-1, DA-2, DA-3, DA-4
0.000 HSG D
1.290 Other DA-4

51.650 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 50.360 0.000 0.000 50.360 50-75% Grass cover, Fair DA-1, 
DA-2, 
DA-3, 
DA-4

0.000 0.000 0.000 0.000 1.290 1.290 POnd DA-4

0.000 0.000 50.360 0.000 1.290 51.650 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 DA-1 0.00 0.00 40.0 0.0200 0.025 48.0 0.0 0.0
2 DA-2 0.00 0.00 40.0 0.0200 0.025 48.0 0.0 0.0
3 DA-3 0.00 0.00 50.0 0.0200 0.025 36.0 0.0 0.0
4 DA-4 0.00 0.00 54.0 0.0100 0.013 36.0 0.0 0.0
5 SB-1 35.00 34.00 72.0 0.0139 0.013 48.0 0.0 0.0
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Time span=5.00-32.00 hrs, dt=0.05 hrs, 541 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=10.300 ac   0.00% Impervious   Runoff Depth=5.79"Subcatchment DA-1: DA-1
   Flow Length=2,483'   Tc=20.9 min   CN=79   Runoff=63.55 cfs  4.968 af

Runoff Area=17.100 ac   0.00% Impervious   Runoff Depth=5.79"Subcatchment DA-2: DA-2
   Flow Length=1,224'   Tc=12.7 min   CN=79   Runoff=134.20 cfs  8.248 af

Runoff Area=6.400 ac   0.00% Impervious   Runoff Depth=5.79"Subcatchment DA-3: DA-3
   Flow Length=685'   Tc=8.7 min   CN=79   Runoff=57.21 cfs  3.087 af

Runoff Area=17.850 ac   7.23% Impervious   Runoff Depth>6.03"Subcatchment DA-4: DA-4
   Flow Length=1,047'   Tc=13.3 min   CN=81   Runoff=142.11 cfs  8.963 af

Avg. Flow Depth=2.05'   Max Vel=2.50 fps   Inflow=57.21 cfs  3.087 afReach SCC-1: SCC-1
n=0.030   L=975.0'   S=0.0021 '/'   Capacity=222.16 cfs   Outflow=46.12 cfs  3.087 af

Peak Elev=35.81'  Storage=710,125 cf   Inflow=221.35 cfs  16.302 afPond SB-1: SB-1
   Outflow=0.00 cfs  0.000 af

Peak Elev=41.62'  Storage=314,574 cf   Inflow=142.11 cfs  8.963 afPond SB-2: SB-2
   Outflow=65.37 cfs  7.587 af

Total Runoff Area = 51.650 ac   Runoff Volume = 25.265 af   Average Runoff Depth = 5.87"
97.50% Pervious = 50.360 ac     2.50% Impervious = 1.290 ac
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Summary for Subcatchment DA-1: DA-1

Runoff = 63.55 cfs @ 12.13 hrs,  Volume= 4.968 af,  Depth= 5.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-32.00 hrs, dt= 0.05 hrs
Type II 24-hr  10Yr Rainfall=8.30"

Area (ac) CN Description
10.300 79 50-75% Grass cover, Fair, HSG C
10.300 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.7 129 0.0780 0.28 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 5.55"

2.4 240 0.0125 1.68 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.9 315 0.0200 2.76 4.83 Trap/Vee/Rect Channel Flow, 
Bot.W=0.00'  D=0.50'  Z= 4.0 & 10.0 '/'  Top.W=7.00'
n= 0.030  

0.4 250 0.2500 11.50 25.88 Trap/Vee/Rect Channel Flow, 
Bot.W=3.00'  D=0.50'  Z= 3.0 '/'  Top.W=6.00'
n= 0.033  

8.4 1,509 0.0030 2.98 53.61 Trap/Vee/Rect Channel Flow, 
Bot.W=3.00'  D=2.00'  Z= 3.0 '/'  Top.W=15.00'
n= 0.030  

0.1 40 0.0200 8.41 105.63 Pipe Channel, CMP_Round  48"
48.0"  Round  Area= 12.6 sf  Perim= 12.6'  r= 1.00'
n= 0.025  

20.9 2,483 Total
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Subcatchment DA-1: DA-1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10Yr Rainfall=8.30"

Runoff Area=10.300 ac
Runoff Volume=4.968 af

Runoff Depth=5.79"
Flow Length=2,483'

Tc=20.9 min
CN=79

63.55 cfs
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Summary for Subcatchment DA-2: DA-2

Runoff = 134.20 cfs @ 12.04 hrs,  Volume= 8.248 af,  Depth= 5.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-32.00 hrs, dt= 0.05 hrs
Type II 24-hr  10Yr Rainfall=8.30"

Area (ac) CN Description
17.100 79 50-75% Grass cover, Fair, HSG C
17.100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.6 124 0.1050 0.31 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 5.55"

2.2 240 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

3.4 560 0.0200 2.76 4.83 Trap/Vee/Rect Channel Flow, 
Bot.W=0.00'  D=0.50'  Z= 4.0 & 10.0 '/'  Top.W=7.00'
n= 0.030  

0.4 260 0.2500 11.50 25.88 Trap/Vee/Rect Channel Flow, 
Bot.W=3.00'  D=0.50'  Z= 3.0 '/'  Top.W=6.00'
n= 0.033  

0.1 40 0.0200 8.41 105.63 Pipe Channel, CMP_Round  48"
48.0"  Round  Area= 12.6 sf  Perim= 12.6'  r= 1.00'
n= 0.025  

12.7 1,224 Total
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Subcatchment DA-2: DA-2

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10Yr Rainfall=8.30"

Runoff Area=17.100 ac
Runoff Volume=8.248 af

Runoff Depth=5.79"
Flow Length=1,224'

Tc=12.7 min
CN=79

134.20 cfs
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Summary for Subcatchment DA-3: DA-3

Runoff = 57.21 cfs @ 12.00 hrs,  Volume= 3.087 af,  Depth= 5.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-32.00 hrs, dt= 0.05 hrs
Type II 24-hr  10Yr Rainfall=8.30"

Area (ac) CN Description
6.400 79 50-75% Grass cover, Fair, HSG C
6.400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.0 122 0.0900 0.29 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 5.55"

1.1 175 0.0200 2.76 4.83 Trap/Vee/Rect Channel Flow, 
Bot.W=0.00'  D=0.50'  Z= 4.0 & 10.0 '/'  Top.W=7.00'
n= 0.030  

0.5 338 0.2500 11.50 25.88 Trap/Vee/Rect Channel Flow, 
Bot.W=3.00'  D=0.50'  Z= 3.0 '/'  Top.W=6.00'
n= 0.033  

0.1 50 0.0200 6.94 49.05 Pipe Channel, CMP_Round  36"
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.025  

8.7 685 Total

Subcatchment DA-3: DA-3

Runoff

Hydrograph

Time  (hours)
323130292827262524232221201918171615141312111098765

F
lo

w
  (

cf
s)

60

55

50

45

40

35

30

25

20

15

10

5

0

Type II 24-hr
10Yr Rainfall=8.30"

Runoff Area=6.400 ac
Runoff Volume=3.087 af

Runoff Depth=5.79"
Flow Length=685'

Tc=8.7 min
CN=79

57.21 cfs
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Summary for Subcatchment DA-4: DA-4

Runoff = 142.11 cfs @ 12.05 hrs,  Volume= 8.963 af,  Depth> 6.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-32.00 hrs, dt= 0.05 hrs
Type II 24-hr  10Yr Rainfall=8.30"

Area (ac) CN Description
16.560 79 50-75% Grass cover, Fair, HSG C

* 1.290 100 POnd
17.850 81 Weighted Average
16.560 92.77% Pervious Area

1.290 7.23% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.5 149 0.0810 0.29 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 5.55"

2.0 200 0.0125 1.68 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.3 384 0.0200 2.76 4.83 Trap/Vee/Rect Channel Flow, 
Bot.W=0.00'  D=0.50'  Z= 4.0 & 10.0 '/'  Top.W=7.00'
n= 0.030  

0.4 260 0.2500 11.50 25.88 Trap/Vee/Rect Channel Flow, 
Bot.W=3.00'  D=0.50'  Z= 3.0 '/'  Top.W=6.00'
n= 0.033  

0.1 54 0.0100 9.44 66.70 Pipe Channel, RCP_Round  36"
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

13.3 1,047 Total
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Subcatchment DA-4: DA-4
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Type II 24-hr
10Yr Rainfall=8.30"

Runoff Area=17.850 ac
Runoff Volume=8.963 af

Runoff Depth>6.03"
Flow Length=1,047'

Tc=13.3 min
CN=81

142.11 cfs
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Summary for Reach SCC-1: SCC-1

Inflow Area = 6.400 ac, 0.00% Impervious,  Inflow Depth = 5.79"    for  10Yr event
Inflow = 57.21 cfs @ 12.00 hrs,  Volume= 3.087 af
Outflow = 46.12 cfs @ 12.16 hrs,  Volume= 3.087 af,  Atten= 19%,  Lag= 10.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-32.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.50 fps,  Min. Travel Time= 6.5 min
Avg. Velocity = 0.68 fps,  Avg. Travel Time= 24.0 min

Peak Storage= 18,269 cf @ 12.06 hrs
Average Depth at Peak Storage= 2.05'
Bank-Full Depth= 4.00'  Flow Area= 60.0 sf,  Capacity= 222.16 cfs

3.00'  x  4.00'  deep channel,  n= 0.030
Side Slope Z-value= 3.0 '/'   Top Width= 27.00'
Length= 975.0'   Slope= 0.0021 '/'
Inlet Invert= 42.00',  Outlet Invert= 40.00'

Reach SCC-1: SCC-1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=6.400 ac
Avg. Flow Depth=2.05'

Max Vel=2.50 fps
n=0.030
L=975.0'

S=0.0021 '/'
Capacity=222.16 cfs

57.21 cfs

46.12 cfs
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Summary for Pond SB-1: SB-1

