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Final  losure Plan and Post- losure Monitoring and Maintenance Plan 

Bonzi Sanitation Landfill 

EXE UTIVE SUMMARY 

The following Final  losure Plan and Post- losure Monitoring and Maintenance Plan (referred 

to hereinafter as the Final  losure Plan) describes planned final closure and post-closure 

monitoring and maintenance procedures for Waste Management Units (WMUs) II, III, and a 

portion of IV at the Bonzi Sanitation Landfill, located in Stanislaus  ounty,  alifornia. In 

addition to meeting the requirements specified in Title 27 of the  alifornia  ode of Regulations 

(  R), the Final  losure Plan addresses comments from the Regional Water Quality  ontrol 

Board (RWQ B) included in a letter dated May 22, 2006 and from the  alifornia Department of 

Resources Recycling and Recovery ( alRecycle), formerly the  alifornia Integrated Waste 

Management Board ( IWMB) in a letter dated March 29, 2006 regarding a previously prepared 

Final  losure Plan that was submitted by EBA Engineers in February 2006. Geo-Logic Associates 

(GLA) has updated the Final  losure Plan based on comments received from the RWQ B and 

 alRecycle in letters dated June 27, 2013, March 5, 2014, July 24, 2014, November 25, 2014, 

and December 9, 2014 regarding the previously prepared July 2006 Final  losure Plan 

submitted by Geomatrix and the October 2014 Final  losure Plan prepared by Geo-Logic 

Associates. 

PURPOSE AND S OPE OF DO UMENT 

Pursuant to   R Title 27 requirements, the purpose of this Final  losure Plan is to: 

1. Provide an accurate schedule of all actions necessary to close the landfill and to 

carry out post-closure maintenance. 

2. Provide an accurate estimate of the cost of achieving each action listed in the 

plan. 

3. Provide a detailed plan and schedule for the operator to implement upon closure 

of the landfill. 

4. Provide an enforceable list and schedule of actions necessary for providing water 

quality protection at the landfill during the closure and post-closure maintenance 

periods. 

The following Final  losure Plan has been prepared in accordance with these objectives and 

includes a detailed description of each item contained in   R Title 27 §21790(b)(1) through 

(b)(8); a description of the sequence of closure stages; a cost estimate for closure and post-

closure activities; and a demonstration of financial responsibility. The Final  losure Plan also 

includes an index (Table E-1) that immediately precedes the main body of text and identifies 

where the information required by   R Title 27 may be located in the document. 

PRIN IPAL  LOSURE  OMPONENTS 

Principal closure activities described in the following Final  losure Plan include construction of 

final cover, surface water drainage structures, and completion of a flood protection berm 

around the landfill. Other environmental control and related systems such as groundwater 
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monitoring wells, landfill gas (LFG) collection wells, and a groundwater treatment system (GTS) 

are currently in place at the landfill.  losure construction will be performed under the 

 onstruction Quality Assurance ( QA) procedures included in the  QA Plan that is appended to 

this document. 

Final  over and Grading 

The final cover proposed for WMUs II - IV includes the following layers (from bottom to top): 

• A 2-ft-thick (minimum) compacted intermediate cover (placed in the Fall of 2012); 

• A variable thickness compacted foundation layer (to provide a proper grades for layers 

placed above); 

• A low permeability layer consisting of 60-mil linear low density polyethylene 

(LLDPE) geomembrane; 

• A double-sided geocomposite drainage layer on top of the LLDPE along the 

northern side slope; and 

• A 1.5-ft-thick layer of vegetative/protective cover soil. 

The landfill is unlined and the low permeability LLDPE layer has an effective permeability that is 

much lower than the requirement to "attain a hydraulic conductivity of either 1x10-6 cm/sec 

(i.e., 1 ft/yr) or less, or equal to the hydraulic conductivity of any bottom liner system or 

underlying natural geologic materials, whichever is less permeable." The maximum (steepest) 

final grades proposed for closure are 4:1 (horizontal: vertical) and the top deck of the closed 

facility will be inclined at a minimum inclination of two percent. Final cover material sources 

will include interim cover soil that is currently in-place on the landfill and soil from borrow areas 

adjacent to the landfill. The final surface of the closed facility will be vegetated with a 

hydroseed mixture of native grasses and forbs that will not require irrigation. 

Surface Water Drainage  ontrol 

The surface water drainage system for closure was designed based on the 100-year, 24-hour 

storm event. Storm water control structures to be constructed during closure include a series 

of perimeter ditches and culverts that will discharge to the existing northern storm water 

sedimentation basin. The landfill is located within a 100-year flood plain and will be protected 

from washout or inundation by a perimeter berm. 

Groundwater and Landfill Gas Monitoring and  ontrol 

Monitoring, control, and treatment systems for groundwater and LFG in WMUs II through IV 

are currently in place and will continue operating during the closure and post-closure 

maintenance periods. Modification to the current monitoring and control systems during 

closure may include vertical extension of LFG extraction wells and horizontal collector trench 

risers, relocation and installation of additional header system piping and laterals, and 
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relocation/installation of condensate collection dropouts. Similar modifications may also be 

required for selected groundwater monitoring wells and perimeter LFG monitoring points along 

the eastern and southern property boundaries as a result of the perimeter access road 

construction. Two additional landfill gas monitoring probes will be installed prior to closure 

activities. 

Sequence of  losure  onstruction 

The principal tasks to be performed and general sequence of closure stages include: 

1.  EQA  ompliance. The existing Solid Waste Facilities Permit (SWFP) for the landfill 

references a Negative Declaration that was prepared and certified by the Stanislaus 

 ounty Department of Environmental Resources and submitted to the State 

 learinghouse (State  learinghouse No. 92012070) on January 23, 1992. It is uncertain 

whether the Negative Declaration specifically addresses closure of the landfill (the 

RWQ B is currently trying to locate this document). In the event the current Negative 

Declaration addresses closure, the project is  EQA compliant. If additional  EQA 

documentation is required for compliance, it is assumed to include preparation of 

documents to support certification of a Negative Declaration or Mitigated Negative 

Declaration for the closure project. Preparation of a new or Supplemental Environmental 

Impact Report (SEIR) is not anticipated. In the event additional  EQA work is required, it 

will be performed prior to closure approximately on the schedule described in this Final 

 losure Plan. 

2. Preparation of Final  onstruction Documents. Final construction documents including 

Drawings, General  onditions, and Technical Specifications are included in this Final 

 losure Plan. These documents will then be used for bidding and to select a closure 

construction contractor. 

3. Final  over  onstruction. Final cover construction will include placement of the 

foundation layer, LLDPE low permeability layer, placement of the geocomposite drainage 

layer, and placement of the vegetative/protective cover layer. Modifications (if any) to the 

LFG system and groundwater monitoring wells will be performed concurrently with cover 

construction. Approximately 2-feet of intermediate cover were placed by Sukut 

 onstruction in the Fall of 2012. 

4. Surface Water Drainage and Access Road  onstruction.  onstruction of the surface water 

drainage system and perimeter access road will be constructed concurrently with the final 

cover. The hydroseed vegetative surface will be placed following completion of the 

surface water drainage system and final cover. 

5.  losure  onstruction  ertification. Following completion of closure activities, a final 

closure  QA report will be submitted that certifies closure of the parcel in general 

accordance with the plans and specifications for the project. The report will include as-

builts of the geomembrane panel layout. 
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Bonzi Sanitation Landfill 

 onstruction Quality Assurance 

The  QA Plan for closure describes procedures to ensure that materials and procedures used in 

the construction of the final cover will be tested, installed, and monitored in accordance with 

the requirements of the final construction documents and the design specifications presented 

herein. The  QA Plan includes specific testing and acceptance requirements for the different 

closure components and describes the experience requirements of the contractor, the work 

crew, and the inspectors that will be associated with the project. 

POST- LOSURE MONITORING AND MAINTENAN E 

The goal of post-closure maintenance is to assure that the closed landfill continues to comply 

with the performance standard to minimize the infiltration of water into the waste, thereby 

minimizing the production of leachate and gas. To meet this objective, the Post-closure 

Monitoring and Maintenance Plan describe activities to: 

• Maintain the structural integrity and effectiveness of all containment structures, 

and maintain the final cover as necessary to correct the effects of settlement or 

other adverse factors; 

• Maintain monitoring and control systems and monitor the groundwater, surface 

water, and the unsaturated zone in accordance with applicable requirements of 

  R Title 27, Article l, Subchapter 3,  hapter 3, Subdivision 1 (§20380 et seq.); 

• Minimize erosion and related damage of the final cover due to drainage; and 

• Protect and maintain surveyed monuments [installed under §20950(d). 

 OST ESTIMATE AND FINAN IAL ASSURAN E 

The closure and post-closure cost estimates were prepared based on the assumption that a 

third party will be responsible to complete the closure construction activities described in this 

Final  losure Plan. A demonstration of financial responsibility for closure and post-closure care 

has been completed in accordance with the requirements of 27   R §22205 et seq. 
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TABLE E-1 

 LOSURE/POST  LOSURE REGULATORY MATRIX -  ALRE Y LE 

 ALRE Y LE -  LOSURE/POST-

 LOSURE MAINTENAN E PLAN -

PRELIMINARY  LOSURE PLANS 

 ALRE Y LE 

SE TION NO. 
SWR B SE TION NO. PLAN SE TION(S) 

 ost Analysis and Estimate 21790(b)(1) 
21769(b)(2)(A) & 

(c)(2)(A) 
Sect. 4.0 & App. H 

Maps 21790(b)(2 & 4) 
21769(b)(2)(B) & 

(c)(2)(D) 

Attached Figures & 

Drawings 

Final Treatment Procedures 21769(c)(2)( ) N/A 

Post- losure Land Uses 21790(b)(5) 21769(c)(2)(H) Sect. 3.1 

Estimate of Required  losure 21790(b)(6) Sect. 2.1.4 

Estimated  losure Date 21790(b)(7) 21769(c)(2)(B) Sect. 2.1.5 

 losure Activities 21790(b)(8) Sect. 2.2 

Site Security and Structure Removal 21790(b)(8)(A) Sect. 2.2.8 

Final  over and Grading 21790(b)(8)(B) 21090 Sect. 2.2.1 & 2.2.2 

 onstruction Quality Assurance 21790(b)(8)( ) 21090(b)(1)(E) Sect. 2.4 & App.   

Drainage and Erosion  ontrol 21790(b)(8)(D) 21090(b)(1) and (3) Sect. 2.2.6, 2.2.7 & App. E 

Gas Monitoring 21790(b)(8)(E) 20425(d)(3) Sect. 2.3.4, 3.3.4 & App J 

Leachate Monitoring 21790(b)(8)(F) 21090(c)(2) N/A 

Items Under 21790 (Preliminary 

Plans) 
21800(c) 21090 All Sections 

Sequence of  losure Stages With 

Dates 
21800(c) 21769(c)(2)(B) Sect. 2.7 

Schedule for Disbursement 21800(d) Sect. 5.0 

Description of Planned Uses per 

21190 
21825(b)(1) 21769(c)(2)(H) Sect. 3.2 

Description of Maintenance per 

21180 
21825(b)(2) Sect. 3.0 

Emergency Response Plans per 

21130 
21830(b)(1) N/A 

List of Responsible Parties 21830(b)(2) N/A 

Post- losure Planned Uses per 

21190 
21830(b)(3) 21769( c ) Sect. 3.2 
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 ALRE Y LE -  LOSURE/POST-

 LOSURE MAINTENAN E PLAN -

PRELIMINARY  LOSURE PLANS 

 ALRE Y LE 

SE TION NO. 
SWR B SE TION NO. PLAN SE TION(S) 

As-built Description of Monitoring 

and  ontrol Systems, etc. 
21830(b)(4) N/A 

Description of Maintenance per 

21180 
21830(b)(5) N/A 

Operations and Maintenance Plan 

for Gas  ontrol System 
21830(b)(6) N/A 

Plan to Report Results of 

Monitoring/ ontrol per 21180 
21830(b)(7) N/A 

Post- losure Maintenance  ost 

Estimates per 21840 
21830(b)(8) 21769( c )(2)(A) Sect. 4.0 & App. H 

TABLE 2-2 

 LOSURE/POST  LOSURE REGULATORY MATRIX – SWR B 

SWR B REQUIREMENT 
SWR B 

 ITATION 

RELATED 

 ALRE Y LE 

 ITATION 

SE TION 

RANGE(S) 

FULFILLING 

SWR B 

 ITATION 

 hapter 3.  riteria for All Waste Management Units, Facilities, and Disposal Sites 

Subchapter 5.  losure and Post- losure Maintenance ** 

Article 1. General Standards For All Waste Management Units ** 

20950. General  losure and Post- losure 

Maintenance Standards Applicable to Waste 

Management Units (Units) for Solid Waste. 

20950 

re (f): 21780(a)(3), 

21790(b)(1), 

21800(c), 21820, 

21840 

All Sections 

Article 2.  losure and Post- losure Maintenance Standards for Disposal Sites and Landfills 

21090.  losure and Post- losure Maintenance Requirements for Solid Waste Landfills. 

Final cover requirements (general) 21090(a)-(a)(2) 

21140, 

21790(b)(8)(B), 

21800(c) 

Sect. 2.2.1 

Erosion control layer 21090(a)(3)-(a)(3)(A)3. 

21140, 21150, 

21790(b)(8)(D), 

21800(c) 

Sect. 2.2.1 & 

2.2.7 

Maintenance (& plan for) 21090(a)(4)-(a)(4)(D) Sect. 3.3 

Discharges of liquids to covers (leachate & 

condensate) 
21090(a)(5)(A) N/A 

Discharges of liquids to covers (other liquids) 21090(a)(5)(B) 
20800, 

21600(b)(8)(D) 
N/A 
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SWR B REQUIREMENT 
SWR B 

 ITATION 

RELATED 

 ALRE Y LE 

 ITATION 

SE TION 

RANGE(S) 

FULFILLING 

SWR B 

 ITATION 

Stability analysis 21090(a)(6) 
21145, 

21790(b)(8)(B) 

Sect. 2.2.3 & 

App. D 

Grading requirements (performance 

standards) 
21090(b)-(b)(3) 

20650, 21142(a), 

21150, 

21600(b)(4)(D), 

21790(b)(8)(B) 

Sect. 2.2.2 

General post-closure duties 21090(c)-(c)(5) 

re (c)(2): 21150, 

21160, 21180, 

21790(b)(8)(F) // 

re (c)(4): 

21600(b)(8)(F) 

Sect. 3.0 & 3.3 

Landfill closure deadline & extension 21090(d) 

21110, 

21790(b)(8), 

21800(c)---N/A 

N/A 

Final cover survey(s) 21090(e)-(e)(4) 21142(b) 

Optional clean closure 21090(f)-(f)(2) 21810 N/A 

21132. Landfill Emergency Response Plan 

Review. 
21132 N/A 

21400.  losure Requirements for Surface 

Impoundments. 
21400 N/A 

21410. SWR B -  losure Requirements for 

Waste Piles. 
21410 N/A 

 hapter 4. Documentation and Reporting For Regulatory Tiers, Permits, WDRs, and Plans 

Subchapter 4. Development of  losure/Post- losure Maintenance Plans 

SWR B -  losure and Post- losure Maintenance Plan Requirements. 

Prelim.  l/P- l Plan purpose 21769(b)(1) N/A 

Prelim.  l/P- l Plan contents cost analysis 21769(b)(2)-(b)(2)(B)5. N/A 

Final  l/P- l Plan 21769(c)-(c)(2)(H)3. All Sections 

 hapter 5. Enforcement 

Article 4. Enforcement by Regional Water Quality  ontrol Board (RWQ B) ** 

22190. SWR B - Mandatory  losure ( ease 

and Desist Orders). 
22190(b) N/A 

 hapter 6. Financial Assurances at Solid Waste Facilities and at Waste Management Units for Solid Waste 

Subchapter 2. Financial Assurance Requirements 

Article 1. Financial Assurance for  losure 

22207. SWR B -  losure Funding 

Requirements. 
22207(a) Sect. 5.0 
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SWR B REQUIREMENT 
SWR B 

 ITATION 

RELATED 

 ALRE Y LE 

 ITATION 

SE TION 

RANGE(S) 

FULFILLING 

SWR B 

 ITATION 

Article 2. Financial Assurance for Post-closure Maintenance 

SWR B - Post- losure Funding Requirements. 22212(a) Sect. 5.0 

Article 4. Financial Assurance Requirements for  orrective Action 

SWR B -  orrective Action Funding 

Requirements. 
22222 N/A 
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Final  losure Plan and Post- losure Monitoring and Maintenance Plan 

Bonzi Sanitation Landfill 

1.0 INTRODU TION 

Geomatrix and Geo-Logic Associates (GLA) are pleased to present this revised Final  losure Plan 

and Post-closure Maintenance Plan (Final  losure Plan) for Waste Management Units (WMUs) II 

through IV at the Bonzi Sanitation Landfill, located in Stanislaus  ounty  alifornia. Revisions to 

the Final  losure Plan were completed to address comments from the Regional Water Quality 

 ontrol Board (RWQ B) in a letter dated May 22, 2006 and from  alRecycle, formerly the 

 alifornia Integrated Waste Management Board ( IWMB) in a letter dated March 29, 2006 

regarding a previous Final  losure Plan for WMUs II though IV prepared by EBA Engineers in 

February 2006. This revised Final  losure Plan has been prepared in accordance with in the 

Stipulated Judgment for Injunction,  ivil Penalties, and Relief dated December 23, 2005 

(Stipulated Judgment), Title 27 of the  alifornia  ode of Regulations (  R) and Section 40 of the 

 ode of Federal Regulations ( FR). In addition, GLA has provided updates based on comments 

received from the RWQ B and  alRecycle in letters dated June 27, 2013, March 5, 2014, and 

July 24, 2014 regarding the previously prepared July 2006 Final  losure Plan submitted by 

Geomatrix. 

The Bonzi Sanitation Landfill is privately owned and operated by Ma-Ru Holding  ompany, Inc. 

and includes four separate WMUs (I, 11, III, and IV) WMU II and the western half of WMU III are 

 lass III disposal modules and WMU IV and the eastern half of WMU III are "unclassified" inert 

disposal modules. WMU I, which operated as a  lass III disposal module and was the initial 

location of disposal operations at the landfill, was closed in 1998. 

In general, the objectives of this Final  losure Plan is to identify and describe the tasks for 

closing WMUs II through IV in a manner that will protect the public health and safety and the 

environment. This Final  losure Plan also serves as the basis for developing an estimate of the 

costs associated with closure of WMUs Il through IV. It should be noted that this Final  losure 

Plan was developed at the request of the RWQ B to address  ompliance Item #20 of the 

Stipulated Judgment that requires submittal of a final closure plan for WMUs II and III. 

Although closure of WMU IV is not part of the Stipulated Judgment, Ma-Ru Holding  ompany, 

Inc. has elected to incorporate the closure of this WMU into the closure program. As a result, 

this Final  losure Plan addresses the closure of all three WMUs at the Landfill. 

A copy of the Final  losure Plan will be maintained at the landfill throughout active operations, 

closure, and the post-closure maintenance period. In the event it becomes impractical to 

maintain a copy at the landfill during the closure or post-closure maintenance period, a copy of 

the Final  losure Plan will be maintained at an alternate location, as approved by  alRecycle. 

1.1 Background 

The landfill has been operated as a waste management facility since 1967. The entire facility 

includes four WMUs, identified herein as WMUs I through IV (Drawing G02). The WMUs are 

unlined and are not equipped with leachate collection and removal systems. WMU I represents 
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the initial disposal module used for waste placement operations, followed by WMU II, the 

western half of WMU III, the eastern half of WMU III, and WMU IV. General characteristics of 

the WMUs include: 

• WMU I: This  lass III module is approximately 36.4 acres in size and was operated from 

1967 to 1978. The types of waste deposited in this module include municipal refuse, 

agricultural wastes, industrial wastes, and construction wastes. The estimated volume of 

waste placed in WMU I is approximately 2 million cubic yards (yd3). 

• WMU II: This  lass III module is approximately 17.7 acres in size and was operated from 

1978 to 1984. The types of waste deposited in this module include municipal refuse, 

agricultural wastes, industrial wastes, and construction wastes. The estimated volume of 

waste placed in WMU II is approximately 750,000 yd3. 

• WMU III (Western Half): This  lass III module is approximately 10.9 acres in size and was 

operated from 1984 to 1992. The types of waste deposited in this module include 

agricultural wastes, industrial wastes, and construction wastes. The estimated volume of 

waste placed in the western half of WMU III is approximately 262,000 yd3. 

• WMU III (Eastern Half): This "unclassified" module is approximately 8.9 acres in size and 

was operated from 1992 to 1999. The placement of waste in this module represented the 

operational transition to the acceptance and disposal of inert wastes only, thereby 

providing the basis for its "unclassified" designation by the RWQ B. The types of waste 

deposited in this module include industrial and construction wastes. The estimated 

volume of waste placed in the eastern half of WMU III is approximately 215,000 yd3. 

• WMU IV: WMU IV, which is approximately 19.6 acres in size (including the northern 

stormwater retention basin), has been in operation since 1999 and is currently inactive. 

Similar to the eastern half of WMU III, WMU IV is an "unclassified" module that has been 

used for inert wastes only as defined in 27   R, §20230. At the time of site preparation, 

this module was inadvertently over-excavated below the historic high groundwater 

elevation. As a result, and as mandated by the RWQ B, the over-excavated portion was 

filled with only concrete, clean earth, and rock to an elevation of 58 feet above mean sea 

level (MSL). The types of waste used to fill portions above the 58 feet MSL baseline 

include inert waste defined in 27   R, §20230 and other inert wastes specifically 

permitted under the Landfill's current Solid Waste Facilities Permit (SWFP) (No. 50-AA-

003) and Waste Discharge Requirements (WDRs) Order No. 98-093. 

As previously noted, WMU I was closed in 1998. The final closure construction activities 

encompassed the installation of a final cover system that included (in ascending order): a 24-

inch thick foundation layer; a 30-mil minimum thickness polyvinyl chloride (PV ) flexible 

membrane low-hydraulic-conductivity layer; and an 18-inch thick vegetative layer. 

Improvements to WMU I also included the installation of interior and perimeter drainage 

facilities. 
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Final  losure Plan and Post- losure Monitoring and Maintenance Plan 

Bonzi Sanitation Landfill 

The landfill is currently inactive. Existing environmental control facilities include active 

treatment processes for both groundwater and landfill gas (LFG). Other pertinent ancillary 

facilities associated with the landfill are all located outside the limits of buried refuse and are 

summarized below (the locations of these facilities are shown on Drawing G02): 

• A tipping/processing area Is located within the north-central portion of the site between 

WMUs I and IV. This area is lined with reinforced concrete and is approximately 102,000 

square feet (ft2) in size. A truck loading dock is located near the northeast corner of the 

tipping area. 

• An equipment maintenance shop located within the southwest portion of the 

tipping/processing area. This shop consists of a metal building and is approximately 6,400 

ft2 in size. 

• A hazardous materials storage container is located at the southwest corner of the 

equipment maintenance shop. This container is stored beneath the equipment 

maintenance shop southern canopy. 

• An administrative office is located at the western entrance main gate off Hatch Road near 

the landfill northern property boundary. 

• The scalehouse and scale are located northeast of the administrative office. 

• A vehicle canopy is located southeast of the administrative office. 

• A lunchroom and storage building are located west and adjacent to the administrative 

office. 

• A single-family residence for a landfill employee is located west and adjacent to the 

lunchroom/storage building. 

• A water supply well is located north and adjacent to the single-family residence. The 

water supply well is inactive. 

• A 10,000-gallon above ground water tank is located east of the scalehouse. 

• A drop box storage area (approximately 1.3 acres in size) is located north and adjacent to 

WMU IV. 

• A miscellaneous storage area (approximately 7 acres in size) is located in the northeast 

corner of the property. This area includes two pole bam/canopy structures. 

• A groundwater treatment system (GTS) complex and LFG flare station (including two, 

3,200-gallon high-density polyethylene [HDPE] condensate storage tanks) is located west 

of the single-family residence. 

• The GTS retention pond (approximately 4.4 acres in size) is located in the southwest 

corner of the landfill property. 

The landfill currently operates under permits issued by the Stanislaus  ounty Department of 

Planning and  ommunity Development,  alRecycle, RWQ B, and San Joaquin Valley Air 
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Bonzi Sanitation Landfill 

Pollution  ontrol District (SJVAP D).  opies of the landfill's active permits are included in 

Appendix A. 

1.2 Final  losure Plan Organization 

Details of the closure design concepts are presented in Section 2. In general, Section 2 

identifies and describes the tasks for closing WMUs II through IV in a manner that will protect 

the public health and safety and the environment. Section 3 of the Plan describes the post-

closure monitoring and maintenance procedures for WMUs II through IV, including operation 

and maintenance requirements of the LFG system and the GTS. The engineer's cost estimate to 

implement the closure activities and corresponding fund disbursement schedule are presented 

in Section 4 and Section 5, respectively. References are included in Section 6 and supporting 

calculations and documentation are included in the appendices. 

2.0 FINAL  LOSURE PLAN 

2.1 General Site Information 

2.1.1 Location 

27 CCR,  21800(c) and  21790(b)(2) 

The general location of the landfill is shown on Drawing G01. The landfill is located in the 

northern one-half of Section 12, Township 4 South; Range 8 East, Mount Diablo Baseline and 

Meridian, at 2650 West Hatch Road in an unincorporated area of Stanislaus  ounty,  alifornia. 

The site is approximately three miles southwest of Modesto and five miles west of State 

Highway 99 and comprises Assessor's Parcel Numbers 017-41-36 and 017-41-11. The point of 

access for the landfill is from Hatch Road, which borders the site to the north. 

Site plans showing existing features of the facility, legal property boundaries, on-site structures, 

entry roads, total permitted acreage of the landfill, and total acreage used for waste disposal 

are shown on Drawings G01 and G02. As shown on Drawing G02, the entire property 

encompasses approximately 135 acres, of which approximately 115 acres are permitted for 

solid waste disposal under the existing SWFP No. 50-AA-0031. A copy of the SWFP is enclosed 

in Appendix A of this Plan. The remaining 20 acres correspond to the GTS retention pond area 

(13 acres) in the southwest corner of the property and a miscellaneous storage area 

(approximately 7 acres) located in the northeast corner of the property. Previous and current 

site operations have encompassed most of the 115-acre permitted area except for a small area 

1 Note that the landfill SWFP and WDRs indicate the facility is located on a 128-acre parcel that is comprised of Assessor's 

Parcel Numbers 17-41-36 and 17-41-11. This acreage generally corresponds to the permitted area (115 acres) and the GTS 

retention pond area (13 acres). However, the 128-acre reference does not account for the 7-acre storage area located in the 

northeast corner of the property, which is technically part of Assessor's Parcel Number 17-41-36. Accordingly, the entire 

property acreage (135 acres) presented in the previous paragraph reflects the adjusted acreage to account for this omission. 
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along the northern property boundary that is used for site access and storage, the 

administrative office, a single-family residence, the GTS complex, and the LFG flare station. 

Land use within one mile of the site is primarily agricultural. Those areas within one mile that 

are not used for agriculture are comprised of open space, residential developments, and 

commercial use properties. Land within 1,000 feet of the site was originally zoned for Exclusive 

Agricultural (A-2-10) at the time the landfill's SWFP was granted in 1984. General land uses 

within 1,000 feet of the landfill property boundary include: 

• Lands north of the landfill are used primarily for residential and industrial purposes, the 

Riverdale Park Tract subdivision is located approximately 100 feet north of the northern 

Landfill boundary. A transfer station/materials recovery facility (TS/MRF) owned and 

operated by Waste Management, Inc. is located north-northwest of the landfill. The 

TS/MRF property includes an old burn dump formerly operated by Modesto Disposal 

Service, Inc. A Veterans of Foreign Wars (VFW) facility is located east and adjacent to the 

TS/MRF property. The Tuolumne River borders each of the aforementioned 

developments and facilities and is located approximately 1,000 to 1,200 feet north of the 

landfill. 

• Lands west of the landfill are mixed agricultural, commercial, and residential uses. An 

auto wrecking yard and residence is located west and adjacent to the northern part of the 

landfill's western property boundary. 

• Lands south of the landfill are used exclusively for agriculture. These lands include an 

approximate 153-acre orchard to the south-southeast, a 14.5-acre orchard, and an 

approximate 140-acre vineyard to the south-southwest that is owned by Ma-Ru Holding 

 ompany, Inc. (the landfill owner). 

• Lands east of the landfill are used primarily for agriculture although a small market and 

house are situated on a 0.65-acre parcel located near the northeast corner of the site and 

are bounded to the west, south, and east by landfill property. A trucking company 

borders a portion of the landfill near the southeast property corner. 

2.1.2 Topographic Map 

27 CCR,  21769(c)(2)(D) 

Topographic maps of the site are presented in Drawings G02,  01,  02,  03, and  04. Drawing 

G02 includes a small-scale topographic map of the entire site, whereas Drawings  01 through 

 04 is are large-scale maps of the areas to be encompassed by the final closure activities (i.e., 

WMUs II through IV). Information added to the topography on these maps includes: 

• Final limits of waste placement in WMUs II through IV; 

• Boundaries of WMUs II through IV and associated areas to be encompassed by the final 

closure operations; 
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• Projected final contour grades for WMUs II through IV and surrounding areas (maximum 

elevation of the final cover is 97 feet MSL); and 

• Pertinent surface drainage patterns and features. 

2.1.3 Proposed Post- losure Land Uses 

27 CCR,  21769(c)(2)(H),  21800(c) and  21790(b)(5) 

Post- losure land use for WMUs II through IV will be non-irrigated open space. The respective 

WMUs will be vegetated at the time of closure and returned to a natural setting, with the 

exception of access roads, environmental monitoring and control systems, and drainage 

structures. A final cover post-closure maintenance program (described in Section 3) will be 

implemented to maintain the integrity and effectiveness of the final cover throughout the post-

closure period. 

2.1.4 Estimate of the Maximum Extent Requiring  losure 

27 CCR,  21800(c) and  21790(b)(6) 

Drawing  02 shows the estimated maximum area requiring closure as part of this Final  losure 

Plan. As shown on Drawing  02; the proposed closure area is approximately 48 acres and 

encompasses all of WMUs II and III and the southern portion of WMU IV. Because WMU IV and 

the eastern half of WMU III are "unclassified" modules that only contain inert wastes, the final 

cover requirements stipulated in 27   R, §21090(a) do not apply to these modules. However, 

extending the final cover into these areas is proposed as a groundwater quality protection 

measure and to enhance LFG collection efforts. For the case of WMU IV, the northernmost 

extent of the final cover will be terminated at the northern perimeter access road (see Drawing 

 11) at an elevation at or above the 58-foot MSL boundary within the over-excavated area. 

Additional information regarding closure of the over-excavated area is presented in Subsection 

2.2.5. 

2.1.5  losure Date 

27 CCR,  21800(c) and  21790(b)(7) 

The final receipt of waste for WMU IV was in 2009. An intermediate cover was placed in the 

Fall of 2012 and it is anticipated that the final cover and ancillary final closure components will 

happen in year 2015/2016. 

2.1.6 Final Treatment Procedures for Waste 

27   R, §21769(c)(2)( ) 

Wastes included in WMUs II through IV include municipal solid waste and inert waste that do 

not require additional treatment prior to closure. In the event wastes are exposed during 
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closure construction that could affect the final grading plan or the final cover, they will be 

relocated to other areas within WMUs II through IV and buried beneath the final cover system. 

2.2 Final  losure Design  omponents 

Design of the final cover system is presented in Subsection 2.2.1 through 2.2.8. 

2.2.1 Final  over System 

27 CCR  21800(c),  21790(b)(8)(B),  21140 and  21090(a) 

2.2.1.1 Proposed Final Cover Design 

The final cover design for WMUs II through IV will be constructed in accordance with applicable 

state and federal regulations to minimize infiltration of water into the buried waste, thereby 

minimizing the production of leachate and LFG. The proposed final cover system is shown in 

Drawings  10 and  11 includes (from bottom to top): 

• An intermediate cover layer consisting of a 24-inch thick layer of soil compacted to at 

least 90 percent relative compaction in accordance with ASTM D1557. This layer was 

placed in the Fall of 2012 by Sukut  onstruction which consisted of approximately 118,200 

yd3 of native soil from the borrow area shown on Drawing  03. In addition, Sukut 

 onstruction also excavated approximately 83,581 yd3 of inert material from the northern 

stormwater retention basin and place it within the depression areas of WMU II through 

IV. 

• A variable thickness foundation layer consisting of soil compacted to at least 90 percent 

relative compaction in accordance with ASTM D1557. The thickness of the foundation 

layer is variable as it is designed to provide a base cover at the design grades for 

placement of the low hydraulic conductivity layer. In accordance with   R Title 27 

requirements and depending on materials available at the time of closure construction, 

the foundation layer may also include contaminated soil, incinerator ash, or other waste 

materials. provided that such materials have appropriate engineering properties to be 

used for the layer. 

• A low hydraulic conductivity layer consisting of a 60-mil thick Linear Low Density 

Polyethylene (LLDPE) geomembrane liner with a hydraulic conductivity of less than or 

equal to 2 x 10-11 centimeters per second (cm/sec). Allowable material properties for the 

LLDPE will be included in the Technical Specifications for the project and are summarized 

in the  QA Plan (Appendix  ). 

• A double-sided geocomposite drainage layer placed along the northern sideslope to 

provide vegetative layer drainage. The geonet composite drainage layer will also serve to 

protect the liner during placement of the vegetative layer. 
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• An 18-inch thick layer of vegetative/protective cover soil that will be compacted to 

a firm consistency, and will be capable of supporting a hydroseed mixture of native 

grasses and forbs upon completion. 

The proposed seed mixture for closure will be based on local application experience 

and will include wheat straw, tackifier, and fertilizer. A drought-tolerant annual 

grass/legume mixture with an effective 12-inch root zone will be used to minimize 

potential root penetration to the barrier layer. Soil amendments to enhance 

germination and support the vegetation may also be broadcast prior to 

hydroseeding. 

2.2.1.2 Final Cover Construction 

 onstruction of the final cover will include the following generally sequential steps: 

• Existing vegetation on the surface of the intermediate cover will be removed in areas 

designated to receive final cover. 

• The miscellaneous inert waste piles stockpiled in the over-excavated portion of WMU IV 

have been removed and relocated to areas within WMUs II, III, and IV that required 

additional fill. The relocated refuse/inert materials was compacted following placement 

in accordance with the intermediate cover specifications (Geo-Logic, September 2012). 

• Following the relocation of refuse/inert materials as described above, 24-inches of 

intermediate cover soil was placed over WMUs II through IV. The soil fill material was 

moisture conditioned at the time of placement and compacted to a minimum 90 percent 

of maximum dry density pursuant to ASTM D1557 test procedures. 

• Areas with intermediate cover that can be incorporated into the final cover system will be 

fine graded by cutting or filling to eliminate rough or low areas. Upon completion of the 

fine grading operations, the upper 6 inches of the existing intermediate cover layer 

material will be scarified, moisture conditioned, and compacted to a minimum 90 percent 

of maximum dry density pursuant to ASTM D1557. 

• Additional foundation layer material will be placed, moisture conditioned, and compacted 

in 6-inch lifts to match final foundation layer design grades. 

• Following preparation of the foundation layer surface, the geomembrane will be deployed 

and the seams will be welded in accordance with the Technical Specifications for the 

project. 

• The protective geocomposite drainage layer will be deployed on top of the completed 

geomembrane along the northernmost sideslope. The geocomposite panels will be 

stitched in accordance with the Technical Specifications for the project. 

• Vegetative layer soil will be placed over the flexible membrane liner and geocomposite 

(northernmost sideslope). The need for amendments to support vegetation will be 
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evaluated by physical and chemical tests in accordance with the Technical Specifications 

and/or the  QA Plan for the project. 

• Following construction, the vegetated layer of the final cover will be seeded, fertilized, 

and mulched to establish a cover of annual grasses. The grass cover will provide erosion 

protection for the final cover and protection of the infiltration layer. Other naturally 

occurring grasses and forbs will probably become established on the final cover with time 

and will provide additional erosion protection. A drought-tolerant annual grass/legume 

mixture with an effective 12-inch root zone will be used to minimize potential root 

penetration to the barrier layer. Unless a roughened condition already exists, the area to 

be seeded will be roughened by scarifying, disking, harrowing, track walking, or otherwise 

worked to a depth of 2 to 4 inches. 

2.2.1.3 Proposed Final Cover Material Sources 

Based on the final cover design and the overall final grades shown on Drawings  01 and  02, 

approximately 416,500 yd3 of borrow source material will be required to construct the final 

cover system and associated appurtenances. The following breakdown summarizes the 

estimated in-place material requirements for the respective construction components: 

• Foundation Layer: 248,800 yd3 

• Vegetative Layer: 113,200 yd3 

• Miscellaneous Engineered Fill: 54,500 yd3 

The source material (about 416,500 yd3) will be obtained from the south-adjacent property. Of 

the 140-acres, approximately 18 acres will be utilized for borrow source material, and 

approximately 20 acres will be maintained for continued GTS discharge under WDR Order No. 

90-2152. 

2.2.2 Grading 

27 CCR,  21800(c),  21790(b)(8)(B),  21142 and  21090(b) 

Regulatory requirements for final grades at closure are included in 27   R, §21090(b) and 

§21142. In accordance with these requirements, the final landfill grades have been designed to 

minimize ponding, accommodate anticipated future settlement, and reduce run-off velocities 

to protect the final cover from soil erosion. As shown in Drawing  02, the maximum (steepest) 

final grades are 4:1 and the flattest portions of the final cover are two percent. 

2.2.3 Stability 

27 CCR;  21090(a) and  21750(f)(5) 

Stability analyses were performed to support design of the proposed final cover system and 

preparation of this Final  losure Plan. These analyses are described in detail in Appendix D and 
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Final  losure Plan and Post- losure Monitoring and Maintenance Plan 
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the results are summarized below. As described Appendix D, site-specific material property 

data are not currently available to quantify stability safety factors for the landfill. As a result, 

conservative (low) strength properties were assumed for the analyses. Site-specific tests using 

actual soil and geosynthetic materials that will be used for construction will be performed prior 

to closure construction to confirm the results of the analyses described in Appendix D. This 

testing would be performed immediately before construction as part of the conformance 

testing for the geomembrane in accordance with the  QA Plan in Appendix  . The results will 

be summarized in the Final  QA Report for review and submitted to the RWQ B and  alRecycle 

when completed. 

Static stability analyses were based on the infinite slope limit equilibrium procedure 

summarized in Koerner and Soong (1998). In general, this procedure may be used to calculate a 

safety factor for a thin veneer of cover soil (1 to 3 feet thick) on a geosynthetic material at a 

given slope angle and slope length. The Koerner and Soong (1998) method can also incorporate 

seismic loading and seepage forces. A number of different analytical scenarios were considered 

to assess the safety factors associated with sliding within different portions of the cover. 

The results of the analyses indicate static safety factors greater than 1.5 for all potential failure 

surfaces under the assumption that the final cover does not become saturated. Seepage 

analyses (included in Appendix D) suggest that sliding of the vegetative soil layer could occur on 

the steeper portions of the cover if this layer becomes fully saturated. However, this is a 

common final cover stability analysis result that does not necessarily indicate an unstable 

condition because the geocomposite drainage layer is intended to prevent saturation. 

Additionally, full vegetative soil layer saturation, should it occur, would be a transient condition. 

Pseudostatic stability analyses were on a seismic coefficient of 0.15g. For cases where the 

pseudostatic safety factor was less than 1.5, deformation analyses would typically be 

performed using the generally accepted procedure described by Makdisi and Seed (1978). As 

summarized in Appendix D, however, all pseudostatic safety factors were greater than 1.5 and 

deformation analyses were not necessary. 

GLA has performed a review of the cover stability analysis included in Appendix D as the final 

cover grading has been revised from the previous analysis. The slope that was evaluated in the 

previous analysis consisted of a maximum 4:1 slope with a maximum length of 75 feet, which is 

consistent with the northwestern slope of the updated final cover grading plan. Similarly, the 

proposed final cover section and materials associated with this updated F P MP are consistent 

with those used in the 2006 stability analysis. Therefore, with respect to slope stability of the 

final cover system, the updated final cover grading plan does not affect the stability of the 

cover slopes, and the methods, material properties, and results of the 2006 final cover stability 

analysis remain applicable to the current closure design. 
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Final  losure Plan and Post- losure Monitoring and Maintenance Plan 
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2.2.4 Settlement 

27 CCR,  21800(c) and  21790(b)(7) 

The final cover contours are designed to conform to the existing fill slopes, accommodate storm 

water drainage from the landfill surface after settlement, and to minimize erosion of final cover 

soils. To ensure the integrity of the final cover, a program of periodic observation and 

maintenance will be instituted as described in Section 3 of this Final  losure Plan. 

2.2.5 Survey Monuments 

The landfill's existing perimeter groundwater monitoring well network, which includes 

monitoring wells located outside the waste footprint (Drawing G02), currently act as survey 

control points for the site. In addition five settlement monuments will be installed as shown on 

Drawing  02. These settlement monuments will be used throughout the post-closure 

maintenance period as reference points for future landfill settlement measurements. 

2.2.6 Drainage 

27 CCR,  21800(c),  21790(b)(8)(D) and  21150 

2.2.6.1 Proposed Inundation Protection 

According to the Flood Insurance Rate Map for Stanislaus  ounty,  alifornia ( ommunity Panel 

Number 06099 0535E), portions of the site lie within Zone X and Zone AE, 100-year base flood 

elevations. The base elevation for Zones X and AE are 60 and 70, respectively and are 

presented on Drawing  04. Both the existing and planned final grades on the eastern, 

southern, and southwestern portions of the landfill are above the base flood elevations for 

Zones X and AE. Therefore; no flood protection is required in these areas. 

The final grade in the northern portion of the site is below the Zone X base flood elevation. At 

the northeast corner of the site, the base flood elevation is approximately 64 feet MSL; at the 

mid-point of the north side of the landfill, the base flood elevation is approximately 63 ft MSL; 

and at the northwest corner of the site, the base flood elevation is approximately 62 ft MSL. To 

prevent inundation or washout due to the 100-year flood, a perimeter berm along the north 

sides of the site will be constructed to a level one-foot above the base flood elevations which 

corresponds to an elevation of 65 MSL. Details of the flood control berm are presented on 

Drawings  04 and  10. 

2.2.6.2 Proposed Drainage System 

The drainage control facilities for the final grading plan have been designed to accommodate a 

100-year; 24-hour storm event. These facilities include perimeter drainage ditches that will 

collect and convey storm water run-off from the landfill slopes to the northern stormwater 

retention basin. The perimeter roadways will also be sloped in the direction of the perimeter 
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Final  losure Plan and Post- losure Monitoring and Maintenance Plan 

Bonzi Sanitation Landfill 

drainage ditches to prevent off-site run-off. The only exception is the perimeter road along the 

north sideslope which does not have a ditch. In this location, the road will slope outwardly to 

drain directly to the northern stormwater retention basin. As shown on Drawings  01 and  02; 

the primary storm water retention pond will be located within the over-excavated portion of 

WMU IV (identified herein as the "northern stormwater retention basin”).  onsistent with 

current operations, the northern stormwater retention basin will also receive storm water run-

off from the northern portion of WMU-1 and from the concrete tipping pad. The northern 

stormwater retention basin, which is designed to retain all storm water on-site for subsequent 

loss by percolation and evaporation has been sized to accommodate flows associated with a 

100-year; 24-hour storm event with one foot (minimum) of freeboard. Details and sections 

illustrating the drainage facility components are presented in Drawings  10 and  11. 

