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1. INTRODUCTION 

1.1 Terms of Reference 

This final report summarizes the Construction Quality Control (CQC) and Construction 
Quality Assurance (CQA) activities performed by GeoSyntec Consultants (GeoSyntec) 
during the On-Site Disposal Facility (OSDF) Phase V Cells 7 and 8 final cover construction 
projects at the Fernald Closure Project (FCP) (previously known as Fernald Environmental 
Management Project (FEW)), located near Fernald, Ohio. CQC and CQA activities 
performed by GeoSyntec will be collectively referred to as CQA activities in this report. 
The CQA activities performed by GeoSyntec included monitoring, testing and 
documentation of the construction of the various components of the Cell 7 and 8 final cover 
systems, and included: (i) earthwork construction, and (ii) geosynthetics installation. The 
CQA activities were performed to confirm that the construction materials, and construction 
and testing procedures, which were monitored and/or performed, were in compliance with 
the certified-for-construction (CFC) drawings, technical specifications, CQA plan, and 
approved design and/or specification changes. 

1 

This report was prepared for Fluor Fernald, Inc. under Contract 03FF0699 by Mr. James 
A. Fleck, P.E., and Mr. Collin P. Sukow; and it was reviewed by Mr. David K. Phillips, 
P.E., all of GeoSyntec. 

1.2 Background 

The OSDF is a mixed low-level radioactive waste (LLRW) disposal facility dedicated 
to the FCP that, upon completion, will cover approximately 90 acres (36 hectares). The 
OSDF is owned by the Department of Energy (DOE) and is being constructed, operated for 
waste disposal, and closed under the management of Fluor Fernald, Inc. as part of the 
overall FCP remediation activities. 

DOE intends to build only one OSDF. Therefore, the OSDF is designed to 
accommodate all or any portion of the total volume of impacted material meeting the waste 
acceptance criteria (WAC) that results from remediation of the operable units. The total 
volume of material placed in the OSDF was 2.95 million bank/unbulked (Le., in-place prior 
to excavation) cubic yards. The OSDF is being developed in several phases. Construction 
of the liner systems, placement of impacted material, and construction of the final cover 
system for the OSDF cells was completed by October 29,2006. 

The first year (1997) of construction included the OSDF Phase I liner system for Cell 1 
and the overall Leachate Management System projects. The Leachate Management System 
projects consisted of: (i) the OSDF leachate transmission system (LTS) component that 0 
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0 included manholes h4H-1, MH-2, and MH-3, respectively, for Cells 1 through 3, and a dual- 
containment high density polyethylene (HDPE) gravity piping system from manhole MH- 1 
to the permanent lift station (PLS); and (ii) the Leachate Conveyance System that consisted 
of a force main from the PLS to the biosurge lagoon. The interface between OSDF Phase I 
and the overall Leachate Management System was at the stub-outs of the manholes for Cell 
1 leachate collection and leak detection systems. Construction of the OSDF Phase I liner 
system for Cell 1, the OSDF LTS and the Leachate Conveyance System occurred between 
August and December 1997. A CQA Final Report for the OSDF Phase I - Cell 1 liner 
system and the overall Leachate Management System construction was prepared and issued 
by GeoSyntec in January 1998 [GeoSyntec, 1998al. 

The second year (1998) of construction included the OSDF Phase I1 liner system for 
Cell 2 and placement of impacted materials in Cell 1. Construction of the Cell 2 liner system 
occurred between June and November 1998. A CQA Final Report for the OSDF Phase I1 - 
Cell 2 liner system construction was prepared and issued by GeoSyntec in December 1998 
[GeoSyntec, 1998bl. Placement of impacted materials in Cells 1 and 2 began in June 1998 
and November 1998, respectively. 

The third year (1 999) of construction consisted of the Cell 3 liner system and placement 
of impacted material in Cells 1, 2, and 3 as part of the OSDF Phase 11, Option 1 project. 
Construction of the Cell 3 liner system occurred between April and October 1999. A CQA 
Final Report for the OSDF Phase I1 - Cell 3 liner system construction was prepared and 
issued by GeoSyntec in November 1999 [GeoSyntec, 19991. Placement of impacted 
materials in Cells 1 and 2 began in May 1999, while impacted materials placement in Cell 3 
began in October 1999. 

The fourth year (2000) of construction included placement of impacted materials in 
Cells 1, 2, and 3 as part of the OSDF Phase 11, Option 2 project. Impacted materials 
placement began in March 2000 and was completed in September 2000 where Cell 1 was 
brought to final grades to facilitate construction of the final cover system. The fourth year of 
construction also included the Enhanced Permanent Leachate Transmission System 
(EPLTS) project that consisted of permanent LTS gravity line from Cell 1 to the permanent 
lift station (PLS); LTS valve houses (VHs) for each OSDF cell (a total of six); a control 
valve house (CVH) near the PLS; tie-in of the dual-containment pipes from Cells 1,2, and 3 
to the newly constructed VHs 1, 2, and 3, respectively; and the stub-outs from newly 
constructed VHs 4, 5, and 6,  for future tie-in to dual-containment pipes from Cells 4, 5, and 
6,  respectively. A CQA Final Report for the EPLTS project was prepared and issued by 
GeoSyntec in October 2001 [GeoSyntec, 20011. 

The fifth year (2001) of construction consisted of Cell 1 final cover construction and 
placement of impacted materials in Cells 2 and 3 as part of the OSDF Phase I11 project. 0 
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0 Construction of the Cell 1 final cover system occurred between April and December 2001. 
A CQA Final Report for the OSDF Phase 111 - Cell 1 final cover construction was prepared 
and issued by GeoSyntec in September 2002 [GeoSyntec, 20021. Placement of impacted 
materials in Cells 2 and 3 began in April 2001. 

The sixth year (2002) of construction consisted of Cells 4 and 5 liner systems 
conskction and placement of impacted materials in Cells 2 and 3 as part of the OSDF 
Phase IV project. Construction of the Cells 4 and 5 liner systems and ancillary structures 
occurred between April 2002 and April 2003. A CQA Final Report for the OSDF Phase IV 
- Cells 4 and 5 liner systems construction was prepared and issued by GeoSyntec in June 
2003 [GeoSyntec, 20031. Placement of impacted materials in Cells 2 and 3 began in April 
2002, and continued with placement of impacted protective layer materials in Cells 4 and 5 
in November and December 2002, respectively. 

The seventh year (2003) of construction consisted of Cell 2 final cover and Cell 6 liner 
systems constructed as part of the OSDF Phase IV and Phase V projects. Construction of the 
Cell 2 final cover and Cell 6 liner systems and ancillary structures occurred between April 
2003 and December 2003. A CQA Final Report for the OSDF Phase IV - Cell 2 final cover 
and Phase V - Cell 6 liner construction was prepared and issued by GeoSyntec in January 
2004 [GeoSyntec, 20041. Impacted material was placed in Cell 2 to bring to final grade by 
April 2003. Placement of impacted material in Cells 3, 4, and 5 began in April 2003, and 
continued with placement of impacted protective layers in Cell 6 in November and 
December 2003. 

The eighth year (2004) of construction consisted of Cell 3 and 4 final cover and Cell 7 
and 8 liner systems and Valve Houses 7 and 8 constructed as part of the OSDF Phase V 
projects. Construction of the Cell 3 and 4 final cover and Cell 7 and 8 liner systems and 
ancillary structures occurred between January 2004 and December 2004. A CQA Final 
Report for the OSDF Phase V Cell 3 and 4 final cover and Cell 7 and 8 liner construction 
was prepared and issued by GeoSyntec in March 2005 [GeoSyntec, 20051. Impacted 
material was placed in Cells 3 to bring to final grade by April 2004. Impacted material was 
placed in Cell 4 to final grade by October 2004. Placement of impacted material in Cells 3 
through 6 began in January 2004, and continued with placement of impacted protective 
layers in Cells 7 and 8 in September and December 2004, respectively. 

The ninth year (2005) of construction consisted of the construction of Cell 4, 5, 6,  and 
the northeast quarter of Cell 7 final cover systems as part of the OSDF Phase V projects. 

This CQA Final Report presents a summary of the CQA monitoring, testing, and 
documentation activities performed by GeoSyntec during the 2006 construction activities. 
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0 1.3 Report Organization 

The remainder of this final report is organized as follows: 

A description of the project is provided in Section 2. 

A description of the CQA program, including a summary description of specific tasks 
performed under the program and a listing of project personnel, are presented in 
Section 3. 

A description of the general field documentation prepared by the CQA personnel is 
summarized in Section 4. 

A description of the CQA monitoring, testing, and documentation activities performed 
during the earthwork portion of the project is provided in Section 5. 

A description of the CQA monitoring, testing, and documentation activities performed 
during the geosynthetics installation is provided in Section 6. 

A summary of the observations resulting from the CQA monitoring, testing, and 
documentation activities performed by GeoSyntec; and a certification statement 
verifying that the OSDF Cell 7 and 8 final cover construction projects were 
constructed in general accordance with the project specifications, construction 
drawings, CQA plan, and approved design and/or specification changes are 
presented in Section 7. 

2. PROJECT DESCRIPTION 

The OSDF design incorporates a double-composite liner system, a final cover system, 
and other engineering controls that meet the applicable or relevant and appropriate 
requirements (ARARs) ,  DOE fkctional requirements, and general design criteria as 
described in the Design Criteria Package (DCP) developed and approved for the project 
during the design phase [GeoSyntec, 20001. 

The final cover system, designed to isolate impacted materials in the OSDF, includes 
the following components, from top to bottom: 

6-in. (0.15-m) thick topsoil layer; 

1.75-ft (0.425-m) thick vegetative soil layer; 

6-in. (0.15-m) thick granular filter layer; 

0 
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3-A (0.9-m) thick biointrusion barrier with choke stone layer; 

1-A (0.3-m) thick cover drainage layer; 

8-oz/yd2 (270-g/m2) needle-punched nonwoven geotextile cushion layer; 

80-mil (2.0-mm) thick textured HDPE geomembrane component of the composite cap; 

a geosynthetic clay cap (GCC) component of the composite cap; 

2-A (0.6-m) thick compacted clay cap component of the composite cap; and 

1 -ft (0.3-m) thick impacted and non-impacted contouring layer. 

The Cell 7 final cover system footprint covers an area of approximately 7 acres (2.8 
hectares); and is bounded on the north by the Cell 6 final cover system, to the west and east 
by the perimeter drainage channels, and on the south by the Cell 8 final cover construction. 
The northeast corner of the Cell 7 final cover was also completed during the 2005 
construction activities. For simplicity, throughout the remainder of this report, that 
remaining portion of Cell 7 which encompasses approximately three fourths (3/4) of the 
total remaining acreage (5 acres) of Cell 7 that was constructed this year will be referred to 
as “Cell 7”. 

The Cells 8dnal cover system footprint cover an area of approximately 1 1.25 acres (4.5 
hectares); and is bounded on the north by the Cell 7 final cover system, to the west, south, 
and east by the perimeter drainage channels. 

The Certified-For-Construction (CFC) Drawings and Technical Specifications for the 
OSDF Phase V construction were prepared by GeoSyntec in accordance with the terms of 
Fluor Fernald Subcontract 03FF0699, GeoSyntec Project Number GQ32 1 1. The prime 
contractor for construction of the 2006 projects was Fluor Fernald Construction (FFC) under 
the self-performance program for the closure of the FCP [Fluor Fernald, 20021. Installation 
of the geosynthetics components of the Cell 7 and 8 final cover systems was performed by 
The Istre Company (TIC) of Glenpool, Oklahoma and Environmental Specialties, 
International, Inc. (ESI) of Baton Rouge, LA, both as subcontractors to FFC. Leak detection 
testing of the installed Cell 7 and 8 final cover geomembranes was performed by Leak 
Location Services, Inc. (LLSI) of San Antonio, Texas, as subcontractor to FFC. The 
surveyor retained by Fluor Fernald for the 2005 construction projects was Tecumseh 
Surveying Inc. (Tecumseh) of Shandon, Ohio. CQA monitoring, testing, and documentation 
were provided by GeoSyntec. Fluor Fernald Quality Assurance (QA) also conducted 
independent CQA monitoring of the construction activities. A list of primary personnel 
involved in the 2005 construction projects is included in Section 3.2 of this report. 
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As required by the project specifications, Tecumseh surveyed the required layers of the: 
Cell 7 and 8 final cover systems (i.e., perimeter subgrade, top of contouring layer, top of 
compacted clay cap, layout of geomembrane cap, top of cover drainage layer, top of 
biointrusion barrier layer, top of rockfill, top of granular filter layer, top of rip-rap and the 
top of topsoil layer). 

0 

Primary construction activities monitored by GeoSyntec’s CQA personnel for the 
OSDF Phase V - Cell 7 and 8 final cover construction projects included the following: 

rough grading of the subgrade around the perimeter of the cells (Le., cut and fill 
operations); 

placement of compacted fill material in fill areas along the perimeter subgrade of the 
Cell 7 and 8 covers; 

preparation of the surface of the select impacted material layer for placement of the 
contouring layer; 

construction of the contouring layer; 

construction of the compacted clay cap; 

installation of the geosynthetic clay cap; 

installation of the geomembrane cap; 

installation of the geotextile cushion layer; 

placement of the cover drainage layer; 

placement of the biointrusion barrier with choke stone layer; 

placement of the granular filter layer; 

construction of the vegetative soil layer; 

placement of the topsoil layer; 

seeding and installation of the erosion mat over the final cover; 

construction of the monitoring access road; and 
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construction of the perimeter drainage channels along the limits of the Cell 7 and 8 final 
covers. 

0 
The approval process for construction materials used during the OSDF Phase V - Cell 7 

and 8 final cover construction projects required Fluor Fernald to submit manufacturer’s data, 
quality control certifications, supplier’s certifications, and shop drawings to the Construction 
Manager (CM) for review and approval. Fluor Fernald was responsible for procurement of 
the geosynthetics and other construction materials. The Fluor Fernald CM, QA, Safety, 
Engineering, and the GeoSyntec Resident Engineer reviewed, commented (as needed), and 
approved construction materials for use during construction. The approved submittals are 
included in the appendices to this final report. 

- 
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3. CONSTRUCTION QUALITY ASSURANCE PROGRAM 

3.1 Scope of Services 

3.1.1 Overview 

7 and 8 final cover projects included: 
The scope of CQA services performed by GeoSyntec during the construction of the Cell 

review of documents; 

monitoring, testing, and documentation of field operations; and 

preparation of final report. 

These services are described in the following subsections of this report. 

3.1.2 Review of Documents 

As previously noted, this final report summarizes the CQA activities performed by 
GeoSyntec during the Cell 7 and 8 final cover constructions. The CQA activities conducted 
by GeoSyntec were intended to satisfy the requirements of the following documents: 

“Certifzed-For-Construction Technical Specifications, On-Site Disposal Facility Phase 
V - Project Number 20105”, 20105-TS-0001, Revision 0, prepared by GeoSyntec 
Consultants, dated January 2004; 

“Certified-For-Construction Technical Specifications, Enhanced Permanent Leachate 
Transmission System Valve House -7 & 8, 201 12-TS-0001 On-Site Disposal 
Facility”, Revision B, prepared by Fluor Fernald, Inc., dated August 2003; 

“Phase V Procurement Specifzcations, On-Site Disposal Facility Procurement 
Specifzcations”, Revision 0, prepared by GeoSyntec Consultants, dated March 2004; 

“Construction Quality Assurance Plan, On-Site Disposal Facility”, 20 1 00-PL-0006, 
Revision 1, prepared by GeoSyntec Consultants, dated May 2001 ; 

“On-Site Disposal Facility - Phase V Certified-For-Construction Drawings”, Revision 
4, prepared by GeoSyntec Consultants, dated October 2006; and 

“Impacted Materials Placement Plan, On-Site Disposal Facility”, 20 100-PL-007, 
Revision 4, prepared by GeoSyntec Consultants, dated June 2005. 

a 
, , 
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During construction, design change notices (DCNs) were prepared which modified 
these documents. Documents containing the details of these DCNs are referenced in the 
appropriate sections of this report, and are included as an appendix to this final report. Also 
included in the appendices are requests for clarifications (RCIs) and nonconformance reports 
(NCRs). ’ 

0 

The above documents (including the DCNs and RCIs) will be collectively referred to as 
the Project Documents in this final report. Prior to the commencement of on-site CQA 
activities, GeoSyntec CQA personnel reviewed the Project Documents for familiarity. 

3.1.3 CQA Field Operations 

The following activities were performed as part of GeoSyntec’s on-site CQA services: 

Earth work: 

periodically monitoring on-site borrow area soils excavations; 

collecting pre-conformance and conformance test samples of soils considered for use. as. 
compacted fill and granular components of the Cell 7 and 8 final cover systems for 
testing; 

performing geotechnical pre-conformance and conformance testing in either the on-site 
or off-site geotechnical laboratories; 

1 

reviewing and evaluating geotechnical laboratory pre-conformance and conformance 
test results to ensure compliance with the requirements of the Project Documents; 

periodically monitoring grading operations on the Cell -7 and 8 perimeter subgrades; 

monitoring placement and compaction of contouring layer for the Cell 7 and 8 final 
covers; 

monitoring final preparation and proof rolling of top of Cell 7 and 8 contouring layers; 

monitoring placement and compaction of pipe embedment fill and backfill; 

monitoring placement and compaction of clay caps for Cells 7 and 8; 

testing of the in-place moisture/density of the compacted fill and compacted clay cap; 

monitoring surface of compacted clay cap for desiccation cracks prior to deployment of 
overlying GCC; 
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monitoring placement and tracking of cover drainage layer, rockfill, biointrusion barrier 
with choke stone layer, and granular filter; 

monitoring placement and compaction of vegetative soil and topsoil layers; 

verifying (by means of reviewing the surveyor’s data, andor observing the surveyor’s 
survey stakes) that the elevations and the thicknesses of the soil layers are consistent 
with the Project Documents; 

periodically monitoring placement of riprap in the perimeter drainage channels; 

periodically monitoring placement and compaction of road base aggregate materials for 
the monitoring access along the perimeter of Cell 7 and 8 final covers; 

Geosyn th etics: 

tracking the inventory of geosynthetics materials (Le., GCC, textured HDPE 
geomembrane, and geotextile rolls) delivered to the site; 

monitoring geosynthetics materials delivered to the site to observe whether the materials 
had been damaged during transportation or handling, and if so, notifying Fluor 
Fernald QA and CM and marking damage for replacement or repair; 

collecting and reviewing geosynthetics manufacturers’ quality control (QC) documents 
to verify compliance with the requirements of the Project Documents; 

collecting geosynthetics conformance samples (at the manufacturing plants or onsite) 
and forwarding samples to the off-site geosynthetics testing laboratory; 

reviewing and evaluating geosynthetics laboratory conformance test results to verify 
compliance with the requirements of the Project Documents; 

monitoring deployment and installation of geosynthetics materials and marking damage 
for replacement or repair; 

monitoring overlapping and direction of shingling of adjacent GCC panels; 

monitoring placement of granular bentonite between overlapping GCC and panels (as 
required); 

monitoring geomembrane trial seaming operations and field testing; 

monitoring geomembrane production seaming operations; 
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periodically monitoring nondestructive testing of the geomembrane seams; 

selecting geomembrane destructive seam sample locations, monitoring sample 
collection and field testing using a calibrated tensiometer, distributing destructive 
samples to the geosynthetics testing laboratory, and reviewing laboratory test results 
to verify compliance with the requirements of the Project Documents; 

performing geomembrane laboratory destructive seam testing in the GeoSyntec owned, 
on-site laboratory; 

monitoring electrical leak detection testing of completed portions of the Cell 7 and 8 
final cover and geomembranes; 

reviewing and commenting on the as-built geomembrane panel layout I -  drawings 
prepared by Tecumseh; 

monitoring the installation of geotextile and continuous sewing of adjacent panels; 

periodically monitoring the installation and stapling of erosion mat on the Cell 7 and 8 
final covers; 

monitoring repairs to portions of the geosynthetics that were observed to have defects, 
or that failed destructive or nondestructive testing. 

During construction activities involving monitoring and/or testing, the observations 
made, and test results obtained by GeoSyntec CQA personnel were compared to the Project 
Documents. Fluor Fernald and/or the appropriate subcontractor were notified of 
deficiencies in construction practices andor materials so the contractor could take the 
appropriate corrective actions. The corrective actions were monitored and/or tested by CQA 
personnel to assure compliance with the Project Documents. . 

3.1.4 Final Report 

This final CQA report was prepared as the final task of the CQA program. This final 
report summarizes the CQA monitoring, testing, and documentation activities performed by 
GeoS yntec. 

During construction, CQA personnel maintained documentation of on-site CQA 
activities. Daily documentation consisted of daily field reports and testing and monitoring 
logs. These documents were used to prepare weekly field reports. CQA personnel also 
documented the results of on-site geotechnical laboratory testing conducted as part of the 

0 
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CQA program. In addition, manufacturer quality control (QC) certificates and test results 
for the geosynthetics and other materials were provided to GeoSyntec for review; these 
documents are included in the appendices to this final report. 

Progress survey data were provided to GeoSyntec for review. The licensed surveyor 
(Tecumseh) prepared as-built drawings for the top of each soil layer in the liner system. 
Tecumseh also prepared geomembrane panel layout drawings. The as-built panel layout 
drawings are included in the appendices to this final report. Descriptions of the construction 
activities and the CQA documentation are presented in the narrative sections of this report. 

Volume I of this CQA report contains the narrative sections of the report and 
Appendices A through C. Volume I1 of this report contains Appendix D. Volume I11 
contains Appendix E; Volume IV contains Appendices F through N; Volume V contains 
Appendices 0 through R. A summary of the documentation included in the appendices to 
the final report is provided below: 

Appendix A: 

Appendix B: 

Appendix C: 

Appendix D: 

Appendix E: 

Appendix F: 

Appendix G: 

Appendix H: 

Appendix I: 

Appendix J: 

Appendix K: 

Appendix L: 

Appendix M: 

Photographic Documentation 

Weekly Field Reports and Correspondence 

Personnel Logs 

Geotechnical Laboratory Test Results 

Manufacturers’/Suppliers’ Quality Control Documentation 

Field MoistureRIensity Test Results 

Geosynthetics Conformance Test Results 

Contractor’s Certificate of Acceptance of Subgrade Surface 

Geomembrane Panel Placement Monitoring Logs 

Geomembrane Trial Seam Logs 

Geomembrane Production Seam Logs 

Geomembrane Destructive Seam Test Logs and 
Laboratory Test Results 

Geomembrane Repair Summary Logs 
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Appendix N: 

Appendix 0: 

Appendix P: 

Appendix Q: 

Appendix R: 

3.2 Personnel 

Electrical Leak Detection Testing Reports 

As-Built and Geomembrane Record Drawings 

Requests for Clarification of Information (RCIs) 

Design Change Notices (DCNs) 

Non-Conformance Reports (NCRs) 

3.2.1 Project Personnel 

Senior personnel or representatives for the firms involved in the project are as follows: 

Department of Energy (Facility Owner) 
Allan Harris, DOE QNQC Representative 
Donald A. Pfister, P.E., DOE Femald Facility Representative 
Johnny W. Reising, DOE Representative 

Ohio Environmental Protection Agency (Regulatory Agency) 0 
Tom Ontko, Federal Facilities Oversight Representative 

Fluor Femald, Inc. (Owner's Representative and Prime Contractor) 
H. Pete Bolig, Safety & Health RepresentativeDSDP Director 
Jeff Browning, Construction Superintendent 
Dick Browning, Construction Superintendent 
Thomas D. Carr, Construction Coordinator 
J.D. Chiou, Ph.D., P.E., OSDF Project Manager 
Corey Fabricante, Radiological Control Team Leader 
Frank L. Flack, Construction Contracts Manager 
Reinhard Friske, Quality Assurance Team Leader ' 

Donald B. Goetz, Construction Engineer 
Alan Hohnhorst, Contracts and Acquisition 
Gregg K. Johnson, Safety & Health Team Leader 
Uday A. Kumthekar, P.E., Engineering Manager 
John McDonald, Night-Shift Construction Manager 
JefEey A. Middaugh, Safety & Health Representative 
Frank Miller, Deputy DSDP Director 
Janet K. Porter, DSDP Secretary 
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Dan Powell, DSDP Director 
Gamer Powell, OSDF Safety & Health Team Leader 
Richard Scheper, Quality Assurance 
Perry Richardson, WAO 
Rita Rose, Quality Assurance 
Steven Schaeffer, Construction Superintendent 
Anthony Snider, Soils Project Engineer 
Gordon M. Stumbo, Construction Manager 
Charles C. VanArsdale, P.E., Project Engineer 
Greg Waller, Construction Superintendent 
Eric Woods, Natural Resources/Stewardship Manager 
William A. Zebick, SDFP Construction Support Manager 

GeoSyntec Consultants (CQA Consultant) 
Sheila Abney, Administrative Assistant 
Jay Beech, Ph.D., P.E., Principal in Charge 
John Carmth, Senior Engineering Technician 
Brian Cassidy, Engineering Technician 
Lindsey Cooper, Engineering Technician 
Joseph Greaves, Engineering Technician 
David Evans, Senior Engineering Technicid Safety & Health Representative 
James A. Fleck, P.E., Resident Engineer 
010th Noravong, Senior Engineering Technician 
David K. Phillips, P.E., Project Manager 
Walter Ray, Senior Engineering Technician 
Allison Schaeffer, Fluor QA Representative 
Collin P. Sukow, CQA Site Manager 
Rachel Tatum, Senior Engineering Technician 
Jeremy Tibbs, Engineering Technician 
Christopher Walker, Senior Engineering Technician 
Aimee Wendt, Engineering Technician 
Timothy Willis, Safety & Health Representative 

Golder Associates, Inc. (off-site soil-geotechnical and geosynthetics laboratory) 
Henry Mock, Laboratory Director 
Barry E. Sigmon, P.G., Laboratory Manager 

Soil-Geosynthetic Interaction (SGI) Testing Services 
R. Swan, Jr., Laboratory Director 
2. Yuan, Jr., Ph.D., Quality Control Manager 
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The Istre Company, Inc. (Geosynthetics Installer, key personnel only) 
Jerry Istre, Superintendent, Master Seamer 

The Environmental Specialties International, Inc. (Geosynthetics Installer, key personnel only) 
Randy Story, Supervisor 
Rodney Story, QC Foreman 

Leak Location Services, Inc. (Subcontractor, key personnel only) 
Darren Laine, P.E., Project Manager 
Herman J. Flores, Field Technician 
Martin Modes, Senior Lead Technician 

Tecumseh Surveying, Inc. (Contractor’s Surveyor) 
Lynn E. Hirsch, P.L.S., Senior Professional Land Surveyor 

3.2.2 GeoSyntec’s On-Site Personnel Schedules 

GeoSyntec project personnel were present on site according to the following schedules: 

James A. Fleck, P.E., Resident Engineer 0 1 January 2006 - Present 

0 Sheila Abney, Administrative Assistant 01 January 2006 - Present 

Collin P. Sukow, CQA Site Manager 01 January 2006 - 25 August 2006 
18 September 2006 - 28 October 2006 

Tim Willis, Senior Engineering Technician. 01 January 2006 - 14 April 2006 

Christopher Walker, Senior Engineering 01 January 2006 - 10 Jupe 2006 
Technician 

Walter Ray, Senior Engineering Technician 06 March 2006 - 09 May 2006 

David Evans, Engineering Technician 01 January 2006 - 27 October 2006 

Allison Schaeffer, Engineering Technician 01 January 2006 - 29 October 2006 
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Aimee Wendt, Engineering Technician 

010th Noravong, Senior Engineering Technician 

Jeremy Tibbs, Engineering Technician 

Joseph Greaves, Engineering Technician 

Brian Cassidy, Engineering Technician 

Jameel Battle, Engineering Technician 

Lindsey Cooper, Engineering Technician 

Brian Yeardley, Engineering Technician 

Rachel Tatum, Senior Engineering Technician 

Ned Meekins, CQA Site Manager 

John Carruth, Senior Engineering Technician 

Dave Phillips, P.E., Project Manager 

Rudy Bonapart, PhD, P.E, CEO 

Jay Beech PhD, P.E., Principal-In-Charge 

Neil Davies, P.E., Principal 

GENERAL DOCUMENTATION 

0 1 January 2006 - 29 October 2006 

15 May 2006 - 28 September 2006 

14 March 2006 - 29 October 2006 

13 March 2006 - 29 October 2006 

20 March 2006 - 29 October 2006 

01 January 2006 - 22 Jan~ary 2006 

23 May 2006 - 29 October 2006 

21 June 2006 - 03 September 2006 

29 August 2006 - 26 October 2006 

24 August 2006 - 15 September 2006 

13 March 2006 - 19 April 2006 

25-26 April 2006 
18-20 September 2006 
17- 1 8 October 2006 

25 April 2006 

1 7- 1 8 October 2006 

17-1 8 October 2006 

Documentation and as-built drawings on the results of the CQA monitoring and testing 
activities performed and/or reviewed by GeoSyntec are contained in the appendices to this 
report. GeoSyntec’s on-site CQA personnel used photographs to record significant events 
and progress of work during construction of the Phase V - Cell 7 and 8 final cover system 
projects. Photographic documentation of the construction activities is presented in Appendix 
A. 

GQ3542-01/F060002 16 06.10.29 



GeoSyntec’s on-site CQA personnel recorded daily events, site conditions, construction 
progress, and communications on Daily Field Reports. The daily reports prepared by the 
CQA personnel are not included in the appendices; however, they can be,made available 
upon request. Weekly reports of construction progress prepared by the CQA Site Manager 
and Resident Engineer are included in Appendix B. 

0 

Results of CQA monitoring, testing, and documentation obtained during construction of 
the OSDF Cell 7 and 8 final cover systems have been recorded on their respective 
monitoring and data collection forms which can be found in the appendices of this report. 
These appendices will be referenced later in this CQA final report. 

During construction of the OSDF Cell 7 and 8 final cover systems, RCIs and DCNs that 
provided clarifications and design changes to the CFC Drawings and Specifications were 
processed and approved according to procedures described in FCP Document No. ED-12- 
5002 titled “Engineering Design Change Process”. RCIs and DCNs were approved, as 
appropriate, by the design organization and the Regulatory Agency. Copies of the RCIs and 
DCNs are presented in Appendix P and Appendix Q, respectively. 

Finally, all non-conformances associated with the construction were resolved through 
disposition by the Fluor Fernald CM, Engineering and QA, with concurrence, where 
appropriate, by the GeoSyntec CQA personnel. Copies of the non-conformance reports 
(NCRs) that were written during the Phase V - Cell 7 and 8 final cover construction projects 
are included as Appendix R to this CQA final report. 

5. CONSTRUCTION QUALITY ASSURANCE - EARTHWORK 

5.1 General 

GeoSyntec monitored the construction of the earthwork components associated with the 
OSDF Phase V - Cell 7 and 8 final cover. Different earthwork materials were used to 
construct the various components of the project. These materials included existing subgrade 
material, compacted fill, contouring layer, compacted clay cap, cover drainage layer, 
rockfill, biointrusion barrier and’choke stone materials, granular filter, vegetative soil layer, 
topsoil, road base aggregate, and riprap. The earthwork construction activities using these 
materials are generally described below. 

The surface of the Cell 7 and 8 select impacted material layers was scarified by tracking 
with a bulldozer. Contouring layer material was placed and compacted in lifts to the 
design grades. The contouring layer material consisted of impacted and non- 
impacted compacted fill, which was obtained from designated stockpiles or other 
borrow sources within the construction area. The majority of the impacted 
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contouring layer material used in Cell 8 was processed in the stockpile area by using 
a screener with a 4-inch screen installed. The contouring layer was placed in 
approximately 7- to 10-inch- (180- to 250-mm) thick (maximum) loose lifts and 
compacted to a minimum degree of compaction of 95 percent of the maximum dry 
unit weight, as determined by the standard Proctor compaction test (Le., American 
Society for Testing and Materials (ASTM) D 698). The material was compacted at 
moisture content between 3 percent dry and 3 percent wet of the optimum moisture 
content (OMC) measured in the standard Proctor compaction test (ASTM D 698). 

The top of the contouring layer was proof rolled by using a loaded articulated dump 
truck and visually monitored by CQA personnel. Isolated areas of soft or loose 
materials were either dried and compacted or undercut and replaced with contouring 
layer material, which was compacted as described above. 

The 2-foot- (0.6-m) thick compacted clay cap for the Cell 7 and 8 final cover systems 
was constructed using 8-in. (200-mm) thick (maximum) loose lifts; with the 
exception of the first lift which was placed as a 10-inch- (200-mm) thick loose lift. 
This initial 10-inch- (200-mm) thick loose lift resulted in a compacted lift thickness 
of about 6 inches (150 mm) when measured to the bottom of the pad foot 
indentation, and about 2 inches (50 mm) of material between compactor foot 
indentations. This latter material was included in the second lift. The compacted 
clay cap material was obtained from the screened clay material stockpiles in the east 
field borrow area (EFBA). Each lift was compacted to a minimum degree of 
compaction of 95 percent of the maximum dry unit weight, as determined by the 
standard Proctor compaction test (ASTM D 698). The compacted clay cap was 
compacted at moisture content between 0 and +3 percent of the OMC measured by 
the standard Proctor compaction test (ASTM D 698). The field moisture content and 
dry unit weight were also required to fall within the acceptable permeability zone 
(APZ) established for each clay stockpile, in accordance with the Technical 
Specifications, CQA Plan, the Test Pad Program Final Report (TPPFR) and the 
TPPFR Addendum. The APZ criteria were used to assure a hydraulic conductivity 
of less than 1 x lo-’ c d s .  Clay materials used for construction of the compacted 
clay cap were approved through conformance testing which included remolded 
hydraulic conductivity testing on composite samples from each stockpile in the off- 
site geotechnical laboratory and the establishment of an APZ for each clay stockpile. 

The cover drainage layer, which varied in thickness from 1 ft(0.3 m) on the Cell 7 and 
8 final covers to 2 ft (0.6 m) along the perimeters (some areas reached about 5 feet 
(1.5 m) thick), was constructed using material obtained from off-site borrow sources. 
The cover drainage layer material was approved through conformance testing of 
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samples and review of supplier’s certification test results. The material was placed in 
approximately 12-in. (300-mm) thick lifts using an LGP bulldozer, and 3-foot- 
(0.9-m) thick haul roads were used for heavy traflic loads in order to protect the 
underlying geosynthetics. 

The biointrusion barrier and choke stone layer was constructed using materials obtained 
from off-site borrow sources. The biointrusion barrier material was placed in 3-fOOt- 
(0.9-m) thick lifts and the final surface was choked off with the choke stone material. 
The biointrusion barrier and choke stone materials were approved through 
conformance testing of samples and review of supplier’s certification test results. 

The 6-inch- (150-mm) thick granular filter layer was constructed using material 
obtained from off-site borrow sources; the material was approved through 
conformance testing of samples and review of supplier’s certification test results. 
The granular filter layer was placed in one loose lift and compacted with an LGP 
bulldozer. 

The vegetative soil layer was constructed to the design grades using 7- to 9-inch- (175- 
to 225-mm) thick loose lifts. Each lift was compacted to a minimum degree of 
compaction of 92 percent of the maximum dry unit weight and at moisture contents 
between 4 to +4 percent of the OMC, as determined by the standard Proctor 
compaction test (ASTM D 698). The vegetative soil layer material consisted of fill 
material, which was obtained from designated stockpiles within the construction area 
and from the brown-gray till in the EFBA. Fill materials used for the vegetative soil 
layer construction were approved through conformance testing of samples in 
accordance with the requirements of the Project Documents. 

The 6-inch- (150-mm) thick topsoil layer was constructed using material obtained from 
designated stockpiles within the construction area. Topsoil material was approved 
through conformance testing of samples in accordance with the requirements of the 
Project Documents. The topsoil layer was placed in one loose lift and compacted 
with an LGP bulldozer. 

Base aggregate material was used to construct the monitoring access as shown on the 
CFC Drawings. The material was obtained from off-site borrow sources, and was 
approved through review of supplier’s certification test results. The base aggregate 
material was placed and compacted, in general accordance with Items 304.04 and 
304.05 of Ohio Department of Transportation (ODOT) Specifications, to meet the 
requirements of the Technical Specifications. 
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Riprap was used to construct drainage channel linings, placed around the final 
cover/monitoring access interface, and also used for temporary slope protection and 
other surface-water management and .erosion control (S WMEC) measures. The 
riprap material (Type C Dumped Rock Fill) was obtained from off-site borrow 
sources, and was approved through review of suppliers’ certification test results. The 
riprap material was placed in accordance with the requirements of the Technical 
Specifications and as shown on the CFC Drawings. 
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CQA personnel monitored these earthwork construction activities and performed the 
appropriate geotechnical testing on the soil materials to c o n f m  that the material properties 
conformed to the Project Documents, that the specific lift thicknesses were not exceeded, 
and that the materials were placed and compacted in accordance with the Project 
Documents. Geotechnical testing was performed and documented by CQA personnel. The 
testing was carried out either: (i) in-place; (ii) on-site, in the geotechnical laboratory; or (iii) 
in the off-site testing laboratory. 

5.2 Changes in Earthwork Specifications 

RCIs and DCNs of the earthwork drawings and specifications were processed and 
approved according to procedures described in FCP Document No. ED-12-5002 titled 
“Engineering Design Change Process”. RCIs and DCNs were approved, as appropriate by 
the design organization and the regulatory agency (Le., OEPA). Copies of the RCIs and 
DCNs for the Cell 7 and 8 final cover projects are presented in Appendices P and Q, 
respectively. 

5.3 Pre-Conformance Testing Activities 

A comprehensive pre-conformance sampling and testing program was conducted in the 
EFBA in 2000 and 2001. The purpose of the program was to identify candidate materials 
suitable for screening and processing as clay liner and cap material for cell liner and final 
cover construction. The results of the pre-conformance sampling and testing program are 
presented in previous OSDF CQA final reports [GeoSyntec, 2002 and 20031. These results 
were used as the basis for the screening and processing of clay liner and cap material needed 
for the Cell 7 and 8 final cover systems described in this CQA final report. 

~ 

5.4 Conformance Testing Activities 

5.4.1 General 

Soil samples were obtained from proposed sources, prior to construction, to veri@ 
conformance with the Project Documents for each material type. Also during construction, 

0 
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0 soil samples were obtained from the delivered material for conformance testing, as required 
by the Project Documents. CQA personnel obtained representative samples of fill material 
and granular drainage layer materials from the appropriate source depending on the material 
type. 

Fill material used for the contouring layer (only a small portion of the contouring layer 
material), vegetative soil layer, and compacted fill, was obtained from designated stockpiles 
within the OSDF construction areas and from the brown-gray till within the EFBA. 
Compacted clay liner and cap material was obtained from the screened clay material 
stockpiles in the EFBA. The majority of the contouring layer material placed was impacted 
and was obtained from the former production areas of the site. 

The granular drainage materials were obtained from off-site sources. The cover 
granular drainage material (No. 78 coarse aggregate) was obtained from Hanson Aggregates 
(Hanson) Eagle quarry located in Winchester, Ohio. The biointrusion barrier layer material 
(ODOT Type D Dumped Rock Fill) was obtained from the Hanson Aggregates (Hanson) 
Highland quarry located in Hillsboro, Ohio, Eagle quarry located in Winchester, Ohio, and 
New Point Stone Co., Inc. (New Point) quarry located in Greensburg, Indiana. The 
biointrusion choke stone material (AASHTO No. 57 crushed aggregate) was obtained from 
the Martin Marietta quarry in Lynchburg, Ohio and Hanson Eagle quarry in Winchester, 
Ohio. The granular filter and embedment fill material (ODOT Type A-3 Sand) was obtained 
from the Welch quarry in Ross, Ohio. 

The Type C riprap material, used for channel lining and other SWMEC measures, was 
obtained from New Point Stone Co., Inc. (New Point) quarry located in Greensburg, 
Indiana. 

5.4.2 Test Methods 

The following geotechnical tests, when appropriate, were performed on each of the soil 
components of the Cell 7 and 8 final cover systems: 

Moisture content tests were performed on samples of compacted fill, contouring layer, 
vegetative soil layer, and non-impacted protective layer. The tests were performed 
in general accordance with ASTM D 2216. 

Particle-size distribution tests were conducted on the fine-grained soils used for 
compacted fill, contouring layer, and non-impacted protective layer. The tests (sieve 
analysis and hydrometer) were performed in general accordance with ASTM D 422. 
Atterberg limits tests were performed in general accordance with ASTM D 4318. 
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The USCS was used to classifl the materials in general accordance with ASTM D 
2487. 

Standard Proctor compaction tests were conducted on the soils used for compacted fill, 
contouring layer, and vegetative soil layer. The tests were performed in general 
accordance with ASTM D 698. 

Organic content tests were performed on samples of the topsoil in general accordance 
with ASTM D 2974. 

Particle-size distribution tests were performed on samples of the coarse-grained soils 
used for the cover drainage layers, granular filter, and biointrusion choke stone in 
general accordance with ASTM C 136. The USCS was used to classifl the materials 
in general accordance with ASTM D 2487. 

Carbonate content and hydraulic conductivity tests were conducted on the cover 
drainage layer materials. The tests were performed in general accordance with 
ASTM D 3042 and ASTM D 2434, respectively. 

Bulk specific gravity and absorption tests were conducted on the biointrusion barrier 
and choke stone materials in general accordance with ASTM C 127. 

The results of the geotechnical laboratory tests performed on the cohesive soil materials 
used for the Cell 7 and 8 final cover construction projects are presented in Appendix D, and 
summarized in Section 5.4.3. 

0 

5.4.3 Summary of Geotechnical Test Results 

5.4.3.1 Compacted Fill 

Index tests (Le., moisture content, particle-size distribution, Atterberg limits and 
classification tests) were performed on a total of 1 sample of compacted fill material. The 
compacted fill material used in construction classified as CL according to the USCS when 
evaluated in accordance with ASTM D 2487 and the maximum particle size was 5.0 in. (130 
mm). A total of 1 standard Proctor compaction tests were performed on fill materials used 
as compacted fill. 

Table 5-1 presents a summary of the geotechnical tests conducted on the fill materials 
used as compacted fill. Compacted fill was used as trench backfill GIs-16, subgrade fill on 
the south and east sides of Cell 8, and compacted fill around Valve Houses 7 and 8. 
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5.4.3.2 Contouring Layer 

Index tests (i.e., moisture content, particle-size distribution, Atterberg limits and 
classification tests) were performed on 12 samples of fill material used for the contouring 
layer and haul road construction. The material classified as GC, SC, SM, ML or CL 
according to the USCS when evaluated in accordance with ASTM D 2487 and the 
maximum particle size was 4.0 in. (100 mm). A total of 12 standard Proctor compaction 
tests were performed on fill materials used for the contouring and haul road construction. 

Table 5-2 presents a summary of the geotechnical tests conducted on the fill materials 
used for the contouring layer. 

5.4.3.3 Compacted Clay Cap 

The results of the geotechnical laboratory conformance testing performed on the 
screened clay cap material stockpiles were presented in the 2005 certification report. For 
simplicity, we have only included the A P X s  that are applicable to the 2006 construction in 
Appendix D of this certification report. Therefore, Table 5-3 summarizes only the field 
testing of the compacted clay cap soil. 

5.4.3.4 Cover Drainage Layer Materials a - 
On-site laboratory particle-size distribution tests were performed on 19 samples 

obtained from the on-site stockpile for the cover drainage layer material. The laboratory 
particle-size distribution test results are presented in Appendix D. GeoSyntec also performed 
off-site laboratory hydraulic conductivity tests and carbonate content tests on representative 
samples of the cover drainage layer material. A summary of the testing requirements for the 
cover drainage layer materials is presented in Table 5-4. 

Based on the testing performed, the granular drainage materials used in construction of 
the cover drainage layers classified as GP (i.e., poorly graded gravel) according to the USCS 
(ASTM D 2487); had 100 percent passing a 0.75 in. (19 mm) opening sieve when tested in 
accordance with ASTM C 136; generally met gradation requirements for No. 78 stone; had a 
carbonate content of less than or equal to 5 percent when tested in accordance with ASTM D 
3042 modified with a pH of 4; and the hydraulic conductivity (i.e., permeability) 
requirement was 0.1 cm/s or greater when evaluated in accordance with ASTM D 2434. 
The results of the laboratory tests on the cover drainage layer materials are presented in 
Appendix D. 
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0 5.4.3.5 Biointrusion Barrier and Choke Stone 

The biointrusion barrier material was tested and certified by the suppliers (Hanson and 
New Point) and met the requirements of Type D Dumped Rock Fill, as required by the 
Project Documents. Additionally, a total of ten (10) bulk specific gravity and absorption 
tests were conducted on the biointrusion barrier material to comply with the conformance 
testing requirements of the Project Documents. The results of the tests on the. biointrusion 
barrier material are presented in Appendix D and summarized in Table 5-5. 

I The biointrusion barrier choke stone material was tested and certified by the supplier 
(Martin Marietta) to meet the requirements of AASHTO No. 57 crushed aggregate. Two (2) 
particle-size distribution tests (ASTM C 136), bulk specific gravity tests (ASTM C 127) and 
absorption tests (ASTM C 127) were also conducted on the biointrusion barrier choke stone. 
Test results are presented in Appendix D, and summarized in Table 5-6. 

The choke stone material used in c,onstruction of the biointrusion barrier layer classified 
as GW or GP according to the USCS when evaluated in accordance with ASTM D 2487; 
had 100 percent passing a 1.5 in. (38 mm) opening sieve when tested in accordance with 
ASTM C 136; generally met gradation requirements for AASHTO No. 57 stone; had a 
minimum bulk specific gravity of 2.60 when tested in accordance with ASTM C 127; and a 
maximum absorption of 2 percent when evaluated in accordance with ASTM C 127. 

5.4.3.6 Granular Filter Layer / Pipe Embedment Fill 

A total of eight (8) index tests (particle-size distribution and classification tests) were 
performed on the granular filter and embedment fill layer materials used for the Cell 7 and 8 
final cover constructions. The same material was also used as pipe embedment fill for the 
EPLTS pipe repair. The material classified as SP according to the USCS and met the 
requirements of the Project Docukents. Test results are presented in Appendix D and 
summahzed in Table 5-7. 

5.4.3.7 Vegetative Soil Layer 

A total of forty-five (45) index tests @e., moisture content, particle-size distribution, 
Atterberg limits and classification tests) were performed on vegetative soil layer material 
used for the Cell 7 and 8 final cover constructions. The material classified as GC, SC, or CL 
according to the USCS (ASTM D 2487) and the maximum particle size was 4.0 in. (100 
mm). A total of forty-five (45) standard Proctor compaction tests were performed on fill 
materials used as vegetative soil layer. Table 5-8 presents a summary of the geotechnical 
tests conducted on the fill materials used as vegetative soil layer. Test results are presented 
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5.4.3.8 Topsoil 

A total of five ( 5 )  index and four (4) organic content tests were performed on 
samples of the topsoil used for construction of the Cell 7 and 8 final cover. Test results are 
summarized in Table 5-9, which indicate that the topsoil had a minimum organic content of 
2 percent when tested in accordance with ASTM D 2974. Test results are presented in 
Appendix D. 

5.5 Cell 7 and 8 Final Cover Field Monitoring Activities 

5.5.1 General 

GeoSyntec’s CQA personnel monitored the placement of soil as previously described. 
Potentially nonconforming or questionable practices observed by CQA personnel were 
brought to the attention of the CM for review and correction. 

5.5.2 Contouring Layer 

5.5.2.1 Material 

The contouring layer across Cells 7 and 8 was constructed directly above the select 
impacted material layer. The contouring layer material consists of fill material from on-site 
borrow sources described in Section 5.4. The results of standard Proctor compaction tests 
performed on select compacted fill material (see Table 5-2 and Appendix D) were used as 
reference for the compaction and testing of the contouring layer. 

5.5.2.2 Construction Procedure 

The nominal 1-ft (0.3-m) thick contouring layer was constructed in two lifts, with the 
first lift being of a 8 in. (200 mm) loose thickness. Each lift was compacted to a minimum 
degree of compaction of 95 percent of the maximum dry unit weight and within 53 percent 
of the OMC, as determined by the standard Proctor compaction test (ASTM D 698). The fill 
material was placed in controlled lifts using Volvo A35C articulated dump trucks and using 
Caterpillar D-6 LGP bulldozers to spread the material. The lifts were compacted using a 
Caterpillar 815 andor 825 sheepsfoot compactor and sealed with a smooth drum roller. 
During placement and compaction, CQA personnel monitored the contractor’s activities, 
including removal of visible rock particles larger than 4 in. (100 mm) and limiting clod size 
to 3 in. (75 mm) or less, as required by the Project Documents. 

5.5.2.3 Field Testing Activities 

Geotechnical Testing 
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CQA personnel performed in-place nuclear moisture/density tests on compacted lifts of 
contouring layer. These tests were performed in general accordance with ASTM D 2922 and 
ASTM D 3017. A total of 292 field nuclear moisture/density tests were performed on the 
contouring layer for Cells 7 and 8, averaging 1'46 tests per lift. A minimum of 71 tests per 
lift are required to meet the frequency of 1 test/10,000 #/lift required by the CQA Plan (see 
Table 5-2). The test frequencies meet the project requirements. In addition, thirteen (13) 
drive cylinder tests (ASTM D 2937) were performed as correlation tests to meet the 
minimum testing frequency of 1 test per 25 passing nuclear moisture/density tests. 