Inflow Area = 33.800 ac, 0.00% Impervious,  Inflow Depth = 5.79"    for  10Yr event
Inflow = 221.35 cfs @ 12.08 hrs,  Volume= 16.302 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-32.00 hrs, dt= 0.05 hrs
Peak Elev= 35.81' @ 32.00 hrs   Surf.Area= 160,395 sf   Storage= 710,125 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 29.00' 1,681,695 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
29.00 3,200 0 0
30.00 39,401 21,301 21,301
31.00 69,732 54,567 75,867
32.00 111,869 90,801 166,668
33.00 133,636 122,753 289,420
34.00 147,709 140,673 430,093
35.00 155,387 151,548 581,641
36.00 161,541 158,464 740,105
37.00 176,219 168,880 908,985
38.00 186,176 181,198 1,090,182
39.00 193,578 189,877 1,280,059
40.00 200,693 197,136 1,477,195
41.00 208,308 204,501 1,681,695

Device Routing     Invert Outlet Devices
#1 Primary 35.00' 48.0"  Round Culvert   

L= 72.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 35.00' / 34.00'   S= 0.0139 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

#2 Device 1 37.70' 8.5' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Device 1 39.10' 24.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=29.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond SB-1: SB-1

Inflow
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Hydrograph
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Inflow Area=33.800 ac
Peak Elev=35.81'

Storage=710,125 cf

221.35 cfs

0.00 cfs
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Summary for Pond SB-2: SB-2

Inflow Area = 17.850 ac, 7.23% Impervious,  Inflow Depth > 6.03"    for  10Yr event
Inflow = 142.11 cfs @ 12.05 hrs,  Volume= 8.963 af
Outflow = 65.37 cfs @ 12.21 hrs,  Volume= 7.587 af,  Atten= 54%,  Lag= 9.9 min
Primary = 65.37 cfs @ 12.21 hrs,  Volume= 7.587 af

Routing by Stor-Ind method, Time Span= 5.00-32.00 hrs, dt= 0.05 hrs
Starting Elev= 39.00'   Surf.Area= 57,415 sf   Storage= 150,923 cf
Peak Elev= 41.62' @ 12.21 hrs   Surf.Area= 65,855 sf   Storage= 314,574 cf   (163,652 cf above start)

Plug-Flow detention time= 313.3 min calculated for 4.115 af (46% of inflow)
Center-of-Mass det. time= 79.6 min ( 882.4 - 802.8 )

Volume Invert Avail.Storage Storage Description
#1 36.00' 477,984 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
36.00 43,258 0 0
38.00 52,638 95,896 95,896
40.00 62,192 114,830 210,726
42.00 66,709 128,901 339,627
44.00 71,648 138,357 477,984

Device Routing     Invert Outlet Devices
#1 Primary 40.00' 10.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=64.97 cfs @ 12.21 hrs  HW=41.62'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 64.97 cfs @ 4.16 fps)
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Pond SB-2: SB-2

Inflow
Primary
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Time  (hours)
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Inflow Area=17.850 ac
Peak Elev=41.62'

Storage=314,574 cf

142.11 cfs

65.37 cfs
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Time span=5.00-32.00 hrs, dt=0.05 hrs, 541 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=10.300 ac   0.00% Impervious   Runoff Depth>7.77"Subcatchment DA-1: DA-1
   Flow Length=2,483'   Tc=20.9 min   CN=79   Runoff=84.41 cfs  6.671 af

Runoff Area=17.100 ac   0.00% Impervious   Runoff Depth>7.77"Subcatchment DA-2: DA-2
   Flow Length=1,224'   Tc=12.7 min   CN=79   Runoff=177.72 cfs  11.074 af

Runoff Area=6.400 ac   0.00% Impervious   Runoff Depth>7.77"Subcatchment DA-3: DA-3
   Flow Length=685'   Tc=8.7 min   CN=79   Runoff=75.62 cfs  4.144 af

Runoff Area=17.850 ac   7.23% Impervious   Runoff Depth>8.02"Subcatchment DA-4: DA-4
   Flow Length=1,047'   Tc=13.3 min   CN=81   Runoff=186.69 cfs  11.936 af

Avg. Flow Depth=2.34'   Max Vel=2.70 fps   Inflow=75.62 cfs  4.144 afReach SCC-1: SCC-1
n=0.030   L=975.0'   S=0.0021 '/'   Capacity=222.16 cfs   Outflow=63.11 cfs  4.144 af

Peak Elev=37.25'  Storage=953,502 cf   Inflow=298.33 cfs  21.890 afPond SB-1: SB-1
   Outflow=0.00 cfs  0.000 af

Peak Elev=42.15'  Storage=349,978 cf   Inflow=186.69 cfs  11.936 afPond SB-2: SB-2
   Outflow=98.97 cfs  10.560 af

Total Runoff Area = 51.650 ac   Runoff Volume = 33.826 af   Average Runoff Depth = 7.86"
97.50% Pervious = 50.360 ac     2.50% Impervious = 1.290 ac
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Summary for Subcatchment DA-1: DA-1

Runoff = 84.41 cfs @ 12.13 hrs,  Volume= 6.671 af,  Depth> 7.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-32.00 hrs, dt= 0.05 hrs
Type II 24-hr  25Yr Rainfall=10.40"

Area (ac) CN Description
10.300 79 50-75% Grass cover, Fair, HSG C
10.300 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.7 129 0.0780 0.28 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 5.55"

2.4 240 0.0125 1.68 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.9 315 0.0200 2.76 4.83 Trap/Vee/Rect Channel Flow, 
Bot.W=0.00'  D=0.50'  Z= 4.0 & 10.0 '/'  Top.W=7.00'
n= 0.030  

0.4 250 0.2500 11.50 25.88 Trap/Vee/Rect Channel Flow, 
Bot.W=3.00'  D=0.50'  Z= 3.0 '/'  Top.W=6.00'
n= 0.033  

8.4 1,509 0.0030 2.98 53.61 Trap/Vee/Rect Channel Flow, 
Bot.W=3.00'  D=2.00'  Z= 3.0 '/'  Top.W=15.00'
n= 0.030  

0.1 40 0.0200 8.41 105.63 Pipe Channel, CMP_Round  48"
48.0"  Round  Area= 12.6 sf  Perim= 12.6'  r= 1.00'
n= 0.025  

20.9 2,483 Total
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Subcatchment DA-1: DA-1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
25Yr Rainfall=10.40"

Runoff Area=10.300 ac
Runoff Volume=6.671 af

Runoff Depth>7.77"
Flow Length=2,483'

Tc=20.9 min
CN=79

84.41 cfs
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Summary for Subcatchment DA-2: DA-2

Runoff = 177.72 cfs @ 12.04 hrs,  Volume= 11.074 af,  Depth> 7.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-32.00 hrs, dt= 0.05 hrs
Type II 24-hr  25Yr Rainfall=10.40"

Area (ac) CN Description
17.100 79 50-75% Grass cover, Fair, HSG C
17.100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.6 124 0.1050 0.31 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 5.55"

2.2 240 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

3.4 560 0.0200 2.76 4.83 Trap/Vee/Rect Channel Flow, 
Bot.W=0.00'  D=0.50'  Z= 4.0 & 10.0 '/'  Top.W=7.00'
n= 0.030  

0.4 260 0.2500 11.50 25.88 Trap/Vee/Rect Channel Flow, 
Bot.W=3.00'  D=0.50'  Z= 3.0 '/'  Top.W=6.00'
n= 0.033  

0.1 40 0.0200 8.41 105.63 Pipe Channel, CMP_Round  48"
48.0"  Round  Area= 12.6 sf  Perim= 12.6'  r= 1.00'
n= 0.025  

12.7 1,224 Total
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Subcatchment DA-2: DA-2

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
25Yr Rainfall=10.40"

Runoff Area=17.100 ac
Runoff Volume=11.074 af

Runoff Depth>7.77"
Flow Length=1,224'

Tc=12.7 min
CN=79

177.72 cfs
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Summary for Subcatchment DA-3: DA-3

Runoff = 75.62 cfs @ 12.00 hrs,  Volume= 4.144 af,  Depth> 7.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-32.00 hrs, dt= 0.05 hrs
Type II 24-hr  25Yr Rainfall=10.40"

Area (ac) CN Description
6.400 79 50-75% Grass cover, Fair, HSG C
6.400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.0 122 0.0900 0.29 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 5.55"

1.1 175 0.0200 2.76 4.83 Trap/Vee/Rect Channel Flow, 
Bot.W=0.00'  D=0.50'  Z= 4.0 & 10.0 '/'  Top.W=7.00'
n= 0.030  

0.5 338 0.2500 11.50 25.88 Trap/Vee/Rect Channel Flow, 
Bot.W=3.00'  D=0.50'  Z= 3.0 '/'  Top.W=6.00'
n= 0.033  

0.1 50 0.0200 6.94 49.05 Pipe Channel, CMP_Round  36"
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.025  

8.7 685 Total

Subcatchment DA-3: DA-3
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Type II 24-hr
25Yr Rainfall=10.40"

Runoff Area=6.400 ac
Runoff Volume=4.144 af

Runoff Depth>7.77"
Flow Length=685'

Tc=8.7 min
CN=79

75.62 cfs
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Summary for Subcatchment DA-4: DA-4

Runoff = 186.69 cfs @ 12.05 hrs,  Volume= 11.936 af,  Depth> 8.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-32.00 hrs, dt= 0.05 hrs
Type II 24-hr  25Yr Rainfall=10.40"

Area (ac) CN Description
16.560 79 50-75% Grass cover, Fair, HSG C

* 1.290 100 POnd
17.850 81 Weighted Average
16.560 92.77% Pervious Area

1.290 7.23% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.5 149 0.0810 0.29 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 5.55"

2.0 200 0.0125 1.68 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.3 384 0.0200 2.76 4.83 Trap/Vee/Rect Channel Flow, 
Bot.W=0.00'  D=0.50'  Z= 4.0 & 10.0 '/'  Top.W=7.00'
n= 0.030  

0.4 260 0.2500 11.50 25.88 Trap/Vee/Rect Channel Flow, 
Bot.W=3.00'  D=0.50'  Z= 3.0 '/'  Top.W=6.00'
n= 0.033  

0.1 54 0.0100 9.44 66.70 Pipe Channel, RCP_Round  36"
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

13.3 1,047 Total
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Subcatchment DA-4: DA-4

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
25Yr Rainfall=10.40"

Runoff Area=17.850 ac
Runoff Volume=11.936 af

Runoff Depth>8.02"
Flow Length=1,047'

Tc=13.3 min
CN=81

186.69 cfs
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Summary for Reach SCC-1: SCC-1