2.2.7 Slope Protection and Erosion  ontrol 

27   R, §21800(c), §21790(b)(8)(D) and §21150 

2.2.7.1 Method of Slope Protection and Erosion Control 

The surfaces of WMUs II through IV will be revegetated at the time of closure as summarized 

above to provide protection against soil loss by water and wind erosion. 

2.2.7 2 Soil Loss Analysis 

A Universal Soil Loss Equation analysis is presented in Appendix F. The results of this analysis 

indicates that soil loss will be limited to less than 2 tons per acre per year (the threshold value 

suggested by the United States Environmental Protection Agency (US EPA) for landfill final 

covers). 

2.2.8 Security 

27 CCR,  21800(c),  21790(b)(8)(A) and  21135 

Existing security provisions at the site include perimeter fencing that serves as a physical barrier 

to unauthorized access and gated entrances that are locked during closed hours. These 

provisions, along with the locking of utility boxes and/or gates enclosing the environmental 

control systems, will remain in effect throughout the post-closure maintenance period. 

Additional measures during closure will include the installation of signs and securing points of 

access to environmental monitoring and control systems and storm water retention ponds in 

accordance with 27   R, §21135. Because the facility has not allowed public disposal or access 

since 1984, the public notification requirements stipulated in 27   R, §21135(a) are not 

necessary. 
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Final  losure Plan and Post- losure Monitoring and Maintenance Plan 

Bonzi Sanitation Landfill 

2.2.9 Removal of Landfill Structures 

27 CCR,  21800(c),  21790(b)(8)(A) and  21137 

Structures that will be retained after closure include the existing administrative office, 

lunchroom/storage building, carport, scale house, scales, 10,000 gallon above ground water 

tank, and the single-family residence. All other structures (vehicle canopy) will be dismantled, 

removed from the site, and disposed at the time of closure. 

2.3 Existing Monitoring and  ontrol Systems 

2.3.1 Locations of  urrent Monitoring and  ontrol Systems 

27 CCR,  21800(c) and  21790(b)(4) 

Monitoring and/or control systems for groundwater and LFG in WMUs II through IV are 

currently in place and will continue operating during the closure and post-closure maintenance 

periods. These units are not equipped with either leachate or unsaturated zone monitoring or 

control facilities. The layouts of the respective monitoring and control systems are illustrated 

on Drawings G02 and G03. 

2.3.2 Groundwater Treatment System 

In response to  leanup and Abatement Order 89-185, a groundwater extraction and treatment 

system was constructed to prevent downgradient migration of contaminants, including volatile 

organic compounds (VO s), total dissolved solids (TDS), arsenic, barium, chromium and 

vanadium.  onstruction of the system was completed in November 1991. 

The three primary components of the system include the extraction well field, the air stripping 

system, and the detention pond. The extraction well field consists of three groundwater 

extraction wells (EW-1 through EW-3) located near the northwestern portion of the landfill. 

Each of the 6-inch diameter extraction wells are equipped with a 3 to 5 horse-power pump 

designed to operate between 8 and 75 gallons per minute (gpm). Each extraction well is also 

equipped with a pressure transducer to provide remote sensing/control of the extraction 

pumps by the air stripping system. 

The air stripping system is located on the northwestern portion of the site and consists of an air 

stripper tower packed with Delta-Pak®, a forced air blower, a transfer pump and miscellaneous 

control equipment. Although it is not currently operating, the system is also equipped with a 

pretreatment chemical system designed to mitigate scaling problems associated with the 

natural hardness of the influent water. The air stripping system is designed to treat up to 225 

gpm of water with an influent air flow rate of 7,500 standard cubic feet per second. The height 

of the air stripper tower was designed to reduce the highest VO  concentration historically 

found on site by at least 98.2 percent. 
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Final  losure Plan and Post- losure Monitoring and Maintenance Plan 

Bonzi Sanitation Landfill 

The effluent from the air stripper is pumped to the lined detention pond located in the 

southwest corner of the landfill property. The detention pond encompasses an area of 

approximately 4.5 acres and is lined with a 60-millimeter high density polyethylene (HDPE) 

geomembrane liner. The detention pond has been sized to accommodate treatment system 

effluent volumes and storm volumes from the 100-year return period, 24-hour duration storm 

event. 

2.3.3 Landfill Gas  ollection System 

The Landfill is currently equipped with a LFG control system. The LFG control system was 

originally installed in 1999, with subsequent expansions in 2003 and 2005. A site plan showing 

the general layout of the LFG control system is presented on Drawing G03. The current. system 

components include a total of eight horizontal collector trenches, 53 perimeter LFG extraction 

wells (EW1 through EW53), and six interior LFG extraction wells (EW54 through EW59). 

The horizontal collector trenches and perimeter LFG extraction wells are connected to a series 

of header pipes and laterals which convey the collected LFG to the flare station located near the 

north end of WMU I (Drawing G03). The header pipes (8-inch diameter) and laterals (4-inch 

diameter) are constructed of HDPE (SDR 17) pipe. The flare station, in turn, consists of a skid 

mounted packaged flare system that includes the following primary equipment components: 

• Two, 15 horsepower pressure blowers; 

•  ondensate knock-out pot; 

• 100 to 700 standard cubic feet per minute, totally-enclosed vertical ground 

flare; and 

• System control panel equipped with a programmable logic controller. 

The Landfill is also equipped with a perimeter LFG monitoring network consisting of 39 

monitoring points that are located at various locations along the entire Landfill property 

boundary. Please refer to Drawing G03 for the locations of the respective monitoring points. 

Both the LFG control system and perimeter LFG monitoring points are currently monitored on a 

monthly basis (minimum) to ensure safe operation and adequate LFG migration control. 

2.3.4  losure Modifications to Monitoring and  ontrol Systems 

27   R, §21800(c) and §21790(b)(8)(E and F) 

 hanges to the current monitoring and control systems during closure will be limited to 

modifications necessary to accommodate the final closure grades. Typical system modifications 

would include vertical extension of LFG extraction wells and horizontal collector trench risers, 

relocation and installation of additional header system piping and laterals, 

relocation/installation of condensate collection dropouts; raising groundwater monitoring 

wellheads, and the installation of geosynthetic boots around cover penetrations. A typical 
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penetration detail is shown in Drawing  13. Upon completion of any wellhead modifications to 

the groundwater monitoring wells; the "top of casing" of each wellhead will be resurveyed and 

integrated with the existing groundwater monitoring well network datum. 

It should be noted that the extension of wellheads and relocation of header system piping will 

require periodic disconnection of LFG control system components. However, the final closure 

construction contract will include provisions to stage the modifications in such a manner as to 

keep portions of the LFG control system operational during the course of construction. 

Necessary permits and variances will be obtained from the SJVAP D to perform this work. 

Many of the existing LFG monitoring probes are single completion and do not meet 27   R 

§21790(c)(1)(F) requirements, therefore two new LFG probes (8WR and 51N) will be 

constructed prior to closure activities bringing the total to 41 at the site. The locations of these 

probes are shown on Drawing G03. In addition, a continuous explosive gas monitoring 

detection system will be installed prior to closure activities in all enclosed structures (residence, 

lunchroom/storage building, administrative building, and scalehouse). A detailed description of 

the LFG monitoring system is presented in the Landfill Gas Monitoring and  ontrol Plan 

(Appendix J). 

2.4  onstruction Quality Assurance ( QA) 

Appendix   presents the  QA Plan for closure of WMUs II through IV. The  QA Plan provides 

that materials and procedures used in the construction of the final cover will be tested, 

installed, and monitored in accordance with the requirements of the final construction 

documents and the design specifications proposed in the Final  losure Plan. A registered civil 

engineer or certified engineering geologist who is designated as the  QA officer will be in 

charge of observing the installation of the work, reviewing the materials for conformance with 

the specifications and drawings, testing during and following construction, and documentation 

of construction in conformance with the specifications and drawings. 

2.5  ompliance with  alifornia Environmental Quality Act 

Geo-Logic understands that the RWQ B will act as the LA for  EQA compliance. The RWQ B 

has determined that the final cover construction is exempt from the provisions of  EQA 

pursuant to Title 14   R Section 15321(a)(2). 

2.6 Labor Transition Plan 

The Labor Transition Plan was prepared for the landfill and submitted to Stanislaus  ounty, on 

July 24, 2006. The Labor Transition presents provisions for preferential reemployment and/or 

assistance to displaced employees of the landfill when the facility is closed. This plan has been 

prepared to be consistent with Title 27 of the   R Section 21785 and Section 43501.5 to the 
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Public Resources  ode (PR ). The operator's Labor Transition Plan certification is included in 

Appendix G. 

2.7 Final  losure  onstruction Schedule 

The proposed construction schedule for closure is presented in Table 2-1. The schedule will be 

updated upon completion of bid processes and prior to execution of the construction contract. 

The updated schedule will be submitted to the appropriate regulatory agencies for review. 

TABLE 2-1 - FINAL  LOSURE  ONSTRU TION S HEDULE 

TASK DES RIPTION DURATION (DAYS)(1,2) 
IMPLEMENTATION 

PERIOD(2) 

1 Pre- onstruction Activities and Approvals(3) 89 08/31/15 – 11/27/15 

2  onstruction Bidding and  ontract Execution 33 11/30/15 – 01/01/16 

3  ontractor Mobilization 17 01/18/16 – 02/03/16 

4 Site Preparation(4) 12 02/08/16 – 02/19/16 

5 
Engineered Fill and Foundation Layer 

Placement(5) 
89 02/22/16 – 5/20/16 

6 Final  over  onstruction(6) 103 03/21/16 – 07/01/16 

7 Final Site  onstruction(7) 19 06/20/16 – 07/08/16 

8  ontractor Demobilization 5 07/11/16 – 07/15/16 

9 Final  QA Report and  ertification(8) 61 07/18/16 – 09/16/16 

10 
Final  losure and Post- losure Maintenance 

Plan Amendments 
89 09/19/16 – 12/16/16 

Notes: 

(1)  alendar days. 

(2) The duration of individual tasks and corresponding implementation periods are estimates. An updated schedule will 

be submitted upon completion of the bid process and prior to execution of the construction contract. 

(3) Includes preparation of construction plans, specifications, regulatory review and approval of the final closure 

components, and landfill gas system assessment. 

(4) Includes clearing and grubbing, structure removal, and intermediate cover layer preparation. 

(5) Includes construction of flood control berm, perimeter access road berm, drainage channel berm, and foundation 

layer. 

(6) Includes geomembrane installation, geocomposite installation, vegetative/protective cover placement, toe drain, 

culverts, rip-rap, landfill gas control system. 

(7) Includes installation of settlement monuments, aggregate base placement, and erosion control. 

(8) Includes post construction aerial survey. 
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3.0 POST- LOSURE MONITORING AND MAINTENAN E PLAN 

This Post-closure Monitoring and Maintenance Plan (Post- losure Plan) has been prepared for 

WMUs II through IV to meet the requirements set forth in 27   R, §21090. The following 

subsections describe the methods and procedures necessary to maintain, monitor and inspect 

the closed WMUs II through IV. 

3.1 Post- losure Purpose and Performance Standard 

The goal of post-closure monitoring and maintenance is to assure that the closed landfill 

continues to comply with the performance standard to minimize the infiltration of water into 

the waste, thereby minimizing the production of leachate and gas. To meet this objective, this 

Post- losure Plan describes the activities necessary to meet the following requirements set 

forth in 27   R, §21090(c): 

• Maintain the structural integrity and effectiveness of all containment structures, and 

maintain the final cover as necessary to correct the effects of settlement or other adverse 

factors; 

• Maintain monitoring systems and monitor the groundwater and surface water, and the 

unsaturated zone in accordance with applicable requirements of Article 1, Subchapter 3, 

 hapter 3, Subdivision 1 (§20380 et seq.); 

• Prevent erosion and related damage of the final cover due to drainage; and 

• Protect and maintain surveyed monuments installed under §20950(d). 

3.2 Post- losure Land Use 

Post- losure land use for WMUs II through IV will be non-irrigated open space. The respective 

WMUs will be vegetated at the time of closure and returned to a natural setting, with the 

exception of access roads, environmental monitoring and control systems, and drainage 

structures. A final cover post-closure maintenance program will be instituted to ensure that 

the WMUs' final cover retains its integrity and effectiveness. 

3.3 Methods to be used for Post- losure Maintenance, Monitoring, and Inspection of 

 losed Units 

A post-closure inspection and maintenance program will be implemented at the site to verify 

that containment and monitoring facilities retain their integrity throughout the post-closure 

period. The landfill will be inspected and maintained by the owner or a qualified third party to 

ensure that all post-closure requirements have been met. The following activities will be 

included in the inspection and maintenance program: 

• The final cover will be inspected for effects of settlement, ponding, erosion, or damage to 

the low permeability cover system; 
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• A periodic leak search will be performed to monitor the integrity of the low hydraulic 

conductivity layer of the final cover; 

• Surface water drainage structures and conveyance piping will be inspected for 

accumulation of sediment and debris, erosion damage, and obstructions; 

• The environmental monitoring system components will be inspected to ensure they 

remain in sound working condition; 

• Permanent survey monuments will be visually inspected to ensure they have not been 

damaged; and 

• Fencing and signs around the facility boundary will be inspected. 

Details on proposed landfill post-closure inspection, monitoring, and maintenance procedures 

are described below. Additional inspections will be scheduled after major storms or significant 

seismic events.  opies of post-closure inspection logs will be maintained at the facility for 

review by the agencies upon request. 

3.3.1 Final  over Inspections and Periodic Leak Searches 

3.3.1.1 Inspections 

The final cover areas will be inspected semi-annually (once in the spring and once in the fall) 

for: 

• Differential and general subsidence and surface water ponding; 

• Erosion and cracking of the protective soil layer; 

• Exposure/damage to the low permeability layer; 

• Burrowing animal holes; 

• Liquid seeps; 

• Areas of distressed vegetation; 

• Blocking or obstructions of drainage structures; and 

• Slope failures. 

Annual monitoring for surface gas will be conducted during one of the semi-annual inspections 

(27   R §21180(a)(2)). Routine inspection and maintenance of the final landfill cover will be 

performed by personnel trained to notice and repair surface cracking, ponding, or unusual 

surface conditions. Following completion of the inspections, a report will be prepared that 

discusses the condition of the cover system. Recommendations for required maintenance and 

repair will be made as necessary. The report will maintained in the file at the facility and will be 

available to regulatory personnel upon request. 
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3.3.1.2 Periodic Leak Surveys 

  R Title 27 §21090(a)(4)(A) requires: a "Periodic Leak Search - a schedule for carrying out 

periodic monitoring of the integrity of the low-hydraulic-conductivity layer, including a method 

for effectively identifying and repairing breaches in that layer [for example and where allowed, 

by temporarily discontinuing active gas extraction and using surface gas probes or inserted soil 

gas probes to identify locations where landfill gas is emerging]." Pursuant to this requirement, 

periodic surveys will be: performed by completing a landfill gas monitoring survey using 

inserted soil gas probes on a grid across the surface of the closed facility. For the purposes of 

this Post-closure Plan, the periodic surveys will be performed within one year of closure 

certification and every five years thereafter. Additional surveys will be performed if necessary 

based on the results of the semi-annual monitoring events or if the facility is subjected to a 

potentially damaging storm or seismic event. Final cover repairs (if necessary) will be general, 

as described below. 

3.3.2 Final  over Maintenance 

As necessary, based on the inspections and/or the periodic leak surveys, landfill cover 

maintenance and repair will be performed as soon as practicable. General maintenance and 

repair procedures could include: 

• Differential and General Subsidence. Repairs will be completed by removing vegetation 

in the affected area and opening up the geomembrane (and possibly the geocomposite, if 

on the side slope) and placing foundation soil to a slightly mounded grade that will 

promote surface water runoff and prevent ponding. The geomembrane (and possibly 

geocomposite, if on the side slope) will be repaired and select soils with properties 

comparable to those used in the vegetative cover layer will be placed in 12-inch lifts and 

loosely compacted in place over the geosythetics. The finished surface will be graded to 

blend into the surrounding cover, be free of tire ruts and depressions, be seeded with a 

seed mix comparable to the original mix, and be fertilized and mulched. 

•  over Erosion. Repair will be performed by placing or grading soil in the voids of the 

eroded area and compacting the soil. The vegetative cover will be re-seeded following 

repair. 

• Exposure or Damage to the Geosynthetics. In the event the final cover geosynthetic 

materials are exposed or damaged, they will be repaired by a qualified contractor who will 

expose and remove the damaged area and install a patch. If a patch is installed, seaming 

will be performed in accordance with  QA requirements. Once the patch has been 

completed, the vegetative cover will be re-installed and re-seeded. 

• Burrowing Animal Holes. Repair will be made by tamping select soil into the voids to a 

minimum depth of 6 inches. If burrows occur in a confined area, the area will be repaired 

using fill soil to cover the burrow and then recompacted with rubber-tired equipment. 

Rodent control measures will be implemented if more than an occasional burrow is found. 
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• Liquid Seeps. Any liquid seeps noted will be reported to the RWQ B and measures will be 

implemented to identify the source of the liquid seep and, if appropriate, prevent 

discharge to surface waters. These steps could include: 

1. Identify and repair blocked drainage structures, animal burrows, broken leachate 

lines, or other potential sources of liquid seeps; 

2. Identify and repair depressions or areas of ponded water by placing soil at a grade 

that will promote surface water runoff; and/or 

3.  ontain (via temporary berms or other measures) and collect liquids from the seeps 

and transport those liquids to the leachate storage facilities. 

A report will be prepared for submittal to the RWQ B that describes the location and 

duration of the seep(s) and methods taken to protect surface water discharge. 

• Distressed Vegetation. Repairs will be made by restoring the protective soil layer as 

necessary, surface hand-seeding, and mulching over the repair area. Repair can also be 

implemented by applying a pre-seeded erosion mat that is intended to restart growth. 

• Slope Failure. Significant slope movement will be reported to the RWQ B, LEA, and 

 alRecycle and an assessment of appropriate corrective measures will be developed 

following evaluation of the failure. Minor cracking that does not impact the underlying 

synthetic liner can be repaired by filling cracks with vegetative soil and monitoring the 

area for additional evidence of movement. Significant slope deformation or failure could 

require reconstruction of portions of the cover. In this case, possible repair procedures 

may include: (1) excavation of the affected portion of the cover and regrading of the 

area; (2) placement of additional foundation layer soil to reestablish grade; (3) 

reconstruction of the synthetic liner and drainage layer (if installed); (4) reconstruction of 

the vegetative soil layer; and (5) reseeding of the rebuilt area. 

3.3.3 Drainage System Maintenance 

Post-closure maintenance of the surface water management system is intended to ensure 

adequate performance of the system. Maintenance activities will include, as necessary, 

drainage channel repairs, pumping of detention basins, removal of silt and debris along 

drainage channels and in detention basins, repair and replacement of erosion and sediment 

controls (e.g., silt fences, straw bales, riprap), and grading of the final erosion layer. 

Surface water drainage features located on the landfill potentially could be affected by 

differential settlements to varying degrees or by heavy rainstorms. As a result, an initial surface 

water management system inspection schedule will call for inspection every quarter, and after 

each major rainstorm for the first 2 years after landfill closure. This initial schedule will allow 

early identification of settlement-impacted drainage features that may require maintenance or 

repair. Following the initial schedule, regular inspection and maintenance will be performed at 

least once a year before each rainy season and after each major storm. 
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Final  losure Plan and Post- losure Monitoring and Maintenance Plan 

Bonzi Sanitation Landfill 

3.3.4 Landfill Gas Monitoring and  ontrol System Maintenance 

The LFG monitoring and control system consists of the LFG extraction well field, condensate 

system, blower flair station and the LFG migration monitoring system. Maintenance activities 

for each of the systems are described below. 

3.3.4.1 LFG Extraction Wellfield 

A Landtec GEM-500 or current industry standard device will be used to measure wellhead gas 

concentrations (methane, carbon dioxide, and oxygen), applied vacuum on both the well and 

header sides of the wellhead control valve, temperature, and flow. The wellhead control valve 

will be adjusted, as necessary, to optimize gas quality (maximization of methane concentration 

and minimization of oxygen), and control off-site gas migration. Wellfield monitoring and 

adjustments will be performed on a monthly basis, at a minimum and reported quarterly. 

The area around each LFG extraction well will be visually inspected. All weeds and debris will 

be removed from around each well. Soil settlement and the seal around each well will be 

noted. If settlement has resulted in a break in the seal around the well annulus, the seal will be 

repaired. Extraction well casings, valves, flexible connectors, and collection piping will be 

visually inspected for damage and air leaks. Damaged components or leaking valves and fittings 

will be repaired or replaced, as needed. 

3.3.4.2 Condensate System 

 ondensate sump operation will be monitored on a monthly basis. The sump isolation valve 

will be exercised. Visual inspection of pipe fittings and valves will be made for signs of leakage. 

If condensate sumps are not functioning properly, pump performance will be evaluated. If the 

pumps, the regulators or controls, or air supply or force main lines are damaged or are 

malfunctioning, they will be repaired or replaced, as needed. 

3.3.4.3 Blower/Flare Station. 

Operation of the blower and flare system will be performed on a daily basis using a S ADA (or 

similar) system to minimize the potential down time. Routine inspection and maintenance of 

mechanical and electrical system components will be performed on a monthly basis, at a 

minimum, or as recommended by the equipment manufacturers. Work will include inspection 

and replacement of belts, inspection and lubrication of motor/blower unit bearings, and visual 

inspections of sensors, control valves, condensate knockouts, sand other system components. 

The motor/blower alignment will be checked prior to initial startup and every six months 

thereafter. The motor control panel connections will be checked and tightened on a quarterly 

basis. 
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At least biweekly, the propane pilot gas supply level will be checked. The pilot gas solenoid 

valve will also be inspected. The chart on the flow and temperature chart recorder will be 

checked and replaced, as necessary. The flame arrestor will be checked and cleaned prior to 

startup and every quarter thereafter. The thermocouples and pilot igniter will be checked 

quarterly. On an annual basis, the integrity of the flare flame banks and refractor lining will be 

inspected. Replacement or repair of system components will be made, as necessary. 

The knockout pot sight glass will be checked for leaks. If a noticeable condensate level is noted 

in the knockout pot sight glass, the blower/flare station will be shut down in order for the 

knockout pot to be drained. 

3.3.4.4 LFG Migration Monitoring System 

During the post-closure period, probe monitoring will be performed by qualified personnel in 

accordance with   R Title 27 requirements and  alRecycle guidelines. LFG probe monitoring 

will be performed on a monthly basis and reported quarterly. Gas pressure and methane 

concentrations will be noted. Gas monitoring will be performed using a combustible gas 

indicator with a dual range of 0 to 100 percent LEL and 0 to 100 percent by volume. 

If monthly monitoring results indicate methane concentrations in the gas probes are less than 

the LEL, and public health and safety is not threatened, the owner may request approval for a 

reduced sampling frequency, in accordance with Section 20921 (d) of Title 27. If methane 

concentrations above the LEL are detected at one or more probe location, the data will be 

reviewed for accuracy and an evaluation will be made to rule out possible interferences. Such 

interferences could include the presence of subsurface liquids, or previously unidentified 

combustible gas sources. If no interferences are noted; the performance of the LFG extraction 

wells will be made, followed by reevaluation of probe methane concentrations. Should the 

follow-up results confirm the initial field readings, the LEA and  alRecycle will be notified within 

five days of the completion of follow-up testing. 

3.3.5 Groundwater and Vadose Zone Monitoring System Maintenance 

The groundwater monitoring system will be operated, inspected, and maintained throughout 

the post-closure maintenance period. Groundwater will be monitored according to WDRs and 

the monitoring and reporting program that may be in force at that time. For the purposes of 

this Post- losure Plan, water quality monitoring and reporting during the post-closure period is 

assumed to be consistent with current WDRs (Appendix A). Adjustments to the number of 

monitoring points and/or monitoring frequencies may be proposed during the post-closure 

maintenance period if a review and analysis of data obtained from initial monitoring activities 

indicate a different number of points or a modified frequency is technically justified. 

Adjustments to the monitoring program will be made only with approval of the RWQ B. 
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During the post-closure maintenance period, it may be necessary to decommission, replace, or 

abandon selected groundwater monitoring wells and or to install new ones. Well 

abandonment or installation will be in accordance with State of  alifornia Department of Water 

Resources Standards. Abandonment of monitoring wells will generally involve removal of 

dedicated pumps and controls and over-drilling or pressure grouting of casings. Proposed 

abandonment procedures will be submitted to the RWQ B, LA, and  alRecycle before the work 

is undertaken. 

3.3.6 Groundwater Extraction and Treatments System 

Operation and maintenance of the system will, at a minimum, include weekly collection of 

system. readings and routine monthly maintenance. Maintenance will include inspect on and 

replacement of belts, inspection and lubrication of pumps, and visual inspections of sensors, 

control valves, and other system components. Air stripper packing or granular activated carbon 

will be replaced as needed based on system performance. The motor control panel 

connections will be checked and tightened on a quarterly basis. Monthly discharge volumes 

will be reported to the RWQ B. Samples will be collected and analyzed on a quarterly basis and 

submitted during quarterly operation and maintenance reports. 

3.4 Survey Monument Maintenance 

Five survey monuments will be installed on the final cover of WMUs II, III, and IV prior to 

completion of closure activities. The survey monuments will be protected and maintained 

throughout the post-closure maintenance period. If damage occurs, repair or replacement will 

be scheduled and the monuments will be re-surveyed to obtain the horizontal and vertical 

coordinates. 

3.5 Isosettlement Map and Final  over Surveys 

Provisions for measuring and monitoring settlement throughout the post-closure maintenance 

period include a survey of the landfill within the final limits of waste placement upon 

completion of closure and every 5 years throughout the post-closure maintenance period. 

Isosettlement maps will be prepared for the landfill (within the final limits of waste placement) 

showing the change in elevation from the map produced upon closure and the most recent 

topographic map. The maps will be produced with a maximum contour interval of 2 feet and a 

scale of 1 inch equals 100 feet. A record of these surveys and maps will be prepared and 

submitted to the appropriate regulatory agencies every 5 years throughout the post-closure 

maintenance period. 

4.0  LOSURE  OST ESTIMATES 

In accordance with 27   R, §21769(c)(2)(A), §21790(b)(1) and §21820, an engineer's cost 

estimate for the closure expenses associated with WMUs II through IV has been prepared by a 
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Final  losure Plan and Post- losure Monitoring and Maintenance Plan 
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Registered Professional Engineer and is presented in Appendix H. The enclosed estimate is 

based on the cost, in current 2015 dollars, of hiring a third party to implement the respective 

scopes of work. As presented in Appendix H, the estimated costs are as follows: 

•  losure  ost - $4,206,738; 

 ost includes $15,000 for removal of the vehicle canopy; 

 ost does not include $40,000 for optional removal of scale house, scale, and 10,000 

gallon water tank; and 

 ost does not include $25,000 for optional relocation of landfill gas flare and connections; 

• Post  losure Maintenance  ost - $9,153,250; and 

•  orrective Action  osts for GTS - $4,786,767. 

Note that closure and corrective action cost estimates include a 20 percent contingency factor 

as required by 27   R, §21820(a)(4). 

Per 27   R, §21820(a)(1), the engineer's cost estimate presented herein represents the cost of 

closing WMUs II through IV at the point in their active life when the extent and manner of 

operation would make closure the most expensive. As required by 27   R, §21820(a)(5 and 6), 

the closure expenses, post-closure expenses, and corrective action expenses will be updated 

annually to incorporate any changes to the Plan or at the Landfill that either increase or 

decrease the cost of closure. Any modifications to these costs will be submitted to  alRecycle 

for approval. 

As required by 27   R,  hapter 6, the operator of a disposal facility is responsible for 

establishing a "demonstration of financial responsibility" to provide funding for site closure 

costs. Ma-Ru Holding  ompany, Inc. has established and maintains two trust accounts that will 

be used exclusively for closure and post-closure maintenance expenses, associated with WMUs 

II through IV. A copy of a January 25, 2006 letter issued by the  alRecycle acknowledging the 

establishment of these trust accounts is enclosed in Appendix I. 

In addition to the two trust accounts mentioned above, Ma-Ru Holding  ompany is currently 

establishing a third trust account that will be used exclusively to fund the corrective action. The 

establishment of this find was mandated by the RWQ B in  ease and Desist Order R52005-

0073 to fund the operation and maintenance of the groundwater extraction and treatment 

system, currently operating at the landfill. 

5.0 FUND DISBURSEMENT FOR  LOSURE 

In accordance with 27   R, §21800(d), the Table 5-1 presents a detailed schedule for the 

disbursement of funds for the closure activities. The Post- losure Maintenance Fund and the 

 orrective Action Fund will be paid out evenly on an annual basis over thirty years with 

disbursements of $305,108 and $159,559, respectively. The fund disbursement schedule 
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presented herein has been prepared based on the proposed construction schedule outlined 

earlier in Subsection 2.7 and costs obtained from the engineer's cost estimate presented in 

Section 4 and Appendix H. Please note that the fund disbursement costs do not include the 20 

percent contingency factor. The fund disbursement schedule will be updated upon completion 

of bid processes and prior to implementation of construction activities. 

TABLE 5-1 FUND DISBURSEMENT S HEDULE 

PAYMENT TASK DES RIPTION 
 OMPLETION 

DATE(1) 
DISBURSEMENT 

AMOUNT 

I 

1 Pre- onstruction Activities and Approvals 11/27/15 NA 

2  onstruction Bidding and  ontract Execution 01/01/16 NA 

3  ontractor Mobilization 02/03/16 $36,751 

4 Site Preparation 02/09/16 $84,579 

5 
Engineered Fill and Foundation Layer 

Placement 
02/29/16 $81,688 

----  QA Inspection / Testing 02/29/16 $44,017 

Payment I Subtotal $247,035 

II 

5 
Engineered Fill and Foundation Layer 

Placement 
03/31/16 $316,543 

6 Final  over  onstruction 03/31/16 $193,725 

----  QA Inspection / Testing 03/31/16 $62,023 

Payment II Subtotal $572,291 

III 

5 
Engineered Fill and Foundation Layer 

Placement 
04/30/16 $306,332 

6 Final  over  onstruction 04/30/16 $528,342 

----  QA Inspection / Testing 04/30/16 $60,023 

Payment III Subtotal $894,696 

IV 

5 
Engineered Fill and Foundation Layer 

Placement 
05/20/16 $204,221 

6 Final  over  onstruction 05/31/16 $545,953 

----  QA Inspection / Testing 05/31/16 $62,023 

Payment IV Subtotal $812,198 

V 

6 Final  over  onstruction 06/30/16 $528,342 

7 Final Site  onstruction 06/30/16 $143,002 

----  QA Inspection / Testing 06/30/16 $60,023 

Payment V Subtotal $731,367 

VI 

6 Final  over  onstruction 07/01/16 $17,611 

7 Final Site  onstruction 07/08/16 $104,002 

8  ontractor Demobilization 07/15/16 $10,809 

9 Final  QA Report and  ertification 07/31/016 $9,382 

----  QA Inspection / Testing 07/08/16 $16,006 

Payment VI Subtotal $157,811 

VII 9 Final  QA Report and  ertification 08/31/16 $20,775 

Payment VII Subtotal $20,775 

VIII 9 Final  QA Report and  ertification 09/16/16 $10,723 
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PAYMENT TASK DES RIPTION 
 OMPLETION 

DATE(1) 
DISBURSEMENT 

AMOUNT 

10 
Final  losure and Post- losure Maintenance 

Plan Amendments 
09/30/16 $7,917 

Payment VIII Subtotal $18,640 

IX 10 
Final  losure and Post- losure Maintenance 

Plan Amendments 
10/31/16 $20,453 

Payment IX Subtotal $20,453 

X 10 
Final  losure and Post- losure Maintenance 

Plan Amendments 
11/30/16 $19,793 

Payment X Subtotal $19,793 

XI 10 
Final  losure and Post- losure Maintenance 

Plan Amendments 
12/16/16 $10,556 

Payment XI Subtotal $10,556 

TOTAL $3,505,615 

Notes: 

(1) The completion date for each task has been estimated. 

(2) See Table 2-1 for notes on construction task components 
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1.0 CONSTRUCTION QUALITY ASSURANCE 

1.1 INTRODUCTION AND SCOPE 

This plan describes the tasks involved with the construction quality assurance (CQA) for final 

closure construction at the Bonzi Sanitation Landfill (BSL) located in Stanislaus County, 

California. This CQA Plan also provides descriptions of portions of the quality control testing 

program that are to be performed by the Contractor. CQA refers to the duties of a third party 

CQA Consultant to monitor, inspect, and evaluate materials and workmanship during 

construction. 

The CQA activities document the compliance of the Contractor with the Drawings and 

Specifications for the construction. For the purposes of this CQA Plan, the term Contractor 

refers to the company or individual that is responsible for performing the specific work item 

being examined to complete the excavation and cover construction at the site. This includes 

but is not limited to the earthwork contractor(s), geosynthetic installer(s), or their 

subcontractor(s). 

The overall goal of this CQA Plan is to assure that proper construction techniques and 

procedures are used and that the project is built in accordance with the project Construction 

Drawings and Specifications. The intent is to identify and define problems that may occur 

during construction and to verify that these problems are corrected before construction is 

complete. A written final report prepared by the CQA Consultant will be prepared summarizing 

the construction activities and verifying that the installation was performed in general 

accordance with the project Construction Drawings and Specifications. Where discrepancies 

between this document and the Specifications exist, the more stringent requirement shall 

govern the Contractor. 

1.2 DUTIES OF CQA PERSONNEL 

It is the duty and responsibility of the CQA Consultant to implement the elements of this CQA 

Plan in order to ensure that the construction and installation of the cover system at the site is 

performed in accordance with the Construction Drawings and Specifications and State and 

Federal Regulations. The CQA personnel shall make every effort to communicate in an efficient 

and effective manner to the Contractor's representatives on issues concerning testing and 

observation procedures and results of materials or in situ tests performed. 

The CQA Consultant is not in a position to direct construction activities, but is encouraged to 

give advice to the Contractor, its employees, or the Owner on items which may improve the 

1 



   
 

 
 

 
 

 

        

         

     

     

 

  

   

     

      

     

         

    

     

     

  

 

   

        

     

     

      

       

     

    

  

 

  

  

          

           

     

      

      

       

 

CQA Plan – Final Closure Construction 
Bonzi Sanitation Landfill 

quality or speed progress of the construction. The CQA Consultant and its representatives shall 

make every effort to furnish test results to the Contractor in a prompt manner. The 

representatives of the CQA Consultant shall report to the Owner any nonconformance items, 

which cannot be resolved promptly. 

1.3 PERSONNEL QUALIFICATIONS 

1.3.1 CQA Officer 

The CQA Officer will have formal academic training in civil engineering or a closely related 

discipline and will be a Registered Civil Engineer or Certified Engineering Geologist registered in 

the State of California. The CQA Officer will have experience in earthwork construction, landfill 

design and construction, and geomembrane and solution collection systems installations. The 

CQA Officer will have practical technical and managerial experience that will allow the CQA Plan 

to be properly implemented. The CQA Officer must be able to communicate effectively with the 

Owner and the Contractor so that there will be a clear understanding of construction activities 

and the CQA Plan. 

1.3.2 CQA Monitors 

The CQA monitors will work directly for the CQA officer. Each CQA Monitor will have formal 

training and practical experience in inspecting and testing earthwork construction, 

geomembrane installations, and solution collection system installations, including conducting 

and recording inspection activities, preparing daily reports, and performing field testing. In 

addition, knowledge shall be required of the specific field practices and construction techniques 

for landfill cover construction and geomembrane installation and all ASTM or other testing 

standards involving material handling, observation of testing procedures, equipment and 

reporting procedures. 

2.0 MEETINGS 

2.1 GENERAL 

Throughout the entire construction and installation of the cover system, close communication 

between all parties involved with the project is essential. In order to coordinate activities 

between the Owner, California Department of Resources Recycling and Recovery (CalRecycle), 

CQA Consultant, and Contractor, as well as set up proper lines of authority and reporting, 

meetings shall be held before and during construction.  The type and purpose of meetings to be 

held for this project are described in this section. 

2 
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2.2 PRECONSTRUCTION MEETING 

A preconstruction meeting shall be held prior to project start-up. The parties that shall attend 

this meeting are the Owner, CalRecycle, Contractor, and CQA Consultant. In addition, 

CalRecycle and the RWQCB shall be notified of the meeting and may attend. The purpose of this 

meeting is to: 

1. Review the project Construction Drawings and Specifications 

2. Review project tasks and responsibilities 

3. Review the project schedule 

4. Define lines of communication and authority 

5. Establish reporting and documenting procedures 

6. Review testing equipment and test methods 

7. Establish protocol for submittal of CQA conformance testing data sheets; and 

8. Conduct a site inspection to review work areas, lay-down areas, stockpile areas, access 
roads, and related project issues. 

The preconstruction meeting shall be documented by the CQA Consultant and copies shall be 

provided to all persons present at the meeting including CalRecycle and RWQCB. 

2.3 WEEKLY PROGRESS MEETINGS 

Progress meetings shall be held periodically throughout construction such as at the beginning 

or end of each week to review the previous activities or progress, discuss present and future 

work, and discuss any current or potential construction problems. The progress meetings shall 

be attended by the Owner, CalRecycle (if necessary), the RWQCB (if necessary), the CQA Officer 

(if necessary), the CQA Monitor, the Contractor, and subcontractors as necessary. In addition, 

CalRecycle and the RWQCB shall be notified of the meeting and may attend. The purpose of 

these meetings shall be to: 

1. Review the proposed activities scheduled by the Contractor for the day; 

2. Discuss any CQA issues, problems or deficiencies that have arisen during construction; 

3. Review the results of any test data from the CQA firm or other testing laboratory; 

4. Discuss the Contractor's deployment of personnel and equipment; 

5. Review the previous activities including the effectiveness of procedures taken to alleviate 
any deficiencies. 

All progress meetings shall be documented by the Owner’s representative or the CQA Monitor 
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who will transmit minutes to all parties including CalRecycle and the RWQCB. Weekly 

progress/work summary reports shall be submitted by the first Wednesday following the week 

documented. 

2.4 WORK DEFICIENCY MEETINGS 

As needed, meetings shall be held to discuss specific problems or deficiencies that occur during 

construction that cannot be easily resolved. Work deficiency meetings shall be attended by the 

CQA Monitor, CQA Officer, the Owner, and the Contractor. In addition, CalRecycle and the 

RWQCB shall be notified of the meeting and may attend. The purposes of these meetings are 

to: 

1. Identify the nature and extent of the problem; 

2. Discuss the means necessary to correct the deficiency or problem; and 

3. Provide a solution to the problem and determine how the corrective action shall be 
implemented. 

This meeting shall be documented by the Owner’s representative or CQA Monitor on a 

construction problem and solution data sheet or other suitable form and copies distributed to 

all parties including CalRecycle and the RWQCB.  

3.0 EARTHWORK 

3.1 GENERAL 

This section outlines the requirements for earthwork operations for the construction of the 

final closure components at the site. The Contractor shall perform all earthworks as necessary 

to achieve the grades set forth within the Construction Drawings and Specifications. He shall 

also purchase (if necessary) and place various aggregate, piping, and miscellaneous materials 

within the cover system for the project. Earthwork includes, but is not limited to: 

1. Excavation from borrow area; 

2. Preparing the existing intermediate cover soils; 

3. Placement of engineered fill materials; 

4. Placement of foundation layer; 

5. Preparing the geomembrane subgrade (top of foundation layer); 

6. Excavation and backfill of the toe drain trenches and outlets; and 

7. Placement of vegetative/protective cover layer. 
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Specifically excluded from this section are the geomembrane, geocomposite drainage layer, 

and geotextile installation which are addressed within Sections 4, 5, and 6 of this CQA Plan. 

3.2 EXCAVATION AND STOCKPILING 

The CQA Monitor shall observe the excavation of the borrow area to ensure that the underlying 

geologic formations are similar to those anticipated and are suitable for construction of the 

engineered fill, foundation layer, and final cover layer. The CQA Monitor shall observe slope 

stability at various stages of excavation, conduct any necessary field measurements to evaluate 

the slopes for compliance with the project Specifications, and to provide guidance to the 

Contractor for separation and direction of stockpiling of excavated native materials for use in 

construction of the engineered fill, foundation layer, and protective soil cover layer. 

3.3 PREPARATION OF EXISTING INTERMEDIATE SOIL COVER FOR ENGINEERED FILL AND 
FOUNDATION LAYER SOIL 

Prior to placement of engineered fill or foundation layer soil, the existing intermediate soils 

shall be inspected by the CQA Monitor and Contractor to ensure that it will provide a firm base 

for construction of engineered fill and the final cover system. The CQA Monitor shall verify that 

the Contractor has provided a firm, relatively smooth surface for the engineered fill and 

foundation layer and that all vegetation has been removed during the clearing and grubbing 

operations. 

Unless otherwise specified by the CQA Officer, the CQA Monitor shall verify conformance by 

following a method specification for preparation of the existing soils prior to cover placement. 

The method specification shall consist of observation by proof-rolling the intermediate cover 

layer with a padfoot compactor or other approved heavy equipment. Any areas observed to be 

excessively soft should be excavated and reworked or removed and suitable materials placed in 

accordance with the project density requirements. The CQA Monitor shall perform laboratory 

tests (compaction curves) and in-place density tests for only the replacement fill materials for 

the foundation layer to verify compliance with the project Specifications. No other testing is 

required for the existing materials that are accepted after proof-rolling. Tests in the 

replacement fill shall be performed at the frequencies described for engineered fill. 

The CQA Monitor shall verify that the foundation layer surface is surveyed by the Contractor 

prior to placement of the final cover layer.  At the discretion of the Owner, third party surveying 

may be performed to verify the Contractor's results. 
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3.4 ENGINEERED FILL 

The CQA Monitor shall verify that the placement of engineered fill for final cover construction is 

performed by the Contractor with suitable materials to the grades and dimensions required by 

the Construction Drawings and Specifications. This work also includes the construction of the 

engineered fill berms and other engineered fills within the construction area. Prior to fill 

placement, the CQA Monitor shall verify that all preparation activities have been performed by 

the Contractor and tested in accordance with the appropriate sections of the project 

Specifications this CQA Plan, including, but not limited to: 1) clearing, grubbing, and stripping; 

2) pre-construction borrow source testing; and 3) subgrade preparation. 

The pre-construction testing for the engineered fill material shall include a visual examination 

of the borrow source and sieve analyses performed on each material type observed or one per 

10,000 cubic yards whichever results in the greater number of tests. 

The CQA Monitor shall observe fill placement and perform the necessary field and laboratory 

testing to ensure that materials are compacted at the specified moisture content and to the 

minimum density specified. Tests to be performed and their frequency are provided in Table 1. 

All other soils or rock materials shall be constructed in accordance with the requirements set 

forth within the project Specifications or this CQA program. 

TABLE 1 

ENGINEERED FILL CONSTRUCTION TESTING REQUIREMENTS 

TEST METHOD MINIMUM FREQUENCY OF TESTING 

Sieve Analysis ASTM D 422 
1 per material type or 1 per 10,000 cy 

(whichever results in the greater number 
of tests) 

Modified Proctor ASTM D 1557 
1 per material type or 1 per 10,000 cy 

(whichever results in the greater number 
of tests) 

Dry Density & Water Content by 
Nuclear Method 

ASTM D 6938 1 test per 1000 cy 

Dry Density (Sand Cone Method or 
Drive Tube Method) 

ASTM D 1556/D 2937 1 test per 20 nuclear tests 

Moisture Content by Oven or 
Microwave 

ASTM D 3017 or 
D 4643 

1 test per 10 nuclear tests 
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3.5 PLACEMENT OF FOUNDATION LAYER 

3.5.1 General 

A foundation layer shall be constructed as part of the cover system. The CQA firm will ensure 

that special care is taken by an increased frequency of testing (as needed) and close 

observation during the foundation layer installation. 