0 

The results of each field nuclear moisture/density tests were compared to the project 
requirements of a minimum degree of compaction of 95 percent of the maximum dry unit 
weight and within h3 percent of the OMC, as determined by the standard Proctor 
compaction test (ASTM D 698). There were 34 tests that failed to meet the performance 
testing criteria. These areas were reworked until passing retests were achieved for each of 
the failing tests. The holes left from the moisture/density tests were filled with soil-bentonite 
mixture. The results of the field moisture/density tests performed on the contouring layer are 
presented in Appendix F. 

Proof rolling 

Following completion of the contouring layer construction, FFC proof rolled the surface 
of the contouring layer to detect soft or loose zones, as required by the Project Documents. 
The proof rolling was performed using a loaded Volvo A35C articulated dump truck with a 
minimum loaded weight of 20 tons (20.3 tonnes). During proof rolling, the surface was 
monitored by CQA personnel to confirm the firmness of the top of contouring layer for 
placement of the compacted clay cap. 

0 

5.5.2.4 Certification 

The surveyed areas of the surface of the contouring layer were found to be within the 
project tolerance of -0.3 to +0.1 ft  (-0.09 to +0.03 m) from the design elevations, and 
between 0.85 and 1.0 foot in thickness, as required by the Project Documents. The as-built 
top of contouring layer certification drawings, prepared by Tecumseh (Fluor Fernald's 
surveyor), are included in Appendix 0. 

5.5.3 Compacted Clay Cap 

After completing the contouring layer construction operations, CQA personnel 
monitored the placement and compaction of the clay cap material by FFC. The compacted 
clay cap consisted of a minimum of 2 ft  (0.6 m) thick layer, as shown on the CFC Drawings, 
placed and compacted in lifts, as described below. 

0 I 
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5.5.3.1 Materials 

The compacted clay cap was constructed using clay liner and cap material from the on- 
site screened clay material stockpiles in the EFBA described in Section 5.4. Each stockpile 
was approved through conformance testing which included hydraulic conductivity testing of 
remolded composite samples from each stockpile in an off-site geotechnical laboratory and 
establishment of an APZ (see Appendix D). 

5.5.3.2 Construction Procedure 

Construction of the compacted clay cap was performed in accordance with the Project 
Documents and patterned after the Test Pad Program. Two compacted clay linerhap test 
pads were constructed prior to the construction of the Cell 1 compacted clay liner. The 
results of the test pad program were used to develop the specifications for compacted clay 
liner and cap materials and construction. The test pad program is described in a report 
entitled “Test Pad Program Final Report”, Revision 0, dated June 1997. A “Test Pad 
Program Final Report Addendum No. l”, Revision 0, dated January 1999 modified the left 
boundary of the APZ from the 90% degree of saturation line to a line defined by the “line of 
optimums” for the clay liner and cap material in use. This modified APZ was established 
for each stockpile that was used for the compacted clay cap construction for Cell 7 and 8 
final cover systems. The construction sequence of the compacted clay cap is described 
below: 

the contouring layer surface and the top surface of each lift of compacted clay were 
scarified by tracking back and forth with a Caterpillar D-6 LGP bulldozer; 

the clay cap material was hauled from each stockpile in the EFBA by articulated 
dump trucks and placed in the cell; 

the initial lift of compacted clay was placed in an approximate 10-inch (250-mm) 
thick loose lift to keep equipment from contacting the impacted contouring layer 
soils. 

Subsequent lifts of the compacted clay was spread in approximately 7- to 8-in. (1 80- 
to 200-mm) thick (loose) lifts using a D-6 LGP bulldozer; 

after spreading, the soil stabilizer was used to break up clods of compacted clay; 
water was added as necessary to increase the moisture content of the clay material 
within 0 to +3 percent of the OMC as determined by the standard Proctor 
compaction test (ASTM D 698); 

\ 
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after each lift was stabilized using the soil stabilizer, visible rock particles greater 
than 2 in. (50 mm) in size were removed by laborers; 

each lift of compacted clay was compacted using a Caterpillar 815 and/or 825 
sheepsfoot compactors making a minimum of six one-way passes; 

lift thickness was controlled by utilizing a GPS controlled Caterpiller D6 LGP dozer; 
CQA personnel visually monitored the placement and compaction of the compacted 
clay to provide a check of lift thickness; 

the final grade was rolled with a vibratory smooth drum roller to seal the top surface 
of the compacted clay cap; and 

after final grading of the compacted clay surface, the surveyor confirmed final grade 
elevations. 

The compacted clay cap was generally constructed in four compacted lifts to a total 
thickness of 2 Et (0.6 m), as shown on the CFC Drawings. The contractor periodically added 
water during or after compacted clay cap placement and compaction to limit drying.or 
desiccation cracking of the surface. 

GeoSyntec CQA personnel monitored the compacted clay cap placement and 
compaction process descri'bed above. CQA personnel visually monitored that FFC utilized 
six or more passes with the compactor across the clay cap lift. CQA personnel also visually 
monitored that FFC protected completed compacted clay cap from significant drying or the 
surface from desiccation cracking by routine watering and sealing with the smooth drum 
roller. If significant drying or cracking of the compacted clay cap surface was observed, 
FFC was instructed to moisture condition and rework the affected area. 
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5.5.3.3 Field Testing Activities 

CQA personnel performed in-place nuclear moisture/density tests as the clay cap 
material was placed and compacted. The tests were performed in general accordance with 
ASTM D 2922 and ASTM D 3017. For the maximum disturbed area of approximately 16.2 
acres (6.6 hectares), a minimum of 81 tests per lift were needed to meet the minimum 
frequency of 5 tests per acre (12 tests per hectare) per lift required by the Project Documents 
for the Cell 7 and 8 compacted clay caps (see Table 5-3). A total of 656 field 
moisture/density tests were performed on the Cell 7 and 8 compacted clay caps, with an 
average of 164 tests per lift. In addition, 35 drive cylinder tests (ASTM D 2932) were 
performed as correlation tests to meet the minimum testing frequency of 1 test per 25 
passing nuclear moisture/density tests. 
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The results of each field moisture/density test were checked to see if they were within 
the established APZ for each clay liner and cap material stockpile, as required by the Project 
Documents. A total of 104 tests failed to meet the minimum degree of compaction 
requirement of 95 percent of the maximum dry unit weight and at moisture content of 0 to 3 
percent above the OMC, as determined by the standard Proctor compaction tests and within 
the established APZ. For each failed test, the contractor reworked and recompacted the area 
surrounding the failure and then CQA personnel retested the area. This procedure was 
repeated until satisfactory moisture/density test results were obtained. In one case, soil from 
stockpile 04-06 that was not meeting the required compaction criteria was removed from the 
cap placement area and returned to the stockpile. All compacted clay dap material that is 
currently in the Cell 7 and 8 constructions meets the project requirements. 

0 

The results of the field moisture/density tests are presented in Appendix F. The holes 
left from the moisture/density tests, were filled with bentonite granules and clay liner and 
cap material. The mixture was manually compacted in the holes using a steel rod. 

5.5.3.4 Certification 

The surveyed areas of the surface of the compacted clay cap were found to be within 
the tolerances of +O to +0.3 ft (+0 to +0.09 m) of the thickness and within *0.2 ft (*0.06 m) 
of the grades shown on the CFC Drawings. The as-built compacted clay cap certification 
drawing, prepared by Tecumseh (Fluor Fernald’s surveyor), is included in Appendix 0. 

5.5.4 Cover Drainage Layer 

5.5.4.1 Material 

CQA personnel monitored the placement of the cover drainage layer material for the 
Cell 7 and 8 final covers. The cover drainage layer was constructed using granular material 
obtained from Martin Marietta and Hanson, as described in Section 5.4. The cover drainage 
material was stockpiled in an area southwest of the OSDF. 

5.5.4.2 Construction Procedure 

The construction sequence of the cover drainage layer was as follows: 

Volvo articulated dump trucks hauled the granular material from the stockpile to the 
cell area. Haul roads at least 3-foot- (0.9-m) thick were constructed of the granular 
material within the cap areas to protect the geosynthetic materials from the heavy 
loading of the trucks; 
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the granular material was spread in approximately one 1-ft (0.3-m) thick lift using 
Caterpillar D-6 LGP bulldozers; 

the majority of the cover drainage layer was spread to the 1-foot thick lift during 
night shift operations as the wrinkles were smaller (or non-existent) at that time of 
day; and 

laborers were utilized during the spreading operation to control and prevent wrinkle 
formation in the underlying geosynthetics. 

5.5.4.3 Field Monitoring Activities 

During placement of the cover drainage layer, CQA personnel monitored the 
contractor's activities to verify that geomembrane wrinkling and the risk of damage to the 
underlying geomembrane was minimized. CQA personnel also checked that the contractor 
operated LGP bulldozers in areas where at least a 1-ft (0.3-m) thick layer of cover drainage 
layer material was maintained over the geosynthetics, and that a 3-ft (0.9-m) thick layer of 
cover drainage layer material was maintained over the underlying geosynthetics in heavily- 
trafficked areas. 

5.5.4.4 Certification 

Upon completion of grading and tracking using the bulldozer, the surface of the cover 
0 

drainage layer was surveyed by Tecumseh. The surveyed areas of the surface of the cover 
drainage layer were found to be within the project tolerances of 0 to +0.1 ft (0 to +0.03 m) of 
the thickness shown on the CFC Drawings. The as-built top of cover drainage layer, 
prepared by Tecumseh, is included in Appendix 0. 

5.5.5 Biointrusion Barrier and Choke Stone Layer 

5.5.5.1 Materials 

CQA personnel monitored the placement of the biointrusion barrier and choke stone 
layer materials for the Cell 7 and 8 final covers. The biointrusion barrier and choke stone 
layer was constructed using granular materials obtained from Hanson's Highland and Eagle 
quarries, New Point Stone, and Martin Marietta as described in Section 5.4. The materials 
were stockpiled in an area southwest, west, and north of the OSDF. 

5.5.5.2 Construction Procedure 

The construction sequence of the biointrusion barrier and choke stone layer was as 
follows: 
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Volvo articulated dump trucks hauled the biointrusion barrier material fiom the 
stockpile to the cell area. Haul roads at least 3-foot- (0.9-m) thick were constructed 
of the granular material within the cap areas to protect the Geosynthetic materials 
from the heavy loading of the trucks; 

the biointrusion barrier material was spread in approximately one 3-ft (0.9-m) thick 
(loose) lift(s) using Caterpillar D-6 LGP bulldozers; I 

the choke stone material was then hauled and spread over the top of the biointrusion 
barrier material; and 

the bulldozer and Volvo articulated dump trucks were used to compact and/or track- 
in the choke stone to the final design grades. 

5.5.5.3 Field Monitoring Activities 

During placement of the biointrusion barrier and choke stone layer, CQA personnel 
periodically monitored the contractor’s activities to verify that the risk of damage to the 
underlying geosynthetics was minimized. CQA personnel also checked that a 3-ft (0.9-m) 
thick layer of granular material was maintained over the underlying geosynthetics in 
heavily-trafficked areas. 

5.5.5.4 Certification 

I Upon completion of grading and tracking using the bulldozer and articulated dump 
trucks, the surface of the biointrusion barrier layer was surveyed by Tecumseh. The 
surveyed areas of the surface were found to be within the project tolerances of -0.1 to +0.3 ft 
(-0.03 to +0.09 m) of the thickness shown on the CFC Drawings. The as-built top of 
biointrusion barrier layer, prepared by Tecumseh, is included in Appendix 0. 

5.5.6 Granular Filter Layer 

CQA personnel monitored the placement operations for the granular filter layer for 
Cells 7 and 8. The granular filter was constructed using Type A-3 sand material obtained 
fiom off-site borrow sources, as indicated in Section 5.4. The material was placed in a 
nominal 6-in. (1 50-mm) thick lift and was tracked with a Caterpillar D-6 LGP bulldozer. 

Upon completion of grading and tracking, the surface of the granular filter layer was 
surveyed by Tecumseh. The surveyed areas of the surface were found to be within the 
project tolerances of 0 to +0.1 ft (0 to +0.03 m) of the thickness shown on the CFC 
Drawings. The as-built top of granular filter layer, prepared by Tecumseh, is included in 
Appendix 0. 
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5.5.7 Vegetative Soil Layer 

5.5.7.1 Material 

The vegetative soil layer across Cells 7 and 8 was constructed directly above the 
granular filter layer. The vegetative soil layer material consisted of fill material from on-site 
borrow sources described in Section 5.4. The results of standard Proctor compaction tests 
performed on select compacted fill material (see Table 5-8 and Appendix D) were used as 
reference for the compaction and testing of the vegetative soil layer. 

5.5.7.2 Construction Procedure 

The minimum 1.75-ft (0.53-m) thick layer was constructed in three lifts, with the first 
lift being of a 10 in. (250 mm) loose thickness. Each lift was compacted to a minimum 
degree of compaction of 92 percent of the maximum dry unit weight and within *4 percent 
of the OMC, as determined by the standard Proctor compaction test (ASTM D 698). The 
subsequent lifts of fill material was placed and spread, in 8-in. (200-mm) *l in. (25-mm) 
thick loose lifts using Volvo A35C articulated dump trucks and using Caterpillar D-6 LGP 
bulldozers to spread the material. The lifts were compacted using the bulldozer tracks or a 
Caterpillar 815 sheepsfoot compactor and sealed with a smooth drum roller. During 
placement and compaction, CQA personnel monitored the contractor’s activities, including 
removal of visible rock particles larger than 4 in. (100 mm), roots and other deleterious 
material; and minimizing large clods by breaking them with the bulldozer tracks. 

5.5.7.3 Field Testing Activities 

CQA personnel performed in-place nuclear moisture/density tests on compacted lifts of 
vegetative soil layer. These tests were performed in general accordance with ASTM D 2922 
and ASTM D 3017. A total of 453 field nuclear moisture/density tests were performed on 
the vegetative soil layer, with an average of 15 1 tests per lift. The resulting frequency is 9.2 
tests/acre/lift, which exceeds the minimum frequency of 2 tests/acre/lift (5 tests/hectare/lift) 
required by the CQA Plan (see Table 5-8). In addition, 19 drive cylinder tests (ASTM D 
2937) were performed as correlation tests to meet the minimum testing frequency of one test 
per 25 passing nuclear moisture/density tests. 

The results of each field nuclear moisturedensity tests were compared to the project 
requirements of a minimum degree of compaction of 92 percent of the maximum dry unit 
weight and within =t4 percent of the OMC, as determined by the standard Proctor 
compaction test (ASTM D 698). Ten (10) tests failed to meet this criteria, but were 
reworked and retested with passing results. The holes left from the moisture/density tests 
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1 0 were filled with soil-bentonite mixture. The results of the field moisture/density tests 
performed on the vegetative soil layer are presented in Appendix F. 

I 5.5.7.4 Certification 

The surveyed areas of the surface of the topsoil were found to be within the project 
tolerances of *O.l ft (*0.03 m) of the thickness required by the Project Documents. The as- 
built top of vegatative layer certification drawing, prepared by Tecumseh, is included in 
Appendix 0. 

‘ 

5.5.8 Topsoil 

GeoSyntec’s on-site CQA personnel periodically monitored the hauling and placement 
of topsoil over the surface of the vegetative soil layer. Topsoil placement operations were 
performed by FFC. The topsoil material was transported fkom designated stockpiles in the 
OSDF construction area. CQA personnel periodically monitored the topsoil placement 
operations to assure the following: 

approved equipment was used for topsoil placement; 

the surface of the vegetative soil layer was scarified to the depths required by the 
Specifications; and 

a minimum thickness of 5 in. (1 50 mm) of topsoil was placed over the vegetative soil 
layer. 

The surveyed areas of the surface of the topsoil were found to be within the project 
tolerances of *O. 1 ft (k0.03 m) of the thickness and within 0 to + O S  ft (0 to 0.15 m) of the 
grades required by the Project Documents. The as-built top of topsoil layer certification 
drawing, prepared by Tecumseh, is included in Appendix 0. 

5.5.9 Vegetation 

Seeding of the topsoil was performed by FFC. The seed mix and application rates are 
presented in Appendix E. Seeding of the Cell 7 and 8 final covers was performed using the 
seed-drill method, as required by the Technical Specifications. Erosion mat was manually 
installed and stapled over the seeded topsoil in accordance with the manufacturer’s 
recommendations and the Project Documents (see Section 6.8). 

GeoSyntec CQA personnel periodically monitored the seeding and installation of the 
erosion mat over the Cell 7 and 8 final covers. 0 
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APPROXIMATE 
DESCRIPTION TEST PROJECT(') TEST NUMBER OF 

(yd3 REQUIRED(~) 
STANDARD SPECIFICATIONS FREQUENCY TESTS 

TABLE 5-1 

NUMBER OF 
TESTS 

PERFORMED 
(FAILURES) 

COMPACTED FILL MATERIAL PROPERTIES SUMMARY 
CELLS 7 and 8 FINAL COVERS 

Compaction 
Moisture 

Soil Classification 

ASTM D 22 16 ___ 1 per 5,000 yd3 1 1 (0) 

ASTM D 2487 GC, SC, SM, ML, CL or . l  per 5,000 yd3 1 1 (0) 
ASTM D 4643 

Sieve I I Finer than 5.0 in. 1 -  I I 
Standard Proctor I ASTMD698 I --- I 1 per5,000yd3 I 1 1 (0) 

Drive Cylinder 
Soil density ASTM D 2937 295% MDD(3) 1 per25 
Soil moisture ASTM D 2216 *3% OMC passing nuclear 

Soil density ASTM D 2922 195% MDD 2/acre/lift 

tests 
Nuclear Gauge: 

Soil moisture ASTM D 3017 *3% OMC 

1 3 

8 60 (3) 

I I CH I I I 
Atterberg Limits I ASTMD4318 I --_ I 1 per 5,000yd3 I 1 l(0) 

NOTES: (1) Reference Section 02200 of the Specification and Section 6 of the CQA Plan for further details. 
(2) The approximate number of tests required is based on a total volume of 3000 yd' for compacted fill on the 

south and west sides of cell 8, around valve houses 7 and 8, and backfill for GIS-16 installation. 
(3) MDD = maximum dry density (unit weight); OMC =optimum moisture content 
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TABLE 5-2 

DESCRIPTION 

CONTOURING LAYER PROPERTIES SUMMARY 
CELLS 7 and 8 FINAL COVERS 

APPROXIMATE NUMBER OF 

PERFORMED 
TEST PROJECT'') TEST NUMBER OF TESTS 

TESTS STANDARD SPECIFICATIONS FREOUENCY 

Standard Proctor I ASTMD698 I _ _ _  I 1 per5,000yd3 I 6 

I I (yd3 I REQUIRED(*) I (F AILURES) 
- 

LABORATORY TEST 
Particle Size: I ASTMD422 I 100% I 1 per 5,000yd3 I 6 I 12 (0) 

12 (0) 
Compaction 
Moisture Content 

Soil Classification 
Atterberg Limits 
FIELD TEST 
Drive Cylinder 

Soil density 
Soil moisture 

Nuclear Gauge: 
Soil density 
Soil moisture 

1 per 5,000 yd3 6 12 (0) 

ASTM D 2487 GC, SC, CL 1 per 5,000 yd' 6 12 (0) 
ASTMD4318 --- 1 per 5,000 yd3 6 12 (0) 

ASTM D 2216 --- 
ASTM D 4643 

ASTM D 2937 292% MDD 1 per25 
ASTM D 2216 passing nuclear 11 13 

*3Yo OMC tests 

292 (30) ASTM D 2922 292% 1/10,000 ftz 71 
ASTM D 3017 *3Yo OMC 

NOTES: (1) Reference Section 02240 of the Specification and Section 6 of the CQA Plan for hrther details. 
(2) The approximate number of tests required is based on a total volume of 26,200 yd3 for the Cell 7 and 8 final 

cover construction projects. 
(3) MDD = maximum dry density (unit weight); OMC = optimum moisture content 
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TABLE 5-3 

DESCRIPTION TEST PROJECT(') TEST 

(yd3) 
STANDARD SPECIFICATIONS FREQUENCY 

COMPACTED CLAY CAP PROPERTIES SUMMARY 
CELL 7 and 8 FINAL COVERS 

APPROXIMATE NUMBER OF 

TESTS PERFORMED 
NUMBER OF TESTS 

REQUIRED(~) (FAILURES) 

Drive Cylinder: Within APZ and 1 per25 
Soil density ASTM D 2937 295% MDD passing density 
Soil moisture ASTM D 2216 0 - 3% OMC tests 

Soil density ASTM D 2922 295% MDD S/acre/lift 
Nuclear Gauge: Within APZ and 

Soil moisture ASTM D 3017 0 - 3% OMC 
Depth Verification 

Survey Visual As shown on -- 
I I drawings I I I 

22 35 

656 (102) 325 

_ _  -_ 

NOTES: (1) Reference Section 02225 of the Specification and Section 6 of the CQA Plan for further details. 
(2) The approximate number of tests required is based on a stockpile volume (from the Contractor's survey of 

processed clay material) and the area of the compacted clay liner and cap for the Cell 7 and 8 final cover 
construction projects. 

(3) Failing nuclear density/moisture tests were reworked until passing results were obtained (see Section 5.5.4 
of report). 
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TABLE 5-4 

DESCRIPTION 

COVER DRAINAGE LAYER MATERIAL 
(NO. 78 STONE) 

FINAL, COVER CONSTRUCTION 

TEST PROJECT(') 
STANDARD SPECIFICATIONS 

TEST 
FREQUENCY 

(yd') 
LABORATORY TEST 
Particle Size: I ASTMC136 I 3/4 in. 100 

APPROXIMATE NUMBER OF 

TESTS PERFORMED 
TESTS NUMBER OF 

REQUIRED(*) (FAILURES) 

Sieve 

Soil Classification 
Carbonate Content 
Hydraulic Conductivity 

1 

1/2 in. 85-100 
3/8 in. 40-75 
NO. 4 5-25 
NO. 8 0-10 
NO. 16 0-5 
NO. 200 0-2 

ASTM D 2487 GP 
ASTM D 3042 55% 
ASTM D 2434 L 0.1 c d s  

FIELD TEST 
Depth Verification: 

Survev Visual 

1 per 3,000 yd3 

As shown on drawings 

1 per 3,000 yd3 
1 per 5,000 yd3 
1 per 3,000 yd3 I 17 I I7 (0) 

17 19 (0) 
10 1 1  (0) 

NOTES: (1)  Reference Section 0271 0 of the Specification and Section 6 of the CQA Plan for further details. 
(2) The approximate number of tests required is based on a total volume of approximately 48,667 yd3 received 

for final cover construction. 
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TABLE 5-5 

___ ___ Depth Verification: Visual As shown on 
Survey drawings 

BIOINTRUSION BARRIER LAYER PROPERTIES SUMMARY 
(TYPE D RIPRAP) 

FINAL COVER CONSTRUCTION 

--- 

APPROXIMATE NUMBER OF TESTS 
TEST PROJECT'') TEST NUMBER OF PERFORMED 

DES G IUP T IO N STANDARD SPECIFICATIONS FREQUENCY TESTS (FAILURES) 
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APPROXIMATE 
DESCRIPTION TEST PROJECT(') TEST NUMBER OF 

(yd? REQUIRED(~) 
STANDARD SPECIFICATIONS FREQUENCY TESTS 

LABORATORY TEST 
Particle Size: ASTM C 136 1 112 in. 100 1 per 10,000 yd3 

Sieve 1 in. 95 - 100 
112 in. 25 - 60 1 
No. 4 05- 10 
No. 8 0 - 5  

Soil Classification ASTM D 2487 GP 1 per 10,000 yd3 1 
Bulk Specific Gravity ASTM C 127 22.60 1 per 10,000 yd' 1 
Absorption ASTM C 127 12% 1 per 10,000 yd3 1 

Depth Verification: Visual As shown on drawings ___ -_- 
FIELD TEST 

survey 

TABLE 5-6 

NUMBER OF 
TESTS 

PERFORMED 
(FAILURES) 

2 (0) 

2 (0) 
2 (0) 
2 (0) 

_ _ _  

BIOJNTRUSION CHOKE STONE PROPERTIES SUMMARY 
(NO. 57 STONE) 

FINAL COVER CONSTRUCTION 

, 
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TABLE5-7 

DESCRIPTION 

LABORATORY TEST 
Particle Size: 

Sieve 

Soil Classification 

GRANULAR FILTER / EMBEDMENT FILL MATERIAL PROPERTIES 
SUMMARY 

(ODOT TYPE A-3 SAND) 
FINAL COVER CONSTRUCTION 

APPROXIMATE NUMBER OF 

STANDARD SPECIFICATIONS FREQUENCY TESTS PERFORMED 
TESTS TEST PROJECT”’ TEST NUMBER OF 

(yd’) REQUIRED(*) (FAILURES) 

ASTM C 136 No. 4 100 1 per 5,000yd3 
NO. 50 95 - 100 . 4 8 (0) 

ASTM D 2487 sw, SP 1 per 5,000yd3 4 8 (0) 
N0.200 25-60 

Survey drawings I 

(2j The approximate number of tests iequired is based on a total volume of 20,667 yd3 received for final cover 
construction. 0 
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TABLE 5-8 

DESCRIPTION 

VEGETATIVE SOIL LAYER PROPERTIES SUMMARY 
CELL 7 and 8 FINAL COVERS 

TEST PROJECT") 
STANDARD SPECIFICATIONS 

Sieve 
Standard Proctor 
Compaction 
Moisture Content 

I 

LABORATORY TEST 
Particle Size: I ASTMD422 I 100% 

Finer than 4.0 in. 
ASTM D 698 ___ 
ASTM D 2216 -__ 

Nuclear Gauge: 
Soil density 
Soil moisture 

I ASTMD4643 I 

~ ~ 

ASTM D 2922 292% 
ASTM D 3017 *3% OMC 

Soil Classification I ASTMD2487 I GC. sc. CL 
Atterberg Limits I ASTMD4318 I --- 
FIELD TEST 
Drive Cylinder I I 

Soil density 292% MDD 
Soil moisture 

APPROXIMATE NUMBER OF 
TEST NUMBER OF TESTS 

FREQUENCY TESTS PERFORMED 
(yd') REQUIRED(*) (FAILURES) 

1 per 5,000 vd3 I I . - -  
11 45 (0) 

1 per 5,000 yd3 1 1  45 (0) 

1 per 5,000 yd3 11 45 (0) 

1 per 5,000 yd3 11 45 (2) 
I per 5,000 yd3 11 45 (2) 

1 per25 19 (0) 
passing nuclear 

tests 

453 (10) 

NOTES: (1) Reference Section 02250 of the Specification and Section 6 of the CQA Plan for further details. 
(2) The approximate number of tests required is based on a total volume of 45,900 yd3 for the Cell 7 and 8 final 

cover construction projects. 
(3) MDD = maximum dry density (unit weight); OMC = optimum moisture content 
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APPROXIMATE 
DESCRIPTION TEST PROJECT(’) TEST NUMBER OF 

(yd? REQUIRED(~) 
STANDARD SPECIFICATIONS FREQUENCY TESTS 

TABLE 5-9 

NUMBER OF 
TESTS 

PERFORMED 
(FAILURES) 

TOPSOIL PROPERTIES SUMMARY 
CELL 7 and 8 FINAL COVERS 

Sieve 
Organic Content 
Soil Classification 
Atterberg Limits 

ASTM D 2974 ___ 1 per 5,000 yd’ 3 4 (0) 
ASTM D 2487 GC, SC, CL 1 per 5,000 yd’ 3 5 (0) 
ASTM D 4318 -_- 1 per 5,000 yd’ 3 5 (0) 

Depth Verification: ASTh4 D 2937 As shown on drawings __- _ _ _  _ _ _  

ES: (1) 
(2) 

Reference Section 02920 of the Specification and Section 6 of the CQA Plan for further details. 
The approximate number of tests required is based on a total volume of 13,100 yd’ for the Cell 7 and 8 final cover 
construction projects. ? 
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6. CONSTRUCTION QUALITY ASSURANCE - GEOSYNTHETICS 

6.1 General 

GeoSyntec monitored the installation of the geosynthetics components of the Cell 7 and 
8 systems. Principal field activities are summarized in Section 3.1.3. Non-conforming or 
questionable practices observed by CQA personnel were brought to the attention of the 
Fluor Fernald QA and the CM for review and correction. 

The total quantity of geomembrane installed during the Cell 7 and 8 final cover 
construction, as measured by CQA personnel, was approximately 720,000 fi’ (66,885 m’). 
The panel layout record drawings for the Cell 7 and 8 final cover geomembranes are 
presented in Appendix 0. 

6.2 Chances in Geosvnthetics Specifications 

RCI and DCN of the geosynthetics drawings and specifications were processed and 
approved according to procedures described in FCP document number ED-1 2-5002 entitled 
“Engineering Design Change Process”. 

These RCIs and DCNs were approved, as appropriate, by the design organization. 
Copies of the RCIs and DCNs issued for the Cell 7 and 8 final cover construction projects 
are presented in Appendices P and Q, respectively. 

6.3 CQA of Geosvnthetic Clay Liner and Cap 

6.3.1 Conformance Testing and Documentation‘ 

A geosynthetic clay cap (GCC) was used in construction of the Cell 7 and 8 final cover 
systems. Rolls of the Bentomat ST GCL, manufactured by Colloid Environmental 
Technologies Company (CETCO) in Lovell, Wyoming were used for the Cell 7 and 8 final 
cover system construction. 

For the Bentomat ST GCL, 1 samples (Nos. GCL-06-1) were collected for conformance 
testing. Two representatives from Fluor Fernald and one representative from GeoSyntec 
visited the CETCO plant in Lovell, Wyoming to observe production, review procedures, and 
sample material in January 2006. In all, 1 Bentomat ST conformance samples were 
obtained at the factory prior to shipment of materials. The sampling frequency met the 
minimum acceptable sample frequency of one per 100,000 ft2 (9,300 m2) required by the 
Project Documents. Conformance samples were forwarded to Golder Testing Laboratory, 
Atlanta, Georgia for hydraulic conductivity testing and to SGI Testing Services, Norcross, 
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Georgia for direct shear testing. Based on the conformance sampling and testing results, 
including the supplier's testing, the lots stated above were approved for construction. 

The conformance test results and the manufacturer's quality control (QC) certificates 
were reviewed by CQA personnel. A summary table for Cell 7 and 8 final cover GCC 
approval is presented in Table 6-1. The manufacturer's QC documentation is presented in 
Appendix E. A 
summary of the physical properties of the GCC and the conformance test frequency is 
presented in Table 6-2. 

GeoSyntec's conformance test results are presented in Appendix G. 

6.3.2 Field Monitoring Activities 

6.3.2.1 Delivery and On-Site Storage 

Upon delivery, GCC rolls were unloaded in a laydown area located south of the OSDF 
construction area and covered with a tarpaulin. The GCC rolls had a plastic wrapping to 
protect against water and premature hydration. An all-terrain lift truck transported the rolls. 
The rolls were temporarily stored adjacent to the construction area prior to deployment. 
CQA personnel periodically monitored the installer's delivery, unloading, and storage 
procedures. Potentially nonconforming or questionable practices observed by CQA 
personnel were brought to the attention of the CM for review and correction. The CQA 
personnel observed that the material was stored and handled in an appropriate manner or 
corrective action was taken, where appropriate. 

6.3.2.2 Deployment 

CQA personnel monitored the deployment of the GCC rolls for the Cell 7 and 8 final 
covers. During deployment, the CQA personnel checked for the following: 

manufacturing defects; 

evidence of premature hydration of the bentonite; 

damage that may have occurred during shipment, storage, and handling; andor 

damage resulting from installation activities. 

If materials were observed to be damaged, the installer was notified and the damaged 
materials were either discarded or repaired. CQA personnel observed repair locations, 
during and after repair. 
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CQA personnel monitored the deployment of the GCC, as well as its condition after 
installation, to verify that the installer followed the following procedures: 

0 
prior to deployment, the installer accepted the subgrade (Certificates of Subgrade 
Acceptance are presented in Appendix H); 

the GCC was unrolled and placed in a manner which kept the roll of GCC in 
sufficient tension to avoid excessive wrinkling using LGP rubber-tracked equipment; 

the rolls were deployed with the geotextile printed with the manufacturer's name 
facing upwards (i.e., woven geotextile up and nonwoven geotextile in contact with 
the underlying soil component); 

measures were taken to avoid entrapment of stones or other objects in the GCC 
panels; 

measures were taken to avoid damage to the underlying clay surface during 
deployment of the rolls; 

measures were taken to keep the GCC free of contamination and protected from 
premature hydration; and 

geomembrane installation immediately followed installation of the GCC. 

After deployment of the GCC, CQA personnel observed that the adjacent rolls of GCC 
were joined using the following procedures: 

adjacent GCC panels were shingled in the direction of the slope to prevent the 
potential for runoff flow to enter the overlapped panel; 

adjacent GCC panels were overlapped a minimum of 6 in. (1 50 mm) along the length 
of the panels and a minimum of 24 in. (600 mm) along the width of the panels; and 

dry bentonite granules were applied between seams of overlapped panels in 
accordance with the GCC manufacturer's recommendation. 

Observed holes or tears in the GCC were repaired by the installer by placing a patch of 
the same material over or under the hole or tear and at a distance of at least 2 ft  (0.6 m) 
beyond the edges of the hole on slopes greater than 5 percent or 1 f t  (0.3 m) beyond the 
edges of the hole or tear on slopes less than 5 percent. Dry bentonite granules were applied 
to the repaired area. In areas where premature hydration of the GCC was detected, the GCC 
was removed and replaced with new approved material. 

0 
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6.4 COA of Geomembrane Cap 

6.4.1 Conformance Testing and Documentation 

The 80-mil (2.0-mm) thick textured HDPE geomembrane was supplied by Agru 
America, (Agru) Georgetown, South Carolina, United States of America. All of the 
geomembrane material needed for the Sell 7 and 8 caps was delivered in 2005. Therefore, 
there was no conformance testing performed in 2006. Conformance testing data was 
presented in the 2005 certification report. 

6.4.2 Field Monitoring Activities 

6.4.2.1 Delivery and On-Site Storage 

Upon delivery to the site, geomembrane rolls were stored in a laydown area located to 
the south of the OSDF construction area. The rolls were transported by a tele-handler 
forklift. Occasionally, the rolls were temporarily stored adjacent to the construction area 
prior to deployment. CQA personnel monitored the delivery, unloading, and storage 
procedures. The CQA personnel compared the roll numbers to the geomembrane rolls that 
were sampled at the manufacturer's plant and also to the bill of lading. The CQA personnel 
observed that, in general, procedures were used that minimized the potential for damage to 
the rolls. 

6.4.2.2 Deployment 

The geomembrane rolls were lifted using a spreader bar attached to a CAT Posi-Trac. 
This LGP rubber-tracked vehicle was used in the deployment of geomembrane panels over 
the previously installed GCC panels using procedures approved by the CM to assure no 
damage to the GCC. The installer generally deployed the geomembrane panels, in 
accordance with the approved panel layout drawings from the top of slope to the bottom. 

The installer used laborers to manually position each panel. 

CQA personnel monitored the deployment of each geomembrane panel or roll. During 
deployment, the CQA personnel checked for the following: 

manufacturing defects; 

damage that may have occurred during shipment, storage, or handling; and/or 

damage resulting from installation activities, including damage as a consequence of 
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panel placement, seaming operations, or weather. 

If the materials were observed to be damaged or deficient, the installer was notified and 
the damaged materials were either discarded or repaired. CQA personnel observed repair 
locations, either during or after the repairs were complete. 

1 It. . 

Details of the geomembrane panel placement were recorded by CQA personnel on the 
panel placement monitoring logs that are presented in Appendix I. 

6.4.2.3 Trial Seams 

Prior to production seaming, the installer prepared geomembrane trial seams at the 
beginning of each seaming period, and at least once each four hours, for each piece of 
seaming equipment used that day prior to seaming. Also, each seamer prepared at least one 
trial seam each day that seaming was performed by that seamer using a specific piece of 
seaming equipment. CQA personnel observed the trial seaming operations. The following 
procedure was used to evaluate the trial seams: 

trial seam samples varying in length from 3 to 15 ft (0.9 to 4.5 m) and having a width 
of approximately 12 in. (0.3 m) wide were welded under similar conditions as for 
production seaming; 

test strips were cut across the trial seam at random locations using a manual die 
press; each test strip was approximately 1 in. (25 mm) wide by 6 in. (1 50 mm) long; 

1 
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at least two test strips were tested in peel and two were tested in shear using a field 
tensiometer; 

the passing criteria for the tests were as follows: 

Fusion 

Peel test - a minimum bonded seam strength of 115 lb/in. (20 kN/m) and the 
observation of a Film Tear Bond (FTB), and 

Shear test - a minimum bonded seam strength of 151 lb/in. (26 kN/m) and the 
observation of a FTB, 

Extrusion 

Peel test - a minimum bonded seam strength of 84 lb/in. (15 kN/m) and the 
observation of a FTB, and 



I- 
* Shear test - a minimum bonded seam strength of 151 lb/in. (26 kN/m); and the 

observation of a FTB, 
0 

If any of the strips failed, corrective actions to the welding procedure were 
implemented, a new trial seam was fabricated, and the test procedure repeated; passing tests 
in both peel and shear were achieved prior to acceptance of the trial seam; if these retest 
strips failed, the welder and/or the equipment were rejected until the problem was corrected 
and two consecutive passing trial seams were completed. 

Once a trial seam passed both tests, the technician was authorized to proceed with 
production seaming following the procedures and controls used to prepare the accepted trial 
seams. 

A total of 139 trial seams were observed by CQA personnel during Cell 7 and 8 final 
cover constructions. A total of 83 trial seams were made using double-track fusion (i.e., hot 
wedge) welders and 56 were made using extrusion welders. In the case of a failing test, the 
retesting protocol described above was followed or the equipment was not used. 

Trial seam samples were not archived. The trial seam test results are presented in 
Appendix J. 

6.4.2.4 Production Seams 

Geomembrane production seaming operations were monitored by CQA personnel. The 
majority of the geomembrane production seams were fabricated using double-track fusion 
(Le., hot wedge) welders. Geomembrane seam repairs were made using hand-held extrusion 
welders. During or after fabrication, the geomembrane seams were visually examined for 
workmanship and continuity. Geomembrane production seaming logs are presented in 
Appendix K. 

6.4.3 Nondestructive Seam Testing 

6.4.3.1 Scope 

Nondestructive testing of geomembrane seams was periodically monitored by CQA 
personnel. Geomembrane seams were nondestructively tested by the installer for continuity 
using the air pressure or the vacuum-box test procedures. Double-track fusion seams were 
tested using air pressure test methods. The vacuum-box test method was used for seams 
made with extrusion welders. Failed air pressure test seams were capped and retested using 
vacuum-box test methods after minimizing the failed seam length. Leaks identified using the 
vacuum-box method were repaired and retested, as described in Section 6.4.5 of this report. 
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6.4.3.2 Air Pressure Testing 

Accessible double-track fusion seams were nondestructively tested using the air 
pressure test. The procedure used by the installer for air pressure testing was as follows: 

a test section was isolated by sealing the ends of the annulus using heat and pressure; 

the needle of a pressure test apparatus was inserted into the annulus at one end of the 
seam; 

the annulus was inflated to a gauge pressure of 25 to 30 psi (1 70 to 200 kPa) with an 
air pump; 

the pressure in the seam was then checked after five minutes; 

if the pressure loss exceeded 3 psi (23 kPa), or if the pressure did not stabilize, the 
faulty area(s) was(were) located and repaired in accordance with Section 6.4.5 of this 
report; 

the location of the test was recorded along with the testing pressures; and 

upon completion of the test, airflow through the entire annulus was confirmed by 
releasing the air from the seam at the opposite end from where the needle was 
inserted. 

Geomembrane air pressure test results are located on the geomembrane production 
seam logs located in Appendix K. 

6.4.3.3 Vacuum-Box Testing 

The vacuum-box was used by the installer to nondestructively test extrusion seams and 
repairs. The procedure used by the installer for vacuum testing was as follows: 

vacuum-box assembly was connected to the vacuum pump; 

a strip of seam was wetted with a soapy solution; 

the vacuum-box assembly was placed over the wetted area; 

the bleed valve was closed and the vacuum valve was opened, if necessary; 

the box was forced onto the sheet until a vacuum was established as evidenced by a 
negative box pressure of approximately 5 psi (34 Ha); 
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the seam was examined through the viewing window for a period of approximately 
20 seconds for the occurrence of air bubbles; 

0 
the vacuum valve was closed and the bleed valve was opened, if necessary; 

the assembly was removed and the process was continued along the seam; and 

the location of any leaks was recorded and marked for repair. 

When nondestructive testing indicated repairs were necessary, repairs were made in 
accordance with procedures presented in Section 6.4.5 of this report and the vacuum-box 
testing repeated. Vacuum test results are shown on the repair log presented in Appendix M. 

6.4.4 Destructive Seam Sample Testing 

6.4.4.1 Scope 

In accordance with the CQA Plan, CQA personnel identified and collected 
geomembrane seam samples for destructive testing. The samples were either forwarded to 
Golder for destructive seam testing or tested in GeoSyntec's on-site, GAI Accredited, 
geomembrane destructive testing lab. 

A total of 92 original geomembrane seam sample locations were identified during Cell 
7 and 8 final cover constructions (Table 6-3). Approximately 34,48 1 linear ft (1 0,5 10 linear 
meters) of seams was constructed. This corresponds to an approximate sample frequency of 
one per 375 linear feet (114 linear meters) of seam. This frequency meets the minimum 
acceptable sample frequency of one per 500 linear feet (150 linear meters) required by the 
CQA Plan. 

There were also six geomembrane seam sample locations identified on extrusion seams. 
These were obtained from areas of larger repairs or suspect seams. 

After the removal of a full seam sample, the installer took at least two geomembrane 
test strips from each end of the destructive sample. Each strip was tested in the field in peel. 
If the peel samples exhibited a Film Tear Bond (FTB) failure mode and minimum required 
strength, the adjacent destructive seam sample was shipped to the laboratory for testing. 

50 

For a destructive seam sample to be considered as passing, the following seam strength 
criteria had to be met on four out of the five tests performed on each of the destructive seam 
specimens obtained from each of the destructive seam samples. 
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The following criteria were used for the SO-mil thick geomembrane seams: 

Fusion 

Peel test - a minimum bonded seam strength of 115 lb/in. (kN/m) and the 
observation of a FTB, and 

Shear test - a minimum bonded seam strength of 151 lb/in. (26 kN/m); and the 
observation of a FTB; and 

Extrusion 

Peel test - a minimum bonded seam strength of 84 lb/in. (15 kN/m); and the 
observation of a FTB, and 

Shear test - a minimum bonded seam strength of 151 lb/in. (26 kN/m); and the 
observation of a FTB. 

In addition, if at least one non-FTB failure (i.e., greater than or equal to 10 percent seam 
separation) was observed, the destructive seam sample was considered to have failed. 

6.4.4.2 Sampling Procedures 0 
At each destructive seam sample location, a test sample that measured approximately 12 

in. (300 mm) across the seam and 42 in. (1.1 m) along the seam was obtained. The sample 
was divided and distributed as follows: 

12 in. (300 mm) wide by 12 in. (300 mm) long for owner's archives; 

12 in. (300 mm) wide by 12 in. (300 mm) long for the installer; and 

18 in. (500 mm) wide by 12 in. (300 mm) long for CQA laboratory testing. 

6.4.4.3 Test Results 

Off-site laboratory testing of geomembrane seam test samples was performed in 
accordance with the CQA Plan at the Golder Testing Laboratory. On-site laboratory 
destructive testing of geomembrane seam samples was performed in accordance with the 
CQA Plan in the GeoSyntec Geomembrane Testing laboratory. In the laboratories, 1-in. 
(25-mm) wide test specimens were removed from the destructive seam sample using a die 
press. Using a tensile testing machine, five test specimens were tested for peel adhesion. 
For fusion seams, tests were performed on both the inside and outside tracks. Additionally, 
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0 five specimens were tested for shear strength. 
acceptancehejection criteria described in Section 6.4.4.1 were used. 

The seam strength criteria and the 

For Cell 7 and 8 final covers, seven failures were recorded on the initial destructive 
seam samples; five of the failures occurred in the field test strips and two failures in the 
laboratory destructive samples (Table 6-3). 

In each case (except for the 2 cases described below), the failed area was isolated by 
selecting additional test-strip locations at a minimum distance of 10 Et (3 m) on either side of 
the failure. If the additional test strips had passing results, a full destructive seam sample 
was taken. These destructive seam samples were tested in accordance with procedures 
previously described in this section. For the Cell 7 and 8 final covers, 14 additional seam 
samples were obtained to isolate the failure and on the reconstructed seams, as indicated in 
Table 6-3. 

There were two cases where the seaming was suspected to be inadequate and was tested 
and rejected. 

Seaming on May 24 was suspect because the extrusion seams were tack welded 
on a previous date. The contractor did not remove the tack weld to dry the seam 
prior to welding. Destructive samples were obtained and tested. The tests failed. 
All of the extrusion seaming on that date where the seams were not dried prior to 
welding were capped. 

Two destructive samples (DS-30 and DS-33) were obtained from seam 18/26. 
This seam was suspect due to a lack of preparation of a very dirty geomembrane. 
Both destructive samples failed. Another destructive sample (DS-34) was taken 
near the beginning of the next seam that the welding device (No. 10) welded to 
confirm that there was not a problem with the machine. This test passed 
confiiing that the machine did not have a problem. The entire seam (18/26) 
was capped. Extra care was taken to clean the geomembrane prior to welding 
the repair. Additional destructive tests (DS-41 and DS-42) were taken from the 
repair. These both passed. 

Seams having failing destructive samples were repaired using procedures presented in 
Section 6.4.5. The destructive seam test sample locations were also repaired using the 
procedures presented in Section 6.4.5. The destructive seam test results and a summary of 
the number of samples obtained are presented in Appendix L. 

6.4.5 Geomembrane Repairs 
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The procedures presented in this subsection were used by the installer during the 
following repair operations: 

0 
patching holes and tears; 

capping failed seams; and 

spot-extruding impact damage or other minor scratches. 

The repair procedure for fusion seams was to cap strip the failed seam. This procedure 
was used for seams with insufficient overlap and used for failing destructive tests. In the 
cases where patches or caps were used to repair the damaged geomembrane (i.e., small 
holes, tears, or on seams which failed nondestructive or destructive tests), an approximately 
12 in. (300 mm) wide capping strip was used. All seam intersections &e., T-seams) were 
patched. During the repair or panel tie-in operations, the following provisions were 
implemented: 

technicians and seaming equipment used during repair operations had trial seams 
approved prior to use; 

geomembrane surfaces to be repaired were clean and dry at the time they were 
welded; 

patches or caps extended at least 6 in. (0.15 m) beyond the edge of the defect, and all 
corners were rounded; 

repairs were vacuum tested where accessible, and visually observed for continuity. 

Appendix M presents repair summary logs for the Cell 7 and 8 final cover 
geomembranes. Complete panel layout drawings indicating the location of seam and panel 
repairs are shown on the Record Drawings presented in Appendix 0. 

6.4.6 Electrical Leak Detection Testing 

The electrical leak detection testing was performed on the Cell 7 and 8 final cover 
geomembranes. The method uses the flow of electrical current to detect leaks or breaches in 
a geomembrane liner. The leak detection testing was performed by Leak Location Services, 
Inc. (LLSI) of San Antonio, Texas, as a subcontractor to FFC. The testing was performed on 
the exposed (or bare) geomembrane prior to installation of the overlying geotextile cushion 
and placement of the cover drainage material. 

No leaks were found in the Cell 7 geomembrane. For the Cell 8 final cover 
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geomembrane, 1 leak was detected during testing. The leak was located on Panel No. 57. 
The detected leak was repaired by the installer following the repair procedures described in 
this Section. The repaired areas were retested by LLSI and no additional leaks were found. 
All repairs on the geomembranes referenced in this paragraph were non-destructively tested 
utilizing both the electrical leak detection and vacuum box techniques. 

Appendix N presents 2 reports (covering 10 individual surveys) on the electrical leak 
detection testing which was conducted as part of the Cell 7 and 8 final cover construction 
projects. 

6.5 COA of Geotextiles 

6.5.1 Conformance Testing and Documentation 

A needle-punched nonwoven geotextile having a minimum mass per unit area of 8 
oz/yd2 (270 g/m2) was used as the geotextile cushion layer for the Cell 7 and 8 final cover 
systems. This geotextile was also manufactured and supplied by Synthetic Industries. 

CQA personnel obtained 6 conformance samples from the 62 geotextile rolls delivered 
to the site. This sampling frequency exceed the minimum acceptable frequency of one per - -  
100,000 ft2 (9,300 m2) required by the Project Documents. 0 

The conformance samples were forwarded to Golder for testing. The conformance test 
results and the manufacturer's QC certificates were reviewed by CQA personnel and were 
found to be in compliance with the Project Documents. The manufacturer's QC 
documentation is presented in Appendix E. The conformance test results are presented in 
Appendix G. A summary of the properties of the geotextile material and the conformance 
test results is presented in Table 6-4. 