[82] Warning: Early inflow requires earlier time span

Inflow Area = 6.400 ac, 0.00% Impervious,  Inflow Depth > 7.77"    for  25Yr event
Inflow = 75.62 cfs @ 12.00 hrs,  Volume= 4.144 af
Outflow = 63.11 cfs @ 12.15 hrs,  Volume= 4.144 af,  Atten= 17%,  Lag= 9.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-32.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.70 fps,  Min. Travel Time= 6.0 min
Avg. Velocity = 0.74 fps,  Avg. Travel Time= 21.9 min

Peak Storage= 22,848 cf @ 12.05 hrs
Average Depth at Peak Storage= 2.34'
Bank-Full Depth= 4.00'  Flow Area= 60.0 sf,  Capacity= 222.16 cfs

3.00'  x  4.00'  deep channel,  n= 0.030
Side Slope Z-value= 3.0 '/'   Top Width= 27.00'
Length= 975.0'   Slope= 0.0021 '/'
Inlet Invert= 42.00',  Outlet Invert= 40.00'

Reach SCC-1: SCC-1
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Inflow Area=6.400 ac
Avg. Flow Depth=2.34'

Max Vel=2.70 fps
n=0.030
L=975.0'

S=0.0021 '/'
Capacity=222.16 cfs

75.62 cfs

63.11 cfs
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Summary for Pond SB-1: SB-1

Inflow Area = 33.800 ac, 0.00% Impervious,  Inflow Depth > 7.77"    for  25Yr event
Inflow = 298.33 cfs @ 12.07 hrs,  Volume= 21.890 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-32.00 hrs, dt= 0.05 hrs
Peak Elev= 37.25' @ 32.00 hrs   Surf.Area= 178,717 sf   Storage= 953,502 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 29.00' 1,681,695 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
29.00 3,200 0 0
30.00 39,401 21,301 21,301
31.00 69,732 54,567 75,867
32.00 111,869 90,801 166,668
33.00 133,636 122,753 289,420
34.00 147,709 140,673 430,093
35.00 155,387 151,548 581,641
36.00 161,541 158,464 740,105
37.00 176,219 168,880 908,985
38.00 186,176 181,198 1,090,182
39.00 193,578 189,877 1,280,059
40.00 200,693 197,136 1,477,195
41.00 208,308 204,501 1,681,695

Device Routing     Invert Outlet Devices
#1 Primary 35.00' 48.0"  Round Culvert   

L= 72.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 35.00' / 34.00'   S= 0.0139 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

#2 Device 1 37.70' 8.5' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Device 1 39.10' 24.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=29.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)



Type II 24-hr  25Yr Rainfall=10.40"Phase 1 & 2 Stormwater
  Printed  12/10/2020Prepared by {enter your company name here}

Page 29HydroCAD® 10.00-20  s/n 09581  © 2017 HydroCAD Software Solutions LLC

Pond SB-1: SB-1

Inflow
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Inflow Area=33.800 ac
Peak Elev=37.25'

Storage=953,502 cf

298.33 cfs
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Summary for Pond SB-2: SB-2

[82] Warning: Early inflow requires earlier time span

Inflow Area = 17.850 ac, 7.23% Impervious,  Inflow Depth > 8.02"    for  25Yr event
Inflow = 186.69 cfs @ 12.05 hrs,  Volume= 11.936 af
Outflow = 98.97 cfs @ 12.19 hrs,  Volume= 10.560 af,  Atten= 47%,  Lag= 8.7 min
Primary = 98.97 cfs @ 12.19 hrs,  Volume= 10.560 af

Routing by Stor-Ind method, Time Span= 5.00-32.00 hrs, dt= 0.05 hrs
Starting Elev= 39.00'   Surf.Area= 57,415 sf   Storage= 150,923 cf
Peak Elev= 42.15' @ 12.19 hrs   Surf.Area= 67,091 sf   Storage= 349,978 cf   (199,055 cf above start)

Plug-Flow detention time= 243.9 min calculated for 7.095 af (59% of inflow)
Center-of-Mass det. time= 71.0 min ( 866.4 - 795.3 )

Volume Invert Avail.Storage Storage Description
#1 36.00' 477,984 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
36.00 43,258 0 0
38.00 52,638 95,896 95,896
40.00 62,192 114,830 210,726
42.00 66,709 128,901 339,627
44.00 71,648 138,357 477,984

Device Routing     Invert Outlet Devices
#1 Primary 40.00' 10.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=98.59 cfs @ 12.19 hrs  HW=42.15'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 98.59 cfs @ 4.79 fps)
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Pond SB-2: SB-2
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Basin # SB-1 Location: West of Phase 1
Total Area Draining to basin: 33.8 acres

Basin Volume Design

1. Peak Flow 24-hr event Q 10  for the Drainage area 221.4 cfs

 Peak Flow 24-hr event Q25 for the Drainage area 298.3 cfs
(see attached calculations using TR-55 method)

2. Basin Volumes
Minimum required volume = 3600 [cf/acre] * Drainage Area [acre]

3600 [cf/acre] * 33.8 [acre]
121,680 [cf]

Provided total volume = 953,502 [cf] (from AutoCAD)

Sediment cleanout depth = 2 [ft]
Volume above sediment cleanout level    = 877,635 [cf]

3. Area of basin
Minimum required surface area = 325 [sf/cfs] * Q10 peak inflow [cfs]

325 [sf/cfs] * 221.4 [cfs]
71,955 [sf]

Basin surface area at elevation 39.1  (top of outlet structure) = 193,578 sf (from AutoCAD)

Length of flow in basin = 500 [ft]
Average Width (@ riser el.) 350 [ft]
Length to Width ratio of basin = L / (Wa) = 1.43

4. Pond discharge capacity 

Barrel Diameter = 48 [in]
Barrel Length = 72 [ft]
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Flow Routing Calculations Attached to Show Suitable Sizing of Pond
and Outlet Devices

Predevelopment 10yr storm peak flow = Unknown [cfs]
Postdevelopment 10yr storm peak flow = 0.00 [cfs]
Predevelopment 25yr storm peak flow = Unknown [cfs]
Postdevelopment 25yr storm peak flow = 0.00 [cfs]

(Post- development flows obtained from outlet pipe of SB-1 flows. See attached output reports)
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Basin # SB-2 Location: North of Phase 2
Total Area Draining to basin: 17.9 acres

Basin Volume Design

1. Peak Flow 24-hr event Q 10  for the Drainage area 142.1 cfs

 Peak Flow 24-hr event Q25 for the Drainage area 186.69 cfs
(see attached calculations using TR-55 method)

2. Basin Volumes
Minimum required volume = 3600 [cf/acre] * Drainage Area [acre]

3600 [cf/acre] * 17.9 [acre]
64,440 [cf]

Provided total volume = 210,726 [cf] (from AutoCAD)

Sediment cleanout depth = 2 [ft]
Volume above sediment cleanout level    = 114,830 [cf]

3. Area of basin
Minimum required surface area = 325 [sf/cfs] * Q10 peak inflow [cfs]

325 [sf/cfs] * 142.1 [cfs]
46,186 [sf]

Basin surface area at elevation 40  (top of outlet structure) = 62,192 sf (from AutoCAD)

Length of flow in basin = 242 [ft]
Average Width (@ outlet el.) = 89 [ft]
Length to Width ratio of basin = L / (Wa) = 2.72

4. Pond discharge capacity 

Weir Width = 10 [ft]
Weir Length = 20 [ft]
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Flow Routing Calculations Attached to Show Suitable Sizing of Pond
and Outlet Devices

Predevelopment 10yr storm peak flow = Unknown [cfs]
Postdevelopment 10yr storm peak flow = 65.4 [cfs]
Predevelopment 25yr storm peak flow = Unknown [cfs]
Postdevelopment 25yr storm peak flow = 99.1 [cfs]

(Post- development flows obtained from outlet weir of SB-2 flows. See attached output reports)
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GLOBAL STATIC AND SEISMIC SLOPE STABILITY 
 
OBJECTIVE 
 
The objective of this calculation is to analyze the stability of the EcoSouth Axis Industrial Landfill 
(Landfill) Phase 1 at 3:1 final grade conditions. This analysis will determine an acceptable soil to 
waste friction envelope that will yield deep-seated translational and rotational factors of safety 
exceeding 1.5 for static conditions and 1.0 for seismic conditions.  Final grades represent worst case 
for stability because interim grades have lower waste depths. 
 
This analysis includes: 

Attachment A – Cross Section Location 
 Attachment B – SLIDE v. 8.018 Slope Stability Software Analysis Output Data 
  
METHODOLOGY 
 
Cross Section – Final Grade Slopes 
A cross-section through the proposed final grades configuration that included the maximum crest 
height and sloping landfill base grade was considered.  The slope profile in Phase 1 has a maximum 
elevation of approximately 112 feet with a waste thickness of approximately 67 feet at the point of 
the section. Since global stability is being analyzed, the cover system was modeled as one soil unit.  
The baseliner is generally sloped from east to west. 
 
LANDFILL DESIGN 
 
The landfill system design consists of the following (from top to bottom):  
 

 Cover System (3 ft) 
 Waste (67 ft thickness) 
 Subgrade 

 
STATIC STABILITY ANALYSIS 
 
The software program used to calculate slope stability FS within this analysis is entitled, "SLIDE" 
version 8.018, compiled by Rocscience, Inc. of Toronto, ON, Canada. The program uses limit 
equilibrium techniques to determine a minimum FS for each given input cross-section slope.  SLIDE 
will calculate a minimum FS for both rotational and non-circular, translational failure surfaces within 
the cross-section under both static and seismic conditions based upon slope geometry, a phreatic 
surface, and the shear strength parameters of waste and soils.   
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Block Search with Janbu’s Method 
The Block Search method is a technique used within SLIDE to locate the most critical non-circular 
failure surface within each cross-section.  This method was used for both static and seismic 
conditions.  The Block search method was used in conjunction with the Simplified Janbu Method as it 
does not incorporate moment equilibrium and is therefore appropriate for translational soil 
movement.  
 
Characteristics of Block Search/Janbu’s Method include: 

 The ability to single out a confined zone that may represent a potentially weak layer; 
 Generating passive and active portions or “blocks” of the failure surface at angles that are 

randomly generated within a specified range;  
 Applicable to any shape of failure surface; 
 Satisfies both vertical force and moment equilibrium for each slice and overall horizontal 

force equilibrium for the entire wedge; 
 Considers all interslice shear forces to be horizontal (no interslice shear force); 

 
Bishop’s Simplified Method 
Bishop's simplified method is a limit equilibrium technique used within this analysis by SLIDE to 
locate the most critical rotational failure surface within the cross-section.   
 