3.5.2 Foundation Layer Materials and Placement 

The CQA Monitor shall verify that the foundation layer is constructed using soils from the 

approved borrow area(s) and that the procedure used to process the foundation layer soil prior 

to placement provides uniform moisture conditioning and breakdown of clods in accordance 

with the project Specifications. During final cover layer placement the CQA Monitor shall: 

1. Observe that the construction activities are not adversely impacting other structures at the 
site; 

2. Monitor lift thickness; 

3. Observe the effect of compaction equipment on the intermediate cover layer (pad 
penetration, pumping, cracking, etc.); 

4. Observe placement for material segregation, size of clods, particle size and uniformity of the 
moisture content; 

5. Observe the foundation layer for desiccation cracking; and 

6. Observe that repairs, if necessary, are made in accordance with the procedure presented 
in the Specifications. 

In addition to observing material placement, the CQA Monitor shall conduct field and 

laboratory testing in accordance with the schedule presented in Table 2. Field moisture and 

density shall be controlled in accordance with the range as provided in the Specifications. 

Where field density or moisture contents fail to meet specified values, the CQA Monitor shall 

verify that the area is reworked or the material removed and replaced (at the Contractor's 

discretion) under the observation of the CQA Monitor. Retests shall be performed to verify that 

in-place moisture-density results are within the specified range. The testing frequencies 

provided in Table 2 can be increased at the discretion of the CQA Monitor. Examples of 

conditions that may warrant additional tests include but are not limited to: 

1. Compactors slip during operation; 

2. Excessive pumping or cracking of the fill; 

3. Lift thickness is greater than specified; 
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4. Dirt clogged rollers are used to compact the fill; 

5. The compactor is improperly ballasted; 

6. Adverse weather; 

7. Equipment breakdown; 

8. Work conducted in difficult areas; and 

9. There is a high frequency of failed tests. 

TABLE 2 
FOUNDATION LAYER CONSTRUCTION TESTING 

TEST METHOD FREQUENCY OF TESTING 

Sieve Analysis ASTM D-422 
1 per material type or 1 per 5,000 cubic yards 

(whichever results in the greater number of tests) 

Modified Proctor Compaction 
Curve 

ASTM D-1557 
1 per material type or 1 per 5,000 cubic yards 

(whichever results in the greater number of tests) 

Dry Density & Moisture 
Content by Nuclear Method 

ASTM D-6938 1 test per 500 cubic yards of fill placed 

Dry Density By Sand Cone 
Method 

ASTM D-1556 
1 test per 20 nuclear density tests performed adjacent 

to nuclear density test for correlation 

Moisture Content by Oven or 
Microwave 

ASTM D-3017 or 
D-4643 

1 test per 10 nuclear density tests 

All perforations of the foundation layer shall be repaired by the CQA Monitor including nuclear 

density device probe holes, drive tube sample locations, sand-cone holes and grab sample 

locations. Perforations shall be repaired by backfilling the holes with the approved soil 

materials. 

The CQA Monitor shall verify the surface of the foundation layer is graded as indicated by the 

project Construction Drawings. The CQA Monitor shall verify that the Contractor has provided 

for adequate survey control prior to placement and upon completion of the foundation layer. 

The CQA Monitor shall verify that the proper thickness of soil has been placed as shown at each 

grid-point. The Contractor's surveying may be checked by a third party surveying team hired by 

the Owner or CQA firm. 

3.6 GEOMEMBRANE SUBGRADE (TOP OF FOUNDATION LAYER) 

The subgrade for the finished surface of the foundation layer below the geomembrane shall be 

inspected by the CQA Monitor and Contractor to ensure that it will provide a firm base for 
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construction of the overlying cover system. The CQA Officer and CQA Monitor will inspect the 

subgrade for the following: 

1. Verify that angular or sharp rocks, rocks larger than the specified diameter, and other 
debris that could damage the overlying geosynthetic materials are removed from the 
surface.  

2. Verify that the foundation layer is steel drum rolled smooth and is free of irregularities 
(ridges, protrusions, gouges, etc.), prior to the placement of any geosynthetic material. 

3. Verify that the final surface provides continuous and intimate contact with the overlying 
geomembrane. 

4. Verify that any soft or yielding areas of the subgrade (foundation layer) are adequately 
excavated and replaced with soils in accordance with the Specifications for foundation 
layer soil materials. 

5. Verify that the prepared subgrade (foundation layer) has not desiccated or otherwise 
deteriorated prior to geomembrane installation. 

3.7 FINAL COVER DRAINAGE SYSTEM 

3.7.1 General 

This section sets forth the requirements for the CQA testing and observation requirements for 

installing the final cover drainage system components above the geomembrane and below the 

final vegetative cover soil detailed on the Construction Drawings and Specifications. This work 

includes the materials for the drainage pipe and drainage gravel. The geotextile and 

geocomposite for the drainage system are discussed separately in Sections 5 and 6 of this CQA 

Plan. 

The Contractor shall furnish submittals in compliance with this plan and conditions of warranty 

prior to construction for review by the CQA Officer and CQA Monitor. He shall also prepare and 

submit a time schedule for installation, including complete testing and acceptance of materials 

prior to construction. 

The Contractor shall provide a copy of the certificate of compliance and the QC certificates for 

production of each of the materials to be installed as part of the final cover drainage system 

testing for review by the CQA Monitor and CQA Officer. The CQA Monitor shall verify that the 

Contractor installs the final cover drainage system materials and equipment in accordance with 

the Construction Drawings and Specifications. The CQA Monitor shall document the receipt and 

installation of the drainage pipe and drainage gravel as described in the following sections of 

this CQA Plan. 
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3.7.2 Drainage Piping 

The Contractor shall provide a copy of the QC certificates and certificate of compliance for 

production of the drainage piping manufactured for this project prior to construction for review 

by the CQA Monitor and CQA Officer. Materials shall be delivered to the site only after the CQA 

Monitor receives and approves the required submittals. 

The CQA Monitor shall ensure that the materials were packaged and shipped by appropriate 

means so that no damage was caused to the materials delivered to the site. Off-loading shall be 

done in the presence of the CQA Monitor and any damage during off-loading shall be 

documented by the CQA Monitor and the Contractor. The CQA Monitor shall keep a log of all 

piping delivered to the site on a log of piping received form. 

Damaged materials shall be separated from undamaged materials until proper disposition of 

material is determined by the CQA Monitor. Final authority on the determination of damage 

shall be the CQA Monitor. The Earthwork Contractor shall replace damaged or unacceptable 

material at no cost to the Owner. 

The drainage piping shall be stored on a prepared surface approved by the CQA Monitor and 

shall be protected from puncture, precipitation, dirt, grease, water, mechanical abrasions, 

ultraviolet light exposure or other damage. The CQA Monitor shall observe that the Contractor 

uses appropriate handling equipment to load, move or deploy the material to ensure that no 

damage is caused to the materials during handling of the piping. 

No drainage piping shall be placed until the synthetic geomembrane and geocomposite have 

been installed and approved by the CQA Monitor. When gravel/rock materials are used for the 

drainage system, the CQA Monitor shall continuously observe placement to ensure that no 

materials are placed in a manner that could damage the underlying geomembrane. All 

observed damage shall be recorded by the CQA Monitor and the location clearly marked for 

scheduled repair. 

3.7.3 Drainage Gravel 

The Contractor shall provide samples of the drainage gravel material to the CQA Monitor for 

conformance testing. Samples of the drainage gravel shall be tested in accordance with Table 

3, shown below. 
TABLE 3 
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DRAINAGE GRAVEL TESTING 

TEST METHOD FREQUENCY OF TESTING 

Sieve Analysis ASTM D-422 
1 per material type or 1 per 5,000 cubic yards 

(whichever results in the greater number of tests) 

Permeability ASTM D-2434 
1 per material type or 1 per 5,000 cubic yards 

(whichever results in the greater number of tests) 

No drainage gravel material shall be placed until the geomembrane, geocomposite, and 

drainage pipes have been installed and approved by the CQA Monitor. The CQA Monitor shall 

continuously observe placement so that no materials are placed over wrinkles in the underlying 

geomembrane and to ensure that the drainage piping is not damaged. The Contractor shall 

schedule placement of the drainage gravel material during cooler parts of the day in the event 

of warm weather in order to avoid placement of drainage materials when the geomembrane is 

wrinkled. All observed damage shall be recorded by the CQA Monitor and the location clearly 

marked for scheduled repair. 

3.8 VEGETATIVE/PROTECTIVE COVER LAYER 

3.8.1 General 

A vegetative/protective cover layer shall be constructed as part of the final cover system for the 

site. Special care will be taken by the Contractor in order to obtain high quality 

vegetative/protective cover layer material. The CQA firm will ensure that special care is taken 

by an increased frequency of testing (as needed) and close observation during the 

vegetative/protective cover layer installation. 

3.8.2 Vegetative/Protective Cover Layer Construction 

The CQA Monitor shall verify that the vegetative/protective cover layer is constructed using 

soils from the approved borrow area(s) and that the procedure used to process the final cover 

layer soil prior to placement provides uniform moisture conditioning and breakdown of clods in 

accordance with the project Specifications. During final cover layer placement the CQA 

Monitor shall: 

1. Observe that the construction activities are not adversely impacting other structures at the 
site; 

2. Monitor lift thickness; 

3. Observe placement for material segregation, size of clods, and particle size; and 

4. Observe that repairs, if necessary, are made in accordance with the procedure presented 
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in the Specifications. 

In addition to observing material placement, the CQA Monitor shall conduct field and 

laboratory testing in accordance with the schedule presented in Table 4. Field moisture and 

density shall be controlled in accordance with the range as provided in the Specifications. 

Where field density or moisture contents fail to meet specified values, the CQA Monitor shall 

verify that the area is reworked or the material removed and replaced (at the Contractor's 

discretion) under the observation of the CQA Monitor. Retests shall be performed to verify that 

in-place moisture-density results are within the specified range. The testing frequencies 

provided in Table 3 can be increased at the discretion of the CQA Monitor. Examples of 

conditions that may warrant additional tests include but are not limited to: 

Compactors slip during operation; 

1. Excessive pumping or cracking of the fill; 

2. Lift thickness is greater than specified; 

3. Dirt clogged rollers are used to compact the fill; 

4. The compactor is improperly ballasted; 

5. Adverse weather; 

6. Equipment breakdown; 

7. Work conducted in difficult areas; and 

8. There is a high frequency of failed tests. 

TABLE 4 

VEGETATIVE/PROTECTIVE COVER CONSTRUCTION TESTING 

TEST METHOD FREQUENCY OF TESTING 

Sieve Analysis ASTM D-422 
1 per material type or 1 per 5,000 cubic yards 

(whichever results in the greater number of tests) 

All perforations of the final cover layer shall be repaired by the CQA Monitor including nuclear 

density device probe holes, drive tube sample locations, sand-cone holes and grab sample 

locations. Perforations shall be repaired by backfilling the holes with the approved soil 

materials. 

The CQA Monitor shall verify the surface of the final cover layer is graded as indicated by the 

project Construction Drawings. The CQA Monitor shall verify that the Contractor has provided 

for adequate survey control prior to placement and upon completion of the final cover layer. 
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The CQA Monitor shall verify that the proper thickness of soil cover has been placed as shown 

at each grid-point. The Contractor's surveying may be checked by a third party surveying team 

hired by the Owner or CQA firm. 

4.0 GEOMEMBRANE QUALITY ASSURANCE 

4.1 GENERAL 

This section sets forth the requirements for the CQA testing and observation requirements for 

installing the geomembrane material detailed on the Construction Drawings and Specifications. 

This work includes the examination of the Manufacturer's and Contractor’s QC testing, 

conformance testing, shipping and handling, deployment, seaming, repairs, and non-

destructive and destructive testing of the geomembrane. The CQA Monitor and the CQA 

Officer shall review the submittals furnished by the Contractor to ensure their compliance with 

this program and conditions of warranty prior to construction. They shall also review the time 

schedule for installation submitted by the Contractor prior to construction. 

4.2 SHIPPING AND HANDLING 

The Contractor shall provide a copy of the QC certificates for production of each geomembrane 

roll manufactured for this project prior to construction for review by the CQA Monitor and CQA 

Officer. Materials shall be delivered to the site only after the CQA Monitor receives and 

approves the required submittals. 

The Contractor is responsible for the transportation, off-loading, and storage of the 

geomembrane. The materials shall be packaged and shipped by appropriate means so that no 

damage is caused and shall be delivered to the site only after the CQA Monitor receives and 

approves the required submittals. Off-loading shall be performed in the presence of the CQA 

Monitor to ensure that any damage during off-loading is properly documented. The CQA 

Monitor shall keep a log of all geomembrane delivered to the site on the appropriate form for 

review by the CQA Officer. 

The CQA Monitor shall verify that damaged materials are separated from undamaged materials 

until proper disposition of the material is determined by the Owner or CQA Officer. Final 

authority on the determination of damage shall be the CQA Monitor. 

4.3 GEOMEMBRANE CONFORMANCE TESTING 

After production, the geomembrane shall be sampled for conformance testing by a third party 
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geosynthetics laboratory. Sampling shall be performed at the manufacturing plant by the third 

party geosynthetics laboratory or upon arrival at the site. One geomembrane sample shall be 

obtained for every 100,000 square feet produced. The CQA Monitor shall identify the roll 

numbers of the geomembrane which are tested for conformance on the log of geomembrane 

received form. The samples shall be delivered to the geosynthetics laboratory to determine 

that the geomembrane properties conform to the requirements given in the Specifications. The 

CQA Officer shall review all test results and report any non-conformance test results to the 

Contractor and the CQA Monitor. 

Conformance samples shall be collected across the entire width of the roll, but shall not include 

the first three feet of the roll. The conformance samples shall be three feet wide by the roll 

width in length. Each sample shall be marked with the Manufacturer's name and product 

identification, lot number, roll number, and type (LLDPE, 60-mil, double-textured, single-

textured, etc.). In event that sampling is necessary at the site, the Contractor shall provide the 

personnel and equipment to obtain the sample in the presence of the CQA Monitor. No 

material shall be deployed until passing conformance values are obtained by the CQA Monitor. 

The conformance testing shall include the following parameters: 

1. Thickness (ASTM D-5994/GRI GM9); 

2. Sheet Density (ASTM D-1505); 

3. Tensile Properties (ASTM D-6693); 

4. Carbon Black (ASTM D-1603); 

5. Carbon Dispersion (ASTM D-5596); 

6. Asperity Height (ASTM D-7466); 

7. Puncture Resistance (ASTM 4833); and 

8. Large Scale Direct Shear (ASTM 5321) one per project against geocomposite. 

4.4 LLDPE GEOMEMBRANE PLACEMENT 

Prior to placing the primary geomembrane panels, the Contractor and CQA Monitor shall 

observe and verify that the subgrade (foundation layer) has been properly placed and accepted. 

Once the subgrade (foundation layer) has been approved, deployment of the geomembrane 

may begin. 

The CQA Monitor shall verify that the Contractor's QC Technician has given each panel an 

identification number that shall be used by all parties. The CQA Monitor shall record the 
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placement of each panel on a geomembrane panel deployment log form to be reviewed by the 

CQA Officer. The CQA Monitor shall verify that the Contractor has provided sufficient slack in 

the geomembrane to allow for contraction due to cold temperatures. As the geomembrane 

panels are deployed in the field, the CQA Monitor shall observe and verify the following: 

1. That the subgrade (foundation layer) has not deteriorated between acceptance and panel 
placement; 

2. That any underlying geosynthetics have been repaired and approved as necessary; 

3. That the equipment used to transport and deploy the geomembrane does not damage it 
or the subgrade (foundation layer); 

4. That there are no significant defects present in the sheet. Small defects shall be marked, 
along with the type of repair required (extrudate, patch, etc.); 

5. That the sheet is not deployed under adverse weather conditions such as fog, rain, or high 
winds; 

6. That the equipment and deployment methods do not cause excessive wrinkling of the 
geomembrane and that the sheet is not dragged along a rough surface. If the 
geomembrane is dragged, the CQA Monitor shall inspect the underside of the material for 
damage; 

7. That personnel do not engage in activities that could damage the geomembrane; and 

8. That the Contractor's QC personnel properly record identification information including 
roll number, panel number, seam number, date, etc. 

The CQA Monitor shall record all of the above information in daily reports and log sheets and 

shall inform all parties of any deviations. 

4.5 LLDPE GEOMEMBRANE TEST WELDS 

The CQA Monitor shall verify that the Contractor conducts test welds on pieces of scrap 

geomembrane to verify seam strength prior to field production at the following frequency: 

1. At the start of the seaming period; 

2. Once every four (4) hours of seaming; 

3. Once for every seaming device used; 

4. Twice per welding shift; and 

5. If the welding machine has been out of service for more than 30 minutes. 

The CQA Monitor shall record the shear and peel test results for the test weld coupons on a 

geomembrane start-up trial weld log form. The Contractor shall not begin welding of field 
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seams unless the CQA Monitor has observed that the trial welds are acceptable. The CQA 

Monitor shall observe that once a welding technician has been approved on a specific welding 

apparatus, he does not change machines without first passing a test weld on the new 

equipment. 

4.6 SEAMING OF THE LLDPE GEOMEMBRANE 

The CQA Monitor shall observe that the geomembrane is seamed between the ambient 

temperatures described within the Specifications. The CQA Monitor shall measure and record 

the temperature 6 inches above the geomembrane surface on an hourly basis. If ambient 

temperatures are below the project-specified value, then the geomembrane must be 

preheated prior to seaming. No seaming shall be performed outside of the specified 

temperature range without written authorization by the CQA Officer. The CQA Monitor shall 

observe that the geomembrane is not being deployed during precipitation, in the presence of 

excessive moisture, in areas of ponded water, or in the presence of excessive winds. 

The Contractor's QC Technician and the CQA Monitor shall verify that geomembrane seams are 

oriented parallel to the maximum slope direction and that a seam numbering system 

compatible with the panel numbering system is used. The CQA Monitor shall observe that the 

Contractor has taken the following steps prior to seaming the geomembrane: 

1. That the geomembrane surface has been cleaned of all foreign material including dirt, 
dust, debris, moisture, or oil; 

2. That a disc grinder has been used perpendicular to seams to remove the oxidation surface 
in accordance with the project specifications before seaming on extrusion welds; 

3. That all areas where the sheet thickness has been significantly reduced from grinding are 
patched by the Contractor; 

4. That any bead grooves are covered with single extrudate; 

5. That wrinkles and fishmouths are cut out and the edges overlapped. Where the overlap is 
less than the project specifications, the area shall be patched; 

6. That all seaming takes place over a firm, dry surface; 

7. That when the ambient temperature is below the specified value, a hot air device is used 
for preheating in front of the welder; 

8. That the approved type and quantity of welding devices are used on the job; 

9. That extrusion welders are purged of heat degraded material prior to use; 

10. That for cross or tee seams, the edge of the seam is ground to a smooth incline; and 

11. That the seam numbering system and welding procedures agreed upon at the 
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preconstruction meeting are strictly followed. 

The CQA Monitor shall record the above information in his daily reports along with panel 

placement and seaming log forms to be reviewed by the CQA Officer. 

4.7 EXTRUSION WELDING 

For extrusion welding, the CQA Monitor shall observe that the welding devices are being 

purged of heat-degraded extrudate, as necessary, before welding following all work stoppages 

longer than specified. The CQA Monitor shall verify that all purged extrudate is disposed of off 

the geomembrane. The CQA Monitor shall verify that no equipment is allowed to begin 

welding until the test weld, made by that equipment, passes the weld test. All test weld results 

shall be reviewed and recorded by the CQA Monitor. 

4.8 HOT WEDGE (FUSION) WELDING 

For hot wedge (fusion) welding, the CQA Monitor shall verify that the welding devices are 

automated, vehicular mounted, and equipped with gauges giving applicable speed and 

temperatures. The CQA Monitor shall verify that the speed, temperature, and pressure of the 

welding device is adjusted appropriately during the test welding conducted prior to seaming of 

the panels. In the event that field conditions require adjustment to the device, the CQA 

Monitor shall verify that additional test welds are performed prior to resuming activities. The 

CQA Monitor shall verify that field test welds for cross seams are conducted at least every 2 

hours or as provided in the Specifications. 

4.9 NONDESTRUCTIVE TESTING OF GEOMEMBRANE SEAMS 

4.9.1 General 

Prior to the start of construction, the CQA Monitor and the CQA Officer shall verify that the 

Contractor has submitted his QC program manual that describes the procedure for 

nondestructive testing of all field seams. When the seaming begins in the field, the CQA 

Monitor shall record the results of the geomembrane QC conducted by the Contractor on a 

geomembrane installer’s field QC log form. 

4.9.2 Vacuum Box Testing 

For nondestructive seam testing, all extrusion welded field seams shall be tested over their full 

length using vacuum box test units. The vacuum testing shall be performed by the Contractor's 

QC Technician under the observation of the CQA Monitor. The CQA Monitor shall verify that 
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the tests are conducted concurrently with the field seaming and that the vacuum box assembly 

consists of a rigid box with a transparent viewing window and a vacuum gage. The CQA 

Monitor shall verify that the Contractor's procedure for vacuum testing is as follows: 

1. Clean window, gasket surfaces, and check box for leaks; 

2. Energize vacuum pump and reduce pressure to the specified value; 

3. Place soapy solution on section of seam to be tested; 

4. Place box over wetted area and press down; 

5. Close bleed valve, open vacuum valve, and ensure that a leak tight seal is created; 

6. Examine the length of weld through the viewing window for bubbles for the specified 
time period; 

7. If no bubbles appear, the vacuum valve should be closed, the bleed valve opened, and the 
box should be moved to the next adjoining area with the specified overlap; and 

8. Areas where soap bubbles are detected shall be marked, repaired, and retested. 

4.9.3 Air Pressure Testing 

If the double hot wedge seaming system is employed, air pressure testing shall be used. The 

CQA Monitor shall observe that air pressure testing is conducted by the Contractor as follows: 

1. Seal both ends of the seam to be tested; 

2. Insert a hollow needle or other approved pressure feed device into the tunnel created by 
the double hot wedge and insert a protective cushion between the air pump and 
geomembrane; 

3. Energize the air pump to the specified pressure, close the valve, and sustain the pressure 
for the specified time limit; 

4. Check the entire seam being tested for indications that it has been fully pressurized. This 
shall be accomplished by opening the air channel at the opposite end of the seam and 
observing a loss of pressure; 

5. If a loss of pressure exceeds the specified value, or does not stabilize, locate the faulty 
area and repair; and 

6. Remove the approved pressure feed device and seal. 

Should a loss of pressure be detected along a seam, the faulty area shall be identified, repaired, 

and re-tested as provided within the Specifications. If blockage occurs along the seam, the area 

shall also be identified, repaired and re-tested. The Contractor shall be responsible for all costs 

associated with the seam repair. The results of both vacuum box and air pressure testing shall 

be recorded on the seam and panel QC form by the CQA Monitor for review by the CQA Officer. 
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4.10 DESTRUCTIVE TESTING OF GEOMEMBRANE SEAMS 

The location of all destructive tests shall be determined by the CQA Monitor. A minimum of 

one sample per 500 feet of seam shall be obtained by the Contractor's QC Technician. The 

Contractor shall repair any suspicious looking welds before release of a seam for destructive 

sampling. Destructive samples shall be cut by the Contractor as the installation progresses and 

not at the completion of the project. All destructive samples shall be marked by the 

Contractor's QC Technician or CQA Monitor with consecutive numbers, the seam number, the 

date, time, seaming technician, apparatus, and temperature. 

Destructive samples shall be cut by the Contractor's QC Technician at locations selected by the 

CQA Monitor. The CQA Monitor shall: 

1. Mark each sample with the seam number, and the adjoining panel numbers; 

2. Record the sample location on the geomembrane panel deployment log form and the 
geomembrane field seaming log form; 

3. Record the sample location and reason for taking the sample (random sample, poor 
welding, etc.); and 

4. Record the results of the testing on the appropriate form. 

A log of the destructive testing shall be kept by the CQA Monitor with the date, time, location, 

seaming technician, apparatus, temperature, and pass or fail criteria. The CQA Monitor shall 

test the geomembrane seams in accordance with ASTM D6392. The CQA Monitor shall verify 

that the results of the seam testing meet the project specifications. The CQA Monitor shall 

verify that all destructive sample holes are repaired immediately by the Contractor. 

4.11 REPAIRS TO THE GEOMEMBRANE 

For final seaming inspection, the CQA Monitor and Contractor shall check the seams and 

surface of the geomembrane for defects, holes, blisters, undispersed raw materials, or signs of 

contamination by foreign matter. If dirt inhibits inspections, the Contractor shall brush, blow, 

or wash the geomembrane surface as required. The CQA Monitor shall decide if cleaning the 

geomembrane surface and welds is needed to facilitate inspection. Repair areas shall be 

distinctively marked with a description of the required type of repair. 

The CQA Monitor shall verify that all identified holes, tears, blisters, undispersed raw materials, 

and contamination by foreign matter is patched. The CQA Monitor shall verify that patches are 

not cut with the repair sheet in contact with the geomembrane and that the patches are 
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extrusion welded to the geomembrane and then vacuum tested. The result of the vacuum test 

for the repair shall be marked by the Contractor's QC Technician with the date of the test and 

name of the tester on the sheet. Holes shall be repaired as described in the Specifications. All 

repair areas shall be recorded on the repair log form by the CQA Monitor. 

4.12 GEOMEMBRANE FINAL WALK-THROUGH 

The Contractor shall be responsible for maintaining the geomembrane (or portions thereof) 

until final acceptance by the CQA Monitor. The CQA Monitor shall recommend final acceptance 

when all seams have passed destructive testing, the Contractor has supplied all documentation, 

and all field and laboratory testing is complete and satisfactory. Prior to final acceptance, the 

Contractor, CQA Officer, CQA Monitor, and the Owner shall review the installation of the 

geomembrane (or portions thereof) for completeness. Any areas that are found to deviate 

from the intended design, are incomplete, or in need of repair shall be recorded by the CQA 

Monitor for correction by the Contractor. When all repairs have been completed, the CQA 

Monitor shall release the geomembrane (or portions thereof) for installation of overlying 

materials. The Contractor shall retain ownership of the geomembrane throughout the 

installation of overlying materials as defined within his scope of work and until the project is 

complete. 

5.0 GEOCOMPOSITE 

5.1 GENERAL 

This section sets forth the requirements for the CQA testing and observation requirements for 

installing the geocomposite materials detailed on the Construction Drawings and Specifications. 

This work includes the examination of the Manufacturer's and Contractor’s QC testing, 

conformance testing, shipping and handling, and deployment, seaming, and repairs of the 

geocomposite. The CQA Monitor and CQA Officer shall review the submittals furnished by the 

Contractor to ensure their compliance with this program and conditions of warranty prior to 

construction. They shall also review the time schedule for installation submitted by the 

Contractor prior to construction. 

5.2 SHIPPING AND HANDLING 

The Contractor shall provide a copy of the QC certificates for production of each geocomposite 

roll manufactured for this project prior to construction for review by the CQA Monitor and CQA 

Officer. Materials shall be delivered to the site only after the CQA Monitor receives and 

approves the required submittals. The Manufacturer's QC shall include visual inspection of the 
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geotextile materials for foreign matter and needles. Detection of broken needles at the 

manufacturing plant shall be accomplished with the use of magnets and continuous metal 

detectors permanently installed on-line at the factory. 

The Contractor is responsible for the transportation, off-loading, and storage of the 

geocomposite. The materials shall be packaged and shipped by appropriate means so that no 

damage is caused and shall be delivered to the site only after the CQA Monitor receives and 

approves the required submittals. Off-loading shall be performed in the presence of the CQA 

Monitor to ensure that any damage during off-loading is properly documented. The CQA 

Monitor shall keep a log of all geocomposite delivered to the site on the appropriate form for 

review by the CQA Officer. 

The CQA Monitor shall verify that damaged materials are separated from undamaged materials 

until proper disposition of the material is determined by the Owner or CQA Officer. Final 

authority on the determination of damage shall be the CQA Monitor. 

5.3 GEOCOMPOSITE CONFORMANCE TESTING 

After production, the geocomposite shall be sampled for conformance testing by a third party 

geosynthetics laboratory. Sampling shall be performed at the manufacturing plant by the third 

party geosynthetics laboratory or upon arrival at the site. One geocomposite sample shall be 

obtained for every 100,000 square feet produced. The CQA Monitor shall identify the roll 

numbers of the geocomposite which are tested for conformance on the log of geocomposite 

received form. The samples shall be delivered to the geosynthetics laboratory to determine 

that the geocomposite properties conform to the requirements given in the Specifications. The 

CQA Officer shall review all test results and report any non-conformance test results to the 

Contractor and the CQA Monitor. 

Conformance samples shall be collected across the entire width of the roll, but shall not include 

the first three feet of the roll. The conformance samples shall be three feet wide by the roll 

width in length. Each sample shall be marked with the Manufacturer's name and product 

identification, lot number, roll number, and type (8 oz. double-sided, single-sided, 250-mil, high 

flow, etc.). In event that sampling is necessary at the site, the Contractor shall provide the 

personnel and equipment to obtain the sample in the presence of the CQA Monitor. No 

material shall be deployed until passing conformance values are obtained by the CQA Monitor. 

The conformance testing of the geocomposite shall include the following parameters: 
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1. Hydraulic Transmissivity (ASTM D4716); and 

2. Ply Adhesion (GRI GC7). 

5.4 GEOCOMPOSITE INSTALLATION 

Prior to geocomposite installation, the CQA Monitor shall observe that all underlying materials 

have been repaired, tested, and approved in accordance with the Construction Drawings and 

Specifications. During geocomposite placement, the CQA Monitor shall: 

1. Observe the geocomposite as it is deployed and record all defects and disposition of the 
defects (panel rejected, patch installed, etc.); 

2. Observe that equipment used does not damage the geocomposite; 

3. Observe that people working on the geocomposite do not engage in activities that could 
damage it; 

4. Observe that the geocomposite is anchored to prevent movement by the wind (the 
Contractor is responsible for any damage resulting to or from windblown geocomposite); 

5. Observe that the seams are overlapped in accordance with the project Specifications; 

6. Observe that the Contractor has repaired any holes or tears in the geocomposite; and 

7. Observe that the materials and methods used to fasten the panels together meet the 
Specification requirements. 

The CQA monitor shall record all of the above information on log sheets and in daily reports. 

6.0 GEOTEXTILE 

6.1 GENERAL 

This section sets forth the requirements for the CQA testing and observation requirements for 

installing the geotextile materials detailed on the Construction Drawings and Specifications. 

This work includes the examination of the Manufacturer's and Contractor’s QC testing, 

conformance testing, shipping and handling, and deployment, seaming, and repairs of the 

geotextile. The CQA Monitor and CQA Officer shall review the submittals furnished by the 

Contractor to ensure their compliance with this program and conditions of warranty prior to 

construction. They shall also review the time schedule for installation submitted by the 

Contractor prior to construction. 

6.2 SHIPPING AND HANDLING 

The Contractor shall provide a copy of the QC certificates for production of each geotextile roll 

manufactured for this project prior to construction for review by the CQA Monitor and CQA 
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Officer. Materials shall be delivered to the site only after the CQA Monitor receives and 

approves the required submittals. The Manufacturer's QC shall include visual inspection of the 

geotextile materials for foreign matter and needles. Detection of broken needles at the 

manufacturing plant shall be accomplished with the use of magnets and continuous metal 

detectors permanently installed on-line at the factory. 

The Contractor is responsible for the transportation, off-loading, and storage of the geotextile. 

The materials shall be packaged and shipped by appropriate means so that no damage is 

caused and shall be delivered to the site only after the CQA Monitor receives and approves the 

required submittals. Off-loading shall be performed in the presence of the CQA Monitor to 

ensure that any damage during off-loading is properly documented. The CQA Monitor shall 

keep a log of all geotextile delivered to the site on the appropriate form for review by the CQA 

Officer. 

The CQA Monitor shall verify that damaged materials are separated from undamaged materials 

until proper disposition of the material is determined by the Owner or CQA Officer. Final 

authority on the determination of damage shall be the CQA Monitor. 

6.3 GEOTEXTILE CONFORMANCE TESTING 

After production, the geotextile shall be sampled for conformance testing by a third party 

geosynthetics laboratory. Sampling shall be performed at the manufacturing plant by the third 

party geosynthetics laboratory or upon arrival at the site. One geotextile sample shall be 

obtained for every 100,000 square feet produced. The CQA Monitor shall identify the roll 

numbers of the geotextile which are tested for conformance on the log of geotextile received 

form. The samples shall be delivered to the geosynthetics laboratory to determine that the 

geotextile properties conform to the requirements given in the Specifications. The CQA Officer 

shall review all test results and report any non-conformance test results to the Contractor and 

the CQA Monitor. 

Conformance samples shall be collected across the entire width of the roll, but shall not include 

the first three feet of the roll. The conformance samples shall be three feet wide by the roll 

width in length. Each sample shall be marked with the Manufacturer's name and product 

identification, lot number, roll number, and type (8 oz. non-woven, woven, etc.). In the event 

that sampling is necessary at the site, the Contractor shall provide the personnel and 

equipment to obtain the sample in the presence of the CQA Monitor. No material shall be 

deployed until passing conformance values are obtained by the CQA Monitor. 
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The geosynthetics laboratory shall conduct the following conformance tests on the geotextile: 

1. Mass per Unit Area (ASTM D-5261); 

2. Grab Tensile (ASTM D-4632); 

3. Puncture Resistance (ASTM D-4833); 

4. Tear Resistance (ASTM D-4533); 

5. Permittivity (ASTM D-4491); and 

6. Apparent Opening Size (ASTM D-4751). 

6.4 GEOTEXTILE INSTALLATION 

The CQA Monitor shall not allow installation of the geotextile wrap until all conformance 

testing has been completed and adequate results have been obtained. During geotextile 

placement, the CQA Monitor shall: 

1. Observe the geotextile as it is deployed and record all defects and disposition of the 
defects (panel rejected, patch installed, etc.); 

2. Observe that equipment used does not damage the geotextile; 

3. Observe that people working on the geotextile do not engage in activities that could 
damage it; 

4. Observe that the geotextiles are anchored to prevent movement by the wind (the 
Contractor is responsible for any damage resulting to or from windblown geotextiles); 

5. Observe that the seams are overlapped in accordance with the project Specifications; 

6. Observe that the Geosynthetic Contractor has repaired any holes or tears in the 
geotextile; and 

7. Observe that the thread used to sew the panels together meets the specification 
requirements. 

During installation, the Contractor and CQA Monitor shall inspect the geotextile as it is 

deployed for the presence of foreign materials and needles. If any needles or other materials 

which the CQA Monitor feels may be detrimental to the underlying synthetic geomembrane are 

present within the geotextile, the roll shall be rejected and not used and the Contractor shall 

replace any rejected material at no additional cost to the Owner. The CQA Monitor shall notify 

the Contractor of any problem areas and observe and inspect the repair. The CQA Monitor 

shall record all of the above information on log sheets and in daily reports. 
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7.0 LANDFILL GAS WELL EXTENSIONS AND PIPING RELOCATION 

Prior to construction, the CQA Monitor shall review the material submittals and work plan for 

the installation of the gas well extensions and relocation of the landfill gas piping system. 

During construction, the CQA Monitor shall verify that the Contractor installs the extensions 

and piping in accordance with the Construction Drawings and Specifications. Any testing that is 

required for the piping by the Contractor shall be observed and recorded by the CQA Monitor. 

Records of the well extension activities will be kept that include the final as-built conditions (i.e. 

casing and locking cover elevations, etc.). 

8.0 WORK DEFICIENCIES 

When deficiencies are discovered, the CQA Monitor shall immediately determine the nature 

and extent of the problem, notify the Contractor of the problem, and complete the required 

documentation. The CQA Monitor shall notify the Contractor within a 1/2 hour of discovering 

any deficiency. If the deficiency will cause significant construction delays or require substantial 

rework, the CQA Monitor shall notify the Owner and the CQA Officer. 

The Contractor shall correct the deficiency to the satisfaction of the CQA Monitor. If the 

Contractor is unable to correct the problem, the CQA Monitor shall be asked to develop and 

recommend a solution to the CQA Officer for his approval. 

The corrected deficiency shall be retested before additional work is performed by the 

Contractor. All retests and the steps taken to correct the problem shall be documented by the 

CQA Monitor on a field construction inspection report and on construction problem and 

solution data sheet forms. 

9.0 DOCUMENTATION 

9.1 DAILY RECORDS 

At a minimum, daily records shall consist of field notes, a summary of the daily construction 

activities, associated testing activities, and observation and data sheets. All project records 

shall be maintained in a well organized project file at the job site and shall be available for 

review by the CQA Officer, Contractor, the Owner, and jurisdictional agencies at all times. The 

CQA Officer shall review the reports and field notes prepared by the CQA Monitor and prepare 

a summary report from the daily records and observation data sheets. The CQA Monitor's daily 

summary report shall be available to the CQA Officer and the Contractor for review and shall 

include the following information: 
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1. Date, project name, and location; 

2. Weather data; 

3. A description of on-going construction; 

4. A summary of test results identified as passing, failing, or in the event of a failed test, 
retests; 

5. Off-site materials received including geosynthetics or drainage materials, plus status of 
certificates or off-site testing for the materials; 

6. A summary of decisions regarding acceptance of the work and/or corrective actions taken; 
and 

7. The signature or initials of the CQA Monitor. 

9.2 OBSERVATION AND TEST DATA SHEETS 

The CQA Monitor shall prepare observation and data sheets during all phases of construction of 

the cover system for review by the CQA Officer. Observation and data sheets for this project 

may include, but would not be limited to the following: 

1. Field Construction Inspection and Meeting Reports 

2. Nuclear Density/Moisture Data Sheets 

3. Field Density Summary 

4. Moisture Density Curve Data Sheets 

5. Oven Moisture Content 

6. Sand Cone Density/Moisture Data Sheets 

7. Sieve Analysis Data Sheets 

8. Atterberg Limits Data Sheets 

9. Acceptance of Prepared Subgrade Forms 

10. Geosynthetics Received Log 

11. Geotextile Received Log 

12. Geotextile Panel Deployment Log 

13. Geocomposite Received Log 

14. Geocomposite Panel Deployment Log 

15. Geomembrane Panel Deployment Log 

16. Geomembrane Start-up Trial Weld Log 

17. Geomembrane Field Seaming and Nondestructive Testing Log 
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18. Geomembrane Seam Strength Destructive Test Results 

19. Geomembrane Repair Log 

20. Photograph Log 

Additional observation and data sheets may be required. All entries shall be clear and legible. 

All documentation should be dated and signed or initialed clearly by the CQA Monitor. 

9.3 PROGRESS REPORTS 

The CQA Monitor shall prepare progress reports as necessary summarizing the CQA activities 

for the preceding period. The CQA Officer shall review the daily reports and summaries of 

observation and data sheets in addition to any progress reports. The CQA Officer shall discuss 

progress and the results of all testing and CQA observation and documentation with the CQA 

staff to ensure that the construction is of excellent quality. 

9.4 DESIGN CHANGE REPORTS 

Design and specification changes may be required during construction. In such cases, the CQA 

Monitor shall notify the CQA Officer. Design and specification changes shall only be made with 

written agreement of the Engineer, CQA Consultant and the Owner. 

9.5 CONSTRUCTION DIFFICULTY REPORTS 

In the event that the Contractor has extreme difficulty in the performance of any specified 

activities required, a special report shall be prepared to address the problem(s). The Owner, 

the Contractor, CalRecycle, CQA Monitor, and CQA Officer (if needed) shall meet to discuss any 

problems encountered and to address the solution. If changes to the Construction 

Specifications are required, the Engineer, CQA Consultant and the Owner shall be notified and 

approve any changes in writing. 

9.6 FINAL REPORT 

At the completion of the project, the CQA Consultant shall prepare a final construction report 

suitable for presentation to the regulatory agency. Copies of all reports and test results 

prepared by the CQA Monitor shall be submitted to the CQA Officer for review. Copies of all 

reports and test results prepared by the CQA Monitor shall be submitted to the CQA Officer for 

review. Copies of all the documents shall be maintained at the CQA Consultant's office. This 

report shall verify that the work has been performed in compliance with the Construction 

Drawings and the Specifications. At a minimum this report shall contain: 
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1. A summary of all construction activities; 

2. A description of significant construction problems and the resolution of these problems; 

3. A list of changes (if any) from the Construction Drawings and Specifications and the 
justification for these changes; and 

4. A statement signed and sealed by a Registered Civil Engineer or Certified Engineering 
Geologist registered in the State of California verifying that the project was constructed in 
general accordance with the Construction Drawings, Specifications, and CQA Plan. 

9.7 RECORD DRAWINGS 

A set of record drawings shall be prepared by the Contractor during the course of construction. 

The record drawings shall accurately locate all construction items including the location of 

piping and the extent of lining and collection system components, etc. The CQA Consultant shall 

review the record drawings and provide comment to the Contractor for finalizing. Upon 

completion of the final record drawings, the Contractor shall forward digital and hard copies of 

the drawings to the CQA Consultant for inclusion in the final report. 
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SECTION 02771 

GEOTEXTILE 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Furnishing and installation of geotextile. 

1.2 RELATED SECTIONS 

A. Section 02221 – Excavating and Stockpiling. 

B. Section 02222 – Engineered Fill, Vegetative/Protective Cover and Backfill. 

C. Section 02270 – Erosion and Sediment Control. 

1.3 REFERENCES 

A. GRI GT12(a)  ‐ Test Methods and Properties for Nonwoven Geotextiles Used as 
Protection (or Cushioning) Materials. 

A. GRI GT13  ‐ Test Methods and Properties for Geotextiles Used as Separation 
Between Subgrade Soil and Aggregate. 

B. ASTM D885  ‐ Methods for Testing Industrial Filament Yarns Made From 
Man‐made Fibers. 

C. ASTM D1777 ‐ Method for Measuring Thickness of Textile Materials. 

D. ASTM D4355  ‐ Standard Test Method for Deterioration of Geotextiles from 
Exposure to Ultraviolet Light and Water. 

E. ASTM D4491  ‐ Standard Test Method for Water Permeability of Geotextiles by 
Permittivity. 

F. ASTM D4533  ‐ Standard Test Method for Trapezoid Tearing Strength of 
Geotextiles. 

G. ASTM D4595  ‐ Standard Test Method for Tensile Properties by the Wide‐width 
Strip Method. 

H. ASTM D4632  ‐ Standard Test Method for Breaking Load and Elongation of 
Geotextiles (grab method). 
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I. ASTM D4751 ‐ Standard Test Method for Determining Apparent Opening Size of a 
Geotextile. 

I. ASTM D4833  ‐ Standard Test Method for Index Puncture Resistance of 
Geotextiles, Geomembranes, and Related Products. 

J. ASTM D5216  ‐ Standard Test Method for Mass Per Unit Area (weight) of Woven 
Fabric. 

1.4 DEFINITIONS 

A. MANUFACTURER: Responsible for the production of geotextile rolls. 

B. INSTALLER: The party responsible for field handling, storing, deploying, repairing, 
anchoring, and any other aspects of installing the geotextile. 