6.5.2 Field Monitoring Activities 

6.5.2.1 Delivery and On-Site Storage 

Upon delivery to the site, geotextile rolls were stored in a laydown area south of the 
OSDF construction area. The geotextile rolls had a plastic wrapping to protect against 
ultraviolet radiation, dust, and dirt. The geotextile rolls were transported by a tele-handler 
forklift. The rolls were deployed or temporarily stored adjacent to the construction area 
prior to deployment. CQA personnel periodically monitored the delivery, unloading, and 
storage procedures. The CQA personnel observed that the material was handled in an 
appropriate manner. 
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’ 6.5.2.2 Deployment 

CQA personnel monitored the deployment of the geotextile rolls for the following: 

manufacturing defects; 

damage that may have occurred during shipment, storage, and handling; and 

damage resulting from installation activities. 

If any materials were observed to be damaged, the installer was notified and the 
damaged materials were either discarded or repaired. CQA personnel observed repair 
locations, either during or after the repair was completed. 

I 

CQA personnel monitored the deployment of the geotextile as well as its condition 
after installation, to ensure that the installer: unrolled the geotextile down the slope 
in a manner which kept the geotextile panel in sufficient tension to avoid excessive 
wrinkling and folding; and 

took measures to avoid the entrapment of dust, stones, and) other -objects in the 
geotextile 

Afier deployment of the geotextile, CQA personnel observed that the following 0 
procedures were used by the installer to join adjacent rolls of geotextile: 

geotextile panels were overlapped a minimum of 6 in. (0.15 m); and 

geotextile panels were continuously sewn. 

The installer used a 2200-B Union Special sewing machine. The seams were sewn with 
a single-thread chain stitch using a nylon bonded thread. 

The installer repaired holes or tears in the geotextile by placing a patch of the same 
material over the hole or tear with at least 2 ft (0.6 m) beyond the edges of the hole or tear 
and overlapped 6 in. (150 mm) and sewn. 

6.6 COA of Erosion Mat 

6.6.1 Material Types 

Two types of erosion mat were used in construction of the Cell 7 and 8 final covers: 

55 06.10.29 



a biodegradable, woven jute matting having a minimum mass per unit area of 14.7 
odyd2 (500 g/m2) was used as the erosion mat for the final covers; this jute matting 
was manufactured and supplied by Indian Valley Industries, Inc. in Johnson City, 
New York; and 

a biodegradable, woven erosion mat, made of coir (coconut) fiber and having a 
minimum mass per unit area of 26.8 oz/yd2 (900 g/m2) was used as the erosion mat 
in specific locations of the final cover systems; this erosion mat was also 
manufactured and supplied by Indian Valley Industries, Inc. in Johnson City, New 
York. 

The manufacturers’ certificates for the two erosion mat products are presented in 
Appendix D. 

6.6.2 Field Monitoring Activities 

During installation of the erosion mat, CQA personnel periodically monitored the 
following: 

two panels (i.e., two roll widths) of the coir matting were installed at the specific 
locations required by the Construction Drawings and other project documents; 

erosion mat panels were overlapped in accordance with the manufacturers’ 
recommendations; and 

adjacent panels were stapled in accordance with manufacturers’ recommendations 
using a minimum 6 in. (1 50 mm) long staples. 
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TABLE 6-1 

LOT No. Sample 
u) 

GEOSYNTHETIC CLAY CAP CONFORMANCE TESTING APPROVAL SUMMARY 
CELL 7-8 FINAL COVERS 

No. of Square 
Rolls Footage u, 

CQA MQC RoU No. CQA MQC Roll Nos. 
Roll Direct Hydraulic Test Test Approved for 

No. (I) Shear Conductivity Results Results Construction 

GCM6-I 200606LO 893 881 861,878,895 Pass Pass 860-903 44 99,000 

Notes: 1. CQA Roll No. is roll used for conformance testing (direct shear and hydraulic conductivity). 
2. MQC Roll No. is roll used for manufacturer's QC testing (direct shear and hydraulic conductivity). 
3. Number of rolls given is total delivered to site for use in the OSDF. 
4. Square footage for total number of rolls given. 
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Manf. QC 

40,000 

40,000 
100,000 

40,000 

40,000 

40,000 

40,000 

40,000 

40,000 

40,000 

Conformance QA 

NA 

NA 
100,000 

or per lot 

NA 

NA 

NA 

100,000 

NA 

NA 

NA 

TABLE 6-2 

GEOSYNTHETIC CLAY CAP PHYSICAL PROPERTIES SUMMARY 
CELL 7-8 FINAL COVERS 

I I I 
DESCRIPTION TEST MANUFACTURER PROJEC?') 

STANDARD SPECIFICATIONS"' SPECIFICATIONS 

ASTM D 5993 

LD Shear - 6.5" 

Hydraulic Conductivity (cds)  ASTM D 5887 15x10" I 5 ~ 1 0 ~  
((I' = 5 psi) 

Fluid Loss (ml) ASTM D 5891 18 max I18 

Bentonite Free Swell (mV2g) ASTM D 5890 24 1 24 

Tensile Strength (Ibh.) ASTM D 4595 35 ?35 
Total No. ( Total No. of Bentomat ST Rolls Delivered to Site: 44 (99,000 f?) 

Notes: (1) Reference Section 02772P of the Specifications and Section 8 of the CQA Plan for M e r  details. 
(2) Ambient placement temperatures are between 4OoF and 104OF. The GCC rolls are overlapped a minimum of 6 in. along edges, with a 24 in. end overlap. 

No horizontal seams are allowed on the slopes ( 3 H l V ) .  Patches extend 12 in. beyond a defect on 55% slope areas and 24 in. on 25% slope areas. Granular -entonite is placed 
between seams involving Bentomat ST. 

(3) Bentomat ST is the GCL used for Cell 7-8 final cover constructions. Roll dimensions are 15 ft by 150 ft. 
(4) Peak Shear Strength and Large-Displacement (LD) shear strength at normal stress of 5,20,45 psi, reported as Secant Angle in degrees. 
(5 )  Testing shall be performed at a hquency of one per lot or at listed frequency, whichever is grgater. A lot is defined by ASTM D 4354. 

MD - Machine Direction; XD - Cross-Machine Direction; NA - Not Applicable; (I' = Effective Confining Stress. 

- f  ~ 
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TABLE 6-3 

Panel Deployment 

80-MIL THICK HDPE GEOMEMBRANE (TEXTURED) 
) SEAM PROPERTIES SUMMARY 

CELL 7-8 FINAL COVERS 

--- ___ --- bient placement temperatures are between 40°F sumption used for destructive seam testing is that each 
1 is approximately 22.5 !I by 400 A (avg.) 

I I I I 

Trial Seams: (peel) 

TEST 1 SPECIFICATIONS I I I STANDARD DESCRIPTION 

ASTM D 6392 FrB FrB 
115 ppi 84 ppi 

REQUIREMENTS 

ASTMD6392 FTB 
115 ppi 

APPROXIMATE 
NUMBER OF 

TESTS REQUIRED 

M O O  linear feet 
FTB forprimaryseam 

84 ppi and 

I I Fusion I Extrusion I I 

ASTMD6392 
11150 linear feet 
for reconstructed 

seams 

FrB 
151 ppi 151 ppi 

Prior to seaming period 
every 4 hours, or if 
seaming apparatus is turned OK 

Minimum of: 
2 peel per trial seam 
2 shear per trial seam 

I I I I 1 

rlotes: ( I )  One failure requires two consecutive successful trial seams. 

DESCRIPTION 

Seamstrength (1). . 
production Welds 

Reconstructed Seams 
and 

APPROXIMATE 
NUMBER OF 

TESTS 
REQUIRED 

69 

4 

rlote: R e f v c e  Section 02770 of the Specifications and Section 7 of the CQA Plan for F e r  detai!s. 
1 m. wde test stnps are tested at a stram rate of 2 m. per m u t e .  Four of five specunens meetmg the strength requirement is acceptable provided that the FTB requirements are met. 
FrB = Film Tear Bond (maximum 10 percent seam separation) 

$1 
(3) 
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TABLE 6-4 

NONWOVEN GEOTEXTILE (8 oz/yd2) CUSHION PROPERTIES SUMMARY 

DESCRIPTION TEST 
STANDARD 

Mass Per Unit Area (odyd’) I ASTM D 5261 

MANUFACTURER 
SPECIFICATIONS 

(MARV) (4) 

Static Puncture Strength (Ibs) I ASTM D 6241 

PROJEC?” 
SPECIFICATIONS 

_ _ _ _ _ _ _ ~  

Grab Strength (Ib) 1 ASTM D 4632 

REQUIRED PASSING 

Ultraviolet Resistance (%) ASTM D 4355 

Nonwoven Needle punched t Polymer Composition (%) 

Manf. QC 

50,000 

50,000 

CELL 7-8 FINAL COVERS 

I I I I 

Conf. QA Manf. QC Conf. QA Manf. Conf. QA 
QC@) 

100,000 8 5 10 6 

100,000 5 10 6 

5 50,000 I 100,000 I 

28 8 I 

10 I 6 
350 I 2350 

50,000 

50,000 

100,000 5 10 6 

100,000 5 10 6 

95% 
polypropylene polypropylene or 

polyester by weight 

, Cert.Ltr. NA NA NA NA NA 
I 

TEST 

~ Cert .~tr .  I NA I NA 1 NA I NA I NA 

FREQUENCY 

Tear Strength (Ib) 

Puncture Strength (Ib) 

ASTM D 4533 

ASTM D 4833 

75 

90 

275 

3 0  

NA NA 

RANGE OF TEST 
RESULTS 

395.5 

102.8 

207.4 136.1 

NA I NA I 
Total Number of Rolls Delivered to Site(5’: 62 Total Number of Conformance Samples: 6 

Notes: (1) 
(2) 
(3) 
(4) 
(5) 
(6) 

Reference Section 02714P of the Specifications and Section 9 of the CQA Plan for Mer details. 
The approximate number of tests required is based on total number of rolls delivered to the site. 
Roll dimensions are 15 A by 450 A for 8-odydz geotextile. 
MARV = (minimum average roll value), 95 percent lower confidence limit. 
Additional rolls of lO-odyd geotextile were delivered to site but not used as Cushion Geotextile. 
An additional 2 rolls of IO-odyd’ geotextile were tesed by manufacturing but not used as Cushion Geotextile. 
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7. SUMMARY AND CONCLUSIONS 

Construction of the OSDF Phase V - Cell 7 and 8 final cover construction projects 
for the FCP was carried out during the period from January 2006 through October 2006. 
During this time, GeoSyntec provided on-site CQA personnel to monitor the 
construction of the projects. As part of the CQA activities, GeoSyntec on-site CQA 
personnel monitored the construction and installation of the following components: 

earthwork for Cell 7 and 8 final covers - select impacted material layer 
placement, contouring layer construction, compacted clay cap construction, 
cover drainage layer, biointrusion barrier and choke stone layer placement; 
granular filter placement, rockfill placement, vegetative soil layer construction, 
topsoil placement, and vegetation, monitoring access construction, and riprap 
placement; 

geosynthetics (installation of GCC; Cells 7 and 8 geomembrane cap, geotextile 
cushion layers, and Cells 7 and 8 erosion mat); and 

During construction of the above components, CQA personnel verified that 
conformance and CQA testing were performed on the construction materials at the 
frequencies required in the Project Documents, and that materials meeting the project 
document requirements were used. CQA personnel also verified that conditions or 
materials identified as not conforming to the Project Documents were replaced, 
repaired, and/or retested, and that all non-conformances associated with the construction 
were resolved through disposition by the Fluor Fernald Construction Manager with 
conchence by the Fluor Fernald Engineering, Quality Assurance and the Resident 
Engineer. Copies of the non-conformance reports (NCRs) written during construction 
of the Phase V - Cell 7 and 8 final cover projects are included as Appendix R to this 
CQA final report. 

Based on GeoSyntec's understanding of the project requirements, the results of 
testing conducted as part of the CQA monitoring activities, and the documentation by 
GeoSyntec's on-site CQA personnel as described in this report, it is concluded that the 
Phase V - Cell 7 and 8 final cover construction projects for the OSDF were constructed in 
general accordance with the Project Documents (i.e., Technical Specifications, 
Construction Drawings, and all applicable DCNs). 

James A. Fleck, P.E. 
Resident EngineerEngineer-of-Record 
Ohio P.E. NO. E-61801 
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APPENDIX B 

WEEKLY FIELD REPORTS 
AND CORRESPONDENCE 
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M GeoSyntec Consultants I -- I 
I I  

4 
5 

FLUOR FERNALD 

0 0 0 
0 0 0 

.‘WEEKLY FIELD REPORT 
I I I 

FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:N 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 08 Januarv 2006 

WEEKLY REPORT NO. 438 

The report period covered by Weekly Report No. 438 is from Monday, 2 Janunary 2006 through Sunday, 8 
January 2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) 
Consultant’s Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was 1.6 inches of precipitation recorded. 

Construction Promess 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

I Total I 149 I 0 I 149 I 
Phase V -Cell 7 Final Cover Construction 

FFC continued placement of select material and contouring layer on the west slope of Cell 7 during the report 
period. 

Construction Submittal Review 

Construction submittals were reviewed as required. 

Design Clarifications and Modifications 

None 

Meetings 

Attended daily construction plan-of-the-day meetings and the weekly (Thursday) impacted material placement 
o n e e t i n g s .  GeoSyntec personnel also attended additional meetings as requested throughout the week. 

Per: C. Sukow/J. Fleck Page 1 of 2 
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- - GeoSyntec Consultants FLUOR FERN-aD 

~ @'WEEKLY FIELD REPORT 
I I I 

I 1 I 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:W 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 08 January 2006 

1 

WEEKLY REPORT NO. 438 

Survey 

GeoSyntec reviewed progress survey certification points as needed for Cell 7 and 8 final cover system layers. 
Survey points were reviewed generally within 4 hours of receipt of survey data. 

Construction Qualitv Control CCQC) 

Phase V - Borrow Area Excavation, Clay Screening and Restoration Activities 

No activities. 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture/density tests were 
performed on lifts of Category 1 soil as required. 

Phase V - Cell 6 and Cell 7 Final Cover Construction 0 
CQC monitored the placement and compaction of the Cell 7 contouring layer. Moisture/density tests were 
performed on lifts of contouring layer as required. 

CQC continued testing stone materials for the Cell 7 and Cell 8 caps. CQC also began equipment calibrations 
for laboratory equipment. 

Health and Safetv 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor's daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 3 January 2006 covered home safety tips. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 2. c. sukow, 

0 3. 
C. Walker, 4. D.Evans, 

5 .  T. Willis, 6 .  A. Wendt, 
7 J. Battle, and 8. S .  Abney. 

Per: C. Sukow/J. Fleck Page 2 of 2 
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134 46 180 
0 23 23 
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3 
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' m E m y  FIELD REPORT 
1 I I 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 15 Januarv 2006 

0 0 0 
0 0 0 

WEEKLY REPORT NO. 439 

5 
Total 

The report period covered by Weekly Report No. 439 is from Monday, 9 Janunary 2006 through Sunday, 15 
January 2006. The Resident Engineer's Weekly Report and the Construction Quality Control (CQC) 
Consultant's Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was 1.3 inches of precipitation recorded. 

0 0 0 
134 69 203 

Construction Progress 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

I Category I Cell7 I Cell8 I Total I 

Phase V -Cell 7 Final Cover Construction 

No construction activities. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Per: C. Sukow/J. Fleck Page 1 of 1 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE N2 8s  V CONSTRUCTION WEEK ENDING: 15 Januarv 2006 

WEEKLY REPORT NO. 439 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item DescriDtion 
None 

RE Recommended 
Disposition status 

.Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

\ 

Design Clarifications and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck Page 2 of 3 
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WEEKLY FIELD REPORT a 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 15 Januarv 2006 

WEEKLY REPORT NO. 439 

Construction Oualitv Control (COC) 

Phase V - Borrow Area Excavation, Clay Screening and Restoration Activities 

No activities. 

Phase V - Impacted Materials Placement 
\ 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture/density tests were 
performed on lifts of Category 1 soil as required. 

Phase V - Cell 6 and Cell 7 Final Cover Construction 

O C Q C  continued testing stone materials for the Cell 7 and Cell 8 caps. 

Health and Safety 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 10 January 2006 covered the Fernald radiation control program. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 2. c.sukow, 
3. C. Walker, 4. D.Evans, 
5 .  T. Willis, , 6. A. Wendt, 
7 J. Battle, and 8. S .  Abney. 

Per: C. Sukow/J. Fleck Page 3 of 3 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:W 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 29 January 2006 

WEEKLY REPORT NO. 441 

0 0 0 
0 0 0 

The report period covered by Weekly Report No. 441 is from Monday, 23 Janunary 2006 through Sunday, 29 
January 2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) 
Consultant’s Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was 0.6 inches of precipitation recorded. 

Construction Promess 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck - 

loads by cell are compiled as follows: 

[Category I Cell 7 I Cell8 I Total I 

I 5  l o l o l o l  
I Total I 405 I 13 I 418 I 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

FFC continued placement of contouring layer on the west slope of Cell 7 wring the report period. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal RE Recommended 
No. Item Description Disposition Status 
None 

Qer: C. SukowIJ. Fleck 

OGeoSyntec Consultants FILE No. 1 -05-WFR 

Page 1 of 1 



FLUOR FERNALD 
- 
Ilr 
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LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.@ 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 29 Januarv 2006 

L 1 I I 

WEEKLY REPORT NO. 441 
, 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE 
Disposition 

Recommended 
status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

w a s e  V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

Design Clarifications and Modifications 

None 

RE Recommended 
Disposition status 

a e r :  C. Sukow/J. Fleck Page 2 of 3 
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LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:B 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 29 January 2006 

l l  FLUOR FERNALD 

Survev 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Construction Oualitv Control (COC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture/density tests were 
@erfbrmed on lifts of Category 1 soil as required. 

/ 
Phase V - Cell 6 and Cell 7 Final Cover Construction 

CQC continued testing stone materials for the Cell 7 and Cell 8 caps. 

Health and Safetv 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 23 January 2006 covered recent near misses at the Fernald project. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 2. c. sukow, 
3. C. Walker, 4. D. Evans (Real Time), 
5. T. Willis (Real Time), 6.  A. Wendt,. 7. S. Abney. 

m e r :  C. Sukow/J. Fleck Page 3 of 3 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:B 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 12 February 2006 

- =- 
GeoSyntec Consultants 

2 
3 

FLUOR FERNALD 

0 19 19 
0 0 0 

4 
5 

The report period covered by Weekly Report No. 443 is fiom Monday, 6 February 2006 through Sunday, 12 
February 2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) 
Consultant’s Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was 0.4 inches of precipitation recorded. 

0 0 0 
0 0 I 0 

Construction Promess 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

I Categorv I Cell 7 I Cell8 I Total I 
I 1 1 42 I 39 I 81 I 

I Total I 42 I 58 I 100 1 
Phase V -Cell 7 and Cell 8 Final Cover Construction 

FFC continued placement of contouring layer on the west slope of Cell 7 during the report period. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal RE Recommended 
No. Item Description Disposition status 
None 

Per: C. Sukow/J. Fleck 

I OGeoSyntec Consultants FILE No. 1-05-WFR 
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LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:U 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 12 Februarv 2006 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

. P h a s e  V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal RE Recommended 

None 
No. Item Description Disposition status 

Desien Clarifications and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 
Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

, Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Cell 3 Top of Biointrusion Layer, ' Top of Granular Filter Layer; 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDI?) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 12 Februarv 2006 

WEEKLY REPORT NO. 443 

Construction Qualitv Control (COC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture/density tests were 
performed on lifts of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC continued testing stone materials for the Cell 7 and Cell 8 caps. 

Health and Safetv 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
.personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 6 February 2006 covered first aide for choking. GeoSyntec personnel also attended to 
Fluor safety leadership meeting on 7 February 2006. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 2. c. sukow, 
3. C. Walker, 4. D. Evans (Real Time), 
5. T. Willis (Real Time), 6 .  A. Wendt, 
7. S. Abney. 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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5 
Total 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 

0 0 0 
196 613 809 

TASK NO.:M 1 DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 19 FebruarvG06 
WEEKLY REPORT NO. 444 

0 

The report period covered by Weekly Report No. 444 is from Monday, 13 February 2006 through Sunday, 19 
February 2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) 
Consultant’s Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was 0.4 inches of precipitation recorded. 

Construction Progress 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

Cate o Cell7 Cell8 Total 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

No work activities during the report period. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Per: C. Sukow/J. Fleck Page 1 of 3 

OGeoSyntec Consultants FILE No. 1-05-WFR h ~~ 
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LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:@ 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 19 February 2006 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition StatUS 

@Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Design Clarifications and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

0 
Per: C. Sukow/J. Fleck Page 2 of 3 
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WEEKLY FIELD REPORT 

PROJECT: ON-SITE DISPOSAL FACILITY COSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:GO3542 TASK NO.:U 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 19 February 2006 

WEEKLY REPORT NO. 444 

Construction Quality Control CCOC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture/density tests were 
performed on lifts of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC continued testing stone materials for the Cell 7 and Cell 8 caps. 

Health and Safety 
I 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
@personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 6 February 2006 covered first aide for choking. GeoSyntec personnel also attended to 
Fluor safety leadership meeting on 7 February 2006. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1 .  J. Fleck, 2. c.sukow, 
3. C. Walker, 4. D. Evans (Real Time), 
5. T. Willis (Real Time), 6. A. Wendt, 
7. S.Abney. 

Per: C. Sukow/J. Fleck Page 3 of 3 
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The report period covered by Weekly Report No. 445 is fiom Monday, 20 February 2006 through Sunday, 26 
February 2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) 
Consultant’s Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was no precipitation recorded. 

5 
Total 

Construction Progress 

0 0 0 
47 311 358 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

I Category I Cell 7 I Cell8 I Total I 

Fluor fernald also cleaned out the east half of the Cell 8 catchment basin for the placement of protective and 
select impacted material. 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

No work activities during the report period. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Per: C. Sukow/J. Fleck Page 1 of 3 
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LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:B 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 26 Februarv 2006 

- =- e GeoSyntec Consultants I /  FLUOR FERNALD 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

@ P h a s e  V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Design Clarifications and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck Page 2 of 3 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF') 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 26 Februarv 2006 

WEEKLY REPORT NO. 445 

Construction Oualitv Control CCOC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture/density tests were 
performed on lifts of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC continued testing stone materials for the Cell 7 and Cell 8 caps. 

Health and Safety \ 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
@ersonnel attended the Contractor's daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 2 1 February 2006 covered hazardous landfill gases (H2S). 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 2. c. sukow, 
3. C. Walker, 4. D. Evans (Real Time), 
5 .  T. Willis (Real Time), 6. A. Wendt, 
7. S. Abney. 

\ 

Per: C. SukowIJ. Fleck Page 3 of 3 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 05 March 2006 

WEEKLY REPORT NO. 446 

The report period covered by Weekly Report No. 446 is from Monday, 27 February 2006 through Sunday, 5 
March 2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) 
Consultant’s Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was no precipitation recorded. 

Construction Promess 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

No work activities during the report period. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal RE Recommended 
No. Item Description Disposition status 
None 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1 -05-WFR 
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LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 05 March 2006 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

e a s e  V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal RE Recommended 

None 
No. Item Description Disposition status 

Design Clarifications and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck Page 2 of 3 

OGeoSyntec Consultants FILE No. 1 -05-WFR 



I I I 1 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 05 March 2006 

WEEKLY REPORT NO. 446 

Construction Oualitv Control (COC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture[density tests were 
performed on lifts of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC continued testing stone materials for the Cell 7 and Cell 8 caps. 

Health and Safetv 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
ersonnel attended the Contractor's daily constructionhealth and safety tailgate meetings. e 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 1 March 2006 covered a heavy equipment fatality in West Virginia. 1 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staf€personnel on site for the report period: 

1. J. Fleck, 2. c. sukow, 
3. C. Walker, 4. D. Evans (Real Time), 
5.  T. Willis (Real Time), 6 .  A. Wendt, and 
7. S. Abney (part time). 

Per: C. Sukow/J. Fleck Page 3 of 3 
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Cell 7 Cell8 Total 
29 276 305 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:W 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 12 March 2006 

WEEKLY REPORT NO. 447 

3 
4 

The report period covered by Weekly Report No. 447 is from Monday, 6 March 2006 through Sunday, 12 
March 2006. The Resident Engineer's Weekly Report and the Construction Quality Control (CQC) 
Consultant's Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was 1.8 inches of precipitation recorded. 

0 0 0 
0 0 0 

Construction Promess 

5 
Total 

Phase V - Impacted Material Placement 

0 0 0 
29 276 305 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

No work activities during the report period. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Per: C. Sukow/J. Fleck Page 1 of _2 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:H 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 12 March 2006 

WEEKLY REPORT NO. 447 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal RE Recommended 
No. Item Description Disposition 
None 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal RE Recommended 
No. Item Description Disposition Status 
None 

status 

e a s e  V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal RE Recommended 
No. Item Description Disposition Status 
None 

Design Clarifications'and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1 -05-WFR I 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:H 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 12 March 2006 

WEEKLY REPORT NO. 447 

Construction Oualitv Control CCOC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture/density tests were 
performed on lifts of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC continued testing No.78 and No.57 stone materials for the Cell 7 and Cell 8 caps. 

Health and Safety 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
e n n e l  attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 6 March 2006 covered recent site injuries. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 2. c. sukow, 
3. C. Walker, 4. D.Evans, 
5 .  T. Willis (Real Time), 6. A. Wendt, 
7. W.Ray 8. J. Battle, and 
9. S.Abney. 

Per: C. Sukow/J. Fleck 
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PROJECT: ON-SITE DISPOSAL FACILITY COSDF') 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:@ 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 19 March 2006 

WEEKLY REPORT NO. 448 

The report period covered by Weekly Report No. 448 is from Monday, 13 March 2006 through Sunday, 19 
March 2006. The Resident Engineer's Weekly Report and the Construction Quality Control (CQC) 
Consultant's Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was 3.4 inches of precipitation recorded. 

Construction Progress 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: " 

I Category I Cell7 I Cell8 I Total I 

I Total I 0 1 1040 I 1040 I 
Fluor Fernald began to clean the catchment basin in Cell 8 during the report period. 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

The interim winter cover between Cell 6 and Cell 7 was removed and clay liner placement commenced on 18 
March 2006. Fluor Fernald received shipments of GCL and geotextiles during the report period. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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FLUOR FERNALD - GeoSyntec Consultants 

WEEKLY FIELD REPORT 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 19 March 2006 

WEEKLY REPORT NO. 448 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

'RE Recommended 
Disposition status 

w a s e  V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal RE Recommended 
No. Item Description Disposition Status 
None 

Design Clarifications and Modifications 
\ 

None 

Survev 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1 -05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:GO3542 TASK NO.:@ 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 19 March 2006 

WEEKLY REPORT NO. 448 

Construction Oualitv Control (COC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture/density tests were 
performed on lifts of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC continued to monitor the placement of clay liner and contouring layer on the Cell 7 cap. 
Moisture/density tests were performed on lifts of clay liner as required. 

CQC continued testing No.78 and Type D stone materials for the Cell 7 and Cell 8 caps. 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 15 March 2006 covered proper rigging. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. 
3. 
5. 
7. 
9. 
11 

J. Fleck, 2. c. sukow, 
C. Walker, 4. D.Evans, 
T. Willis (Real Time), 6. A. Wendt, 
W. Ray, 8. J. Tibbs, 
J. Carmth, 
S. Abney. 

10. J. Greaves, and 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1 -05-WFR 
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FLUOR FERNALD - GeoSyntec Consultants 

WEEKLY FIELD REPORT 

Category Cell7 Cell8 
1 0 667 
2 0 41 1 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:U 
DESClUPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 26 March 2006 

WEEKLY REPORT NO. 449 

Total 
667 
411 

The report period covered by Weekly Report No. 449 is from Monday, 20 March 2006 through Sunday, 26 
March 2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) 
Consultant’s Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was 1 .O inches of precipitation recorded. 

3 
4 

Construction Propress 

0 0 0 
0 0 0 

Phase V - Impacted Material Placement 

5 
Total 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

0 0 0 
0 1078 1078 

Fluor Fernald continued to clean the catchment basin in Cell 8 during the report period. 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

Clay liner placement in Cell 7 continued during the report period. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Per: C. Sukow/J. Fleck Page 1 of 3 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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FLUOR FERNALD 

WEEKLY FIELD REPORT 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF] 
LOCATION:FERNALD, OHIO PROJECT NO.:GQ3542 TASK NO.:% 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 26 March 2006 

WEEKLY REPORT NO. 449 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 

' None 

RE Recommended 
Disposition status 

e s e  V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Design Clarifications and Modifkations 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck Page 2 of 3 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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WEEKLY FIELD REPORT 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:H 
DESCRIPTI0N:PHASE n72 & V CONSTRUCTION WEEK ENDING: 26 March 2006 

, WEEKLY REPORT NO. 449 

Construction' Oualitv Control CCOC~ 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture/density tests were 
performed on lifts of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC continued to monitor the placement of clay liner and contouring layer on the Cell 7 cap. 
Moisture/density tests were performed on lifts of clay liner as required. 

CQC continued testing No.78 for the Cell 7 and Cell 8 caps. CQC also worked on the Final Report for the 
2005 construction season. 

a e a l t h  and Safety 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor's daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 20 March 2006 covered winter weather driving. GeoSyntec personnel also attended 
Fluor Fernalds leadership training on 24 March 2006. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 2. c. sukow, 
3. C. Walker, 4. D.Evans, 
5. T. Willis (Real Time), 6. A. Wendt, 
7. w. Ray, 8. J. Tibbs, 
9. J. Carruth,. 10. J. Greaves, 
11. B. Cassidy, and 12. S. Abney. 

Per: C. Sukow/J. Fleck Page 3 of 3 
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FLUOR FERNALD 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:@ 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 02 April 2006 

WEEKLY REPORT NO. 450 

Category 
1 

The report period covered by Weekly Report No. 450 is from Monday, 27 March 2006 through Sunday, 2 
April 2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) 
Consultant’s Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 

I projects. During the period, there was 0.8 inches of precipitation recorded. 

Cell7 Cell8 Total 
0 266 266 

i Construction Progress 

5 
Total 

~ 

Phase V - Impacted Material Placement 

0 0 0 
0 407 407 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

I 

Fluor Fernald continued to clean the catchment basin in Cell 8 during the report period. 

~ 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

Clay liner placement in Cell 7 continued during the report period. Fluor Fernald began the deployment of 
geomembrane liner (GML) and geosynthetic clay liner (GCL) on 29 March 2006. Vegetative Cover and Top 
Soil placement continued on the west slope of Cell 7 covering last years cap construction. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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WEEKLY FIELD REPORT 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 02 Awil2006 

WEEKLY REPORT NO. 450 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal RE Recommended 

None 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal RE Recommended 

None 

No. Item Description Disposition status 

No. Item Description Disposition status 

e h a s e  V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal RE Recommended 
No. Item Description Disposition Status 
None 

Design Clarifications and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C .  Sukow/J. Fleck Page 2 of 3 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:GO3542 TASK NO.:E 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 02 A R ~  2006 

WEEKLY REPORT NO. 450 

Construction Oualitv Control (COC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture/density tests were 
performed on lifts of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the deployment of GML on the Cell 7 cap. CQC continued to monitor the placement of clay 
liner and contouring layer on the Cell 7 cap. Moisture/density tests were performed on lifts of clay liner and 
vegetative cover as required. 

CQC continued work on the Final Report for the 2005 construction season. 

a e a l t h  and Safety 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor's daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 28 March 2006 covered control area driving patterns. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. 
3. 
5. 
7. 
9. 
11. 

J. Fleck, 2. c.sukow, 
C. Walker, 4. D.Evans, 
T. Willis (Real Time), 6. A. Wendt, 
W. Ray, 8. J. Tibbs, 
J. Carruth, 10. J. Greaves, 
B. Cassidy, and 12. S. Abney. 

Per: C. Sukow/J. Fleck Page 3 of 3 
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.WEEKLY FIELD REPORT 
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Category 
1 
2 
3 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:@ 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 09 April 2006 

Cell7 Cell8 Total 
0 113 113 
0 0 0 
0 0 0 

I 

WEEKLY REPORT NO. 451 

4 0 0 0. 
5 0 0 0 

t 

The report period covered by Weekly Report No. 451 is from Monday, 3 April 2006 through Sunday, 9 April 
2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) Consultant’s 
Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V projects. 
During the period, there was 1.5 inches of precipitation recorded. 

Construction Progress 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

I Total I 0 I 113 1 113 I 
Phase V -Cell 7 and Cell 8 Final Cover Construction 

Clay liner placement in Cell 7 continued during the report period. Fluor Fernald also continued the 
deployment of geomembrane liner (GML) and geosynthetic clay liner (GCL). Placement of contouring layer 
on the east slope of Cell 7 began on 7 April 2006. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No, Item Description 
None 

RE Recommended 
Disposition status 

Per: C. Sukow/J. Fleck Page 1 of 3 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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WEEKLY FIELD REPORT 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDQ 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:W 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 09 ADril2006 

WEEKLY REPORT NO. 451 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal RE Recommended 
No. Item Description Disposition 
None 

status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal ' R E  Recommended 
No. Item Description Disposition Status 
None 

w e  V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal RE Recommended 

None 
No. Item Description Disposition status 

Design Clarifications and Modifications 

None 

survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck Page 2 of 3 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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WEEKLY FIELD REPORT 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:GO3542 TASK NO.:@ 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 09 April 2006 

WEEKLY REPORT NO. 451 

Construction Oualitv Control (COC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture/density tests were 
performed on lifts of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the deployment of GML on the Cell 7 cap. CQC continued to monitor the placement of clay 
liner and contouring layer on the Cell 7 cap. Moisture/density tests were performed on lifts of clay liner and 
contouring layer as required. CQC also performed laboratory testing on drainage sand and type D rip rap. 

.Health and Safetv 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor’s daily constructiodhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 3 April 2006 covered hazardous road conditions. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 2. c.sukow, 
3. C. Walker, 4. D.Evans, 
5. T. Willis (Real Time), 6. A. Wendt, 
7. W. Ray, 8. J. Tibbs, 
9. J. Carruth, 10. J. Greaves, 
11. B. Cassidy, and 12. S. Abney. 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1 -05-WFR 

Page 3 of 3 
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The report period covered by Weekly Report No. 452 is from Monday, 10 April 2006 through Sunday, 16 
April 2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) 
Consultant’s Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was 2.5 inches of precipitation recorded. 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:GQ3542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 16 April 2006 

Construction Progress 

Category 
1 

Phase V - Impacted Material Placement 

Cell7 Cell8 Total 
0 288 288 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

2 
3 
4 

0 110 110 
0 0 0 
0 0 0 

5 
Total 

0 0 0 
0 398 398 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

Clay liner placement in Cell 7 continued during the report period. Fluor Fernald also detailed deployed 
geomembrane liner (GML). A total of 82,620 f? of GML has been deployed to date. Placement of contouring 
layer continued on the east slope of Cell 7. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The followhg geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Per: C. Sukow/J. Fleck Page 1 of 2 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF') 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.@ 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 16 April 2006 

WEEKLY REPORT NO. 452 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

W a s e  V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Desipn Clarifications and Modifications 

None 

Survev 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck Page 2 of 3 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:GO3542 TASK NO.:g 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 16 April 2006 

WEEKLY REPORT NO. 452 

Construction Oualitv Control CCOC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture/density tests were 
performed on lifts of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the deployment of GML on the Cell 7 cap. CQC continued to monitor the placement of clay 
liner and contouring layer on the Cell 7 cap. Moisture/density tests were performed on lifts of clay liner and 
contouring layer as required. CQC also performed laboratory conformance testing on contouring layer. 

aHealth and Safetv 

eoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 12 April 2006 covered site PPE requirements. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 2. c. sukow, 
3. C. Walker, 4. D.Evans, 
5. T. Willis (Real Time), 6. A. Wendt, 
7. W.Ray, 8. J. Tibbs, 
9. J. Carruth, 10. J. Greaves, 
11. B. Cassidy, and 12. S. Abney. 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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3 
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FLUOR FERNALD 

0 0 0 
0 0 0 

.)WEEKLY FIELD REPORT 
I I I 

1 

5 
Total 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF') 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:U 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 23 April 2006 

WEEKLY REPORT NO. 453 
The report period covered by Weekly Report No. 453 is fiom Monday, 17 April 2006 through Sunday, 23 
April 2006. The Resident Engineer's Weekly Report and the Construction Quality Control (CQC) 
Consultant's Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was 1.3 inches of precipitation recorded. 
Construction Progress 

0 0 0 
32 153 185 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

Cate o Cell 7 Cell8 Total f l  

Placement of impacted materials within Cell 7 was completed during the report period. 
Phase V -Cell 7 and Cell 8 Final Cover Construction 

Clay liner placement on the west side of Cell 7 continued during the report period and placement of 
contouring layer continued on the east slope of Cell 7. 

Deployment of geomembrane liner (GML) continued on the west slope of Cell 7 during the report period. 
A proximately 17,225 ft2 of GML was deployed during the report period and an approximate total of 99,842 
b o f  GML has been deployed to date. Geotextile was placed over completed and approved GML during the 
report period. 
Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
Item Description 

RE Recommended 
Disposition Status 

Per: C. Sukow/J. Fleck Page 1 of 3 
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Phase V - Cells 3 and 4 Final Cover Construction Project 

LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 23 April 2006 

1 

The following construction submittals were reviewed during the report period. 

Submittal RE Recommended 

None 

Phase V - Cells 7 and 8 Liner Construction Project 

No. Item Description Disposition status 

The following construction materials submittals were reviewed during the report period. 

Submittal RE Recommended 

None 
No. Item Description Disposition status 

e a s e  V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal RE Recommended 

None 
No. Item Description Disposition status 

Design Clarifications and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck Page 2 of 3 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:@ 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 23 April 2006 

WEEKLY REPORT NO. 453 

Construction Oualitv Control CCOC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture/density tests were 
performed on lifts of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the placement of geotextile over the GML in Cell 7. 

Health and Safetv 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec. CQC field 
e n n e l  attended the Contractor's daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 17 April 2006 covered radon and radon gas. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 
3. C. Walker, 
5. B. Cassidy, 
7. W.Ray, 
9. J. Carruth, 
11. S. Abney. 

Per: C. Sukow/J. Fleck 

2. c. sukow, 
4. D.Evans, 
6. A. Wendt, 
8. J. Tibbs, 
10. J. Greaves, and 

Page 3 of 3 
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WEEKLY REPORT NO. 454 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.: GO3542 TASK NO.:@ 
DESCRIPTI0N:PHASE IV2 8 z  V CONSTRUCTION WEEK ENDING: 30 ADril2006 

The report period covered by Weekly Report No. 454 is from Monday, 24 April 2006 through Sunday, 30 
April 2006. The Resident Engineer's Weekly Report and the Construction Quality Control (CQC) 
Consultant's Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was trace of precipitation recorded. 
Construction Progress 

1 
2 

Phase V - Impacted Material Placement 

0 130 130 
0 29 29 

Fluor Femald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

4 
5 

I Categorv I Cell 7 I Cell8 I Total I 

0 0 0 
0 0 0 

I 3  l o l o l o l  

'0 
I Total I 0 I 159 I 159 I 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

Clay liner placement on the west side of Cell 7 continued during the report period. Placement of type D rip 
rap for bio-intrusion barrier, granular filter material, and vegetative cover was placed on the west slope of Cell 
7. 

Deployment of geomembrane liner (GML) continued on the west slope of Cell 7 during the report period. 
A proximately 51,550 Et2 of GML was deployed during the report period and an approximate total of 151,390 
$of GML has been deployed to date. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 

RE Recommended 
Disposition status 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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WEEKLY FIELD REPORT 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.@ 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 30 April 2006 

WEEKLY REPORT NO. 454 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No, Item Description 
None 

RE Recommended 
Disposition status 

e a s e  V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Design Clarifications and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY COSDF‘) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:@ 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 30 April 2006 

FLUOR FERNALD 

Construction Oualitv Control COC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture/density tests were 
performed on lifts of Category 1 soil as required. 

- Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the placement of clay liner and vegetative cover during the report period. Moisture/density 
tests were performed on lifts of clay liner and vegetative cover as required. 

CQC monitored the deployment of GML on the Cell 7 slopes during the report period. 

e l t h  and Safetv 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 26 April 2006 covered parking on slopes. On 28 April 2006 Fluor Fernald called a site 
wide safety shutdown. All work activities were suspended until further notice. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 2. c.sukow, 
3. C. Walker, 4. D.Evans, 
5. W. Ray, 6. A. Wendt, 
7. J. Tibbs, 8. J. Greaves, 
9. B. Cassidy, 10. R. Bonapart (part time), 
1 1. D. Phillips (part time), and 12. S. Abney. 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1 -05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:u 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 07 Mav 2006 

- - GeoSyntec Consultants I =- 

1 
2 
3 

I I  

0 0 0 
0 0 0 
0 0 0 

FLUOR FERNALD 

~ 

4 
5 

0 0 0 
0 0 0 

Construction Progress 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

I Category I Cell7 I Cell8 I Total I 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

No work activities. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 07 May 2006 

WEEKLY REPORT NO. 455 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

e a s e  V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Design Clarifications and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck Page 2 of 3 

OGeoSyntec Consultants FILE No. 1 -05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:% 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 07 Mav 2006 

WEEKLY REPORT NO. 455 

Construction Qualitv Control CCOC) 

Phase V - Impacted Materials Placement 

No work activities. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

No work activities. 

Health and Safetv 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor's daily constructionhealth and safety tailgate meetings. 

' a e o S y n t e c  also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 26 April 2006 covered parking on slopes. On 28 April 2006 Fluor Fernald called a site 
wide safety shutdown. All work activities were suspended until further notice. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 
3. C. Walker, 

7. J. Tibbs, 
9. B. Cassidy, and 

5. w. Ray, 

2. c. sukow, 
4. D.Evans, 
6. A. Wendt, 
8. J. Greaves, 
10. S. Abney. 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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WEEKLY FIELD REPORT 
1 

1 
2 
3 
4 
5 

Total 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:% 
DESCRIPTIONPHASE IV2 81 V CONSTRUCTION WEEK ENDING: 14 May 2006 

WEEKLY REPORT NO. 456 
The report period covered by Weekly Report No. 456 is fiom Monday, 8 May 2006 through Sunday, 14 May 
2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) Consultant’s 
Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V projects. 
During the period, there 0.9 inches of precipitation recorded. 

0 12 12 
0 0 0 
0 0 0 
0 0 L O  
0 0 0 
0 12 12 

Construction Promess 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

I Category 1 Cell 7 1 Cell8 I Total I 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

Placement of vegetative cover was placed on the west slope of Cell 7. 

Deployment of geomembrane liner (GML) continued on the west slope of Cell 7 during the report period. 
A proximately 34,120 Et2 of GML was deployed during the report period and an approximate total of 185,510 
fi of GML has been deployed to date. 4 
Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

I Per: C. Sukow/J. Fleck 
I 

Page 1 of _2 
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WEEKLY FIELD REPORT 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD; OHIO PROJECT NO.:G03542 TASK NO.:E 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 14 May 2006 

WEEKLY REPORT NO. 456 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disuosition status 

e h a s e  V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Desien Clarifications and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck Page 2 of 3 
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WEEKLY FIELD REPORT 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF') 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 14 May 2006 

WEEKLY REPORT NO. 456 

Construction Oualitv Control (COC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture/density tests were 
performed on lifts of Category 1 soil as required. CQC also monitored the removal of mud and debris from 
the Cell 8 catchment basin. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the placement of vegetative cover on the Cell 7 slopes. 
performed on lifts of vegetative cover as required. 

Moisture/density tests were 

CQC monitored the placement of GML on the Cell 7 slopes during the report period. 

Health and Safetv 
0 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor's daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 8 May 2006 covered the RWP for Troxler usage. On 9 May 2006 Fluor Fernald called 
off the site wide safety shutdown and construction activities resumed. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1.  J. Fleck, 
3. C. Walker, 
5. W. Ray, (part time) 
7. J. Tibbs, 
9. B. Cassidy, and 

2. c. sukow, 
4. D.Evans, 
6.  A. Wendt, 
8. J. Greaves, 
10. S. Abney. 

Per: C. Sukow/J. Fleck Page 3 of 3 
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WEEKLY FIELD REPORT 

0 0 0 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:GQ3542 TASK NO.:E 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 21 May 2006 

WEEKLY REPORT NO. 457 
The report period covered by Weekly Report No. 457 is from Monday, 15 May 2006 through Sunday, 21 May 
2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) Consultant’s 
Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V projects. 
During the period, there was 1.7 inches of precipitation recorded. 

4 I 0 

Construction Progress 

0 0 

Phase V - Impacted Material Placement 

5 
Total 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

0 0 0 
0 122 122 

I Category I Cell7 I Cell8 I Total I 

Fluor Fernald began the process of removing the mud and debris from the Cell 8 catchment basin and cleaning 
off the sacrificial geotextile. During the operation, the sacrificial and primary geotextile was penetrated with 
an LGP D-6 dozer. The No. 78 stone will be removed during the next report period to determine any damage 
to the primary geomembrane liner (GML). 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

Placement of type D rip rap for bio-intrusion barrier continued during the report period. 

Deployment of geomembrane liner (GML) continued on the west slope of Cell 7 during the report period. 
A proximately 8,560 f12 of GML was deployed during the report period and an approximate total of 194,070 
ft!ofGML has been deployed to date. 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:@ 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 21 Mav 2006 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal RE Recommended 
Item Description Disposition Status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

Design Clarifications and Modifications 

RE Recommended 
DisDosition status 

None 

Per: C. Sukow/J. Fleck Page 2 of 2 

OGeoSyntec Consultants FILE No. I-05-WFR 
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GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Construction Quality Control CCQC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture/density tests were 
.per formed on lifts of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the placement of bio-intrusion barrier on the slopes of Cell 7. Laboratory analysis was 
performed on vegetative cover, topsoil, No. 57 stone, and type D rip-rap during the report period. 

CQC monitored the deployment of GML on the Cell 7 slopes during the report period. 

Health and Safety 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on .15 may 2006 covered the heat stress monitoring program. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 

7. J. Tibbs, 
@ 4. D.Evans, 

10. S. Abney. 

2. c. sukow, 3. C. Walker, 
5. 0. Norovong, 6. A. Wendt, 
8. J. Greaves, 9. B. Cassidy, 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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Total 
175 

I /  

2 
3 

FLUOR FERNALD 

0 36 36 
0 0 0 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDQ 
LOCATION:FERNALD, OHIO PROJECT NO.:GQ3542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 28 Mav 2006 

WEEKLY REPORT NO. 458 
The report period covered by Weekly Report No. 458 is from Monday, 22 May 2006 through Sunday, 28 May 
2006. The Resident Engineer's Weekly Report and the Construction Quality Control (CQC) Consultant's 
Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V projects. 
During the period, there was 0.2 inches of precipitation recorded. 

4 
5 

Construction Progress 

0 0 0 
0 0 0 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

I Total I 0 I 211 I 211 ] 

Fluor Fernald continued the process of removing the mud and debris from the Cell 8 catchment basin and 
cleaning off the sacrificial geotextile. No. 78 stone was removed from the primary geomembrane liner (GML) 
in the areas that the primary geotextile was damaged. The primary GML was inspected and found to be 
undamaged. Fluor proceeded to repair the damaged geotextile layers and replace No. 78 stone. 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

Placement of geotextile and No. 78 stone continued during the report period. 

An approximate total of 194,070 ft2 of GML has been deployed to date. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Item Description 
None 

RE Recommended 
Disposition status 

f Per: C. Sukow/J. Fleck Page 1 of 2 
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LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 28 Mav 2006 

Construction Submittal Review (Cont'd) 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. ' 

Submittal \ No. Item Description 
None 

RE Recommended 
Disposition Status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal RE Recommended 
Item Description Disposition Status 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Design Clarifications and Modifications 

None 

Survev 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

' Per: C. Sukow/J. Fleck Page 2 of 2 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 28 May 2006 

WEEKLY REPORT NO. 458 

FLUOR FERNALD 

Construction Oualitv Control (COC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture/density tests were 
performed on lifts of Category 1 soil as required. CQC also monitored the removal of mud and debris from 
the Cell 8 catchment basin and inspected the primary GML for damage. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the placement of bio-intrusion barrier on the slopes of Cell 7. Laboratory analysis was 
performed on vegetative cover, topsoil, and type D rip-rap during the report period. 

CQC monitored the deployment of GML on the Cell 7 slopes during the report period. 

Health and Safetv 0 
GeoSyntec continuesto hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 22 May 2006 covered heavy equipment and blind spots. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 
3. C. Walker, 
5. 0. Norovong, 
7. J. Tibbs, 
9. B. Cassidy, 
11. S. Abney. 

2. c. sukow, 
4. D.Evans, 
6. A. Wendt, 
8. J. Greaves, 
10. L. Cooper, and 

I 

Per: C. Sukow/J. Fleck 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF‘) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:@ 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 04 June 2006 

WEEKLY REPORT NO. 459 
The report period covered by Weekly Report No. 459 is from Monday, 29 May 2006 through Sunday, 4 June 
2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) Consultant’s 
Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V projects. 
During the period, there was 0.8 inches of precipitation recorded. 

Construction Progress 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

Placement of geotextile, No. 78 stone, and type D rip-rap continued during the report period. 

An approximate total of 194,070 ft2 of GML has been deployed to date. 