Characteristics of Bishop's Method include: 

 Dividing failure mass into a number of slices; 
 Satisfies vertical force equilibrium for each slice and overall moment equilibrium about the 

center of the rotational failure surface; 
 Specifically applicable to rotational failure surfaces; 
 Considers all interslice shear forces to be horizontal (no interslice shear forces). 

 
Janbu’s Method 
 

The Simplified Janbu Method was also used for analyzing the most critical rotational failure surface 
for each cross section, considering static and seismic conditions.  This approach uses the method of 
slices to determine the stability of the slide mass.  The simplified procedure assumes that there are 
no inter-slice shear forces.  Janbu’s method satisfies vertical force equilibrium for each slice, as well 
as overall horizontal force equilibrium for the entire slide mass. 

Geosynthetic Shear Strength Parameters  

The shear strength of the baseliner within this stability analysis is represented by the most critical 
contact interface along the landfill floor and sideslopes defining the weakest material and plane 
within the landfill baseliner.  The most critical peak strength interface contact of the subgrade along 
the bottom of the waste layer.   
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The shear strength parameters utilized in both analyses were varied for the 1.0 foot and 0.5 foot 
thick layers respectively to determine the minimum shear strength of the interfaces that will result in 
a factor of safety of at least 1.5 for static conditions and 1.0 for seismic conditions. 
 
LANDFILL DESIGN 

 
SOIL & WASTE PARAMETERS 
 
Cover and Fill Soil Parameters 
γ: Moist Unit weight of constructed soil layers = 110 pcf 
γS: Saturated Unit weight of constructed soil layers = 115 pcf 
c’: Cohesion = 0 psf 
Φ’:  Friction angle = 32 degrees 
 
Waste Parameters 
The shear strength values for Industrial waste were estimated to be: 
   
γ: Moist Unit weight of waste = 80 pcf 
γS: Saturated Unit weight waste = 85 pcf 
c’: Cohesion = 0 psf 
Φ’:  Friction angle = 26 degrees 
 
The shear strength values for MSW waste were taken from the Ohio State EPA publication 
Geotechnical and Stability Analysis for Ohio Waste Containment Facilities, 2004.  
 
Soil Liner Parameters 
γ: Moist Unit weight of compacted soil liner = 110 pcf 
γS: Saturated Unit weight of compacted soil liner = 115 pcf 
c’: Cohesion = 0 psf 
Φ’:  Friction angle = 33 degrees 
 
SEISMIC STABILITY ANALYSIS 
 
The shear wave acceleration is modeled within the stability analysis by inputting a coefficient, (Cs) 
that is some fraction of gravity.  The peak acceleration for the site is estimated to be 0.05 g which is 
taken from the map below USGS Map, October 2002 which gives the acceleration that has a 10% 
probability of occurring in 50 years 
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The peak acceleration at the base (approximately 0.05 g, from USGS Map) was adjusted to reflect 
the peak acceleration at the crest of the landfill using Figure 8-11 adopted from Singh and Sun 
(1995). Accordingly, the peak acceleration at the crest is estimated to be 0.07g. 
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The modified peak horizontal ground acceleration was used directly as the seismic coefficient in the 
SLIDE slope stability program.  
 
SLOPE STABILITY RESULTS 
 
Factors of safety (FS) were calculated for the final slope condition for the new landfill expansion.  The 
SLIDE software package calculated FS, expressing the ratio of resisting to driving forces, for each 
failure surface considering static conditions.  Attachment B contains the SLIDE slope stability 
software output data.   
 
The most critical failure surface for the cross section was then evaluated under seismic conditions.   
 
RESULTS & OUTPUT 
 
Factors of safety (FS) were calculated for the final slope condition for the MSW Landfill.  The SLIDE 
software package calculated FS, expressing the ratio of resisting to driving forces, for each failure 
surface considering static and seismic conditions.  The SLIDE slope stability software output data are 
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attached. The geometry of the critical failure planes are shown in attachment B.  Below is a summary 
of the analysis files and results. 
 

     

Cross 
Section 

 

Failure Type Static/Seismic FS 
Translational Static 2.34 

Rotational Static 1.36 
Translational Seismic 1.73 

Rotational Seismic 1.14 
 
 
CONCLUSIONS 
 
Considering rotational and translational failure surfaces, it was the rotational surfaces that produced 
the lowest FS for the each case.  Factors of Safety calculated within this stability analysis comply with 
industry excepted standards.  All deep-seated translational and rotational analyses provided a static 
and seismic factor of safety greater than 1.5 and 1.0, respectfully.  In conclusion, the proposed 
EcoSouth Axis Industrial Landfill 3:1 slopes will be structurally stable under static and seismic 
conditions. 
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January 12, 2020 

Mr. Scott Story, Chief 
Solid Waste Branch 
Land Division 
Alabama Department of Environmental Management 
PO Box 301463 
Montgomery, Alabama 36130-1463 
 
 
RE: Request for Major Permit Modification 
 Axis Industrial Landfill 
 Permit No. 49-21 
 
 
Dear Mr. Story, 
 
LaBella Associates, on behalf of EcoSouth Services LLC, is requesting a modification of Solid Waste 
Permit No. 49-21 to allow for the disposal of municipal solid waste, to increase the maximum 
allowable daily waste volume from 1,500 cubic yards per day, to 5,000 tons per day, and to increase 
the final slopes cover system slopes to a maximum of 3 to 1. To account for these operational 
changes, EcoSouth has prepared the attached package of documents to meet the permitting 
requirements of the ADEM Division 13 regulations. This package includes the ADEM Form 439 
Application, documentation of local approval, updates to the facility Operations Plan, Groundwater 
Monitoring Plan, Control Program for Unauthorized Waste, and Closure/Post-Closure Plan, a list of 
adjacent landowners, cost estimates for financial assurance, and calculations to support the 
variance from ADEM Admin. Code 335-13-4-.20(2)(c)2 to allow the final slopes of the Axis Landfill to 
increase from 4 to 1 (25%) to 3 to 1 (33.3%).   
 
In addition, LaBella requests to continue the existing variances that have been previously approved 
by ADEM for Permit No. 49-21. These variances include the following: 
 

1. A variance from Rule 335-13-4-.22(1)(b) allowing the operation of an additional working face 
at the Axis Industrial Landfill. One working face will be allowed in Phase I and a second 
working face will be allowed in Phase II due to the differentiation in liner systems in each 
phase. (See Section 111.E.) 
 

2. A variance from Rule 335-13-4-.12(2)(f) requiring a 100 foot buffer zone. 
 

3. A variance from Rule 335-13-4-.23(1)(c) defining working slopes not to exceed 4 to 1 (25%). 
The permittee is approved to operate working slopes of 3 to 1 (33%). (See Section III.E) 

 
For areas of industrial landfilling, LaBella requests to continue the existing modifications that have 
been previously approved by ADEM for Permit No. 49-21. These modifications include the following: 
 

1. A modification allowing the use of autofluff as an alternative cover material. The alternate 
cover material should be mixed with sand or other soils in the ratio of 50% soil: 50% 
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autofluff. Additionally, the Permittee is required to cover with six inches of earthen material 
at conclusion of each month’s operation. (See Section III.E.) 

 
2. A modifiation allowing the use of Residual Short Fiber (RSF) as an alternative cover material. 

The alternate cover material should be mixed with sand or other soils in the ratio of 50% soil: 
50% RSF. Additionally, the Permittee is required to cover with six inches of earthen material 
at conclusion of each month’s operation. (See Section III.E.) 

 
In addition to the approved variances and modifications listed above, LaBella requests to modify the 
permit to allow for the following for areas of municipal solid waste: 
 

1. A modification allowing the use of autofluff as an alternative cover material. The alternate 
cover material should be mixed with sand or other soils in the ratio of 50% soil: 50% 
autofluff. Additionally, the Permittee is required to cover with six inches of earthen material 
at conclusion of each week’s operation. (See Section III.E.) 

 
2. A modification allowing the use of Residual Short Fiber (RSF) as an alternative cover 

material. The alternate cover material should be mixed with sand or other soils in the ratio of 
50% soil: 50% RSF. Additionally, the Permittee is required to cover with six inches of earthen 
material at conclusion of each week’s operation. (See Section III.E.) 

 
The required fees for this permit modification have been sent to ADEM. Please let me know if you 
have any questions or need additional information regarding this matter.  I can be reached by email 
at DThornock@labellapc.com  or by phone at (804) 980-7458. 
 
Respectfully submitted, 
LaBella Associates 

 

Darrell Thornock, PE 
Technical Consultant 
 

Attachments  
 

 

  



 

 

 

January 12, 2021 

 

 

Alabama Department of Environmental Management 
Post Office Box 301463 
Montgomery, Alabama 36130-1463 
 
Attention: Mr. Blake Holden 
 Solid Waste Branch 

 
RE: Groundwater Monitoring Plan  

Dated October 27, 2016, Revised January 26, 2018 & January 11, 2021 
 Axis Industrial Landfill 
 Mobile County, Alabama 
 Permit No.: 49-21 

 
Dear Mr. Holden: 
 
On behalf of EcoSouth Services of Mobile, LLC, LaBella Associates (LaBella) is submitting this 

revision of the Groundwater Monitoring Plan, originally dated October 27, 2016, (with a revision 

dated January 26, 2018) in response to the Alabama Department of Environmental Management 

(ADEM) letter dated January 8, 2021.  This revised Groundwater Monitoring Plan was prepared 

as part of a planned permit modification for Solid Waste Facility Disposal Permit Number 49-21 

(Permit) for the Axis Industrial Landfill located in Axis, Mobile County, Alabama.  Below are the 

ADEM comments followed by their response. 

 

ADEM Comment:  Mercury was not analyzed at the facility prior to 2008, therefore it may not be 

appropriate to rely on intrawell or trend analysis to determine whether a release has occurred for 

this constituent.  It is recommended that the source of mercury detected in MW-2 be definitively 

ascertained as required under ADEM Admin. Code r. 335-14-4-.27(3)(c)3. 

 

Response:  The Plan has been revised to provide more clarification for the statistical analysis to 

be completed for the site following each semi-annual groundwater monitoring event.   