C. Construction Quality Assurance Consultant (CQAC): The party, independent from 
the manufacturer or installer, responsible for observing and documenting 
activities related to the quality assurance of the production and installation of 
the geosynthetic components of the geotextile. Also responsible for issuing a 
construction monitoring report, and certification sealed by a Registered 
Professional ENGINEER. 

1.5 SUBMITTALS 

A. Submit, prior to confirmation of OWNER‐CONTRACTOR Agreement, samples and 
complete description of geotextile fabric proposed for use, that meets or exceeds 
the requirements of this section. Include certified minimum property values and 
test methods used to obtain property values. Also include production capacity 
available and projected delivery dates. 

B. Submit, prior to installation, written instructions for storage, handling 
installation, and seaming of proposed geotextile. 

C. Submit, prior to installation, written instructions for repair of geotextile. 

D. Submit, prior to delivery, manufacturer's certificates of compliance with specified 
product requirements. This submittal includes Manufacturer's Quality Control 
(MQC) testing certificates notarized by responsible party. Include lot, batch, and 
roll numbers, sampling procedures, test procedures, and test results.(Refer to 
Part 2.4 of this section). 
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E. Warranty: Submit to OWNER prior to installation, manufacturers, and installer’s 
written warranty against product and installation defects. Limits of liability must 
be accepted by the OWNER. 

PART 2 PRODUCTS 

2.1 GENERAL 

A. Product comprised of a nonwoven, needlepunched polypropylene fabric; 
oriented into a stable network that maintains its structure during handling, 
placement, and long‐term service. 

B. Resistant to soil and leachate chemicals. 

C. New product made from virgin materials. 

2.2 GEOTEXTILE 

A. Unless otherwise specified in the Construction Drawings, geotextile used for 
cushioning and filtration shall conform to the minimum average roll values 
(MARV), as defined in Table 02771‐1. 

TABLE 02771‐1 

GEOTEXTILE PROPERTIES 

TEST 
ASTM TEST 

DESIGNATION 
UNIT REQUIREMENT 

Mass per Unit Area D5261 oz/yd2 >8 

Grab Tensile D4632 lbs >200 

Puncture Resistance D4833 lbs >100 

Trapezoidal Tear D4533 lbs >80 

Permittivity D4491 s ‐1 >1.2 

Apparent Opening Size (AOS) D4751 mm 0.18 to 0.21 

UV Resistance D4355 % 50@500 hrs 

2.3 MANUFACTURER SOURCE QUALITY CONTROL 

A. The MANUFACTURER shall sample and test the geotextiles at the frequencies 
shown in Table 02771‐2. Test results shall demonstrate that the material 
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conforms to all requirements in Part 2.2 of this Section, which shall be certified 
by the MANUFACTURER. 

TABLE 02771‐2 

MANUFACTURER’S QUALITY CONTROL TESTING REQUIREMENTS 

TEST ASTM TEST DESIGNATION FREQUENCY 

Mass per Unit Area D5261 1/roll 

Grab Tensile D4632 1/50,000 ft2 

Puncture Resistance D4833 1/50,000 ft2 

Trapezoidal Tear D4533 1/50,000 ft2 

Permittivity D4491 1/50,000 ft2 

Apparent Opening Size (AOS) D4751 1/50,000 ft2 

UV Resistance D4355 1/250,000 ft2 

B. OWNER will reject rolls for which quality control requirements are not met. 

C. Certify the quality of the rolls of geotextile. 

D. Provide quality control certificates for each lot and each shift’s production. The 
quality control certificates must include: 

1. Roll numbers and identification. 

2. Sampling procedures. 

3. Results of quality control tests, including a description of test methods 
used. 

2.4 LABELING 

A. Mark or tag geotextile rolls with the following information: 

1. Manufacturer's name. 

2. Product identification. 

3. Lot number or date. 

4. Roll number. 
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5. Roll dimensions. 

B. Mark special handling requirements on rolls. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Prior to installation of geotextile, examine underlying construction for 
conformance with specifications. 

3.2 PROTECTION 

A. When placing soil materials over geotextile ensure the following: 

1. No damage to geotextile. 

2. No slippage of geotextile on underlying layers. 

3. No excessive tensile stresses in the geotextile. 

B. Ensure that geotextile filter is covered within 30 days. 

3.3 DELIVERY, STORAGE, AND HANDLING 

A. Protect geotextile from ultraviolet light exposure, precipitation, inundation, mud, 
dirt, dust, puncture, cutting, and other damaging or deleterious condition. 

B. Ship geotextile in closed trailer. 

C. Immediately restore damaged protective covering. 

3.4 DEPLOYMENT 

A. Follow Manufacturer's recommendations, standards, and guidelines. 

B. Roll geotextile down slope keeping the geotextile sheet in sufficient tension to 
prevent folds and wrinkles. 

C. Weight geotextile with sandbags, or equivalent, to ballast during deployment. 
Leave ballast in place until geotextile is covered with succeeding construction 
layer. 

D. Cut geotextile using approved cutter only. Take care to protect other in‐place 
geosynthetic materials when cutting geotextile. 
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E. Do not trap excessive dust, stones, or moisture in geotextile that could damage 
or clog drains or filters, or hamper subsequent seaming. 

F. Examine geotextile over entire completed surface to ensure that no potentially 
harmful foreign objects, such as needles, are present. Remove any foreign 
objects. 

3.5 SEAMS AND OVERLAPS 

A. Overlap geotextile as required by the seaming technique and as recommended 
by Manufacturer prior to seaming. 

B. For slopes steeper that 10 percent, sew all seams for geotextiles. 

C. All seams shall be either "double prayer" or "single J" seam. 

D. Ensure that no soil materials are inadvertently inserted beneath the seams of 
geotextiles. 

E. For slopes less than 10 percent, geotextiles can be either sewn as indicated 
above, or heat welded. 

F. Heat welded seaming shall be performed in a manner that does not damage the 
underlying geosynthetics and prevents burn‐outs in the geotextile. All damaged 
geosynthetics and burn‐outs shall be repaired as provided in these specifications. 

G. Sew with polymeric thread having chemical resistance and strength properties 
equal to or exceeding those of the geotextile. 

H. For sewing, use a 401 two‐thread chain stitch, or equivalent. 

3.6 REPAIRS 

A. Repair holes, burn‐outs or tears in geotextiles with a patch from the same 
geotextile material, by sewing or heat welding (as described above) in place with 
a minimum seam overlap of 12 inches in all directions. 

B. Sew the geotextile within 1 inch of the outside edge of the patch materials. 

C. If a tear exceeds 50 percent of the roll width, remove and replace the roll. 

D. No patches will be allowed within 1 inch of a panel edge. 

E. Remove any soil or other material which may have penetrated the torn 
geotextile. 
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F. Notify OWNER and CQA Consultant of all repairs. 

3.7 QUALITY ASSURANCE 

A. Samples of geotextile shall be collected by the CQA Consultant for conformance 
testing by a third party laboratory in accordance with the CQA Plan. 

B. Samples will be taken across the entire width excluding the first 3 feet of the roll 
unless otherwise approved. Sample size will be 3 feet long by the roll width. 

C. The CQA consultant shall observe all repair operations. 

3.8 ACCEPTANCE 

A. CONTRACTOR retains all responsibility for geotextiles until acceptance by 
OWNER. 

B. OWNER accepts installed geotextiles when all the following have been 
completed: 

1. The installation is complete. 

2. Conformance tests verify product requirements. 

3. Documentation of installation is complete including the CQA consultant’s 
final report. 

4. Verification of the adequacy of all seams and repairs, including associated 
testing, is complete. 

5. Written certification documents have been received by the OWNER. 

END OF SECTION 
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Surface Water Drainage Analysis 
Bonzi Sanitation Landfill 

1.0 SURFACE WATER DRAINAGE ANALYSIS 

The drainage control systems for the Bonzi Sanitation Landfill have been designed to 
accommodate the anticipated volume of precipitation and resulting run-off generated from the 
design grades at final closure during the peak 100-year, 24-hour rainfall event. This data was 
then used for the subsequent design of the drainage control structures around the site. The 
configuration of the landfill that was analyzed is shown on Figure 1 within this report. 

The rainfall data used in the hydrology analysis of the Bonzi Sanitation Landfill was obtained 
from the National Oceanic and Atmospheric Administration (NOAA) Atlas 14 rainfall frequency 
maps. Upon review of the rainfall frequency maps (Figure 2), the peak 2-yr, 24-hr and 100-year, 
24-hour storm event was determined to be 1.54 and 3.21 inches, respectively. 

The surface water hydrology of the Bonzi Sanitation Landfill was calculated using the WinTR-55 
(USDA, 2013) computer program.  This program provides a graphical user interface to the TR-55 
method developed by the United States Department of Agriculture (USDA) Soil Conservation 
Service (SCS), 1986. 

In general, run-off from the closure of WMU II, III and IV is to be collected by a series of berms, 
diversion channels, and culverts and directed towards the existing storm water retention pond 
on the north of the site (one of two existing retention ponds onsite). Run-off from the southern 
portions of WMU-I (existing closed) is collected by similar methods of conveyance and directed 
around the unit to the groundwater treatment system pond. While run-off from the norther 
portion of WMU-1 is directed to a swale along the north wall and then into the existing 
northern storm water retention pond. The drainage patterns and surface water control systems 
are shown on Figure 1, Attachment 1. 

At closure the top deck surface will have an effective slope of 2.0%. Sheet flow off the top of 
the landfill will collect downstream where the topdeck transitions (or breaks) to the side slopes 
and connects to the perimeter channels. All new perimeter channels are grass lined with 
geometry as shown in Attachment 4. 

2.0 PEAK RUN-OFF DETERMINATION 

2.1 Description of Method 

The TR-20 method embedded in WinTR-55 was used to calculate the peak run-off generated 
from the design 100-year, 24-hour storm event (USDA, Soil Conservation Service, 1986). This 
method is widely accepted for determining stormwater run-off for small watersheds and can be 
used to describe a heterogeneous watershed that is divided into a number of homogeneous 
sub-watersheds. This method relates rainfall depth, a runoff curve number (CN), time of 
concentration (Tc), and drainage area to determine the peak run-off from a drainage area. 
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Surface Water Drainage Analysis 
Bonzi Sanitation Landfill 

In calculating the surface hydrology it is conservatively assumed that all the precipitation 
impacting a particular sub-area is eventually diverted into designed drainage channels. It is also 
assumed that the design storm event will have a duration that exceeds the time of 
concentration of overland flow. 

Prior to beginning the run-off calculations, various parameters were identified. These 
parameters are listed below. First, the 100-year, 24-hour and 2 year, 24 hour rainfall depths 
were determined to be 3.21 inches and 1.54 inches, respectively (Figure 2, Attachment 1). 
Next, the regional rainfall time distribution for the location of the landfill was classified as being 
of Type I rainfall (Figure 3, Attachment 1). The landfill drainage area (approximately 102 acres) 
was divided into 9 sub-areas delineating potential run-off flow paths and concentration points 
(Figure 1, Attachment 1). Along the anticipated flow path, time of concentration for sheet, 
shallow-concentrated, and channel flow regimes were then calculated for each sub-area (see 
Attachment 2). Based on the local soil types it was determined that hydrologic soil group B best 
represents on site soils. Finally, a run-off curve number (CN) was determined for each sub-area 
based on the hydrologic soil group, cover type, soil treatment, hydrologic condition, and 
antecedent run-off condition. 

Upon identifying the starting parameters, the WinTR-55 computer program was then used to 
calculate the peak run-off flow for the 9 sub-areas (see Attachment 2). 

2.2 Results of the Analyses 

The design 100-year, 24-hour storm event will generate a combined peak discharge of 62.5 
cubic feet/second over the entire contributing landfill watershed areas. However, a 
conservative approach to sizing of the structures was implemented in which the peak discharge 
for each major run-off concentration point was determined separately. As a result, the sum of 
the resulting peak discharge amounts do not add up to the overall peak discharge over the 
entire landfill site. The discrepancy is due to landfill orientation and run-off routing 
corresponding to differing time of concentrations. The run-off and peak discharge calculations 
for each point of concentration on the Bonzi Sanitation Landfill are provided in Attachment 3. 

3.0 CONTROL STRUCTURE SIZING 

3.1 Drainage Channel Sizing 

All open channels were sized using the computer program FlowMaster V8i (Bentley 2009). The 
detailed calculation and report sheets for open channel sizing are provided in Attachment 4. 

Collection channels along the perimeter access roads and borrow area will be trapezoidal with 
the side slopes and bottom width meeting the requirements shown in the Hydraulic Drainage 
Structure Summary table provided at the front of Attachment 4. To reduce the amount of 
erosion during peak run-off events, all drainage channels are to be lined with an erosion control 
vegetation layer except as noted in the Channel Hydraulic Drainage Structure Summary table. 
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Surface Water Drainage Analysis 
Bonzi Sanitation Landfill 

It was assumed that the existing perimeter channels for the closed WMU-1 area were 
adequately sized during closure of that unit and verification of the sizing was not performed as 
part of this analysis. 

3.2 Culvert Sizing 

The channels drain to collection points around the site where the water will be fed into culverts 
that discharge into the northern stormwater retention basin. The proposed culverts were sized 
using the computer program CulvertMaster V3.3 (Bentley, 2009). The detailed calculation and 
report sheets for the culvert sizing are provided in Attachment 5. It was assumed that the 
existing culverts for the closed WMU-1 area were adequately sized during closure of that unit 
and verification of the sizing was not performed as part of this analysis. 

Rip-rap aprons at the toe of each culvert will dissipate the flows at exit from the downdrains at 
the tow of the retention pond. Calculations for the rip-rap apron sizing are included in 
Attachment 6. 

3.3 Storm Water Retention Basin 

To verify the capacity of the existing storm water retention pond, the pond volume was 
calculated using the average end area method at 1 foot contour intervals (see Attachment 7). 
The generated volumes and capacities of the design storm event is shown in the spreadsheets 
within Attachment 6. The 100-yr 24-hr design storm event would fill the existing storm water 
retention basin to approximately 8 feet deep, roughly 15% of overall capacity. The maximum 
water depth of the stormwater retention basin is 14 feet (elevation 57 feet AMSL). 

4.0 REFERENCES 

Bentley Systems Inc., 2009, CulvertMaster Version 3.3, Watertown, CT. 

Bentley Systems Inc., 2009, FlowMaster Version 8i, Watertown, CT. 

Goldman, Steven J., Jackson, Katherine, and Bursztynsky, Tara A. (1986) “Erosion and Sediment 
Control Handbook”, McGraw-Hill, Inc. 

National Oceanic and Atmospheric Association (NOAA), Hydrometeorological Design Studies 
Center, Precipitation Frequency Data Server, http://hdsc.nws.noaa.gov/hdsc/pfds/. 

U.S. Department of Agriculture, Natural Resources Conservation Service, Conservation 
Engineering Division, WinTR-55, (2013), “WinTR-55 Small Watershed Hydrology 
Computer Program, Version 1.00.10”. 
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  WINTR-55 OUTPUT 
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WinTR-55 Current Data Description 

--- Identification Data ---

User: RPB Date: 2/10/2015 

Project: Bonzi Landfill Units: English 

SubTitle: Final Closure Areal Units: Acres 

State: California 

County: Stanislaus 

Filename: N:\Bonzi\Project Documents\Final Closure Workplan\February 2015 

Submittal\Hydro\TR-55\Drainage.w55 

--- Sub-Area Data ---

Name Description Reach Area(ac) RCN Tc 

SA-1 Outlet 13.0 77 0.175 

SA-2 Outlet 11.7 77 0.155 

SA-3 Outlet 1.8 77 0.325 

SA-4 Outlet 8.5 77 0.405 

SA-5 Outlet 11.1 77 0.372 

SA-6 Outlet 4.6 77 0.292 

SA-7 Outlet 31.4 77 0.506 

SA-8 Outlet 4.0 77 0.100 

SA-9 Outlet 15.7 77 0.325 

Total area: 101.80 (ac) 

--- Storm Data --

Rainfall Depth by Rainfall Return Period 

2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 1-Yr 

(in) (in) (in) (in) (in) (in) (in) 

1.54 .0 .0 .0 .0 3.21 

Storm Data Source: User-provided custom storm data 

Rainfall Distribution Type: Type I 

Dimensionless Unit Hydrograph: <standard> 

.0 
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Bonzi Landfill 

Final Closure 

Stanislaus County, California 

Hydrograph Peak/Peak Time Table 

Sub-Area Peak Flow and Peak Time (hr) by Rainfall Return Period 

or Reach ANALYSIS: 

Identifier (cfs) (hr) 

SUBAREAS 

SA-1 9.79 10.01 

SA-2 9.02 9.98 

SA-3 1.11 10.10 

SA-4 4.75 10.15 

SA-5 6.46 10.13 

SA-6 2.97 10.09 

SA-7 15.60 10.20 

SA-8 3.37 9.93 

SA-9 9.72 10.10 

OUTLET 55.04 
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Bonzi Landfill 

Final Closure 

Stanislaus County, California 

Sub-Area Time of Concentration Details 

Sub-Area Flow Mannings's End Wetted Travel 

Identifier/ Length Slope n Area Perimeter Velocity Time 

(ft) (ft/ft) (sq ft) (ft) (ft/sec) (hr) 

SA-1 

CHANNEL 1510 2.600 0.161 

CHANNEL 175 3.460 0.014 

Time of Concentration .175 

======== 

SA-2 

CHANNEL 1440 2.580 0.155 

Time of Concentration .155 

======== 

SA-3 

SHEET 100 0.0200 0.150 0.235 

SHALLOW 575 0.0200 0.050 0.070 

CHANNEL 215 2.960 0.020 

Time of Concentration .325 

======== 

SA-4 

SHEET 100 0.0250 0.150 0.215 

SHALLOW 915 0.0250 0.050 0.100 

CHANNEL 835 2.570 0.090 

Time of Concentration 0.405 

======== 

SA-5 

SHEET 100 0.0300 0.150 0.200 

SHALLOW 600 0.0300 0.050 0.060 

CHANNEL 1200 2.970 0.112 

Time of Concentration 0.372 

======== 

SA-6 

SHEET 100 0.0200 0.150 0.235 

SHALLOW 673 0.0410 0.050 0.057 

Time of Concentration .292 

======== 

SA-7 

SHEET 100 0.0200 0.150 0.235 

SHALLOW 1128 0.0150 0.050 0.159 

CHANNEL 1205 3.000 0.112 

Time of Concentration .506 

======== 

SA-8 

SHEET 100 0.0600 0.011 0.019 

CHANNEL 515 2.500 0.057 
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Time of Concentration 0.1 

======== 

SA-9 

SHEET 100 0.0230 0.150 0.223 

SHALLOW 900 0.0230 0.050 0.102 

Time of Concentration .325 

======== 

Bonzi Landfill 

Final Closure 

Stanislaus County, California 

Sub-Area Land Use and Curve Number Details 

Sub-Area Hydrologic Sub-Area Curve 

Identifier Land Use Soil Area Number 

Group (ac) 

SA-1 CN directly entered by user - 13 77 

Total Area / Weighted Curve Number 13 77 

== == 

SA-2 CN directly entered by user - 11.7 77 

Total Area / Weighted Curve Number 11.7 77 

==== == 

SA-3 CN directly entered by user - 1.8 77 

Total Area / Weighted Curve Number 1.8 77 

=== == 

SA-4 CN directly entered by user - 8.5 77 

Total Area / Weighted Curve Number 8.5 77 

=== == 

SA-5 CN directly entered by user - 11.1 77 

Total Area / Weighted Curve Number 11.1 77 

==== == 

SA-6 CN directly entered by user - 4.6 77 

Total Area / Weighted Curve Number 4.6 77 

=== == 

SA-7 User defined urban (Click button or B 31.4 77 

Total Area / Weighted Curve Number 31.4 77 

==== == 

SA-8 User defined urban (Click button or B 4 77 

Total Area / Weighted Curve Number 4 77 

= == 

SA-9 User defined urban (Click button or B 15.7 77 

Total Area / Weighted Curve Number 15.7 77 

==== == 



 
 
 
 
 
 
 
 
 
  WINTR-20 OUTPUT 



                                                                    

                                                                     

 

                               

                                                                         

 

                                                 

 

                    

                                         

                                   

 

                                                    

 

        

               

                                          

 

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

  

                                          

  

Bonzi Landfill 

Final Closure 

Name of printed page file: 

TR20.out 

STORM 100-Yr 

Area or Drainage Rain Gage Runoff ------------ Peak Flow ------------

Reach Area ID or Amount Elevation Time Rate Rate 

Identifier (sq mi) Location (in) (ft) (hr) (cfs) (csm) 

SA-1 0.020 1.218 10.01 9.79 482.06 

Line 

Start Time ------------ Flow Values @ time increment of 0.011 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

8.252 0.05 0.05 0.06 0.06 0.06 0.06 0.07 

8.330 0.07 0.07 0.08 0.08 0.08 0.08 0.09 

8.407 0.09 0.09 0.10 0.10 0.10 0.11 0.11 

8.484 0.12 0.12 0.12 0.13 0.13 0.13 0.14 

8.562 0.14 0.15 0.15 0.16 0.16 0.16 0.17 

8.639 0.17 0.18 0.18 0.19 0.19 0.20 0.20 

8.717 0.21 0.21 0.22 0.22 0.23 0.23 0.24 

8.794 0.24 0.25 0.25 0.26 0.26 0.27 0.28 

8.871 0.28 0.29 0.29 0.30 0.31 0.31 0.32 

8.949 0.32 0.33 0.34 0.34 0.35 0.36 0.36 

9.026 0.37 0.38 0.38 0.39 0.40 0.41 0.42 

9.103 0.42 0.43 0.44 0.45 0.46 0.47 0.48 

9.181 0.49 0.50 0.51 0.52 0.53 0.54 0.55 

9.258 0.56 0.57 0.58 0.59 0.60 0.62 0.63 

9.335 0.64 0.65 0.67 0.68 0.69 0.70 0.72 

9.413 0.73 0.74 0.76 0.77 0.79 0.80 0.81 

9.490 0.83 0.84 0.86 0.88 0.90 0.92 0.95 

9.568 0.99 1.03 1.08 1.13 1.18 1.23 1.29 

9.645 1.36 1.44 1.53 1.63 1.73 1.84 1.96 

9.722 2.08 2.21 2.36 2.52 2.71 2.92 3.14 

9.800 3.37 3.61 3.87 4.16 4.48 4.86 5.29 

9.877 5.77 6.29 6.84 7.38 7.91 8.40 8.83 

9.954 9.19 9.46 9.64 9.74 9.79 9.79 9.74 

10.032 9.63 9.46 9.22 8.90 8.50 8.07 7.60 

10.109 7.13 6.66 6.22 5.80 5.41 5.07 4.78 

10.187 4.54 4.33 4.15 3.99 3.86 3.73 3.62 

10.264 3.52 3.43 3.35 3.28 3.21 3.15 3.09 

10.341 3.04 2.99 2.94 2.89 2.84 2.80 2.75 

10.419 2.71 2.67 2.63 2.59 2.55 2.51 2.47 

10.496 2.43 2.39 2.36 2.32 2.29 2.26 2.22 

10.573 2.19 2.16 2.13 2.11 2.08 2.06 2.03 

10.651 2.01 1.99 1.98 1.96 1.94 1.93 1.92 

10.728 1.91 1.89 1.88 1.87 1.86 1.85 1.84 

10.805 1.83 1.82 1.81 1.80 1.80 1.79 1.78 

10.883 1.77 1.76 1.75 1.74 1.73 1.72 1.71 

10.960 1.71 1.70 1.69 1.68 1.67 1.66 1.65 

11.038 1.64 1.64 1.63 1.62 1.61 1.60 1.60 

11.115 1.59 1.58 1.58 1.57 1.57 1.56 1.56 

11.192 1.55 1.55 1.55 1.54 1.54 1.54 1.53 

11.270 1.53 1.53 1.52 1.52 1.52 1.52 1.51 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.011 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

11.347 1.51 1.51 1.50 1.50 1.50 1.49 1.49 

11.424 1.49 1.49 1.48 1.48 1.48 1.47 1.47 

11.502 1.47 1.47 1.46 1.46 1.46 1.45 1.45 

11.579 1.45 1.44 1.44 1.44 1.44 1.43 1.43 

11.657 1.43 1.42 1.42 1.42 1.41 1.41 1.41 

11.734 1.41 1.40 1.40 1.40 1.39 1.39 1.39 

11.811 1.38 1.38 1.38 1.37 1.37 1.37 1.36 

11.889 1.36 1.36 1.35 1.35 1.35 1.34 1.34 

11.966 1.34 1.33 1.33 1.33 1.32 1.32 1.32 

12.043 1.31 1.31 1.31 1.30 1.30 1.30 1.29 

12.121 1.29 1.29 1.29 1.28 1.28 1.28 1.28 

12.198 1.27 1.27 1.27 1.27 1.27 1.26 1.26 

12.275 1.26 1.26 1.26 1.25 1.25 1.25 1.25 

12.353 1.25 1.24 1.24 1.24 1.24 1.24 1.23 

12.430 1.23 1.23 1.23 1.23 1.22 1.22 1.22 

12.508 1.22 1.21 1.21 1.21 1.21 1.21 1.20 

12.585 1.20 1.20 1.20 1.20 1.19 1.19 1.19 

12.662 1.19 1.18 1.18 1.18 1.18 1.18 1.17 

12.740 1.17 1.17 1.17 1.17 1.16 1.16 1.16 

12.817 1.16 1.15 1.15 1.15 1.15 1.15 1.14 

12.894 1.14 1.14 1.14 1.13 1.13 1.13 1.13 

12.972 1.12 1.12 1.12 1.12 1.12 1.11 1.11 

13.049 1.11 1.11 1.10 1.10 1.10 1.10 1.09 

13.127 1.09 1.09 1.09 1.09 1.08 1.08 1.08 

13.204 1.08 1.07 1.07 1.07 1.07 1.06 1.06 

13.281 1.06 1.06 1.05 1.05 1.05 1.05 1.05 

13.359 1.04 1.04 1.04 1.04 1.03 1.03 1.03 

13.436 1.03 1.02 1.02 1.02 1.02 1.01 1.01 

13.513 1.01 1.01 1.00 1.00 1.00 1.00 0.99 

13.591 0.99 0.99 0.99 0.98 0.98 0.98 0.98 

13.668 0.97 0.97 0.97 0.97 0.96 0.96 0.96 

13.745 0.96 0.95 0.95 0.95 0.95 0.94 0.94 

13.823 0.94 0.94 0.93 0.93 0.93 0.93 0.92 

13.900 0.92 0.92 0.91 0.91 0.91 0.91 0.90 

13.978 0.90 0.90 0.90 0.89 0.89 0.89 0.89 

14.055 0.88 0.88 0.88 0.88 0.88 0.87 0.87 

14.132 0.87 0.87 0.87 0.87 0.87 0.87 0.87 

14.210 0.86 0.86 0.86 0.86 0.86 0.86 0.86 

14.287 0.86 0.86 0.86 0.86 0.86 0.86 0.86 

14.364 0.86 0.86 0.86 0.86 0.86 0.86 0.86 

14.442 0.86 0.85 0.85 0.85 0.85 0.85 0.85 

14.519 0.85 0.85 0.85 0.85 0.85 0.85 0.85 

14.597 0.85 0.85 0.85 0.85 0.85 0.85 0.85 

14.674 0.85 0.85 0.85 0.85 0.85 0.85 0.85 

14.751 0.85 0.84 0.84 0.84 0.84 0.84 0.84 

14.829 0.84 0.84 0.84 0.84 0.84 0.84 0.84 

14.906 0.84 0.84 0.84 0.84 0.84 0.84 0.84 

14.983 0.84 0.84 0.84 0.84 0.84 0.84 0.84 

15.061 0.83 0.83 0.83 0.83 0.83 0.83 0.83 

15.138 0.83 0.83 0.83 0.83 0.83 0.83 0.83 

15.215 0.83 0.83 0.83 0.83 0.83 0.83 0.83 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.011 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

15.293 0.83 0.83 0.83 0.83 0.82 0.82 0.82 

15.370 0.82 0.82 0.82 0.82 0.82 0.82 0.82 

15.448 0.82 0.82 0.82 0.82 0.82 0.82 0.82 

15.525 0.82 0.82 0.82 0.82 0.82 0.82 0.82 

15.602 0.82 0.81 0.81 0.81 0.81 0.81 0.81 

15.680 0.81 0.81 0.81 0.81 0.81 0.81 0.81 

15.757 0.81 0.81 0.81 0.81 0.81 0.81 0.81 

15.834 0.81 0.81 0.81 0.81 0.80 0.80 0.80 

15.912 0.80 0.80 0.80 0.80 0.80 0.80 0.80 

15.989 0.80 0.80 0.80 0.80 0.80 0.80 0.80 

16.067 0.80 0.80 0.80 0.80 0.80 0.80 0.80 

16.144 0.79 0.79 0.79 0.79 0.79 0.79 0.79 

16.221 0.79 0.79 0.79 0.79 0.79 0.79 0.79 

16.299 0.79 0.79 0.79 0.79 0.79 0.79 0.79 

16.376 0.79 0.79 0.78 0.78 0.78 0.78 0.78 

16.453 0.78 0.78 0.78 0.78 0.78 0.78 0.78 

16.531 0.78 0.78 0.78 0.78 0.78 0.78 0.78 

16.608 0.78 0.78 0.78 0.77 0.77 0.77 0.77 

16.685 0.77 0.77 0.77 0.77 0.77 0.77 0.77 

16.763 0.77 0.77 0.77 0.77 0.77 0.77 0.77 

16.840 0.77 0.77 0.77 0.77 0.76 0.76 0.76 

16.918 0.76 0.76 0.76 0.76 0.76 0.76 0.76 

16.995 0.76 0.76 0.76 0.76 0.76 0.76 0.76 

17.072 0.76 0.76 0.76 0.76 0.75 0.75 0.75 

17.150 0.75 0.75 0.75 0.75 0.75 0.75 0.75 

17.227 0.75 0.75 0.75 0.75 0.75 0.75 0.75 

17.304 0.75 0.75 0.75 0.75 0.74 0.74 0.74 

17.382 0.74 0.74 0.74 0.74 0.74 0.74 0.74 

17.459 0.74 0.74 0.74 0.74 0.74 0.74 0.74 

17.537 0.74 0.74 0.74 0.73 0.73 0.73 0.73 

17.614 0.73 0.73 0.73 0.73 0.73 0.73 0.73 

17.691 0.73 0.73 0.73 0.73 0.73 0.73 0.73 

17.769 0.73 0.73 0.72 0.72 0.72 0.72 0.72 

17.846 0.72 0.72 0.72 0.72 0.72 0.72 0.72 

17.923 0.72 0.72 0.72 0.72 0.72 0.72 0.72 

18.001 0.72 0.71 0.71 0.71 0.71 0.71 0.71 

18.078 0.71 0.71 0.71 0.71 0.71 0.71 0.71 

18.155 0.71 0.71 0.71 0.71 0.71 0.71 0.71 

18.233 0.70 0.70 0.70 0.70 0.70 0.70 0.70 

18.310 0.70 0.70 0.70 0.70 0.70 0.70 0.70 

18.388 0.70 0.70 0.70 0.70 0.70 0.69 0.69 

18.465 0.69 0.69 0.69 0.69 0.69 0.69 0.69 

18.542 0.69 0.69 0.69 0.69 0.69 0.69 0.69 

18.620 0.69 0.69 0.69 0.68 0.68 0.68 0.68 

18.697 0.68 0.68 0.68 0.68 0.68 0.68 0.68 

18.774 0.68 0.68 0.68 0.68 0.68 0.68 0.68 

18.852 0.68 0.67 0.67 0.67 0.67 0.67 0.67 

18.929 0.67 0.67 0.67 0.67 0.67 0.67 0.67 

19.007 0.67 0.67 0.67 0.67 0.67 0.67 0.66 

19.084 0.66 0.66 0.66 0.66 0.66 0.66 0.66 

19.161 0.66 0.66 0.66 0.66 0.66 0.66 0.66 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.011 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

19.239 0.66 0.66 0.66 0.65 0.65 0.65 0.65 

19.316 0.65 0.65 0.65 0.65 0.65 0.65 0.65 

19.393 0.65 0.65 0.65 0.65 0.65 0.65 0.65 

19.471 0.65 0.64 0.64 0.64 0.64 0.64 0.64 

19.548 0.64 0.64 0.64 0.64 0.64 0.64 0.64 

19.625 0.64 0.64 0.64 0.64 0.64 0.63 0.63 

19.703 0.63 0.63 0.63 0.63 0.63 0.63 0.63 

19.780 0.63 0.63 0.63 0.63 0.63 0.63 0.63 

19.858 0.63 0.63 0.62 0.62 0.62 0.62 0.62 

19.935 0.62 0.62 0.62 0.62 0.62 0.62 0.62 

20.012 0.62 0.62 0.62 0.62 0.62 0.61 0.61 

20.090 0.61 0.61 0.61 0.61 0.61 0.61 0.61 

20.167 0.61 0.61 0.61 0.61 0.61 0.61 0.61 

20.244 0.61 0.61 0.60 0.60 0.60 0.60 0.60 

20.322 0.60 0.60 0.60 0.60 0.60 0.60 0.60 

20.399 0.60 0.60 0.60 0.60 0.60 0.59 0.59 

20.477 0.59 0.59 0.59 0.59 0.59 0.59 0.59 

20.554 0.59 0.59 0.59 0.59 0.59 0.59 0.59 

20.631 0.59 0.59 0.58 0.58 0.58 0.58 0.58 

20.709 0.58 0.58 0.58 0.58 0.58 0.58 0.58 

20.786 0.58 0.58 0.58 0.58 0.58 0.57 0.57 

20.863 0.57 0.57 0.57 0.57 0.57 0.57 0.57 

20.941 0.57 0.57 0.57 0.57 0.57 0.57 0.57 

21.018 0.57 0.56 0.56 0.56 0.56 0.56 0.56 

21.095 0.56 0.56 0.56 0.56 0.56 0.56 0.56 

21.173 0.56 0.56 0.56 0.56 0.55 0.55 0.55 

21.250 0.55 0.55 0.55 0.55 0.55 0.55 0.55 

21.328 0.55 0.55 0.55 0.55 0.55 0.55 0.55 

21.405 0.54 0.54 0.54 0.54 0.54 0.54 0.54 

21.482 0.54 0.54 0.54 0.54 0.54 0.54 0.54 

21.560 0.54 0.54 0.53 0.53 0.53 0.53 0.53 

21.637 0.53 0.53 0.53 0.53 0.53 0.53 0.53 

21.714 0.53 0.53 0.53 0.53 0.53 0.52 0.52 

21.792 0.52 0.52 0.52 0.52 0.52 0.52 0.52 

21.869 0.52 0.52 0.52 0.52 0.52 0.52 0.52 

21.947 0.52 0.51 0.51 0.51 0.51 0.51 0.51 

22.024 0.51 0.51 0.51 0.51 0.51 0.51 0.51 

22.101 0.51 0.51 0.51 0.50 0.50 0.50 0.50 

22.179 0.50 0.50 0.50 0.50 0.50 0.50 0.50 

22.256 0.50 0.50 0.50 0.50 0.50 0.49 0.49 

22.333 0.49 0.49 0.49 0.49 0.49 0.49 0.49 

22.411 0.49 0.49 0.49 0.49 0.49 0.49 0.49 

22.488 0.49 0.48 0.48 0.48 0.48 0.48 0.48 

22.565 0.48 0.48 0.48 0.48 0.48 0.48 0.48 

22.643 0.48 0.48 0.48 0.47 0.47 0.47 0.47 

22.720 0.47 0.47 0.47 0.47 0.47 0.47 0.47 

22.798 0.47 0.47 0.47 0.47 0.47 0.46 0.46 

22.875 0.46 0.46 0.46 0.46 0.46 0.46 0.46 

22.952 0.46 0.46 0.46 0.46 0.46 0.46 0.46 

23.030 0.45 0.45 0.45 0.45 0.45 0.45 0.45 

23.107 0.45 0.45 0.45 0.45 0.45 0.45 0.45 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.011 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

23.184 0.45 0.45 0.44 0.44 0.44 0.44 0.44 

23.262 0.44 0.44 0.44 0.44 0.44 0.44 0.44 

23.339 0.44 0.44 0.44 0.44 0.43 0.43 0.43 

23.417 0.43 0.43 0.43 0.43 0.43 0.43 0.43 

23.494 0.43 0.43 0.43 0.43 0.43 0.43 0.42 

23.571 0.42 0.42 0.42 0.42 0.42 0.42 0.42 

23.649 0.42 0.42 0.42 0.42 0.42 0.42 0.42 

23.726 0.42 0.41 0.41 0.41 0.41 0.41 0.41 

23.803 0.41 0.41 0.41 0.41 0.41 0.41 0.41 

23.881 0.41 0.41 0.40 0.40 0.40 0.40 0.40 

23.958 0.40 0.40 0.40 0.40 0.40 0.40 0.39 

24.035 0.39 0.38 0.36 0.34 0.31 0.29 0.26 

24.113 0.23 0.20 0.17 0.15 0.12 0.10 0.09 

24.190 0.07 0.06 0.05 

Area or Drainage Rain Gage Runoff ------------ Peak Flow ------------

Reach Area ID or Amount Elevation Time Rate Rate 

Identifier (sq mi) Location (in) (ft) (hr) (cfs) (csm) 

SA-2 0.018 1.218 9.98 9.02 493.46 

Line 

Start Time ------------ Flow Values @ time increment of 0.010 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

8.259 0.05 0.05 0.05 0.06 0.06 0.06 0.06 

8.328 0.07 0.07 0.07 0.07 0.08 0.08 0.08 

8.396 0.08 0.09 0.09 0.09 0.09 0.10 0.10 

8.465 0.10 0.11 0.11 0.11 0.11 0.12 0.12 

8.533 0.12 0.13 0.13 0.13 0.14 0.14 0.14 

8.602 0.15 0.15 0.15 0.16 0.16 0.17 0.17 

8.670 0.17 0.18 0.18 0.18 0.19 0.19 0.20 

8.739 0.20 0.20 0.21 0.21 0.22 0.22 0.23 

8.807 0.23 0.24 0.24 0.24 0.25 0.25 0.26 

8.876 0.26 0.27 0.27 0.28 0.28 0.29 0.29 

8.945 0.30 0.30 0.31 0.31 0.32 0.32 0.33 

9.013 0.33 0.34 0.35 0.35 0.36 0.36 0.37 

9.082 0.38 0.38 0.39 0.40 0.40 0.41 0.42 

9.150 0.42 0.43 0.44 0.45 0.46 0.46 0.47 

9.219 0.48 0.49 0.50 0.51 0.52 0.52 0.53 

9.287 0.54 0.55 0.56 0.57 0.58 0.59 0.60 

9.356 0.61 0.62 0.63 0.64 0.65 0.67 0.68 

9.424 0.69 0.70 0.71 0.72 0.73 0.74 0.76 

9.493 0.77 0.78 0.79 0.81 0.83 0.85 0.87 

9.561 0.91 0.94 0.98 1.02 1.07 1.11 1.16 

9.630 1.21 1.26 1.33 1.40 1.49 1.58 1.67 

9.698 1.76 1.86 1.96 2.07 2.19 2.32 2.48 

9.767 2.65 2.83 3.02 3.22 3.42 3.64 3.87 

9.835 4.13 4.43 4.77 5.16 5.59 6.05 6.52 

9.904 6.99 7.45 7.87 8.24 8.55 8.78 8.92 

9.972 9.00 9.02 9.01 8.98 8.91 8.82 8.68 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.010 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

10.041 8.50 8.25 7.94 7.58 7.17 6.74 6.31 

10.109 5.89 5.50 5.13 4.80 4.51 4.26 4.05 

10.178 3.87 3.72 3.58 3.46 3.36 3.27 3.19 

10.247 3.11 3.05 2.98 2.93 2.87 2.82 2.78 

10.315 2.74 2.70 2.66 2.63 2.59 2.56 2.52 

10.384 2.49 2.46 2.42 2.39 2.36 2.34 2.31 

10.452 2.28 2.25 2.22 2.18 2.15 2.12 2.09 

10.521 2.07 2.04 2.02 1.99 1.97 1.94 1.92 

10.589 1.90 1.87 1.85 1.83 1.82 1.80 1.79 

10.658 1.77 1.76 1.75 1.73 1.72 1.72 1.71 

10.726 1.70 1.69 1.68 1.67 1.67 1.66 1.65 

10.795 1.64 1.64 1.63 1.62 1.61 1.61 1.60 

10.863 1.59 1.59 1.58 1.57 1.56 1.56 1.55 

10.932 1.54 1.54 1.53 1.52 1.52 1.51 1.50 

11.000 1.49 1.49 1.48 1.47 1.47 1.46 1.45 

11.069 1.45 1.44 1.44 1.43 1.43 1.42 1.42 

11.137 1.41 1.41 1.40 1.40 1.40 1.39 1.39 

11.206 1.39 1.39 1.38 1.38 1.38 1.38 1.37 

11.274 1.37 1.37 1.37 1.36 1.36 1.36 1.36 

11.343 1.36 1.35 1.35 1.35 1.35 1.34 1.34 

11.411 1.34 1.34 1.34 1.33 1.33 1.33 1.33 

11.480 1.32 1.32 1.32 1.32 1.31 1.31 1.31 

11.549 1.31 1.31 1.30 1.30 1.30 1.29 1.29 

11.617 1.29 1.29 1.29 1.28 1.28 1.28 1.28 

11.686 1.27 1.27 1.27 1.27 1.26 1.26 1.26 

11.754 1.26 1.25 1.25 1.25 1.24 1.24 1.24 

11.823 1.24 1.23 1.23 1.23 1.23 1.22 1.22 

11.891 1.22 1.22 1.21 1.21 1.21 1.21 1.20 

11.960 1.20 1.20 1.19 1.19 1.19 1.19 1.18 

12.028 1.18 1.18 1.18 1.17 1.17 1.17 1.17 

12.097 1.16 1.16 1.16 1.16 1.16 1.15 1.15 

12.165 1.15 1.15 1.15 1.14 1.14 1.14 1.14 

12.234 1.14 1.14 1.14 1.13 1.13 1.13 1.13 

12.302 1.13 1.12 1.12 1.12 1.12 1.12 1.12 

12.371 1.12 1.11 1.11 1.11 1.11 1.11 1.11 

12.439 1.10 1.10 1.10 1.10 1.10 1.10 1.09 

12.508 1.09 1.09 1.09 1.09 1.09 1.08 1.08 

12.576 1.08 1.08 1.08 1.08 1.07 1.07 1.07 

12.645 1.07 1.07 1.07 1.06 1.06 1.06 1.06 

12.713 1.06 1.05 1.05 1.05 1.05 1.05 1.05 

12.782 1.04 1.04 1.04 1.04 1.04 1.04 1.03 

12.851 1.03 1.03 1.03 1.03 1.02 1.02 1.02 

12.919 1.02 1.02 1.02 1.01 1.01 1.01 1.01 

12.988 1.01 1.00 1.00 1.00 1.00 1.00 1.00 

13.056 0.99 0.99 0.99 0.99 0.99 0.98 0.98 

13.125 0.98 0.98 0.98 0.98 0.97 0.97 0.97 

13.193 0.97 0.97 0.96 0.96 0.96 0.96 0.96 

13.262 0.95 0.95 0.95 0.95 0.95 0.94 0.94 

13.330 0.94 0.94 0.94 0.94 0.93 0.93 0.93 

13.399 0.93 0.93 0.92 0.92 0.92 0.92 0.92 

13.467 0.91 0.91 0.91 0.91 0.91 0.90 0.90 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.010 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