Construction Submittal Review I 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Per: C. Sukow/J. Fleck Page 1 of 2 

OGeoSyntec Consultants FILE No. 1 -05-WFR 
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LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:B 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 04 June 2006 

I I  FLUOR FERNALD 

Construction Submittal Review (Cont'd) 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal RE Recommended 
Item Description Disposition Status 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Design Clarifications and Modifcations 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1 -05WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:GO3542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 04 June 2006 

WEEKLY REPORT NO. 459 

Construction Oualitv Control (COC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture/density tests were 
performed on lifts of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the deployment of geotextile on the Cell 7 slopes during the report period. 

Health and Safetv 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
@personnel attended the Contractor's daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 30 May 2006 covered heat stress and related injuries. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 2. c. sukow, 
3. C. Walker, 4. D.Evans, 
5. 0. Norovong, 6. A. Wendt, 
7. J. Tibbs, 8. J. Greaves, 
9. B. Cassidy, 10. L. Cooper, (part time) and 
11. S. Abney. 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:E 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 11 June 2006 

WEEKLY REPORT NO. 460 

The report period covered by Weekly Report No. 460 is from Monday, 5 June 2006 through Sunday, 11 June 
2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) Consultant’s 
Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V projects. 
During the period, there was 3 .O inches of precipitation recorded. 

0 55 1 551 
0 0 0 

Construction Progress 

3 

Phase V - Impacted Material Placement 

0 0 0 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

4 0 

I Category I Cell7 I Cell8 I Total I 

0 0 

I Total 1 0 I 551 I 551 I 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

Placement of No. 78 stone, type D rip-rap, and No. 57 stone continued during the report period. 

An approximate total of 194,070 ft? of GML has been deployed to date. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 

RE Recommended 
Disposition Status 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
~ ~~ 
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LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING11 June 2006 

Construction Submittal Review (Cont'd) 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal RE Recommended 
Item Description Disposition status 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Design Clarifications and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck Page 2 of 3 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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WEEKLY FIELD REPORT 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:GO3542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION , WEEK ENDING: 11 June 2006 

WEEKLY REPORT NO. 460 

Construction Oualitv Control (COC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture/density tests were 
performed on lifts of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the placement of stone materials on the Cell 7 slopes during the report period. CQC also 
performed laboratory testing on contouring layer materials. 

Health and Safetv 

.GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 5 June 2006 covered asbestos awareness. 

GeoSyntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 
3. D. Evans, 
5.  0. Norovong, 
7. J. Greaves, 
9. S. Abney. 

2. c. sukow, 
4. J. Tibbs, 
6.  A. Wendt, 
8. L. Cooper, (part time) and 

Per: C. SukoW/J. Fleck 

OGeoSyntec Consultants FILE No. 1 -05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:@ 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 18 June 2006 

WEEKLY REPORT NO. 461 
The report period covered by Weekly Report No. 46 1 is from Monday, 12 June 2006 through Sunday, 18 June 
2006. The Resident Engineer's Weekly Report and the Construction Quality Control (CQC) Consultant's 
Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V projects. 
During the period, there was 0.25 inches of precipitation recorded. 

Construction Progress 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

I 4  l o l o l  

Total 

FFC began crushing Category 2 concrete in order to produce Category 1 material for placement in Cell 8. 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

FFC continued placement of No. 78 stone and began placement of vegetative cover on the west slope of Cell 
7. 

An approximate total of 194,070 f? of GML has been deployed to date. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal RE Recommendet 

None 
.No. Item DescriDtion Disposition status 

Per: C. Sukow/J. Fleck Page 1 of 3 

OGeoSyntec Consultants FILE No. 1 -05-WFR 
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Construction Submittal Review (Cont'd) 

Phase V - Cells 3 and 4 Final Cover Construction Project 

I M GeoSyntec Consultants 

The following construction submittals were reviewed during the report period. 

FLUOR FERNALD 

Submittal 
No. Item Description 
None 

LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:E 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING:l8 June 2006 

RE Recommended 
Disposition Status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal RE Recommended 
Item Description Disposition status 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Design Clarifications and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck Page 2 of 3 

I 
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WEEKLY REPORT NO. 461 

Construction Oualitv Control (COC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture/density tests were 
performed on lifts of Category 1 soil as required. 

CQC collected samples of crushed concrete for the determination of soil classification and suitability for use 
as category 1. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the placement of stone materials and vegetative cover on the Cell 7 slopes during the report 
period. 

m Q C  also performed laboratory testing on contouring layer and vegetative cover materials. 

Health and Safetv 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 12 June 2006 covered construction traffic and the affects on density testinflocations. 

GeoSyntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 
3. D.Evans, 
5.  0. Norovong, 
7. J. Greaves, 
9. S.Abney. 

2. c.sukow, 
4. J. Tibbs, 
6. A. Wendt, 
8. L. Cooper, and 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY COSDF') 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:U 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 25 June 2006 

WEEKLY REPORT NO. 462 
The report period covered by Weekly Report No. 462 is from Monday, 19 June 2006 through Sunday, 25 June 
2006. The Resident Engineer's Weekly Report and the Construction Quality Control (CQC) Consultant's 
Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V projects. 
During the period, there was 1.3 inches of precipitation recorded. 

Construction Progress 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

I Category I Cell8 I Total I 

I Total I 1300 I 1300 I 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

FFC continued placement of granular filter and vegetative cover on the east slope of Cell 7. Contouring layer 
and compacted clay cap was placed on the east slope of Cell 8. 

An approximate total of 194,070 ft2 of GML has been deployed to date. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 

RE Recommended 
Disposition status 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1 -05-WFR 
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LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:@ 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 25 June 2006 

- 
M GeoSyntec Consultants 1 ,  I - 1  FLUOR FERNALD (1 

Construction Submittal Review (Cont'd) 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal R E '  Recommended 
No. Item Description Disposition Status 
None 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal RE Recommended 
No. 

@None 
Item Description Disposition Status 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Design Clarifications and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

9 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck Page 2 of 3 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:GQ3542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 25 June 2006 

WEEKLY REPORT NO. 462 

FLUOR FERNALD 

Construction Oualitv Control (CQC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture/density tests were 
performed on lifts of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the placement of contouring layer, compacted clay cap, vegetative cover, and granular filter 
materials on the Cell 7 and Cell 8 slopes during the report period. Moistureldensity tests were performed on 
lifts of these soil components as required. CQC also performed laboratory testing on contouring layer and 
vegetative cover materials. 

. H e a l t h  and Safetv 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 20 June 2006 covered carbon filter placement as category 1. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. c.sukow, 2. D.Evans 
3. B. Cassidy, 4. J. Tibbs, 
5. 0. Norovong, 6. A. Wendt, 
7. J. Greaves, 8. L. Cooper, 
9. B. Yeardly, (part time) and 10. S. Abney. 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:B 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 02 July 2006 

WEEKLY REPORT NO. 463 
The report period covered by Weekly Report No. 463 is from Monday, 26 June 2006 through Sunday, 2 July 
2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) Consultant’s 
Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V projects. 
During the period, there was 0.3 inches of precipitation recorded. 

0 0 
0 0 

Construction Progress 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

Cate o Cell8 Total 

I Total I 855 I 855 I 
Phase V -Cell 7 and Cell 8 Final Cover Construction 

FFC continued placement of vegetative cover on the east slope of Cell 7. Contouring layer and compacted 
clay cap was placed on the east slope of Cell 8. 

Deployment of geomembrane liner (GML) continued on the west slope of Cell 7 during the report period. 
A proximately 22,542 ft2 of GML was deployed during the report period and an approximate total of 2 16’6 10 
ft!~f GML has been deployed to date. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal RE Recommended 

=ne 
Item DescriDtion Disposition status 

Per: C. Sukow/J. Fleck 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:GQ3542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION 

0 
WEEK ENDING: 02 Julv 2006 

WEEKLY REPORT NO. 463 

Construction Submittal Review (Cont'd) 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
Item Description 

RE Recommended 
Disposition status 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 
( 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Design Clarifications and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck Page 2 of 3 

OGeoSyntec Consultants FILE No. 1-05-WFR ~~~ ~ 
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WEEKLY FIELD REPORT 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:GO3542 TASK NO.:@ 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 02 Julv 2006 

WEEKLY REPORT NO. 463 

Construction Oualitv Control (COC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 8. Moisture/density tests were performed on lifts 
of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the deployment of GML on the east slopes of Cell 7 and Cell 8 during the report period. CQC 
continued to monitor the placement of contouring layer, compacted clay cap, and vegetative cover materials 
on the Cell 7 and Cell 8 slopes during the report period. Moisture/density tests were performed on lifts of 
these soil components as required. CQC also performed laboratory testing on contouring layer, No. 78 stone 

* 

and crushed concrete materials. 

Health and Safetv 
0 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 26 June 2006 covered hazards of placing carbon filter material, fugitive dust. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 
3. D.Evans, 
5. 0. Norovong, 
7. J. Greaves, 
9. B. Cassidy, 
11. S. Abney. 

2. c. sukow, 
4. J. Tibbs, 
6 .  A. Wendt, 
8. L. Cooper, 
10. B. Yardly, and 

Per: C. Sukow/J. Fleck 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF') 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:H 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 09 Julv 2006 

0 0 
0 0 

WEEKLY REPORT NO. 464 
The report period covered by Weekly Report No. 464 is from Monday, 3 July 2006 through Sunday, 9 July 
2006. The Resident Engineer's Weekly Report and the Construction Quality Control (CQC) Consultant's 
Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V projects. 
During the period, there was no precipitation recorded. 

5 
Total 

Construction Progress 

0 0 
644 644 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

I Category I Cell8 I Total I 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

FFC continued placement of compacted clay cap on the east slope of Cell 8. 

Deployment of geomembrane liner (GML) continued on the east slope of Cell 7 and Cell 8 during the report 
period. A proximately 5 1,084 ft2 of GML was deployed during the report period and an approximate total of 
267,694 s of GML has been deployed to date. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 

i Per: C. Sukow/J. Fleck 

Item Description 
RE Recommended 
Disposition status 

Page 1 of 3 
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WEEKLY FIELD REPORT 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:GQ3542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION 

0 
WEEK ENDING: 09 Julv 2006 

WEEKLY REPORT NO. 464 

Construction Submittal Review (Cont'd) 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
Item Description 

RE Recommended 
Disposition Status 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

Design Clarifications and Modifications 

RE Recommended 
Disposition status 

None 

Survev 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 

Page 2 of 3 



I I I I 
=I- - GeoSyntec Consultants FLUOR FERNALD 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 09 July 2006 

WEEKLY REPORT NO. 464 

Construction Oualitv Control (COC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 8. Moisture/density tests were performed on lifts 
of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the deployment of GML on the east slopes of Cell 7 and Cell 8 during the report period. CQC 
continued to monitor the placement of compacted clay cap the Cell 8 slopes during the report period. 
Moisture/density tests were performed on lifts of these soil components as required. CQC also performed 
laboratory testing on contouring layer materials. 

@ H e a l t h  and Safetv 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 3 July 2006 covered proper use of fireworks. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 
3. D. Evans, 
5. 0. Norovong, 
7. J. Greaves, 
9. B. Cassidy, 
11. S. Abney. 

2. c.sukow, 
4. J. Tibbs, 
6 .  A. Wendt, 
8. L. Cooper, 
10. B. Yeardly, and 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:H 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 16 Julv 2006 

WEEKLY REPORT NO. 465 
The report period covered by Weekly Report No. 465 is from Monday, 10 July 2006 through Sunday, 16 July 
2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) Consultant’s 
Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V projects. 
During the period, there was 0.25 inches of precipitation recorded. 

Construction Progress 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

I Category I Cell8 1 Total I 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

FFC continued placement, of compacted clay cap on the east slope of C 
type D rip-rap for bio-intrusion barrier on the east slope of Cell 8. 

11 8. FFC placed No. 78 stone and 

Leak Location Services, Inc. (LLSI) performed leak detection on the east slope of Cell 8. FFC deployed 
geotextile over completed GML. Approximately 267,694 ft2 of geomembrane liner (GML) has been 
deployed to date. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal RE Recommended 
Item Description Disposition status 

Per: C. Sukow/J. Fleck 

OGeoSvntec Consultants FILE No. 1-05-WFR 
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WEEKLY FIELD REPORT 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:U 

0 

FLUOR FERNALD 

DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 16 Julv 2006 
WEEKLY REPORT NO. 465 

Construction Submittal Review (Cont'd) 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
Item Description 

RE Recommended 
Disposition status 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE 
Disposition 

Design Clarifications and Modifications 

None 

Survey 

GeoS yntec reviewed progress survey certification points for the following: 

Recommended 
status 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck 

OGeoSvntec Consultants FILE No. 1 -05-WFR 
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WEEKLY FIELD REPORT 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:& 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 16 Julv 2006 

WEEKLY REPORT NO. 465 

Construction Quality Control (COC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 8. Moisture/density tests were performed on lifts 
of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the leak detection performed on completed GML and deployment of geotextile on the east 
slope of Cell 8. CQC continued to monitor the placement of compacted clay cap the Cell 8 slopes during the 
report period. Moisture/density tests were performed on lifts of clay cap as required. CQC also performed 
laboratory testing on crushed concrete materials. 

. H e a l t h  and Safetv 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 10 July 2006 covered site traffic hazards. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 
3. D.Evans, 
5 .  0. Norovong, 
7. J. Greaves, 
9. B. Cassidy, 
11. S. Abney; 

2. c. sukow, 
4. J. Tibbs, 
6. A. Wendt, 
8. L. Cooper, 
10. B. Yeardly, and 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FEFWALD, OHIO PROJECT NO.:G03542 TASK NO.:U 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 23 July 2006 

WEEKLY REPORT NO. 466 

Category 
1 

The report period covered by Weekly Report No. 466 is from Monday, 17 July 2006 through Sunday, 23 July 
2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) Consultant’s 
Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V projects. 
During the period, there was 0.5 inches of precipitation recorded. 

Construction Progress 

Cell8 Total 
397 397 

Phase V - Impacted Material Placement 

2 
3 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

78 78 
0 0 

4 
5 

0 0 
0 0 

I Total I 475 I 475 J 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

FFC continued placement of compacted clay cap on the east slope of Cell 8. FFC also placed contouring layer 
and vegetative cover on the east slope of Cell 8. 

Deployment of geomembrane liner (GML) continued on the east slope of Cell 8 during the report period. 
A proximately 56,782 ft2 of GML was deployed during the report period and an approximate total of 324,476 
J o f  GML has been deployed to date. 

Leak Location Services, Inc. (LLSI) performed leak detection on the east slope of Cell 8. FFC deployed 
geotextile over completed GML. 

Per: C. Sukow/J. Fleck 
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Page 1 of 4 



I C  
FLUOR FERNALD I 

I- - GeoSyntec Consultants 

WEEKLY FIELD REPORT 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:GQ3542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION 

0 
WEEK ENDING: 23 July 2006 

WEEKLY REPORT NO. 466 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal RE Recommended 

*ne 
Item Description Disposition status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

Design Clarifications and Modifications 

RE Recommended 
Disposition status 

None 

Per: C .  Sukow/J. Fleck Page 2 of 4 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) ? 

LOCATION:FERNALD, OHIO PROJECT NO.:GO3542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 23 Julv 2006 

WEEKLY REPORT NO. 466 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Construction Oualitv Control (COC) 

Phase V - Impacted Materials Placement 

a Q C  monitored the placementof impacted materials in Cell 8. Moisture/density tests were performed on lifts 
of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the deployment of GML, leak detection performed on completed GML, and deployment of 
geotextile on the east slope of Cell 8. CQC continued to monitor the placement of contouring layer, 
compacted clay cap, and vegetative cover the Cell 8 slopes during the report period. Moisture/density tests 
were performed on lifts of these materials as required. CQC also performed laboratory testing on vegetative 
cover materials. 

Health and Safety 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor's daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 24 July 2006 covered heat stress. 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNmD. OHIO PROJECT NO.:G03542 TASK NO.:B 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 23 Julv 2006 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 
3. D.Evans, 
5. 0. Norovong, 
7. J. Greaves, 
9. B. Cassidy, 
11. S. Abney. 

2. c. sukow, 
4. J. Tibbs, 
6. A. Wendt, 
8. L. Cooper, (part time) and 
10. B. Yeardly, and 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:U 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 30 July 2006 

WEEKLY REPORT NO. 467 

The report period covered by Weekly Report No. 467 is from Monday, 24 July 2006 through Sunday, 30 July 
2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) Consultant’s 
Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V projects. 
During the period, there was 1 .O inches of precipitation recorded. 

Construction Progress 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

Cate o Cell8 Total 

0 

I Total I 460 I 460 I 
Phase V -Cell 7 and Cell 8 Final Cover Construction 

FFC continued placement of contouring layer on the east slope of Cell 8. FFC also placed No. 78 stone, type 
D rip-rap, and filter sand on the east slope of Cell 8. 

FFC deployed geotextile over completed GML. Approximately 324,476 ft2 of GML has been deployed to 
date. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 

RE Recommended 
Disposition status 

Per: C. Sukow/J. Fleck Page 1 of 3 
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LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:@ 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 30 July 2006 
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Construction Submittal Review (Cont'd) 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal RE Recommended 
Item Description Disposition status 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Desim Clarifications and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck Page 2 of 3 
OGeoSyntec Consultants FILE No. 1 -05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF‘) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:@ 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 30 Julv 2006 

WEEKLY REPORT NO. 467 

- =- 
M GeoSyntec Consultants 0 

Construction Oualitv Control (COC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 8. Moisture/density tests were performed on lifts 
of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction > 
\ 

FLUOR FERNALD 

CQC monitored the deployment of geotextile on the east slope of Cell 8. CQC continued to monitor the 
placement of contouring layer, No. 78 stone, type D rip-rap, and filter sand on the Cell 8 slopes during the 
report period. Moisture/density tests were performed on lifts of these materials as required. CQC also 
performed laboratory testing on vegetative cover materials. 

e e a l t h  and Safetv 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 5 June 2006 covered auto repair and radiator caps. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1.  J. Fleck, 
3. D. Evans, 
5.  0. Norovong, 
7. J. Greaves, 
9. B. Yeardly, and 

Per: C. Sukow/J. Fleck 

2. c. sukow, 
4. J. Tibbs, 
6. B. Cassidy, 
8. L. Cooper, 
10. S. Abney. 

OGeoSyntec Consultants FILE No. 1-05-WFR 

Page 3 of 3 



I 1 

1 
2 

- 
I 
I- 1 - GeoSyntec Consultants 

376 376 
21 21 

I I  FLUOR FERNALD 

‘WEEKLY FIELD REPORT 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF‘) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:U 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 06 August 2006 

WEEKLY REPORT NO. 468 

The report period covered by Weekly Report No. 468 is from Monday, 31 July 2006 through Sunday, 6 
August 2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) 
Consultant’s Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was 0.5 inches of precipitation recorded. 

Construction Progress 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

I Category I Cell8 I Total I 

397 I 397 J 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

FFC placed clay cap material on the east slope of Cell 8 and topsoil on the east slope of Cell 7. 

FFC deployed geotextile over completed GML. Approximately 324,476 f? of GML has been deployed to 
date. , 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. . Item Description 
None 

RE Recommended 
Disposition Status 

Per: C. Sukow/J. Fleck Page 1 of 3 
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LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.@ 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 06 August 2006 

1 I 

WEEKLY REPORT NO. 468 

Construction Submittal Review (Cont'd) 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 

RE Recomtriended 
Disposition status 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Design Clarifications and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck Page 2 of _2 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDI?) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 06 August 2006 

WEEKLY REPORT NO. 468 

Construction Oualitv Control (COC) / 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 8. Moisture/density tests were performed on lifts 
of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitor the placement of clay cap material on the Cell 8 slopes during the report period. 
Moisture/density tests were performed on lifts of these materials as required. CQC also monitored topsoil 
placement on the east slope of Cell 7. 

aHealth and Safety 

eoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor's daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 3 1 July 2006 covered proper eye protection. 

GeoSyntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. 
3. 
5 .  
7. 
9. 
11. 

J. Fleck, 
D. Evans, 
0. Norovong, 
J. Greaves, 
B. Cassidy, 

, S. Abney. 

2. c. sukow, 
4. J. Tibbs, 
6.  A. Wendt, 
8. L. Cooper, (part time) and 
10. B. Yeardly, and 

Per: C. Sukow/J. Fleck 
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Cell8 Total 
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I I I I 

I 1 
WEEKLY FIELD REPORT 

2 
3 

I 
- I PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

1 1 
0 0 

LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 13 August 2006 

4 
5 

WEEKLY REPORT NO. 469 

0 0 
0 0 

The report period covered by Weekly Report No. 469 is from Monday, 7 August 2006 through Sunday, 13 
August 2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) 
Consultant’s Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was no precipitation recorded. 

Construction Propress 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

Total I 455 I 455 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

FFC continued placement of clay cap material on the south and east slopes of Cell 8. FFC also placed No. 78 
stone on the east slopes of Cell 8. 

Deployment of geomembrane liner (GML) continued on the south and east slopes of Cell 8 during the report 
period. A proximately 141,944 fi2 of GML was deployed during the report period and an approximate total of 
466,420 fi of GML has been deployed to date. P 
Leak Location Services, Inc. (LLSI) performed leak detection on the south and east slope of Cell 8. FFC 
deployed geotextile over completed GML. 

Per: C. Sukow/J. Fleck 
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LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 13 August 2006 

WEEKLY REPORT NO. 469 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE 
Disposition 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 

RE 
Disposition 

Recommended 
status 

Recommended 
Status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

Design Clarifications and Modifications 

None 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1 -05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY COSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:U 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 13 August 2006 

WEEKLY REPORT NO. 469 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Construction Oualitv Control CCOC) 

Phase V - Impacted Materials Placement 

O C Q C  monitored the placement of impacted materials in Cell 8. Moisture/density tests were performed on lifts 
of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the deployment of during the report period. 

CQC monitor the placement of clay cap material on the Cell 8 slopes during the report period. 
Moisture/density tests were performed on lifts of these materials as required. CQC also monitored 
deployment of GML, geotextile, and No. 78 stone. 

Health and Safetv 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 7 August 2006 covered fatigue and long hours. 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1 -05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:E 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 13 August 2006 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 
3. D. Evans, 
5. 0. Norovong, 
7. B. Yeardly, 
9. B. Yeardly, and 

2. c. sukow, 
4. J. Tibbs, 
6. A. Wendt, 
8. L. Cooper, 
10. S. Abney. 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1 -05-WFR 
~~~ 

Page 4 of 4 



- =- 
M GeoSyntec Consultants FLUOR FERNALD 

The report period covered by Weekly Report No. 470 is from Monday, 14 August 2006 through Sunday, 20 
August 2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) 
Consultant’s Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was 0.25 inches of precipitation recorded. 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 20 August 2006 

Construction Progress 

4 
5 

Phase V - Impacted Material Placement 

0 0 
0 0 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

I Categorv I Cell8 I Total I 

3 

I 1 527 I 
2 0 0 
3 0 0 

I Total I 527 I 527 I 
Phase V -Cell 7 and Cell 8 Final Cover Construction 

FFC continued placement of No. 78 stone and also placed type D rip-rap, No. 57 stone, granular filter 
material, and vegetative cover during the report period. FFC also deployed geotextile over completed GML. 

An approximate total of 466,420 ft2 of GML has been deployed to date. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. 
None 

Item Description 
RE Recommended 
Disposition status 

Per: C. Sukow/J. Fleck 
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LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:U 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 20 August 2006 

=- 
M GeoSyntec Consultants :(-t FLUOR FERNALD 

Construction Submittal Review (Cont'd) 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 

RE Recommended 
Disposition status 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Design Clarifications and Modifications 

None 

Survev 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck Page 2 of 3 
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WEEKLY FIELD REPORT 

PROJECT: ON-SITE DISPOSAL FACILITY COSDI?) 
LOCATION:FERNALD, OHIO PROJECT NO.:GO3542 TASK NO.:g  
DESCRLPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 20 August 2006 

WEEKLY REPORT NO. 470 

Construction Oualitv Control CCOC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 7 and Cell 8. Moisture/density tests were 
performed on lifts of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the placement of stone materials and vegetative cover on the south and east slopes of the Cell 
8 cap. CQC also performed laboratory testing on contouring layer, No. 78 stone, and No. 57 stone materials. 

.Health and Safetv 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 14 August 2006 covered proper trenching and shoring. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 2. c.sukow, 
3. D. Evans, 4. J. Tibbs, 
5. 0. Norovong, 6.  A. Wendt, 
7. B. Cassidy, 8. L. Cooper, 
9. B. Yeardly, and 10. S. Abney. 

0 
Per: C. Sukow/J. Fleck Page 3 of 3 
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FLUOR FERNALD GeoSyntec Consultants 

WEEKLY FIELD REPORT 
I 

Category 
1 

- 
PROJECT: ON-SITE DISPOSAL FACILITY COSDn 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 27 August 2006 

WEEKLY REPORT NO. 471 

Cell8 Total 
550 550 

The report period covered by Weekly Report No. 471 is from Monday, 21 August 2006 through Sunday, 27 
August 2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) 
Consultant’s Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was 0.4 inches of precipitation recorded. 

5 
Total 

Construction Progress 

0 0 
550 550 

Phase V - Impacted Material Placement 

Fluor Femald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

4 0 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

FFC continued placement of type D rip-rap, No. 57 stone, granular filter material, and vegetative cover during 
the report period. 

An approximate total of 466,420 f? of GML has been deployed to date. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal RE Recommended 

None 
No. Item Description Disposition status 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:@ 
DESCRIPTI0N:PHASE IV2 81 V CONSTRUCTION WEEK ENDING: 27 Aurmst 2006 
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I I 

WEEKLY REPORT NO. 471 

Construction Submittal Review (Cont'd) 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal RE Recommended 
Item Description Disposition status 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Design Clarifications and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck Page 2 of 3 
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PROJECT: ON-SITE DISPOSAL FACILITY COSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:GO3542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 27 Aurmst 2006 

WEEKLY REPORT NO. 471 

Construction Oualitv Control CCOC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 8. Moisture/density tests were performed on lifts 
of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the placement of type D rip-rap, granular filter, No. 57 stone, and vegetative cover on the 
south and east slopes of Cell 8 during the report period. Moisture/density tests were performed on lifts of 
vegetative cover as required. CQC also performed laboratory testing on contouring layer and No. 78 stone 

Health and Safety 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 23 August 2006 covered suspended loads. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 
3. D. Evans, 
5. 0. Norovong, 
7. J. Greaves, 
9. B. Yeardly, 
11. S. Abney. 

2. c.sukow, 
4. J. Tibbs, 
6. A. Wendt, 
8. L. Cooper, 
10. N.Meekins, and 

Per: C. Sukow/J. Fleck 
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- 
I 
I- 
M GeoSyntec Consultants 

Cell8 Total 
266 266 

I /  

- 

3 
4 

’WEEKLY FIELD REPORT 
I 1 I 

1 I 

0 0 
0 0 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:U 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 03 SeDtember 2006 

WEEKLY REPORT NO. 472 

5 
Total 

The report period covered by Weekly Report No. 472 is fiom Monday, 28 August 2006 through Sunday, 3 
September 2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) 
Consultant’s Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was 2.55 inches of precipitation recorded. 

0 0 
266 266 

Construction Progress 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

FFC continued placement of No. 78 stone, granular filter material, and vegetative cover during the report 
period. FFC also placed compacted clay cap on the west slope of Cell 8. 

An approximate total of 466,420 ft2 of GML has been deployed to date. 

Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1 -05-WFR 
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WEEKLY FIELD REPORT 

I PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 03 September 2006 

WEEKLY REPORT NO. 472 

Construction Submittal Review (Cont'd) 

Phase V - Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal RE Recommended 

None 
No. Item Description Disposition status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 

RE Recommended 
Disposition Status 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal RE Recommended 
No. Item Description 
None 

Disposition status 

Design Clarifications and Modifications 

None 

Survev 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS ,ayer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDQ 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 03 SeDtember 2006 

WEEKLY REPORT NO. 472 

Construction Oualitv Control (COC) 

Phase V - Impacted Materials Placement 

CQC monitored the placement of impacted materials in Cell 8. Moisture/density tests were performed on lifts 
of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the placement of No. 78 stone, granular filter, and vegetative cover on the south and east 
slopes of Cell 8. CQC also monitored the placement of compacted clay cap material on the west slope of Cell 
8 during the report period. Moisture/density tests were performed on lifts of vegetative cover and compacted 
clay cap as required. 

O C Q C  performed laboratory testing on contouring layer materials. 

Health and Safetv 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor's daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 30 August 2006 covered fatigue and long hours. 

GeoSyntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 2. N. Meekins, 
3. D. Evans (part time), 4. J. Tibbs, 
5.  0. Norovong, 6. A. Wendt, 
7. B. Cassidy, 8. L. Cooper, 
9. B. Yeardly, 10. R. Tatum, and 
11. S. Abney. 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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WEEKLY FIELD REPORT 
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PROJECT: ON-SITE DISPOSAL FACILITY COSDn 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:B 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 10 September 2006 

I 
WEEKLY REPORT NO. 473 

0 0 
0 0 

The report period covered by Weekly Report No. 473 is from Monday, 4 September 2006 through Sunday, 10 
September 2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) 
Consultant’s Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was no precipitation recorded. 

5 
Total 

Construction Progress 

0 0 
300 300 

Phase V - Impacted Material Placement 

Fluor Fernald Construction (FFC) continued placement of impacted material in the OSDF cells. Total truck 
loads by cell are compiled as follows: 

Cate o Cell8 Total ; 

Placement of impacted materials reached its final conclusion on 6 September 2006. 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

FFC continued placement of compacted clay cap on the west and south slopes of Cell 8 during the report 
period. FFC also continued placement of vegetative cover on the south and east slopes of Cell 8. 

Deployment of geomembrane liner (GML) continued on the west slope of Cell 8 during the report period. 
Approximately 116,996 ft? of GML was deployed during the report period and an approximate total of 
583,420 f12 of GML has been deployed to date. 

Leak Location Services, Inc. (LLSI) performed leak detection on the west slope of Cell 8. FFC deployed 
geotextile over completed GML. 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:U 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 10 SeDtember 2006 

Phase V Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
Item Description 

RE Recommended 
Disposition Status 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition stasus 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

Design Clarifications and Modifications 

None 

0 
Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 

RE Recommended 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:GO3542 TASK NO.:U 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 10 September 2006 

WEEKLY REPORT NO. 473 

Survev 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Construction Oualitv Control (COC) 

Phase V - Impacted Materials Placement 

O C Q C  monitored the placement of impacted materials in Cell 8. Moisture/density tests were performed on lifts 
of Category 1 soil as required. 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the placement of vegetative cover on the south slope of Cell 8. CQC also monitored the 
placement of compacted clay cap material on the west and southwest slopes of Cell 8 during the report period. 
Moisture/density tests were performed on lifts of vegetative cover and compacted clay cap as required. 

CQC monitored the deployment of GML, geotextile, and leak location activities on the south slope of Cell 8 
during the report period. 

Health and Safetv 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 4 September 2006 covered changing conditions and truck traffic. 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1 -05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY COSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:E 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 10 SeDtember 2006 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 
3. D.Evans, 
5. 0. Norovong, 
7. B. Cassidy, 
9. R.Tatum,and 

2. N. Meekins, 
4. J. Tibbs, 
6. A. Wendt, 
8. L. Cooper, 
10. S. Abney. 

Per: C. Sukow/J. Fleck Page 4 of 4 
OGeoSyntec Consultants FILE No. 1 -05-WFR 
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‘WEEKLY FIELD REPORT 
I 

I 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 17 September 2006 

WEEKLY REPORT NO. 474 
The report period covered by Weekly Report No. 474 is fiom Monday, 11 September 2006 through Sunday, 
17 September 2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) 
Consultant’s Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was 3.25 inches of precipitation recorded. 

Construction Progress 

Phase V - Impacted Material Placement 

Placement of impacted materials reached its final conclusion on 6 September 2006. No activities. 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

FFC continued placement of compacted clay cap on the west and south slopes of Cell 8 during the report 
period. FFC also placed No. 78 stone, type d rip-rap, and No. 57 stone on the west slope of Cell 8. 

e e p l o y m e n t  of geomembrane liner (GML) continued on the west slope of Cell 8 during the report period. 
A proximately 51,398 fi2 of GML was deployed during the report period and an approximate total of 634,815 
fi of GML has been deployed to date. 

Leak Location Services, Inc. (LLSI) performed leak detection on the south and east slope of Cell 8. FFC 
deployed geotextile over completed GML. 

4 

Phase V Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Item Description 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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Disposition status 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF') 
LOCATI0N:FERNALD. OHIO PROJECT NO.:GQ3542 TASK NO.:H 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 17 SeDtember 2006 

WEEKLY REPORT NO. 474 

Phase V Construction Submittal Review (Cont'd) 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Item Description 
None 

RE Recommended 
Disposition status 

Desim Clarifications and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Construction Quality Control CCOC) 

Phase V - Impacted Materials Placement 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1 -05-WFR 
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WEEKLY FIELD REPORT 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 17 September 2006 

WEEKLY REPORT NO. 474 

Construction Quality Control (COC) (Cont’d) 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the placement of compacted clay cap, No. 78 stone, type D rip-rap, and No. 57 stone material 
on the west and southwest slopes of Cell 8 during the report period. Moisture/density tests were performed on 
lifts of compacted clay cap as required. 

CQC monitored the deployment of GML, geotextile, and leak location activities on the south slope of Cell 8 
during the report period. 

Health and Safetv 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
e n n e l  attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 1 1 September 2006 covered airport security and regulations. 

GeoSyntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 
3. D.Evans, 
5 .  0. Norovong, 
7. B. Cassidy, 
9. R. Tatum, 

2. N,Meekins, 
4. J. Tibbs, 
6. A. Wendt, 
8. L. Cooper, 
10. S .  Abney. 

Per: C. Sukow/J. Fleck 
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FLUOR FERNALD 

Phase V - Impacted Material Placement 

PROJECT: ON-SITE DISPOSAL FACILITY COSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 24 September 2006 

No activities. 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

FFC continued placement of No. 78 stone on the west slope of Cell 8. Topsoil was placed on the east and 
south slopes of Cell 8. 

.Deployment of geomembrane liner (GML) continued on the west and southwest slopes of Cell 8 during the 
report period. Approximately 91,652 Et2 of GML was deployed during the report period completing GML 
capping for Cell 8 and the OSDF. Approximately 726,470 ft2 of GML was deployed for project completion. 

Leak Location Services, Inc. (LLSI) performed leak detection on the west and southwest slopes of Cell 8. 
FFC deployed geotextile over completed GML. 

Phase V Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 

None 
Item Description 

RE Recommended 
Disposition Status 

Per: C. Sukow/J. Fleck Page 1 of _2 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF') 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 24 September 2006 

WEEKLY REPORT NO. 475 

Phase V Construction Submittal Review (Cont'd) 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Item Description 
RE Recommended 
Disposition status 

None 

Design Clarifications and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Construction Oualitv Control (COC) 

Phase V - Impacted Materials Placement 

Per: C. Sukow/J. Fleck 
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PROJECT: ON-SITE DISPOSAL FACILITY COSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:GO3542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 24 September 2006 

WEEKLY REPORT NO. 475 

Construction Oualitv Control CCOC) (Cont’d) 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the placement of No. 78 stone, type on the west and southwest slopes of Cell 8 during the 
report period. 

CQC monitored the deployment of GML, geotextile, and leak location activities on the south slope of Cell 8 
during the report period. 

Health and Safetv 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 19 September 2006 covered changing field conditions. 

0 

GeoSyntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 2. c. sukow, 
3. D.Evans, 4. A. Wendt, 
5 .  0. Norovong, 6. L. Cooper, 
7. B. Cassidy, 8. R. Tatum, 
9. D. Phillips (part time), 10. S. Abney. 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1 -05-WFR 
~~~ ~ 

Page 3 of 2 



~ 

-mm 
FLUOR FERNALD M GeoSyntec Consultants 

WEEKLY FIELD REPORT 
I 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:U 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 01 October 2006 

WEEKLY REPORT NO. 476 

The report period covered by Weekly Report No. 476 is from Monday, 25 September 2006 through Sunday, 1 
October 2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) 
Consultant’s Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was 0.6 inches of precipitation recorded. 

Construction Progress 

Phase V - Impacted Material Placement 

No activities. 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

FFC continued placement of geotextile, No. 78 stone, and vegetative cover on the south and west slopes of 
ell 8. Topsoil was placed on the east and south slopes of Cell 8. e 

Phase V Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY COSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:GO3542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 01 October 2006 

Phase V Construction Submittal Review (Cont'd) 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition Status 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Item Description 
None 

RE Recommended 
Disposition status 

Design Clarifications and Modifications 

None 

Survev 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Construction Oualitv Control CCOC) 

Phase V - Impacted Materials Placement 

a o  activities. 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1 -05-WFR 
~~ 
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.'WEEKLY FIELD REPORT 

FLUOR FERNALD 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:GQ3542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 01 October 2006 

WEEKLY REPORT NO. 476 

Construction Oualitv Control (COC) (Cont'd) 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the placement of geotextile, No. 78 stone, vegetative cover, and topsoil on the south and west 
slopes of Cell 8 during the report period. Moisture/density tests were performed on lifts of vegetative cover as 
required. 

Health and Safety 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor's daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
afety meeting held on 25 September 2006 covered safety during final closure. 

GeoSyntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 
3. D. Evans, 
5. 0. Norovong, 
7. B. Cassidy, 
9. S. Abney. 

2. c. sukow, 
4. R. Tatum, 
6. A. Wendt, 
8. L. Cooper and, 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
1 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 08 October 2006 

WEEKLY REPORT NO. 477 

The report period covered by Weekly Report No. 477 is from Monday, 2 October 2006 through Sunday, 8 
October 2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) 
Consultant’s Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was 0.75 inches of precipitation recorded. 

Construction Progress 

Phase V - Impacted Material Placement 

No activities. 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

FFC continued placement of No. 78 stone, type d rip-rap, choke stone, and vegetative cover on the south and 
est slopes of Cell 8. Compacted fill was placed along the between the toe of Cell 7 and Cell 8 and Valve 
ouses (VH) 7 and 8. Topsoil was placed on the top and south slopes of Cell 8. 

Phase V Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No, Item Description 
None 

RE 
Disposition 

Recommended 
Status 

Per: C. Sukow/J. Fleck Page 1 of 3 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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WEEKLY FIELD REPORT 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:GO3542 TASK NO.:@ 
DESCRIPTI0N:PHASE IV2 dk V CONSTRUCTION WEEK ENDING: 08 October 2006 

WEEKLY REPORT NO. 477 

Phase V Construction Submittal Review (Cont'd) 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Item Description 
None 

RE Recommended 
Disposition status 

Design Clarifications and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Construction Oualitv Control (COC) 

Phase V - Impacted Materials Placement 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1 -05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDn 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:@ 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 08 October 2006 

WEEKLY REPORT NO. 477 

Construction Quality Control (COC) (Cont'd) 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the placement of No. 78 stone, type d rip-rap, granular drainage, vegetative cover, topsoil, and 
compacted fill for Cell 7 and Cell 8 final cover during the report period. Moisture/density tests were 
performed on lifts of soil components as required. 

Health and Safetv 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor's daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
e d e t y  meeting held on 2 October 2006 covered eye protection. 

GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 
3. D. Evans, 
5. B. Cassidy, 
7. R. Tatumand, 

2. c. sukow, 
4. A. Wendt, 
6. L. Cooper, 
8. S.Abney. 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 81 V CONSTRUCTION WEEK ENDING: 15 October 2006 

WEEKLY REPORT NO. 478 

The report period covered by Weekly Report No. 478 is from Monday, 9 October 2006 through Sunday, 15 
October 2006. The Resident Engineer’s Weekly. Report and the Construction Quality Control (CQC) 
Consultant’s Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was 0.25 inches of precipitation recorded. 

Construction Progress 

Phase V - Impacted Material Placement 

No activities. 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

FFC continued placement of No. 78 stone, type d rip-rap, and choke stone, on the south and west slopes of 
Cell 8. Compacted fill was placed along the south toe and rock fill was placed along the west toe of Cell 8. 

m o p s o i l  was placed on the top and south slopes of Cell 8. 

Phase V Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. 
None 

Item Description 
RE Recommended 
Disposition status 

Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Per: C. Sukow/J. Fleck Page 1 of 3 
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PROJECT: ON-SITE DISPOSAL FACILITY COSDF') 
LOCATION:FERNALD, OHIO PROJECT NO.:GO3542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 15 October 2006 

I WEEKLY REPORT NO. 478 

Phase V Construction Submittal Review (Cont'd) 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal RE Recommended 
No. Item Description Disposition status 
None 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

a? Item Description Disposition Status 
RE Recommended 

None 

DesiPn Clarifications and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; ' Construction Oualitv Control (COC) 

~ 

Phase V - Impacted Materials Placement 

~ a o  activities. 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDQ 
LOCATION:FERNALD, Om0 PROJECT NO.:G03542 TASK NO.:@ 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 15 October 2006 

WEEKLY REPORT NO. 478 

Construction Quality Control (CQC) (Cont'd) 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the placement of No. 78 stone, type d rip-rap, choke stone, topsoil, and compacted fill for Cell 
7 and Cell 8 final cover during the report period. Moisture/density tests were performed on lifts of soil 
components as required. 

Health and Safetv 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor's daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
meeting held on 9 October 2006 covered hazardous driving and hydroplaning. 

GeoSyntec Personnel Schedule 

GeoSyntec had the following project staff  personnel on site for the report period: 

1. J. Fleck, 2. c. sukow, 
3. D.Evans, 4. A. Wendt, 
5. L. Cooper, 6. B. Cassidy, 
7. R. Tatumand, 8. S. Abney. 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 22 October 2006 

- 
I 
IA - GeoSyntec Consultants I /  FLUOR FERNALD 

WEEKLY REPORT NO. 479 

The report period covered by Weekly Report No. 479 is from Monday, 16 October 2006 through Sunday, 22 
October 2006. The Resident Engineer's Weekly Report and the Construction Quality Control (CQC) 
Consultant's Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was 2.0 inches of precipitation recorded. 

Construction Propress 

Phase V - Impacted Material Placement 

No activities. 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

FFC continued placement of vegetative cover on the south and west slopes of Cell 8. Rock fill was placed 
ong the west toe of Cell 8. Topsoil was placed on the top and south slopes of Cell 8. 

@l 
Phase V Construction Submittal Review 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE 
Disposition 

Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE 
DisDosition 

Per: C. Sukow/J. Fleck 

Recommended 
status 

Recommended 
status ' 

Page 1 of 3 
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LOCATION:FERNALD, OHIO PROJECT NO.:GO3542 TASK NO.:g 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 22 October 2006 

Phase V Construction Submittal Review (Cont'd) 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
- No. Item Description 
None 

RE Recommended 
Disposition Status 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
Item Description 

RE Recommended 
Disposition status 

Design Clarifications and Modifications 

None 

Survev 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Construction Oualitv Control CCOC) 

Phase V - Impacted Materials Placement 

Per: C. Sukow/J. Fleck Page 2 of 3 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:G03542 TASK NO.:@ 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 22 October 2006 

WEEKLY REPORT NO. 479 

Construction Quality Control CCQC) (Cont’d) 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the placement of type d rip-rap, vegetative cover, topsoil, and rock fill for Cell 8 final cover 
during the report period. Moisture/density tests were performed on lifts of vegetative cover as required. 

Health and Safety 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 16 October 2006 covered winter driving. 

eoSyntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 
3. D.Evans, 
5. B. Cassidy, 
7. J. Beech (part time), 
9. R.Tatum, 
11. S. Abney. 

2. c. sukow, 
4. A. Wendt, 
6. L. Cooper, 
8. D. Phillips (part time), 
10. N. Davies (part time) and, 

Per: C. Sukow/J. Fleck Page 3 of 3 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION:FERNALD, OHIO PROJECT NO.:GQ3542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 29 October 2006 

WEEKLY REPORT NO. 480 

The report period covered by Weekly Report No. 480 is from Monday, 23 October 2006 through Sunday, 29 
October 2006. The Resident Engineer’s Weekly Report and the Construction Quality Control (CQC) 
Consultant’s Weekly Report are combined into one report for the On-Site Disposal Facility (OSDF) Phase V 
projects. During the period, there was 1.25 inches of precipitation recorded. 

Construction Progress 

Phase V - Impacted Material Placement 

No activities. 

Phase V -Cell 7 and Cell 8 Final Cover Construction 

FFC continues to place rock fill along the west haul road and compacted fill around Valve Houses 7 and 8. 
Topsoil was placed on the west slope of Cell 8. 

Phase V Construction Submittal Review 
0 

Phase V - Geosynthetics Procurement 

The following geosynthetics procurement submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Cells 3 and 4 Final Cover Construction Project 

The following construction submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

0 
Per: C. Sukow/J. Fleck Page 1 of 3 
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Phase V Construction Submittal Review (Cont'd) 

LOCATI0N:FERNALD. OHIO PROJECT NO.:GO3542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 29 October 2006 

Phase V - Cells 7 and 8 Liner Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal 
No. Item Description 
None 

RE Recommended 
Disposition status 

Phase V - Valve Houses 7 and 8 Construction Project 

The following construction materials submittals were reviewed during the report period. 

Submittal RE Recommended 
Item Description Disposition status 

Design Clarifications and Modifications 

None 

Survey 

GeoSyntec reviewed progress survey certification points for the following: 

Cell 5 None; 
Cell 6 None; 

Cell 3 Top of Biointrusion Layer, 
Cell 4 Top of Biointrusion Layer; Top of Granular Filter Layer; 

Top of Granular Filter Layer; 

Cell 7 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 
Cell 8 Top of Compacted Clay Liner, Top of LDS Layer, Top of LCS Layer; 

Construction Oualitv Control CCOC) 

Phase V - Impacted Materials Placement 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATI0N:FERNALD. OHIO PROJECT NO.:G03542 TASK NO.:M 
DESCRIPTI0N:PHASE IV2 & V CONSTRUCTION WEEK ENDING: 29 October 2006 

WEEKLY REPORT NO. 480 

Construction Oualitv Control (COC) (Cont’d) 

Phase V - Cell 7 and Cell 8 Final Cover Construction 

CQC monitored the placement rock fill and compacted fill for Cell 8 final cover during the report period. 
Moisture/density tests were performed on lifts of compacted fill as required. 

Health and Safety 

GeoSyntec continues to hold daily safety tailgate meetings. In addition, representative GeoSyntec CQC field 
personnel attended the Contractor’s daily constructionhealth and safety tailgate meetings. 

GeoSyntec also holds weekly health and safety meetings for its on-site employees. The GeoSyntec weekly 
safety meeting held on 23 October 2006 covered safe storage and use of leftover food. 

.GeoSvntec Personnel Schedule 

GeoSyntec had the following project staff personnel on site for the report period: 

1. J. Fleck, 2. c. sukow, 
3. D. Evans, 4. A. Wendt, 
5 .  J. Greaves (part time), 6. L. Cooper, 
7. R.Tatum, 8. S.Abney. 

Per: C. Sukow/J. Fleck 

OGeoSyntec Consultants FILE No. 1-05-WFR 
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Fluor Fernald, Inc. 
P.O. 80x 538704 
Cincinnati, OH 45253-8704 

0 

April 6, 2006 

Fernald Closure Project 
Letter No. C:CPD:2006-0072 

Mr. Johnny W. Reising, Director 
U. S. Department of Energy 
Ohio Field Office - Fernald Closure Project 
175 Tri-County Parkway 
Cincinnati, Ohio 45246 

FLUOR 

h 

Dear Mr. Reising: 

CONTRACT DE-AC24-01 OH201 15, TRANSMITTAL OF THE CONSTRUCTION QUALITY 
ASSURANCE FINAL REPORT FOR ON-SITE DISPOSAL FACILITY PHASE V - CELL 4 8  5, 6, 0 AND 7 EAST FINAL COVER SYSTEMS 

' 

Enclosed for your information is the Construction Quality Assurance Final Report for 
On-Site Disposal Facility Phase V - Cell 4, 5, 6, and 7 East Final Cover Syste'ms, 
Revision 0. This report consists of Volumes 1 through 6 dated March 2006. 