 

Section 8.4 has been revised to show that inter-well analysis will be used for all constituents at 

the site. The exception for mercury for compliance well MW-2 has been removed.  Additionally, 

Sections 8.5.1, 8.5.2, and 8.5.3 have been removed.  Determining the source of mercury detected 

in MW-2 will be completed, if warranted. 

 

ADEM Comment:  It is recommended that Section 8.8 of the GWMP indicate that a table of all 

historical monitoring results will be included in semi-annual monitoring reports. 

 

Response:  Section 8.8 (now Section 8.7) has been revised to include the language “Historically 

detected constituents, data sets, and time versus concentrations graphs.” 
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Additional Revisions: 

 

Section 8.1 has been revised to show that the statistical software used for the site will be the 

Sanitas Statistical Software. 

 

Section 8.3 has been revised to include using Tukey’s Outlier Screening, or either a Dixon’s Test 

or a Rosner’s Test, when testing for outliers.  

 

Section 8.6 through 8.8 are now Section 8.5 through 8.7.   

 

Section 8.5 (former Section 8.6) has been revised to include a discussion on the Double 

Quantification Rule (DQR). 

 

If you have any questions concerning this submittal or require any additional information, please 

contact our office at (205) 985.4874. 

 
Sincerely, 
LABELLA ASSOCIATES 
 
 
 
Lori K. Norton, P.G. 
Senior Project Geologist 
 
cc:  EcoSouth Services of Mobile, LLC 
 



 

Highland Technical Services, Inc. 
528 Mineral Trace  
Hoover, Alabama 35244 

Rowe Engineering & Surveying, Inc. 
3502 Laughlin Drive, Suite B 
Mobile, Alabama 36693 HTSI 
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GEOLOGIST CERTIFICATION 
 
I certify under penalty of law that I am a Registered Professional Geologist, licensed to practice 
in the State of Alabama and experienced in conducting hydro-geological investigations.  The 
information submitted herein, to the best of my knowledge and belief is true, accurate and 
complete. 
 
 
 
  1/12/2021 

William W. Cooch, P.G.  Date 
Principal Geologist   
Highland Technical Services, Inc.   
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1.0 PURPOSE AND SCOPE 

EcoSouth Services of Mobile, LLC (EcoSouth) has prepared this Groundwater Monitoring Plan 

(Plan) as part of a planned permit modification for Solid Waste Facility Disposal Permit Number 

49-21 for the Axis Industrial Landfill located in Axis, Mobile County, Alabama.  This Plan has 

been prepared in accordance with the Alabama Department of Environmental Management 

(ADEM) Administrative Code 335-13 and the US Environmental Protection Agency (EPA) Coal 

Combustion Residue (CCR) Rule 40 CFR Part 257.  The following is a discussion of the site 

history, environmental setting, description of the monitoring requirements, and activities to be 

conducted over the life of the permitted facility. 

 

2.0 SITE HISTORY AND STATUS 

The Axis Industrial Landfill (Permit No.: 49-21) is located at 12950-A Highway 43 North in Axis, 

Alabama. The landfill is located in Sections 1 and 18, Township 1 South, Range 1 East in 

Mobile County, Alabama.  The site location is displayed on Figure 1. 

 

EcoSouth was issued Permit Number 49-21 for the Axis Industrial Landfill by the ADEM on April 

5, 2016 (most current).  The permitted facility consists of approximately 70.3 acres with 46.8 

acres approved for disposal. The landfill is used for the disposal of construction, demolition and 

rubbish waste, as defined by ADEM, and industrial waste streams approved by ADEM; including 

waste building materials, packing, and rubbish resulting from construction, repair or demolition 

operations including masonry, sheet rock, insulation, scrap metal, wood, wood products, 

concrete, soil, brick, asphalt, ash from untreated materials, brush, land clearing debris, disaster 

debris, approved wastewater sludges, total petroleum hydrocarbons and automobile fluff (solid 

waste from automobile shredding) from Alter Metal Recycling located in Mobile County.  Cells 1 

through 8 consists of 23.85 acres of unlined landfill used for the disposal of construction debris 

and inert industrial waste.  Cell 9 is an existing lined cell used for the disposal of special 

industrial wastes and Cells 10 and 11 are permitted as future lined disposal cells. 

 

This Plan has been prepared in anticipation of the ADEM approving the facility for the disposal 

of CCR, as such, the groundwater monitoring requirements presented herein include the 

analytical parameters required by 40 CFR Part 257 Appendix III.  The CCR parameters include 

boron, calcium, chloride, fluoride, pH, sulfate and total dissolved solids (TDS). 
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3.0 ENVIRONMENTAL SETTING 

3.1 SITE GEOLOGY AND HYDROGEOLOGY 

According to geologic information published by the Geological Survey of Alabama, the site is 

underlain by Alluvial, coastal, and low terrace deposits of Holocene Age. These deposits are 

very recent and typically consist of very pale-orange to grayish-orange; varicolored fine to 

coarse quartz sand containing clay lenses and gravel. The gravel present in this formation is 

composed of quartz and chert pebbles. 

 

According to the Hydrogeology and Vulnerability to Contamination of Major Aquifers in 

Alabama: Area 13, 2000, prepared by the Geological Survey of Alabama (GSA), the site is 

located in the East Gulf Coastal Plain section of the Coastal Plain physiographic province and 

within the recharge area for the Watercourse Aquifer which has also been referred to as the 

Beach Sand Aquifer and the Alluvial-coastal aquifer. The Watercourse Aquifer is hydraulically 

connected to the underlying Miocene-Pliocene Aquifer and is considered unconfined. The 

aquifer is recharged throughout its outcrop by water that infiltrates the overlying residual soils. 

Groundwater in the aquifer typically occurs in beds of sand and gravel that originate from 

coastal deposits, and buried river sediments which are surrounded by silty and clayey 

sediments. 

 

3.2 SURFACE WATER 

Surface water from the Axis Industrial Landfill generally flows west and north from higher 

topographic elevations on the landfill towards an unnamed tributary of Cold Creek located 

approximately 0.20 miles northwest of the landfill’s property boundary. The unnamed tributary 

flows north toward Cold Creek which then meanders east towards the Mobile River, located 

approximately 0.80 miles east of the site.   
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4.0 MONITORING WELL NETWORK AND GROUNDWATER FLOW 

4.1 MONITORING WELL NETWORK 

Currently, the Axis Industrial Landfill maintains five (5) monitoring wells (MW-1, MW-2, MW-4, 

MW-6, and MW-7) for monitoring shallow groundwater beneath the site. Monitoring wells MW-1 

and MW-4 are designated as the upgradient (background) wells for groundwater quality 

comparisons. Monitoring well MW-1 is located along the western boundary of the landfill and 

MW-4 is located along the northeast boundary of the property. Wells MW-2, MW-6, and MW-7 

are designated as the compliance wells for the facility. Compliance well MW-2 is located along 

the northwestern boundary of the property; MW-6 is located along the eastern boundary of the 

property; and MW-7 is located along the southern property boundary. The monitoring well 

locations are shown in Figure 2.  

 

Based upon interpretation of groundwater flow direction to the northeast during recent 

groundwater monitoring events, Highland Technical Services, Inc. (HTSI) is of the opinion that 

monitoring well MW-7 would better serve as the background monitoring well for statistical 

evaluations.   

 

It should be noted that the current Permit indicates that MW-4, which is located at the northeast 

property boundary, is one of the facility's designated background monitoring wells.  Based on 

the groundwater elevation data collected during recent monitoring events, MW-4 is the most 

downgradient well in the existing monitoring well network.  While the Permit indicates that MW-4 

should be used for background comparisons for statistical analysis, HTSI is of the opinion that 

the resulting statistical evaluation using well MW-4 as background would yield inaccurate 

results. As such, HTSI recommends MW-7 be used for background comparisons for all future 

monitoring events for statistical analysis of groundwater data.   

 

The available well construction details for monitoring wells at the site are included in Table 4.1 

on the following page.   
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TABLE 4.1 – MONITORING WELL CONSTRUCTION DETAILS 

WELL ID 
TOP OF CASING 

ELEVATION 
(FT-AMSL) 

MEASURED TOTAL 

DEPTH  
(FT-BTOC) 

CASING 

DIAMETER 
SCREENED 

INTERVAL 

MW-1 38.28* 71.80 4-inch NA 

MW-2 46.17 72.39 4-inch NA 

MW-4 47.30 81.48 4-inch NA 

MW-6 47.60 86.77 4-inch NA 

MW-7 49.26** 85.09 4-inch NA 
ft-amsl – feet above mean sea level 
ft-btoc – feet below top of casing 
*MW-1 - resurveyed on December 19, 2007 following well repair activities 
**MW-7 - correct top of well casing (incorrectly listed as 47.26 ft-amsl in current Permit)  
NA – Not Available 

 

 

4.2 GROUNDWATER FLOW 

During each semi-annual monitoring event, static water level depth will be measured in each of 

the monitoring wells prior to purging.  For reference, groundwater elevations measured during 

the September 2017 sampling event ranged from 13.15 to 15.69 feet above mean sea level (ft-

amsl).  Groundwater elevation data is included in Table 4.2 below.  A map depicting the 

potentiometric surface and flow direction for shallow groundwater beneath the site at the time of 

the September 2017 event is provided as Figure 2.   

 

TABLE 4.2 - GROUNDWATER MEASUREMENTS AND ELEVATIONS – SEPTEMBER 18, 2017 

WELL ID 
TOP OF CASING 

ELEVATION 
(FT-AMSL) 

MEASURED 

TOTAL DEPTH  
(FT-BTOC) 

MEASURED 

DEPTH TO GW 

(FT-BTOC) 

GROUNDWATER 
ELEVATION 
(FT-AMSL) 

MW-1 38.28 72.15 25.08 13.20 

MW-2 46.17 72.97 33.02 13.15 

MW-4 47.30 81.50 33.91 13.39 

MW-6 47.60 85.20 33.83 13.77 

MW-7 49.26 85.10 33.57 15.69 
ft-btoc = feet below top of casing 
ft-amsl = feet above mean sea level 
GW = Groundwater 

 

The direction of groundwater flow beneath the Landfill at the time of the September 2017 

groundwater monitoring event was generally to the northeast and northwest with a calculated 

hydraulic gradient (dh/dl) of approximately 0.00109 feet per foot (ft/ft).  Groundwater flow 

velocity in the subsurface materials underlying the Landfill was calculated using the formula V = 

(K) (dh/dl)/ne, where K is hydraulic conductivity and ne is effective porosity.  Based on the 
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characteristics of the underlying formation, representative hydraulic conductivity and effective 

porosity for fine to very coarse quartz sand and clay and clayey gravel are estimated to be 1.0 x 

10-3 centimeter per second (cm/sec) and 25%, respectively (Freeze, p. 29 and 37).  Using an 

estimated hydraulic conductivity of 1.0 x 10-3 cm/sec, an effective porosity of 25%, and the 

calculated hydraulic gradient of 0.00109 ft/ft, the groundwater flow rate was estimated to be 

approximately 4.51 feet per year (ft/year).  An example of the flow rate calculations is included 

as Appendix A. 