13.536 0.90 0.90 0.90 0.89 0.89 0.89 0.89 

13.604 0.89 0.88 0.88 0.88 0.88 0.88 0.87 

13.673 0.87 0.87 0.87 0.87 0.86 0.86 0.86 

13.741 0.86 0.86 0.85 0.85 0.85 0.85 0.85 

13.810 0.84 0.84 0.84 0.84 0.84 0.83 0.83 

13.878 0.83 0.83 0.83 0.82 0.82 0.82 0.82 

13.947 0.82 0.81 0.81 0.81 0.81 0.80 0.80 

14.015 0.80 0.80 0.80 0.80 0.79 0.79 0.79 

14.084 0.79 0.79 0.79 0.78 0.78 0.78 0.78 

14.153 0.78 0.78 0.78 0.78 0.78 0.78 0.78 

14.221 0.78 0.78 0.78 0.78 0.77 0.77 0.77 

14.290 0.77 0.77 0.77 0.77 0.77 0.77 0.77 

14.358 0.77 0.77 0.77 0.77 0.77 0.77 0.77 

14.427 0.77 0.77 0.77 0.77 0.77 0.77 0.77 

14.495 0.77 0.77 0.77 0.77 0.77 0.77 0.77 

14.564 0.77 0.77 0.76 0.76 0.76 0.76 0.76 

14.632 0.76 0.76 0.76 0.76 0.76 0.76 0.76 

14.701 0.76 0.76 0.76 0.76 0.76 0.76 0.76 

14.769 0.76 0.76 0.76 0.76 0.76 0.76 0.76 

14.838 0.76 0.76 0.76 0.76 0.76 0.76 0.76 

14.906 0.76 0.76 0.75 0.75 0.75 0.75 0.75 

14.975 0.75 0.75 0.75 0.75 0.75 0.75 0.75 

15.043 0.75 0.75 0.75 0.75 0.75 0.75 0.75 

15.112 0.75 0.75 0.75 0.75 0.75 0.75 0.75 

15.180 0.75 0.75 0.75 0.75 0.75 0.75 0.75 

15.249 0.74 0.74 0.74 0.74 0.74 0.74 0.74 

15.317 0.74 0.74 0.74 0.74 0.74 0.74 0.74 

15.386 0.74 0.74 0.74 0.74 0.74 0.74 0.74 

15.455 0.74 0.74 0.74 0.74 0.74 0.74 0.74 

15.523 0.74 0.74 0.74 0.74 0.73 0.73 0.73 

15.592 0.73 0.73 0.73 0.73 0.73 0.73 0.73 

15.660 0.73 0.73 0.73 0.73 0.73 0.73 0.73 

15.729 0.73 0.73 0.73 0.73 0.73 0.73 0.73 

15.797 0.73 0.73 0.73 0.73 0.73 0.73 0.72 

15.866 0.72 0.72 0.72 0.72 0.72 0.72 0.72 

15.934 0.72 0.72 0.72 0.72 0.72 0.72 0.72 

16.003 0.72 0.72 0.72 0.72 0.72 0.72 0.72 

16.071 0.72 0.72 0.72 0.72 0.72 0.72 0.72 

16.140 0.71 0.71 0.71 0.71 0.71 0.71 0.71 

16.208 0.71 0.71 0.71 0.71 0.71 0.71 0.71 

16.277 0.71 0.71 0.71 0.71 0.71 0.71 0.71 

16.345 0.71 0.71 0.71 0.71 0.71 0.71 0.71 

16.414 0.71 0.70 0.70 0.70 0.70 0.70 0.70 

16.482 0.70 0.70 0.70 0.70 0.70 0.70 0.70 

16.551 0.70 0.70 0.70 0.70 0.70 0.70 0.70 

16.619 0.70 0.70 0.70 0.70 0.70 0.70 0.70 

16.688 0.69 0.69 0.69 0.69 0.69 0.69 0.69 

16.757 0.69 0.69 0.69 0.69 0.69 0.69 0.69 

16.825 0.69 0.69 0.69 0.69 0.69 0.69 0.69 

16.894 0.69 0.69 0.69 0.69 0.69 0.69 0.69 

16.962 0.68 0.68 0.68 0.68 0.68 0.68 0.68 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.010 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

17.031 0.68 0.68 0.68 0.68 0.68 0.68 0.68 

17.099 0.68 0.68 0.68 0.68 0.68 0.68 0.68 

17.168 0.68 0.68 0.68 0.68 0.68 0.67 0.67 

17.236 0.67 0.67 0.67 0.67 0.67 0.67 0.67 

17.305 0.67 0.67 0.67 0.67 0.67 0.67 0.67 

17.373 0.67 0.67 0.67 0.67 0.67 0.67 0.67 

17.442 0.67 0.67 0.67 0.66 0.66 0.66 0.66 

17.510 0.66 0.66 0.66 0.66 0.66 0.66 0.66 

17.579 0.66 0.66 0.66 0.66 0.66 0.66 0.66 

17.647 0.66 0.66 0.66 0.66 0.66 0.66 0.66 

17.716 0.65 0.65 0.65 0.65 0.65 0.65 0.65 

17.784 0.65 0.65 0.65 0.65 0.65 0.65 0.65 

17.853 0.65 0.65 0.65 0.65 0.65 0.65 0.65 

17.921 0.65 0.65 0.65 0.65 0.65 0.64 0.64 

17.990 0.64 0.64 0.64 0.64 0.64 0.64 0.64 

18.059 0.64 0.64 0.64 0.64 0.64 0.64 0.64 

18.127 0.64 0.64 0.64 0.64 0.64 0.64 0.64 

18.196 0.64 0.63 0.63 0.63 0.63 0.63 0.63 

18.264 0.63 0.63 0.63 0.63 0.63 0.63 0.63 

18.333 0.63 0.63 0.63 0.63 0.63 0.63 0.63 

18.401 0.63 0.63 0.63 0.63 0.62 0.62 0.62 

18.470 0.62 0.62 0.62 0.62 0.62 0.62 0.62 

18.538 0.62 0.62 0.62 0.62 0.62 0.62 0.62 

18.607 0.62 0.62 0.62 0.62 0.62 0.62 0.62 

18.675 0.61 0.61 0.61 0.61 0.61 0.61 0.61 

18.744 0.61 0.61 0.61 0.61 0.61 0.61 0.61 

18.812 0.61 0.61 0.61 0.61 0.61 0.61 0.61 

18.881 0.61 0.61 0.61 0.60 0.60 0.60 0.60 

18.949 0.60 0.60 0.60 0.60 0.60 0.60 0.60 

19.018 0.60 0.60 0.60 0.60 0.60 0.60 0.60 

19.086 0.60 0.60 0.60 0.60 0.60 0.59 0.59 

19.155 0.59 0.59 0.59 0.59 0.59 0.59 0.59 

19.223 0.59 0.59 0.59 0.59 0.59 0.59 0.59 

19.292 0.59 0.59 0.59 0.59 0.59 0.59 0.59 

19.361 0.58 0.58 0.58 0.58 0.58 0.58 0.58 

19.429 0.58 0.58 0.58 0.58 0.58 0.58 0.58 

19.498 0.58 0.58 0.58 0.58 0.58 0.58 0.58 

19.566 0.58 0.58 0.57 0.57 0.57 0.57 0.57 

19.635 0.57 0.57 0.57 0.57 0.57 0.57 0.57 

19.703 0.57 0.57 0.57 0.57 0.57 0.57 0.57 

19.772 0.57 0.57 0.57 0.56 0.56 0.56 0.56 

19.840 0.56 0.56 0.56 0.56 0.56 0.56 0.56 

19.909 0.56 0.56 0.56 0.56 0.56 0.56 0.56 

19.977 0.56 0.56 0.56 0.56 0.56 0.55 0.55 

20.046 0.55 0.55 0.55 0.55 0.55 0.55 0.55 

20.114 0.55 0.55 0.55 0.55 0.55 0.55 0.55 

20.183 0.55 0.55 0.55 0.55 0.55 0.55 0.54 

20.251 0.54 0.54 0.54 0.54 0.54 0.54 0.54 

20.320 0.54 0.54 0.54 0.54 0.54 0.54 0.54 

20.388 0.54 0.54 0.54 0.54 0.54 0.54 0.54 

20.457 0.53 0.53 0.53 0.53 0.53 0.53 0.53 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.010 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

20.525 0.53 0.53 0.53 0.53 0.53 0.53 0.53 

20.594 0.53 0.53 0.53 0.53 0.53 0.53 0.53 

20.663 0.52 0.52 0.52 0.52 0.52 0.52 0.52 

20.731 0.52 0.52 0.52 0.52 0.52 0.52 0.52 

20.800 0.52 0.52 0.52 0.52 0.52 0.52 0.52 

20.868 0.52 0.51 0.51 0.51 0.51 0.51 0.51 

20.937 0.51 0.51 0.51 0.51 0.51 0.51 0.51 

21.005 0.51 0.51 0.51 0.51 0.51 0.51 0.51 

21.074 0.51 0.50 0.50 0.50 0.50 0.50 0.50 

21.142 0.50 0.50 0.50 0.50 0.50 0.50 0.50 

21.211 0.50 0.50 0.50 0.50 0.50 0.50 0.50 

21.279 0.50 0.49 0.49 0.49 0.49 0.49 0.49 

21.348 0.49 0.49 0.49 0.49 0.49 0.49 0.49 

21.416 0.49 0.49 0.49 0.49 0.49 0.49 0.49 

21.485 0.49 0.48 0.48 0.48 0.48 0.48 0.48 

21.553 0.48 0.48 0.48 0.48 0.48 0.48 0.48 

21.622 0.48 0.48 0.48 0.48 0.48 0.48 0.48 

21.690 0.48 0.47 0.47 0.47 0.47 0.47 0.47 

21.759 0.47 0.47 0.47 0.47 0.47 0.47 0.47 

21.827 0.47 0.47 0.47 0.47 0.47 0.47 0.47 

21.896 0.47 0.46 0.46 0.46 0.46 0.46 0.46 

21.965 0.46 0.46 0.46 0.46 0.46 0.46 0.46 

22.033 0.46 0.46 0.46 0.46 0.46 0.46 0.46 

22.102 0.46 0.45 0.45 0.45 0.45 0.45 0.45 

22.170 0.45 0.45 0.45 0.45 0.45 0.45 0.45 

22.239 0.45 0.45 0.45 0.45 0.45 0.45 0.45 

22.307 0.44 0.44 0.44 0.44 0.44 0.44 0.44 

22.376 0.44 0.44 0.44 0.44 0.44 0.44 0.44 

22.444 0.44 0.44 0.44 0.44 0.44 0.44 0.44 

22.513 0.43 0.43 0.43 0.43 0.43 0.43 0.43 

22.581 0.43 0.43 0.43 0.43 0.43 0.43 0.43 

22.650 0.43 0.43 0.43 0.43 0.43 0.43 0.42 

22.718 0.42 0.42 0.42 0.42 0.42 0.42 0.42 

22.787 0.42 0.42 0.42 0.42 0.42 0.42 0.42 

22.855 0.42 0.42 0.42 0.42 0.42 0.41 0.41 

22.924 0.41 0.41 0.41 0.41 0.41 0.41 0.41 

22.992 0.41 0.41 0.41 0.41 0.41 0.41 0.41 

23.061 0.41 0.41 0.41 0.41 0.40 0.40 0.40 

23.129 0.40 0.40 0.40 0.40 0.40 0.40 0.40 

23.198 0.40 0.40 0.40 0.40 0.40 0.40 0.40 

23.267 0.40 0.40 0.40 0.39 0.39 0.39 0.39 

23.335 0.39 0.39 0.39 0.39 0.39 0.39 0.39 

23.404 0.39 0.39 0.39 0.39 0.39 0.39 0.39 

23.472 0.39 0.39 0.38 0.38 0.38 0.38 0.38 

23.541 0.38 0.38 0.38 0.38 0.38 0.38 0.38 

23.609 0.38 0.38 0.38 0.38 0.38 0.38 0.38 

23.678 0.38 0.37 0.37 0.37 0.37 0.37 0.37 

23.746 0.37 0.37 0.37 0.37 0.37 0.37 0.37 

23.815 0.37 0.37 0.37 0.37 0.37 0.37 0.37 

23.883 0.36 0.36 0.36 0.36 0.36 0.36 0.36 

23.952 0.36 0.36 0.36 0.36 0.36 0.36 0.36 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.010 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

24.020 0.35 0.35 0.34 0.33 0.31 0.29 0.26 

24.089 0.23 0.21 0.18 0.16 0.13 0.11 0.10 

24.157 0.08 0.07 0.06 

Area or Drainage Rain Gage Runoff ------------ Peak Flow ------------

Reach Area ID or Amount Elevation Time Rate Rate 

Identifier (sq mi) Location (in) (ft) (hr) (cfs) (csm) 

SA-3 0.003 1.204 10.10 1.11 396.43 

Line 

Start Time ------------ Flow Values @ time increment of 0.021 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

9.133 0.05 0.05 0.05 0.06 0.06 0.06 0.06 

9.277 0.07 0.07 0.07 0.07 0.08 0.08 0.08 

9.421 0.09 0.09 0.09 0.09 0.10 0.10 0.11 

9.564 0.11 0.11 0.12 0.13 0.14 0.15 0.16 

9.708 0.17 0.19 0.21 0.24 0.26 0.30 0.33 

9.852 0.38 0.43 0.50 0.57 0.65 0.74 0.82 

9.995 0.90 0.97 1.03 1.08 1.10 1.11 1.10 

10.139 1.07 1.03 0.98 0.92 0.86 0.81 0.76 

10.283 0.71 0.66 0.62 0.59 0.56 0.53 0.51 

10.427 0.49 0.47 0.45 0.44 0.42 0.41 0.39 

10.570 0.38 0.37 0.36 0.34 0.33 0.33 0.32 

10.714 0.31 0.30 0.29 0.29 0.28 0.28 0.27 

10.858 0.27 0.27 0.26 0.26 0.26 0.25 0.25 

11.001 0.25 0.24 0.24 0.24 0.24 0.23 0.23 

11.145 0.23 0.23 0.23 0.22 0.22 0.22 0.22 

11.289 0.22 0.22 0.22 0.21 0.21 0.21 0.21 

11.432 0.21 0.21 0.21 0.21 0.21 0.21 0.21 

11.576 0.21 0.20 0.20 0.20 0.20 0.20 0.20 

11.720 0.20 0.20 0.20 0.20 0.20 0.20 0.19 

11.863 0.19 0.19 0.19 0.19 0.19 0.19 0.19 

12.007 0.19 0.19 0.19 0.19 0.18 0.18 0.18 

12.151 0.18 0.18 0.18 0.18 0.18 0.18 0.18 

12.294 0.18 0.18 0.18 0.18 0.17 0.17 0.17 

12.438 0.17 0.17 0.17 0.17 0.17 0.17 0.17 

12.582 0.17 0.17 0.17 0.17 0.17 0.17 0.17 

12.725 0.17 0.17 0.16 0.16 0.16 0.16 0.16 

12.869 0.16 0.16 0.16 0.16 0.16 0.16 0.16 

13.013 0.16 0.16 0.16 0.16 0.16 0.15 0.15 

13.157 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

13.300 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

13.444 0.15 0.14 0.14 0.14 0.14 0.14 0.14 

13.588 0.14 0.14 0.14 0.14 0.14 0.14 0.14 

13.731 0.14 0.14 0.14 0.13 0.13 0.13 0.13 

13.875 0.13 0.13 0.13 0.13 0.13 0.13 0.13 

14.019 0.13 0.13 0.13 0.13 0.12 0.12 0.12 

14.162 0.12 0.12 0.12 0.12 0.12 0.12 0.12 

14.306 0.12 0.12 0.12 0.12 0.12 0.12 0.12 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.021 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

14.450 0.12 0.12 0.12 0.12 0.12 0.12 0.12 

14.593 0.12 0.12 0.12 0.12 0.12 0.12 0.12 

14.737 0.12 0.12 0.12 0.12 0.12 0.12 0.12 

14.881 0.12 0.12 0.12 0.12 0.12 0.12 0.12 

15.024 0.12 0.12 0.12 0.12 0.12 0.12 0.12 

15.168 0.12 0.12 0.12 0.12 0.12 0.12 0.11 

15.312 0.11 0.11 0.11 0.11 0.11 0.11 0.11 

15.455 0.11 0.11 0.11 0.11 0.11 0.11 0.11 

15.599 0.11 0.11 0.11 0.11 0.11 0.11 0.11 

15.743 0.11 0.11 0.11 0.11 0.11 0.11 0.11 

15.887 0.11 0.11 0.11 0.11 0.11 0.11 0.11 

16.030 0.11 0.11 0.11 0.11 0.11 0.11 0.11 

16.174 0.11 0.11 0.11 0.11 0.11 0.11 0.11 

16.318 0.11 0.11 0.11 0.11 0.11 0.11 0.11 

16.461 0.11 0.11 0.11 0.11 0.11 0.11 0.11 

16.605 0.11 0.11 0.11 0.11 0.11 0.11 0.11 

16.749 0.11 0.11 0.11 0.11 0.11 0.11 0.11 

16.892 0.11 0.11 0.11 0.11 0.11 0.11 0.11 

17.036 0.11 0.11 0.11 0.11 0.11 0.10 0.10 

17.180 0.10 0.10 0.10 0.10 0.10 0.10 0.10 

17.323 0.10 0.10 0.10 0.10 0.10 0.10 0.10 

17.467 0.10 0.10 0.10 0.10 0.10 0.10 0.10 

17.611 0.10 0.10 0.10 0.10 0.10 0.10 0.10 

17.754 0.10 0.10 0.10 0.10 0.10 0.10 0.10 

17.898 0.10 0.10 0.10 0.10 0.10 0.10 0.10 

18.042 0.10 0.10 0.10 0.10 0.10 0.10 0.10 

18.185 0.10 0.10 0.10 0.10 0.10 0.10 0.10 

18.329 0.10 0.10 0.10 0.10 0.10 0.10 0.10 

18.473 0.10 0.10 0.10 0.10 0.10 0.10 0.10 

18.617 0.10 0.10 0.10 0.10 0.10 0.10 0.09 

18.760 0.09 0.09 0.09 0.09 0.09 0.09 0.09 

18.904 0.09 0.09 0.09 0.09 0.09 0.09 0.09 

19.048 0.09 0.09 0.09 0.09 0.09 0.09 0.09 

19.191 0.09 0.09 0.09 0.09 0.09 0.09 0.09 

19.335 0.09 0.09 0.09 0.09 0.09 0.09 0.09 

19.479 0.09 0.09 0.09 0.09 0.09 0.09 0.09 

19.622 0.09 0.09 0.09 0.09 0.09 0.09 0.09 

19.766 0.09 0.09 0.09 0.09 0.09 0.09 0.09 

19.910 0.09 0.09 0.09 0.09 0.09 0.09 0.09 

20.053 0.09 0.09 0.09 0.09 0.09 0.09 0.09 

20.197 0.08 0.08 0.08 0.08 0.08 0.08 0.08 

20.341 0.08 0.08 0.08 0.08 0.08 0.08 0.08 

20.484 0.08 0.08 0.08 0.08 0.08 0.08 0.08 

20.628 0.08 0.08 0.08 0.08 0.08 0.08 0.08 

20.772 0.08 0.08 0.08 0.08 0.08 0.08 0.08 

20.915 0.08 0.08 0.08 0.08 0.08 0.08 0.08 

21.059 0.08 0.08 0.08 0.08 0.08 0.08 0.08 

21.203 0.08 0.08 0.08 0.08 0.08 0.08 0.08 

21.347 0.08 0.08 0.08 0.08 0.08 0.08 0.08 

21.490 0.08 0.08 0.08 0.08 0.07 0.07 0.07 

21.634 0.07 0.07 0.07 0.07 0.07 0.07 0.07 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.021 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

21.778 0.07 0.07 0.07 0.07 0.07 0.07 0.07 

21.921 0.07 0.07 0.07 0.07 0.07 0.07 0.07 

22.065 0.07 0.07 0.07 0.07 0.07 0.07 0.07 

22.209 0.07 0.07 0.07 0.07 0.07 0.07 0.07 

22.352 0.07 0.07 0.07 0.07 0.07 0.07 0.07 

22.496 0.07 0.07 0.07 0.07 0.07 0.07 0.07 

22.640 0.07 0.07 0.07 0.07 0.07 0.07 0.07 

22.783 0.07 0.07 0.07 0.07 0.07 0.06 0.06 

22.927 0.06 0.06 0.06 0.06 0.06 0.06 0.06 

23.071 0.06 0.06 0.06 0.06 0.06 0.06 0.06 

23.214 0.06 0.06 0.06 0.06 0.06 0.06 0.06 

23.358 0.06 0.06 0.06 0.06 0.06 0.06 0.06 

23.502 0.06 0.06 0.06 0.06 0.06 0.06 0.06 

23.645 0.06 0.06 0.06 0.06 0.06 0.06 0.06 

23.789 0.06 0.06 0.06 0.06 0.06 0.06 0.06 

23.933 0.06 0.06 0.06 0.06 0.06 0.06 0.05 

24.077 0.05 0.05 

Area or Drainage Rain Gage Runoff ------------ Peak Flow ------------

Reach Area ID or Amount Elevation Time Rate Rate 

Identifier (sq mi) Location (in) (ft) (hr) (cfs) (csm) 

SA-4 0.013 1.217 10.15 4.75 357.48 

Line 

Start Time ------------ Flow Values @ time increment of 0.026 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

8.515 0.05 0.05 0.06 0.06 0.07 0.07 0.08 

8.694 0.09 0.09 0.10 0.10 0.11 0.12 0.12 

8.873 0.13 0.14 0.15 0.15 0.16 0.17 0.18 

9.053 0.19 0.20 0.21 0.22 0.23 0.24 0.25 

9.232 0.26 0.27 0.29 0.30 0.31 0.33 0.34 

9.411 0.36 0.37 0.39 0.41 0.43 0.45 0.47 

9.590 0.50 0.52 0.56 0.61 0.66 0.72 0.81 

9.769 0.91 1.03 1.18 1.36 1.59 1.87 2.19 

9.948 2.56 2.96 3.37 3.77 4.12 4.41 4.62 

10.127 4.73 4.75 4.67 4.53 4.33 4.09 3.85 

10.306 3.60 3.37 3.16 2.96 2.79 2.64 2.50 

10.485 2.38 2.27 2.17 2.07 1.98 1.90 1.83 

10.664 1.75 1.69 1.63 1.57 1.52 1.48 1.44 

10.843 1.40 1.37 1.34 1.31 1.28 1.26 1.24 

11.022 1.22 1.20 1.18 1.16 1.14 1.13 1.11 

11.201 1.10 1.08 1.07 1.06 1.05 1.04 1.04 

11.380 1.03 1.02 1.01 1.01 1.00 1.00 0.99 

11.559 0.99 0.98 0.98 0.97 0.97 0.96 0.96 

11.738 0.95 0.95 0.94 0.94 0.93 0.93 0.92 

11.917 0.92 0.91 0.91 0.90 0.90 0.89 0.89 

12.096 0.88 0.88 0.87 0.87 0.86 0.86 0.86 

12.275 0.85 0.85 0.84 0.84 0.84 0.83 0.83 

12.455 0.83 0.82 0.82 0.82 0.81 0.81 0.81 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.026 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

12.634 0.80 0.80 0.80 0.79 0.79 0.79 0.78 

12.813 0.78 0.78 0.77 0.77 0.77 0.76 0.76 

12.992 0.76 0.75 0.75 0.75 0.74 0.74 0.74 

13.171 0.73 0.73 0.73 0.72 0.72 0.72 0.71 

13.350 0.71 0.70 0.70 0.70 0.69 0.69 0.69 

13.529 0.68 0.68 0.68 0.67 0.67 0.66 0.66 

13.708 0.66 0.65 0.65 0.65 0.64 0.64 0.63 

13.887 0.63 0.63 0.62 0.62 0.62 0.61 0.61 

14.066 0.60 0.60 0.60 0.59 0.59 0.59 0.58 

14.245 0.58 0.58 0.58 0.57 0.57 0.57 0.57 

14.424 0.57 0.57 0.57 0.56 0.56 0.56 0.56 

14.603 0.56 0.56 0.56 0.56 0.56 0.56 0.56 

14.782 0.56 0.56 0.55 0.55 0.55 0.55 0.55 

14.961 0.55 0.55 0.55 0.55 0.55 0.55 0.55 

15.140 0.55 0.55 0.55 0.55 0.55 0.55 0.54 

15.319 0.54 0.54 0.54 0.54 0.54 0.54 0.54 

15.498 0.54 0.54 0.54 0.54 0.54 0.54 0.54 

15.677 0.54 0.53 0.53 0.53 0.53 0.53 0.53 

15.857 0.53 0.53 0.53 0.53 0.53 0.53 0.53 

16.036 0.53 0.53 0.53 0.52 0.52 0.52 0.52 

16.215 0.52 0.52 0.52 0.52 0.52 0.52 0.52 

16.394 0.52 0.52 0.52 0.52 0.52 0.51 0.51 

16.573 0.51 0.51 0.51 0.51 0.51 0.51 0.51 

16.752 0.51 0.51 0.51 0.51 0.51 0.50 0.50 

16.931 0.50 0.50 0.50 0.50 0.50 0.50 0.50 

17.110 0.50 0.50 0.50 0.50 0.50 0.50 0.49 

17.289 0.49 0.49 0.49 0.49 0.49 0.49 0.49 

17.468 0.49 0.49 0.49 0.49 0.49 0.48 0.48 

17.647 0.48 0.48 0.48 0.48 0.48 0.48 0.48 

17.826 0.48 0.48 0.48 0.48 0.48 0.47 0.47 

18.005 0.47 0.47 0.47 0.47 0.47 0.47 0.47 

18.184 0.47 0.47 0.47 0.47 0.46 0.46 0.46 

18.363 0.46 0.46 0.46 0.46 0.46 0.46 0.46 

18.542 0.46 0.46 0.46 0.45 0.45 0.45 0.45 

18.721 0.45 0.45 0.45 0.45 0.45 0.45 0.45 

18.900 0.45 0.44 0.44 0.44 0.44 0.44 0.44 

19.079 0.44 0.44 0.44 0.44 0.44 0.44 0.44 

19.259 0.43 0.43 0.43 0.43 0.43 0.43 0.43 

19.438 0.43 0.43 0.43 0.43 0.43 0.42 0.42 

19.617 0.42 0.42 0.42 0.42 0.42 0.42 0.42 

19.796 0.42 0.42 0.42 0.41 0.41 0.41 0.41 

19.975 0.41 0.41 0.41 0.41 0.41 0.41 0.41 

20.154 0.41 0.40 0.40 0.40 0.40 0.40 0.40 

20.333 0.40 0.40 0.40 0.40 0.40 0.39 0.39 

20.512 0.39 0.39 0.39 0.39 0.39 0.39 0.39 

20.691 0.39 0.39 0.39 0.38 0.38 0.38 0.38 

20.870 0.38 0.38 0.38 0.38 0.38 0.38 0.38 

21.049 0.37 0.37 0.37 0.37 0.37 0.37 0.37 

21.228 0.37 0.37 0.37 0.37 0.36 0.36 0.36 

21.407 0.36 0.36 0.36 0.36 0.36 0.36 0.36 

21.586 0.36 0.36 0.35 0.35 0.35 0.35 0.35 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.026 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

21.765 0.35 0.35 0.35 0.35 0.35 0.35 0.34 

21.944 0.34 0.34 0.34 0.34 0.34 0.34 0.34 

22.123 0.34 0.34 0.34 0.33 0.33 0.33 0.33 

22.302 0.33 0.33 0.33 0.33 0.33 0.33 0.32 

22.481 0.32 0.32 0.32 0.32 0.32 0.32 0.32 

22.661 0.32 0.32 0.32 0.31 0.31 0.31 0.31 

22.840 0.31 0.31 0.31 0.31 0.31 0.31 0.31 

23.019 0.30 0.30 0.30 0.30 0.30 0.30 0.30 

23.198 0.30 0.30 0.30 0.29 0.29 0.29 0.29 

23.377 0.29 0.29 0.29 0.29 0.29 0.29 0.29 

23.556 0.28 0.28 0.28 0.28 0.28 0.28 0.28 

23.735 0.28 0.28 0.28 0.27 0.27 0.27 0.27 

23.914 0.27 0.27 0.27 0.27 0.27 0.26 0.26 

24.093 0.25 0.25 0.23 0.22 0.20 0.18 0.16 

24.272 0.14 0.12 0.11 0.09 0.08 0.06 0.05 

Area or Drainage Rain Gage Runoff ------------ Peak Flow ------------

Reach Area ID or Amount Elevation Time Rate Rate 

Identifier (sq mi) Location (in) (ft) (hr) (cfs) (csm) 

SA-5 0.017 1.218 10.13 6.46 372.71 

Line 

Start Time ------------ Flow Values @ time increment of 0.023 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

8.434 0.05 0.06 0.06 0.07 0.07 0.08 0.08 

8.598 0.09 0.10 0.10 0.11 0.12 0.13 0.13 

8.762 0.14 0.15 0.16 0.17 0.17 0.18 0.19 

8.927 0.20 0.21 0.22 0.23 0.24 0.25 0.26 

9.091 0.28 0.29 0.30 0.31 0.33 0.34 0.35 

9.256 0.37 0.39 0.40 0.42 0.44 0.46 0.48 

9.420 0.50 0.52 0.54 0.56 0.58 0.61 0.64 

9.585 0.67 0.70 0.75 0.80 0.87 0.95 1.04 

9.749 1.16 1.31 1.47 1.68 1.93 2.23 2.59 

9.914 3.01 3.48 4.00 4.54 5.06 5.54 5.93 

10.078 6.22 6.40 6.46 6.40 6.23 5.98 5.67 

10.243 5.34 5.01 4.69 4.38 4.10 3.85 3.64 

10.407 3.45 3.28 3.13 2.99 2.86 2.74 2.63 

10.572 2.52 2.43 2.34 2.25 2.17 2.10 2.04 

10.736 1.98 1.92 1.87 1.83 1.79 1.75 1.71 

10.900 1.68 1.65 1.63 1.60 1.58 1.55 1.53 

11.065 1.51 1.49 1.47 1.45 1.44 1.42 1.41 

11.229 1.39 1.38 1.37 1.36 1.35 1.34 1.33 

11.394 1.33 1.32 1.31 1.30 1.30 1.29 1.29 

11.558 1.28 1.27 1.27 1.26 1.26 1.25 1.25 

11.723 1.24 1.23 1.23 1.22 1.22 1.21 1.21 

11.887 1.20 1.19 1.19 1.18 1.18 1.17 1.16 

12.052 1.16 1.15 1.15 1.14 1.13 1.13 1.12 

12.216 1.12 1.11 1.11 1.10 1.10 1.09 1.09 

12.381 1.09 1.08 1.08 1.07 1.07 1.07 1.06 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.023 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

12.545 1.06 1.05 1.05 1.05 1.04 1.04 1.03 

12.710 1.03 1.03 1.02 1.02 1.02 1.01 1.01 

12.874 1.00 1.00 1.00 0.99 0.99 0.98 0.98 

13.038 0.98 0.97 0.97 0.96 0.96 0.95 0.95 

13.203 0.95 0.94 0.94 0.93 0.93 0.93 0.92 

13.367 0.92 0.91 0.91 0.90 0.90 0.90 0.89 

13.532 0.89 0.88 0.88 0.87 0.87 0.86 0.86 

13.696 0.86 0.85 0.85 0.84 0.84 0.83 0.83 

13.861 0.82 0.82 0.81 0.81 0.81 0.80 0.80 

14.025 0.79 0.79 0.78 0.78 0.77 0.77 0.77 

14.190 0.76 0.76 0.75 0.75 0.75 0.75 0.74 

14.354 0.74 0.74 0.74 0.74 0.74 0.74 0.74 

14.519 0.73 0.73 0.73 0.73 0.73 0.73 0.73 

14.683 0.73 0.73 0.73 0.73 0.73 0.72 0.72 

14.848 0.72 0.72 0.72 0.72 0.72 0.72 0.72 

15.012 0.72 0.72 0.72 0.72 0.72 0.72 0.71 

15.176 0.71 0.71 0.71 0.71 0.71 0.71 0.71 

15.341 0.71 0.71 0.71 0.71 0.71 0.71 0.70 

15.505 0.70 0.70 0.70 0.70 0.70 0.70 0.70 

15.670 0.70 0.70 0.70 0.70 0.70 0.70 0.69 

15.834 0.69 0.69 0.69 0.69 0.69 0.69 0.69 

15.999 0.69 0.69 0.69 0.69 0.69 0.68 0.68 

16.163 0.68 0.68 0.68 0.68 0.68 0.68 0.68 

16.328 0.68 0.68 0.68 0.68 0.67 0.67 0.67 

16.492 0.67 0.67 0.67 0.67 0.67 0.67 0.67 

16.657 0.67 0.67 0.66 0.66 0.66 0.66 0.66 

16.821 0.66 0.66 0.66 0.66 0.66 0.66 0.66 

16.986 0.65 0.65 0.65 0.65 0.65 0.65 0.65 

17.150 0.65 0.65 0.65 0.65 0.65 0.64 0.64 

17.315 0.64 0.64 0.64 0.64 0.64 0.64 0.64 

17.479 0.64 0.64 0.63 0.63 0.63 0.63 0.63 

17.643 0.63 0.63 0.63 0.63 0.63 0.63 0.63 

17.808 0.62 0.62 0.62 0.62 0.62 0.62 0.62 

17.972 0.62 0.62 0.62 0.62 0.61 0.61 0.61 

18.137 0.61 0.61 0.61 0.61 0.61 0.61 0.61 

18.301 0.61 0.60 0.60 0.60 0.60 0.60 0.60 

18.466 0.60 0.60 0.60 0.60 0.59 0.59 0.59 

18.630 0.59 0.59 0.59 0.59 0.59 0.59 0.59 

18.795 0.59 0.58 0.58 0.58 0.58 0.58 0.58 

18.959 0.58 0.58 0.58 0.58 0.57 0.57 0.57 

19.124 0.57 0.57 0.57 0.57 0.57 0.57 0.57 

19.288 0.56 0.56 0.56 0.56 0.56 0.56 0.56 

19.453 0.56 0.56 0.56 0.56 0.55 0.55 0.55 

19.617 0.55 0.55 0.55 0.55 0.55 0.55 0.55 

19.781 0.54 0.54 0.54 0.54 0.54 0.54 0.54 

19.946 0.54 0.54 0.53 0.53 0.53 0.53 0.53 

20.110 0.53 0.53 0.53 0.53 0.53 0.52 0.52 

20.275 0.52 0.52 0.52 0.52 0.52 0.52 0.52 

20.439 0.52 0.51 0.51 0.51 0.51 0.51 0.51 

20.604 0.51 0.51 0.51 0.50 0.50 0.50 0.50 

20.768 0.50 0.50 0.50 0.50 0.50 0.50 0.49 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.023 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

20.933 0.49 0.49 0.49 0.49 0.49 0.49 0.49 

21.097 0.49 0.48 0.48 0.48 0.48 0.48 0.48 

21.262 0.48 0.48 0.48 0.48 0.47 0.47 0.47 

21.426 0.47 0.47 0.47 0.47 0.47 0.47 0.46 

21.591 0.46 0.46 0.46 0.46 0.46 0.46 0.46 

21.755 0.46 0.45 0.45 0.45 0.45 0.45 0.45 

21.919 0.45 0.45 0.45 0.44 0.44 0.44 0.44 

22.084 0.44 0.44 0.44 0.44 0.44 0.43 0.43 

22.248 0.43 0.43 0.43 0.43 0.43 0.43 0.43 

22.413 0.43 0.42 0.42 0.42 0.42 0.42 0.42 

22.577 0.42 0.42 0.41 0.41 0.41 0.41 0.41 

22.742 0.41 0.41 0.41 0.41 0.40 0.40 0.40 

22.906 0.40 0.40 0.40 0.40 0.40 0.40 0.39 

23.071 0.39 0.39 0.39 0.39 0.39 0.39 0.39 

23.235 0.39 0.38 0.38 0.38 0.38 0.38 0.38 

23.400 0.38 0.38 0.38 0.37 0.37 0.37 0.37 

23.564 0.37 0.37 0.37 0.37 0.37 0.36 0.36 

23.729 0.36 0.36 0.36 0.36 0.36 0.36 0.35 

23.893 0.35 0.35 0.35 0.35 0.35 0.35 0.34 

24.058 0.34 0.33 0.32 0.31 0.29 0.27 0.24 

24.222 0.22 0.19 0.16 0.14 0.12 0.10 0.09 

24.386 0.07 0.06 0.05 

Area or Drainage Rain Gage Runoff ------------ Peak Flow ------------

Reach Area ID or Amount Elevation Time Rate Rate 

Identifier (sq mi) Location (in) (ft) (hr) (cfs) (csm) 

SA-6 0.007 1.215 10.09 2.97 413.74 

Line 

Start Time ------------ Flow Values @ time increment of 0.018 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

8.647 0.05 0.05 0.06 0.06 0.06 0.06 0.07 

8.777 0.07 0.07 0.07 0.08 0.08 0.08 0.09 

8.906 0.09 0.09 0.10 0.10 0.10 0.11 0.11 

9.035 0.11 0.12 0.12 0.13 0.13 0.13 0.14 

9.164 0.14 0.15 0.15 0.16 0.16 0.17 0.18 

9.293 0.18 0.19 0.19 0.20 0.21 0.21 0.22 

9.422 0.23 0.23 0.24 0.25 0.26 0.27 0.27 

9.551 0.28 0.30 0.31 0.33 0.34 0.37 0.39 

9.680 0.42 0.46 0.50 0.55 0.61 0.67 0.75 

9.809 0.83 0.93 1.05 1.18 1.34 1.52 1.72 

9.938 1.93 2.15 2.36 2.55 2.71 2.84 2.92 

10.068 2.97 2.97 2.93 2.84 2.72 2.58 2.42 

10.197 2.27 2.13 1.99 1.85 1.74 1.63 1.55 

10.326 1.47 1.40 1.34 1.29 1.24 1.19 1.15 

10.455 1.11 1.08 1.04 1.01 0.98 0.95 0.93 

10.584 0.90 0.87 0.85 0.83 0.81 0.79 0.77 

10.713 0.76 0.74 0.73 0.72 0.71 0.70 0.69 

10.842 0.68 0.67 0.66 0.66 0.65 0.64 0.64 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.018 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

10.971 0.63 0.62 0.62 0.61 0.61 0.60 0.60 

11.100 0.59 0.59 0.58 0.58 0.57 0.57 0.57 

11.229 0.56 0.56 0.56 0.55 0.55 0.55 0.55 

11.358 0.54 0.54 0.54 0.54 0.54 0.53 0.53 

11.488 0.53 0.53 0.53 0.53 0.52 0.52 0.52 

11.617 0.52 0.52 0.51 0.51 0.51 0.51 0.51 

11.746 0.51 0.50 0.50 0.50 0.50 0.50 0.49 

11.875 0.49 0.49 0.49 0.49 0.48 0.48 0.48 

12.004 0.48 0.48 0.47 0.47 0.47 0.47 0.47 

12.133 0.47 0.46 0.46 0.46 0.46 0.46 0.46 

12.262 0.45 0.45 0.45 0.45 0.45 0.45 0.45 

12.391 0.44 0.44 0.44 0.44 0.44 0.44 0.44 

12.520 0.44 0.43 0.43 0.43 0.43 0.43 0.43 

12.649 0.43 0.43 0.42 0.42 0.42 0.42 0.42 

12.779 0.42 0.42 0.42 0.41 0.41 0.41 0.41 

12.908 0.41 0.41 0.41 0.41 0.40 0.40 0.40 

13.037 0.40 0.40 0.40 0.40 0.39 0.39 0.39 

13.166 0.39 0.39 0.39 0.39 0.39 0.38 0.38 

13.295 0.38 0.38 0.38 0.38 0.38 0.37 0.37 

13.424 0.37 0.37 0.37 0.37 0.37 0.36 0.36 

13.553 0.36 0.36 0.36 0.36 0.36 0.35 0.35 

13.682 0.35 0.35 0.35 0.35 0.34 0.34 0.34 

13.811 0.34 0.34 0.34 0.34 0.33 0.33 0.33 

13.940 0.33 0.33 0.33 0.33 0.32 0.32 0.32 

14.069 0.32 0.32 0.32 0.32 0.31 0.31 0.31 

14.199 0.31 0.31 0.31 0.31 0.31 0.31 0.31 

14.328 0.31 0.31 0.31 0.31 0.30 0.30 0.30 

14.457 0.30 0.30 0.30 0.30 0.30 0.30 0.30 

14.586 0.30 0.30 0.30 0.30 0.30 0.30 0.30 

14.715 0.30 0.30 0.30 0.30 0.30 0.30 0.30 

14.844 0.30 0.30 0.30 0.30 0.30 0.30 0.30 

14.973 0.30 0.30 0.30 0.30 0.30 0.30 0.30 

15.102 0.30 0.30 0.30 0.30 0.30 0.29 0.29 

15.231 0.29 0.29 0.29 0.29 0.29 0.29 0.29 

15.360 0.29 0.29 0.29 0.29 0.29 0.29 0.29 

15.490 0.29 0.29 0.29 0.29 0.29 0.29 0.29 

15.619 0.29 0.29 0.29 0.29 0.29 0.29 0.29 

15.748 0.29 0.29 0.29 0.29 0.29 0.29 0.29 

15.877 0.29 0.29 0.29 0.29 0.29 0.28 0.28 

16.006 0.28 0.28 0.28 0.28 0.28 0.28 0.28 

16.135 0.28 0.28 0.28 0.28 0.28 0.28 0.28 

16.264 0.28 0.28 0.28 0.28 0.28 0.28 0.28 

16.393 0.28 0.28 0.28 0.28 0.28 0.28 0.28 

16.522 0.28 0.28 0.28 0.28 0.28 0.28 0.28 

16.651 0.28 0.28 0.27 0.27 0.27 0.27 0.27 

16.780 0.27 0.27 0.27 0.27 0.27 0.27 0.27 

16.910 0.27 0.27 0.27 0.27 0.27 0.27 0.27 

17.039 0.27 0.27 0.27 0.27 0.27 0.27 0.27 

17.168 0.27 0.27 0.27 0.27 0.27 0.27 0.27 

17.297 0.27 0.27 0.27 0.26 0.26 0.26 0.26 

17.426 0.26 0.26 0.26 0.26 0.26 0.26 0.26 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.018 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