Upon your concurrence, please forward this report to  the U.S. Environmental Protection 
Agency and Ohio Environmental Protection Agency. If you have any questions or require 
additional information, please contact Jyh-Dong Chiou at (5 1 3) 738-2834 or 
Uday Kumthekar at (513) 

Sincerely, 

e#- 
Cornelius M. Murphy 
Closure Project Director 

CMM:UAK:jkp 

Enclosures 



Mr. Johnny W. Reising, Director 
Letter No. C:CPD:2006-0072 

C: With Enclosures 

Jim Fleck, GeoSyntec, MS38 
SDFP Engineering File Station, MS64 
DOE Records Center 
Project Number 201 00.2.22/20105.2.22 (201 05-RP-0002) 
Administrative Record, MS6 

Without Enclosures 

Richard Abitz, MS88 
Christina Carr, DOE-OH/FCP, MS2 
Tom Carr, MS64 
Jyh-Dong Chiou, MS88 
Mike Connors, MS1 
Dennis Dalga, MS99 
Joe Desormeau, DOE-OH/FCP, MS2 
Reinhard Friske, MS60 
Gregg Johnson, MS60 
Frank Johnston, MS12 
Timothy L. Jones, DOE Contracting Officer, DOE/EMCBC 
Uday Kumthekar, MS88 
Jeff Middaugh, MS60 
Frank L. Miller, MS88 
Dennis Nixon, MSl 
Scott Osborn, MS25 
M. D. Powell, MS64 
Dennis Sitemore, Fluor Fernald, Inc. Prime Contract, MS1 
Anthony Snider, MS88 
Richard Stengel, MS1 
Mike Stumbo, MS60 
Chuck Van Arsdale, MS88 
Christa Walls, MS25 
Fred Wilson, MS64 
William Zebick, MS60 
Letter Log Copy, MS1 

0 



Department of Energy 

Ohio Field Office 
Fernald Closure Project 
175 Tri-County Parkway 

0 

Springdale, Ohio 45246 

APR '6 2006 

(513) 648-31 55 

Mr. James A. Saric, Remedial Project Manager 
United States Environmental Protection Agency 
Region V-SRF-5J 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3590 

DOE-01 09-06 

h4r. Thomas Schneider, Project Manager 
Ohio Environmental Protection Agency 
Southwest District Office 
401 East Fifth Street 
Dayton, Ohio 45402-29 1 1 

Dear Mr. Saric and Mr. Schneider: 

TRANSMITTAL OF THE CONSTRUCTION QUALITY ASSURANCE FINAL REPORT 

COVER SYSTEMS 
FOR ON-SITE DISPOSAL FACILITY PHASE V - CELL 4,5,6, AND 7 EAST FINAL 

Enclosed for your information is the Construction Quality Assurance Final Report for On-Site 
Disposal Facility Phase V - Cell 4,5,6, and 7 East Final Cover Systems, Revision 0. This report 
consists of Volumes 1 through 6 dated March 2006. 

If you have any questions or require additional information, please me at (5 13) 648-3 139. 

Sincerely, s 

&H y W. Reising 

Director 



Mr. James A. Saric 
Mr. Torn Schneider 0 
Enclosures 

cc w/enclosures: 
M. Cullerton, Tetra Tech 
Mi Shupe, HSI GeoTrans 
AR Coordinator, Fluor Fernald, Inc.MS6 

-2- DOE-0 109-06 

cc w/o enclosures: 
J. Desormeau, O W C P  
G. Jablonowski, USEPA-V, SR-6J 
R. VandegriR, ODH 
J. Chiou, Fluor Fernald, Inc.MS88 
F. Johnston, Fluor Fernald, Inc.MS12 
C. Murphy, Fluor Fernald, Inc./MSl 



Fluor Fernald, Inc. 
P.O. Box 538704 
Cincinnati, OH 45253-8704 

~ ..- 

August 7, 2006 

Fernald Closure Project 
Letter No. C:CPD:2006-0176 

Mr. Johnny W. Reising, Director 
U. S. Department of Energy 
Ohio Field Office - Fernald Closure Project 
175 Tri-County Parkway 
Cincinnati, Ohio 45246 

Dear Mr. Reising: 

FLUOR 

CONTRACT DE-AC24-010H20115, TRANSMITTAL OF RESPONSES TO OHIO 
ENVIRONMENTAL PROTECTION AGENCY COMMENTS ON THE ON-SITE DISPOSAL 
FACILITY PHASE V DESIGN CHANGE NOTICE 20105-010 - REMOVAL OF CELL 1 CAP 
MONITORING DEVICES 

References: 1 ) "OSDF Phase V Design Change Notice 201 05-01 0 - Removal of Cell 1 
Final Cover Monitoring Devices," dated June 15, 2006 

2) Letter, T. Schneider to  J. Reising, "Disapproval - OSDF Cell #1 Cap 
Monitoring Device Removal," dated July 7, 2006 

Enclosed for your approval are responses to  Ohio Environmental Protection Agency (OEPA) 
comments on the On-Site Disposal Facility Phase V Design Change Notice (DCN) 
201 05-01 0 - Removal of Cell 1 Cap Monitoring Devices. Upon approval, these comment 
responses will be incorporated into the revised DCN and drawings. 

Upon your concurrence, please forward this document to  the U;S. Environmental Protection 
Agency and OEPA. If you have any questions or require additional information, please 
contact Jyh-Dong Chiou at (51 3) 738-2834 or Uday Kumthekar a t  (51 3) 484-2260. 

Sincerely, ir 

Cornelius M. h d p h y  
Closure Project Director 

CMM:UAK:jkp 
Enclosure 



Mr. Johnny W. Reising, Director 
Letter No. C:CPD:2006-0176 
.Page 2 

C: With Enclosure 

Joe Desormeau, DOE-OH/FCP, MS2 
Jim Fleck, GeoSyntec, MS38 
Reinhard Friske, MS60  
Uday Kumthekar, MS88 
Chuck Van Arsdale, MS88 
SDFP Library, MS88 
DOE Records Center 
Administrative Record (w/2 Enclosures), MS6 
Letter Log Copy, MS1 
Project Number 201 05.2.22 (DCN 201 05-01 0) 

Without Enclosure 

AUG 0 9 2006 

Richard Abitz, MS88 
Pete Bolig, MS60 
Jyh-Dong Chiou, MS88 
Dennis Dalga, MS88 
Ernie DiMuccio, MS1 
Frank Johnston, MS12 
Timothy L. Jones, DOE Contracting Officer, DOE/EMCBC 
Donna Metzler, Stoller, MS2 
Frank L. Miller, MS60 
Garner Powell, MS60 
Dennis Sizemore, Fluor Fernald, Inc. Prime Contract, MS1 
Anthony Snider, MS88 
Tamrny Terry, MS1 
Christa Walls, MS25 
Fred Wilson, MS60 
Bill Zebick, MS60 

0 



RESPONSES TO 
OHIO ENVIRONMENTAL PROTECTION AGENCY 

COMMENTS ON THE 
ON-SITE DISPOSAL FACILITY CELL 1 CAP 

MONITORING DEVICES REMOVAL 
(DCN 20105-010) 

FERNALD CLOSURE PROJECT 
FERNALD, OHIO 

AUGUST 2006 

U.S. DEPARTMENT OF ENERGY 



RESPONSES TO OHIO ENVIRONMENTAL PROTECTION AGENCY 

CELL 1 CAP MONITORING DEVICES REMOVAL, 
COMMENTS ON THE ON-SITE DISPOSAL FACILITY 

(OSDF PHASE V - DCN 20105-010) 

COMMENTS 

1. Commenting Organization: Ohio EPA 
Section #: Pg #: Line #: Code: 
Original Comment #: 1 
Comment: Ohio EPA does not believe the approach for partial removal and abandonment of the Pressure 

Tranducer and Settlement Plate monitoring devices is protective of the liner system and likely 
present unacceptable risk of puncturing the liner in the proposed final state. The potential for 
a load (vehicle traffic) placed upon the top of the PVC pipe pushing the pipe or the rod 
through the liner presents a long-term threat to the integrity of the OSDF. An alternative 
approach to dealing with these devices is necessary. 

Response: To protect the liner system from puncturing the geosynthetic liner system, 24-inch diameter 
RCP section and stainless steel checkered plate will not be removed. With this approach 
existing vegetation at monitoring locations will not be disturbed. After removal of the 
pressure transducers PVC riser will be filled with drainage layer material and open end of the 
PVC riser will be capped. 

1. Revise Drawings 90X-5500-E-0058 1 and 9OX-5500-6-00577 and incorporate the above 
comment response. 

Commenter: OFFO 

Action: 

2. 

3. 

2. Revise Work Plan Articles B.3.b, B.3.c, and B.3.d and incorporate the above comment 
response. 

Commenting Organization: Ohio EPA 
Section #: Pg #: Line #: Code: 
Original Comment #: 2 
Comment: The LMICP will need to be revised to include specific inspection criteria for OSDF Cell #1 to 

monitor the proposed actions to assess potential failure mechanisms. 

Commenter: OFFO 

Response: Inspection Component 4E on the OSDF Cell Cap Post Closure Inspection Checklist 
(Appendix D of Volume I1 of the LMICP) includes monitoring the locations where Cell 1 
monitoring equipment has been removed. 

Action: Text will be included in Section 3.2.1 of Volume II of the LMICP that will discuss the 
inspection of the former Cell 1 monitor locations. 

Commenting Organization: Ohio EPA 
Section #: Pg #: Line #: Code: 
Original Comment #: 3 
Comment: At any location where soil is disturbed and seeding is required, matting should also be placed 

Commenter: OFFO 

in accordance with the OSDF seeding spec. 

Response: Agree. At locations where soil is disturbed matting will be placed in accordance with the 
technical specification Section 02930. 

SDFFWSDFQEPA RTC-OSDF PHASE V DCN ZOID54lO.WcIAugurl7.2M)6 (8:42 AM) OH-1 
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4. 

- 

5. 

Action: 1. Add the following General Note on Drawings 90X-5500-E-00581and 00591 and 
90X-5500-G-005 77 

“At locations where soil is disturbed matting will be placed in accordance with the 
technical specification Section 02930.” 

2. Revise Work Plan Articles B.3.b, B 3.c, B.3.d, B.3.e, and B.3.f to incorporate the above 
comment response. 

Commenting Organization: Ohio EPA 
Section #: B. 1 .b Pg#: 1 Line #: Code: c 
Original Comment #: 4 
Comment: The text requires that the work be performed to minimize impacts to existing facilities 

including valve houses, final cover, drainage system, roads, etc. The Plan provides no further 
details or requirements. Lists of actions, prohibitions and requirements designed to prevent 
damage to the cover and the established vegetation should be developed, including ways to 
minimize the compaction of soil. Limitations on vehicle weight, turn radius and tire pressure 
should be included as well as prohibiting activity when the ground is soft. Where at all 
possible work should be completed with hand tools. 

Commenter: OFFO 

Response: Agree. Following requirements will be added to the Work Plan in Article B. 1 : 

“c. Perform work at the OSDF Valve House - 1 (VH-1) in accordance with the OSDF 
System Plan for the Leachate Conveyance System and Safe Work Plan for removal of the 
monitoring system components at VH- 1. 

d.’Use only rubber tire equipment with tire pressure less than 10-psi unless otherwise 
approved. Do not operate any equipment when the final cover is soft and wet. To 
minimize the impact to the final cover system, where at all possible, use hand tools to 
perform the work.” 

Action: Revise Work Plan Article B.l to incorporate the above comment response. 

Commenting Organization: Ohio EPA 
Section #: B.3.b Pg #: Line # 2”d paragraph Code: c 
Original Comment #: 5 
Comment: The text states that the pressure transducer PVC riser will be filled with cement grout. The 

drawings show that the bottom 12 inches of the riser is pierced by a series of 3/8-inch holes. 
Describe the properties of the grout or other actions to be taken to prevent the grout from 
eventually migrating over the years into the drainage layer. Why is grout preferable to filling 
with a porous media in the lower portion? 

Commenter: OFFO 

Response: PVC riser pipe will be filled with drainage layer material and capped with PVC cap. 

Action: 1. Add the following General Note on Drawing 9OX-5500-6-00577 and 
90X-5500-E-0058 1 : 

“Fill PVC riser with drainage layer material and cap the riser with PVC cap.” 

2. Revise Work Plan Articles B.3.b, B.3.q and B.3.d and incorporate the above comment 
response. 
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6. 

0 

7. 

8. 

0 

9. 

Commenting Organization: Ohio EPA Cominentei: .-OFFO . . 

Section #: B.3.d Pg #: Line #: Code: 
Original Comment #: 6 
Comment: The text states that the projecting section of the PVC riser will be cut and removed. How will 

the riser be cut and why can’t the riser be cut lower into the vegetative layer? Are there 
devices which can cut the pipe from the inside? 

Response: To minimize the impact to the vegetative layer PVC riser pipe will be filled with drainage 
layer material and capped. 

Action: Revise Work Plan and drawing to incorporate the above comment response. 

Commenting Organization: Ohio EPA 
Section #: B.3.d Pg #: Line #: 
Original Comment #: 7 
Comment: All settlement plates should be surveyed in one final time prior to removal. 

Commenter: OFFO 

Response: Agree. Settlement Plates will be surveyed before abandoning in-place. 

Code: 

Action: 

Commenting Organization: Ohio EPA 
Section #: B.3.d Pg #: Line #: Code: 
Original Comment #: 8 
Comment: What prevents removal of the I-inch diameter stainless steel pipe? Can it not be pulled from 

the PVC pipe? 

Revise Work Plan Article B.3.d to incorporate the above comment response. 

Commenter: OFFO . 

Response: The I-inch stainless steel rod is welded to steel plate at the bottom. Therefore, the rod cannot 
.be pulled from the PVC riser. 

Action: No action required. 

Commenting Organization: Ohio EPA 
Section #: B.3.e Pg #: Line #: Code: 
Original Comment #: 9 
Comment: Upon removal of the junction box, all layers of the cap should be replaced to match the 

surrounding cap layers (e.g., replace granular layer). 

Commenter: OFFO 

Response: Agree. All layers disturbed during the removal of junction boxes will be replaced 
’ 

conforming to the Typical Section for the Final Cover System shown on Drawing 
90X-6000-G-003 96. 

Action: 1. Add the following General Note on Drawing 90X-5500-E-00591: 

“All layers disturbed during the removal of junction boxes will be replaced conforming 
to the Typical Section for the Final Cover System shown on Drawing 
90X-6000-G-00396.” 

2. Revise Work Plan Articles B.3.eand B.3.f to incorporate the above comment response. 
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10. Commenting Organization: Ohio EPA Commenter: OFF0 
Section #: Pg #: Line #: Code: c 

Comment: The drawings show that roughly 2,000 running feet of 2-inch and 4-inch PVC conduit will 
remain buried in the cap at a depth of 7 inches. Runs of hundreds of feet straight 
up-and-down the slope will remain after this change is implemented. In order to prevent the 
conduits from becoming preferential flow paths or sinks for soil transport, measures must 
be implemented to plug these runs. All wiring should be pulled from the conduits. 

0 Original Comment #: 10 

Response: Open ends of the PVC conduits will be capped with PVC caps to prevent the preferential 
paths or sinks for soil transport. Where accessible, wiring will be pulled from the conduit. 

Action: 1. Add the following General Note on Drawing 90X-5500-E-00591: 

“Where accessible, pull’wiring and close open end of the PVC conduit with PVC cap 
before backfilling with vegetative layer and topsoil materials.” 

2. Revise Work Plan Articles B.3.e and B.3.f to incorporate the above comment response. 

0 

0 
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Fluor Fernald, Inc. 
P.O. BOX 538704. 
Cincinnati, OH 45253-8704 

FLUOR 
October 6, 2006 

Fernald Closure Project 
Letter No. C:CPD:2006-0214 

Mr. Johnny W. Reising, Director 
U. S. Department of Energy 
Ohio Field Office - Fernald Closure Project 
175  Tri-County Parkway 
Cincinnati, Ohio 45246 

Dear Mr. Reising: 

CONTRACT DE-AC24-01OH20115, TRANSMITTAL OF THE FINAL ON-SITE DISPOSAL 
FACILITY PHASE V CONSTRUCTION DRAWING PACKAGE, DESIGN CHANGE NOTICE 
20105-01 1, NORTHWEST EXPANSION OF CELL 8 

Enclosed for your information is the final On-Site Disposal Facility Phase V Construction 
Drawing Package, Design Change Notice 201 05-01 1, Northwest Expansion of Cell 8, 
Revision 4. 

Upon your concurrence, please forward this document to  the  U.S. Environmental Protection 
Agency and OEPA. If you have any questions or require additional information, please 
contact Jyh-Dong Chiou at (51 3) 738-2834 or Uday Kumthekar at (51 3) 484-2260. 

S.i nc e r e I y , n 
Cornelius M. Murphy 
Closure Project Director 

CMM:UAK:jkp 
Enclosures 

c: With Enclosures 

Jim Fleck, GeoSyntec, MS38 
Uday Kumthekar, MS88 
DOE Records Center 
Administrative Record, MS6 
Project Number 201 05.2.22 (201 05-1 



Mr. Johnny W. Reising, Director 
Letter No. C:CPD:2006-0214 
Page 2 

C: Without Enclosures 

Richard Abitz, MS88 
Pete Bolig, MS60 
Jyh-Dong Chiou, MS88 
Dennis Dalga, MS3 
Joe Desormeau, DOE-OH/FCP, MS2 
Ernie DiMuccio, MS1 
Reinhard Friske, MS90 
Frank Johnston, MS12 
Timothy L. Jones, DOE Contracting Officer, DOE/EMCBC 
Donna Metzler, Stoller, MS2  
Frank L. Miller, MS60 
Garner Powell, MS60 
Dennis Sizemore, Fluor Fernald, Inc. Prime Contract, MS1 
Tammy Terry, MS1 
Chuck Van Arsdale, MS88 
Christa Walls, MS3 
Fred Wilson, MS60 
Bill Zebick, MS60 
SDFP Library, MS88 
Letter Log Copy, MS1 



SUBCONTRACT NO: PROJECT NUMBER: 
201 0 5  FSC-653 

On-Site Disposal Facility (OSDF) Phase V Construction 
RCllDCN TITLE: I DCNNo: 

DATE. PAGE 1 OF 1 
10/3/2006 

Cell 8 Northwest Expansion Construction Drawings 
DESCRIPTION OF REQUESTED CLARIFICATION or PROPOSED CHANGE or CHANGE TO BE ADDRESSED: 

I 20105-011 

Uday Kumthekar 

The Phase V Construction Drawings have been revised to reflect grading changes to the Northwest area 
for an additional expansion of Cell 8. Cell 8 sideslopes for the top of select material, contouring layer, clay 
cap, GCUGMUGeotextile, cover drainage layer / bottom of biointrusion layer are revised from 6H:lV to 
5.3H:lV and grading was revised around Valve House 8 to accommodate the northwest expansion. The 
final cover system sideslopes remain at a 6H: 1 V and are strengthened with additional Biointrusion barrier 

1013106 

- 
material at the toe. 
DOCUMENTS AFFECTED 
Revised Drawings: 
OSDF Phase V Construction Drawing X-1 
OSDF Phase V Construction Drawing G-6A 
OSDF Phase V Construction Drawing G-1 1 A 
OSDF Phase V Construction Drawing G-13A 
OSDF Phase V Construction Drawing G-138 
OSDF Phase V Construction Drawing G-15A 
OSDF Phase V Construction Drawing G-20A 
OSDF Phase V Construction Drawing G-23A 
OSDF Phase V Construction Drawing G-27 
OSDF Phase V Construction Drawing G-35 
OSDF Phase V Construction Drawina G-43 

- RCI 

- x-DCN 

DOCUMENT NUMBER I REVISION 

REQUESTOR PROPOSED SBDR NO: PERFORMANCE GRADE: 4 SRClENGlNEERlNG REVIEW 
CHANGE? -X-YES - REVIEW MADE FOR PG 1, 2 or 
-NO USQD NO: QUALITY LEVEL: 4 3: 

Y XNlA 

9OX-6000-X-00360 
90X-6000-G-00414 
90X-6000-G -0042 7 
90X-6000-G-00416 
90X-6000-(3-00429 
90X-6000-G-00417 
90X-6000-G-00419 
90X-6000-G-00420 
90X-6000-G-00389 
90X-6000-G-00397 
90X-6000-G-00405 

DOCUMENT TITLE DOCUMENT NUMBER 

4 '  ' 

3 
2 
3 
1 
3 
3 
3 
3 
3 
3 
DATE: 

REVISION 

DESIGN ORGANIZATION APPROVAL OF CLARIFICATION OR 
CHANGE AND VERIFICATION THAT ED-I 2-5002 
REQUIREMENTS MET 
NAME (PRINTEDISIGNED) DATE 
James Fleck 

REQUESTORVCONCURRENCE 
NAME (PRINTED/SIGNED) DATE 
Uday Kumthekar 

d 9 &  

PE CONCURRENCE (Not Required i f  none assigned or for 
Requestor Proposed Change) 
NAME (PRINTEDISIGNED) DATE 

CHANGE COMPLETED 
NAME (PRINTEDISIGNED) DATE 

APPROVAL SECTION 

Rev. 7, 09/08/03, ED-12-5002 

0 



Department of Energy 

Ohio Field Office 
Fernald Closure Project 

175 Tri-County Parkway 
Springdale, Ohio 45246 

JUN 2 1 2006 

Mr. James A. Saric, Remedial Project Manager 
United States Environmental Protection Agency 
Region V-SRF-5J 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3590 

Mr. Thomas Schneider, Project Manager 
Ohio Environmental Protection Agency 
Southwest District Office 
401 East Fifth Street 
Dayton, Ohio 45402-291 1 

Dear Mr. Saric and Mr. Schneider: 

DOE-0153-06 

TRANSMITTAL OF ADDENDA TO SECTIONS 12.5 AND 13.3 OF THX FINAL 

DUE TO CELL 8 EXPANSION 

Enclosed for your information are addenda to Sections 12.5 and 13.3 of the final design 
calculation for the On-Site Disposal Facility (OSDF), Revision 2. The calculations support 
changes to the surface water management due to the Cell 8 expansion. Section 12.5 is entitled 
“OSDF Phase V, East 2000-Year Drainage Channel Evaluation.” Section 13.3 is entitled “OSDF 
Phase V, Surface Water Management System Design and Post-Closure Hydrology.” 

DESIGN CALCULATION PACKAGE FOR THE ON-SITE DISPOSAL FACILITY 

If you have any questions or require additional information, please contact me at (5 13) 648-3 139. 

Enclosures 



Mr. James Saric 
Mr. Thomas Schneider 0 
cc w/enclosures: 
M. Cullerton, Tetra Tech 
M. Shupe, HSI GeoTrans 
AR Coordinator, Fluor Fernald, Inc./MS6 

cc w/o enclosures: 
J. Desormeau, DOE-OWFCP 
G. Jablonowski, USEPA-V, SRF-5 J 
S .  Helmer, ODH 
J. Chiou, Fluor Fernald, Inc.MS88 
F. Johnston, Fluor Fernald, Inc.MS12 
C .  Murphy, Fluor Fernald, Inc./MS 1 

-2- DOE-0153-06 
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Fluor Fernald, Inc. 
P.O. Box 538704 
Cincinnati, OH 45253-8704 

FLUOR 
June 19, 2006 

Fernald Closure Project 
Letter No. C:CPD:2006-0136 

Mr. Johnny W. Reising, Director 
U. S. Department of Energy 
Ohio Field Office - Fernald Closure Project 
175 Tri-County Parkway 
Cincinnati, Ohio 45246 

Dear Mr. Reising: 

CONTRACT DE-AC24-010H20115, TRANSMITTAL OF ADDENDA TO SECTIONS 12.5 
AND 13.3 OF THE FINAL DESIGN CALCULATION PACKAGE FOR THE ON-SITE DISPOSAL 
FACILITY DUE TO CELL 8 EXPANSION 

Enclosed for your information are addenda to  Section 12.5 and 13.3 of the final design 
calculation for the On-Site Disposal Facility (OSDF), Revision 2. The calculations support 
changes t o  the surface water management due t o  the Cell 8 expansion. Section 12.5 is 
entitled the OSDF Phase V, east 2000-year drainage channel evaluation. Section 13.3 is 
entitled OSDF Phase V, surface water management system design and post-closure 
hydrology. 

Upon your concurrence, please forward this report t o  the U.S. Environmental Protection 
Agency and Ohio Environmental Protection Agency. If you have any questions or require 
additional information, please contact Jyh-Dong Chiou a t  (51 3) 738-2834 or 
Uday Kumthekar a t  (51 3) 738-2659. 

Sincerely, P 

Cornelius M. Murphy 
Closure Project Director 

CMM:UAK:jkp 

Enclosures 



Mr. Johnny W. Reising, Director 
Letter No. C:CPD:2006-0136 
Page 2 

- 
c:. .With Enclosures 

Jim Fleck, GeoSyntec, MS38 - 

SDFP Engineering File Station, MS88 
DOE Records Center 
Project Number 201 00.2.22/20105.2.22 (201 05-QA-0001) 
Administrative Record, MS6 

Without Enclosures 

Richard Abitz, MS88 
Pete Bolig, MS60 
Jyh-Dong Chiou, MS88 
Dennis Dalga, MS88 
Joe Desormeau, DOE-OH/FCP, MS2 
Ernie DiMuccio, MS1 
Reinhard Friske, MS60 
Frank Johnston, MS12 
Timothy L. Jones, DOE Contracting Officer, DOE/EMCBC 
Uday Kumthekar, MS88 
Donna Metzler, Stoller, MS2 
Jeff Middaugh, MS60 
Frank L. Miller, MS88 
Scott Osborn, MS25 
Garner Powell, MS19 
Dennis Sizemore, Fluor Fernald, Inc. Prime Contract, M S I  
Anthony Snider, MS88 
Mike Stumbo, MS60 
Tammy Terry, MS1 
Chuck Van Arsdale, MS88 
Christa Walls, MS25 
Fred Wilson, MS64 
William Zebick, MS60 
Letter Log Copy, MS1 

0 

'..... ...,.. . ,  

. .  



Fluor Fernald, Inc. 
P.O. Box 538704 
Cincinnati, OH 45253-8704 

FLUOR 
October 25, 2006 

Fernald Closure Project 
Letter No. C:CPD:2006-0243 

Mr. Johnny W. Reising, Director 
U. S. Department of Energy 
Ohio Field Office - Fernald Closure Project 
175 Tri-County Parkway 
Cincinnati, Ohio 45246 

Dear Mr. Reising: 

CONTRACT DE-AC24-01 OH201 15, TRANSMITTAL OF REPLACEMENT CONSTRUCTION 
DRAWINGS FOR THE FINAL ON-SITE DISPOSAL FACILITY PHASE V DESIGN CHANGE 
NOTICE 20105-01 1 - CELL 8 NORTHWEST EXPANSION CONSTRUCTION DRAWINGS 

References: 1 ) ”OSDF Phase V Design Change Notice 201 05-01 1 - Cell 8 Northwest 
Expansion Construction Drawings,” dated October 3, 2006 

2) Letter DOE-0006-07, J. Reising t o  J. Saricn. Schneider, ”Transmittal of 
the Final On-Site Disposal Facility Phase V Construction Drawing Package, 
Design Change Notice 20105-01 1, Northwest Expansion of Cell 8,” dated 
October 11, 2006 

Enclosed for your approval are replacement construction drawings for the final On-Site 
Disposal Facility (OSDF) Phase V Construction Drawing Package for Design Change Notice 
(DCN) 201 05-01 1 - Cell 8 Northwest Expansion Construction Drawings. These 
replacement drawings include the following: 

0 

0 

0 

OSDF Phase V Construction Drawing X-1, 9OX-6000-X-00360, Revision 5 
OSDF Phase V Construction Drawing G-23A, 90X-6000-G-00420, Revision 4 
OSDF Phase V Construction Drawing G-27A, 90X-6000-G-00389, Revision 4 

These drawings were revised t o  include the existing field conditions. 



' Mr. Johnny W. Reising, Director 
Letter No. C:CPD:2006-0243 
Page 2 

Upon your concurrence, please forward these drawings t o  the U.S. Environmental 0 
Protection Agency and Ohio Environmental Protection Agency. If you have any questions 
or require additional information, please contact Jyh-Dong Chiou a t  (51 3) 738-2834 or 
Uday Kumthekar at (51 3) 484-2260. 

Sincerely, / 
m & v ?  
Cornelius M. Murphy 
Closure Project Director 

CMM:UAK:jkp 
Enclosures 

C: With Enclosures 

Jim Fleck, GeoSyntec, MS38 
John Homer, Stoller, MS12 
Uday Kumthekar, MS88 
DOE Records Center 
Administrative Record, MS6 
Project Number 201 05.2.22 (DCN 201 05-01 1 ) 

Without Enclosures 

Jyh-Dong Chiou, MS88 
Joe Desormeau, DOE-OH/FCP, MS2 
Frank Johnston, MS12 
Timothy L. Jones, DOE Contracting Officer, DOE/EMCBC 
Donna Metzler, Stoller, MS2 
Dennis Sizemore, Fluor Fernald, Inc. Prime Contract, MS1 
Tammy Terry, MS1 
SDFP Library, MS88 
Letter Log Copy, MS1 . .  
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GEOSYNTEC CONSULTANTS PAGE OF 
Written by: Victoria CheDlak NSC) Date: 04/05/06 Reviewed by: Date: 

Client: Fluor Fernald. Inc. Project: OSDF Phase V. Revision 2B . Cell 8 DCN Project No.: GO3542 Task  NO.:^ 
I 0 

ADDENDUM TO SECTION 13.3 

(REVISION 2B DUE TO CELL 8 CHANGE IN SIDE SLOPE & CREST SLOPE) 

This addendum details the calculations that were revised within Section 13.3, OSDF Phase 
V, East 2000-Year Drainage Channel Evaluation, of the Final Design Calculation Package for the 
Fernald Environmental Management Project (FEMP), due to the re-design of the Cell 8 cover 
system. This re-design encompasses the increase in impacted material placement volume of Cell 
8 through a change in side slope and crest slope. This addendum discusses the modifications 
made to this calculation package as Revision 2B and as associated with this modification. 

For Revision 2B to this calculation package, the critical case for the drainage channel 
aligned along the east perimeter of the OSDF during the 2000-Year, 24-Hour Storm (i.e. the 
2000-Year Drainage Channel) was evaluated to confirm the adequacy of the channel using the 
revised channel and OSDF geometry. This critical case is presented as the Heavy Vegetation 
Scenario, which considers Manning's n values of 0.24 for sheet flow and 0.07 for channel flow. 
The surface water management system was modified to reflect the design changes resulting from 
the expansion of Cell 8 and analyzed to verify the adequacy of the channel. For this submittal, 
only the Heavy Vegetation Scenario was modified; it should be noted that the Light and 
Moderate Vegetation Scenarios, detailed in this section, were not modified as they are less 
conservative than the critical Heavy Vegetation Scenario and are therefore not presented. 

In order to present the results of this DCN analysis in an efficient manner, only the 
attachments that summarize the modifications and updated results for the 2000-Year Drainage 
Channel Evaluation with regard to the DCN are presented. These attachments are listed 
subsequently and explained in further detail. 

m Attachment A-1 - Layout of 2000-Year Storm Design Scenarios. This layout 
demonstrates the revised configuration of the OSDF. Each surface water structure is 
labeled as identified in the hydrologic analysis. 

. Attachment A-2 - Nodal Network Diagram. This diagram demonstrates the 
revised configuration of the surface water management system as a result of the 
DCN. . Attachment B-2 - Data for Calculation of Time of Concentration. These data 
demonstrate the revised flow paths used to calculate the time of concentration for the 
revised configuration of subcatchments used in the hydrologic analysis. 
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Attachment C-1C - HydroCAD Output Reports - 2000-Year, 24-Hour Storm 
Event, 2000-Year Design Scenario - Heavy Vegetation. This attachment provides 
the results of the hydrologic modeling for the 2000-Year Drainage Channel under the 
Heavy Vegetation Design Scenario for the 2000-Year, 24-Hour Storm, which is 
considered the critical case for these calculations. 

Attachment C-2 - Weighted Curve Number Calculations. These calculations 
present the revised areas and Curve Numbers for the revised configuration of 
subcatchments used in the hydrologic analysis. . Attachment C-3 - Tabulated Channel Analysis Results. These results present the 
revised channel characteristics (i.e., geometry), flow within each channel, and 
hydraulic characteristics including peak flow depth and available freeboard, for the 
revised configuration of the 2000-Year Drainage Channel used in the hydrologic and 
hydraulic analysis. 

Based on the analyses for the design change of the expansion of Cell 8, the 2000-Year 
Drainage Channel is adequate to convey the 2000-Year, 24-Hour Storm Event and provide the 
required freeboard. 

1 GQ3309/FO420009 
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ATTACHMENT A-1 

LAYOUT OF 2000-YEAR STORM DESIGN SCENARIOS 



I 
I 
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ATTACHMENT A-2 

NODAL NETWORK DIAGRAM 

I 



r- .. . ‘0 0 ’. 0 

east NnOn dltch 

runon east of OSDF Nnon east of OSDF east of OSDF runon east of OSDF 

(new node) 

Drainage Diagram for 2000 year storm-heavy 

HydroCAD@ 7.10 s/n 000929 0 2005 HvdroCAD Software Solutions LLC 
Prepared by {enter your company name here} 4/4/2006 



:. 

GEOSYNTEC CONSULTANTS PAGE OF 
Written by: Victoria Cheplak NSC) Date: 04/05/06 Reviewed by: Date: 

Client: Fluor Fernald. Inc. Project: OSDF Phase V. Revision 2B . Cell 8 DCN Project No.: GO3542 Task  NO.:^ 

ATTACHMENT B-2 

DATA FOR CALCULATION OF TIME OF CONCENTRATION 



HYDRO CAD^' INPUT PARAMETERS FOR THE CALCULATION OF TIME OF CONCENTRATION 
2000 YEAR STORM DESIGN SCENARIO - HEAVY VEGETATION 
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ATTACHMENT C-1C 

HydroCADTM OUTPUT REPORTS 

2,000-YEAR, 24-HOUR STORM EVENT 

2,000-YEAR DESIGN SCENARIO - HEAVY VEGETATION 
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2000 year stm-heavy 
Prepared by (enter your company name here) 
HydmCADg 7.10 Sm OWOZO 02005 HvdmCAD Sohvare S o M m  LLC 

Subcatchmenl L. runon am d OSDF 

T p  I1 24-hr Rainfall=13.W' 
Page 3 

41- 

RumR Area-1.770 ac RumR -1 1.15' 
F b r L e r g h 7 W '  T d 7 2 m l n  CN=BB Rumffn14.28ck 1.653al 

SubMchmnt Y: runofleast d OSDF RumRArca=7.231 ac R u m R D W l 1 . 1 0 '  
FbwLength=l.lW' Tc=50,5rnb, CN4I3 RumH-41.83ck 8.693al 

SUbca(chment N W M t l  O a t  d OSDF R u m I f k a e = l l . W  ac Rw~HDeplb10.W 
Fbw Lcngltr1.485' Tc48.4 min CN.85 Rumffn77.52 c k  10.887 el 

Subcatchment 0 Nlun earl dOSDF RumR Area-10.035 ec Rvmff Dspm>ll.lC 
F b r  LengU'd70 Tc-44.O rdn CN=BB Rumffn78.10 ds 10.149 e l  

Q: runon east of OSDF RumRArca-1.52Oec R w ~ H D s p l h ~ l l . 2 ~  
FbwLen@h=720' Tc40.7mln CN.87 RumH-ll.58ck 1.428af 

Reach 1: ~ n o f f  chnnnl Peak Dspm-2.5U Max VeI=1.5 Ips Icibv=Sz.U cb 5.051 a1 
lr0.070 L405.0' S.0.W357 Cspaciip1.009.51 ch CMIbw49.07d~ 5.034 a1 

Reach 2 runoff channel Peak DqLb2.04' Max Veb2.2 Ips Inflow-104.38 ch 11.538 a1 
n=0.070 1-m.0' SsO.wBI7 capacay.BBa.57cb ~ l 0 2 . 7 3 c h  11.51381 

Reach 3 funoff chlnnd Peak Dspm-3.58' MaxVel-2.7 Ips Inflow-155.41 c k  19.WOaf 
n-0.070 L-405.0 S=O.W75 7 Cepacily=W1.87 ch OulRm153.30 c b  18.073 af 

Reach 3R: (new rods] Inflow-180.08 c k  28.044 el 
OuUbw=180.08 CIS 28.044 a1 

Reach 4: runoff channel Peak hpUw4.12' Mer VeC2.4 Ips lnfbw208.22 sk 25.01 1 a1 
W0.070 L-385.0' S-0.0650 7 Cepacay.SW.30 c k  oulRar;203.78 ck 25.859 ef 

Reach 5 runoff channel Psalr L 4 h 4 . 5 3 '  Mer Vel-2.5 Ips Inflow-230.63 c k  31.002 e l  
n.0.070 ~-405.0' s=o.mo'r cspacilp363.07 ch odh=231.19 c h  30 042 af 

~ 0 . 0 7 0  L-4m.o s=o.o050~r c ~ p c w 3 3 . 3 3  CIS ou~bw=z50.87 CIS 3 6 . 1 ~  a i  
Reach B: runoff chuuwl Peak Depth-4.71' Max Vel-2.8 Ips InRown282.81 ds 38.228 e l  

Reach 7 east runm dltch Peak Dsplh-0.W Max Vsl.co.0 Ips 
n.0.070 L-385.0 S-0.0125 7 CppechplM.13 ds Oulfbw4.00 ch 0.000 al  

Peak bqXh=4.6l' Max Vel-2.8 Ips lnlbw=279.05 c h  41.040 el 
n-O.Ql0 L-810.0' 5.0.W507 cspacity=408.65 ch olmor*.275.08 ch 40.938 a1 

,b.ch B: east runm ditch PeakD-1.01' MarVd=l.3fpa lnRaw41.83ds 0.683~1 
n.0.070 L-405.0' S-0.01007 Cepadhf7W.Wsh OuHbw=41.21 c h  8.687al 

Peak ospm-S.10' Mar Veb3.3 Ips lnfbw295.75 c h  48.821 af 
rrO.070 L-lW.0' SsO.0071 7 CapssRp45B.BB c h  (MfiavnZM.87 c h  48.788 a1 

Reach 9 e x 1  funon ditch Peaklk@-l.43 MaxVeb1.7IP. InRownllO.4Zck 17.553al 

@m:(--l 

Rwh 8R: (new nods) 

lr0.070 ~ 4 7 5 . 0 '  s s ~ . o i o o ~ r  ~epsfhp5.7i7.07 ch hr(bwp108.78ck 17.280~1 

2000 year storm-heavy rvpe N 2 4 - 1 ~  RaifdenS13.00' 
Prepared by (enter your company name here) Page 2 
HydroCm7.10 sln 000020 02005 HdmCAO S o h  Solutionr LLC 4/4- 

Ttne rpm=O.W24.00 hn. e O . 0 5  hn. 481 p a n k  
R M  by SCS TR-20 tm&od. UWSCS 

Reach rwling by SW-l-lnd*Tntm memod - Pond rwling by SW-lnd memod 

S u b c e M m e n t A ' v s g e t l W R n a l ~ ~ r  RumffAna=2.601 BC RumHDepChrr2.83- 
Fbw L-4W Tc-25.4 mbr CNnOO RwOffn27.M ds 2.780 af 

RumRAna-l.W7 nc Rumff D+12.86 
FbvLagm-=O'  Tc-12.1 min CN-W Rumfk24.87ck 1.754~1 

Rumffh-4.PBPac RumRDepttu1Z.W 
Flow LEn@b=&W T ~ 2 0 . 0  mbr CN.89 RumR4.10 ch 5.207 a1 

RvmHArss14.748ac RupRoepthri2.82- 
Fbw L a g h - W  Tc-28.2 min CN-W RunoR.47.77 ck 5.070 a1 

Subutchment E -tirut cover 

subcachmcnt c vsgartsd nnal QMI 

Subcatdumnt D: -Rrul cover 

SubMchment DDR: (new node) ~ u m n ~ r ~ s 0 . 7 3 0 0 ~  R W n l k p U P 1 2 . w  
FbnLcngU1-Et0' T~18.0mk, WOO R d = 0 . 1 7 &  0.701 af 

RumHArea-4.MBac RumHDsphrl2.82* 
Fbw LengU1=M0' T-275 min CN=W Rumfl=50,54 ch 5.285 af 

SubMchmnt E: ~ g e t a k d l l n a l  tDKr 

Subcatchment F fld c w e r  ~ u n o n ~ r a a 4 . n i 4  sc ~ - ~ ~ a p l h r t i . ~ ~ -  
F b r  Length-835' 1 ~ 2 8 . 0  mbr CN-OO RumH48.59 sb 5.143 el 

R w O f f h J . 5 l O e c  RlrmRLkpllPl2.W 
FbwLagthnl.OB0' Tc-20.5 rdn CN=OO Rlmoff--53.Wch 5.885af 

Subcatchmmto: vegeUOdRnal cow R l m D R h - 4 . M 8 e c  R u m R w 1 2 . 8 2 '  
F b r  LenJth.MS' Tc-28.0 rdn CN.00 Rmdf-40.OJ ch 5.204 a1 

Rvmfl @sca458oac R m o R w 1 2 . 8 2 '  
Fbw Lagh-850' Tc-262 mbr CN=W RuraR.48.22 ds 4.805 e l  

RumRAreanOd3Oac RumHlkpUPll.71' 
Fbw LenoIh-ZW Tc-20.4 min CN-90 RumR.8.24 ck 0.517 af 

RumHArea-0.810 ac RvmR oepthr12.04- 
FbrL*Lat4m=5W 1 ~ 1 0 . 5  d n  C+Pm R~moH=10.28& 0.887 al 

RumRAna-l.242ec RunoffDepmzl1.W 
F b r  LensU1-550' Tc44.5 mbr CN=W RumfM.07 ck 1.207 af 

s~buwment FFR: V-W nrul 

subsatdunnt HR: wpiuted nnal corrr 

Subcatchmnn I: funm ear: of OSDF 

Subutchment IR: (new node] 

SubMchment J Nnm easl of OSDF 

Subcatchment JR: (new node) R u m R h = 2 1 W  ac RumHoepthrlZ.83' 
FbwLengIh460' 1 ~ 2 3 . 1  rnh CN-W Rumff-24.83ck 2.352 al 

Runoff kcaY.823  BC RumH LkpllPl 1.10' 
F k ,  LewU~Cu0 T d . 4   mi^ CN.8B Rvmffn14.BS ch 2.425 a1 

I Subcalchmnt K: runon ens1 of OSDF 

ZOO0 year stonn-heavy Type II 2 4 h  RaihfaU=13.00' 
Prepared b y  (enter your company name here) Page 4 
HH(mCAOQ) 7.10 sh, DdMn0 0 2065 HvdmCM SoRVsra W h  LLC 41- 

Reuh OR: (new node) Peak Dsp(hrq. 1C M e r  Vel-3.4 Ips lnRar208.23 ck 47.570 e l  
n;0.070 L-170.0' s.0.00~ *r c o p ~ a y - s a s . 4 2  CIS 1~~1m~285.55 ck 47.540 af 

Peak DqAh4.M)' Max Vd-2.7 Ips l n b 3 0 2 . 2 8  cb 50.750 d 
~ 0 . 0 7 0  ~ ~ 5 m . u  s=o.wso *r cap~i1,-1.07e.23 cb olmbrrp~w.23 ck m.ai af 

~ 0 . 0 7 0  L-170.0 sso.otw*r cspcaps43.31 ch olmbrrp171.28ck 27.418al 

Reach 10- (new node] 

Reach 11: (new node) Peak Dr.ph-2.W Max Veb2.5 Ips lnllw~171.73 ch 27.UO af 

TOW Runoff Prim = 80.017 IC Runoff Volume = 80.165 af Average Run& ospu, = 120T 
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' 2000 year s tomheavy  Tvps I/ 24-h Rainfa//=13.00' 
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Subcatchment A: vegetated final cover 

= 27.84 ck@ 12.17 hrs. V d u w  2.780 af. oepmz12.83' 

by SCS TR-20 memod. UKSCS. TIM Span= 0.0024.00 Ins. dl= 0.05 hrs 
II 24-h Rainfall=13.W 

2000 year stormheavy 
- 

r m  I/ 24-h RaidaU=13.w' 

Arealac) CN Desuidon 
2.601 99 

Tc Length S(0pe V W l y  Capscity Dadpiion 

10.1 90 0 . m  0.1 yret  now. 

5.5 60 0.1m 02 yrel now. 

9.3 150 0.1700 0.3 yret now. 

0.5 190 0.1700 6.6 Shallow Concentrated Flw. 

Amin) ffeetl (W IfUsec) I d s )  

Grass:Darse n=0240 PzI2.W 

Grass:Oate  ~ 0 . 2 4 0  PzI2.W 

Grass:Dase n=0240 P s 2 . W  

Waved KF 16.1bs 
25.4 490 TUal 

Subcatchment A: vegetated final cover 

.I IORYIIII) 

Prepared by (enter your company name here) 
n v d m ~ m  7 i o  dn o o o m  o 2005 nvd- ~o(hram S ~ M -  LLC 

Page 6 
41- 

\ 
Subcatchment 6: vegetated final cover 

RumR = 2487&@ 12.03hrs. Vdumc- 1754af. Dqmvl286'  

Runoff by SCS TR-20 mdhod. UH=SCS. lime Span= 0 0 0 2 4  00 hn. dt; 0.05 hn 
Type I1 24-hr R&nfali=13W 

Areafac) CN DewnpMn 
1637 99 

TC Lenglh Slope Vdouty Capgily DescnpbOn 

8 6  90 00750 0.2 

0 6  1Jo 00250 34 83.06 TrapNse/RaclCh.nmlFlow. 

2 9  320 00075 1 8  37.74 Tra@V&sctChinnelFbw. 

Imm) (feet) (MI (fVsec) I d s )  
sheei now. 
Grao Oense n-0240 P 2 = 2 W  

8aLW=O.oO D=2.W Z= 6 0 7 Top W524.36' n= 0 070 

mw=o.w D=Z.W z- 4 o 8 6 o *r TOP w.20 xr n= o 070 
121 540 T M  

Subcatchment 8: vegetated final cover 

2000 year storm-heavy Type // 24-h Rainfa//=13.00" ZOO0 year stm-heavy Tvpe // 24-h  Rsinfa//=fiW 

H v d m C W  7. 10 m oOo920 0 Z W 5  HvdmCAD Software Wldmns U C  
Prepared by (enler your company name here) Page 7 

4/4app6 
Prepared by (enter your company name here) Pege 8 
H v d m C m  7.10 s h ~  WoOzO 0 2005 HvdmCAD Sohvare SoMiom LLC 

Subcatchment C: vegetated final coyer Subcatchment D: vegetated final c o w  

RumH = 48.10&@ 12.23 hn. V d u w  5297ef. Depth>l2.8T Rvnoff = 47.77&@ 12.21 hrs. Vdunw 5.070af. DepW12.82' 

Rwatt by SCS TR-20 method. UH=SCS. Time Span= 
Type I1 24-hr Rainfall=l3.W 

0.0024.00 hrs. dt= 0.05 hn Runoff by SCS TR-20 mdhOd. vH=SCS. Tim Span= 0.W24.W hrS. dt; 0.05 hrs 
Type II 24-h RainfalCl3.W 

Ana lad  CN Doaipbm Arealac) CN Dextiption 
4.960 99 4.746 99 

Tc Length Slope Velocity Capacity DaatpUon 

10.1 90 0.0500 0.1 Sheet Flow. 

5.5 60 0 .1m 0.2 Sheel Flaw. 

(min) (feet) (M) ( R h 4  I d s )  

Grsss:Dense w0.240 P2=2.W 

Grass: Dense n= 0240 PZ= 2.W 

~ a a :  ~ e n s e  ns'0.240 p s 2 . w  

Unpaved KIF 16.1 Ips 

9.3 150 0.1700 0.3 shea now. 

0.5 190 0.1700 6.6 W l o w  C o n m n ~  Flow. 

4.5 370 0.0035 1.4 37.24 TrapNedRoct Channel Flw. 
BO~W=O.OO mz.33' Z= 6.08 4.07 Top.W=23.30' n= 0.070 

29.9 860 T d  

Tc L m  Slopc Vdmity Capacity oesdptim 
(min) (feet) (Mt) (Itltec) (ds) 
10.1 90 0.05oO 0.1 shea now. 

5.5 60 0.1m 0.2 shea now. 
9.3 150 0.1700 0.3 shca now. 

Grass:Darse ~ 0 2 4 0  P2=2.60' 

Grass: Dense n- 0240 P25 2.60' 

Grass: Deny n= 0240 PZ= 2.60' 

Unpaved Kv= 16.1 fps 

mw=o.o(r D=2.W z=6.065.0*r Top.W=31.46' n=0.070 

8otw=o.O(y 0=2.86 Z= 6.0 & 4.0'1 Tw.W=28.W n= 0.070 

0.5 180 0.1700 6.6 Shallow Concanbacd Flow. 

1.4 200 0.0083 2.4 109.24 TnpNeelRSaChannalFlaw. 

1.4 150 03045 1.8 72.93 TmprVetlReaChonnelFlow. 

20.2 830 Total 

Subcatchment D vegetated final cover 
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2000 year s t m h e a v y  
Prepared by (enter your company name here) 
HH~CADEI 7.10 Sm ooO828 02005  HvdmCAO Softwarn S o M i  LLC 

~ v p e  / I  24-h aainfa/1=13.W 
Page 9 

4 / 4 R U  

Subcatchment DDR: (new node) 

= 9.17Clsa 12.lOhrs. V d W  0.781 af. D e W 1 2 . W  

UH=SCS. Tim Span= 0.W24.00 hrs. dl= 0.05 hrs 

Tc Le@ slope Velaity Capacity Desaiption 
(min) (feet) (MI) (%'see) (ds) 
17.4 300 0.1430 0.3 Sheet Flow. 

Gmss:Dase n=0240 P2=2.W 

Urpaved KF 16.1 fps 

Paved K ~ 2 0 . 3 f p S  

Unpaved Kr-16.1fp 

0.2 80 0.1430 6.1 Shallow Concenlrated Flow. 

0.1 15 0.0400 4.1 Shallow Comcmtrsted Flow. 

0.1 25 0.1667 6.6 Shallow Concentrated Flow. 