 

The groundwater surface elevation will be measured at each of the monitoring wells at the 

landfill each time the wells are sampled and at least semi-annually throughout the active life of 

the facility, and during the post-closure care period.  The groundwater surface elevation will be 

used to determine the flow rate and direction of groundwater flow beneath the site during each 

monitoring event.  Based on historic groundwater data collected over the life of the subject 

facility, the groundwater flow direction beneath the  facility is generally to the north-northeast 

and northwest. 

 

Since the calculated gradient and flow rate are derived under the assumption that groundwater 

flow occurs through a homogeneous, isotropic, porous medium, these calculations should only 

be considered a rough estimate of actual groundwater flow.  This seepage velocity does not 

take into account the effects of vertical flow gradients, flow along secondary fracture pathways, 

or other conditions caused by lateral heterogeneity. 

 

It should be noted that the potentiometric surface elevation map (Figure 2) is a model of the 

groundwater potentiometric surface based upon available measured groundwater levels and 

should be considered only a general depiction of groundwater flow direction for the local area of 

the landfill.  While the potentiometric surface typically parallels surface topography, the accuracy 

of the potentiometric surface map is limited to available data from the control points and may 

conflict with surface topography and/or the actual groundwater potentiometric surface at certain 

locations 
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5.0 ESTABLISHING BACKGROUND CONCENTRATIONS 

In accordance with Part 257.94(b), new CCR landfills require that a minimum of eight 

independent samples be collected from each background well and analyzed for the constituents 

listed in Part 257 Appendices III and IV during the first six months of sampling.  The parameters 

to be analyzed in establishing background concentrations are included in Table 5.0 below. 

 

5.0 – PARAMETERS REQUIRED BY CCR FOR ESTABLISHING BACKGROUND CONCENTRATIONS 

APPENDIX III PARAMETERS APPENDIX IV PARAMETERS 

Boron Antimony 

Calcium Arsenic 

Chloride Barium 

Fluoride Beryllium 

pH Cadmium 

Sulfate Chromium 

TDS Cobalt 

 

Fluoride 

Lead 

Lithium 

Mercury 

Molybdenum 

Selenium 

Thallium 

Radium 226 and 228 combined 
TDS - Total Dissolved Solids 
 

 

Past groundwater monitoring events have included the majority of the constituents listed in the 

Appendix IV list of 40 CFR Part 257.  Therefore a sufficient dataset for those parameters is 

available for use in the statistical analysis required by 40 CFR Part 257.  Parameters for which 

the facility currently had no background information included the following: 

 

• All Appendix III Parameters 

• Lithium 

• Molybdenum 

• Radium 226 and 228 combined 
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As such, eight replicate samples were collected from on the following dates: 

 

• November 3, 2016 (all constituents except lithium and molybdenum)  

• December 1, 2016  

• December 22, 2016  

• January 12, 2017  

• February 2, 2017  

• February 22, 2017  

• March 10, 2017  

• April 7, 2017  

• April 21, 2017 (lithium and molybdenum only)  

 

It should be noted that during the first event completed on November 3, 2016, analysis was not 

completed for lithium and molybdenum; therefore, HTSI mobilized to the site on April 21, 2017 

to collect the eighth required sample for these two constituents.   

 

The results of the CCR replicate sampling events were submitted to the ADEM in a CCR 

Groundwater Monitoring Report dated July 21, 2017.    

 

 

6.0 GROUNDWATER SAMPLING AND ANALYSIS 

Groundwater samples will be collected at the Axis Industrial Landfill on a semi-annual basis 

throughout the active life of the facility and the post-closure care period in accordance with 

ADEM Administrative Rule 335-13-4-.27. Unless otherwise specified by the ADEM, groundwater 

sampling will be conducted during March and September of each year.  

 

During the semi-annual groundwater monitoring events, and prior to sample collection, static 

water level measurements will be taken in each monitoring well using an electronic water-level 

indicator to determine the depth of water and the measured water level as it relates to the 

screened interval of the well. 

 

All samples will be collected using either a peristaltic or bladder pump following low-flow 

sampling protocols.  In order to collect water in the screened interval, low-flow purging will be 
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conducted by situating the pump-intake in the middle or slightly above the middle of the 

screened interval of the well.  Since the screened interval is unknown, the pump intake will be 

set at five feet above the bottom of the well anticipating that each well is constructed with a 10-

foot screen.   

 

The intake velocity of the pump will then be set to a flow rate that minimizes draw-down inside 

the well casing, thereby reducing turbidity and agitation of the water column in the well in order 

to prevent volatilization of volatile organic compounds (VOCs), if present, and the introduction of 

suspended sediment into the water column.  The pumping rate will be maintained between 200 

to 500 milliliters per minute and the water level will be monitored every three to five minutes to 

determine steady-state flow.  An attempt will be made to maintain a draw-down of one foot or 

less during purging.  

 

Prior to sample collection, groundwater will be purged from each well at a rate approximately 

equal to the well recharge rate.  The turbidity, temperature, specific conductance, dissolved 

oxygen (DO), oxidation-reduction (redox) potential, and pH of groundwater will be monitored 

and recorded every three to five minutes as the wells are purged.  Samples will be collected 

when stabilization of these indicator parameters is recorded in three consecutive readings.  The 

three successive readings should be within ± 0.1 for pH, ± 3% for conductivity, ± 10 mv for 

redox potential, and ± 10% for turbidity and DO.  DO and turbidity usually require the longest 

time for stabilization.  Conductivity, DO, and turbidity are the most sensitive parameters.  The 

above stabilization guidelines are provided as estimates and may not always be achieved.  

Samples will be collected after field indicator parameters have stabilized and will be placed 

directly into the laboratory containers with minimal agitation to minimize volatilization of 

chemicals of concern (COCs).  The field indicator parameters will be recorded for each well on a 

field sampling log.  An example field sampling log is included as Appendix B.  Data collected in 

the field during sampling activities will be documented on a Monitoring Well Sampling Record 

(MWSR).  An example MWSR is included as Appendix C.  

 

Groundwater samples will be obtained by filling appropriate laboratory-prepared sample 

containers directly from the discharge tubing connected to the pump or from disposable 

polyethylene bailers.  New tubing will be used for each sample, and the pump will be 

decontaminated prior to use at each sample location.  Subsequent to sample collection, the 

containers will be labeled and placed in a cooler with ice in an effort to achieve and maintain a 
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sample temperature of 4°C.  In the event one or more wells is purged dry, those wells will be 

allowed to recharge sufficiently prior to sampling.  Once recharged, samples from those wells 

will be collected using a disposal bailer. 

 

The samples will be delivered to a NELAP certified laboratory, along with proper chain of 

custody documentation including project name and number; sampler's name and signature; 

sample identification numbers; sample date, time, and location; requested analyses; and 

sample container type and quantity.  The samples collected from monitoring wells MW-1, MW-2, 

MW-4, MW-6, and MW-7 will be analyzed for using the EPA Methods shown in Table 6.0. 

Parameters listed in Table 6.0 include Appendix III parameters which will be sampled for once 

the facility accepts CCR waste. 

  

TABLE 6.0 – LABORATORY ANALYTICAL METHODS 

PARAMETER SAMPLE MATRIX EPA METHOD 

Appendix I Metals plus 
Boron and Calcium 

Water 6010B or 6020 

Mercury Water 7470 

Appendix I VOCs Water 8260B 

CCR PARAMETERS   

Chloride Water 325.2 / 9251 

Fluoride Water 340.2 

Sulfate Water 375.4 / 9038 

TDS Water 2540C 

 

The laboratory analysis will follow the protocols provided in the Test Methods for Evaluating 

Solid Waste: Physical/Chemical Methods SW-846 (SW-846), Standard Methods for the 

Examination of Water and Wastewater (latest edition), or other appropriate methods approved 

by the ADEM.   

 

Both preserved and unpreserved groundwater samples will be collected for metals analysis 

during each monitoring event.  The unpreserved samples will be retained in the event elevated 

metals concentrations are identified in one or more the groundwater samples.  Specific 

unpreserved samples to those that returned elevated metals will be submitted and filtered for 

analysis by the laboratory, on an as needed basis, to determine if any metals detected in the 
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unfiltered samples are also present in dissolved concentrations.  Please note that field filtration 

is not allowed by ADEM guidelines.   

 

6.1 GROUNDWATER SAMPLE MANAGEMENT 

As part of this Plan, each groundwater sample will be tracked from the time of collection by 

completing sample custody documentation.  The sample custody documentation will include the 

field documentation and the chain of custody report.  All samples will be placed in laboratory 

provided containers and preserved in a manner appropriate to the analytical method requested.  

Sample containers will be stored in a clean, secure area prior to use.  Containerized samples 

will be labeled as they are collected and placed in a cooler with ice to maintain a sample 

temperature of 4°C until delivered to the analytical laboratory.  Sample criteria are summarized 

in the Table 6.1 below.  