17.555 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

17.684 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

17.813 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

17.942 0.26 0.26 0.26 0.25 0.25 0.25 0.25 

18.071 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

18.200 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

18.330 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

18.459 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

18.588 0.25 0.24 0.24 0.24 0.24 0.24 0.24 

18.717 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

18.846 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

18.975 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

19.104 0.24 0.24 0.24 0.24 0.24 0.23 0.23 

19.233 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

19.362 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

19.491 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

19.621 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

19.750 0.23 0.22 0.22 0.22 0.22 0.22 0.22 

19.879 0.22 0.22 0.22 0.22 0.22 0.22 0.22 

20.008 0.22 0.22 0.22 0.22 0.22 0.22 0.22 

20.137 0.22 0.22 0.22 0.22 0.22 0.22 0.22 

20.266 0.22 0.22 0.22 0.21 0.21 0.21 0.21 

20.395 0.21 0.21 0.21 0.21 0.21 0.21 0.21 

20.524 0.21 0.21 0.21 0.21 0.21 0.21 0.21 

20.653 0.21 0.21 0.21 0.21 0.21 0.21 0.21 

20.782 0.21 0.21 0.21 0.21 0.20 0.20 0.20 

20.911 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

21.041 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

21.170 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

21.299 0.20 0.20 0.20 0.20 0.20 0.19 0.19 

21.428 0.19 0.19 0.19 0.19 0.19 0.19 0.19 

21.557 0.19 0.19 0.19 0.19 0.19 0.19 0.19 

21.686 0.19 0.19 0.19 0.19 0.19 0.19 0.19 

21.815 0.19 0.19 0.19 0.19 0.19 0.18 0.18 

21.944 0.18 0.18 0.18 0.18 0.18 0.18 0.18 

22.073 0.18 0.18 0.18 0.18 0.18 0.18 0.18 

22.202 0.18 0.18 0.18 0.18 0.18 0.18 0.18 

22.332 0.18 0.18 0.18 0.18 0.18 0.17 0.17 

22.461 0.17 0.17 0.17 0.17 0.17 0.17 0.17 

22.590 0.17 0.17 0.17 0.17 0.17 0.17 0.17 

22.719 0.17 0.17 0.17 0.17 0.17 0.17 0.17 

22.848 0.17 0.17 0.17 0.17 0.16 0.16 0.16 

22.977 0.16 0.16 0.16 0.16 0.16 0.16 0.16 

23.106 0.16 0.16 0.16 0.16 0.16 0.16 0.16 

23.235 0.16 0.16 0.16 0.16 0.16 0.16 0.16 

23.364 0.16 0.16 0.16 0.15 0.15 0.15 0.15 

23.493 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

23.622 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

23.752 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

23.881 0.15 0.15 0.14 0.14 0.14 0.14 0.14 

24.010 0.14 0.14 0.14 0.14 0.13 0.13 0.12 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.018 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

24.139 0.11 0.10 0.09 0.08 0.07 0.06 

Area or Drainage Rain Gage Runoff ------------ Peak Flow ------------

Reach Area ID or Amount Elevation Time Rate Rate 

Identifier (sq mi) Location (in) (ft) (hr) (cfs) (csm) 

SA-7 0.049 1.219 10.20 15.60 318.06 

Line 

Start Time ------------ Flow Values @ time increment of 0.032 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

8.310 0.06 0.07 0.08 0.09 0.11 0.12 0.14 

8.534 0.16 0.18 0.20 0.22 0.24 0.26 0.29 

8.758 0.31 0.34 0.37 0.40 0.43 0.46 0.49 

8.982 0.53 0.56 0.60 0.64 0.68 0.72 0.76 

9.205 0.81 0.86 0.91 0.96 1.02 1.08 1.14 

9.429 1.21 1.28 1.36 1.43 1.52 1.62 1.73 

9.653 1.86 2.04 2.25 2.52 2.87 3.32 3.90 

9.876 4.65 5.60 6.73 8.04 9.50 11.02 12.44 

10.100 13.68 14.66 15.32 15.60 15.56 15.24 14.70 

10.324 14.01 13.22 12.41 11.63 10.89 10.21 9.62 

10.548 9.09 8.61 8.16 7.76 7.37 7.02 6.70 

10.771 6.41 6.14 5.90 5.69 5.49 5.32 5.16 

10.995 5.02 4.89 4.77 4.66 4.55 4.46 4.37 

11.219 4.29 4.21 4.14 4.07 4.01 3.96 3.91 

11.442 3.86 3.82 3.78 3.75 3.72 3.69 3.66 

11.666 3.64 3.61 3.59 3.56 3.54 3.52 3.49 

11.890 3.47 3.45 3.42 3.40 3.38 3.35 3.33 

12.113 3.31 3.29 3.26 3.24 3.22 3.20 3.18 

12.337 3.16 3.14 3.12 3.11 3.09 3.07 3.06 

12.561 3.04 3.02 3.01 2.99 2.98 2.96 2.95 

12.785 2.93 2.92 2.90 2.89 2.87 2.86 2.84 

13.008 2.83 2.81 2.79 2.78 2.76 2.75 2.73 

13.232 2.72 2.70 2.68 2.67 2.65 2.63 2.62 

13.456 2.60 2.59 2.57 2.55 2.54 2.52 2.50 

13.679 2.48 2.47 2.45 2.43 2.42 2.40 2.38 

13.903 2.36 2.35 2.33 2.31 2.29 2.28 2.26 

14.127 2.24 2.22 2.21 2.19 2.18 2.17 2.15 

14.351 2.14 2.13 2.12 2.12 2.11 2.10 2.10 

14.574 2.09 2.09 2.08 2.08 2.07 2.07 2.07 

14.798 2.06 2.06 2.06 2.05 2.05 2.05 2.04 

15.022 2.04 2.04 2.04 2.03 2.03 2.03 2.02 

15.245 2.02 2.02 2.02 2.01 2.01 2.01 2.01 

15.469 2.00 2.00 2.00 2.00 1.99 1.99 1.99 

15.693 1.98 1.98 1.98 1.98 1.97 1.97 1.97 

15.916 1.96 1.96 1.96 1.96 1.95 1.95 1.95 

16.140 1.94 1.94 1.94 1.94 1.93 1.93 1.93 

16.364 1.92 1.92 1.92 1.91 1.91 1.91 1.90 

16.588 1.90 1.90 1.90 1.89 1.89 1.89 1.88 

16.811 1.88 1.88 1.87 1.87 1.87 1.86 1.86 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.032 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

17.035 1.86 1.85 1.85 1.85 1.84 1.84 1.84 

17.259 1.84 1.83 1.83 1.83 1.82 1.82 1.82 

17.482 1.81 1.81 1.81 1.80 1.80 1.80 1.79 

17.706 1.79 1.78 1.78 1.78 1.77 1.77 1.77 

17.930 1.76 1.76 1.76 1.75 1.75 1.75 1.74 

18.153 1.74 1.74 1.73 1.73 1.73 1.72 1.72 

18.377 1.72 1.71 1.71 1.70 1.70 1.70 1.69 

18.601 1.69 1.69 1.68 1.68 1.68 1.67 1.67 

18.825 1.66 1.66 1.66 1.65 1.65 1.65 1.64 

19.048 1.64 1.63 1.63 1.63 1.62 1.62 1.62 

19.272 1.61 1.61 1.61 1.60 1.60 1.59 1.59 

19.496 1.59 1.58 1.58 1.57 1.57 1.57 1.56 

19.719 1.56 1.56 1.55 1.55 1.54 1.54 1.54 

19.943 1.53 1.53 1.52 1.52 1.52 1.51 1.51 

20.167 1.50 1.50 1.50 1.49 1.49 1.49 1.48 

20.391 1.48 1.47 1.47 1.47 1.46 1.46 1.45 

20.614 1.45 1.45 1.44 1.44 1.43 1.43 1.43 

20.838 1.42 1.42 1.41 1.41 1.41 1.40 1.40 

21.062 1.39 1.39 1.38 1.38 1.38 1.37 1.37 

21.285 1.36 1.36 1.36 1.35 1.35 1.34 1.34 

21.509 1.34 1.33 1.33 1.32 1.32 1.31 1.31 

21.733 1.31 1.30 1.30 1.29 1.29 1.29 1.28 

21.956 1.28 1.27 1.27 1.26 1.26 1.26 1.25 

22.180 1.25 1.24 1.24 1.23 1.23 1.23 1.22 

22.404 1.22 1.21 1.21 1.20 1.20 1.20 1.19 

22.628 1.19 1.18 1.18 1.17 1.17 1.17 1.16 

22.851 1.16 1.15 1.15 1.14 1.14 1.14 1.13 

23.075 1.13 1.12 1.12 1.11 1.11 1.11 1.10 

23.299 1.10 1.09 1.09 1.08 1.08 1.08 1.07 

23.522 1.07 1.06 1.06 1.05 1.05 1.04 1.04 

23.746 1.04 1.03 1.03 1.02 1.02 1.01 1.01 

23.970 1.00 1.00 0.99 0.98 0.96 0.94 0.90 

24.194 0.85 0.78 0.72 0.64 0.57 0.50 0.43 

24.417 0.37 0.31 0.26 0.22 0.19 0.16 0.13 

24.641 0.11 0.10 0.08 0.07 0.06 0.05 

Area or Drainage Rain Gage Runoff ------------ Peak Flow ------------

Reach Area ID or Amount Elevation Time Rate Rate 

Identifier (sq mi) Location (in) (ft) (hr) (cfs) (csm) 

SA-8 0.006 1.215 9.93 3.37 539.03 

Line 

Start Time ------------ Flow Values @ time increment of 0.006 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

8.563 0.05 0.05 0.05 0.05 0.05 0.05 0.06 

8.608 0.06 0.06 0.06 0.06 0.06 0.06 0.06 

8.652 0.06 0.06 0.06 0.07 0.07 0.07 0.07 

8.696 0.07 0.07 0.07 0.07 0.07 0.07 0.07 

8.740 0.07 0.08 0.08 0.08 0.08 0.08 0.08 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.006 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

8.784 0.08 0.08 0.08 0.08 0.09 0.09 0.09 

8.829 0.09 0.09 0.09 0.09 0.09 0.09 0.10 

8.873 0.10 0.10 0.10 0.10 0.10 0.10 0.10 

8.917 0.10 0.11 0.11 0.11 0.11 0.11 0.11 

8.961 0.11 0.11 0.12 0.12 0.12 0.12 0.12 

9.005 0.12 0.12 0.12 0.12 0.13 0.13 0.13 

9.050 0.13 0.13 0.13 0.14 0.14 0.14 0.14 

9.094 0.14 0.14 0.14 0.15 0.15 0.15 0.15 

9.138 0.15 0.15 0.16 0.16 0.16 0.16 0.16 

9.182 0.17 0.17 0.17 0.17 0.17 0.18 0.18 

9.227 0.18 0.18 0.18 0.19 0.19 0.19 0.19 

9.271 0.19 0.20 0.20 0.20 0.20 0.21 0.21 

9.315 0.21 0.21 0.21 0.22 0.22 0.22 0.22 

9.359 0.23 0.23 0.23 0.23 0.24 0.24 0.24 

9.403 0.24 0.25 0.25 0.25 0.25 0.25 0.26 

9.448 0.26 0.26 0.27 0.27 0.27 0.27 0.28 

9.492 0.28 0.28 0.29 0.29 0.29 0.30 0.30 

9.536 0.31 0.32 0.33 0.35 0.36 0.37 0.38 

9.580 0.40 0.41 0.42 0.43 0.44 0.45 0.46 

9.624 0.47 0.48 0.50 0.53 0.55 0.58 0.61 

9.669 0.64 0.66 0.69 0.71 0.73 0.75 0.77 

9.713 0.79 0.82 0.84 0.88 0.92 0.97 1.02 

9.757 1.08 1.14 1.19 1.25 1.30 1.35 1.40 

9.801 1.44 1.48 1.53 1.58 1.65 1.73 1.83 

9.845 1.95 2.08 2.22 2.36 2.50 2.63 2.76 

9.890 2.88 2.99 3.09 3.18 3.25 3.31 3.35 

9.934 3.37 3.37 3.35 3.31 3.27 3.23 3.18 

9.978 3.14 3.10 3.07 3.04 3.02 3.00 2.97 

10.022 2.93 2.87 2.78 2.67 2.54 2.40 2.25 

10.067 2.11 1.97 1.83 1.71 1.61 1.52 1.44 

10.111 1.38 1.33 1.28 1.24 1.20 1.17 1.14 

10.155 1.11 1.09 1.07 1.05 1.03 1.02 1.01 

10.199 1.00 0.99 0.98 0.98 0.97 0.96 0.96 

10.243 0.95 0.94 0.93 0.92 0.91 0.90 0.90 

10.288 0.89 0.88 0.88 0.88 0.87 0.87 0.87 

10.332 0.86 0.85 0.85 0.84 0.83 0.82 0.81 

10.376 0.80 0.80 0.79 0.79 0.78 0.78 0.77 

10.420 0.77 0.77 0.76 0.75 0.75 0.74 0.73 

10.464 0.72 0.71 0.70 0.69 0.69 0.68 0.68 

10.509 0.67 0.67 0.67 0.66 0.66 0.65 0.65 

10.553 0.64 0.64 0.63 0.62 0.62 0.61 0.61 

10.597 0.61 0.60 0.60 0.60 0.60 0.60 0.59 

10.641 0.59 0.59 0.59 0.58 0.58 0.58 0.58 

10.685 0.58 0.57 0.57 0.57 0.57 0.57 0.57 

10.730 0.57 0.57 0.56 0.56 0.56 0.56 0.56 

10.774 0.55 0.55 0.55 0.55 0.55 0.55 0.55 

10.818 0.55 0.55 0.54 0.54 0.54 0.54 0.54 

10.862 0.53 0.53 0.53 0.53 0.53 0.53 0.52 

10.907 0.52 0.52 0.52 0.52 0.52 0.52 0.52 

10.951 0.51 0.51 0.51 0.51 0.50 0.50 0.50 

10.995 0.50 0.50 0.50 0.50 0.50 0.50 0.49 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.006 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

11.039 0.49 0.49 0.49 0.49 0.49 0.49 0.48 

11.083 0.48 0.48 0.48 0.48 0.48 0.48 0.48 

11.128 0.48 0.48 0.48 0.48 0.48 0.47 0.47 

11.172 0.47 0.47 0.47 0.47 0.47 0.47 0.47 

11.216 0.47 0.47 0.47 0.47 0.47 0.47 0.47 

11.260 0.47 0.47 0.46 0.46 0.46 0.46 0.46 

11.304 0.46 0.46 0.46 0.46 0.46 0.46 0.46 

11.349 0.46 0.46 0.46 0.46 0.46 0.46 0.46 

11.393 0.46 0.46 0.45 0.45 0.45 0.45 0.45 

11.437 0.45 0.45 0.45 0.45 0.45 0.45 0.45 

11.481 0.45 0.45 0.45 0.45 0.45 0.45 0.45 

11.525 0.45 0.45 0.44 0.44 0.44 0.44 0.44 

11.570 0.44 0.44 0.44 0.44 0.44 0.44 0.44 

11.614 0.44 0.44 0.44 0.44 0.44 0.44 0.43 

11.658 0.43 0.43 0.43 0.43 0.43 0.43 0.43 

11.702 0.43 0.43 0.43 0.43 0.43 0.43 0.43 

11.747 0.43 0.43 0.42 0.42 0.42 0.42 0.42 

11.791 0.42 0.42 0.42 0.42 0.42 0.42 0.42 

11.835 0.42 0.42 0.42 0.42 0.42 0.41 0.41 

11.879 0.41 0.41 0.41 0.41 0.41 0.41 0.41 

11.923 0.41 0.41 0.41 0.41 0.41 0.41 0.41 

11.968 0.41 0.40 0.40 0.40 0.40 0.40 0.40 

12.012 0.40 0.40 0.40 0.40 0.40 0.40 0.40 

12.056 0.40 0.40 0.40 0.40 0.40 0.39 0.39 

12.100 0.39 0.39 0.39 0.39 0.39 0.39 0.39 

12.144 0.39 0.39 0.39 0.39 0.39 0.39 0.39 

12.189 0.39 0.39 0.39 0.39 0.39 0.39 0.39 

12.233 0.39 0.39 0.39 0.39 0.39 0.38 0.38 

12.277 0.38 0.38 0.38 0.38 0.38 0.38 0.38 

12.321 0.38 0.38 0.38 0.38 0.38 0.38 0.38 

12.365 0.38 0.38 0.38 0.38 0.38 0.38 0.38 

12.410 0.38 0.38 0.38 0.38 0.38 0.38 0.37 

12.454 0.37 0.37 0.37 0.37 0.37 0.37 0.37 

12.498 0.37 0.37 0.37 0.37 0.37 0.37 0.37 

12.542 0.37 0.37 0.37 0.37 0.37 0.37 0.37 

12.587 0.37 0.37 0.37 0.37 0.36 0.36 0.36 

12.631 0.36 0.36 0.36 0.36 0.36 0.36 0.36 

12.675 0.36 0.36 0.36 0.36 0.36 0.36 0.36 

12.719 0.36 0.36 0.36 0.36 0.36 0.36 0.36 

12.763 0.36 0.35 0.35 0.35 0.35 0.35 0.35 

12.808 0.35 0.35 0.35 0.35 0.35 0.35 0.35 

12.852 0.35 0.35 0.35 0.35 0.35 0.35 0.35 

12.896 0.35 0.35 0.35 0.35 0.35 0.35 0.35 

12.940 0.34 0.34 0.34 0.34 0.34 0.34 0.34 

12.984 0.34 0.34 0.34 0.34 0.34 0.34 0.34 

13.029 0.34 0.34 0.34 0.34 0.34 0.34 0.34 

13.073 0.34 0.34 0.33 0.33 0.33 0.33 0.33 

13.117 0.33 0.33 0.33 0.33 0.33 0.33 0.33 

13.161 0.33 0.33 0.33 0.33 0.33 0.33 0.33 

13.205 0.33 0.33 0.33 0.33 0.33 0.33 0.33 

13.250 0.32 0.32 0.32 0.32 0.32 0.32 0.32 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.006 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

13.294 0.32 0.32 0.32 0.32 0.32 0.32 0.32 

13.338 0.32 0.32 0.32 0.32 0.32 0.32 0.32 

13.382 0.31 0.31 0.31 0.31 0.31 0.31 0.31 

13.427 0.31 0.31 0.31 0.31 0.31 0.31 0.31 

13.471 0.31 0.31 0.31 0.31 0.31 0.31 0.31 

13.515 0.31 0.31 0.31 0.31 0.30 0.30 0.30 

13.559 0.30 0.30 0.30 0.30 0.30 0.30 0.30 

13.603 0.30 0.30 0.30 0.30 0.30 0.30 0.30 

13.648 0.30 0.30 0.30 0.30 0.29 0.29 0.29 

13.692 0.29 0.29 0.29 0.29 0.29 0.29 0.29 

13.736 0.29 0.29 0.29 0.29 0.29 0.29 0.29 

13.780 0.29 0.29 0.29 0.29 0.29 0.29 0.29 

13.824 0.28 0.28 0.28 0.28 0.28 0.28 0.28 

13.869 0.28 0.28 0.28 0.28 0.28 0.28 0.28 

13.913 0.28 0.28 0.28 0.28 0.28 0.28 0.28 

13.957 0.27 0.27 0.27 0.27 0.27 0.27 0.27 

14.001 0.27 0.27 0.27 0.27 0.27 0.27 0.27 

14.045 0.27 0.27 0.27 0.27 0.27 0.27 0.27 

14.090 0.27 0.27 0.27 0.27 0.27 0.27 0.27 

14.134 0.27 0.27 0.27 0.27 0.27 0.27 0.27 

14.178 0.27 0.26 0.26 0.26 0.26 0.26 0.26 

14.222 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

14.267 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

14.311 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

14.355 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

14.399 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

14.443 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

14.488 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

14.532 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

14.576 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

14.620 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

14.664 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

14.709 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

14.753 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

14.797 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

14.841 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

14.885 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

14.930 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

14.974 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

15.018 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

15.062 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

15.107 0.26 0.26 0.26 0.26 0.26 0.26 0.26 

15.151 0.26 0.26 0.26 0.25 0.25 0.25 0.25 

15.195 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

15.239 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

15.283 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

15.328 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

15.372 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

15.416 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

15.460 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

15.504 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

WinTR-20 Version 1.10 Page 23 02/10/2015 13:56 



                                                                    

                                                                     

 

        

               

                                          

 

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

                                               

  

                                         

  

Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.006 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

15.549 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

15.593 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

15.637 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

15.681 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

15.725 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

15.770 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

15.814 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

15.858 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

15.902 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

15.947 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

15.991 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

16.035 0.25 0.25 0.25 0.24 0.24 0.24 0.24 

16.079 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

16.123 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

16.168 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

16.212 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

16.256 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

16.300 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

16.344 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

16.389 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

16.433 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

16.477 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

16.521 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

16.565 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

16.610 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

16.654 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

16.698 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

16.742 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

16.787 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

16.831 0.24 0.24 0.24 0.24 0.23 0.23 0.23 

16.875 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

16.919 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

16.963 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

17.008 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

17.052 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

17.096 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

17.140 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

17.184 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

17.229 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

17.273 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

17.317 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

17.361 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

17.405 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

17.450 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

17.494 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

17.538 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

17.582 0.23 0.22 0.22 0.22 0.22 0.22 0.22 

17.627 0.22 0.22 0.22 0.22 0.22 0.22 0.22 

17.671 0.22 0.22 0.22 0.22 0.22 0.22 0.22 

17.715 0.22 0.22 0.22 0.22 0.22 0.22 0.22 

17.759 0.22 0.22 0.22 0.22 0.22 0.22 0.22 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.006 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

17.803 0.22 0.22 0.22 0.22 0.22 0.22 0.22 

17.848 0.22 0.22 0.22 0.22 0.22 0.22 0.22 

17.892 0.22 0.22 0.22 0.22 0.22 0.22 0.22 

17.936 0.22 0.22 0.22 0.22 0.22 0.22 0.22 

17.980 0.22 0.22 0.22 0.22 0.22 0.22 0.22 

18.024 0.22 0.22 0.22 0.22 0.22 0.22 0.22 

18.069 0.22 0.22 0.22 0.22 0.22 0.22 0.22 

18.113 0.22 0.22 0.22 0.22 0.22 0.22 0.22 

18.157 0.22 0.22 0.22 0.22 0.22 0.22 0.22 

18.201 0.22 0.22 0.22 0.22 0.22 0.22 0.22 

18.245 0.22 0.22 0.22 0.22 0.22 0.22 0.22 

18.290 0.22 0.22 0.21 0.21 0.21 0.21 0.21 

18.334 0.21 0.21 0.21 0.21 0.21 0.21 0.21 

18.378 0.21 0.21 0.21 0.21 0.21 0.21 0.21 

18.422 0.21 0.21 0.21 0.21 0.21 0.21 0.21 

18.467 0.21 0.21 0.21 0.21 0.21 0.21 0.21 

18.511 0.21 0.21 0.21 0.21 0.21 0.21 0.21 

18.555 0.21 0.21 0.21 0.21 0.21 0.21 0.21 

18.599 0.21 0.21 0.21 0.21 0.21 0.21 0.21 

18.643 0.21 0.21 0.21 0.21 0.21 0.21 0.21 

18.688 0.21 0.21 0.21 0.21 0.21 0.21 0.21 

18.732 0.21 0.21 0.21 0.21 0.21 0.21 0.21 

18.776 0.21 0.21 0.21 0.21 0.21 0.21 0.21 

18.820 0.21 0.21 0.21 0.21 0.21 0.21 0.21 

18.864 0.21 0.21 0.21 0.21 0.21 0.21 0.21 

18.909 0.21 0.21 0.21 0.21 0.21 0.21 0.21 

18.953 0.21 0.21 0.21 0.21 0.20 0.20 0.20 

18.997 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

19.041 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

19.085 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

19.130 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

19.174 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

19.218 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

19.262 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

19.307 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

19.351 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

19.395 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

19.439 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

19.483 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

19.528 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

19.572 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

19.616 0.20 0.20 0.20 0.20 0.20 0.19 0.19 

19.660 0.19 0.19 0.19 0.19 0.19 0.19 0.19 

19.704 0.19 0.19 0.19 0.19 0.19 0.19 0.19 

19.749 0.19 0.19 0.19 0.19 0.19 0.19 0.19 

19.793 0.19 0.19 0.19 0.19 0.19 0.19 0.19 

19.837 0.19 0.19 0.19 0.19 0.19 0.19 0.19 

19.881 0.19 0.19 0.19 0.19 0.19 0.19 0.19 

19.925 0.19 0.19 0.19 0.19 0.19 0.19 0.19 

19.970 0.19 0.19 0.19 0.19 0.19 0.19 0.19 

20.014 0.19 0.19 0.19 0.19 0.19 0.19 0.19 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.006 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

20.058 0.19 0.19 0.19 0.19 0.19 0.19 0.19 

20.102 0.19 0.19 0.19 0.19 0.19 0.19 0.19 

20.147 0.19 0.19 0.19 0.19 0.19 0.19 0.19 

20.191 0.19 0.19 0.19 0.19 0.19 0.19 0.19 

20.235 0.19 0.19 0.19 0.19 0.19 0.19 0.18 

20.279 0.18 0.18 0.18 0.18 0.18 0.18 0.18 

20.323 0.18 0.18 0.18 0.18 0.18 0.18 0.18 

20.368 0.18 0.18 0.18 0.18 0.18 0.18 0.18 

20.412 0.18 0.18 0.18 0.18 0.18 0.18 0.18 

20.456 0.18 0.18 0.18 0.18 0.18 0.18 0.18 

20.500 0.18 0.18 0.18 0.18 0.18 0.18 0.18 

20.544 0.18 0.18 0.18 0.18 0.18 0.18 0.18 

20.589 0.18 0.18 0.18 0.18 0.18 0.18 0.18 

20.633 0.18 0.18 0.18 0.18 0.18 0.18 0.18 

20.677 0.18 0.18 0.18 0.18 0.18 0.18 0.18 

20.721 0.18 0.18 0.18 0.18 0.18 0.18 0.18 

20.765 0.18 0.18 0.18 0.18 0.18 0.18 0.18 

20.810 0.18 0.18 0.18 0.18 0.18 0.18 0.18 

20.854 0.18 0.18 0.18 0.18 0.18 0.18 0.17 

20.898 0.17 0.17 0.17 0.17 0.17 0.17 0.17 

20.942 0.17 0.17 0.17 0.17 0.17 0.17 0.17 

20.987 0.17 0.17 0.17 0.17 0.17 0.17 0.17 

21.031 0.17 0.17 0.17 0.17 0.17 0.17 0.17 

21.075 0.17 0.17 0.17 0.17 0.17 0.17 0.17 

21.119 0.17 0.17 0.17 0.17 0.17 0.17 0.17 

21.163 0.17 0.17 0.17 0.17 0.17 0.17 0.17 

21.208 0.17 0.17 0.17 0.17 0.17 0.17 0.17 

21.252 0.17 0.17 0.17 0.17 0.17 0.17 0.17 

21.296 0.17 0.17 0.17 0.17 0.17 0.17 0.17 

21.340 0.17 0.17 0.17 0.17 0.17 0.17 0.17 

21.384 0.17 0.17 0.17 0.17 0.17 0.17 0.17 

21.429 0.17 0.17 0.17 0.17 0.17 0.17 0.17 

21.473 0.17 0.17 0.17 0.17 0.16 0.16 0.16 

21.517 0.16 0.16 0.16 0.16 0.16 0.16 0.16 

21.561 0.16 0.16 0.16 0.16 0.16 0.16 0.16 

21.605 0.16 0.16 0.16 0.16 0.16 0.16 0.16 

21.650 0.16 0.16 0.16 0.16 0.16 0.16 0.16 

21.694 0.16 0.16 0.16 0.16 0.16 0.16 0.16 

21.738 0.16 0.16 0.16 0.16 0.16 0.16 0.16 

21.782 0.16 0.16 0.16 0.16 0.16 0.16 0.16 

21.827 0.16 0.16 0.16 0.16 0.16 0.16 0.16 

21.871 0.16 0.16 0.16 0.16 0.16 0.16 0.16 

21.915 0.16 0.16 0.16 0.16 0.16 0.16 0.16 

21.959 0.16 0.16 0.16 0.16 0.16 0.16 0.16 

22.003 0.16 0.16 0.16 0.16 0.16 0.16 0.16 

22.048 0.16 0.16 0.16 0.16 0.16 0.16 0.16 

22.092 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

22.136 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

22.180 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

22.224 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

22.269 0.15 0.15 0.15 0.15 0.15 0.15 0.15 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.006 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

22.313 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

22.357 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

22.401 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

22.445 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

22.490 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

22.534 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

22.578 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

22.622 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

22.667 0.15 0.15 0.14 0.14 0.14 0.14 0.14 

22.711 0.14 0.14 0.14 0.14 0.14 0.14 0.14 

22.755 0.14 0.14 0.14 0.14 0.14 0.14 0.14 

22.799 0.14 0.14 0.14 0.14 0.14 0.14 0.14 

22.843 0.14 0.14 0.14 0.14 0.14 0.14 0.14 

22.888 0.14 0.14 0.14 0.14 0.14 0.14 0.14 

22.932 0.14 0.14 0.14 0.14 0.14 0.14 0.14 

22.976 0.14 0.14 0.14 0.14 0.14 0.14 0.14 

23.020 0.14 0.14 0.14 0.14 0.14 0.14 0.14 

23.064 0.14 0.14 0.14 0.14 0.14 0.14 0.14 

23.109 0.14 0.14 0.14 0.14 0.14 0.14 0.14 

23.153 0.14 0.14 0.14 0.14 0.14 0.14 0.14 

23.197 0.14 0.14 0.14 0.14 0.14 0.14 0.14 

23.241 0.14 0.14 0.14 0.13 0.13 0.13 0.13 

23.285 0.13 0.13 0.13 0.13 0.13 0.13 0.13 

23.330 0.13 0.13 0.13 0.13 0.13 0.13 0.13 

23.374 0.13 0.13 0.13 0.13 0.13 0.13 0.13 

23.418 0.13 0.13 0.13 0.13 0.13 0.13 0.13 

23.462 0.13 0.13 0.13 0.13 0.13 0.13 0.13 

23.507 0.13 0.13 0.13 0.13 0.13 0.13 0.13 

23.551 0.13 0.13 0.13 0.13 0.13 0.13 0.13 

23.595 0.13 0.13 0.13 0.13 0.13 0.13 0.13 

23.639 0.13 0.13 0.13 0.13 0.13 0.13 0.13 

23.683 0.13 0.13 0.13 0.13 0.13 0.13 0.13 

23.728 0.13 0.13 0.13 0.13 0.13 0.13 0.13 

23.772 0.13 0.13 0.13 0.13 0.13 0.13 0.13 

23.816 0.13 0.13 0.12 0.12 0.12 0.12 0.12 

23.860 0.12 0.12 0.12 0.12 0.12 0.12 0.12 

23.904 0.12 0.12 0.12 0.12 0.12 0.12 0.12 

23.949 0.12 0.12 0.12 0.12 0.12 0.12 0.12 

23.993 0.12 0.12 0.12 0.12 0.12 0.12 0.11 

24.037 0.11 0.10 0.09 0.08 0.07 0.06 0.06 

Area or Drainage Rain Gage Runoff ------------ Peak Flow ------------

Reach Area ID or Amount Elevation Time Rate Rate 

Identifier (sq mi) Location (in) (ft) (hr) (cfs) (csm) 

SA-9 0.025 1.218 10.10 9.72 396.43 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.021 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

8.312 0.05 0.06 0.06 0.07 0.07 0.08 0.08 

8.456 0.09 0.10 0.10 0.11 0.12 0.13 0.13 

8.600 0.14 0.15 0.16 0.17 0.18 0.19 0.20 

8.743 0.21 0.22 0.23 0.24 0.25 0.26 0.27 

8.887 0.28 0.29 0.31 0.32 0.33 0.34 0.36 

9.031 0.37 0.39 0.40 0.41 0.43 0.45 0.46 

9.174 0.48 0.50 0.52 0.53 0.55 0.58 0.60 

9.318 0.62 0.64 0.67 0.69 0.72 0.74 0.77 

9.462 0.80 0.82 0.85 0.88 0.92 0.96 1.00 

9.605 1.05 1.12 1.19 1.28 1.39 1.52 1.67 

9.749 1.85 2.06 2.30 2.58 2.92 3.32 3.80 

9.893 4.35 4.98 5.68 6.42 7.16 7.88 8.51 

10.037 9.03 9.41 9.64 9.72 9.63 9.37 9.00 

10.180 8.54 8.05 7.55 7.06 6.60 6.17 5.78 

10.324 5.44 5.15 4.90 4.67 4.47 4.28 4.11 

10.468 3.95 3.80 3.67 3.54 3.42 3.31 3.20 

10.611 3.10 3.01 2.92 2.84 2.76 2.69 2.63 

10.755 2.57 2.52 2.47 2.43 2.39 2.35 2.32 

10.899 2.29 2.26 2.23 2.20 2.18 2.15 2.13 

11.042 2.11 2.09 2.06 2.04 2.02 2.01 1.99 

11.186 1.97 1.96 1.94 1.93 1.92 1.90 1.89 

11.330 1.88 1.87 1.86 1.86 1.85 1.84 1.83 

11.473 1.83 1.82 1.81 1.80 1.80 1.79 1.78 

11.617 1.78 1.77 1.76 1.76 1.75 1.74 1.73 

11.761 1.73 1.72 1.71 1.71 1.70 1.69 1.69 

11.904 1.68 1.67 1.66 1.66 1.65 1.64 1.63 

12.048 1.63 1.62 1.61 1.60 1.60 1.59 1.58 

12.192 1.58 1.57 1.57 1.56 1.55 1.55 1.54 

12.335 1.54 1.53 1.53 1.52 1.52 1.51 1.51 

12.479 1.50 1.50 1.49 1.49 1.48 1.48 1.47 

12.623 1.47 1.47 1.46 1.46 1.45 1.45 1.44 

12.767 1.44 1.43 1.43 1.42 1.42 1.41 1.41 

12.910 1.40 1.40 1.39 1.39 1.38 1.38 1.37 

13.054 1.37 1.36 1.36 1.35 1.35 1.34 1.34 

13.198 1.33 1.33 1.32 1.32 1.31 1.31 1.30 

13.341 1.29 1.29 1.28 1.28 1.27 1.27 1.26 

13.485 1.26 1.25 1.25 1.24 1.23 1.23 1.22 

13.629 1.22 1.21 1.21 1.20 1.20 1.19 1.18 

13.772 1.18 1.17 1.17 1.16 1.16 1.15 1.15 

13.916 1.14 1.13 1.13 1.12 1.12 1.11 1.11 

14.060 1.10 1.09 1.09 1.08 1.08 1.07 1.07 

14.203 1.07 1.06 1.06 1.06 1.05 1.05 1.05 

14.347 1.05 1.05 1.04 1.04 1.04 1.04 1.04 

14.491 1.04 1.04 1.03 1.03 1.03 1.03 1.03 

14.634 1.03 1.03 1.03 1.03 1.03 1.03 1.03 

14.778 1.02 1.02 1.02 1.02 1.02 1.02 1.02 

14.922 1.02 1.02 1.02 1.02 1.02 1.01 1.01 

15.065 1.01 1.01 1.01 1.01 1.01 1.01 1.01 

15.209 1.01 1.01 1.01 1.00 1.00 1.00 1.00 

15.353 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

15.497 0.99 0.99 0.99 0.99 0.99 0.99 0.99 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.021 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

15.640 0.99 0.99 0.99 0.99 0.98 0.98 0.98 

15.784 0.98 0.98 0.98 0.98 0.98 0.98 0.98 

15.928 0.98 0.97 0.97 0.97 0.97 0.97 0.97 

16.071 0.97 0.97 0.97 0.97 0.96 0.96 0.96 

16.215 0.96 0.96 0.96 0.96 0.96 0.96 0.96 

16.359 0.96 0.95 0.95 0.95 0.95 0.95 0.95 

16.502 0.95 0.95 0.95 0.95 0.94 0.94 0.94 

16.646 0.94 0.94 0.94 0.94 0.94 0.94 0.94 

16.790 0.93 0.93 0.93 0.93 0.93 0.93 0.93 

16.933 0.93 0.93 0.92 0.92 0.92 0.92 0.92 

17.077 0.92 0.92 0.92 0.92 0.92 0.91 0.91 

17.221 0.91 0.91 0.91 0.91 0.91 0.91 0.91 

17.364 0.90 0.90 0.90 0.90 0.90 0.90 0.90 

17.508 0.90 0.90 0.89 0.89 0.89 0.89 0.89 

17.652 0.89 0.89 0.89 0.89 0.89 0.88 0.88 

17.795 0.88 0.88 0.88 0.88 0.88 0.88 0.88 

17.939 0.87 0.87 0.87 0.87 0.87 0.87 0.87 

18.083 0.87 0.86 0.86 0.86 0.86 0.86 0.86 

18.227 0.86 0.86 0.86 0.85 0.85 0.85 0.85 

18.370 0.85 0.85 0.85 0.85 0.85 0.84 0.84 

18.514 0.84 0.84 0.84 0.84 0.84 0.84 0.83 

18.658 0.83 0.83 0.83 0.83 0.83 0.83 0.83 

18.801 0.83 0.82 0.82 0.82 0.82 0.82 0.82 

18.945 0.82 0.82 0.81 0.81 0.81 0.81 0.81 

19.089 0.81 0.81 0.81 0.81 0.80 0.80 0.80 

19.232 0.80 0.80 0.80 0.80 0.80 0.79 0.79 

19.376 0.79 0.79 0.79 0.79 0.79 0.79 0.78 

19.520 0.78 0.78 0.78 0.78 0.78 0.78 0.78 

19.663 0.77 0.77 0.77 0.77 0.77 0.77 0.77 

19.807 0.77 0.76 0.76 0.76 0.76 0.76 0.76 

19.951 0.76 0.76 0.75 0.75 0.75 0.75 0.75 

20.094 0.75 0.75 0.75 0.74 0.74 0.74 0.74 

20.238 0.74 0.74 0.74 0.74 0.73 0.73 0.73 

20.382 0.73 0.73 0.73 0.73 0.73 0.72 0.72 

20.525 0.72 0.72 0.72 0.72 0.72 0.71 0.71 

20.669 0.71 0.71 0.71 0.71 0.71 0.71 0.70 

20.813 0.70 0.70 0.70 0.70 0.70 0.70 0.70 

20.957 0.69 0.69 0.69 0.69 0.69 0.69 0.69 

21.100 0.68 0.68 0.68 0.68 0.68 0.68 0.68 

21.244 0.68 0.67 0.67 0.67 0.67 0.67 0.67 

21.388 0.67 0.67 0.66 0.66 0.66 0.66 0.66 

21.531 0.66 0.66 0.65 0.65 0.65 0.65 0.65 

21.675 0.65 0.65 0.64 0.64 0.64 0.64 0.64 

21.819 0.64 0.64 0.64 0.63 0.63 0.63 0.63 

21.962 0.63 0.63 0.63 0.62 0.62 0.62 0.62 

22.106 0.62 0.62 0.62 0.62 0.61 0.61 0.61 

22.250 0.61 0.61 0.61 0.61 0.60 0.60 0.60 

22.393 0.60 0.60 0.60 0.60 0.59 0.59 0.59 

22.537 0.59 0.59 0.59 0.59 0.58 0.58 0.58 

22.681 0.58 0.58 0.58 0.58 0.58 0.57 0.57 

22.824 0.57 0.57 0.57 0.57 0.57 0.56 0.56 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.021 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

22.968 0.56 0.56 0.56 0.56 0.56 0.55 0.55 

23.112 0.55 0.55 0.55 0.55 0.55 0.54 0.54 

23.255 0.54 0.54 0.54 0.54 0.54 0.53 0.53 

23.399 0.53 0.53 0.53 0.53 0.53 0.52 0.52 

23.543 0.52 0.52 0.52 0.52 0.52 0.51 0.51 

23.687 0.51 0.51 0.51 0.51 0.51 0.50 0.50 

23.830 0.50 0.50 0.50 0.50 0.50 0.50 0.49 

23.974 0.49 0.49 0.49 0.48 0.48 0.47 0.45 

24.118 0.43 0.40 0.37 0.33 0.29 0.26 0.22 

24.261 0.19 0.16 0.14 0.12 0.10 0.08 0.07 

24.405 0.06 0.05 

Area or Drainage Rain Gage Runoff ------------ Peak Flow ------------

Reach Area ID or Amount Elevation Time Rate Rate 

Identifier (sq mi) Location (in) (ft) (hr) (cfs) (csm) 

OUTLET 0.159 1.218 10.06 55.04 346.04 

Line 

Start Time ------------ Flow Values @ time increment of 0.006 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

8.260 0.10 0.11 0.11 0.11 0.13 0.14 0.17 

8.304 0.20 0.23 0.24 0.25 0.26 0.26 0.27 

8.349 0.28 0.28 0.29 0.30 0.31 0.31 0.32 

8.393 0.33 0.34 0.35 0.36 0.38 0.40 0.42 

8.437 0.44 0.45 0.46 0.47 0.48 0.49 0.50 

8.481 0.51 0.53 0.54 0.57 0.59 0.61 0.63 

8.525 0.64 0.65 0.67 0.68 0.69 0.71 0.77 

8.570 0.79 0.80 0.81 0.83 0.84 0.86 0.87 

8.614 0.89 0.90 0.92 0.95 0.98 1.01 1.04 

8.658 1.05 1.07 1.09 1.11 1.12 1.14 1.16 

8.702 1.18 1.20 1.21 1.23 1.25 1.27 1.29 

8.747 1.31 1.33 1.35 1.37 1.39 1.41 1.43 

8.791 1.45 1.47 1.49 1.51 1.53 1.55 1.57 

8.835 1.59 1.62 1.64 1.66 1.68 1.70 1.73 

8.879 1.75 1.77 1.80 1.82 1.84 1.86 1.89 

8.923 1.91 1.93 1.96 1.98 2.01 2.03 2.06 

8.968 2.08 2.11 2.13 2.16 2.18 2.21 2.23 

9.012 2.26 2.29 2.31 2.34 2.37 2.39 2.42 

9.056 2.45 2.48 2.51 2.54 2.57 2.60 2.62 

9.100 2.65 2.68 2.72 2.76 2.81 2.85 2.89 

9.144 2.92 2.96 2.99 3.03 3.06 3.10 3.13 

9.189 3.17 3.21 3.24 3.28 3.32 3.35 3.39 

9.233 3.43 3.47 3.51 3.55 3.59 3.63 3.67 

9.277 3.72 3.76 3.80 3.84 3.89 3.93 3.97 

9.321 4.02 4.06 4.11 4.16 4.20 4.25 4.30 

9.365 4.35 4.39 4.44 4.49 4.54 4.59 4.64 

9.410 4.69 4.74 4.79 4.85 4.90 4.95 5.00 

9.454 5.06 5.11 5.17 5.22 5.28 5.34 5.39 

9.498 5.45 5.51 5.57 5.63 5.70 5.77 5.85 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.006 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