1.1 190 0.0071 3.0 211.96 TRpNeelRactChannelFlw. 
~ 0 t w = o . w  ~ r 4 . 5 0 '  z= 4 . 0 a 3 . a ~  TW.W=~I.W n= 0.070 

18.9 610 Tdal 

Subcatchment DDR (new node) 

2000 year stomheavy Tvpe /I 24-b Rainfa//=13.W 
Prepared by {enter your company name here) Page 11 
H H m W  7 10 Sm OOOfQ9 0 2005 HvdmCAD Sobars  Solnmnr LLC 4 / 4 R a  

Subcatchment F: vegetated final cover 

Rum9 = 48.59dse 12.2Ohrs. Vdumc; 5.143af. D q t h ~ 1 2 . 8 2 ~  

Ruroff by SCS TR-20 memod. UH=SCS. Tme Span= 0.00-24.00 h. de 0 05 I'm 
Type II Zbhr Rainlall=13.00 

Area&) CN Ocwnptian 
4.814 99 

Tc Length Slope Vdocity Capacity DeJcnptim 

10.1 90 0.0500 0.1 Sheet flow. 

5.5 60 0.1000 0.2 Sheet Flow. 

bin) (feel) ((MI1 (It/%) (ds)  

Grass: Dense n= 0 240 P2- 2.W 

Gnrss:Dense n.0240 P T 2 . W  

GrasDense n.0240 P2=2 .W 

Unpaved Kr-16.tfps 

BolW=O.W Dz3 68' Z= 4.0 6 6 0 7  To~.W=36 8U' ns 0 070 

9:3 150 0.1700 0.3 sheet flow. 

0 4  175 01700 6.6 Shallow Concsnmted F l w .  

2.7 360 0.0050 2.2 150.56 Tr.prvaemeaChannelFlow. 

28.0 835 TUal 

2000 year storm-heavy 

H v d d A G 3  7.10 dn wo828 0 2W5 HvdmCAD Sohare SolUHons LLC 

Tvpe I/ 24-h RanfaU=l3.W 
Page 10 
4/- 

Prepared by (enter your company name here) 

Subcatchment E: vegetated final cover 

Runoff = 50.54cfsS 1 2 2 0 b .  V d w  5285af. Depthr12.82' 

Runoff by SCS lR-20 mevlod. UHESCS. Tima Span= 0.00-24.00 he,. dt= 0.05 hrs 
Type 11 24-hr RainfsnS13.W 

Areafael CN Dewrid~n 
4.946 99 

Tc L a g *  Slope Velocity Cepzdty Dewn'ption 
(mln) (feet) (fiR) Wsec) (dsl 
10.1 90 0.05oO 0.1 Sheet Flow. 

5.5 60 0.1OOo 0.2 sheet Flow. 

9.3 150 0.1700 0.3 sheet flow. 

Grats:Darse n=0.240 P!2=2.W 

Grass:Dense n-0240 P2=2.60* 

Grass: Dense n= 0.240 P2= 2.60' 
Shallow Coneanbated Flow. 0.4 170 0.1700 6.6 
Unpaved Kv= 16.1fps 

0.4 50 0 . W 5  2.0 108.55 TmpNeejRectChanmlFlav. 
mw=o.ou D=XW z= 6.0 s 4.OT ~ o p . w = ~ . r n  n= o.om 

1.8 320 0.0105 3.0 148.58 TWeejRectChannlFlow, 
B0l.W-0.00 D4.32' Z= 6.0 I 1 0  T Top.W=29.W n= 0.070 

27.5 840 To(al 

Subcatchment E: wgetwed final cover 

2000 year storm-heavy 
Prepared by (enter your company name here) 
HVdmCKI@ 7.10 Sm 000828 0 ZW5 HvddAD Software Solnwnr LLC 

rvpe /I 24-h Rainfa//=f 3 . W  
Pfqa 12 
4/4R@5 

Subcatchment FFR: vegetated final cover 

R U M  = 53.96&@ 122222,  Vdume= 5.8B5af. DepW12.82' 

Runoff by SCS TR-20 me(h0d. UWSCS. Time Span= 0.00-24.00 hrs. dl= 0.05 hrs 
Type I1 24-i-u RainfaIl=lJ.W 

&ea(=) CN D a a i d r n  
5.510 99 

Slope Vel- Capacity Description 
( m E  %% (fiR) (-1 

8.2 70 0.05oO 0.1 sheel Flow. 

7.6 90 0.1OOo 0.2 - -, 
8.9 140 0.1667 0.3 shest Flow. 

Grass: Dense n= 0.240 P2= 2.60' 

Grass: Dense n= 0.240 P2= 2.60- 

Grass: Denw n= 0.240 PZ= 2 . W  
0.3 1% 0.1667 6.6 Shallow Concentrated Flow. 

0.1 I 5  0.0400 4.1 sh.IIow Concsnbaled Flow, 

0.1 20 0.1667 6.6 Shallow Concsntrated Flour. 

4.3 610 0.0050 2.3 168.52 TmpNeslRactChrnnelFlow. 

Unpaved Kv=l&lfps 

Paved Kv= 20.3 fps 

Unpaved Kv=16.1fps 

Bol.W=O.o(r 0=4.WZ=6.0S3.OT Tw.W=36.W n=0.070 
29.5 1.080 TUal 



Tvpe I/ 24-k RiLinfsll=l3.w' ' MOO year stm-t teavy Tvpe I/ 24-h Reinfa//=13.00' zoo0 year stomheavy 

4/- 
Page 13 Prepared by (enter your company name here) 

HvdmCtVXB7.10 d n  OW929 Q 2 W  HdmCAD Sohvars SoMiam LLc 
Ptge 14 Prepared by (enter your company name here) 

HvdmCbD87.10 rhOwo28 Q M O S H ~ ~ ~ C A D S ~ ~ I ~ ~ S ~ ~ J I ~ ~ L L C  4/4nnoog 

Subcatchment G vegetated final c m r  Subcatchment FFR vegetated final m r  

2000 year storm-hew 
. 1  

T m  // 24-h Rainfa//=13.00' 
Prepared by (enter youcompany name here) 
HvdmCADS 7 ( 0  Sm 000829 0 ?OM HvdmCAD Sohvam so*nmm LLC 

Page 15 
4/- 

Subcatchment H R  vegetated final cover 

~unoff  = 48.22 ds@ 12.18 hrs. Vdumc;: 4 905 af. DepitUl2.W 

Runoff by SCS TR-20 meyDd. UH.SCS. T i  Span= 0.0024.00 hrs. dts 0.05 hrs 
Type I1 24-hr Rainfall=13.W 

Runaff = 49.93dSe 122ohrs. vdume= 5284af. Depwl2.W 

M by SCS TR-20 me(h0d. UHSSCS. Time Spa- 0.0024.00 hrs. dt= 0.05 hrs 
loRnml 

Type II 24-hr Raiialli13.W 

ARafacl CN Dcwn'p(lon 
4.946 99 

m; hL& "CQg V Z i t y  W P l i o n  

10.1 w 0.OsM) 0.1 shea flow. 
Gress:Dense ns0.240 P22.60' 

Grnss: Dense n= 0.240 P2E 2.W 

Grass: Dense n= 0.240 P b  2.60' 

Unpaved KU; 16.1 Ips 

5.5 60 0 . 1 m  02 Sheel Flow. 

9.3 150 0.1700 0.3 Sheel now. 

0.4 175 0.1700 6.6 Shallow Concentrated Flow. 

2.7 370 O.M)50 2.3 153.25 TrapNwRec~ChamlFlow. 
~otw=o.w ~ = 3 . f f i z = 3 . 0 8 6 . 0 ~  TW.W=M.~~' wo.om 

28.0 845 T U  

Tc Lenglh Slope Vetodry Capacity Description 
Iminl (feel) (fvftl Ifflskl Ids) 
10.1 90 0.OsM) 0.1 sheet flow, 

4.8 50 0.1m 02 shoe1 Row, 

9.3 150 0.1700 0.3 sheet fl-. 

Grass:Dense n-0240 PZ.260' 

Grass:Danse n=0340 PZ=2.60' 

Gm&& n=0.240 PZ=2.60' 
0.4 160 0.1700 6.6 Shallow Concentrated Flow. 

Unpaved KU; 16.1fps 
1.6 400 0.0100 4 2  612.82 Tre.pfVeeRectChsnnalFlow. 

WW=O.W ~ 5 . 7 1 3  Z= 3.01 6 . 0 ~  Tw.W=51.30' n= 0.070 
26.2 850 To(al 

Subcatchment HR: vegetated final cover 

, . i . . . .  / .  . j . . . .  , . . ,  

. . .... .. ... . . . . . . . ... . .. ., ._ ._ .. 
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2ooo year storm-heavy 
Prepared by (enter your company name here) 
n v d m ~ m  7.10 SI,I oww8 Q zw ttvdmCm Sobarn 

Type / I  24-h Rainfa//=13.w' 
P- 16 
4 / 4 m  uc 

Subcatchment I: runon east of OSDF 

Rum17 = 6.24&@ 12.12hrs. V d u w  ' 0.517af. DePlh>ll.?l' 

Rumff by SCS TR-20 memod. UH=SCS. lima Span= 0.0024.00 hrs. dts 0.05 hrs 
Type I1 24-hr Rainfall=l3.W 

AreaIacl CN DescriMion 
0.530 90 

Tc Lcnglh Slope Velocity Capadty Dacription 
Imin) tfeel) IwR) fftlsec) Ids) 
19.9 210 0.05oO 0.2 

0.5 55 0.0075 1.8 37.74 TrapNeenaaChaMalFlw. 

-w. 
Grass:Dense ~ 0 2 4 0  P2E2.60' 

BOLW=O.W D=Z.W Z= 4.0 8 6.0 *r TW.W=ZO.W n= o.om 
20.4 265 Total 

Subcatchment I: runon east of OSDF 
w=-IwPh 

A 

/ . .  , : 

: . .  . . > .  

/ : ' / / / /  

! : s , : ,  
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' 2000yearstom-heavy Type N 24-tr Rw'nfaU=1300' 
Page 17 
414RW 

Prepared by (enter your company name here) 
HvdmCADS?.lO rh, 000929 Q2WS HvdmCM Sohvmre SoMim U C  

Subcatchment IR: (new node) 

= 10,28cfs@ 12.10hrs. V d W  0.867af. 0epaDlZ.W 

by SCS TR-20 rr2hod. UH-SCS. Thne Span= 0.00-24.00 hrs. dP 0.05 b3 
I1 24-hr Rainfall=13.W 

Arra(ac) CN DcsCriptiOn 
0.810 99 

TC kngm slops VW C m r y  Dewriptlm 

17.4 300 0.1430 03 SheetFlow. 
Wdn) (feet) (MI (Rhed I d s )  

0lass:Dense r~0.240 P2E2.60' 

Unpaved K r  16.1fps 

Paved Kv= 20.3 (m 

0 2  80 0.1430 6.1 Shallow Concentrated flow, 

0.1 15 0.0400 4.1 Shallow Conantrated Flow. 

0.1 25 0.1667 6.6 Shallow COmanLrkerJ Flow. 

0.7 170 0 . m  3.8 448.16 TnrJveelRsaChMnl Flow, 
Unpaved K r  16.1fps 

BOtW=6.W B 5 . W  Z= 4.0 8 3.0 7 Tw.W=41.W n= 0.070 
18.5 590 Total 

lonual 

2000 year stomcheavy 

HvhoCADS 7.10 sln 000829 0 2005 HvhoCAD SoRvpm SoMbm LLC 

Type I/ 24-h Rainial=13,00' 

414RW 
Prepared by (enter your company name here) Page 19 

Subcatchment JR: (new node) 

Runoff = 24.@3&@ 12.15hrs. Volume= 2.352ef. 0epaDlZ.W 

R U M  by SCS TR-20 mcudd. UHZSCS. Tlme Spew 0.0024.00 hrs. dl= 0.05 hrs 
Tvpe I1 24-hr Rainfek13.W 

Arralac) CN Desmiption 
2200 99 

Tc L- Slope Velocity Capadty Dewription 

5.3 40 0 . m  0.1 ShaMRaV. 
Imin) (fee0 (M). Ifvsm) (ds) 

5.5 60 0.1ooo 

11.8 200 0.1667 

0.3 115 0.1667 

0.1 15 0.0200 

0.1 h 0.1667 

23.1 460 TOM 

02 

0.3 

6.6 

2.9 

6.6 

G-:bn;C n-0240 ~ s 2 . 6 0 '  
shea Flow. 
Grsts:Darte n=0240 P2=2.60' 
Sheet flow. 
Grass:Denw, n-0.240 Ps2.M)' 
shsuow Concentrated Flow. 
Unpaved Kv; 16.1 fps 
Shallow ConcenInted Flow. 
Paved KG20.3fps 
Shallow Concentrated Flow. 
U w e d  K r  16.1 fps 

2000 year storm-heavy T m  N 2 4 h  Reirdall.13.00' 
Prepared by (enter your company name here) Page 18 

4/4R@ nvdmcxm 7 10 sm 000820 0 2005 HvdroCAn somnm sou- LLC 

Subcatchment J: runon east of OSDF 

Runoff = 907&@ 1240hrs. V d u m  1207af. DeplW1166' 

Runoff by SCS TR-20 Mhod. UH=SCS. l-117~3 Span; Om24 00 hrs d P  0 Os& 
Type1124-h RaInfaW13W 

Arealac) CN Desvlw 
1242 90 

TC Lensm sboe ~ e k c w  ceoaarv DewrlPban 
Imul) (feet) (nnt) Iftlsesl l&l 
419 300 00158 0 1  shea flow. 

Grass Dense n.0240 P2=260' 

Urrpavc6 Kr-161fps 
0 8  100 00158 2 0  Shallow Concmmtcd Flow. 

18  150 00035 14 37.24 TnpNeelRenChmndFlw. 
LWW=OW 0.233' z = 6 0 8 4 0 * r  T W W = Z ~ W  F 0 0 7 0  

445 550 TaaI 

Subcatchment J: runon east of OSDF 
HFb-WWh 

n 
. .  I : . .  . , : ,  

2000 year storm-heavy Type M 2 4 h  Rainfa//=13.00' 

HvdmCAQ@?.lO rlnoao829 0ZWSbdmCADSo.hrsrsSoMion.LLC 4- 

Subcatchment K runon east of OSDF 

Prepared by (enter yarr company name here) Pege 20 

R u d l  = 14.65dsQ 12.63hrs. Vdume= 2.425af. DepvI~11.10' 

R u d l  by SCS TR-20 mdhod. UWSCS. nima Span= 0.00-24.00 hn. a= 0.05 )as 
Type I1 24-hr RainfaW=13.W 

Arenlac) CN DaaipUm 
2.623 86 

Tc Length Slope Velaily Capacity CIesaiplion 
(min) (feel) (MI) (Alsec) I d s )  
58.0 300 0.0070 0.1 shs* flow. 

Grass:Dense n=0240 P2=2.W 
2.1 290 0.0200 2.3 Shallow Cononbasd Flow. 

2.3 250 0.w45 1.8 72.93 TrapfVedReetChmnalFlow, 
UnpaMd K r  16.1fps 

BoLW=O.W B2.86' Z=6.084.07 Top.W=28.W ~ 0 . 0 7 0  
62.4 840 Total 

Subcatchment K runon east of OSDF 
WW.* 

IEia 

, ; / . : : : .  

o I t 1 a 5 e v 8 o 10 8 1  o la 14 I5  18 17 18 IO ID i t  n n 2. 
Rr I b m )  
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M O O  year storm-heavy 
Prepared by (enter your company name here) 

Type /I z-M~$~I=I~.&~~ 
Page 22 

HvdroCADQ) 7.10 rln OCo8zo 02005 H v d r d M  Soh*ore Solutim LLC 4 1 4 m  

Subcatchment M runon east of OSDF 

Runoff = 41.83cke 12.59hn. Volume= 6.693af. Depth41.10' 

Runoff by SCS lR-20 meuod. UHSCS. Tme Span= 0.W24M) hn. dt= 0.05 hn 
Tvpe I t  24hr RainfaC13.W 

Arealac) CN Desuipsar 
7234 86 

* 2000 year stonn-heavy Type I/ 24-h Rainfa/l=13.00' 
Page 21 Prepared by (enter your company name here) 

HvdmCW7.10 dn OW929 02005 HvdmCAD SOfIWAlS SoMDm LLC 41- 

Subcatchment L runon east of OSDF 

i 14.28&@ 12.31 hn. V d u m  1.653af. DepW1l .W 

by SCS TR-20 memod. UWscs. m.3 SpaIF 0.0024.00 hrs. dl' 0.05 hn 
II 2- RainfaW13.W 

' I  
'Analsc)  CN Descriptim 

1.779 86 

Tc Length Slope Vdaity Capadly D e ~ a t p C ~  
lmin) ffeet) lMt) IwSSc) ldsl  
34.9 m 0.0250 0.1 sheet Flow. 

Grau:Date 1 ~ 0 2 4 0  P2=2.60' 

Unoaved Kv= 16.1 fns 
0.9 140 0.0250 2.5 Shallow Conmn(nted Flow. 

0.9 170 0.0375 3.1 &low C - & d  Flow. 

0.5 90 0.0105 3.0 148.58 Tra#V&sctChannei Flow. 
Unpaved Kv= 16.1 tps 

BOLW=O.W k3.32' z=6.0a3.oqr TW.w=zg.w n=o.om 
372 700 T M  

Subcatchment L runon east of OSDF 

, ,  1 

Tc Lenglh slope V W l y  Capaav Desatption 
fdn) (feet) lRIRI fNSeCl I&) 
50.3 300 0.0100 0.1 Sheet Flow. 

Grass:& n=0240 P2=2.60' 
3.1 350 0.0139 1.9 Shallow Consatratad Flow. 

Unpaved Kv; 16.lfps 
Shallow Comanmted Flow. 1.4 180 0.0167 2.1 
Unpaved Kv; 16.1 fps 

BocW=O.W D=O.82' Z=4.083.07 Tm.W=5.74' 1 ~ 0 . 0 7 0  
4.7 360 0.0125 1.3 800 Tra@VersRectChamar Flow. 

59.5 1.190 Totel 

Subcatchment M: runbn east of OSDF 
-wh 

0 I ? I 4 5 I 7 u I $0 1 8  11 0 1. 15 IS 17 10 m 11 ?t n H 
I*r PM) 

zoo0 year stonn-heavy Type N 24-k Rair!fa//=13.00' 2000 year s tm-haavy  Type N 24-/w Rainfa//=l3.00" 
Prepared by (enter your company name here) Page 24 
HvdmCNJQ 7.10 y. 000929 0 2005 HvdmCAD SoRvam SduiDRI LLC 414RWi HvdmCW7.10 dnwO828 02M)slluhCAD Software SoMbm LLC 4/- 

Page 23 Prepared by (enter your company name here) 

Subcatchment N: runon east of OSDF Subcatchment 0 runon east of OSDF 

RUM = n.szds@ 12.45hrs. V d u m  10.687af. ~ 1 0 . 9 9 -  R U M  = 78.19chg 12.4Ohn. V d u m  10.149af. Deplp11.14' 

R U M  by SCS TR-20 method. UH-SCS. lime Span= 0.00-24.00 hrs. dti 0.05 hn 
Type I t  24-b Rainfall=l3.W 

Runoff by SCS TR-20 memod. Uli=SCS. Time Span= 0.03-24.00 hrs. dl= 0.05 hrs 
Type I I  24-hr Raintall=13.W 

Areafac) CN Dewrimion Areafad CN Desuidm 
11.664 85 10.935 86 

Tc Length Slope Vdaity Capadty Descripti~ Tc Lengm Slope V& CspaCity Description 
lmin) (feeI) lRIR) lfvsec) I d s )  lmin) (feet) [Wm I w S d  lck) 
38.3 300 0.0198 0.1 shea-. 38.1 300 o.mw 0.1 sheet now. 

Grass: Dense IF 0.240 PZ. 2.60' Grass: Dense n= 0240 P2;. 2.60' 

Unpaved Kv; 16.1 fps Unpaved Kv= 16.1 fps 

BoLW=O.W Bl.17' Z= 58.0 8 3.07 Tw.W=71.3? n= 0.070 

5.7 770 0.0198 2.3 Shallow Conanbated F b .  3.1 420 0.0200 2.3 shallow conanlrated Row. 

4.4 395 0.0100 1.5 61.88 TrsrNaJRsaChanslFl~, 2.8 250 0.0100 1.5 63.91 TrapNeelRec(ChannelFlow. 
BotW=O.W B l . l T  Z=60.0&3.0'1 Tw.W=73.71' n=0.070 

48.4 1.465 TUal 44.0 970 TOW 

Subuctchment N runon east of OSDF 
".,dmm.oh ..,.. ~- - . . .  i : . .  . . ! .  . . . .  I 

. . . . . . . .  ......... 
. ! ,  . 

1 - 
..' 

Subcatchment 0: runon east of OSDF 



L 

' ~oooyears to rm~eavy  Type N 24-h Raida//=13.00- 
Page 25 Prepared by (enter your company name here) 

HvdmCADZI 7.10 ah! OW028 0 ZOOS UvdroCAD SoRvers Sohaions LLC 41- 

Subcetchment Q: runon east of OSDF 

= 11.56&@ 12.36hrs. Vdumss 1.428a(. -1l.ZEf 

no17 by SCS TR-20 method. UH=SCS. Time Span;: 0.0024.00 hn. dl= 0.05 hrs 
I1 24hr W a l b 1 3 . W  

Tc Lefglh W Velocity Capacity Description 
fmin) f k t l  fftMI f f lkel  I d s )  
38.1 300 0.m0O 0.1 shmet flow. 

Grass:Dense 1~0 .240  P2=2.W 

Unpaved KIF 16.1tps 

BotW=o.MT D*.W Z= 5.7 8 13.57 Tw.W=78.W n= 0.070 

1.8 250 O.OZM 2.3 Shallow Coneenpatcd Flow. 

0.8 170 0.010O 3.4 543.34 TrapNedRedChannlflow. 

40.7 720 Told 

Subcatchment a: runon east of OSDF 

T p  // 2 4 - t ~  Raida//=lJ.W 
Page 26 
4/4t2Q& 

ZOO0 year stormheavy 
Prepared by (enter your company name here) 
HvdmCADI) 7.10 Sm owB28 0 2005 HvdmCAD Software SoMan. LLC 

Reach1:runoffchannel , . 
[W Warning: Inlet elavaijon mt specified 006439  
inffow~rra = 4.768 ac. idow oepm > 12.71- 
lnRaw = 52.44 Ck @ 12.08hrs. V d w  5.051 af 
OIMW = 49.07 Ck @ 1222 hn. V d m  5.034 af. Men= 6%. Lag; 8.5 min 

Routing by Sl~+I-lnd+TranS mcyad. T I  Sparr 0.0C-24.00 hn. dt= 0.05 hrs 
Max. Velocity;: 1.5 fps. Min. Travel Tlms; 4.6 min 
Aq.Wocity=O.6fps. Abg.TravdTW 11.1 min 

PeakDepm=2.59@ 12.14hn 
Capadty at bank MI= 1.099.51 ds 
0.W I 829' dee+~ c h a d .  n= 0.070 
side slope z-~iue= 6.0 4.0 *r ~ o p  wi&- ~2.w 
Lag(h- 405.0- Slopes om35 7 

Reach 1: runoff channel 

i .  . . . .  
Wropnph . ,  

Type / I  24-hr Rainfa/I=l3.00' 
Page 27 

ZOO0 year storm-heavy 
Prepared by (enter your company name here) 
HvdmCADQ 7.iO Sm 000928 0 2005 UvdmCAD SoRrrere Solutions LLC 

T p  / I  24-k Rainfa//=13.00" 2000 year stonnheayr 
Prepared by (enter your company name here) 
H v d m C ~ ? . t O  .In OoO828 0 2005 HvdmCAD Solhrpre Soldins LLC 4/4ncg& 

Page 28 

Reach 2: runoff channel Reach 3: runoff channel 

[W Warning: Inlet devatim not spedfied 1651 Warrdng: Inlet elevation not spechied 

1nR0w ~ n s  = 10.970 ac. idow oepm w 12.62' 
InRow = 104.36ds@ 1223hn. V d u w  11.538af 
Outffow = 102.73 ck f@ 12.32 hrs. V d u w  11.513 af. Allen= 2%. Lag= 5.4 min 

Routing by Sta-lnd*TmS method. Time Span= 0.0024.00 hrs. dt- 0.05 hrs 
Max. VelocW 2.2 fps. Min. Travel Time= 3.0 min 
A q .  Velocity 0.9 fps. A q .  Travel Time= 7.0 d n  

Peak Dzpth= 2.94' @ 1227 hrs 
Capacity at bank MI= 88O.V ds 
0.00 x 6.57 deep channel. n= 0.070 
Side Slope Z-value= 6.0 5.0 7 Top Wim- 72.2r 
Largth. 385.0- s* 0.OoM 7 

Reach 2: runoff channel 
Hldroprqh 

IMowArea= 18.339ac. lnRowDepm>12.44' ' 

lnRw = 155.41 CIS@ 12.3Ohrs. V d w  19.009af 
Ou(Rav = 153.39ds@ 12.37hn. Vdums; 18.973st. AUen=l%. -4.6min 

Max. Vdocity;: 2.7 fps. Min. Tme l  Timet 2.5 rrdn 
A q .  Velccjly = 1.1 e. Avg. Travd lime; 5.9 rnin 

Peak Depth= 3.58'8 12.33 hrs 
Capadty al bank MI= 681.67 ck 
0.W x 6 2 6  deep channel. IF 0.070 
Side Slcpe Z-valw 3.0 6.0 7 Top Width= 56.34' 

 outing by s~~-i-lnd+~rans memod. m e  SWIF 0.0024.00 hn. tit= 0.05 hn 

~cngth. 405.0- slopes 0.0075-r 

Reach 3 runoff channel 
m n P h  

A , . : . .  

0 1  

...... L.: i... I 
- -  I 

. . . . . . . . . . . . . . . . . .  . : . .  .., - ... .I. .... 

z 3 4 5 e I @ IO 11 11 i a  14 I S  II li i n  
1- @-"MI 

. . . . . . . . .  , . , .  * 
/ .  : ! . ! !  " I  



I 

r p  /I 24-h RainfaU=13.00' 
Psss 30 

2OoOyearstorm-heavy Tvpe I/ 2 4 h  RainfaU=13.00- ' 2000 year stormheavy 
Prepared by (enter your company name here) Page 29 
HM~CALW 7.10 rh m z e  Q zw5 n w m m  s o b r e  sewam LLC 4 1 4 ~ ~ ~ 5  

Reach 3R: (new node) 

Prepared by (enter your company name here) 

Reach 4: runoff channel 

1651 Waming: Wet dovation not wechiied 

lntlow kea = 25.064 ac, IMow Depth > 12.41' 
1- = 206.22 ds@ 12.34 hn. V d w n w  25.911 af  
0- = m 7 6  ds @ 12.42 hn. V d w n w  25.859 af. Auew 1%. Lag= 4.9 min 

R d n g  by SIa-lnd*TmS memod. Time Spew 0.00-24.00 hrs. 611 0.05 hrs 
Max. Velocity= 2.4 fps. Mi!. Travd Time= 2.7 rrdn 
Aq.  Vdoclty = 1.0 fps. A q .  Travel Tine= 6.3 mln 

peak Depth= 4 . 1 ~  0 12.37 hrs 
Capacity at bank MI= 580.36 ds 
O M  x 6.14' deep c h a d .  n= 0.070 
SI& Stape Z-value= 4.0 6.OT Top W!dW 61AU 
~cngth= 395 u sioptti 0.0050 *r 

Reach 4 runoff channel 
W J W h  

A- 

2000 year storm-hewy 

n w m  7.10 dn 000828 O m  H w d m  software SOMiiru LLC 

Reach 5 nmoff channel 

rvpe // 24-h Rainfa//=13.00' 
, Prepared by (enter your company name here) P- 31 
.. 4 m  

1651 Warning: lrdsl devaticn not spedfied 

Inflow Area = 29.878 el. Inflow Depth > 12.45 
Inflow = 236.6Ods0 12.39hrs. Vdu- 31.00281 
OutRrm = 234.19&@ 12.47hrs. VdunwF 30.942af, AUen=lX. Lagi4.7min 

Routing by Slm-lnd+Trans melhod. Xme Span= 0.W24.00 hrs. dl= 0.05 hrs 
MM. Vel- 2.5 fps. Mh. Travel T W  2.7 min 
AT. Wodty = 1.1 fps. A q .  Travel llrne= 6.1 min 

Peak D W =  4.53 @ 12.41 hrs 
Capacity ai bank MC 360.07 cfs 
0.W x 5.31 deepchannel. n=Oo.070 
Side Stope z-va~ur 6.0 3.0 'r ~ o p  width= 47.88 
~cnath. 4 0 5 . ~  S ~ W  0.0050 -r 

Reach 5: runoff channel 
WJwr.ph . .,.. i . . i . .  . . . . . . . . . .  . . I . .  . . . . . . . . . . . .  

M@ ve1=2.5 $.is- ' 
n-0.070 

. .  
: !  ! :  . . . . .  

: , .  . 
, > ' . ,  

. .  
! ! < ,  : 

: . : .  . . . . . . . . .  ... .., . . . . . .  
: : :  . .  ................... . . . .  . .  . : . .  

. . . .  . . . ! .  . 

i . , : i  . - ......... - ..... ~ .. 
.. . : . .  i . . ' . !  : . . . . .  

, : . : :  

b 3 4 5 e r a D ID I' 11 IS 18 15 I? II ID n i t  11 n n 
rh. W"I 

. . . . . . . . . . . . . . . . . . . .  

I 1  1 6  5 .  1 0  O , O I I , l , ~ I . , L 1 ~ I , , I , . W n n n w  
lh8 ma-1 

Tvpe I/ 24-/r Rainfal/=13.00' 
page 32 
4 m  

2000 year stormheavy 
Prepared by (enler your company name here) 
HvdmCNXI 7.10 Sm 000920 02005 HvhoCAD Software SQlutim LLC 

Reach 6 runoff channel 

(65l Waming: Inlet elemtiem not specified 

Inflow Area = 34.824 ac. lnRow Oepth > l 2 A k  
Inflow = 262.61 ds@ 12 .444 .  Vduma; 36.22681 
0- = 259.87ds@ 12.53hrs. Vdume= 36.14481. AUen=lX. Lag=5.5min 

Railing by SLa4nd+Trem mdhod. Time Span= 0.0024.00 hrs. dl= 0.05 hrs 
Max. V w -  2.6 fps. Mln. T& T l n w  I 1  rnin 
Aq.  Velocity = 1.2 Cps. Aq. Travel T m  7.1 min 

Peak Depth- 4.71'@ 12.48 hrs 
Capacity ai bank MI= 433.33 cfs 
0.00 x 5.7U deepchannel. n=Oo.070 
Side Slow Z-value= 6.0 3.0 7 Top W W  51.M 
~aylth= 4w.u  stoptti o.o050*r 



a 

-t 

2000 year storm-heavy Type I/ 24-h ReidaIl=l3.00' 2000 year storm-heavy Tvpe / I  24-h Ra'&=13.00' 
Prepared by (enter your company name here) 
H d m C m 7  10 l/nOOOWQ 02W5 clvdmCADsoR*rJm~MbnsLLC 4/41Mp6 page 34 

Pase 33 Prepared by (enter your company name here) 
HvdmCADS 7 10 sln LE4029 0 2WS HvdmCAD SomVare Solutim LLC 

Reach 7: east runon ditch 

431 Hint Has no inRw (OutAwZerO) 

ou = O . O O c k @  0.OOhn.  V d u w  0.Woaf 
! * !xding by Stor-lnd+TranS method. Time Wn; 0.00-24.00 hrs. dt= 0.05 hrs 

Aax. Ve!ccily= 0.0 Ips. Min. Travel T i  0.0 rnin 
A q .  Velocity = 0.0 Ips. A q .  Travel T i  0.0 min 

Peak nPnlh= 0.00 e 0.M hrs 
C&$aI bank fuu; 104 13 ds 
OW x 3 1 0  deepchamel. n=0070 
Sde Slope 2-vale- 4.0 10 7 Tap W e  21.70' 
Length= 3350' Slope=0.01257 

il 
Reach 7 east runon ditch 

HydroORph 

Eza 
Peak Depth=O.OO' 

Capacity=104.13 cfs 

9 I 3 4 I 0 7 I s ID I I  31 $3 14 15 *e 17 81 ID P 14 P n 14 - 0 

2000 year storm-heavy Type /I 24-h Rainfa/=13.w" 
Prepared by (enter yourcompany name here) 
HvdmCADB) 7.10 Sm WO929 0 2005 H d m C A D  Solhrare SoMinu LLC 

Reach 8: east runon dtlch 

Page 35 
41- 

1651 Wamlng: Id& elBM6QI not S p k i R e d  

~ n n o u ~ r e a =  7.i34ac. ~ n ~ o w ~ e p t h s  1 1 . 1 ~  
lntlow = 41.83ck@ 12.59hn. Vdume; 6.693al 
Outflau = 4121 ds@ 12.74h.  V d u m ,  6.667af. Atten= 1%. Lagr8.9min 

RDuting by Sta-lnd+Trens mthod. Time Span; 0.00-24.M) hn. dti 0.05 hrs 
Max. Velocitv; 1.3 (ps. Min. Travel Time; 5.0 m'n 
A q .  Velocity 0.6 fps. A q .  Travel T i w  10.9 min 

PeakOepth- l.Ol'@ 12.66hn 
Capadty at bank full= 768.96 ds 
0.00 x 3.01' deepchard. n;0.070 
Side Slope Z-value= 58.0 3.0 'I Top Width= 183.61' 
Len* 405.0 Slops 0.01007 

Reach 8: east runon ditch 
H l d m p h  ..... .. . . . . . . . . . . . . . . . . . . . .  ..!.. : :.. I 

Reach 7 R  (new node) 

[6sl warning: Inlet elevafh ncd spedfied 

I n f l a v h -  39.414az lnflowDepth~12.W 
Inflow = 279.05ck@ 12.51 hrs. V d u w  41.049af 
Outfkw = 275.08 cfs @ 12.62 hrs. V d u w  40.936 af. Allen= 1%. L a 5  6.7 rnin 

Max. Vel- 2.6 fps. Min. Tmel Tim= 3.8 min 
A q .  Velocity = 1 9  Ips. A q .  Travel Time- 8.5 mln 

Peak Depth= 4.81.e 12.56 hn 
Canacitv a1 ha& MI= 496 R5 & 

Raning by Stor-lnd+TrenS memod. TIIW S F -  0.0C-24.00 hrs. dt= 0.05 hrs 

_ _ _  , -. ._ - .- __ - - 
0.00 x 6.00' deep channel. n; 0.070 

Length= 610.0 Slops O.OO507 
.Side Slope Z-value= 6.0 30 7 Tap Width= 54.00 

Tvpe / I  24-h Rainfe/l=13.00' 
Page 36 

2000 year stonn-heavy 
Prepared by (enter your company name here) 
H'dmCAO-S7.10 dn 000928 02MS HvdmCAD S o h r s  Solutins LLC 

Reach 8R: (A node) 

165l Warning: Id& elevation not specified 

InRow Ana = 44.924 ac. InRw oepm w 12.51' 
lnflav = 295.75ds @ 12.6Ohn. V d u w  46.821 af 
Outflw = 294.87dse 12.63hrs. Vdwn(F 46.788af. Atten=U?A. Lag;; 1.7 min 

RaRing by Stor-lnd*Tam memod. T i  Span; 0.00-24.00 hrs, dt= 0.05 hrs 
Mar. Velodty= 3.3 fps. Mm. Travel Tima; 1.0 min 
A q .  Velocity = 1.5 fps. A q .  T d  Tim- 2.1 m'n 

Peak Depth= 5.10'@ 12.61 hrs 
Capacity at bank MI= 456.66 ds 
0.W I 6.M deep channel. n; 0.070 
Side Slope 2-value- 3.0 4.0 7 Top Width= 42.00 
Length= 190.0' SI- 0.0071 7 

Reach 8 R  (new node) 
W-ar.ph 

A )  

m 6  1 
- .  

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

. . . . .  . . . . . . . . . . . . . . . . . . . . .  _. .... 
! . .  . . . . . . . .  . . . . . .  . .  . .  

. .  . .  ................. . .  ~: 

.. . . . . . . . .  j . . ,  .! . . . .  

. . . . . . . . . . . . .  , ................ : .  . 
. .  
. . . .  

L i.. ... !. .I.. ... ...... 



,. 
1 Mw) year storm-heavy Tvps /I 2 4 h  RainfaU=13.00' 2000 year stwm-heavy Tvps /I 24Jr Rainfal/=73.00' 

Pegs 38 
4/4@& 
Page 37 Prepared by (enler your company name here) 

nMmCm 7.10 rln m z e  QZWS H M ~ C M  s o h r s  S~MD,,~ LLC 
Prepared by (enler your company name here) 
~ ~ ~ ~ 7 . 1 0  s m m z e  O Z W S ~ ~ ~ D C A D S ~ ~ ~ ~ S O M ~ D ~ L L C  . 

Reach 9R: (new node) Reach 9 east Nnon ditch 

651 Warning: Inlet e)svalion no! sp&med 

= 110.42&@ 12.54hrs. Vdumec 17.353af i 108.78 cfs @ 12.68 hn. V d w  17290 af. &en= 1%. Lag= 8.4 min 

R d n g  by Sta-lnd+T- memod. llne Sparr 0.00-24.00 h. dt; 0.05 hrs 
Max. V&city= 1 .T fps. Mn. TmA lime= 4.7 min 
A q .  Verodty = 0.8 fps. Aq .  Trwel lime- 102 min 

Peak C)eplh= 1.43 @ 12.60 I'm 
Capaaty al bank hdP 5.717.07 cfs 
0.W x 6.31' deg chafml. n= 0.070 
Side Slope 2-value= 60.0 3.07 Top Wdth. 397.53' 
~ength= 475.0 slcpa; o.oioo*r 

2000 year stormheavy 

n v d m c m  7.10 sin OWWQ 02005 nvdroCAO s o h m  s M i m  LLC 

R k h  1OAR: (new node) 

Type /I 2 4 h  Rainfal/=73.00' 
Page 39 
4L4mQ.6 

Prepared by (enter y w r  company name here) 

1651 Weming: Inlet elmlion rmspkified 

IMWI  rea = 40.664 BC. innw oepm > 12.52' 
Inflow = 302.28cfs@ 12.64hrs. V d w  50.759af 
OUtRw = 300.23&@ 12.73hrs. V d u w  50.631af. AUen=lH. Lag=5.6min 

R d n g  by Stor-lnd+Trans mahod. TI~C Span= 0.0024.00 hrs. dt; 0.05 h n  
Max. Vekdly= 2.7 fps. Min. Travel Tme; 3.3 min 
A q .  Velocity = 1.2 fp. Ag.  Travel Tme; 7.6 min 

Peak Depth= 4.00 @ 12.68 hrs 
Capacity 81 bank MI= 1.078.23ch 
10.00 x 7.00' deepchannel. n=0.070 
Side Slope Z-va~ue= 6.0 3.0 'r ~ o p  widm= 73.00 
Length= 530.0 Slope= O.oo507 

Reach 1OAR: (new node) 

. ....... i.. .i ... ._ !. . . . .  

1651 Weming: Inkt elevation not 

i n ~ a v  AIW = 45654 8 ~ .  inflow c q t h  12.513- 
lnRw = 29623cfsQ 12.62hrs. Vdume= 47.570af 
OUtRw = 29555 cfs @ 12.65 hrs. V- 47.540 sf. men= OH. Lag= 1.4 ndn 

Routing by Stor-lnd+TranS method. Time Span= 0.00-24.00 hrs. dt= 0.05 h 
Max. Vdocily- 3.4 fps, Min. Travel Tuna= 0.8 min 
A q .  Velocity = 1.5 fps. A q .  Travel lime= 1.9 rnin 

Peak Deplh= 4.16 @ 12.63 hrs 
Capacity at bank M1; 688.42 cfs 
6.W x 6.W deep channel. n= 0.070 
Side Slape Z-VEILUF 3.0 4.0 7 Top Width= 48.00 
LUILXIF 170.0 SIF omm -r 

Reach 9 R  (new node) 

. ,  . .  - . . . . . . . . . . . . . .  ;...i.,. 
... ..:. . i ....... !.. . i  ..... 1. ... 

i :  > :  

2000 year s tomheavy  
Prepared by (enter your company name here) 
nvdmCm7.10 smwo82e ~ I Z W S ~ M ~ C A D S ~ ~ ~ ~ ~ I O S ~ ~ ~ L L C  

rvps I/ 2 4 h  Rainfa/l=13.00' 
page 40 

Reach 11: (new node) 

1651 Waming: Idel dmtion nol specified 

I ~ R O W A ~ ~ =  29.8338~. in t lowDepm>i i .w . 
Inflow 171.73&@ 12 .56h .  Vdume= 27.440af 
Outflow = 171.26dsQ 12.59hn. Vdums? 27.416af. Atten;:OH. Leg;2.0min 

R d n g  by Stm-Ind+Trans method. TIM Span= 0.00-24.00 hn. dt= 0.05 hrs 
Max. Velocily- 2.5fps. Min. Travel T I  1.1 min 
Aq .  Velodty = 1.2 lps. Aq.  T W  Ti- 2.4 rnin 

Peak oepth= 2.65' @ 12.57 hn 

0.W x 4.08' deep channel. n= 0.070 
Side Slope Z-Mlue= 5.7 13.5 7 Top Width= 78.34' 
Lengm= 170.0 Slops 0.01007 

Capacity et bank MC 543.34 cfs 

Reach 11: (new node) 



ATTACHMENT C-2 

WEIGHTED CURVE NUMBER CALCULATIONS 
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Clienk Fluor Fernald. Inc. Project: OSDF Phase V. Revision 2B . Cell 8 DCN Project No.: 603542 Task  NO.:^ 
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M 

N 

0 

Q 

I 
I 

Note ( I  1: The weighted curve number of the final cover system is assumed to be 98. as consistent with the OSDFFinnl Design Package. prepared by GeoSyntec Consultants for 
the United States Department of Engergy, Femald Environmental Management Project. in May 1997. 
Note (2): The Antecedent Moisture Condition (Ill) was calculated using the equationCN(II1) = 23CN(II) I 10 + 0.13CN(11). 

I 

35% C runon east of OSDF 79 

1.78 700/0 B runon east of OSDF 69 72 86 
30% , C m n  east of OSDF 79 

7.23 60% B m n  east of OSDF 69 73 86 
40% C runon east of OSDF 79 

11.66 75% B runon east of OSDF 69 72 85 
25% C runon east of OSDF 79 

10.94 65% B runon east of OSDF 69 73 86 
35% C runon east of OSDF 79 

1.52 ' 50% B runon east of OSDF 69 74 87 
50% C runon east of OSDF 79 

I N/A - Not Applicable 

I 2000 Year Storm Attachments.xls/C2 
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ATTACHMENT C-3 

TABULATED ANALYSIS RESULTS FOR CHANNELS 



1 

Chamd ldentificaion 
Channel Design 
N8JIl.i'' Status sccnario 

s u b m c h o m t  B existing 2000 DS 
reach I exinkg 2WODS 
reach 2 existing 2000DS 
reach 3 new 2000 DS 
reach 4 new 2000 DS 
reach 5 new 2000 DS 
reach 6 new 2oM) DS 
rcach 7 new 2000 DS 

reach 7R new 2000 DS 
m c h  8 new 2000 DS 

reach 8 R new 2000 DS 
reach 9 new 2000 DS 

reach 9R new 2OOODS 
reach IOAR new 2000DS 

reach I I new 2000 DS 

c 

Channel Characteristics Hydroloric Calculatioru Hydraulic Calculations 
Section Minimum Longitudinal Manning Bottom Sidc Sidc HydroCAD HydroCAD A m o f  Pcriman Hydraulic Peak Flow Estimated Channel p d  now Lining 

Flow P Radius. R Depth"' 0"' Freeboard'" Velocity Typei6' shape Channel Slopc"' n Width Slop Slop Node Q'" 
(cW A ( ~ q f 0  (R) (R) Y(R)  (cfs) (A) (e) Depth@) (%) B(R) M,:l M2:l 

v a  11.90 0.35% 0.070 0 6 4 I 52.4 NIA NIA NIA NIA NIA NIA NIA NIA 
v a  8.29 0.35% 0.070 0 6 4 2 104.4 58.8 35.01 1.68 3.43 104.72 4.86 1.78 riprap 
VCC 6.57 0.64% 0.070 . 0 6 -5 3 155.4 64.71 38.35 1.69 3.43 156.18 3.14 2.41riprap 

4 2.27 2.87 riprap v a  6.26 0.75% 0.070 0 6 3 206.2 71.64 36.89 1,941 3.99 205.62 
1.79 2.49 riprap VCC 6.14 0.50% 0.070 0 6 4 5 236.6 94.61 44.40 2.13 4.35 235.89 

4.71 261.31 0.61 2.62 riprap VCC 5.32 0.50% 0.070 0 6 3 6 262.6 99.83 43.54 2.29 
0.87 2.66 riprap VCC 5.70 0.50% 0.070 0 6 3 7R 279.1 104.98 44.65 2.35 4.83 279.45 
0.90 2.47 gau v a  3.10 1.25% 0.070 0 4 3 8 41.8 16.94 16.03 1.06 2.20 41.83 
1.06 2.70 riprap VCC 6.0 0.50% 0.070 0 3 6 8R 295.8 109.82 45.67 2.40 4.94 296.75 

v u  3.01 1.00% 0.070 0 58 3 9 110.4 64.13 88.70 0.72 1.45 109.94 
5.10 296.83 0.90 3.26 riprap v a  6.0 0.71% 0.070 0 3 4 9R 296.2 91.04 37.16 2.45 

4.62 1.90 grasl 1.69 170.84 
1.78 3.46 riprap 4.22 303.53 

3.10 172.69 3.90 2.33 riprap 

V e t  6.3 I 1.00% 0.070 0 60 3 I I  171.7 89.97 106.76 

1.56 1.71 graU 

0.841 trapezoidal 6.0 0.83% 0.070 6 3 4 IOAR 302.3 87.65 36.74 2.39 
mpezoidal 7.0 0.50% 0.070 IO 6 3 I I  171.7 74.25 38.66 1.92 

v a  4.08 1.00% 0.070 0 5.7 13.5 3R 180.1 70.31 53.21 1.32 2.23 180.21 1.85 2.56 gmS 

2000 YEAR STORM DESIGN SCENARIO - HEAVY VEGETATION 
SUMMARY OF CHANNEL ANALYSIS R e s U L T S  

Zoo0 Yeat Stonn AHachmentlllCJ heavy 
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Client: Fluor Fernald. Inc. Project: OSDF Phase V. Revision 2B . Cell 8 DCN Project No.: GO3542 Task No.:2/2 ,. 
ADDENDUM TO SECTION 12.5 

(REVISION 2B DUE TO CELL 8 CHANGE IN SIDE SLOPE & CREST SLOPE) 

This addendum details the calculations that were revised within Section 12.5, OSDF Phase 
V, Surface-Water Management System Design and Post-Closure Hydrology, of the Final Design 
Calculation Package for the Fernald Environmental Management Project (FEMP), due to the re- 
design of the Cell 8 cover system. This re-design encompasses the increase in impacted material 
placement volume of Cell 8 through a change in side slope and crest slope. This addendum 
discusses the modifications made to this calculation package as Revision 2B and as associated 
with this modification. 

For Revision 2B to this calculation package, the critical case for the Surface-Water 
Management System Design was evaluated to confirm compliance with the Surface-Water 
Management and Erosion Control (SWMEC) Plan and the OSDF Design Criteria Package 
(DCP). This critical case is presented as the Construction Design Scenario, which considers the 
25-Year, 24-Hour Storm. The surface water management system was modified to reflect the 
design changes resulting fiom the re-design of the Cell 8 cover ssytem and analyzed to verify the 
adequacy of the designed surface water management features. For this submittal, only the East 
and West OSDF Construction Design Scenarios were modified; i t  should be noted that Design 
Cases A through C, detailed in this section, are not impacted, and therefore, are not presented. 

7 

i 
. 

In order to present the results of this DCN analysis in an efficient manner, only the 
attachments that summarize the modifications and updated results for the surface water 
management system with regard to the DCN are presented. These attachments are listed 
subsequently &d explained, in further detail. 

. Attachment A-2 - Layout of Design Scenario and Design Case SWM Systems. 
These layouts demonstrate the revised configuration of the OSDF. Each surface 
water structure is labeled as identified in the hydrologic analysis. 

Attachment A-8 - Nodal Network Diagrams. These diagrams demonstrate the 
revised configuration of the surface water management system as a result of the 
DCN. 

Attachment B-4 - Data for Time of Concentration Calculations. These data 
demonstrate the revised flow paths used to calculate the time of concentration for the 
revised configuration of subcatchments used in the hydrologic analysis. 

GQ3309lF0420008 
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Attachment C-1A - HydroCAD Output Reports - 25-Year, 24-Hour Storm 
Event, East OSDF Construction-Phase Design Scenario. This attachment 
provides the results of the hydrologic modeling for the East OSDF Construction 
Design Scenario for the 25-Year, 24-Hour Storm, considered the critical case for 
these calculations. 