 

TABLE 6.1 – GROUNDWATER SAMPLING CRITERIA 

ANALYSIS 
SAMPLE 

MATRIX 
BOTTLE TYPE PRESERVATIVE HOLDING TIMES 

Appendix I Metals plus 
Boron and Calcium 

Water 
(1) 500 ml 

Plastic 
4°C / HNO3 

180 Days 
Mercury 28 Days 

Filtered Sample 
Appendix I Metals 

Water 
(1) 500 ml 

Plastic 
4°C 

180 Days 
Mercury 28 Days 

Appendix I VOCs Water (2) 40 ml vials 4°C / HCL 14 Days 

CCR PARAMETERS     

Chloride Water 
(1) 125 ml 

Plastic 
4°C 28 days 

Fluoride and Sulfate Water 
(1) 500 ml   

Plastic 
4°C 28 days 

TDS Water 
(1) 500 ml 

Plastic 
4°C 7 Days 

VOCs – Volatile Organic Carbons 
ml – Milliliter 
C – Celsius 
HNO3 – Nitric Acid 
HCL – Hydrochloric Acid 
TDS – Total Dissolved Solids 

 

Sample labels will be filled out and affixed to appropriate containers immediately prior to or 

following sample collection, as appropriate.  The label will be filled out in indelible ink and will 

include the following information on the portion affixed to the sample container: sample ID 

number; analyses requested; project name; the person’s name collecting the sample; and, 

sample location number. 

 



Groundwater Monitoring Plan  EcoSouth Services of Mobile, LLC 
Axis Industrial Landfill - Permit No. 49-21  Axis, Alabama 
Axis, Mobile County, Alabama  Page 11 of 19 

 

Highland Technical Services, Inc. 
528 Mineral Trace  
Hoover, Alabama 35244 

Rowe Engineering & Surveying, Inc. 
3502 Laughlin Drive, Suite B 
Mobile, Alabama 36693 HTSI 

 

The field data recorded at the time of sample collection provides an unambiguous identification 

of each sample.  These field data will be recorded on groundwater monitoring well field logs.  

Field notes will include the following: 

 

• date and time of sampling; 

• name(s) of field personnel conducting sampling; 

• name(s) of any observers at the sampling site; 

• purpose of sampling; 

• description of sample point; 

• number and size(s) of sample(s) taken; 

• field sample identification number(s); 

• deviation from sampling plan, if any; 

• field observations; 

• references (such as maps) of sampling site; and 

• sample handling and shipping information. 

 

Sample handling and shipping procedures will assure that samples are properly preserved, 

protected, and secured until delivered to the analytical laboratory.  After sample containers are 

labeled, they will be sealed in plastic air cushion bags and wrapped in clear plastic bags to 

protect sample bottles and labels from potential moisture damage.  Ice packs will be sealed in 

plastic bags and placed on top of samples in order to maintain an optimum temperature of 4°C 

until the samples are delivered to the laboratory.  Any remaining void space in the ice chest will 

be filled with appropriate bubble-wrap packing material. 

 

Samples will be hand delivered or shipped via overnight delivery service to the laboratory.  

Shipped samples will be accompanied by an appropriate freight (shipment) bill of lading form 

with the completed freight bill number recorded on the Chain of Custody accompanying each 

cooler shipment.  The Chain of Custody will be sealed in a plastic bag and taped to the 

underside of the cooler lid.  Coolers will be sealed with tape and a custody seal that will be 
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initialed and dated to prevent any tampering during shipping and handling.  The laboratory will 

be notified prior to shipment of samples that would arrive at the laboratory on a weekend or 

holiday to assure that the samples are properly received. 

 

Sample custody documentation procedures will be maintained throughout the following 

activities: 

 

• initial sample collection; 

• transportation from sample collection site to analytical laboratory; 

• receipt and preparation of laboratory sample extracts and digestives; 

• storage at laboratory until an evaluation of analytical results determines that re-analysis 

is not required; and, 

• final sample disposition. 

At the time of sample collection, samples will be labeled and a record of the sampling activity 

will be recorded in the daily field log.  Sample labeling procedures were discussed previously.  

Information required to identify sample custody and to request sample analyses are then 

entered on the Chain of Custody. The information recorded on the Chain of Custody will include: 

 

• project name and number; 

• sampler's name and signature; 

• sample identification numbers; 

• sample date, time, and location; 

• requested analyses; 

• sample container type and quantity; 

• requested analytical turnaround time; and 

• person to receive results and a contact telephone number to call in case problems arise. 

 

A Sample Chain of Custody is included as Appendix D. 
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7.0 DECONTAMINATION OF EQUIPMENT 

All non-disposable equipment and tools will be decontaminated or disposed of in accordance 

with the most recent edition of the Alabama Environmental Investigation and Remediation 

Guidance (AEIRG).  Personnel decontamination will be performed on an as-needed basis only.  

Sampling equipment will be either disposable or decontaminated prior to use and between 

sampling locations.  New disposable nitrile gloves will be used during the collection each 

groundwater sample.  Disposable polyethylene tubing will be used with the purge-pump during 

well purging.  The water level indicator and bladder pump will be decontaminated by washing 

with distilled water and laboratory grade detergent wash, followed by rinsing with distilled water. 

 

 
8.0 SEMI-ANNUAL REPORTING 

Upon receipt of the laboratory analytical results, and within sixty (60) days of the date of 

sampling, a semi-annual report will be submitted to the ADEM discussing groundwater quality 

beneath the subject facility.  The report will include a statistical analysis of groundwater in 

accordance with ADEM Administrative Code R. 335-13-4-.27(2)(l) and the Environmental 

Protection Agency (EPA) standards referenced in the Statistical Analysis of Groundwater 

Monitoring Data at Resource Conservation Recovery Act (RCRA) Facilities Unified Guidance, 

U.S. EPA, 2009 (Unified Guidance).   

 

8.1 STATISTICAL PROCEDURES 

In the application of statistics to groundwater monitoring data from this site, all data will be 

treated as independent and representative of the quality of groundwater at the site.  Statistical 

methods used, and their application to data from this site, will be in general accordance with the 

EPA standards referenced in the Unified Guidance. The groundwater monitoring data will 

analyzed statistically using the Sanitas statistical software. 

 

Historical groundwater data for cobalt, iron, nickel, zinc and VOCs dating back to March 2005 is 

available for each of the wells in the monitoring well network.  Historical data dating back to 

March 2008 is available for the remaining Appendix I metals for each well.   

 

Upon receipt of the laboratory analytical results, the results will be reviewed to assesses the 

potential for statistically significant increases (SSIs) of detected Appendix I VOCs and metals in 

groundwater samples collected from the facility monitoring well network.  Statistical analysis will 
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only be conducted for parameters that were reported in groundwater samples collected during 

each groundwater monitoring event.   

 

Monitoring well MW-7 will be used as the background groundwater quality monitoring location 

used for statistical evaluations. Monitoring wells MW-1, MW-2, MW-4, and MW-6 will be used as 

compliance wells. The historically detected constituents, data sets, and time versus 

concentrations graphs will be provided in each semi-annual report. 

 

8.2 TEST FOR NORMALITY 

In accordance with the EPA Unified Guidance, a test for normality should be conducted on the 

appropriate constituents to determine the appropriate statistical method to be used to evaluate 

groundwater analytical data as it relates to the distribution of these constituents.  A test for 

normality will be completed for the appropriate constituents, as discussed in the following 

paragraphs, and will satisfy the performance standards required for the selection of the 

statistical procedures to be used at a facility in accordance with ADEM Administrative Code R. 

335-13-4-.27(2)(m)1. 

 

Typically, groundwater analytical data is subjected to a distribution analysis to determine if the 

data is normally distributed or can be transformed to a normal distribution using either log-

normal or ladder of powers data transformations.  If data is normally distributed, or can be 

transformed to create a normal distribution, a parametric statistical analysis is recommended.  

However, when the data contains a large percentage of non-detects (greater than 50%), the 

validity of distribution tests are questionable, suggesting that a non-parametric statistical 

analysis be used. 

 

In order to determine if a parametric or non-parametric statistical analysis should be conducted, 

a test for normality will be completed for the detected constituent(s) with less than 50% non-

detects in an effort to determine if the data set for the detected constituent(s) is normally 

distributed or can be transformed to a normal distribution.  The Shapiro-Wilks Test for Normality 

will be used for constituents with less than 50 measurements and the Shapiro-Francia Test for 

Normality will be used for constituents with greater than 50 measurements, as discussed in 

Chapter 10 of the Unified Guidance.   
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If data is normally distributed, or can be transformed to create a normal distribution, a 

parametric statistical method will be used.  When the data is not normally distributed, or cannot 

be transformed to create a normal distribution, a non-parametric statistical method will be used.  

Additionally, when the data contains a large percentage of non-detects (greater than 50%), the 

validity of distribution tests are questionable and it is suggested that a non-parametric method 

be used.  

 

During historical monitoring events, detected concentrations of Appendix I metals have had non-

detect rates of greater than 50%, with the exception of barium.  Therefore, it is anticipated that 

tests for normality may be completed for barium during future groundwater monitoring events.  

Since there are more than 50 measurements for this constituent, the Shapiro-Francia Test for 

Normality will most likely be used, as discussed in Chapter 10 of the Unified Guidance.   

 

Based on the high rate of non-detects for the remaining constituents historically detected in 

samples collected from the site, non-parametric statistical analysis will most likely be used in 

assessing groundwater quality during all future monitoring events.  In the event a detected 

concentration does show non-detect rates of less than 50%, then a test for normality will be 

conducted for that constituent, and a determination for using either parametric or non-

parametric statistical analysis will be made based on the outcome of the test. 

 

8.3 TESTS FOR OUTLIERS 

A test for outliers will be conducted when multiple values in a dataset appear anomalously low 

or high when compared to other values (Unified Guidance).  These tests will only be conducted 

for constituents detected in the compliance wells during each groundwater sampling event to 

determine if there are outliers in the historical dataset as per the Unified Guidance.  In order to 

screen for outliers a Tukey’s Outlier Screening, or either a Dixon’s Test or a Rosner’s Test will 

be conducted.  In the event a outlier is identified, an attempt will be made to determine the 

cause of the outlier, i.e. lab error, field error, etc., if possible.  If outliers are identified within a 

constituent’s dataset, a determination will be made as to whether the outlier(s) should remain or 

be removed from the dataset prior to completing the statistical analysis.  

 

8.4 INTER-WELL STATISTICAL ANALYSIS 

Based on a review of the historical laboratory analytical results from groundwater samples 

collected from the monitoring well network, an inter-well statistical analysis will be completed for 
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the determination of SSIs in constituent concentrations in groundwater samples collected during 

each semi-annual event. The type of statistical method that will be used for evaluating 

groundwater data for this site will be the Inter-Well Non-Parametric Prediction Limit analysis in 

accordance with ADEM Administrative Code R. 335-13-4-.27(2)(l)3.  In the event a future 

detected concentration of a constituent has a non-detect rate of less than 50%, and a test for 

normality is warranted, an Inter-Well Parametric Prediction Limit analysis may be conducted for 

that constituent if the data is normally distributed, or can be transformed to create a normal 

distribution. 