9.542 5.93 6.02 6.12 6.22 6.33 6.44 6.56 

9.587 6.68 6.80 6.93 7.06 7.19 7.34 7.49 

9.631 7.65 7.83 8.02 8.22 8.44 8.67 8.91 

9.675 9.16 9.42 9.68 9.96 10.24 10.52 10.83 

9.719 11.14 11.48 11.85 12.24 12.65 13.09 13.56 

9.763 14.07 14.58 15.12 15.68 16.25 16.84 17.44 

9.808 18.06 18.72 19.43 20.18 20.99 21.86 22.78 

9.852 23.82 24.92 26.05 27.25 28.51 29.81 31.14 

9.896 32.50 33.87 35.24 36.60 37.97 39.29 40.58 

9.940 41.81 42.99 44.13 45.17 46.16 47.11 48.02 

9.984 48.90 49.75 50.55 51.33 52.06 52.75 53.35 

10.029 53.87 54.31 54.64 54.85 54.99 55.04 54.97 

10.073 54.86 54.68 54.41 54.13 53.85 53.45 53.04 

10.117 52.64 52.21 51.76 51.28 50.79 50.28 49.79 

10.161 49.29 48.78 48.26 47.75 47.23 46.73 46.22 

10.205 45.68 45.14 44.62 44.11 43.57 43.02 42.48 

10.250 41.95 41.42 40.88 40.35 39.81 39.29 38.77 

10.294 38.27 37.76 37.26 36.77 36.30 35.82 35.35 

10.338 34.89 34.42 33.98 33.53 33.09 32.67 32.25 

10.382 31.83 31.43 31.04 30.66 30.29 29.92 29.56 

10.427 29.21 28.86 28.52 28.17 27.84 27.51 27.19 

10.471 26.87 26.56 26.25 25.96 25.67 25.39 25.11 

10.515 24.85 24.58 24.33 24.08 23.83 23.58 23.34 

10.559 23.10 22.87 22.64 22.41 22.19 21.97 21.77 

10.603 21.56 21.35 21.16 20.97 20.78 20.59 20.41 

10.648 20.23 20.06 19.89 19.72 19.55 19.39 19.24 

10.692 19.09 18.94 18.79 18.65 18.51 18.38 18.25 

10.736 18.12 17.99 17.87 17.75 17.63 17.51 17.39 

10.780 17.28 17.17 17.07 16.96 16.86 16.76 16.66 

10.824 16.57 16.47 16.38 16.29 16.20 16.12 16.03 

10.869 15.95 15.86 15.78 15.70 15.62 15.55 15.47 

10.913 15.40 15.33 15.26 15.19 15.12 15.05 14.99 

10.957 14.92 14.85 14.79 14.73 14.66 14.60 14.54 

11.001 14.48 14.42 14.36 14.31 14.25 14.20 14.14 

11.045 14.09 14.03 13.98 13.93 13.88 13.83 13.78 

11.090 13.73 13.68 13.63 13.59 13.54 13.50 13.45 

11.134 13.41 13.37 13.33 13.29 13.25 13.21 13.17 

11.178 13.13 13.09 13.06 13.02 12.99 12.96 12.92 

11.222 12.89 12.86 12.83 12.80 12.77 12.74 12.71 

11.267 12.68 12.65 12.62 12.60 12.57 12.54 12.52 

11.311 12.49 12.47 12.44 12.42 12.40 12.37 12.35 

11.355 12.33 12.30 12.28 12.26 12.23 12.21 12.19 

11.399 12.17 12.15 12.13 12.11 12.09 12.07 12.05 

11.443 12.04 12.02 12.00 11.98 11.96 11.94 11.92 

11.488 11.91 11.89 11.87 11.86 11.84 11.82 11.81 

11.532 11.79 11.77 11.76 11.74 11.73 11.71 11.69 

11.576 11.68 11.66 11.65 11.63 11.62 11.60 11.59 

11.620 11.57 11.56 11.54 11.53 11.51 11.50 11.48 

11.664 11.47 11.45 11.44 11.42 11.41 11.39 11.38 

11.709 11.37 11.35 11.34 11.32 11.31 11.29 11.28 

11.753 11.26 11.25 11.24 11.22 11.21 11.19 11.18 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.006 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

11.797 11.16 11.15 11.13 11.12 11.11 11.09 11.08 

11.841 11.06 11.05 11.03 11.02 11.00 10.99 10.97 

11.885 10.96 10.94 10.93 10.91 10.90 10.89 10.87 

11.930 10.86 10.84 10.83 10.81 10.80 10.78 10.77 

11.974 10.75 10.74 10.72 10.71 10.69 10.68 10.66 

12.018 10.65 10.64 10.62 10.61 10.59 10.58 10.56 

12.062 10.55 10.53 10.52 10.50 10.49 10.48 10.46 

12.107 10.45 10.44 10.42 10.41 10.40 10.38 10.37 

12.151 10.36 10.34 10.33 10.32 10.30 10.29 10.28 

12.195 10.26 10.25 10.24 10.23 10.22 10.21 10.19 

12.239 10.18 10.17 10.16 10.15 10.13 10.12 10.11 

12.283 10.10 10.09 10.08 10.07 10.06 10.05 10.04 

12.328 10.02 10.01 10.00 9.99 9.98 9.97 9.96 

12.372 9.95 9.94 9.93 9.92 9.91 9.90 9.89 

12.416 9.88 9.87 9.86 9.85 9.84 9.83 9.82 

12.460 9.81 9.80 9.79 9.78 9.77 9.76 9.75 

12.504 9.74 9.73 9.72 9.71 9.70 9.69 9.68 

12.549 9.67 9.66 9.65 9.64 9.63 9.62 9.61 

12.593 9.60 9.59 9.58 9.57 9.57 9.56 9.55 

12.637 9.54 9.53 9.52 9.51 9.50 9.49 9.48 

12.681 9.47 9.46 9.45 9.44 9.43 9.42 9.41 

12.725 9.40 9.39 9.38 9.37 9.36 9.35 9.34 

12.770 9.33 9.32 9.31 9.30 9.29 9.28 9.27 

12.814 9.26 9.25 9.25 9.24 9.23 9.22 9.21 

12.858 9.20 9.19 9.18 9.17 9.16 9.15 9.14 

12.902 9.13 9.12 9.11 9.10 9.09 9.08 9.07 

12.947 9.06 9.05 9.04 9.03 9.02 9.01 9.00 

12.991 8.99 8.98 8.97 8.96 8.95 8.94 8.93 

13.035 8.92 8.91 8.90 8.89 8.88 8.87 8.86 

13.079 8.85 8.83 8.82 8.81 8.80 8.79 8.78 

13.123 8.77 8.76 8.75 8.74 8.73 8.72 8.71 

13.168 8.70 8.69 8.68 8.67 8.66 8.65 8.64 

13.212 8.63 8.62 8.61 8.60 8.59 8.58 8.57 

13.256 8.56 8.55 8.54 8.53 8.51 8.50 8.49 

13.300 8.48 8.47 8.46 8.45 8.44 8.43 8.42 

13.344 8.41 8.40 8.39 8.38 8.37 8.36 8.35 

13.389 8.33 8.32 8.31 8.30 8.29 8.28 8.27 

13.433 8.26 8.25 8.24 8.23 8.22 8.21 8.20 

13.477 8.18 8.17 8.16 8.15 8.14 8.13 8.12 

13.521 8.11 8.10 8.09 8.08 8.07 8.06 8.04 

13.565 8.03 8.02 8.01 8.00 7.99 7.98 7.97 

13.610 7.96 7.95 7.94 7.92 7.91 7.90 7.89 

13.654 7.88 7.87 7.86 7.85 7.83 7.82 7.81 

13.698 7.80 7.79 7.78 7.77 7.76 7.75 7.74 

13.742 7.72 7.71 7.70 7.69 7.68 7.67 7.66 

13.787 7.65 7.63 7.62 7.61 7.60 7.59 7.58 

13.831 7.57 7.56 7.55 7.53 7.52 7.51 7.50 

13.875 7.49 7.48 7.46 7.45 7.44 7.43 7.42 

13.919 7.41 7.40 7.39 7.37 7.36 7.35 7.34 

13.963 7.33 7.32 7.30 7.29 7.28 7.27 7.26 

14.008 7.25 7.24 7.23 7.21 7.20 7.19 7.18 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.006 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

14.052 7.17 7.16 7.15 7.14 7.13 7.12 7.11 

14.096 7.10 7.09 7.08 7.07 7.06 7.05 7.04 

14.140 7.03 7.02 7.01 7.01 7.00 6.99 6.98 

14.184 6.97 6.97 6.96 6.95 6.94 6.94 6.93 

14.229 6.92 6.92 6.91 6.91 6.90 6.89 6.89 

14.273 6.88 6.88 6.87 6.87 6.86 6.86 6.85 

14.317 6.85 6.84 6.84 6.83 6.83 6.82 6.82 

14.361 6.82 6.81 6.81 6.80 6.80 6.80 6.79 

14.405 6.79 6.79 6.78 6.78 6.78 6.77 6.77 

14.450 6.77 6.76 6.76 6.76 6.75 6.75 6.75 

14.494 6.75 6.74 6.74 6.74 6.74 6.73 6.73 

14.538 6.73 6.73 6.72 6.72 6.72 6.72 6.71 

14.582 6.71 6.71 6.71 6.71 6.70 6.70 6.70 

14.627 6.70 6.69 6.69 6.69 6.69 6.69 6.68 

14.671 6.68 6.68 6.68 6.68 6.67 6.67 6.67 

14.715 6.67 6.67 6.66 6.66 6.66 6.66 6.66 

14.759 6.66 6.65 6.65 6.65 6.65 6.65 6.64 

14.803 6.64 6.64 6.64 6.64 6.64 6.63 6.63 

14.848 6.63 6.63 6.63 6.62 6.62 6.62 6.62 

14.892 6.62 6.62 6.61 6.61 6.61 6.61 6.61 

14.936 6.61 6.60 6.60 6.60 6.60 6.60 6.60 

14.980 6.59 6.59 6.59 6.59 6.59 6.59 6.58 

15.024 6.58 6.58 6.58 6.58 6.57 6.57 6.57 

15.069 6.57 6.57 6.57 6.56 6.56 6.56 6.56 

15.113 6.56 6.56 6.55 6.55 6.55 6.55 6.55 

15.157 6.55 6.54 6.54 6.54 6.54 6.54 6.54 

15.201 6.53 6.53 6.53 6.53 6.53 6.53 6.52 

15.245 6.52 6.52 6.52 6.52 6.51 6.51 6.51 

15.290 6.51 6.51 6.51 6.50 6.50 6.50 6.50 

15.334 6.50 6.50 6.49 6.49 6.49 6.49 6.49 

15.378 6.48 6.48 6.48 6.48 6.48 6.48 6.47 

15.422 6.47 6.47 6.47 6.47 6.47 6.46 6.46 

15.467 6.46 6.46 6.46 6.46 6.45 6.45 6.45 

15.511 6.45 6.45 6.44 6.44 6.44 6.44 6.44 

15.555 6.44 6.43 6.43 6.43 6.43 6.43 6.42 

15.599 6.42 6.42 6.42 6.42 6.42 6.41 6.41 

15.643 6.41 6.41 6.41 6.41 6.40 6.40 6.40 

15.688 6.40 6.40 6.39 6.39 6.39 6.39 6.39 

15.732 6.39 6.38 6.38 6.38 6.38 6.38 6.37 

15.776 6.37 6.37 6.37 6.37 6.36 6.36 6.36 

15.820 6.36 6.36 6.36 6.35 6.35 6.35 6.35 

15.864 6.35 6.34 6.34 6.34 6.34 6.34 6.34 

15.909 6.33 6.33 6.33 6.33 6.33 6.32 6.32 

15.953 6.32 6.32 6.32 6.31 6.31 6.31 6.31 

15.997 6.31 6.31 6.30 6.30 6.30 6.30 6.30 

16.041 6.29 6.29 6.29 6.29 6.29 6.28 6.28 

16.085 6.28 6.28 6.28 6.28 6.27 6.27 6.27 

16.130 6.27 6.27 6.26 6.26 6.26 6.26 6.26 

16.174 6.25 6.25 6.25 6.25 6.25 6.24 6.24 

16.218 6.24 6.24 6.24 6.23 6.23 6.23 6.23 

16.262 6.23 6.23 6.22 6.22 6.22 6.22 6.22 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.006 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

16.307 6.21 6.21 6.21 6.21 6.21 6.20 6.20 

16.351 6.20 6.20 6.20 6.19 6.19 6.19 6.19 

16.395 6.19 6.18 6.18 6.18 6.18 6.18 6.17 

16.439 6.17 6.17 6.17 6.17 6.16 6.16 6.16 

16.483 6.16 6.16 6.15 6.15 6.15 6.15 6.15 

16.528 6.14 6.14 6.14 6.14 6.14 6.13 6.13 

16.572 6.13 6.13 6.13 6.12 6.12 6.12 6.12 

16.616 6.12 6.11 6.11 6.11 6.11 6.11 6.10 

16.660 6.10 6.10 6.10 6.10 6.09 6.09 6.09 

16.704 6.09 6.09 6.08 6.08 6.08 6.08 6.08 

16.749 6.07 6.07 6.07 6.07 6.07 6.06 6.06 

16.793 6.06 6.06 6.06 6.05 6.05 6.05 6.05 

16.837 6.05 6.04 6.04 6.04 6.04 6.04 6.03 

16.881 6.03 6.03 6.03 6.03 6.02 6.02 6.02 

16.925 6.02 6.02 6.01 6.01 6.01 6.01 6.00 

16.970 6.00 6.00 6.00 6.00 5.99 5.99 5.99 

17.014 5.99 5.99 5.98 5.98 5.98 5.98 5.98 

17.058 5.97 5.97 5.97 5.97 5.96 5.96 5.96 

17.102 5.96 5.96 5.95 5.95 5.95 5.95 5.95 

17.147 5.94 5.94 5.94 5.94 5.94 5.93 5.93 

17.191 5.93 5.93 5.93 5.92 5.92 5.92 5.92 

17.235 5.91 5.91 5.91 5.91 5.91 5.90 5.90 

17.279 5.90 5.90 5.90 5.89 5.89 5.89 5.89 

17.323 5.88 5.88 5.88 5.88 5.88 5.87 5.87 

17.368 5.87 5.87 5.87 5.86 5.86 5.86 5.86 

17.412 5.85 5.85 5.85 5.85 5.85 5.84 5.84 

17.456 5.84 5.84 5.84 5.83 5.83 5.83 5.83 

17.500 5.82 5.82 5.82 5.82 5.82 5.81 5.81 

17.544 5.81 5.81 5.81 5.80 5.80 5.80 5.80 

17.589 5.79 5.79 5.79 5.79 5.79 5.78 5.78 

17.633 5.78 5.78 5.77 5.77 5.77 5.77 5.77 

17.677 5.76 5.76 5.76 5.76 5.75 5.75 5.75 

17.721 5.75 5.75 5.74 5.74 5.74 5.74 5.73 

17.765 5.73 5.73 5.73 5.73 5.72 5.72 5.72 

17.810 5.72 5.72 5.71 5.71 5.71 5.71 5.70 

17.854 5.70 5.70 5.70 5.69 5.69 5.69 5.69 

17.898 5.69 5.68 5.68 5.68 5.68 5.68 5.67 

17.942 5.67 5.67 5.67 5.66 5.66 5.66 5.66 

17.987 5.65 5.65 5.65 5.65 5.65 5.64 5.64 

18.031 5.64 5.64 5.63 5.63 5.63 5.63 5.63 

18.075 5.62 5.62 5.62 5.62 5.61 5.61 5.61 

18.119 5.61 5.61 5.60 5.60 5.60 5.60 5.59 

18.163 5.59 5.59 5.59 5.58 5.58 5.58 5.58 

18.208 5.58 5.57 5.57 5.57 5.57 5.56 5.56 

18.252 5.56 5.56 5.56 5.55 5.55 5.55 5.55 

18.296 5.54 5.54 5.54 5.54 5.53 5.53 5.53 

18.340 5.53 5.53 5.52 5.52 5.52 5.52 5.51 

18.384 5.51 5.51 5.51 5.50 5.50 5.50 5.50 

18.429 5.50 5.49 5.49 5.49 5.49 5.48 5.48 

18.473 5.48 5.48 5.47 5.47 5.47 5.47 5.47 

18.517 5.46 5.46 5.46 5.46 5.45 5.45 5.45 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.006 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

18.561 5.45 5.44 5.44 5.44 5.44 5.43 5.43 

18.605 5.43 5.43 5.43 5.42 5.42 5.42 5.42 

18.650 5.41 5.41 5.41 5.41 5.40 5.40 5.40 

18.694 5.40 5.40 5.39 5.39 5.39 5.39 5.38 

18.738 5.38 5.38 5.38 5.37 5.37 5.37 5.37 

18.782 5.36 5.36 5.36 5.36 5.36 5.35 5.35 

18.827 5.35 5.35 5.34 5.34 5.34 5.34 5.33 

18.871 5.33 5.33 5.33 5.32 5.32 5.32 5.32 

18.915 5.31 5.31 5.31 5.31 5.31 5.30 5.30 

18.959 5.30 5.30 5.29 5.29 5.29 5.29 5.28 

19.003 5.28 5.28 5.28 5.27 5.27 5.27 5.27 

19.048 5.26 5.26 5.26 5.26 5.26 5.25 5.25 

19.092 5.25 5.25 5.24 5.24 5.24 5.24 5.23 

19.136 5.23 5.23 5.23 5.22 5.22 5.22 5.22 

19.180 5.21 5.21 5.21 5.21 5.20 5.20 5.20 

19.224 5.20 5.20 5.19 5.19 5.19 5.19 5.18 

19.269 5.18 5.18 5.18 5.17 5.17 5.17 5.17 

19.313 5.16 5.16 5.16 5.16 5.15 5.15 5.15 

19.357 5.15 5.14 5.14 5.14 5.14 5.13 5.13 

19.401 5.13 5.13 5.12 5.12 5.12 5.12 5.11 

19.445 5.11 5.11 5.11 5.11 5.10 5.10 5.10 

19.490 5.10 5.09 5.09 5.09 5.09 5.08 5.08 

19.534 5.08 5.08 5.07 5.07 5.07 5.07 5.06 

19.578 5.06 5.06 5.06 5.05 5.05 5.05 5.05 

19.622 5.04 5.04 5.04 5.04 5.03 5.03 5.03 

19.667 5.03 5.02 5.02 5.02 5.02 5.01 5.01 

19.711 5.01 5.01 5.00 5.00 5.00 5.00 4.99 

19.755 4.99 4.99 4.99 4.98 4.98 4.98 4.98 

19.799 4.97 4.97 4.97 4.97 4.96 4.96 4.96 

19.843 4.96 4.95 4.95 4.95 4.95 4.94 4.94 

19.888 4.94 4.94 4.93 4.93 4.93 4.93 4.92 

19.932 4.92 4.92 4.92 4.91 4.91 4.91 4.91 

19.976 4.90 4.90 4.90 4.90 4.89 4.89 4.89 

20.020 4.89 4.88 4.88 4.88 4.88 4.87 4.87 

20.064 4.87 4.87 4.86 4.86 4.86 4.86 4.85 

20.109 4.85 4.85 4.85 4.84 4.84 4.84 4.84 

20.153 4.83 4.83 4.83 4.83 4.82 4.82 4.82 

20.197 4.82 4.81 4.81 4.81 4.81 4.80 4.80 

20.241 4.80 4.80 4.79 4.79 4.79 4.79 4.78 

20.285 4.78 4.78 4.78 4.77 4.77 4.77 4.77 

20.330 4.76 4.76 4.76 4.76 4.75 4.75 4.75 

20.374 4.74 4.74 4.74 4.74 4.73 4.73 4.73 

20.418 4.73 4.72 4.72 4.72 4.72 4.71 4.71 

20.462 4.71 4.71 4.70 4.70 4.70 4.70 4.69 

20.507 4.69 4.69 4.69 4.68 4.68 4.68 4.68 

20.551 4.67 4.67 4.67 4.67 4.66 4.66 4.66 

20.595 4.65 4.65 4.65 4.65 4.64 4.64 4.64 

20.639 4.64 4.63 4.63 4.63 4.63 4.62 4.62 

20.683 4.62 4.62 4.61 4.61 4.61 4.61 4.60 

20.728 4.60 4.60 4.60 4.59 4.59 4.59 4.59 

20.772 4.58 4.58 4.58 4.57 4.57 4.57 4.57 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.006 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

20.816 4.56 4.56 4.56 4.56 4.55 4.55 4.55 

20.860 4.55 4.54 4.54 4.54 4.54 4.53 4.53 

20.904 4.53 4.53 4.52 4.52 4.52 4.52 4.51 

20.949 4.51 4.51 4.50 4.50 4.50 4.50 4.49 

20.993 4.49 4.49 4.49 4.48 4.48 4.48 4.48 

21.037 4.47 4.47 4.47 4.47 4.46 4.46 4.46 

21.081 4.45 4.45 4.45 4.45 4.44 4.44 4.44 

21.125 4.44 4.43 4.43 4.43 4.43 4.42 4.42 

21.170 4.42 4.42 4.41 4.41 4.41 4.40 4.40 

21.214 4.40 4.40 4.39 4.39 4.39 4.39 4.38 

21.258 4.38 4.38 4.38 4.37 4.37 4.37 4.36 

21.302 4.36 4.36 4.36 4.35 4.35 4.35 4.35 

21.347 4.34 4.34 4.34 4.34 4.33 4.33 4.33 

21.391 4.33 4.32 4.32 4.32 4.31 4.31 4.31 

21.435 4.31 4.30 4.30 4.30 4.30 4.29 4.29 

21.479 4.29 4.29 4.28 4.28 4.28 4.27 4.27 

21.523 4.27 4.27 4.26 4.26 4.26 4.26 4.25 

21.568 4.25 4.25 4.25 4.24 4.24 4.24 4.23 

21.612 4.23 4.23 4.23 4.22 4.22 4.22 4.22 

21.656 4.21 4.21 4.21 4.21 4.20 4.20 4.20 

21.700 4.19 4.19 4.19 4.19 4.18 4.18 4.18 

21.744 4.18 4.17 4.17 4.17 4.17 4.16 4.16 

21.789 4.16 4.15 4.15 4.15 4.15 4.14 4.14 

21.833 4.14 4.14 4.13 4.13 4.13 4.12 4.12 

21.877 4.12 4.12 4.11 4.11 4.11 4.11 4.10 

21.921 4.10 4.10 4.10 4.09 4.09 4.09 4.08 

21.965 4.08 4.08 4.08 4.07 4.07 4.07 4.07 

22.010 4.06 4.06 4.06 4.05 4.05 4.05 4.05 

22.054 4.04 4.04 4.04 4.04 4.03 4.03 4.03 

22.098 4.02 4.02 4.02 4.02 4.01 4.01 4.01 

22.142 4.01 4.00 4.00 4.00 3.99 3.99 3.99 

22.187 3.99 3.98 3.98 3.98 3.98 3.97 3.97 

22.231 3.97 3.96 3.96 3.96 3.96 3.95 3.95 

22.275 3.95 3.95 3.94 3.94 3.94 3.93 3.93 

22.319 3.93 3.93 3.92 3.92 3.92 3.92 3.91 

22.363 3.91 3.91 3.90 3.90 3.90 3.90 3.89 

22.408 3.89 3.89 3.89 3.88 3.88 3.88 3.87 

22.452 3.87 3.87 3.87 3.86 3.86 3.86 3.86 

22.496 3.85 3.85 3.85 3.84 3.84 3.84 3.84 

22.540 3.83 3.83 3.83 3.83 3.82 3.82 3.82 

22.584 3.81 3.81 3.81 3.81 3.80 3.80 3.80 

22.629 3.79 3.79 3.79 3.79 3.78 3.78 3.78 

22.673 3.78 3.77 3.77 3.77 3.76 3.76 3.76 

22.717 3.76 3.75 3.75 3.75 3.75 3.74 3.74 

22.761 3.74 3.73 3.73 3.73 3.73 3.72 3.72 

22.805 3.72 3.71 3.71 3.71 3.71 3.70 3.70 

22.850 3.70 3.70 3.69 3.69 3.69 3.68 3.68 

22.894 3.68 3.68 3.67 3.67 3.67 3.66 3.66 

22.938 3.66 3.66 3.65 3.65 3.65 3.65 3.64 

22.982 3.64 3.64 3.63 3.63 3.63 3.63 3.62 

23.027 3.62 3.62 3.61 3.61 3.61 3.61 3.60 
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Bonzi Landfill 

Final Closure 

Line 

Start Time ------------ Flow Values @ time increment of 0.006 hr ------------

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

23.071 3.60 3.60 3.59 3.59 3.59 3.59 3.58 

23.115 3.58 3.58 3.58 3.57 3.57 3.57 3.56 

23.159 3.56 3.56 3.56 3.55 3.55 3.55 3.54 

23.203 3.54 3.54 3.54 3.53 3.53 3.53 3.53 

23.248 3.52 3.52 3.52 3.51 3.51 3.51 3.51 

23.292 3.50 3.50 3.50 3.49 3.49 3.49 3.49 

23.336 3.48 3.48 3.48 3.47 3.47 3.47 3.47 

23.380 3.46 3.46 3.46 3.46 3.45 3.45 3.45 

23.424 3.44 3.44 3.44 3.44 3.43 3.43 3.43 

23.469 3.42 3.42 3.42 3.42 3.41 3.41 3.41 

23.513 3.40 3.40 3.40 3.40 3.39 3.39 3.39 

23.557 3.38 3.38 3.38 3.38 3.37 3.37 3.37 

23.601 3.36 3.36 3.36 3.36 3.35 3.35 3.35 

23.645 3.35 3.34 3.34 3.34 3.33 3.33 3.33 

23.690 3.33 3.32 3.32 3.32 3.31 3.31 3.31 

23.734 3.31 3.30 3.30 3.30 3.29 3.29 3.29 

23.778 3.29 3.28 3.28 3.28 3.27 3.27 3.27 

23.822 3.27 3.26 3.26 3.26 3.25 3.25 3.25 

23.867 3.25 3.24 3.24 3.24 3.23 3.23 3.23 

23.911 3.23 3.22 3.22 3.22 3.21 3.21 3.21 

23.955 3.21 3.20 3.20 3.20 3.19 3.19 3.19 

23.999 3.19 3.18 3.17 3.16 3.15 3.14 3.11 

24.043 3.09 3.05 3.02 2.97 2.93 2.88 2.82 

24.088 2.73 2.68 2.62 2.57 2.49 2.41 2.36 

24.132 2.30 2.24 2.19 2.14 2.08 2.03 1.98 

24.176 1.93 1.88 1.82 1.75 1.69 1.65 1.61 

24.220 1.54 1.48 1.44 1.40 1.36 1.29 1.24 

24.264 1.20 1.17 1.13 1.10 1.07 1.03 1.00 

24.309 0.97 0.94 0.91 0.88 0.85 0.82 0.80 

24.353 0.77 0.74 0.72 0.69 0.67 0.65 0.62 

24.397 0.60 0.58 0.56 0.54 0.52 0.50 0.49 

24.441 0.47 0.38 0.34 0.30 0.28 0.27 0.26 

24.485 0.26 0.25 0.24 0.23 0.22 0.22 0.21 

24.530 0.20 0.20 0.19 0.18 0.18 0.17 0.17 

24.574 0.16 0.16 0.15 0.15 0.14 0.14 0.13 

24.618 0.13 0.13 0.12 0.12 0.11 0.11 0.11 

24.662 0.10 0.10 0.10 0.09 0.09 0.09 0.08 

24.707 0.08 0.08 0.08 0.07 0.07 0.07 0.07 

24.751 0.07 0.06 0.06 0.06 0.06 0.06 0.05 

24.795 0.05 
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ATTACHMENT 3 

PEAK DISCHARGE ROUTING CALCULATIONS 



  

 

Project Name: Bonzi Landfill 
Client: Bonzi Sanitation Landfill 
Job No.: 2012.0023 

Date: 9/23/2014, Revised 2/10/2015 
Calculated By: RPB/NC 

SA-1 SA-2 SA-3 SA-4 SA-5 SA-6 SA-7 SA-8 
100-yr 24-hr Storm Event Subarea Contribution to Total Flow (cfs) 

SA-8 
Subarea Contribution to 

Total Flow (cfs) 9.79 9.02 1.11 4.75 6.46 2.97 15.60 3.37 9.72 
Time of Peak (hrs) 10.01 9.98 10.01 10.15 10.13 10.09 10.20 9.93 10.10 

SA-1 TOTAL 

CP-1 9.79 9.79 

CP-4 SA-3 TOTAL 

CP-5 9.02 1.11 10.13 

CP-1 SA-5 TOTAL 

CP-2 9.79 6.46 16.25 

SA-7 TOTAL 

CP-6 15.60 15.60 

CP-2 SA-4 TOTAL 

CP-3 16.25 4.75 21.00 

CP-6 SA-8 TOTAL 

CP-7 15.60 3.37 18.97 

SA-2 TOTAL 

CP-4 9.02 9.02 

CP-3 C9-5 CP-7 SA-6 SA-8 TOTAL 

CP-8 21.00 10.13 18.97 2.97 9.72 62.79 



 
 
 
 
 
 
 
 
 

 
 

 
 

ATTACHMENT 4 

CHANNEL SIZING 



 

Project 
Client: 
Job No.: 
Calc'd By: 
Date: 

Bonzi Sanitation Landfill - Final Closure Plan 
Ma-Ru Holdings Company, Inc. 
2012.0023 
NC 
10/1/2014 

DRAINAGE CHANNEL SUMMARY 

Areas Design Channel Size Calculated Channel Parameters 

Freeboard 
Factor of 

Safety Channel Channel Contributing Peak Flow Side Slopes Flowline Slope Bottom Width Depth Normal Depth Peak Discharge 
to Flow (cfs) (z:1) (ft/ft) (ft) (ft) (ft) (cfs) (ft) (cfs/cfs) Type Lining 

SA-1 9.8 2.0 0.0025 1.0 1.5 1.35 12.6 0.15 1.3 2 Grass 
SA-1 / SA-5 16.3 2.0 0.0050 2.0 1.5 1.26 23.8 0.24 1.5 3 Grass 
SA-5 / SA-4 21.0 2.0 0.0050 3.0 1.5 1.26 30.0 0.24 1.4 4 Grass 

SA-2 9.0 2.0 0.0100 1.0 1.5 0.96 25.2 0.54 2.8 2 Grass 
SA-2 / SA-3 10.1 2.0 0.0250 2.0 1.5 0.66 53.2 0.84 5.3 3 Grass 



  
   

Channel at SA-1 - Type 2 Channel 
Project Description 

Friction Method Manning Formula 

Solve For Normal Depth 

Input Data 

Roughness Coefficient 0.030 

Channel Slope 0.00250 ft/ft 

Left Side Slope 2.00 ft/ft (H:V) 

Right Side Slope 2.00 ft/ft (H:V) 

Bottom Width 1.00 ft 

Discharge 9.80 ft³/s 

Results 

Normal Depth 1.35 ft 

Flow Area 4.98 ft² 

Wetted Perimeter 7.03 ft 

Hydraulic Radius 0.71 ft 

Top Width 6.39 ft 

Critical Depth 0.87 ft 

Critical Slope 0.01821 ft/ft 

Velocity 1.97 ft/s 

Velocity Head 0.06 ft 

Specific Energy 1.41 ft 

Froude Number 0.39 

Flow Type Subcritical 

GVF Input Data 

Downstream Depth 0.00 ft 

Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 

Profile Description 

Profile Headloss 0.00 ft 

Downstream Velocity Infinity ft/s 

Upstream Velocity Infinity ft/s 

Normal Depth 1.35 ft 

Critical Depth 0.87 ft 

Channel Slope 0.00250 ft/ft 

Critical Slope 0.01821 ft/ft 

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03] 
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Channel at SA-2 - Type 2 Channel 
Project Description 

Friction Method Manning Formula 

Solve For Normal Depth 

Input Data 

Roughness Coefficient 0.030 

Channel Slope 0.01000 ft/ft 

Left Side Slope 2.00 ft/ft (H:V) 

Right Side Slope 2.00 ft/ft (H:V) 

Bottom Width 1.00 ft 

Discharge 9.00 ft³/s 

Results 

Normal Depth 0.96 ft 

Flow Area 2.78 ft² 

Wetted Perimeter 5.27 ft 

Hydraulic Radius 0.53 ft 

Top Width 4.82 ft 

Critical Depth 0.83 ft 

Critical Slope 0.01840 ft/ft 

Velocity 3.24 ft/s 

Velocity Head 0.16 ft 

Specific Energy 1.12 ft 

Froude Number 0.75 

Flow Type Subcritical 

GVF Input Data 

Downstream Depth 0.00 ft 

Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 

Profile Description 

Profile Headloss 0.00 ft 

Downstream Velocity Infinity ft/s 

Upstream Velocity Infinity ft/s 

Normal Depth 0.96 ft 

Critical Depth 0.83 ft 

Channel Slope 0.01000 ft/ft 

Critical Slope 0.01840 ft/ft 
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Type 2 Channel - Peak Discharge (0.25% Slope) 
Project Description 

Friction Method Manning Formula 

Solve For Discharge 

Input Data 

Roughness Coefficient 0.030 

Channel Slope 0.00250 ft/ft 

Normal Depth 1.50 ft 

Left Side Slope 2.00 ft/ft (H:V) 

Right Side Slope 2.00 ft/ft (H:V) 

Bottom Width 1.00 ft 

Results 

Discharge 12.57 ft³/s 

Flow Area 6.00 ft² 

Wetted Perimeter 7.71 ft 

Hydraulic Radius 0.78 ft 

Top Width 7.00 ft 

Critical Depth 0.98 ft 

Critical Slope 0.01764 ft/ft 

Velocity 2.10 ft/s 

Velocity Head 0.07 ft 

Specific Energy 1.57 ft 

Froude Number 0.40 

Flow Type Subcritical 

GVF Input Data 

Downstream Depth 0.00 ft 

Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 

Profile Description 

Profile Headloss 0.00 ft 

Downstream Velocity Infinity ft/s 

Upstream Velocity Infinity ft/s 

Normal Depth 1.50 ft 

Critical Depth 0.98 ft 

Channel Slope 0.00250 ft/ft 

Critical Slope 0.01764 ft/ft 
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Type 2 Channel - Peak Discharge (1.0% Slope) 
Project Description 

Friction Method Manning Formula 

Solve For Discharge 

Input Data 

Roughness Coefficient 0.030 

Channel Slope 0.01000 ft/ft 

Normal Depth 1.50 ft 

Left Side Slope 2.00 ft/ft (H:V) 

Right Side Slope 2.00 ft/ft (H:V) 

Bottom Width 1.00 ft 

Results 

Discharge 25.15 ft³/s 

Flow Area 6.00 ft² 

Wetted Perimeter 7.71 ft 

Hydraulic Radius 0.78 ft 

Top Width 7.00 ft 

Critical Depth 1.35 ft 

Critical Slope 0.01616 ft/ft 

Velocity 4.19 ft/s 

Velocity Head 0.27 ft 

Specific Energy 1.77 ft 

Froude Number 0.80 

Flow Type Subcritical 

GVF Input Data 

Downstream Depth 0.00 ft 

Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 

Profile Description 

Profile Headloss 0.00 ft 

Downstream Velocity Infinity ft/s 

Upstream Velocity Infinity ft/s 

Normal Depth 1.50 ft 

Critical Depth 1.35 ft 

Channel Slope 0.01000 ft/ft 

Critical Slope 0.01616 ft/ft 
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Channel at SA-3 - Type 3 Channel 
Project Description 

Friction Method Manning Formula 

Solve For Normal Depth 

Input Data 

Roughness Coefficient 0.030 

Channel Slope 0.02500 ft/ft 

Left Side Slope 2.00 ft/ft (H:V) 

Right Side Slope 2.00 ft/ft (H:V) 

Bottom Width 2.00 ft 

Discharge 10.10 ft³/s 

Results 

Normal Depth 0.66 ft 

Flow Area 2.21 ft² 

Wetted Perimeter 4.97 ft 

Hydraulic Radius 0.45 ft 

Top Width 4.66 ft 

Critical Depth 0.72 ft 

Critical Slope 0.01796 ft/ft 

Velocity 4.56 ft/s 

Velocity Head 0.32 ft 

Specific Energy 0.99 ft 

Froude Number 1.17 

Flow Type Supercritical 

GVF Input Data 

Downstream Depth 0.00 ft 

Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 

Profile Description 

Profile Headloss 0.00 ft 

Downstream Velocity Infinity ft/s 

Upstream Velocity Infinity ft/s 

Normal Depth 0.66 ft 

Critical Depth 0.72 ft 

Channel Slope 0.02500 ft/ft 

Critical Slope 0.01796 ft/ft 

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03] 
10/2/2014 11:26:41 AM 27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 

http:08.11.01.03


  
   

Channel at SA-5 - Type 3 Channel 
Project Description 

Friction Method Manning Formula 

Solve For Normal Depth 

Input Data 

Roughness Coefficient 0.030 

Channel Slope 0.00500 ft/ft 

Left Side Slope 2.00 ft/ft (H:V) 

Right Side Slope 2.00 ft/ft (H:V) 

Bottom Width 2.00 ft 

Discharge 16.30 ft³/s 

Results 

Normal Depth 1.26 ft 

Flow Area 5.67 ft² 

Wetted Perimeter 7.62 ft 

Hydraulic Radius 0.74 ft 

Top Width 7.02 ft 

Critical Depth 0.94 ft 

Critical Slope 0.01688 ft/ft 

Velocity 2.88 ft/s 

Velocity Head 0.13 ft 

Specific Energy 1.38 ft 

Froude Number 0.56 

Flow Type Subcritical 

GVF Input Data 

Downstream Depth 0.00 ft 

Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 

Profile Description 

Profile Headloss 0.00 ft 

Downstream Velocity Infinity ft/s 

Upstream Velocity Infinity ft/s 

Normal Depth 1.26 ft 

Critical Depth 0.94 ft 

Channel Slope 0.00500 ft/ft 

Critical Slope 0.01688 ft/ft 
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Type 3 Channel - Peak Discharge (0.5% Slope) 
Project Description 

Friction Method Manning Formula 

Solve For Discharge 

Input Data 

Roughness Coefficient 0.030 

Channel Slope 0.00500 ft/ft 

Normal Depth 1.50 ft 

Left Side Slope 2.00 ft/ft (H:V) 

Right Side Slope 2.00 ft/ft (H:V) 

Bottom Width 2.00 ft 

Results 

Discharge 23.78 ft³/s 

Flow Area 7.50 ft² 

Wetted Perimeter 8.71 ft 

Hydraulic Radius 0.86 ft 

Top Width 8.00 ft 

Critical Depth 1.14 ft 

Critical Slope 0.01609 ft/ft 

Velocity 3.17 ft/s 

Velocity Head 0.16 ft 

Specific Energy 1.66 ft 

Froude Number 0.58 

Flow Type Subcritical 

GVF Input Data 

Downstream Depth 0.00 ft 

Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 

Profile Description 

Profile Headloss 0.00 ft 

Downstream Velocity Infinity ft/s 

Upstream Velocity Infinity ft/s 

Normal Depth 1.50 ft 

Critical Depth 1.14 ft 

Channel Slope 0.00500 ft/ft 

Critical Slope 0.01609 ft/ft 
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Type 3 Channel - Peak Discharge (2.5% Slope) 
Project Description 

Friction Method Manning Formula 

Solve For Discharge 

Input Data 

Roughness Coefficient 0.030 

Channel Slope 0.02500 ft/ft 

Normal Depth 1.50 ft 

Left Side Slope 2.00 ft/ft (H:V) 

Right Side Slope 2.00 ft/ft (H:V) 

Bottom Width 2.00 ft 

Results 

Discharge 53.17 ft³/s 

Flow Area 7.50 ft² 

Wetted Perimeter 8.71 ft 

Hydraulic Radius 0.86 ft 

Top Width 8.00 ft 

Critical Depth 1.70 ft 

Critical Slope 0.01453 ft/ft 

Velocity 7.09 ft/s 

Velocity Head 0.78 ft 

Specific Energy 2.28 ft 

Froude Number 1.29 

Flow Type Supercritical 

GVF Input Data 

Downstream Depth 0.00 ft 

Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 

Profile Description 

Profile Headloss 0.00 ft 

Downstream Velocity Infinity ft/s 

Upstream Velocity Infinity ft/s 

Normal Depth 1.50 ft 

Critical Depth 1.70 ft 

Channel Slope 0.02500 ft/ft 

Critical Slope 0.01453 ft/ft 
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Channel at SA-4 - Type 4 Channel 
Project Description 

Friction Method Manning Formula 

Solve For Normal Depth 

Input Data 

Roughness Coefficient 0.030 

Channel Slope 0.00500 ft/ft 

Left Side Slope 2.00 ft/ft (H:V) 

Right Side Slope 2.00 ft/ft (H:V) 

Bottom Width 3.00 ft 

Discharge 21.00 ft³/s 

Results 

Normal Depth 1.26 ft 

Flow Area 6.93 ft² 

Wetted Perimeter 8.62 ft 

Hydraulic Radius 0.80 ft 

Top Width 8.03 ft 

Critical Depth 0.93 ft 

Critical Slope 0.01629 ft/ft 

Velocity 3.03 ft/s 

Velocity Head 0.14 ft 

Specific Energy 1.40 ft 

Froude Number 0.57 

Flow Type Subcritical 

GVF Input Data 

Downstream Depth 0.00 ft 

Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 

Profile Description 

Profile Headloss 0.00 ft 

Downstream Velocity Infinity ft/s 

Upstream Velocity Infinity ft/s 

Normal Depth 1.26 ft 

Critical Depth 0.93 ft 

Channel Slope 0.00500 ft/ft 

Critical Slope 0.01629 ft/ft 
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Type 4 Channel - Peak Discharge (0.5% Slope) 
Project Description 

Friction Method Manning Formula 

Solve For Discharge 

Input Data 

Roughness Coefficient 0.030 

Channel Slope 0.00500 ft/ft 

Normal Depth 1.50 ft 

Left Side Slope 2.00 ft/ft (H:V) 

Right Side Slope 2.00 ft/ft (H:V) 

Bottom Width 3.00 ft 

Results 

Discharge 29.97 ft³/s 

Flow Area 9.00 ft² 

Wetted Perimeter 9.71 ft 

Hydraulic Radius 0.93 ft 

Top Width 9.00 ft 

Critical Depth 1.13 ft 

Critical Slope 0.01554 ft/ft 

Velocity 3.33 ft/s 

Velocity Head 0.17 ft 

Specific Energy 1.67 ft 

Froude Number 0.59 

Flow Type Subcritical 

GVF Input Data 

Downstream Depth 0.00 ft 

Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 

Profile Description 

Profile Headloss 0.00 ft 

Downstream Velocity Infinity ft/s 

Upstream Velocity Infinity ft/s 

Normal Depth 1.50 ft 

Critical Depth 1.13 ft 

Channel Slope 0.00500 ft/ft 

Critical Slope 0.01554 ft/ft 
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ATTACHMENT 5 

CULVERT SIZING 



      

Culvert Calculator Report 
Culvert at SA-3/CP-5 

Solve For: Headwater Elevation 

Culvert Summary 

Allowable HW Elevation 57.00 ft Headwater Depth/Height 0.92 
Computed Headwater Eleva 56.84 ft Discharge 10.10 cfs 
Inlet Control HW Elev. 56.68 ft Tailwater Elevation 55.00 ft 
Outlet Control HW Elev. 56.84 ft Control Type Entrance Control 

Grades 

Upstream Invert 
Length 

55.00 ft 
40.00 ft 

Downstream Invert 
Constructed Slope 

54.20 ft 
0.020000 ft/ft 

Hydraulic Profile 

Profile 
Slope Type 
Flow Regime 
Velocity Downstream 

S2 
Steep 

Supercritical 
8.62 ft/s 

Depth, Downstream 
Normal Depth 
Critical Depth 
Critical Slope 

0.80 ft 
0.74 ft 
1.14 ft 

0.004448 ft/ft 

Section 

Section Shape Circular Mannings Coefficient 0.012 
Section MaterialCorrugated HDPE (Smooth Interior) Span 2.00 ft 
Section Size 24 inch Rise 2.00 ft 
Number Sections 1 

Outlet Control Properties 

Outlet Control HW Elev. 56.84 ft Upstream Velocity Head 0.47 ft 
Ke 0.50 Entrance Loss 0.23 ft 

Inlet Control Properties 

Inlet Control HW Elev. 56.68 ft Flow Control Unsubmerged 
Inlet Type Square edge w/headwall Area Full 3.1 ft² 
K 0.00980 HDS 5 Chart 1 
M 2.00000 HDS 5 Scale 1 
C 0.03980 Equation Form 1 
Y 0.67000 

Project Engineer: ncampbell 
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Culvert Calculator Report 
Culvert at SA-4/CP-3 

Solve For: Headwater Elevation 

Culvert Summary 

Allowable HW Elevation 68.40 ft Headwater Depth/Height 1.54 
Computed Headwater Eleva 68.08 ft Discharge 21.00 cfs 
Inlet Control HW Elev. 68.08 ft Tailwater Elevation 62.30 ft 
Outlet Control HW Elev. 67.99 ft Control Type Inlet Control 

Grades 

Upstream Invert 
Length 

65.00 ft 
91.00 ft 

Downstream Invert 
Constructed Slope 

61.40 ft 
0.039560 ft/ft 

Hydraulic Profile 

Profile 
Slope Type 
Flow Regime 
Velocity Downstream 

S2 
Steep 

Supercritical 
13.98 ft/s 

Depth, Downstream 
Normal Depth 
Critical Depth 
Critical Slope 

0.97 ft 
0.92 ft 
1.64 ft 

0.007322 ft/ft 

Section 

Section Shape Circular Mannings Coefficient 0.012 
Section MaterialCorrugated HDPE (Smooth Interior) Span 2.00 ft 
Section Size 24 inch Rise 2.00 ft 
Number Sections 1 

Outlet Control Properties 

Outlet Control HW Elev. 67.99 ft Upstream Velocity Head 0.90 ft 
Ke 0.50 Entrance Loss 0.45 ft 

Inlet Control Properties 

Inlet Control HW Elev. 68.08 ft Flow Control Submerged 
Inlet Type Square edge w/headwall Area Full 3.1 ft² 
K 0.00980 HDS 5 Chart 1 
M 2.00000 HDS 5 Scale 1 
C 0.03980 Equation Form 1 
Y 0.67000 

Project Engineer: ncampbell 
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ATTACHMENT 6 

RIP-RAP SIZING 



  

  

 

 

    

   

  

    

    

                

               

       

  

Project Name: Bonzi Landfill 

Client: Bonzi Sanitation Landfill 

Job No.: 2012.0023 

Date: 09/23/2014 

Calculated By: RPB 

RIP-RAP APRON SIZING
1 

Median Max Required Minimum Minimum Minimum 

Channel or Pipe Stone Stone Rip-Rap Length Width at Width at 

Channel Section 

Outlet Width 

(feet) 

Discharge 

(cfs) 

Diameter 

(d50, inches) 

Diameter 

(inches) 

Thickness 

(inches) 

of Apron 

(feet) 

Outlet 

(feet) 

Apron End 

(feet) 

Eastern Outlet to Retention (CP-3) 2.0 21.0 6.0 9.0 13.5 12.0 6.0 14.0 

Western Outlet to Retention (CP-5) 2.0 10.1 6.0 9.0 13.5 12.0 6.0 14.0 

Notes: 

1) Rip-rap apron sized using Figure 7.45 or Figure 7.46 in the "Erosion and Sediment Control Handbook". 