Attachment C-1B - HydroCAD Output Reports - 25-Year, 24-Hour Storm 
Event, West OSDF Construction-Phase Design Scenario. This attachment 
provides the results of the hydrologic modeling for the West OSDF Construction 
Design Scenario for the 25-Year, 24-Hour Storm, considered the critical case for 
these calculations. 

Attachment C-2 - Weighted Curve Number Calculations. These calculations 
present the revised areas and Curve Numbers for the revised configuration of 
subcatchments used in the hydrologic analysis. 

Attachment C-3 - Tabulated Analysis Results for Channels. These results 
present the revised channel characteristics (ie., geometry), flow within each channel, 
and hydraulic characteristics including peak flow depth and available freeboard, for 
the revised configuration of channels used in the hydrologic and hydraulic analysis. 
The table has been modified to reflect these results for the East OSDF and West 
OSDF Construction Design Scenario only. The remainder of the table (Le., features 
that have not been modified), has been shaded in gray. 

Attachment C-4A - CulvertMaster Output Reports for Culverts. These reports 
present the hydraulic analysis for the culverts. These reports are provided only for 
those culverts in the East and West OSDF Construction Design Scenario that were 
modified in design or were impacted by the DCN through altered flow rates. 

Attachment C-4B - Tabulated Analysis Results for Culverts. These results 
present the revised physical characteristics (Le., geometry) and profile (ie., inverts) 
of the revised configuration of culverts. The results also present the hydraulic 
capacity, structural capacity, and required outlet protection for these culverts as a 
result of flows analyzed based on the DCN. The table has been modified to reflect 
these results for the East OSDF and West OSDF Construction Design Scenario only. 
The remainder of the table (i.e., the features that have not been modified) has been 
shaded in gray. 

Based on the analyses for the design change of the expansion of Cell 8, all channels and 
culverts are designed in accordance with the requirements of the SWMEC Plan and the DCP. 

GQ3309IF0420008 
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ATTACHMENT A-2 

LAYOUT OF DESIGN SCENARIO AND DESIGN CASE SWM SYSTEMS 



z. .. I . .. . .  
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ATTACHMENT A-8 

NODAL NETWORK DIAGRAMS 

GQ3309lF0420008 



cutnn 

Drainage Diagram for West OSDF 

HydroCADO 7.10 s/n 000929 0 2005 HydroCAD Software Solutions LLC 
Prepared by {enter your company name here} 4/3/2006 



(new d e )  

I 

-tw -t- 
(new mde) 

L * 

wetsled b o m w  area 

Drainage Diagram for East OSDF 

HydroCAD@ 7.1 0 sln 000929 0 2005 HydroCAD Software Solutions LLC 
Prepared by {enter your company name here} 4/3/2006 
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ATTACHMENT B-4 

DATA FOR CALCULATION OF TIME OF CONCENTRATION 



HYDROCADTH INPUT PARAMETERS FOR THE CALCULATION OF TIME OF CONCENTRATION 
WEST OSDF CONSTRUCT~ON DESIGN SCENARIO 



HYDRO CAD^" INPUT PARAMETERS FOR THE c,\LcULATION OF TIME OF CONCENTRATION 
EAST OSDF CONSTRUCTjON DESIGN SCENARIO 
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ATTACHMENT C-1A 

HydroCADTM OUTPUT REPORTS 

EAST OSDF CONSTRUCTION-PHASE DESIGN SCENARIO 

25-YEAR, 24-HOUR STORM EVENT 



East OSDF 
Prepared by (enter y w r  m p a n y  name here) 
nvdmCm 7.10 dn m e  0 2005 HWAD soffvsm soiulanr LLC 

SuMchment HR: UMqnmed find - RumUArca-4.5W ac RumU Dep(hs3.W 
FhL-0' Tc-3.2mh CN=S RumRb28,Boch 1.333~4 

Subcachmentn: Nnonw Dbonow M. RumUArca-1.869ac Runoff Depau1.W 
. .  Fbw L e  Tc-23.0 min CWtX RumRb2.73 ch 0.230 el 

Subutdunant IR un wgetakdflnal cover RumU Area-0.810 ac RumU Deplh~3.4C 
Fbw LmgUd00' Tcs2.2 mh C N a 9  RumM.01 ch 0.235 a( 

Subutchmen(JJ: runon arastobommusa RumUAreaEo.814 ac RumffDepaul.24' 
FbwLen@h=1.290' T d 1 . 9 m i n  CN=W Rumff.0.BBch O.CS4af 

Runoff Area4.200 BC RumU apm.3.4C 
FbwLem~U~-886 Tc-3.5 min CN- RunoRb13.73ch 0.839af 

Type I/ 24hr Rainfall4 70' 
Page 3 

Subcstchment JR in-wa@ated final COHT 

SubMdunent W. runon e a  to bna* area ~ ~ ~ ~ r s a 4 . 8 0 3 e ~  ~ l l m ~ ~ e p m s i . 3 ~  
Fbw Lagm01.100' Tc-36.4 min C N a  Rumff-5.83 ch 0.874 a1 

Subcachmm L: rumnorth dbomm ama RumU Area-1.683 ac RumU Dapmr2.2g 
FbwLa@h=430' Tc-15.4 mi" CN.78 Rumff-=.Wch O.POaf 

SubcatchmcntUrunoffana RumffArea-7.048 ac RumUDepaul.18' 
FbwLsnglh=1.400' Tc.28.1 min CN=81 RumR8.81 ch 0.893af 

RumU Area=l.WO BO RumU Depmz2.54' 
FbwL+370' Tcn12.1 min CN.78 RumU=3.80ch 0.212al 

Subcachment YW runoff a n a  RunoUArea-1.943ac RumUDepmz1.W 
Fbw L+l.OW Tc-9.8 min CN=81 RumR3.30 c h  0.182 a1 

SubMmmun M runon north dbonow area 

Subcatchment N dlrecl runon to pond Rumff Area-7.818 ac RumffOepW4.4C 
Tc=l.Omin CN-88 Rumfk57.88ch 2.808~1 

Sulmtchment NN: runoff m a  RumUArsa-1.274ec RumUDepmsl.53' 
Fbw Len@h-Bo(r Tc-1.4 min CN=W RumRb3.78 cb 0.182 af 

RumUArea-1.317 ac RumU Dspmw2.55' 
FbwLagm0230' Tc-1.3 mh CN-70 RumRb8.54ch 0.27Qaf 

RumUArsaEo.3OO ac RumU Depms1.W 
Fbw I.--120' T d . 4  mh C N 4 8  RumRbl.08 ch 0.051 a1 

RumU Area4238 ac RumU D e 2 . W  
Fbw L e n g h W  Tc-33.7 mln CN=75 RunoU.O.18 ch 0.955 a1 

RumU AR.40.004 ac RumU 0spaUl.W 
Fbw LmgnS1.4W T d . 5  m h  CN=M Rumt7=25.40 ch 4.831 af 

RumUArsa=7.700 ac Rumff DspmZ1.W 
FbwLmgb1.580' Tc-31.8 min CW72 Rum612.28ch 1.252 af 

Subcatchmcnto runon nom ofbomm area 

Subcatchmentoo: nmm amatoborm* ama 

%butdunant P runon mtth d bomrwama 

Subcatmmsnt Pp: vegemed borrow area 

Subcatchment Q: wnm nom d bormv area 

East OSDF 
Prepared by (enter your company name here) 
nvdmCm 7.10 dn ow020 02065 nvdmCm s o b n ,  s o ~ i o ~  LLC 

Tvpe / I  24-tu /?aim%//==. 70- 
Page 2 

4- 

Time tp2~l=0.00-24.OLl hrs. dFO.05 hr5.481 points 
Rrncdf by SCS TR-20 method. UH=SCS 

Resch Ku+hg by SWnd*TlaftS memod - Pond &rg by SW-lnd M o d  

RinoUArea*1.004ac RumUCJWhw2.W 
FlarLmgth=saD' Tc-17.3 min CN.83 Rumff=B.Bl ch 0.473 d 

SuburtchmentAkNrIonnusrcsUofOSOF RumUW2.708ac RumffDsp(hr2.ll 

Subcachmentkwgetatednnal-syshm 

~ b * r  L e n 0  ~ ~ i e . 8  mh c b 7 4  ~lmoff=~.07 ch 0.478 d 

RumU ARa-1.170 as RwoU Dopm+Z.W 
Fbw Lagth==W!Tc=82 min CN.83 Rumfk5.75 ds 0285 d 

RvmR ARa.0.7816 kumU -2.54- 
FbwLsngth-470' Tcs8.l min CN78 Rurdk-J.03ch 0.181 af 

Subcatchment C: wgetated l i d  cover RumUArea=5209 ac RumU Depth?2.W 
F h  Lngm=870' Tc=20.7 mb, CN=83 RumRb18.37 ch 1.255 a( 

Subcacmnant CC: NIM east of OSDF RumUAResO.121 ac RumU Wih92.54- 
Fbw L m g l h ~ l l f f  Tc4.7 mh C b 7 8  Rumff.0.52 ch 0.028 d 

subcachmentD:-finll- RumUArea5.131 ac RumU flq4IwZ.W 
FbwLengh870 Tc=20.1& CN=83 R ~ R b l 8 . 3 9 c h  1.23Bd 

SubcatchmMt DDR unvegetacd finaI system RumU AResO.730 ac RumU -3.46 
FbwLemps6lff  Tc.2.4min CN=89 R w M . 4 O c h  0.212d 

Su- E: final c ~ v e r  RumUARa=5.0W oc RumU Dopm+Z.aO 
~bw~ength.850' TC=IS.~ mh CN=U ~ u m ~ b i e . 4 8 c h  1.227 at 

shummmn B: -find cover system 

subcatchment BB: tunon east of DSDF 

Subcatchment E E  runm not31 d bonav area RumUARa-0.825 ac R u m U e Z . 3 6  
Fbw LengUd20' Tc-25.4 mh CN-77 Rumlf=2.10 ch 0.182 d 

Runoff Area=5.053 ac RumU flq4Iw2.80 
FbwLmqth-BMY Tc-19.7min CN== RumRb16.35ch 1.217d 

RumUAna4.5lOac R-U-3.48 
FbwLength-1.080' T d S m i n  CN.89 RumRb33.37ch 1.5Bod 

Subcatchment G -eg&bd final cover RumRAma5.308 ac RumU -2.- 
FbwLen@h=BMY Tc-18.8 min CN.83 RumRb17.13 ch 1.278d 

subcrtchnleniGGR:~*ioniaydamarea RumUAR1*1550 ne Rumff DepU~2.44- 
Fbw L--ZW Tc-23.3 nin CN=78 Rumlf-3.88 6 0.318 af 

RlmoU Aras4.548 ac RumU LhpJ~2.54' 
FbwLengtJ&20' TcslXQmin CN-79 RumU=l.BBch 0.118af 

Su- F: wqetakdflnal cover 

subcachmnt fFR urmgegtcdflnal COHIT system 

Subcatchment HH: nmm nOm, of b o r n  area 

East OSDF 
Prepared by (enter your company name here) 
H.nlmcKI@ 7.10 sln 000928 Q2NX HvdmCAD Sohmn, Sohdbm U C  

Subcakhment R' Nm north ofbono*r area RumffARss2.812ac R u m U W 2 . 1 1 '  
FbwLw@=650' Tc-Zl.8mh CN=74 Rumfk5.83& 0.460af 

Subcachments: nmon nath dbonow area RumU Area=0.402 ac RumU Depth.rz.44' 
Fbw L e 3 1 0  Tc-27.8 mh CN=78 Runoff.0.W ch 0.082 af 

RumU Area4.148 oc RumU -1.95- 
Fbw Lsngth=540' Tc=32.3 n-in -72 R ~ ~ . 5 7  h 0.874 d 

Type I/ 26hr Rainfall=4.70' 
Page 4 

Su- U NrVn east d OSDF 

S u M c h m M  V: Qmt runm to pond RumUAreaS0274 ac RumU -4.46 
Tcn1.0 min CN=W RumR2.03 ch 0.102 af 

SuMchmM W NnOn east d OSDF RumffArca-10.583ac RunoUflq4Iwl.W 
Fbw LmgU1-970' Tw12.8 min CN=72 RumRbZ8.W 1.733 el 

Su- x: NIM east of- RumUAreas11.853ac R u m U f l q 4 I w l . 8 7  
Fbw Len@lh=l,3Bo' Tc-33.4 min CN-71 RumRb17.50 ch 1.851 af 

RumUArea=8.522 ac RumU flq4Iw2.W Subcatchmant y: nmon '- east d OSDF 
Fbw Lmgbl.150' Tc48.8 min CN=73 RumRb8.84 ds 1.101 af 

SuMchment Z NnOn area east of OSDF RumUAna=1.608ec RumU 0epIw.W 
FbwLonglh=BW' Tc-23.7 min CN-72 RumRb3.11 ch 0.2Paf 

Reach 1: easi drainage channel Peak Depm=O.W MaxVd=Z.l fp InRorclO.81 ch 0.758af 
ns0.030 ~420.0 '  s=o.m5 'r ca-7%.78 ch c,mk~=io.oe ch 0.758 af 

Reach I R  (new no&) Peak oSpmEo.33' Maa Veb5.4 fp I m . 6 1  ch 0.693 af 
D-72.0- rro.oio biw.0' SEo.oiw2 CapacWl.10l.i2ch omk-esom 0.893 ef 

R e d  2 east mainage channel Peak Oepm-1.54' Max Vd=2.7 fp InAao28.37 ch 2.010 af 
r~0 .030  L420.0' SEo.0015 7 Capcilpl205.BB ch Omk-25.58 c h  2.005 at 

Peak apm=0.24' Max V W . 3  fp lnRorc3.30 ch 0.192 a1 
D-72.0' n=O.OlO L-100.0' SpO.01007 C a p a ~ l . l O 1 . 1 Z c h  OulRow3.25 c h  0.182 af 

Reach 3: easi drainage channel Peak Ospm-1.87' Max VaW.3 fp Innow-40.77 Ck 3.241 a1 

ReaChZIt(naWn0de) 

nsO.030 L420.0' 54.00507 Cepacbpl.583.87 CIS OtUflmv-38.78 c h  3.234 af 

Peak D&h=O.ZS Max V W . 5  fp l n M . 7 8  ch 0.182 a1 
D=72.0- n-O.010 LslW.0' S=O.OlW'I CapasWl.lOl.12ch OulRow3.72ch 0.182af 

Reach 4 east drainage channel Peak Depth-2.07' Max Vd=3.5 Ips lm%x+=53.10 c b  4.481 d 
n-O.030 L420.0' S-0.0050 7 CapacWl.lW.53 c h  -52.07 ch 4.451 af 

Reach 5 east drainage chmmel Peak D e 2 . 0 1 '  Max Vob3.5 Ips lnfmv=63.80 eb 5.888 af 

Reach 3R: (new nods) 

n=0.030 ~-440.0' SpO.005O'r c a ~ + ~ s z s a ~ h  ~ ~ ~ = c ~ . m d s  s.858af 

Reach 8: east drain- chm& Peak Depm-l.8T Mex Vel=4.6b lnRorc73.28ds 8.935 af 
~0.030 L4Bo.0' SEo.0100 7 Capacitl~258.21 c h  Omk-72.48 ds 8.923 



. East OSDF Type I/ 24-hr Rainfakt7W 
Prepared by (enter your company name here) Page 5 
HydmCADQ7.10 slnOOW20 QZOMHvdmCADSoRMrsSothomLLC 4G€u!Q§ 

Reach 7R runoff diverrlcn channel Peak Lk@h=2.14 h V W . 8  Ips InRorp75.24 ds 8.256 a1 
n=o.om L=mo.u sso.wso*r cepacap3~0.21 m o l m b r c 7 4 . t ~ m  8.233e1 

rro.030 ~-1w.0 '  ~ 4 . 0 0 7 1  *r -mas3 c b  olmbrc78.74 cfs o . m  -I 

r ~ 1 . 0 3 0  L-i7o.u s=o.w(~.r capacihpi.w.3i m oul~arp78.74 dr 10.030~1 

PeakDstm=l.JT hVeb3.4Ip.3 lnRm77.12ch 10.285al 
n=o.030 L=SM.O' s=o.wso'r cepacihpz.ii4.4i m o,h-78.28m 10.235a1 

Reach 11: M I  CYP arch PeakLk@h=lST MaxVaM.8fps lnRar;.78.55& 11.1BDal 
~ ~ 2 . 0 -  n=o.oio ~ 4 . 0 '  s = o . m . r  c a p a ~ z z . 3 1  m oul~arp78.50~1, 11.188~1 

d . 0 ~ 0  L-240.0' s=o.om'r capasmp~i7.ram oumar;i78.wch 11.174~1 

Reach 1%: nmoffdivwslm channel PeakDepmP1.25' M a r V d 4 . 3 I p  lnftm=143.58ch 21.140af 
1~0.030 L4M.0 '  S-0.0Mn7 Cepcitp248.63ck olmbrc142.73 c k  21.088af 

Reach 14 east nmm channel Peak DepmEo.33' Mar V W . 8  Ips Inl3m=O.52 cf, 0.028 a1 

Read, 8R: Nnoffdhnnim chaur( Peak 0epmPl.W Mar Vek3.7 Ips Inftm=77.10 ds 8.832 a1 

ReachSRmnoffBnrrimchannel PeakDepIkl.51' h V c 4 4 . S I p s  Irdbw-77.lOcf. 10.037al 

Reach 1oAR: ( M I  node) 

I 

RcaCh1tR:nmdldivushchannel PeakDsnh;.l.lS MaxVeb3.7Ips lnRar;.78.50& 11.188af 

-0.030 ~ - 4 ~ 0 . 0 '  sno.0040~ capecaypz2.78~1~ -.am o.025~1 

rp0.030 ~-420.0' s=o.w6~*r capacaycai.azm C W I ~ W = ~ . W C I S  O . ~ ~ B P I  

lpo.030 i-4~0.o s=00.w747 ca~+zse . s s~ l s  olmb*h9.=m 0 . w  ai 

Reach 1 7  east nmm channel Peak DepmEo.02 Uar V W . 2  Ips lnRavn12.43 6 0.923 af 
n=o.030 ~-420.0' sno.oi25'r c a p a w 3 s . t a m  o~im-12.07 m o.ez1af 

Reach 18: aLc1 nmm channel Peak Dstm=1.38 MaaVeb3.7 Ips lnlbr21.43 CIS 2.022 a1 
n-o.030 L.UO.U sn0.0 iw~r  capa+im.n,ch oul~arp20.mm 2.oi7af 

n=o.om ~470.0 '  siio.woo~r capa~tt,=o11.12cb -37.75 dr 3.85501 

Reach 20: east nmm channel Peak Dstm=1.8T h V-2 (0 lnfb-43.35 CIS 5.507 a1 
n-0.030 ~ ~ 7 5 . 0 '  s r 0 . 0 ~  'r c a p e w t s r . c u  m outm~13.ze m 5.588 ai 

rro.030 ~a.0 spo.oiw*r c a p s a y . i ~ ~ . 2 0 c h  -.ads 8.148af 

nco.030 ~-1oo.o' ~4.o iw*r  ~ ~ p a d h p 3 8 1 . 4 0 ~ 1 ~  o u t m ~ ~ e . i a m  8.22saf 

D?72.0' na0.018 L=QZ.O' s=o0.w5o*r c e p a w 8 8 . 6 7  dr OutmWI8.70 ds 6.858ai 

Reach 15 east nmm channel PeakDepmEo.04' MarVelnl.8Ips InRar3.2Ocb 0.188al 

Reach 16 eas: runm channel Peak DepmEo.W Mar Vat..2.8 Ips ln lbr0.78 da 0.664 af 

Reach IS: e a t  m channel Peak Dqdh-O.81' Mna Veb2.8Ips 1-38.43 m 3.8BBaf 

Reach 21: east nmm channel PeakDe#h=l.Lu' MarVeb45Ips lrnIw=45.88& 8.15Oaf 

ReachZZ: easlnnm channel Peak Dsnh;.l.Bs' MarVd4.5 Ips lntlm48.33 CIS B.2Mel 

Reach 2): new CYP culnrk Peak Depm=l.31' MarVeb5.4 (0 lnR3vn48.78ck 8.861 a1 

East OSDF 
Prepared by (enter your company name here) 

Type I/ 24-hr Rainfak4.70" 
Page 7 

HydmCmm 7.10 sm 000829 0 ZOM son*ram sdul- LLC 4- 

Subcatchment A: vegetated final cover system 

Runoff = 6.81 ds@ 12.1Ohrs. Vdumg 0.473af. Depulz 2.89' 

R u d  by SCS TR-20 mlk4. UH-SCS. Time Span= 0.00-24.00 hn. dl= 0.05 hrs 
Type II 24-hr RainI8lbl.W 

Tc Slops Velocity Capacity D e s d p t i ~  

6.9 90 0.05oO 02 sheet now, 

3.8 60 0.1oM) 0.3 sheet now. 

6.4 150 0.1700 0.4 sheel now. 

02 80 0.1700 6.6 shallow concumatsd flow, 

IrnIn) [feet) IftR) fftlsec) c d s r  

Grass: sharl wo.150 P2=2.60' 

Grass: Shal n= 0.150 P2= 2.60' 

Grass: Shal , n= 0.150 PZ= 2.60' 

Unpaved Kv= 16.1 Ips 
17.3 380 Tdal 

Subcatchment A: vegetated final c m  system 

Type I /  24-h Rainfa//==. 70" 
Page 6 

East OSDF 
Prepared by (enter ywrcompany name here) 
HydmCNM7.10 dnOw828 02005 HydmCAD SoRmrs Solur-LLC 

Reach 24 nmm c h ~ 1 4  PeakDePlh-1.1'2 k V a 4 . O I p s  InRaJ7.15ch 8 . l l O d  
~ 0 . 0 ~ 0  ~=i80.0' s=o.w75 'r cap~cihpi53.w c h  a.1m 

0=72.w rro.018 ~ 4 3 . 0 '  s=oo.w80 'r cap*75.3( m om1-a.22 do 0.055 
Reach 25 new CYP arch Peak apm-1.4V MM V d s . 8  lnIh41424 ds 8.057 of 

Reach26:NnO4lchannel Peak M . 2 0 '  Mar V a . 4  Ips ldbte3&22 Sb 8.055 d 
A.OM ~=3oo.u s=o.0075 'r cepaay.ao.t I m -.os m o . 0 ~  sf 

n-72.0- ~ 0 . 0 1 8  L=IOB.W ~ 4 . 0 0 4 2 7  capawsa.sedr -.mm O . J ~ O ~ I  

n.0.030 ~=2230.u S-0.oiW 7 capa~ip255.23 Ch Omk-48.ez dr 8.400 a1 

Reach 30: east ntnm channel PeakDepltpl.04' M n a V W . 5 b  Infkm=45.98h f3.1JOaf 
~0.030 L-M.O' s-0.oiw~r ~ a p a c * p i ~ . 0 5 &  - .Born 6.isoaf 

0-72.0- ~0.012 ~r80.o s=.o.om .r cepecihpl.02s.e1 m out~avl~.a m 0.270 01 

ReachZ7: m w  CYP arch Peak DepLh-1.04' Max Vef.52 6 1nRardS.W dr 0.364 a1 

' Reach 29: east'nmm channel Peak Depltp1.W Mar V W . 8  (0 Idbw47.10 6 8.407 af 

Reach 31: culvert Peak 0@1=0.34' Max VeW5.1 Ips lnhw3.54 ch 0.279 of 

Pond 1 P  (new node) Peak EbvS593.81' Storage-1.584 a1 ldbw4O.U ch 8.362 el 
oduN45.98 ch 8.150 af 

Pond 1p: E0mmPn.a W n  Peak E M 7 4 . 2 1 '  stOnge=to.882 a1 lnfb~174.85 28.878 d 
oII1Ra=o.w m 0.m a1 

Total RunoWArea= 172262~  RunoffVdum=31.186af A ~ R u n o f f D e p t h ~ Z l T  

East OSDF 
Prepared by (enter ywr company name here) 
W(ydmcNJ@7.10 slnMMOz0 02005HwkoCADSolhrarsSoI~bn.LLC 

Type I/ 24-hr Rainfak4.70- 
Page 8 

Subcatchment Ak runon area east of OSDF 

Runoff = 6.97dsa 12.1Ohrs. V d u w  0.478af. Depm, 2.11 

Runoff by SCS TR-20 memod. UkkSCS. lime Span= 0.00-24.00 hrs. CIP 0.05 hrs 
Type I1 2- Rainfall.4.70' 

MeaIac) CN DemiDtim 
2.708 74 

Tc LenSm Slope Velocity Capacity Dexription 

15.0 300 0.08M) 0.3 sheet Flow. 
Imin) (feet) Wl) (Wsec) I d s )  

Grass: Shoti n= 0.150 P2= 2.W 

Unpaved Kv= 16.1 fps 
0.6 170 0.BW 4.6 Shallow Cmcenaeted Flow. 

1.2 300 0.0070 4.0 48.01 TrapNeelRectChannelFlow. 
BotW=O.OO' b2 .W Z= 3.07 TOP.W=12.W n= 0.030 

16.8 770 Total 



, 
* East OSDF Type /I 2dhr Rainfa//=4.70' 

Prepared by (enter your company name here) Page 9 
HvdmcADg, 7.10 Sm W0828 0 2005 HvdmCAD SoRware sohrtiau LLC 4- 

Subcatchment B: vegetated final cover system 
Runoff = 575&@ 11.97hrs. Volume= 0.285af. Depmz 2.90' 

Type II 24-b RsinfaU=4.7(r 
Runoff by SCS TR-20 memod. UH-SCS. Tim Span= 0.0024.00 hrs. dts 0.05 hrs 

Areah) CN Dasaiptim 
1.179 a3 

i 

Tc Lergth Slope Velocity Capacity DesoipUon 

2.6 50 0.1800 0.3 sheel flow. 
(min) Ifeel) (ftAl (fvsec) (6) 

Grass:Shod ~ 0 . 1 5 0  P252.W 

BotW=O.CU Bl.02' Z=6.O830T Tw.W-9.18' n=O.W 
3.6 450 0.0045 2.1 9.75 TrapVeehctChannelFlow. 

62 500 TOM 

E a t  OSDF 
Prepared by (enter your company name here) 

Type / I  2 4 h  Rainraw. 70. 
page 10 

HvdmCADB 7.10 Sm -28 0 2005 HVddAD SORwam SalutDm LLC 

Subcatchment BB: m n  east of OSDF 

Runoff = PW&@ 12.01 hrs. Vdume= 0.161 af. oepuv 2.54' 

Rumff by SCS TR-20 memod. UH=SCS. Time Span= 0.0024.00 hrs. &= 0.05 hrs 
Type I1 24417 fbhfalk4.70' 

Tc Length Slope Velodty Capacity Dacription 
Win) (feet) (hA) (Wsecl r&) 

6.7 110 0.08oO 0.3 shm flow, 
Grass:Shod n-0.150 P2=2.60' 

BotW=O.OU W1.W 2= 3.08 5.07 Tw.W=l2.W ~ 9 ~ 3 3 0  
2.4 360 0.0040 2.5 22.78 TrapNaelRec(Chsnnel Flow. 

9.1 470 TOM 

Type /I 24-tu RainiSk4..;r(r 
Page 12 

Est  OSDF 
HvdmCADB7.10 dnOOOO28 02CG5HvdmCADSohWamsDMiiLLC 

East OSDF 

HvdmCW7.10 dnOOOO28 02Oa5HvmoCADSaftw;m!SDMiomLLC 

Type / I  2 6 h  Reinfd/=4.70" 
Page 11 Prepared by (enter your company name here) Prepared by (enter your company name here) 

Subcatchment C: vegetated final cover Subcatchment CC: runon east of OSDF 

R U M  = 16.37&@ 12.13hrs. Vdume= 1.255af. Deplh, 2.89' Runoff = O.S2&@ 11.98hrs. V d u m  0.026af. DepW 2.54' 

Tvpa II 24473 RaiiaW4.70- 
RUM by SCS TR-20 method. UH=SCS. nme span= 0.0024.00 hrs. &= 0.05 hm Runoff by SCS TR-20 memod. UWSCS. TMe Span= 0.0024.00 hrs. dt= 0.05 hrs 

Tvpe II 24-hr Ralnfall=4.70' 

Area(ac) CN Description Arcalec) CN Description 
5209 83 0.121 79 

Tc Lergth Slow Velocity Capacity Description 

6.9 90 0.05oO 02 sheel ncv. 
3.8 60 0.1000 0.3 sheet now. 

6.4 150 0.1700 0.4 sheel flow. 

Win) (fee31 (nm) (Wsec) (ds) 

Grass:Shod n=0.150 -2.60' 

Grass:Shot nD0.150 P2.2.60' 

Grass:Shal n.0.150 P252.60' . 

Unpaved KF 16.lfps 

BoLW=O.W D.l.02' Z= 6.0 84.07 Top.W=lO.m n= 0.030 

0.4 170 0.1700 6.6 Shallow Conanbaed Flow. 

3.2 400 0.0045 2.1 10.88 Tra@VwRectChannelFlow. 

20.7 870 TOM 

Subcatchment C: vegetated final cover 
~*.Ph 

.' .. 8.- ............. :.. .. _i .......... - - ............. - ....... _.;_ -. .. .... . .  . .  . . . . . . . . . .  ..:... .. . i . . :  .......... 
: . I  ....... ..:.. i ...c - . . . . . . . .  
i .. i ... i . . . . . . . . . . . . i . j . . . . . . . .  

;. ..! ....... j... .: . s . .  ! . . . . . . .  
/ i .  . . I ,  
i /  . 1 . : .  

: :  ..... -!-. 2. - 3 . .  ... .r .. i.. . i  .. !.. ................. 
87' . .  .: ... !... , . , I  ..... .i i . /  .. i . .  ... 
*e . 
15- ,,, 

Type II 2dhr .. :. 3 ....... 
. &infill-* 70- ) . i  .. : .... - .  ' . . 

. . . . .  

Tc Lenglh Slope Vel* Capaaty D e s a i p ~ n  
Imn) (feet) Wll  Ih/sec) (ds) 

67  110 0 . W  0 3  SheetFlOv. 
Grass Shod n= 0 150 P2= 2.W 

Subcatchment CC: runon east of OSDF 
wimvwl 

n i I .' ... 4 -  ........ ,. i i _ i _  $.. .. _!._ ........ .̂ __._,  ... .? .. .i-. ._ ._ ... . , .  
o n ' . ! :  

..: ....... - ...... .- - ... - - '.T. .~ ...;.. ._ ...;..:... .! ! 

*. , Tvoe-lt12&hr' 
rainras=~.~u-'  



c 
East OSDF 
Prepared by (enter your company name here) 

Type /I 24-lu Rainfa!/==. 70' 
Pags 13 

HJmCADS7.10 Sm wo829 02005  HvdmCAD S o b r e  Sdvtim LLC 41;baM16 

Subcatchment D vegetated final c o w  

Runoff = 16.?.9&@ 12.13i-m. Vdume= 1236af. CkpW 2.89' 

Runoff by SCS TR-20 me(h0d. UH=SCS. rime Span= 0.0024.00 hn. dl= 0.05 i-m 
Type I1 24-h Rainfa1114.70' 

TC Slope velocity capadty Descriptia, 
(mm) ( ) ( m) (Rlsec) I&) 

6.9 90 0.05oO 02 sheet Row, 

3.8 60 0.1wO 0.3 sheet-. 

6.4 150 0.1700 0.4 sheet flow. 

0.4 170 0.1700 6.6 Shallow Concentrated Flow. 

Grass:.Shal n.0.150 PZ;:2.W 

Grass:.Shatl n.0.150 P 2 2 . W  

Grass:Shal ~ 0 . 1 5 0  P 2 = 2 W  

Unpaved Kv;; 16.1 Ips 

BOLW=O.M) rn1.m Z= 5.01107 TOo.W=10.32' n= 0.030 
1.7 250 O.Wi5 2.4 16.16 TnpNeelReaChannelFlow, 

0.9 150 0 . W  2.9 25.90 TnyeelReaChannelFlar. 
BocW=O.CnY Dsl.59 Z=4.013.07 Tw.W=11.13 ~ 0 . 0 3 0  

20.1 870 TCW 

East OSDF 
Prepared by (enter your company name here) 
HrdmCNI@ 7.10 Sm OLXS'8 0 2005 HvdmCAD Software Solulbm LLC 

J p  N 2 6 h  RainfaI/all=4.70' 
Page 15 
4ixzQQ6 

Subcatchment E vegetated final cover 

Runoff = 16.48&@ 12.12hrs. V d u w  1227af. CkpW 2.89 

Runoff by SCS TR-20 memod. UH=SCS. Xme Span= 0.0024.00 hrs. dl= 0.05 i-m 
Type II 24-h Rainf&4.7(P 

Area(ac) CN DesCrip(l0n 
5.092 83 

Tc Length Slope Velocity Capacity Description 

6.9 90 0.0500 0 2  sheet flow. 

3.8 M) 0.1oOO 0.3 sheet flow. 

6.4 150 0.1700 0.4 shea now. 

0.4 170 0.1700 6.6 shallow C m a n t n D d  Flar, 

2 2  380 0.0050 2.9 26.33 TRgveclReaChanneJFlow, 

(mid (feet) Wt) IRlsec) (ds) 

Grass: Sha l  n= 0.150 P2= 2.W 

Grass: Shal  n= 0.150 P2= 2.W 

Grass: Sal n= 0.150 P2= 2.W 

Unpaved Kv= 16.1 fps 

tm.w=o.w w 1 . w  z=4.oa3_o.r Top.w=ii .m n=o.oa 
19.7 850 TCW 

Subcatchment E: vegetated final COVBT 

Iw-s-Ph 
A . j  .!. ........ ..! .... 8 . . . . . . . . . . . . . .  I .  ..I .. :... ..... /.. :. ...... -. .. I 

/ : . . .  I S P I .  . I  . ! . . . I  ...I.. . . .  i .! : . . . . . .  A.  ..... i.. ..... I.. i a , .  :. . .  I 

East OSDF 
Prepared by (enter your company name here) 
HvdmCNB 7 10 Sm 060828 0 2Ms HvdmCAD Software SoM- LLC 

Tvpe N 24-tu RainfWalli4.70' 
Page 14 

Subcatchment DDR unwgetated final cover system 

I491 Him TcQdl may requlre smaller dl 

Runoff = 4.49&@ 11.92i-m. VdunwF 0212af. Depth> 3.48' 

Runow by SCS TR-20 memod. UH=SCS. Tima Span= 0.00-24.00 hrs. di= 0.05 hn 
Type II 24-hr Rainfall=4.70' 

Arealac) CN Dewrivlim 
0.730 89 

Tc Lm Slop3 VelocJty Capecity oercrip!h 
Imin) (feet) (flA) (Wsec) (ds) 

1.5 300 0.1430 3.4 -Flow. 
Snmc4h wfaces n= 0.011 P2= 2.60' 

Unpaved Kv;; 16.1fps 

Paved K ~ 2 0 . 3 f p s  

02 80 0.1430 6.1 Shallow C a n w n M  Flow. 

0.1 15 0.0400 4.1 shallow C o n a m M  Flow. 

0.1 25 0.1667 6.6 shpllow C o n c a n M  Flow. 
Unpaved K r 1 6 . l f p s  

BoLW=O.OU W.50' Z= 1064 .0 ' r  Tm.W=31.W n=Oo.O30 
0.5 190 0.0071 7.0 494.58 TrqJvselRectChanndFlau. 

2.4 610 TcW 

Subcatchment DDR unvegetated final cover system 

East OSDF 
Prepared by (enter your company name here) 
~ v d m ~ m  7.10 sm ow820 0 2005 wmCm S~RUS~S soiutio~ LLC 

Tvpe /I 2- Rainfall4.70' 
Page 16 
4lxuxS 

Subcatchment E E  runon north of borrow area 

Runoff = 2.1Ods@ 12.19i-m. Vdu- 0.182af. Depth> 2.36' 

Type II 2 4 4  RainfaIi=4.?W 
R u d  by SCS TR-20 nlMhcd. UH=SCS. link? Spaw 0.0024.00 hrs. d& 0.05 hrs 

Area(ac1 CN W o n  
0.925 TI 

Tc L m  Slope VeJocity Cap* Desuiption 
(min) (feet) (ftm) (WSec) (ds) 
24.8 300 0.0230 0.2 Sheet Flow. 

Grass:- n.0.150 P2=2.60' 

Unpaved K r  16.lfps 

BoLW-0.W D14.W Z= 3.0.r Top.W=24.W n= 0.030 

0.5 80 0.0230 2.4 Shallow Concantrated Flow. 

0.1 40 0.0100 7.6 364.40 Tra#VedR&ChanneI Flow. 

25.4 420 Total 

Subcatchment EE: runon north of borrow area 
-.* __,_ .---.. 

. . .  : , : .  / : : , . .  . .  I . 

lzia 



t 

East OSDF Type /I 24-hr Rainfa/Il=4.70' 
Prepared by {enter your company name here) 
HydmtADQ) 7 10 dn oo0929 0 2005 HydmCAD Sohwars Solumm LLC 

Paw 17 
'Im!?x 

Subcafchment F: vegetated final covw 

RWOR = 16.35&@ 12.12hs. V d w  1.217af. DepiW 2.W 

Rumff by SCS TR-20 me(h0d. U M C S .  Tlme Span; O.WZ4.00 hs. dti 0.05 hrr 
Type I1 24hr Rainfalk4.m 

Tc L a g l h  Slope Vdodty Capacity Description 

6.9 90 0.05oO 0 2  shki flow. 

3.8 60 O.lOO0 0.3 ypatflow. ' 

6.4 150 0.1700 0.4 sheet flow. 

0.4 170 0.1700 6.6 Shallow Coneenbaled Flow. 

(min) (feet) (WR) (fvsec) (ds) 

slwt n= 0.150 P P  2.60' 

Grass:Short n=0.150 P s 2 . W  

~ras~:shm n=o.m ~2-;2.60' 

Unpaved Kv= 16.1- 

BOtW=O.W W1.W Z=4.0&907 Tm.W=ll.20' n.0.030 
2 2  390 0.0050 2.9 26.33 TpNnlReCcChanndFlow. 

19.7 860 TOW 

Jype /I 24-hr Rain&/=4.70' 
Page 18 

East OSDF 
Prepared by {enter your company name here) 
HydmCACQ7.10 shoo0829 02005HydmCADSoh*arsSoMbmLLC 

Subcatchment FFR: umregetated final ewer system 

I491 Hint TMdt  may require smaller dt 

Rumff = 3X37 ds@ 11.95hrs. V d u w  1.599af. Dew 3.48' 

Runoff by SCS TR-20 memad. UWSCS. Tima Span= 0.00-24.00 hs. dF 0.05 hrs 
Type I1 2dhr RainfaY=4.7W 

Arealac) CN Descripiion 
5.510 89 

Tc Length Slope Velocity Capscity Dgdption 

0.7 m 0.0500 1.7 Sheet now. 

0.6 90 0.1000 2.3 sheet flow. 

0.8 140 0.1667 3.1 Sheet Flow. 

0.3 135 0.1667 6.6 Shallow conanbatsd Flar. 

0.1 15 0.0400 4.1 Shallow Conecnbaled Flow. 

(nlin) (feel) (wff) (Wsec) (6) 

SmoOmsurtaces n=0.011 Pb2.60' 

SmoOmsurfaCes n=O.O11 P b 2 . W  

Smoolhsurfaces n=0.011 P2=2.W 

Unpaved KV= 16.1 fps 

Paved Kv=20.3fm 
0.1 20 0.1667 6.6 Shallow Conantrbtsd Flow, 

1.9 610 0.0050 5.5 333.21 TnpNeJRec(ChannelFI0~. 

4.5 1.080 T M  

Unpaved Kv=16.1fps 

BcbW=O.W D54.W ,?= 6.0 I 9 0 7  Tw.WK36.W n= 0.030 

Jype ff 26hr RahfS/=4.70' 
Page 20 

East OSDF 
Prepared by (enter your company name here) 
HvdmWDS7.10 s/nwoO2@ 02M15HvdmCADSoflmwsSolutbmLLC 

East OSDF Type /I 26hr Rainfaf/=4.70' 
Page 19 Prepared by (enter your company name here) 

HvdmCADS7.10 dn 000929 0 2005 HvdmCAD Sobars Solu(bm LLC 

Subcatchment FFR: unwgetated final cover system 
Hlhop..ph 

A I 
/ / / /  i : i :  ._ ........... ._ ..................... 

.. _. .- ..... ...... _. . ......... 
. / . .  > . : :  

. . . . .  : . . . . . . . . . . .  i . . .  . 
3 . :  . . . .  

o I I 3 4 5 o r e P to 

: , / :  : . : .  

/ ; :  , : .  ._ - ... .- ..... .- .- - . - .............. 
- .- .... . . . . . . . . . . . . . . . . .  , : ! :.- 2 - :TpgIl2jq; 
. . . . . . . . . . . . . . . . .  &i"f&=4.70? 
..;.: :Runoff Area~5;Sl .O ac ., 
. RunoWVolumeql.599 . ...... Runofi;Depih~3.~48" :... af 

, : !  
. ' , '  

i ' f  

Subcatchment G vegetated final cover 

Rumfl = 17.13&@ 12.12hrs. VdurrwF 1279af. Depth, 2.89 

Rwrolf by SCS TR-20 method. UH=SCS. hme Span= 0.00-24.00 hs. dt= 0.05 his 
Type II 244w Rainfail=4.m 

Slope Vdocity capacily Desalpbon (4 (rn) (Wsg)  Ids) 
Sheet Flow, 6.9 90 0.05oO 02 
Grass: Shm n= 0.150 P2= 2.60' 

3.8 60 0.1000 0.3 sheet flow. 
Grass: Shm n= 0.150 P2= 2.60- 

6.4 150 0.1700 0.4 sheet Flow. 
Grass: short n= 0.150 P2=2.60' 

0.4 170 0.1700 6.6 Shallow Unpaved Concenwated Kv= 16.1tpS Flow. 

2.3 410 0.0050 2.9 26.33 TrapNeelRKtChannelFlow~ 
~0 rw=O.W rn1.60' z=4.0&3.0'r To~W=11.20' n=0.030 

19.8 8BO Total 

Subcatchment G: vegetated final cover 

....... - ~ -  ..... - .............. ...:.. ~ ..; ............. , ...... -. .. lwmw*Ph ..,._ :... ~ 

f . .! .,.. . ..:.. - ... . .  :... :. ,$ . ,.. . . . . .  !., .... i... .. _. ........ 
1 0 ,  i ! i ,  : i ; ! . . 
17. .. Type Il..2&hp .(. i.. .: 
::. . .  ~ainta114.70: i ,  

. . . . . . . .  ..;. .,. ... !,_ :.. -, . ._ . 
, . 

. :. ._; .. !.. ._ ........ 



1 . East OSDF Type // 2dhr Ra;nfa//=4.70" 
Pegs 21 
4mGQ3 

Prepared by (enter your company name here) 
t t v d m ~ m 1 . 1 0  dn ~ 0 8 2 8  O Z M ) ~  Hvddm ~oftwera WWN uc 

Subcatchment G G R  construction laydown area 

R u d l  = 986 ds @ 12.17 hrs. V d m w  0.316 af. Depth, 2.44' 

Runoff by SCS TR-20 memod. UH=SCS. T m  Span= 0.0024.00 hrs. dt= 0.05 hrs 0 ~ y p e  II 24-1~  Ralnfall=4.70' 

Area(acl CN DesdptiOn 
1.550 78 

Tc Length Slqm Velocity Capedty Description 
(min) (feet) (Am) Wsec) (&) 
22.8 240 0.0180 02 shxt flow. 

Grsss:shon n=o.150 rn2.W 

Unpaved Kv;16.1fw 
0.5 55 0.0145 1.9 yullar ConcentmedFla. 

23.3 295 Total 

rype / I  24-fu Rwhfa//=4.70' 
psea 22 

East OSDF 
Prepared by (enter your company name here) 
HydmCbKXI 7.10 am MK102B Q 2w5 nvdmCAD Softwan! Sobnmm LLC 

Subcatchment HH: runon north of borrow area 

Runoff = 1.86ds@ 12.06hrs. V d u w  0.116af. DepW 2.54' 

Runoff by SCS TR-20 memod. UH-SCS. Tima Span= 0.0024.00 hrs. dt= 0.05 hrs 
Type II 24-hr RainfalW.70- 

0.548 79 
Areakc) CN Dewrim 

Tc LenSm slope Vel& Capadh Descriolion 
(min) (6) (RAI (w&) 
13.2 90 0.0100 0.1 sheet flow. 

0lsSs:Shtn n=0.150 P2;;Z.W 

EOLW=~O.OO' m2.y~ z= 3.0.r TOP.W=~~.W n= 0.030 
0.7 230 0.0045 5.1 352.87 Tre.@Veeh3ectChanmlFlow, 

13.9 320 Total 

East OSDF 
Prepared by (enter ywr  m p a n y  name here) 
nydm~ma 7.10 dn 000828 o zm nvddm Softwem W m r a  uc 

Type / I  Zdhr Rainfakt  70' 
Page 23 
452w 

Subcatchment HR: un-vegetated final cover 

1491 Hint: TccZdl may quire smaller dl 

R u n d  = 28.80&@ 11.93hrs. V d u m  1.333af. Depth, 3.48' 

R u d l  by SCS TR-20 method. UH=SCS. Time S v -  0.0024.00 hrs. dl= 0.05 hrs 
Type II 24-hr Rainfall=4.70' 

Arealac) CN Descrip!h 
4.590 89 

Tc LengU~ S lap  Velocity Cspadty Daaiption 
Imin) (feet) (RA) (Wsec) (ds) 

0.9 90 0.05oO 1.8 shaet flow, 

0.4 50 0 . 1 W  2.1 sleet flow. 

0.8 150 0.1700 3.2 ShtetFlar. 

0.4 160 0.1700 6.6 sMlmconcatrnsdFlav. 
0.7 400 0.0100 9.8 1.429.92 Tr.pNeemedChannelfla. 

32 850 T U  

SmoOm wriaces n= 0.011 PZ. 2.60' 

SmoOm wrfaces n= 0.011 P2.2.60' 

smwmsurfaces n=o.o11 Pz;2.60- 

Unpaved KF 16.1 fps 

&LW=O.W ~=5.70' Z= 6.0 a 3.0 -r Tw.W=51.30' n= 0.030 

Subcatchment H R  un-vegetated final cover 
A .  . ,.: ........................... ....... .., ........ :... ..: . . . . . . . .  . I  

5 
c 

East OSDF 
Prepared by (enter your company name here) 
n v d d m  7.10 am m z 8  Q Z M ) ~  nvdmCm somvsr~ S~MWW LLC 

r p  // 2dhr Rainfa&=. 70' 
Page 24 

Subcatchment II: runon area t o  borrow area 

Rumff = 2.73&@ 12.17hrs. V d u w  033Oaf. Depth, 1.66' 

~ u m f f  by scs TR-20 memod. UH-SCS. nme span= 0.0024.00 hrs. dt= 0.05 hrs 
Type I1 24-hr RainfaIW.70' 

Arealac) CN Dewriotion 
1.669 68 

Tc , kq th  slope Velocity Capacity Descripth 
(rnin) (feel) (Mi) IWsec) (ds) 
14.9 210 0.0400 0 2  shest Flow. 

Grass: Shat n= 0.150 P25 2 . W  

Unpaved Kv; 16.1 fps 

Unpaved Kv; 16.1 fps 

02 70 0.1660 6.6 Shallar Concentrated Flow. 

7.9 380 0.0025 0.8 Shallar Concentrated Flow. 

23.0 660 Total 

i 



E s t  OSDF 
Prepared by (enter your company name here) 
HmldmCADlO7.10 SmoaoS28 02005HmlroCADSoffwarsSoMDmLLC 

Type I/ 24-hr Rainfa/=$. 70. 
Page 26 

Subcatchment JJ: runon area to borrcu area 

Rumff = 0.69&@ 12.44hn. Vdumt= 0.094af. Depvp 1.24' 

Rumff by SCS TR-20 method. UH=SCS. Tmr SFQIV O.CI"2.00 hn. dF 0.05 hn 
Type I1 2- Rainfan=4.7W 

TC LerQm Slope vebxity capacity oesc+fJtion 
fmin) I feet )  mm) ffllsec) lds) 
23.9 300 0.0250 0 2  ShaStFlorr. 

Grast:Shorl 1 ~ 0 . 1 5 0  P2=2.60' 

Unpaved Kv; 16.1 fps 

Waved Kv; 16.1fps 

Unoaved Kv; 16.1 fm 

0.3 40 0.0250 2.5 Shallow ConoanInted Flow. 

0.3 110 0.1660 6.6 Shallow Cmm-dmed Flow. 

17.4 840 0.0025 0.8 Shallow ConcenInted Flow. 

41.9 1290 TOW 

Subcatchment JJ: runon area to borrow area 
HYd-m.ph 

Ea 

-i ... - -1 .. i.. ........ 2 - ... - .. 

0 I 2 1 . 5 e 7 I 0 10 I t  11 $3 1. ,I IO , I  I 0 . 3 0 . s  28 P n 2. 
r r  @.-I.) 

Type I/ 24-hr Rainfa//=$. 70' East OSDF 
Prepared by (enter your company name here) Page 28 
HmlmCADlO7.10 rhooOo28 02005HdmCADSoffwamSolubmLLC 

Subcatchment JR: umegetated final cover 
W-W-Ph . .  A. _. - :.. .i _ _ / _  ._ _.:_ i .L.. ._ _. - -. . . .  - ......... - .i ._ :... - . - ... .I 

.......................... ! : ! :  . < ; :  -. - Ifi _i .. j ; ...j. .. .:... 1. .$ : .. :... .. 
'1 

' 2  
..; ... :.. .... : _  ..... : - :. .... - - . .  