 

Should the statistical analysis confirm the presence of a SSI for one or more target constituents 

over background groundwater quality, Axis Industrial Landfill will comply with the requirements 

of ADEM Admin. Code 335-13-4-.27(n)3 and notify the Department within 14 days of the finding.   

 

8.5 SEN’S SLOPE TREND ANALYSIS – APPENDIX I VOCS 

8.5.1 VOC Analytical Results & Double Quantification Rule  

Historically, two (2) of the forty-seven (47) Appendix I VOCs have been detected in one or more 

of the wells in the closed landfill monitoring well network.  These include chloroform in samples 

historically collected from MW-6, and toluene which was detected in samples collected from 

background well MW-7 and compliance wells MW-2 and MW-4 in March 2020.  No other VOCs 

were detected in the samples collected from the monitoring well network.  Pursuant to the 

Unified Guidance, when background sample data consists entirely of non-detects for a specific 

constituent, but there are detections above the laboratory detection limit in samples collected 

from compliance wells, then the Double Quantification Rule (DQR) can be applied.  The DQR 

states that an SSI is declared when a constituent/compliance well pair displays consecutive 

quantified detections above the detection limit and the constituent/background well pair(s) 

contains only non-detects.   Therefore, when the DQR is applied, further analysis to determine a 

SSI is not warranted.  If there are no consecutive detects (either from scheduled events and/or 

sampling following a detection), then the constituent/compliance well pair is not subjected to 

statistical analysis. 

 

Forty-five (45) of the forty-seven (47) Appendix I VOCs have not been detected historically 

(100% non-detects) in the samples collected from background well MW-7 or the compliance 

wells. In the event one of these constituents is detected during future monitoring events, the 

DQR will be applied with Department approval and retesting to determine whether the value 
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detected was an error.  If the constituent is detected during the resampling event, then that 

constituent will be subjected to statistical analysis.  

8.5.2 Sen’s Slope Trend Analysis 

According to the Unified Guidance, the Sen’s Non-Parametric Estimator of Slope is a method of 

estimating the true slope (change over time) of analytical data.  If the data shows an upward 

slope, there is evidence of an upward trend or increase in a constituent concentration.  “No 

identifiable trend” would indicate no significant increase or decrease in a particular constituent 

concentration over time. A decreasing trend would indicate decreasing constituent 

concentrations over time.  Since this method is non-parametric, it is considered suitable for a 

high percentage of non-detects and is not significantly affected by outliers.  

 

In an effort to further address SSIs indicated for Appendix I VOCs in samples collected from 

compliance wells during semi-annual groundwater monitoring events, a Sen’s Slope Trend 

analysis will be performed to determine if there is an identifiable trend in the target constituent 

concentration over time.    

 

8.6 IDENTIFICATION OF A SSI 

Should the statistical analysis confirm the presence of a SSI for one or more target constituents 

over background groundwater quality, Axis Industrial Landfill will comply with the requirements 

of ADEM Admin. Code 335-13-4-.27(2)(n)3 and notify the Department within 14 days of the 

finding.  Within 90 days of the determination of a SSI, an assessment monitoring program will 

be established and comply with ADEM Admin. Code 335-13-4-.27(4) unless a determination 

can be made that a source other than the landfill unit caused the contamination, or there was an 

error in sampling, analytical testing, or statistical analysis.  In the event there is determination of 

an alternate source, a report will be submitted to the ADEM for approval and placed in the 

operating record. 

 

If an outlier is used as part of the data set and does not indicate a SSI through inter-well 

analysis, then the outlier will be reevaluated following the next semi-annual groundwater 

monitoring event to determine if it should remain in the data set.  If an outlier indicates a SSI, 

then the results will be verified by conducting a resampling event within 45 days of the original 

event.  The results of the resampling event will be used to determine if the original outlier is 

valid.  If analytical results from the resampling event indicate that the original outlier is not valid, 
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then the analytical results from the resampling event will be added to the dataset and a 

determination for SSIs for that constituent will be reevaluated.  The results will then be 

submitted to the ADEM. 

 

8.7 REPORTING  

In addition to statistical analysis discussed above, the semi-annual report will also include, at a 

minimum, the following information: 

 

• A discussion of the environmental setting of the facility. 

• Summary tables of the laboratory analysis. 

• Monitoring well sampling records. 

• A table of historic groundwater elevations. 

• Historically detected constituents, data sets, and time versus concentrations graphs. 

• Copies of the laboratory reports. 

• Potentiometric surface map(s) illustrating groundwater elevation and flow direction. 

• Time versus Concentration Graphs for each detected constituent. 

• Other supporting figures, such as site and well location maps. 
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Monitoring Well

Groundwater 

Elevation       

(ft-amsl)

Distance 

Detween Wells 

(feet)

Gradient (i)

Hydraulic 

Conductivity 

(cm/sec)

effective 

porosity  

(ne)

Estimated Flow 

Velocity 

(feet/year)

MW-7 15.69

MW-2 13.15 1505.00 0.00169 0.001000 0.25 6.98

MW-6 13.77

MW-4 13.39 770.00 0.00049 0.001000 0.25 2.04

average 0.00109 average 4.51

gradient velocity

Notes:

1.  Effective porosity values from Freeze & Cherry (1979) Table 2.4.

2.  Hydraulic conductivity values were obtained from Freeze and Cherry (1979) Table 2.2

ft-amsl - feet above mean sea level

cm/sec - centimeters per second

September 18, 2017

Appendix B

Calculated Groundwater Flow Velocities
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STATIC WATER LEVEL (feet): TIME:

TIME
DEPTH TO 

WATER (feet)

pH (standard 

units)

COND. 

(mS/cm)

TURBIDITY 

(NTUs)

DISSOLVED 

OXYGEN 

(mg/L)

TEMP. (°C)

REDOX 

(ORP) 

(mV)

COLOR ODOR

REMARKS:

SAMPLE METHOD:

VOLUME #CONTAINERS

Verify Well Cap Secured and Locked* Yes: 

Phone (205) 985‐4874   Fax (205) 987‐6080

REMARKS:  

CALIBRATION INFORMATION:

SAMPLED BY (PRINT): SAMPLER(S) SIGNATURES:

HIGHLAND TECHNICAL SERVICES, INC.

528 Mineral Trace

Hoover, Alabama 35244

SAMPLING DATA

SAMPLE DATE: SAMPLE TIME:

ANALYSIS AND/OR METHOD PRESERVATIVE USED: COMMENTS:

WELL VOLUME (gallons):

PURGING DATA

INITAIL PUMP OR TUBING DEPTH IN WELL (feet): FINAL PUMP OR TUBING DEPTH IN WELL (feet):

PURGING INITIATED AT: PURGING ENDED AT: TOTAL VOLUME PURGED (gallons):

LENGTH OF WATER COLUMN:

GROUNDWATER SAMPLING LOG

SITE NAME:    PROJECT:   HTSI PROJECT NO:   

FIELD PERSONNEL/SAMPLER: WEATHER CONDITIONS: DATE:

WELL NO:       WELL DIAMETER (in):    PURGE PUMP TYPE OR BAILER:

TOTAL WELL DEPTH (feet):

DEPTH TO FREE PRODUCT (feet):
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MW-1 MW-2 MW-4 MW-6 MW-7

71.80 73.00 81.50 85.10 85.20

6.44 NA NA NA NA

NA NA NA NA NA

4" PVC 4" PVC 4" PVC 4" PVC 4" PVC

Good Good Good Good Good

Signature

RECORDED BY: 

WELL NUMBER

purging equipment, and sampling equipment were

properly cleaned prior to use in each well.                  

Axis Industrial Landfill

PROJECT NO:

PROJECT NAME: 

SITE LOCATION: 

Dissolved Oxygen (mg/L)

Groundwater Temperature (degrees C)

Oxidation-Reduction Potential (mV)

Number of Containers Filled

Water Clarity

Purge Time (military)

Minimum Purge Volume (gal)

Actual Purge Volume (gal)

Equipment Used

Purge Date (mm/dd/yyyy)

I certify that all water level measurement devices,

Sampling Time (military)

Weather Conditions

Equipment Used

Groundwater pH (std units)

Specific Conductance (mS/cm)

Turbidity (NTU)

Current Well Condition

WATER LEVEL DATA

Date (mm/dd/yyyy)

WELL SAMPLING DATA

Sampling Date (mm/dd/yyyy)

Time (military)

Measured Total Depth (ft below TOC)

Static Water Level (ft below TOC)

Static Elevation (ft - AMSL)

WELL PURGE DATA

GENERAL WELL DATA

Top of Casing (TOC) Elevation (ft)

Original Total Depth (ft below TOC)

TOC Height (ft above/below grade)

Screened Interval (ft)

Well Diameter (in)/Material

38.28 46.17 47.30 47.60 49.26

MONITORING WELL SAMPLING RECORD

Axis, Alabama

NA = Not Applicable/Not Available

REMARKS

Parameters to be Analyzed*

HIGHLAND TECHNICAL SERVICES, INC.

 528 Mineral Trace

Hoover, Alabama 35244
Phone (205) 985-4874   Fax (205) 987-6080
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ENVIRONMENTAL

SCIENCE CORP.
 12065 Lebanon Road
 Mt. Juliet, TN 37122

Phone (800) 767-5859
FAX  (615) 758-5859

Rush? Date Results Needed:

Phone (615) 758-5858

Immediately Packed on Ice  N ____  Y ___

City/Sate
Collected

SS GW WW DW OT pH    _______________  Temp     ______________

 Flow _______________  Other    ______________ 

     Three Day . . . . . . . 25%

Billing Information: Analysis/Container/Preservative Chain of CustodyHighland Technical
Services, Inc.
528 Mineral Trace
Hoover, AL 35244

Axis Industrial Landfill

Lori Norton

lnorton@htsienv.com

Axis, AL

G

CoC Seals Intact: ____ Y ____ N _____ NA

Billy Cooch
Rectangle

Billy Cooch
Rectangle

Billy Cooch
Rectangle

Billy Cooch
Rectangle

Billy Cooch
Line

Billy Cooch
Line

Billy Cooch
Line

Billy Cooch
Line

Billy Cooch
Line

Billy Cooch
Line
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