Sources: 

Goldman, Steven J., Jackson, Katherine, and Bursztynsky, Tara A. (1986) “Erosion and Sediment Control Handbook”, 
McGraw-Hill, Inc. pp 5.1 – 5.33. 



 
 
 
 
 
 
 
 
 

 
 

  
 
 

ATTACHMENT 7 

STORM WATER RETENTION BASIN SIZING 



  

 

Project Name: Bonzi Landfill 
Client: Bonzi Sanitation Landfill 
Job No.: 2012.0023 
Date: 9/23/2014, Revised 2/10/2015 
Calculated By: RPB/NC 

SA-1 SA-2 SA-3 SA-4 SA-5 SA-6 SA-7 SA-8 
100-yr 24-hr Storm Event Subarea Contribution to Total Volume (in) 

SA-9 
Subarea Contribution to 

Runoff Depth (in) 1.218 1.218 1.204 1.217 1.218 1.215 1.219 1.215 1.218 
Drainage Area (ac) 13.0 11.7 1.8 8.5 11.1 4.6 31.4 4.0 15.7 
Runoff Volume (CF) 57,477 51,730 7,867 37,551 49,077 20,288 138,944 17,642 69,415 

Total Volumes (CF) 

100-yr 24-hr 449,990 



  

   
 - -

  
 

Project Name: Bonzi Landfill 
Client: Bonzi Sanitation Landfill 
Job No.: 2012.0023 

Date: 9/23/2014, Revised 2/10/2015 
Calculated By: RPB/NC 

STORM WATER RETENTION POND VOLUME 
(By Average End Area Method) 

Pond 
Depth 

(ft) 

Contour 
Elevation 

(ft) 

Plan 
Area 

(sq ft) 

Average 
Area 

(sq ft) 

Contour 
Interval 

(ft) 
Volume 
(cu ft) (cu ft) (ac-ft) 

Cumulative Volume 

14 57 381701 366,094 1.0 366,094 2,371,643 54.445 
13 56 350487 345,403 1.0 345,403 2,005,549 46.041 
12 55 340319 334,944 1.0 334,944 1,660,146 38.112 
11 54 329569 313,259 1.0 313,259 1,325,202 30.422 
10 53 296949 287,644 1.0 287,644 1,011,944 23.231 
9 52 278340 269,850 1.0 269,850 724,299 16.628 

8 51 261361 249,905 1.0 249,905 454,449 10.433 ~8 ft depth reached 
7 50 238449 130,349 1.0 130,349 204,544 4.696 from a single 100 yr 24 
6 49 22249 20,571 1.0 20,571 74,195 1.703 hr storm event 
5 48 18892 16,750 1.0 16,750 53,624 1.231 generating 449,990 CF 
4 47 14607 13,222 1.0 13,222 36,875 0.847 

of runoff 
3 46 11837 10,566 1.0 10,566 23,653 0.543 
2 45 9295 8,129 1.0 8,129 13,087 0.300 
1 44 6963 4,958 1.0 4,958 4,958 0.114 
0 43 2952 -- -- -- -- --

































  

 

        

          

              

          

            

              

                

      

       

            

            

            

                

      

 

 
    

Closure Cost Estimate 

Bonzi Sanitation Landfill 

February 2015 

DETAILED FINAL CLOSURE COST ESTIMATE 

FINAL COVER 
BONZI SANITATION LANDFILL - STANISLAUS COUNTY 

Item Description Units 

Unit 

Price Quantity 

Total 

Cost 

1 FINAL COVER 

1A 

1B 

Mobilization/Demobilization 

Components: Equipment transport, permits, construction trailer setup, H&S Plan and SWPPP, 

project management, and administration. 

Heavy Equipment Transport 

Office Trailer 

Utilities 

SWPPP and Health and Safety Reports 

Project Management and Administration 

Engineering Technician 

Administrative Assistance 

Subtotal - Mobilization/Demobilization 

ea 

ls 

monthly 

ls 

hr 

hr 

hr 

2,000.00 $   

4,000.00 $   

250.00 $   

5,000.00 $   

175.00 $   

100.00 $   

55.00 $   

10 

1 

6 

1 

60 

48 

32 

$   

$   

$   

$   

$   

$   

$   

20,000.00 

4,000.00 

1,500.00 

5,000.00 

10,500.00 

4,800.00 

1,760.00 

$   47,560.00 

Rework Existing Intermediate Cover 

Components: Very minor stripping of vegetation in areas of engineered fill, borrow area, and 

intermediate cover, ~70.5 acres.  Surveying and setting grade stakes for the final cover, moisture 

conditioning and recompacting top 1.0 ft. of intermediate cover. 

Grade Staking Surveying 

Dozer w/ Operator 

Water Truck w/ Operator 

 Compactor w/ Operator 

Grade Checker 

Subtotal - Rework Existing Intermediate Cover 

ls 

hr 

hr 

hr 

hr 

$  15,000.00 

268.04 $   

125.44 $   

226.13 $   

62.63 $   

1 

80 

80 

80 

80 

$   

$   

$   

$   

$   

15,000.00 

21,443.20 

10,035.20 

18,090.40 

5,010.40 

$   69,579.20 

H-1-1 



  

       

            

         

         

         

         

              

   

           

              

           

            

 

 

 
    

Closure Cost Estimate 

Bonzi Sanitation Landfill 

February 2015 

DETAILED FINAL CLOSURE COST ESTIMATE 

FINAL COVER, Cont. 
BONZI SANITATION LANDFILL - STANISLAUS COUNTY 

Item Description Units 

Unit 

Price Quantity 

Total 

Cost 

1C 

1D 

Foundation Layer Placement 

Components: Surveying and setting grade stakes for the foundation layer, excavate and haul 

248,800 cy from borrow/stockpile area, mixing, placing, spreading and track-walking varying 

thickness foundation layer. 

Grade Staking Surveying 

Water Truck w/ Operator 

Dozer w/ Operator 

Scraper w/ Operator 

 Padfoot Compactor w/ Operator 

 Motor Grader w/ Operator 

Grade Checker 

Subtotal - Foundation Layer Placement 

ls 

hr 

hr 

hr 

hr 

hr 

hr 

$  10,000.00 

125.44 $   

268.04 $   

289.74 $   

226.13 $   

163.40 $   

62.63 $   

1 

630 

630 

630 

630 

630 

630 

10,000.00 $   

79,027.20 $   

168,865.20 $   

182,536.20 $   

142,461.90 $   

102,942.00 $   

39,456.90 $   

725,289.40 $   

Low Hydraulic Conductivity Layer 

Components: Transport and placement of 60-mil LLDPE geomembrane, anchor trench excavation 

and backfill. 

Geomembrane Material and Hauling 

Foreman 

Laborers 

Wheel Loader or Backhoe, w/ Operator 

Subtotal - Low Hydraulic Conductivity Layer 

sf 

hr 

hr 

hr 

0.50 $   

66.81 $   

47.27 $   

111.42 $   

2,102,849 

400 

2400 

400 

$  1,051,424.50 

26,724.00 $   

113,448.00 $   

44,568.00 $   

1,236,164.50 $  

H-1-2 



  

                

                

                

              

      

       

            

            

            

            

            

                

   

 
 

    

Closure Cost Estimate 

Bonzi Sanitation Landfill 

February 2015 

DETAILED FINAL CLOSURE COST ESTIMATE 
FINAL COVER, Cont. 

BONZI SANITATION LANDFILL - STANISLAUS COUNTY 

Item Description Units 

Unit 

Price Quantity 

Total 

Cost 

1E 

1F 

Geocomposite Drainage Layer 

Components: Transport and placement of geocomposite drainage layer on slopes greater than 10%. 

Slope area is ~2.0 Acres. 

Geocomposite Material and Hauling 

Foreman 

Laborers 

Wheel Loader or Backhoe w/ Operator 

Subtotal - Geocomposite Drainage Layer 

sf 

hr 

hr 

hr 

$   

$   

$   

$   

0.55 

66.81 

47.27 

152.07 

88,251 

48 

192 

48 

$   

$   

$   

$   

48,538.05 

3,206.88 

9,075.84 

7,299.36 

$   68,120.13 

Perimeter Access Road, Drainage, and Flood Control Berm 

Components: Surveying and setting grade stakes for the construction of the perimeter access road 

berm, drainage channel berm, and flood control berm, excavate and haul 54,500 cy from the borrow 

area, mixing, moisture conditioning, placing, and compacting soils for berm construction. 

Assumes that the v-notch and trapezoidal channels will be graded as part of berm construction. 

Grade Staking Surveying 

Water Truck w/ Operator 

Dozer w/ Operator 

Scraper w/ Operator 

 Padfoot Compactor w/ Operator 

 Motor Grader w/ Operator 

Grade Checker 

Subtotal - Permiter Access Road, Drainage, and Flood Control Berm 

ls 

hr 

hr 

hr 

hr 

hr 

hr 

$  

$   

$   

$   

$   

$   

$   

20,000.00 

125.44 

268.04 

289.74 

226.13 

163.40 

62.63 

1 

144 

144 

144 

144 

144 

144 

$   

$   

$   

$   

$   

$   

$   

20,000.00 

18,063.36 

38,597.76 

41,722.56 

32,562.72 

23,529.60 

9,018.72 

$   183,494.72 

H-1-3 



  

       

            

            

            

            

            

              

   

    
 

 

Closure Cost Estimate 

Bonzi Sanitation Landfill 

February 2015 

DETAILED FINAL CLOSURE COST ESTIMATE 

FINAL COVER, Cont. 
BONZI SANITATION LANDFILL - STANISLAUS COUNTY 

Item Description Units 

Unit 

Price Quantity 

Total 

Cost 

1G Vegetative Cover 

Components: Surveying and setting grade stakes for the vegetative cover, excavate and haul 

113,200 cy from borrow area, mixing, placing, spreading, moisture conditioning, compacting, and track-

walking 18 in. thick vegetative cover. 

Grade Staking Surveying 

Water Truck w/ Operator 

Dozer w/ Operator 

Scraper w/ Operator 

 Padfoot Compactor w/ Operator 

 Motor Grader w/ Operator 

Grade Checker 

Subtotal - Vegetative Cover 

ls 

hr 

hr 

hr 

hr 

hr 

hr 

$  18,000.00 

125.44 $   

268.04 $   

289.74 $   

226.13 $   

163.40 $   

62.63 $   

1 

296 

296 

296 

296 

296 

296 

$   

$   

$   

$   

$   

$   

$   

18,000.00 

37,130.24 

79,339.84 

85,763.04 

66,934.48 

48,366.40 

18,538.48 

$   354,072.48 

H-1-4 



  

              

              

              

              

              

                

      

              

                 

              

                

        

    

 

 

Closure Cost Estimate 

Bonzi Sanitation Landfill 

February 2015 

DETAILED FINAL CLOSURE COST ESTIMATE 

FINAL COVER, Cont. 
BONZI SANITATION LANDFILL - STANISLAUS COUNTY 

Item Description Units 

Unit 

Price Quantity 

Total 

Cost 

1H 

1I 

Access Road Aggregate Base 

Components: Hauling and placement of locally sourced aggregate base (AB). Assumes earthwork is 

included in earthwork construction of final cover. 

Class II AB 

Water Truck w/ Operator 

Wheel Loader w/ Operator 

Steel Drum Roller w/ Operator 

Motor Grader w/ Operator 

Grade Checker 

Subtotal - Access Road Aggregate Base 

ton 

hr 

hr 

hr 

hr 

hr 

$   

$   

$   

$   

$   

$   

30.00 

125.44 

152.07 

131.78 

163.40 

62.63 

2400 

40 

40 

40 

40 

40 

$   

$   

$   

$   

$   

$   

72,000.00 

5,017.60 

6,082.80 

5,271.20 

6,536.00 

2,505.20 

$   97,412.80 

Settlement Survey Monuments 

Components: Installation of permanent survey monuments. 

Steel Caps 

Sac-crete 

Painted Steel Bollard 

Laborers 

Subtotal - Settlement  Survey Monuments 

LS 

LS 

LS 

hr 

$   

$   

$   

$   

200.00 

100.00 

100.00 

47.27 

5 

5 

15 

24 

$   

$   

$   

$   

1,000.00 

500.00 

1,500.00 

1,134.48 

$   4,134.48 

H-1-5 



  

            

            

           

                

                

            

            

   

          

          

        

 

    

 

   

Closure Cost Estimate 

Bonzi Sanitation Landfill 

February 2015 

DETAILED FINAL CLOSURE COST ESTIMATE 

FINAL COVER, Cont. AND LEACHATE CONTROL SYSTEM 
BONZI SANITATION LANDFILL - STANISLAUS COUNTY 

Item Description Units 

Unit 

Price Quantity 

Total 

Cost 

1J 

1K 

Final CQA Monitoring and Reporting 

Components: Monitoring, inspection, onsite and offsite laboratory testing, report, and certification. 

Project Manager/Supervising Engineer 

CQA Engineer 

CQA Monitor 

Autocad Technician 

Clerk 

Travel and Per Diem 

Offsite/Field Laboratory and Misc Expenses 

Subtotal - Final CQA Monitoring and Reporting 

hr 

hr 

hr 

hr 

hr 

ls 

ls 

$   

$   

$   

$   

$   

$   

$   

225.00 

130.00 

90.00 

90.00 

55.00 

30,000 

80,915 

96 

240 

1800 

96 

48 

1 

1 

$   

$   

$   

$   

$   

$   

$   

21,600.00 

31,200.00 

162,000.00 

8,640.00 

2,640.00 

30,000.00 

80,915.00 

$   336,995.00 

Post Construction Aerial Survey 

Components: Aerial photogrametry/survey. 

Set Ground Control 

Aerial Mapping 

Subtotal - Post Construction Aerial Surveying 

ls 

ls 

$   

$   

2,000.00 

6,000.00 

1 

1 

$   

$   

2,000.00 

6,000.00 

$   8,000.00 

2 LEACHATE CONTROL SYSTEM 

No cost for additional LCRS controls is included. It is assumed that the required LCRS controls will 

be sufficient at closure. Any replacement of controls will most likely occur during post-closure. 

Subtotal - Leachate Control System N/A N/A N/A N/A 
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Closure Cost Estimate 

Bonzi Sanitation Landfill 

February 2015 

DETAILED FINAL CLOSURE COST ESTIMATE 

LANDFILL GAS CONTROL AND MONITORING AND GROUNDWATER MONITORING 
BONZI SANITATION LANDFILL - STANISLAUS COUNTY 

Item Description Units 

Unit 

Price Quantity 

Total 

Cost 

3 LANDFILL GAS CONTROL AND MONITORING 

3A 

3B 

Landfill Gas Control System 

Components:  Includes costs for disconnect, extension, and reconnecting landfill gas piping and wells. 

It is assumed that the required number of landfill gas wells and associated appurtenances will be in 

in place prior to closure with the exception of a new SCADA system. 

Extend Wells 

Disconnect / Reconnect Piping 

Project Manager/Senior Engineer 

Project Engineer 

Staff Engineer 

Miscelleneous Expenses 

Travel and Per Diem 

SCADA System Components and Phone/Internet Hookup 

Subtotal - Landfill Gas Control System 

ea 

ea 

hr 

hr 

hr 

ls 

ls 

ls 

$   

$   

$   

$   

$   

$   

$   

$   

300.00 

500.00 

175.00 

135.00 

90.00 

250.00 

2,000 

6,000.00 

59 

59 

8 

56 

16 

1 

1 

1 

$   

$   

$   

$   

$   

$   

$   

$   

17,700.00 

29,500.00 

1,400.00 

7,560.00 

1,440.00 

250.00 

2,000.00 

6,000.00 

$   65,850.00 

Landfill Gas Migration Monitoring System 

No cost for additional wells is included. It is assumed that the required number of wells will be 

in place at time of closure. Any well replacement will most likely occur during post-closure. 

Subtotal - Landfill Gas Migration Monitoring System N/A N/A N/A N/A 

4 GROUNDWATER MONITORING 

No cost for additional wells is included. It is assumed that the required number of existing wells 

will be sufficient at closure. Any well replacement will most likely occur during post-closure. 

Subtotal - Groundwater Monitoring N/A N/A N/A N/A 
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Closure Cost Estimate 

Bonzi Sanitation Landfill 

February 2015 

DETAILED FINAL CLOSURE COST ESTIMATE 

DRAINAGE CONTROL AND SITE SECURITY 
BONZI SANITATION LANDFILL - STANISLAUS COUNTY 

Item Description Units Unit Price Quantity Total Cost 

5 DRAINAGE CONTROL 

Components: Installation of culverts, rip rap, and toe drain.  It is assumed that the grading for the 

v-notch and trapezoidal channels will be completed with the perimeter berm construction 

Includes culverts, rip rap, geotextile filter, drainage gravel, and HDPE drainage pipe. 

HDPE Drainage Pipe 

Geotextile 

Drainage Gravel 

Rip Rap (Import) 

Culverts 

Wheel Loader or Backhoe w/ Operator 

Grade Checker 

Foreman 

Laborers 

Subtotal -  Drainage Control 

lf 

sf 

cy 

cy 

lf 

hr 

hr 

hr 

hr 

25.00 $   

0.25 $   

50.00 $   

50.00 $   

60.00 $   

152.07 $   

62.63 $   

66.81 $   

47.27 $   

1,160 

15,000 

54 

25 

320 

80 

80 

80 

240 

$   

$   

$   

$   

$   

$   

$   

$   

$   

29,000.00 

3,750.00 

2,700.00 

1,250.00 

19,200.00 

12,165.60 

5,010.40 

5,344.80 

11,344.80 

$   89,765.60 

6 SITE SECURITY 

A fence will be in place around the landfill property and will be replaced/repaired as necessary during 

the operational life of the landfill, therefore, there will be no cost during closure for this work task. 

N/A N/A N/A N/A 
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Closure Cost Estimate 

Bonzi Sanitation Landfill 

February 2015 

DETAILED FINAL CLOSURE COST ESTIMATE 

EROSION CONTROL AND STRUCTURE REMOVAL AND DECOMMISSIONING 
BONZI SANITATION LANDFILL - STANISLAUS COUNTY 

Item Description Units 

Unit 

Price Quantity 

Total 

Cost 

7 EROSION CONTROL 

Components: Seeding of surface with native plant species and application of soil amendments 

and fiber mulch applied at 1,500 lbs/acre.  Assumes gypsum (1 ton/acre), sulfur (1 ton/acre) and 

compost (60 ton/acre) will be applied as soil amendments.  Assumes no irrigation is installed. 

Soil amendments 

Seeding with Native Plant Species 

Mulch 

Wheel Loader or Backhoe w/ Operator 

Water Truck w/ Operator 

Foreman 

Laborers 

Subtotal - Erosion Layer 

acre 

acre 

acre 

hr 

hr 

hr 

hr 

$   

$   

$   

$   

$   

$   

$   

200.00 

1,000.00 

400.00 

111.42 

125.44 

66.81 

47.27 

71 

71 

71 

80 

80 

80 

160 

$   

$   

$   

$   

$   

$   

$   

14,200.00 

71,000.00 

28,400.00 

8,913.60 

10,035.20 

5,344.80 

7,563.20 

$   145,456.80 

8 STRUCTURE REMOVAL AND DECOMMISSIONING 

Structure Removal and Decommissioning 

Components: Removal of the vehicle canopy. 

Structure Removal 

Subtotal - Structure Removal and Decommissioning 

ls $  15,000.00 1 $   15,000.00 

$   15,000.00 
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Closure Cost Estimate 

Bonzi Sanitation Landfill 

February 2015 

DETAILED FINAL CLOSURE COST ESTIMATE 

FINAL CLOSURE AND POST-CLOSURE MAINTENACE PLAN 
BONZI SANITATION LANDFILL - STANISLAUS COUNTY 

9 FINAL CLOSURE AND POST-CLOSURE MAINTENANCE PLAN 

Components: Preparation of FCPCMP by a California registered/licensed engineer, 

responding to agency comments. 

Project Manager/Senior Engineer 

Design Engineer 

Autocad 

Clerical 

Miscelleneous Expenses 

Subtotal - Final Closure and Post-Closure Maintenance Plan 

hr 

hr 

hr 

hr 

ls 

$   

$   

$   

$   

$   

175.00 

135.00 

90.00 

55.00 

1,000.00 

96 

160 

200 

24 

1 

$   

$   

$   

$   

$   

16,800.00 

21,600.00 

18,000.00 

1,320.00 

1,000.00 

$   58,720.00 

H-1-10 



  

                                                                      

                                                                         

                                                                      

 

                                                                            

                                                                            

                                                                            

                                                                                        

                                                                            

                                                                                        

                                                                         

    

                                                                      

                                                                                        

Closure Cost Estimate 

Bonzi Sanitation Landfill 

February 2015 

DETAILED FINAL CLOSURE COST ESTIMATE 

SUMMARY 
BONZI SANITATION LANDFILL - STANISLAUS COUNTY 

Item Description 

Total 

Cost 

1 

2 

3 

4 

5 

6 

7 

8 

9 

FINAL COVER 

LEACHATE CONTROL SYSTEM1 

LANDFILL GAS CONTROL AND MONITORING 

GROUNDWATER MONITORING2 

DRAINAGE CONTROL 

SITE SECURITY3 

EROSION CONTROL 

STRUCTURE REMOVAL AND DECOMMISSIONING 

FINAL CLOSURE AND POST-CLOSURE MAINTENANCE PLAN $  

$  

$  

$  

$  

$  

$  

$  

$  

58,720.00 

15,000.00 

65,850.00 

-

89,765.60 

-

145,456.80 

3,130,822.71 

-

SUBTOTAL 

CONTINGENCY @20% 

$  

$  

3,505,615.11 

701,123.02 

TOTAL CLOSURE COST $  4,206,738.13 

Notes: 

1 There will be no additional cost for leachate control installation since the landfill is unlined and no system currently exists. 

2 There will be no additional cost for groundwater monitoring since all required monitoring wells will be in place prior to closure. 

3 A fence is currently in place around the landfill property prior to closure and will be replaced/repaired as necessary during the operational life 

of the landfill, therefore, there will be no cost during closure for this work task. 
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Closure Cost Estimate 

Bonzi Sanitation Landfill 

February 2015 

DETAILED FINAL CLOSURE COST ESTIMATE 

HOURLY RATES 
BONZI SANITATION LANDFILL - STANISLAUS COUNTY 

Consulting Engineer's Rates Rates ($/hr) 

Principal 225.00 

Project Manager/Senior Engineer 175.00 

Design/Project Engineer 135.00 

CQA Engineer 130.00 

CQA Monitor 90.00 

Geologist/Hydrogeologist 135.00 

Field Technician 100.00 

Autocad Technician/Staff Engineer 90.00 

Clerical 55.00 

Labor and Equipment Rates Used for Construction 1 
Rates ($/hr) 

Laborer 

Grade Checker 

Foreman 

D8 Dozer 

D4 Dozer 

Scraper 

Wheel Loader 

Padfoot Compactor 

Motor Grader 

Backhoe 

Water Truck 

5 Axle Belly Dump Truck 

Steel Drum Roller 

Auger (Driller) 

Equipment 

-

-

-

204.08 

55.26 

225.78 

88.11 

162.17 

99.44 

48.79 

72.07 

90.57 

67.82 

159.30 

Labor 

47.27 

62.63 

66.81 

63.96 

62.63 

63.96 

63.96 

63.96 

63.96 

62.63 

53.37 

53.72 

63.96 

61.42 

Total 

47.27 

62.63 

66.81 

268.04 

117.89 

289.74 

152.07 

226.13 

163.40 

111.42 

125.44 

144.29 

131.78 

220.72 

Note:

        1 Labor: General Prevailing Wages Determination by the Director of Industrial Relations, State of California, August 22, 2014, Northern California Area.

           Equipment: State of California Department of Transportation (Caltrans) Labor Surcharge and Equipment Rental Rates, Effective April 1, 2014 to

           March 31, 2015. 
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Post-Closure Cost Estimate 

Bonzi Sanitation Landfill 

February 2015 

DETAILED POST-CLOSURE MAINTENANCE COST ESTIMATE 

VEGETATIVE AND EROSION CONTROL LAYER AND LEACHATE CONTROL AND MONITORING 
BONZI SANITATION LANDFILL - STANISLAUS COUNTY 

Item Description Units 

Unit 

Price Quantity 

Total 

Cost 

1 FINAL COVER REPAIR 

Components: Erosion layer repairs will consist primarily of repairs due to weather and repairs 

associated with settlement of the final cover.  Assumes that repairs are performed in a one acre 

area per year. Includes removal of erosion layer material, backfill and replacement of removed 

erosion layer material, and re-seeding. Includes settlement monument repair and rodent/vector 

control. 

Geomembrane Repair 

Backhoe w/ Operator 

Laborer 

Subtotal - Final Cover Repairs 

sf 

hrs 

hrs 

$   

$   

$   

1.00 

111.42 

47.27 

43,560 

40 

80 

$   

$   

$   

43,560.00 

4,456.80 

3,781.60 

$   51,798.40 

2 LEACHATE CONTROL AND MONITORING 

There is no LCRS in place at the Bonzi Sanitation Landfill. 

Annual Cost, X/10 

N/A N/A N/A $   -

$   -

H-2-1 



  

       

   

          

      

 

              

                

                

            

      

        

            

            

            

              

     

   

      

 

 
    

Post-Closure Cost Estimate 

Bonzi Sanitation Landfill 

February 2015 

DETAILED POST-CLOSURE MAINTENANCE COST ESTIMATE 

GROUNDWATER AND GAS MONITORING AND CONTROL 
BONZI SANITATION LANDFILL - STANISLAUS COUNTY 

Item Description Units 

Unit 

Price Quantity 

Total 

Cost 

3 GROUNDWATER AND GAS MONITORING AND CONTROL 

3A 

3B 

3C 

3D 

Groundwater Monitoring 

Components: Quarterly groundwater monitoring and reporting. 

Quarterly Groundwater Monitoring (Sampling, Laboratory Analysis and Reporting) 

Annual Cost, X4 

ls $  25,000.00 1 $   25,000.00 

$   100,000.00 

Landfill Gas Probe and Surface Monitoring 

Components: Monthly landfill gas probe monitoring and quarterly reporting. 

Sampling, Laboratory Analysis, and Reporting 

Annual Cost, X12 

ls 2,000.00 $   1 $   2,000.00 

$   24,000.00 

Groundwater Monitoring Well Repairs 

Component: Well repairs, including replacement of the protective steel covers every 10 years on all 

groundwater monitoring and extraction wells. 

Steel Covers 

Locks 

Misc. Supplies (i.e. cement, paint, etc.) 

Field Technician 

Subtotal - Groundwater Well Maintenance (10 Year) 

Annual Cost, X/10 

ea 

ea 

ea 

hr 

225.00 $   

25.00 $   

50.00 $   

100.00 $   

40 

40 

40 

300 

$   

$   

$   

$   

9,000.00 

1,000.00 

2,000.00 

30,000.00 

$   42,000.00 

$   4,200.00 

Groundwater Monitoring Well and Extraction System Replacement 

Component: One time monitoring well replacement every 15 years. 

Field Technician 

Engineer 

Drill Rig w/Operator 

Laborer 

Permits, Supplies 

Subtotal - Groundwater Monitoring Well Replacement (15 Year) 

Annual Cost,  X/15 

hr 

hr 

hr 

hr 

ls 

100.00 $   

135.00 $   

220.72 $   

47.27 $   

2,500.00 $   

400 

400 

400 

400 

40 

$   

$   

$   

$   

$   

40,000.00 

54,000.00 

88,288.00 

18,908.00 

100,000.00 

$   301,196.00 

$   20,079.73 
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Post-Closure Cost Estimate 

Bonzi Sanitation Landfill 

February 2015 

DETAILED POST-CLOSURE MAINTENANCE COST ESTIMATE 

GROUNDWATER AND GAS MONITORING AND CONTROL, Cont. 
BONZI SANITATION LANDFILL - STANISLAUS COUNTY 

Item Description Units 

Unit 

Price Quantity 

Total 

Cost 

3E 

3F 

Landfill Gas Operation and Maintenance 

Component:  Operation and maintenance of well field, blower, flare, and SCADA system, plus utilities. 

Assumes 275 kWh per day of electricity at $0.13/kWh and $50/month phone/internet cost. 

Operation and Maintenance 

Annual Utilities 

Engineering and Reporting 

Subtotal - Landfill Gas Operation and Maintenance 

ls 

ls 

ls 

$  15,000.00 

13,098.75 $  

5,000.00 $   

1 

1 

1 

$   

$   

$   

15,000.00 

13,098.75 

5,000.00 

$   33,098.75 

Landfill Gas Monitoring Probe Repairs 

Component: Well repairs, including replacement of the protective steel covers every 10 years on 

on the 14 actively monitored gas probes. 

Steel Covers 

locks. 

Misc. Supplies (i.e. cement, paint, etc.) 

Project Engineer 

Field Technician 

Subtotal - Landfill Gas Monitoring Probe Repairs (10 Year) 

Annual Cost, 1/10 

ea 

ea 

ea 

hr 

hr 

225.00 $   

25.00 $   

50.00 $   

135.00 $   

100.00 $   

14 

14 

14 

16 

72 

$   

$   

$   

$   

$   

3,150.00 

350.00 

700.00 

2,160.00 

7,200.00 

$   13,560.00 

$   1,356.00 
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Post-Closure Cost Estimate 

Bonzi Sanitation Landfill 

February 2015 

DETAILED POST-CLOSURE MAINTENANCE COST ESTIMATE 
GROUNDWATER AND GAS MONITORING AND CONTROL, Cont. 

BONZI SANITATION LANDFILL - STANISLAUS COUNTY 

Item Description Units 

Unit 

Price Quantity 

Total 

Cost 

3G 

3H 

Landfill Gas Monitoring Probe Replacement 

Component: One time probe replacement every 15 years for the 14 probes actively monitored. 

Field Technician 

Engineer 

Drill Rig w/Operator 

Laborer 

Permits, Supplies 

Subtotal - Landfill Gas Monitoring Probe Replacement (15 Year) 

Annual Cost,  X/15 

hr 

hr 

hr 

hr 

ls 

100.00 $   

135.00 $   

220.72 $   

47.27 $   

2,500.00 $   

200 

200 

200 

200 

14 

$   

$   

$   

$   

$   

20,000.00 

27,000.00 

44,144.00 

9,454.00 

35,000.00 

$   135,598.00 

$   9,039.87 

Landfill Gas Collection System Replacement 

Components: Replace 59 extraction well,s pipe, blower and flare once per closure period of 30 years. 

Replace Wells 

Replace Piping 

Replace Blower and Flare 

Subtotal - Landfill Gas Collection System Replacement (30 Year) 

Annual Cost,  X/30 

ea 

ls 

ls 

$  12,000.00 

$100,000.00 

$150,000.00 

59 

1 

1 

$   

$   

$   

708,000.00 

100,000.00 

150,000.00 

$   958,000.00 

$   31,933.33 
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Post-Closure Cost Estimate 

Bonzi Sanitation Landfill 

February 2015 

DETAILED POST-CLOSURE MAINTENANCE COST ESTIMATE 

DRAINAGE CONTROL 
BONZI SANITATION LANDFILL - STANISLAUS COUNTY 

Item Description Units 

Unit 

Price Quantity 

Total 

Cost 

4 DRAINAGE CONTROL 

4A 

4B 

4C 

Inspection, Monitoring, and Reporting 

Components: Quarterly inspection, NPDES monitoring and reporting. 

Project Engineer 

Engineering Technician 

Subtotal - Inspection, Monitoring, and Reporting 

hr 

hr 

$   

$   

135.00 

100.00 

24 

32 

$   

$   

3,240.00 

3,200.00 

$   6,440.00 

Maintenance 

Components: Cleaning will consist of sediment removal in ditches every year and 

minor erosion repairs. 

Backhoe w/ Operator 

Laborer 

Subtotal - Maintenance 

hr 

hr 

$   

$   

111.42 

47.27 

50 

100 

$   

$   

5,571.00 

4,727.00 

$   10,298.00 

Replacement and Repair of Drainage Facilities 

Components: Replacement of drainage systems.  Assume 25% of culverts, lined channels, 

and inlet/outlet structures need to be replaced every 5 years. 

HDPE Drainage Pipe 

Rip Rap (Import) 

Wheel Loader or Backhoe w/ Operator 

Grade Checker 

Foreman 

Laborers 

Subtotal - Replacement and Repair of Drainage Facilities 

Annual Cost, X/5 

lf 

cy 

hr 

hr 

hr 

hr 

$   

$   

$   

$   

$   

$   

25.00 

50.00 

152.07 

62.63 

66.81 

47.27 

290 

6 

20 

20 

20 

60 

$   

$   

$   

$   

$   

$   

7,250.00 

312.50 

3,041.40 

1,252.60 

1,336.20 

2,836.20 

$   16,028.90 

$   3,205.78 
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Post-Closure Cost Estimate 

Bonzi Sanitation Landfill 

February 2015 

DETAILED POST-CLOSURE MAINTENANCE COST ESTIMATE 

SECURITY, INSPECTION, AND OTHER COSTS 
BONZI SANITATION LANDFILL - STANISLAUS COUNTY 

Item Description Units 

Unit 

Price Quantity 

Total 

Cost 

5 SECURITY 

Components: Fencing repair and replacement. Assume 100 feet of fence need to be replaced every 

year. 

Labor 

Material and Miscellaneous 

Subtotal - Security 

hr 

lf 

$   

$   

47.27 

15.00 

24 

100 

$   

$   

1,134.48 

1,500.00 

$   2,634.48 

6 INSPECTION 

Component: Routine inspection. 

Engineering Technician 

Expenses 

Subtotal - Inspection 

hr 

ls 

$   

$   

100.00 

1,000.00 

32 

1 

$   

$   

3,200.00 

1,000.00 

$   4,200.00 

7 OTHER COSTS 

5-Year Settlement Surveys 

Components: Aerial survey, settlement evaluation, technical report. Replacement of 5 monuments 

on landfill every five years. 

Project Engineer 

Autocad Technician 

Aerial Topographic Survey 

Subtotal - 5-Year Settlement Surveys 

Annual Cost, X/5 

hr 

hr 

ls 

$   

$   

$   

135.00 

90.00 

8,000.00 

24 

32 

1 

$   

$   

$   

3,240.00 

2,880.00 

8,000.00 

$   14,120.00 

$   2,824.00 
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Post-Closure Cost Estimate 

Bonzi Sanitation Landfill 

February 2015 

DETAILED POST-CLOSURE MAINTENANCE COST ESTIMATE 

SUMMARY 
BONZI SANITATION LANDFILL - STANISLAUS COUNTY 

Item Description 

Total 

Cost 

1 

2 

3 

4 

5 

6 

7 

VEGETATIVE AND EROSION CONTROL LAYER 

LEACHATE MANAGEMENT 

GROUNDWATER AND GAS MONITORING AND CONTROL1 

DRAINAGE CONTROL 

SECURITY 

INSPECTION 

OTHER COSTS $  

$  

$  

$  

$  

$  

$  

2,824.00 

-

223,707.68 

19,943.78 

2,634.48 

4,200.00 

51,798.40 

TOTAL ANNUAL POST-CLOSURE COST $  305,108.34 

30 YEAR POST-CLOSURE MAINTENANCE COST $  9,153,250.30 

Note: 

1 Includes groundwater, gas monitoring, O&M of gas collection system, repairs and replacement. 
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Corrective Action Cost Estimate 

Bonzi Sanitation Landfill 

October 2015 

DETAILED CORRECTIVE ACTION COST ESTIMATE 

GROUNDWATER TREATMENT SYSTEM 
BONZI SANITATION LANDFILL - STANISLAUS COUNTY 

Item Description Units 

Unit 

Price Quantity 

Total 

Cost 

1 GROUNDWATER TREATMENT SYSTEM 

1A 

1B 

Operation and Maintenance 

Components:  Weekly (1 hour) readings and monthly (4 hours) maintenance of treatment 

system (including storage pond, drip irrigation and effluent lines) and 3 groundwater extraction wells. 

Semiannual acid scrub of air stripper tower.  Assume treatmentsystem (air stripper,  extraction land 

wells and application transfer pump) use 475 kWh per day of electricity at $0.13/kWh.  Replacement 

of air stripper packing material ($25,000) and effluent pump and blower ($15,000) every 10 years. 

Semiannual Acid Scrub 

Extraction Well Redevelopment 

Annual Utilities 

Packing Material for Air Stripper (once per 10 years) 

Materials for Drip Irrigation and Effluent Line Repairs 

Replace effluent pump & blower(once per 10 years) 

Project Management and Administration 

Engineering Technician 

Laborer 

Subtotal - Operation and Maintenance 

ea 

ea 

ls 

ls 

ls 

ls 

hr 

hr 

hr 

$   

$   

$  

$  

$   

$  

$   

$   

$   

7,000.00 

6,000.00 

22,538.75 

25,000.00 

1,500.00 

15,000.00 

175.00 

100.00 

47.27 

2 

3 

1 

1 

1 

1 

24 

100 

100 

$   

$   

$   

$   

$   

$   

$   

$   

$   

14,000.00 

18,000.00 

22,538.75 

25,000.00 

1,500.00 

15,000.00 

4,200.00 

10,000.00 

4,727.00 

$   114,965.75 

System Monitoring 

Components: Monthly system monitoring and reporting.  Assumes monthly reporting for routine 

groundwater treatment system maintenance. 

Monthly Maintenance/Corrective Action Report 

Monthly Monitoring (Sampling, Laboratory Analysis and Report) 

Subtotal - System Monitoring 

ea 

ls 

$   

$   

1,200.00 

300.00 

12 

12 

$   

$   

14,400.00 

3,600.00 

$   18,000.00 
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Corrective Action Cost Estimate 

Bonzi Sanitation Landfill 

October 2015 

DETAILED CORRECTIVE ACTION COST ESTIMATE 

SUMMARY 
BONZI SANITATION LANDFILL - STANISLAUS COUNTY 

Item Description 

Total 

Cost 

1 GROUNDWATER TREATMENT SYSTEM $  132,965.75 

TOTAL ANNUAL POST-CLOSURE CORRECTIVE ACTION COST $  132,965.75 

SUBTOTAL 30 YEAR POST-CLOSURE CORRECTIVE ACTION COST $  3,988,972.50 

20% CONTINGENCY $  797,794.50 

TOTAL 30 YEAR POST-CLOSURE CORRECTIVE ACTION COST $  4,786,767.00 

H-3-2 





 

  

 

  

  

   

Bonzi Sanitation Landfill 

Final Closure Workplan 

February 2015 

State of California - Director of Industrial Relations 

General Prevailing Wage Rate Determination 

Issue Date: August 22, 2014 

Craft Determination Locality Page Group Hourly Rate Notes 

Laborer NC-23-102-1-2014-3 Northern California 49 3 $47.27 General Labor 

Foreman NC-23-63-1-2014-1A Northern California 40A 1 $66.81 Senior Operator 

Operating Engineer NC-23-63-1-2014-1A Northern California 40A 4 $62.63 Backhoe Operator 

Operating Engineer NC-23-63-1-2014-1A Northern California 40A 4 $62.63 Dozer Operator - D4 

Operating Engineer NC-23-63-1-2014-1A Northern California 40A 4 $62.63 Grade Checker 

Operating Engineer NC-23-63-1-2014-1A Northern California 40A 5 $61.42 Drilling Machine Operator 

Operating Engineer NC-23-63-1-2014-1A Northern California 40A 3 $63.96 Dozer/Compactor/Scraper/Wheel Loader Operator 

Teamster NC-23-261-1-2014-1 Northern California 55 3 $53.37 Water Truck Driver 

Teamster NC-23-261-1-2014-1 Northern California 55 4 $53.72 Truck Driver 



     

    

     

Bonzi Sanitation Landfill 

Final Closure Workplan 

February 2015 

State of California - Department of Transportation (CalTrans) 

Labor Surcharge and Equipment Rental Rates 

April 1, 2014 to March 31, 2015 

Equipment Type Manufacturer Model Code Page Hourly Rate 

Dozer Caterpillar D4H 2670 30 $55.26 

Dozer Caterpillar D8R 4870 30 $204.08 

Scraper Caterpillar 623F 1703 29 $225.78 

Wheel Loader Caterpillar 928G 2070G 17 $88.11 

Padfoot Compactor Caterpillar 815F 2320 24 $162.17 

Motor Grader Caterpillar 140H 3265 6 $99.44 

Backhoe Caterpillar 416D 1861D4 17 $48.79 

Water Truck Any 3 Axle 3AXL 34 $72.07 

Steel Drum Roller Dynapac CP27 3520 24 $67.82 

Auger (Driller) Watson 2000 6012 4 $159.30 

Dump Truck Any 5 Axle 5AXL 34 $90.57 
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