.. .i ... :.. .L ..!- ........ !.. i ..I. - 

East OSDF Type I/ 2d)U Rainfa//==. 70- 
Prepared by (enter your company name here) Page 25 
HyJmCADP7.10 dnOWB20 02M)SHvdmCADSoffwareSoMiLLC . 4 m  

Subcatchment I R  un vegetated final cover 

1491 H i  T&dt m y  regUirs Smaller dt 

Runoff = 5.0lckQ 11.92hrs. Vdum== 0235aI. oepthr 248' 

Runoff by SCS TR-20 memod. UH=SCS. Tim Spaw 0.W24.00 hn. dF 0.05 hn 
Type I1 24-h RsinfaIbl.7V 

0.810 89 
Areafad CN Dewrmtion 

Tc LengU~ slope Velocity cepadty Description 
(min) Ifkc) Iffm) fftls&) fck) 

1.5 300 0.1430 3.4 shast Flow, 

0.2 80 0.1430 6.1 sh.llow CaKCnmtcd Flow. 
Snwdhwfacr, n=O.Oll P2~2.60' 

Urmaved Kus 1 6 . 1 h  
0.1 15 00400 4.1 &kow C-& Flow. 

0.1 25 0.1667 6.6 ShJlow concenmtcd Flow. 
Paved Kus20.3fPs 

Unpaved Kv=l6.1@ 

BOLW-6.00 P 5 . M  2=3.06.4.0-r Top.W=4l.W n=0.030 
0.3 170 0.0083 8.9 1.045.70 TRpNetlRastChannelFlow. 

2 2  590 TOW 

slmcatctment IR un vegetated finat 

. .  . . . .  : ! $ .  H-pk : z t g : : : : .  , 

East OSDF T m  /I 24-hr Rainfa//+. 70' 
Prepared by (enter your company name here) 
n m l m ~ m  1 i o  dt~ m m o  o 2005 nd- sohwam soupm LLC 

Pqe 27 
'Umxl6 

Subcatchment JR un-vegetated final cover 

1491 Hint T r Z d l  may E q ~ e  d l a  dt 

RUM = 13.73ckg 1 1 9 4 k .  Vdume; 0639al. OepW 348' 

RumR by SCS TR.20 memod. UH=SCS. lime S F -  0 OC-24 00 hn. 6ts 0.05 hn 
Type I I  2- W a U = 4  W 

mi; LeJ&h 
Slope velaitv capacity M P h  

0.4 40 0.05oO 1.5 Sheet Flow. 

0.5 60 0.1000 2.1 Sheet Flow. 

1 fftin, fftlsk) I&) 

smaph surfaces IF 0.011 P2= 2.60' 

SmoOm suf- n= 0.011 PZ= 2.60' 

smoomwnfges FO.011 Pz=2.60' 

Unpaved Kr- 16.1 fps 

Paved Kv=20.3@ 

Unpaved Kr- 16.1 @ 

BOLW=IO.W P 6 . W  ~ = 6 . 0 8 3 . 0 . r  TW.W=~B.W n.0.030 

1.0 200 0.1667 3.3 shan Flow, 

0.3 115 0.1667 6.6 Shallow Concenbacd Flow, 

0.1 15 0.0200 2.9 Shallow Concentrated Flow. 

0.1 30 0.1667 6.6 Shallow Concantrated Flow. 

1.1 530 0.0050 8.3 2.114.41 TraplVeelReaChannelFla, 

3.5 990 T W  



b 

East OSDF Type / I  26hr RainfaN-4.70' 
Prepared by (enter your campany name here) Page 29 
Hvd-7 10 rh wo829 OM05 HvdmCAO SohwJis Solulmm LLC 4- 

Subcatchment KK: runon area 10 bwow area 

~unol i  = aadsg 1 2 x 1 ~ ~  vdume; 0674af a p u v i 3 r  

Runoli by SCS TR 2Ommod UH=SCS. Time Sp3W OW24 Whs. & O O 5 b  
Type I1 2 6 M  RamfaIl.4 m 

5893 64 
Area(ac) CN Desaiubm 

TC L- S lop VdOdty CaPsOty LkscJVbCn 
frmn) (feet) (Rnt) (Wsec) fds) 
229 300 OMBO 02 S h M  n a .  

Grass short n-0150 P % Z W  
1 3  150 00140 1 9  shanowcOnan(R0cdFtar. 

Umsvcd KF 16 1 Im - -- -- 
0.3 110 0.1660 6.6 ~hallowcaucntra&i~~ar. 

Unpaved Kv; 16.1 fp 
11.9 6 3  0 . W  0.9 shana  COncMbaed fla. 

Unpaved KF 16.1 fps 
36.4 1.190 T d  

Subcatchment K K  runon area to borrow area 

j : : ; : , .  
HYdmEwh 

i ! . ,  : 
~ ~ 

. .  ... .. ................... .. - ,- ._ - - .- - - .- 
i :  . . . ,  . , , , . :  . i !  : .  

East OSDF 
Prepared by (enter your Mmpany name here) 

Type I/ 26hr Rainfa/I=4.70' 
Page 31 

HvdmCADS7.10 shMM929 QZDOSHrdmCADSohreSDMoruLLC 4LxLQ!E 

Subcatchment LL runoff area 

Runoff = 6.61 cfs@ 1225hs. Vdume= 0.693af. EQpW 1.18' 

Runoff by SCS TR-20 me2hod. UH-SCS. Tima S p w  0.W24.00 hn. dt= 0.05 hn 
Type II 24-hr RainlaWl.70' 

Area(ac) CN Description 
7.049 61 

Tc Length SI- Velaity Capadty Description 
fmin) (feet) ff0W fftkec) (ds) 
24.3 300 O&!O 0 2  shsa F l a .  

Grass: Shot n= 0.150 P2; 2.W 

Unpaved Kv= 16.1 fps 

BoLW=O.o(I D.3.W Z= 3.07 Tw.W=18.W w 0.030 

1.3 200 0.0240 2.5 Shallow Conantcsted Flow. 

2.5 900 O.Oo90 5.9 160.52 TraplveelReaChannelFla, 

28.1 1.400 Tocal 

Subcatchment LL: runoff area 

rvpe !I 24- RainMI=4.70' 
pase 30 

East OSDF 
Prepared by (enter your company name here) 
HyjmCADB, 7.10 sln WOR28 0 2005 HvdroCAO S o h m  SoMions U C  

Subcatchment L runon north of bormw area 

Runoff = 4.88&@ 12.08hrs. VdumcF 0.32Oaf. D e w  2.28' 

Rumdl by SCS TR-20 melhod. UWSCS. Tm Span= 0.00.24.00 hn. dt= 0.05 hrs 
Type II 24-k Rainfek4.m 

Area(%) CN Desai~!& 
1.663 76 

Tc Length Slope velocity cap* oesoipaon 

142 140 0.0200 02 shsa flow. 
win) (keo fftm) ffllsec) (ds) 

Grass:Shor( ~ 0 . 1 5 0  P2;:Z.W 

Bot.W=O.W W2.W Z= 3.07 Top.W=12.W nD0.030 
1 2  290 0.0075 4.1 49.70 TrapNselRectCh.ndflow. 

15.4 430 Tolal 

Subcatchment L runon M h  of bonow area 
wv- 

! 

.. ._ ... - ..................... .i _.:._ i. .. _. i.. .j .. j.. .L .: .. !.. ..i ............... . .  
/ ! / / / $ / :  

. .  
; i  . .  

i l  

T;eII2+hri : . .  I / I /  t : . ; ,  
@ainfal1=~70". . i .  . . . .  / . :  I :  ! j . .  
Runoff Areaml.683 a? 
Runoff Vduw0.320 af 
Runoff Depth>2.28" ' 

: ! ! , ! ! : .  FI.!?!.Len~th=+O'... :.., : ..: ... - 1. ..I -. <... .:. ... : ..... .i _. ......... 
T~lSArn in :  ~ : ! ; : : ! : $  

CNk76 : : . : E :  

........... - ......................... 
i !  

: !  
/ /  

i s  

; >  ) !  . .  . :  . .  
i .  

; ; ! : : : , :  
/ i i j i j  

...... - ................. ..., .............. 
. . . . .  

I I 4 5 a t a o I* I ,  II ts $4 IS *e 17 i a  ID m 21 P n n 
R1. PIOM) 

East OSDF Type /I 24-hr Rain~Wh4.70' 
Prepared by (enter your company name here) page 32 
nvd- 7.10 sln ~ 0 9 2 8  0 2005 HvdmWID Son*rars Sduliom LLC 

Subcatchment M: MK)n north of borrow area 

Runoff = 3.60&@ 12.Whrs. v"h"r" 0212af. w 2.54' 

Rumdl by SCS TR-20 memod. UH=SCS. Tim Spans 0.00-24.00 hn. & 0.05 hrs 
Type II 2 6 M  Rs i i l t 4 .70 '  

ha lac )  CN Dewription 
1.m 79 

Tc Length Sopa Velccity Cap* Dadptim 

11.5 im 0.0500 0.2 shest flow. 
fmm) (fee4 ~flm) Ifflsec) fds) 

Grass: Shm n= 0.150 P2= 2.w' 

Bot.W=20.00 B2.50' Z= 3.07 Tw.W=35.W IF; 0.030 
0.6 200 0 . W  5.1 352.87 TrspNeelReclChanml F l a .  

12.1 370 TcW 

Subcatchment M: nmOn north of borrow area 

: . . . . .  .............. . . . . . . .  ...-! : ..... H-h 
, .  . .  



8 

East OSDF T p  /I 2441 Rainfa//=#. 70' Type // 24-hr RainFalk4.m 
pase 34 

East OSDF 
Prepared by {enter your company name here) 
H v d B  7.10 Sm 000920 0 2005 HvdmCAO Software 5olutions LLC 

Subcatchment N direct runon to pond 

1491 Hint T d d t  may reqdre smaller dl 

Runoff = 57.89&@ 11.90m. V d u w  2.908af. oepm> 4.46' 

~ u n ~ f f  by scs TR-20 method. uti=scs. r m  span= 0.00-24.00 hrs. dt= 0.05 m 
Type I I  2- Rainfall=4.70' 

Afea(ad CN Dewri&n 
7.818 98 

Slope Velocily Capaitv Descrlptim 
(m: %% 

1 .o mm(Entry. 

Subcatchment N: direct runon to pond 
H-oh 

Prepared by (enter your company name nere) 
nvdmCm I i o  rm xumo 02005 nvdmCm 5ohwars sohlrms LLC 

Page 33 
4mQ!S 

Subcatchment MM: runoff area 

Rumti = 3.30&@ 1203hs,VduWW= 0192af oepm> 1 1 8  

~ ~ n o f f  by scs TR-20 memod un=scs  r m  span= o 00-24 00 tux. & o 05 m 
Type I1 2- RainlaIH r0. 

Arealac) CN Desambm 
1943 61 

I 

Tc Length Slope Velcdly Cepaoty DMnpuon 

6 6  100 00700 0 3  sheat Raw. 

3 3  980 O o 0 6 0  4 9  20034 TRyvnlReaChnndFIar. 

9 9  1.080TcM 

Imm) (fed) mn) ~fvwc) (dsl 

Grass Shut n=0150 P 2 . 2 W  

ww-w w G=XW z= 5 0  s 4 o*r TO[, w.27 w IF o om 

ii 
I 
9 

Subcatchment MM: runoff area 
I w v w b  

1 :  I ,  

East OSDF 

H v d B  7.10 sh7 OOO929 0 2w6 HVdmCAD Softwars Solutions LLC 

T p  N 26hr Rainfa//=+. 70' 
Psse 35 Prepared by (enter your company name here) 

Subcatchment N N  NMff area 

I491 Him: TccZdl may muke smaller dl 

Runoff = ' 3.78&@ 11.92 hs, V d u w  0.162af. oepits 1.53' 

Runoff by SCS TR-20 method. UH=SCS. Time Span= 0.00-24.00 b. dt= 0.05 hrs 
Type II 24-hr Rainfall=4.70' 

Area(ac) CN Dewriptim 
1.274 66 

Tc Length Slope VeloCay Capadtv Description 

1.4 600 0.0130 7.1 192.9 Tr@VeeJRectChannelFlW. 
(min) Ifeel) (fVR) Wskl (6) 

ww=o.w O=PW z= 3.0 'r T~~.w=I~.o(Y n= 0.030 

Subcatchment NN: runoff area 

...... . .  i .. ... i.._;..I.i_i....._... ;-: .. ;...;..: _:...I ..;..I 

East OSDF 

HvdmCADB 7.10 dn (1(30820 0 Z w 5  ndmCAD SoRrnra Solutbnr U C  

Type I/ 24-hr Rainfat==. 70. 
Page 36 Prepared by (enter your company name here) 

SubcatChment 0 N M  north Of  borrow area 

1491 nint TccZdt may require smaller dt 

Runoff = 6.54&@ 11.91 m. V d w  0279 af. Depm, 2.56 

Rundl by SCS TR-20 method. UH=SCS. lime Span= 0.00-24.00 hrs. dt= 0.05 hrs 
Type I I  24-h Rainfa!l=4.70' 

Area(ac) CN Dewription 
1.317 79 

Tc Slope Velacity Capacity Dasaiption 

1.3 230 0.0086 2.9 14.28 TRpNce/Rtc(Channlflow. 
(nun) ( ) ( m) (ma?) (ds) 

EoLW=O.W B1.00' Z= 5.0.r Top.W=lO.W' 1~0.030 

Subcatchment 0 runon north of borrow area 
Y k . *  

! : , $ : i ! '  

' ! ! ! ! ? , !  
.................................. 



$ 

East OSDF Jype / I  2- Rainfa//==. 70' 
Prepared by (enter your company name here) Page 37 

7.10 Sm 000828 0 2005 HvdmCAD SomVara Solutam LLC 4- 

Subcatchment 00: runon area to borrow area 

I '  

E 
2 

a 

0- 

1491 ~ i n c  T C Q ~  may mdre unslter m 
Runoff = l.OSds@ 11.97h.  Vdum(F 0.051 af. Oepm, 1 . V  

Runoff by SCS TR-20 memod. UHSSCS. Time Span= 0.00-24.00 hrs, dt= 0.05hn 
Type II 2- RaintalW.70' 

, :.. 

Area(ac) CN Desuidon 
0.399 66 

Tc Length Slope Velccity Cawcity DescripsOn 

5.4 120 0.1650 0.4 ShaStFtorr. 
(min) (feet) tRm) IAlsec) (ds) 

Grass:% ~ 0 . 1 5 0  P2.2.W 

Subcatchment 00: runon area to borrow area 

East OSDF J w e  N 24Jw RainfaU.4.70' 
Prepared by (enter your company name here) Page 39 
HvdmCAD@ 7 10 sh o(30819 0 2005 HdmCNI S o b r e  Sobstlorn LLC 'Umx§ 

Subcatchment P P  vegetated borrow area 

Runoff 5 2540ch@ 1275h.  Vdumg 4.631at. Oepm, 1 s  

Runoff by SCS TR-20 mevsd. UH=SCS. l ime Span= 0.00-24.00 hrs. dl= 0 05 hrs 
Type I1 24- Raintali4 70' 

AreaLacl CN Dewnplon 
40964 64 

Tc Length Slope Vekaly Capaaty Description 
hurl) (feet) (Am) ~wwc) (ckl 

6 4  150 01650 04  sheet Flou. 

345 150 00025 0 1  shea Florr. 

246 1.190 00025 0 8  Shallow Concentrated Flow, 

GrasShac  n=0.150 PPZW 

Grass Shut n=0150 - 2 W  

Unpaved Kv= 16 1 fw 
655 1.490 T d  

Subcatchment P P  vegetated borrow area 
Hld.opr.ph . 

A ' . -  I 

0 

East OSDF Type I/ 24-hr Rainfa//=#. 70' 
Page 38 Prepared by (enter p u r  company name here) 

, .  H v d m C W  7.10 Sm oOo828 0 2005 HvdroCAD Software SoLnlWrs LLC 

Subcatchment P runon north of bonow area 

RunoR = 9 .16dse  12.3Ohn. Vdwn(F 0.955af. DepW 2.19' 

Runoff by SCS TR-20 mabad. UHSSCS. Tim Span= 0.00-24.00 hrs. dl= 0.05 hrs 
Type II 2- Ratntatl=4.7CP 

Area(%) CN DescriPrian 
5238 75 

TC Let& SOPe VdoCiCy CepsCiCy DercripUM 
Indn) (feet) (Ant) (Rhec) 
29.4 300 0.0150 02 shea*. 

Grass: Shut n= 0.150 PZ= 2.W 

UmwaI KF 16.1fps 
4.3 350 0.0070 1.3 Shallow Concentrated Flow. 

33.7 650 Tot4 

Subcatchment P: runon north of borrow area 
H l b o p r . p h  

! : ! :  , : j , j  . 
! , : t . : ! . I . !  

........ .................... 

0 1 2  1 4  6 6  7 8 0 1 0 I I 1 Z I , I . I 5 M I , , 8 , O B 2 , * n n  
Tb. O M 1  

East OSDF 

HvdmCW7.10 shOOOO29 02M15HvdroCMSo~raSdulionrUC 

Type N 24-hr Rainf&4.7[r 
p-40 Prepared by (enter your company name here) 

Subcatchment Q: runon north of borrow area 

Runoff = 12.29&@ 1228hrs. V d w  1252at. DepW 1.9s 

Runoff by SCS TR-20 method. UH=SCS. Time Span= 0.00-24.W hrs. dt= 0.05 hrs 
Type I I  24-hr Rainfall4.70' 

Area(%) CN Desaiph 
7.700 72 

Slope VdcciIy Capacily Description 

23.6 300 0.0260 02 She4 flow, 
(4 722 tRm) (fflsg) (ds) 

Grass: Shal n= 0.150 PZ= 2.W 
82 1.280 0.0260 2.6 Shallow ConcsnbPCsd Flow. 

Unpaved KF 16.1 b s  
31.8 1.580 Total 

Subcatchment Q: NUIMII north of bonow area 

: . : a : :  
HFhW.ph 

/ : / :  / I  ! .  . .  ..... ,_. .~ ..:.- ....... I ..! ... /. ............................ .., .. :.. .................... . : .  . .  , : .  



. East OSDF Type I/ 2441 RainfalP4.70' East OSDF rvpe I /  2- ~ a i 1 1 ~ ~ 4 . 7 0 -  
Prepared by (enter your company name here) 
~ v d m  7.10 rln 000829 o m  wmCm %barn solutom LLC 

Page41 Prepared by (enter your company name here) 
nvdmCm 7-10 rln woo28 o 2005 H ~ ~ ~ C A D  b(tua- s o m i i ~  LLC 

PSge 42 
4mWi 

Subcatchment R runon north of borrow area Subcatchment S: runon north of borrow area 

Runoff = 5.83ds@ 12.15hrs. VOlumF 0.460af. 2.11' R U M  = O . e S d s @  1222hrs. V d w  . 0.0SZaf. &paD 2.44' 

RUM by scs m-20 mdho~ uwscs. lim span-. 0 . ~ 2 4 . 0 0  hrs. ,it= 0.05 hrs 
Type 11 24-h Rainfall.4.70' 

R U M  by SCS TR-20 memod. Uli=SCS. T h e  Span= 0.W24.00 hn. &= 0.05 hn 
Type II 2dhr Rainfalk4.70' 

Areafac) CN Descn'ption Areafad CN Lkxaiotnn 
2.612 74 0.402 78 

;. 
Tc Length S(0pe VeM*I  Capacity DeWrIplim Tc Lmgm stops Velocity Cap- Dexdption 

(mill) (tea) fMt) l W S 4  (ds) lmh) (feet) ff!iR) ffl/sec) I d s )  
19.8 3M) 0.0400 0.3 sheel now. 27.8 280 0.0150 02 sheet flaw. 

Gra+S:Shm n=0.150 P2;:Z.W Grass: Shm n= 0.150 P25 2.W 

Unpaved Kv= 16.1 bs BotW=O.OU Lk3.00' Z= 3.07 Tw.W=18.W wO.030 
1.8 350 0.OOW 3 2  Shallow Comxnbstcd nw. 0.1 30 0.0100 6.3 169.20 TnpNee/Rec(Channelfla. 

21.6 650 Tola! 27.9 310 Total 

Subcatchment R mnon north of borrow area Subcatchment S: rumn north of bomm area 

East OSDF __. . - - -. 
Prepared by (enter your company name here) 
ti*- I i o  sm oooozo o 2005 tiVddm sobare %adorn LLC 

Subcatchment U: runon east of OSDF 

R U M  = 6.57ds@ 12.28h.  V d u m s  0.6744. DepW 1.95' 

RUM by scs TR-20 m. uwscs. r w  s~an;  0 . ~ 2 4 . 0 0  hn. dt= 0.05 hrs 
Type II 24-hr Rainfall.4.70' 

Arealac) CN DescWm 
4 149 72 

Tc Lengm Slop Vdmty Capaaly Desoiption 
lminl (feet1 fMt) (fused fds) 
302 300 0.0140 0.2 shat F h .  

Grass:Sha( n=0.150 P2-2.60' 

Unpaved KF 16.1 tps 
2 1 240 0.0140 1.9 Slullow Concentrated Flw. 

9 . 3  540 Tola! 

Subcatchment U: runon east of OSDF 

: ; , : :  . 
I . ,  

................ ~ .... ~ . . . . . . . . .  .. ;.. ... -. .. :. ..... .- . . . . . .  i !  

. !  . ,  . :  

East OSDF 
Prepared by (enter your company name here) 
tivdd4DB 7. i o  rln woo28 0 2w5 HvdmCM solhvan, 

rvpe // 24-hr RainMk4.70' 
Page44 

U C  

Subcatchment V: direct Nnon to pond 

1491 Hint: Tcc2dl may require d l e r  dl 

Runoff = 2.03ds@ 11.9Ohn. V d u w  0.102af. DepaD 4.46 

Runoff by SCS TR-20 melhnd. UH=SCS. l ime Span= 0.03-24.00 hrS. dl= 0.05 hrs 
Type II 24-hr Rai iC4.70'  

Areafad CN De-scridon 
0274 98 

Tc Lef@l Slop veM*I capacily Description 

1 .o Mract Envy, 
fmifl) lk.3) mm, ffusec) fds) 

Subcatchment V direct runon to pond 

A i  . :  , . : :  "?* . I : ! : ! * !  
: ,  ; : ; : :  / # : : : ( : .  

,.. ......... I. .. .i ...... :. ..i .. L. .i .-I.- .. .i - .. - .... . .  
!Type Ib24-hr : : : .  

! ' I  , : ; j j &ihfall=4.70" 

- 
p 
B I '  

o u  
0 



4 

East OSDF T m  I/ 24-/!I Rainfak4.70' 
Prepared by (enter your company name here) 
HqdroCADg I 10 Shl ooo828 0 2005 HqdmWS Solhrars SabdDN LLC 

Page 45 
4eUw 

Subcatchment W: runon east of OSDF 

RumR = 28.80ds@ 12.05b. Vchna; 1.733af. 0- 1.96' 

Runcdf by SCS TR-20 mmod. UWSCS. Time Span= 0.00-24.00 hn. dt; 0.05 b 
Type II 24-hr Rainfalb4.W 

AnaIac) CN Desui~tion 
10.593 72 

Tc Length Slope Velocity Capacity Dacription 

10.9 3W 0.1780 0.5 shea flow. 
Iminl Ifncl IAAI IAlSed I d s )  

Grass: Shal n= 0.150 P2= 2.60' 

Unpaved KIF 16.1 fps 

bI.W=O.W D=BW Z= 3.0 .S 30.07 Tw.W=99.00 F 0.WJ 

1.0 400 0.1780 6.8 W l o w  C-bsled Flow. 

0.7 270 0.0114 6.9 1.m5.43 TrapiVedRecI Channel flow, 

12.6 sm ~ ~ a l  

Subcatchment W runon east of OSDF 
** 

A I , !  ...... : :  . . . . .  , : . . . . . .  : . . )  

East OSDF Typs /I 24-hr Rainf8//=4. 70' 
Page 47 

ti~+mCAD@7.10 dnOOCW9 02005HvdmCADSoR*nrsSdvtbmLLC 4- 

Subcatchment Y runon area east of OSDF 

Prepared by (enter your company name here) 

Runcdf = 9.84 ds 8 12.34 hn. V d u m  1.101 ef. Oepm, 2.03' 

Runoff by SCS TR-20 method. UWSCS. Tune Span;; 0.0024.00 hrs. dt; 0.05 hrs 
Type II 24-h RainlaI1=4.70' 

Analac) CN Desdption 
6.522 73 

Slope Velocity Capacity Description 

31.1 300 0.0130 0 2  shan Flew. 
GCSS:S& n=o.150 ~2=2.60' 

4.6 510 0.0130 1.8 Shallow C o n c w t m W  Flow. 

1.1 340 0.0110 5.1 92.00 TrapiVWReclChanIb9Flow. 
Unpaved KIF 16.1- 

BotW=O.W CS2.00' Z= 5.0&4.07 TW.W=18.@ 1F0.030 
36.8 1.150 TQal 

Subcatchment Y runon area east of OSDF 

! ! :  1 : : .  

, , . , , . .  j . . ! L  : . . .  

i : ! ! c  

E& OSDF Tvpe I/ 24-la Rainfa//==. 70' 
page 46 Prepared by (enter your company name here) 

* HvdmCADB7.10 SmOOOgZO 02W5HvdmCAClSohreSolmiomLLC 

Subcatchment X runon east of OSDF 

RumR 17.50ds@ 12.30hrs. V d u w  1.851 a f .  Depm> 1.W 

R u d  by SCS TR-20 memod. UH-SIX. T i  Spans 0.00-24.00 hn. dl= 0.05 hrs 
Type I1 24-hr RaIrdalM.W 

Analad CN bescrlptim 
11.853 71 

Tc L W  Slope Velocity C W t y  Description 
Imln) (feet) Ifla) Iflkec) I d s )  
26.7 300 0.0190 02 Gran:shat shect Flm. ~ 0 . 1 5 0  P2=2.60' 

5.5 730 0.0190 22  Shallow Concentrated Flw. 
Unpaved KF16.1fps 

12  330 0.0100 4.8 57.39 TrayValRactChannelFlcv. 
bI.w=O.W w2.W z= xo'f Top.W=12.00' n= 0.039 

33.4 1.360 Tc%d 

East OSDF 

H v d m  7.10 dn MMBzo 0 2OM HvdmCAD So- Solutorn LLC 

Tvpe I/ 24hr Rainf8lt4.70' 
page 48 Prepared by (enter your company name here) 

Subcatchment Z: runon area east of OSDF 

Runoff = 3.11 ds@ 12.18hrs, V d u m  0262af. 0- 1.96' 

R u ~  by SCS TR-20 method. UWSCS. T i  Span= 0.00-24.00 hrs. W- 0.05 b 
Type II 24-h RainfalC4.W 

AnaIac) CN DeScri~th 
1.606 72 

Tc Lengih Slope Velcdty Capacity Desdption 
Imin) (feet) (AA) (flkec) (ds) 
22.0 300 0.0310 02 she* Flow. 

Grass: Shod nD0.150 PZ. 2.W 

Unpaved KF 16.1 fps 

BotW=O.W W2.W Z=5.0&4.OT Tw.W=lB.W 1~0.030 

1.5 250 0.0310 2.8 Shallov Concentrated Flar. 

0 2  50 0.0070 4.1 73.39 Tra#VeefReclChannelFlw, 

23.7 600 TQal 

Subcatchment Z runon area east of OSDF 

i .  I . .  , : . . : , :  
Hydopnph 

i . .  I 



1 

East OSDF 
Prepared by (enter your cmpany name here) Page 49 

4Lim.6 nMmCADg 7 i o  sm woem Q 2 0 ~ 5  n*dmcm SOMDN LLC 

Reach 1: easl drainage channel 

lnRw Area = S143 BC. lnRw DepB 2.W 
lntlw = 10.81 do@ 12.01 hn. Vdume= 0.758al 
OUmo*r = 10.06 cfs @ 12.11 hn. Vdume= 0.756 ai, Aoa= 7%. Lag; 62 min ' .  
RO~thg by Smilnd+TranS method. Tims  spa^ 0.00-24.00 hn. c!i= 0.05 IWS 
Max. Vel*- 2.1 Ips. Mbr. T& T i  3.4 rnin 
A q .  Velocity = 0.8 fps. A q .  Travel Tim- 8.5 min 

Peak De#= 0.99 @ 12.05 hn 
Capacity m bank fuF 754.76 ds 
0.W x 5.W deep chanml. IF 0.030 
Side Slope Z-value= 6.0 4.0 'r ~ a p  width= 50.m 
~ength= 420.0 slap- 0.0045*r 

Reach 1: east drainage chand 

East OSDF 
Prepared by (enter yarr company name here) 
HvdmCNXa7.10 s /nMx)(nO Q2OC5HvdmCADSoRrareSoh*mmLLC 

rvpe I/ 24-k Rainfa/ll=4.70" 
Page 51 
4mQ!xi 

Reach 2: east drainage channel 

1651 Waming: Inlet elmSon not spedfnd 

lnRw = 26.37cfs@ 12.12hn. Volume= 2.010af 
OutRorv = 25.59 cfs @ 1220 hn. V d u w  2.005 ai. AUen= 3%. Lag= 4.8 min 

Rading by Sta-lnd+Trans memod. Time Span= 0.00-24.00 hn. dt= 0.05 hrs 
M a .  velocity= 2.7 fps. Min. Tmvd Time;; 2.6 min 
A q .  Velociiy = 1.1 Ips. A q .  Tmvd Time= 6.3 min 

PeakDepm=154'@12.16hrs 
Capadty at bank MC 1205.98 ds 
0.017 x 6.W deepchamel. n=0.030 

InRowAna= 8.352ac. InRwDeprn. 2.89 

side stope Z-MIW 3.0 5.0 'r TOP width= 52.w 
~ e n g t t ~  420.0 slop- 0.0045~ 

Reach 2: east drainage channel 

East OSDF 
Prepared by (enter your company name here) 
HH~CADS 7.10 rm m m  Q 2005 nvdroCAD ~ o m a r ~  wiN LLC 

rvpe / I  z m '  Rainfa/m. n~- 
pags 50 

Reach 1 R  (new node) 

IS] Hint: Inlet caditions not evalueted 

InffowAma= 7.049ac. InRowDepthw 1.W 
lnRw = 6.61 ds@ 1225hn. Vdume= 0.693af 
Outffav = 6.58 ds @ 1226 hn. Vdume= 0.693 at Atten- Ox. Lag= 0.5 ndn 

Routing by S~-Ind+Trms mmod. Time Span= 0.00.24.00 hrs. df 0.05 hn 
Max. VdocRy= 5.4 fps. Min. Travel Time;; 0.3 rnin 
A q .  Vebxiiy = 2.5 fps. A q .  Travel Time= 0.7 ndn 

Peak oeOm= 0.33' @ 1226 hrs 
CapscjlyatbankMI= 1.101.12dr 
A f a c p  d 200 has besn ep@led to tlW Sllpplied storage and discharge data 
72.4 lllmlem Pipe, n=0.010 

165) warning: Inla elevation not sp&ified 

L- 100.0 slope= o.oioo*r 
Reach 1 R  (new node) 

m h  

b -1 

East OSDF 
Prepared by (enter your company name here) 
HMmCNXa 7.10 s/n WOO20 Q 2005 HvdmCAD Softwsrs SoMbnr LLC 

Tvpe /I 24-hr Rainfdk4.70' 
Paqs J2 

Reach 2R (new node) 

IS] ~int: lnkt d o n s  not eduated 
1651 Warning: Inlet elevation not spedkd 

1nAaWAma= 1.943Sc. InRovDeprn. 1.19 
InRw = 3.30&@ 12.03IWS. VdumF 0.192af 
OrRRw = 3.25ds@ 12.04hrs. V d u w  0.192af. Atlen--l%. Lag=O.7min 

RaRing by Sta-lnd+Trans memod. Time Span= 0.00-24.00 hrs. dt= 0.05 hrs 
Max. Vdodty= 4.3 fps. Mm. Tmel  Time= 0.4 rnin 
A q .  Velccity = 1.9 fps. Avg. T& T w  0.9 n h  

' 

Peak Depth= 024' @ 12.04 hrs 
Cam& at bank MI= 1.101.12 ds 
A fact&Cr 200 has been applied to the supplied sluage and discharge data 
7 2 4  Dlameter Plpe. n= 0.010 
L- 100.0 SIC+W o.0100 *r 



East OSDF 
Prepared by (enter your company name here) 
HydroCADB7.10 sln OW029 02005 HVdmCAD Software Solutions LLC 

Type I /  2- Rainfall4.70' 
Page 53 
4mQx 

Reach 3: east drainage channel 

[65l Warning: Inlet eleVa(i0n nc4 wedfed 

Inflow = 4O.TIds@ 12.17hrs. VdumF 3241al 
Olmb*v = 39.76 ds @ 1224 hrs. V d w  3234 at. Altac- 2%. Lag= 4.0 min 

Max. Velocity= 3.3 fps, Mln. Tlwel Time= 2.1 min 
Avg. Velocity = 1.3 fps. Avg. TlaMl T m  5.3 nMn 

Peak m- 1 .87 @ 1220 hrs 
Capacity at bank MI= 1,543.67 ds 0.w I 7.40 deepchsnnd. IFo.030 
Sl&SI~Z-value=3.0 4.07 Top Wldms51.80 
L e  420.U Skp&= O.Oo50 7 

i n n ~  m = i3 .483a~.  innw Depm > 2.w 

Rouling by SUX-lnd+TranS memod. Time Span= 0.0024.00 hrs. dt. 0.05 hrs 

Reach 3: east drainage channel 

L... .., ..;.. g ....:... * . I  ...:_ I 

East OSDF 

Tk (hour) 

rvpe / I  26hr Rainfak4.70' 
Prepared by (enter your company name here) page 55 
HVdmCAWa 7.10 Sm 000810 0 2005 H V d m C M  Sohmm W b m  U C  4- 

Reach 4 east drainage channel 

1651 Warning: Inlet elevahon nu wed 

innow~rea= i 8 . m a ~ .  i n ~ w ~ e p m r  2.88 
Inflow = = lock@ 1221hrs. VdumeF 4.461al 
Ou(Rw 

Rou(ing by Stor-Ind*Trans mevlod. Tim Span= 0.0024.00 hrs. d(i 0.05 hn 
Man. Vel- 3.5 Ips. Min. T m d  T i m  2.0 min 
Avg. Vekcily = 1.4 cps. Avg Travd Time= 4.9 min 

Peak Depth= 2.07 Q 1223 hrs 
C a m  al bank MI= 1.106.53 dr 
0.00' x 6 .M deep channd. w 0.030 
Si& Slope .?-value= 3.0 4.07 Top Widmi 45.50' 
Length= 420 0 S t e p s  0.0050 7 

52.07 &,@ 1227 hrs. V d w  4.451 al. Atlen; 2%. Lag= 3.6 min 

Reach 4 east drainage channel 

Type N 26hr RainfalM. 7[r 
-54 

East OSDF 
Prepared by (enter your company name here) 
HldmCbD8 7.10 Sm oo(1828 0 2005 HVdmCAD Software Soluriwa LLC 

Reach 3R: (new node) 

1521 Hint: Idel mn- m( evaluated 
[6!j wamkg: ~nlet elevation not spesified 

lnRorvArea= 1274UZ. InflowDepm> l.W 
1ntIu.v = 3.78&@ 11.92hrs.Vdume; 0.162al 
0UtRu.v = 3.72ds@ 11.93h-s. Vdumg 0.162af.Atlen=2%. Legi0.8min 

W n g  by Slor-l&Trims mulod. Time Span= 0.0024.00 las. d@ 0.05 hrs 
M a .  V&city= 4.5fps. Min. Travel T!me= 0.4 ndn 
Avg. Vefocity = 1.8 fps. A q .  Trawl Tmcs 0.9 nM 

Pea!&Deplh=OZS@ 11.92hrs 
cepscitYatbsnhhdl= 1.101.12cfs 
Afada d 2.00 has bsen applied to mesupplied staapa and discharge data 
72.0 Diameta Pipe. n= 0.010 
L- i0o.u slcpe= 0 . 0 1 ~ )  *r 

Reach 3R: (new node) 
HYdlWErn 

: j :  : : !  

. . .... 1. . i . .  . : .....,... i... 

East OSDF Type /I 261r Rainfa//=$. 70' 
Prepared by (enter your company name here) Paga 56 
HvdmCADB 7.10 Sm 000828 0 2005 HVdmCAD Softwarn SoMm U C  

Reach 5: east drainage channel 

I651 Waming: Inlet elevation not specitW 

InRaVArea- 23.628ac. lnRowDepm> 2.80- 
lnfkw = 63.69&@ 1224hs. V d u m  5.669af 
0UtRu.v = 62.69ds@ 12.3Ohrs. V d u m  5.656af. Atten=2?4. Lag.3.8min 

Raning by Stor-lnd+Trims Mmod. lime S p a F  0.0024.00 hs. dt. 0.05 Ius 
Max. Vel- 3.5 fps. Mh. T m d  Tim 2.1 min 
Avg. VdoCity = 1.4 fps, Avg. Travel lkw= 5.1 nM 

Pea!& Depth= 2.01'@ 1227 hrs 

0.00 x 3.w deep Channd. IF 0.030 

Length= 440.0 Slope= 0.00507 

Capacity at bank MI= 182.58 ds 

Side Slope 2-value= 3.0 6.0 'f Top Width= 27.00' 

Reach 5: east dralnage channel 
Wropnph 

A -  . . , - . _ _ . /  - -  , , _ L .  . 

. .  ... 



t . East OSDF Type // 24-hr Rainfa//==. 70' 
Prepared by (enter your company name here) 
n,dmCADg 7 10 Sm 000829 B 2w6 HvdmCM Softvere Sckmom LLC 

Page 57 
4- 

Reach 6 east drainage channel 

1651 warrnng Inlet devabcm rot wafied 

InROwAreas 28937ac. InAavDepth. 2 W  rz 7 3 3 & @  1227hrs. Volume= 6935af 

Rwting by SUr-lWTranS memod. Tune Spak 0 IXl-24 W hrS. d(S 0 05 hn 
Max. Vek,cdy= 4 6 fps. Mur Tmel  l l n w  1.7 nnn 
A q  V d m t y  = 2 0 fF6. A q  Travel Ti- 4 1 nnn 

72.46&@ 1232hrs. Vdume= 6923af. AtIen=lK. Lag=Olmn 

~ e a k ~ e p t h = i 8 ~ @ t 2 ~ h r s  
Capadty 81 bank lull= 258 21 dS 
000 x 3 0 0  deepchannel. 1 ~ 0 0 3 0  
Side Stope Z-vaIve.= 3 0 6 0 7 Top WidW 27 00 
LengwF 4800 slope;001007 

Reach 6: east drainage channel 

. .  . .,_. _.. ___ 
. : . : :  . . . . . . .  : .  

'_ .i ,.L .... i.:.. :. ..:..s. . . . . . .  1 :.. . . . . .  i. .i . :.. . i  . :,. :. .: . . .  
; : . : : . : .  

I - -  . _ _  :I ' { Infiow ArearZB.937 
- Peak DeDth=t.87' . I  

East OSDF Twe /I 26hr Rainfa//*. 70' 
Prepared by (enter your company name here) Page 59 
nvdroCADg7 i o  ahlooom B ~ ~ V I ~ C A D S ~ ~ ~ ~ ~ S O I ~ M ~ L L C  4.ImD.6 

Reach 8R runoff diversion channel 

(W Warning. Inlet devabon nd spechied 

InRw &ea = ' 39.037 ac. Inflow Depth w 3.OT 
lnftow = 77.19cfse 12.40hrs. Vdumc- 9.832af 
O a w  = 76.74cfse 12.42hn. Vdume= 9.825af. A U w I K .  Lag=l.5min 

Rwting by Stcr-lnd+Trans memod. Time Span= 0.00-24.W hrs. dt= 0.05 h n  
Max. Velocily= 3.7 fps. Min. Travd Time= 0.9 min 
A q .  Velocity = 1.6 fps. Aq .  Travel Thne= 2.0 min 

Peak Depth= 1.73'@ 12.41 hrs 
Capadty at bank full= 989.53 cfs 
A factor d 2.W has bear N i e d  to the supplied stwage and discharge data 

Side Slope 2 - d ~  3.0 4.0 T Tap Width= 31.50' 
Length= 19O.W Slope; O.M)71 'f 

0.w x 4 . w  deepchannel. n=o.030 

H 

I 
P 

East OSDF 
Prepared by (enter your company name here) 
nydmCm7.to ahoooez~ O Z M ) ~ H ~ ~ ~ C A D S O ~ ~ ~ ~ ~ ~ S ~ I ~ ~ ~ ~ L L C  

Type N 26hr Rainfa/=4.70' 
Page 58 

Reach 7R runoff diversion channel 

Is51 Warning: Inlet elrvabon not specified 

i nRwAna=  23 .97a~  i n f l ~ ~ ~ e p t h >  2.95 
inflow = 75.24dse 12.32hrs. Vdume= 8256af 
0- = 74.1Eds@ 12.40hrs. Volume= 8233af. A m =  1%. 5.1 rnin 

Rcuting by Sta-lnd+Tram memod. Time Span= 0.0024.00 hrs. dl= 0.05 hrs 
Max. Velodly= 3.6 fps. Mh. Travel Time- 2.8 min 
A q .  Vdodty = 1.5 fps. A q .  Travel Tiw 6.9 min 

Peak Lkplh= 2.14' @ 12.36 hrs 
Capam at bank MI= 393.21 cfs 
0.00 x 4.00 deep channel. IF o.(uo 
Side Slope 2-valw 3.0 6.0 7 Top Widm= 36.W 
Length= 610.0' Si- 0.00507 

Reach 7R runoff diversion channel 

' .  : . . .  . : .  . .  . . . .  : :  . , : :  : :  : .  . ........................................ 

J 

East OSDF 
Prepared by (enter your company name here) 
nvdmCm 7.10 .m 000929 o zoo5 nvddm somvam ~aiutim LLC 

Type /I 24-hr Rainfa//==.7W 
pags 

Reach 9R: runoff d h i o n  channel 

I651 Warning: Inlet elevation not specified 

lnfiow Ana = 39.767 ac. lnRw Depth > 3.0J 
lnfiow = 77.lOcfz.a 12.42hrs. Vdume= 10.037af 
Ovnlow = 76.74 cfs @ 12.44 hrs. V d u m s  10.030 af. Atten- O X .  Lag= 1.2 min 

W n g  by SUr-lnd+Trans m&od. Tim SpaF 0.0024.00 h s .  e- 0.05 hrs 
Max. Vdaity- 4.5fps. Min. Travel Time= 0.6 min 
A q .  Velocity = 1.7 fps. A q .  Travel Time= 1.7 min 

Peak Depth= l .W@ 12.43hrs 
Capaaty a1 bank MI= 1.307.31 ds 
6.00 x 5.50' deepchannel. n=O.O30 
Side Slope Z-value= 3.0 4.0 7 Top Width= 44.W 

Reach 9R: runoff diversion channel 

L- i7o.u stope= o.Oo83-r 

' 



r 

\ 

East OSDF Type / I  2dhr Rainfa//l=4.70' 
Prepared by (enter your company name here) 
HdmCADQ 7.10 d n  oM)020 0 ZM)5 HvdmCAO Sotwars Soluim LLC 

Reach 1OAR: (new node) 

Page 61 
. 4ryzML6 

1651 wamng: I ~ M  devaOon m( w d e d  

i n ~ a v   rea = 4o.m BC. inflow Depm > 3.04' 
lntbu = 7712&@ 12.44hrs. vdume= 1ozE5af 
OulRau = 76.26&@ 12.52In. V d w  10.235af. AUen=l%. -4.5mm 

Routing by Stu-lnd+Trens memod. Tmw Span= 0.00.24.00 m. dt= 0.05 hrs 
MB~.  v w -  3.4 fps. ~ m .   rave! Ti- 2.6 nun 
Aq. VeJocity = 1.3 Ips. Aq.  Travel Tae; 7.1 min 

Peak Dep%- 1.37 @ 12.47 hrs 
Cepadty at bank ME 2.114.41 do 
10.00' a 6 . S  deep dmnd. n= 0 030 
S i  Slope Z-va Iw  6.0 3.0 7 Tap Wldh- €8.50 
Lerq!JI= 53o.u Slope= 0.00507 

East OSDF 
Prepared by (enter your company name here) 
HvdmCADZI 7.10 dn ow820 Q 2005 HvdmCAD SomUare Sohaions LLC 

Type N 2dhr Rainfsl4.70" 
Pagf~ 63 
4lmx§ 

Reach 12R runoff diversion channel 

1651 Warning: Inlet elevallm not wedied 

Inflow = 78.Y3&@ 12.52hrs. Vdume; 11.188af 
Out13-a~ = 7 8 . W m g  12.55hrs. Vdume; 11.174af. AttenrlX. Lag=l.9min 

Routing by Slor-lnd+Trsns memod. Time Span= 0.0024.00 hrs. dl= 0.05 hm 
Max. Vel*- 3.7 fps. Min. Travel Time= 1.1 min 
Aq.  V&ty = 1.2 fps. A q .  Travd Ti- 3.2 min 

Peak Dgrm= 1.15 @ 12.53 h n  
Capadty B1 bank Me 317.79 Cfs 
14.W a 2.45' deep dmnd. n= 0.030 
SI& Slape 2-value= 3.0 4.37 Tap Width= 31.89 
L e q W  240.0' Slopg 0.00637 

InflowAma= '44.327ac. lnflowDepth> 3.03' 

' 

Reach 12R runoff diversion channel 

. , i ! :  x . 4 :  
lhdroprsh . .  A ' !  ! .  : .  I :  

, . / . .  ~. .... :.. , . . , . : . /  ; 1 
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..... i " .  i. . i . . . ! . .  .i ... j...!. .: _. . /_  
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East OSDF Type I/ 2- RainW/==. 70' 
Prepared by (enter your company name here) Page 62 
HvdroCNY37.10 SmMY)820 82W5MmCADSoRvarsSduliimLLC 

Reach11:newCMParch 

[52] Hint Inlet m&tkms not welusted 

Inflow Area = 44.327 ec, Inflow Depth w 3.01 
lnRow = 78.56dsg3 12.51hn. V d w  11.18981 
OutAGv = 78.S&@ 12.52hn. Vdume= 11.188af. AUen=W. -01rnin 

[a] waming: Inlet devalial not spedtkd 

Roubng by Stu-IndiTnms memod. Time Span= 0.W-24.00 lvs. dt= 0.05 hn 
Max V d o a r y  6.6 rp6. Min. Travel Time= 0.1 min 
A q  Veloaty = 2.6 @. A q  Travd Tim 0.3 nnn 

Peak Depth= 1 . V  Q1 12.51 hrs 
c a m  a( bank MC 92.31 m 
A f&ta*d 2.00 has been applied to the supplied storage and discharge data 
72.V Diameter Pipe, IF 0.010 
L e q W  4o.v s!€IpE- 0.00227 

Reach 11: new CMP arch 
-l.ph 

i i  : .  : .  > .  A. .: .... - .. - .......... ,.. ........ .,. .... /.. ../ .. >-. !I ..! ..... .... !.. ..: ....... I 

I 

.<...! ..., . ..! : . , , . .  
! ; ! : I ! : ; , :  

, . :  ! : 1 j j : . :  : 

1:  .,... i . . . . . ;  : i . . ! .  i 

East OSDF 

HvdmCADg 7.10 tln w0820 02005 HvdmCAD Soflvere Soh4wm LLC 

Type / I  24-hr Rainfall4.70" 
Pags 64 Prepared by (enter your company name here) 

Reach 13R runoff dlverdon channel 

I651 Warning: Inlet elevatbn not sp&ifed 

lnRow Area = 104.339 BC, Inflow Depth > 2 . 4 1  
lnRav = 143.55&@ 12.53hn. V d u w  21.14oaf 
Oflow = 14273 cfs @ 12.58 hn. VdumeS 21.086 af. Atte-~ 1%. Lag= 3.0 min 

Rouling by Sta-lnd+Trans method. Time Span= 0.CO-24.00 hn. dl= 0.05 h n  
Max. Ve!a&y= 4 . 3 h  Min. Travd Time= 1.8 min 
A q .  VeJodly = 1.4 @. Aq. Travd Ti- 5.5 min 

P e a k w e  12S@ 12.55hrs 
Capadty at bank fillr 346.63 ds 
23.11' x 2.06' deep channel. n= 0 .03  
Si& Slcpe Z-value= 2.3 4.0 7 Tap Width= 36.09 
Lengm= 450.0' Slape= 0 . m  7 

Reach 13R ~ ~ f f  diversion channel 
M l . p h  . .  1 . :  i : . ,  . . . . .  . . ,  . . .  . . . .  . .  - _:_ _' .. .. .. ... . . .  :- - .< - ,-!.- - + -!.. - ..+ - i ..!- * .i -. ._ ..; 

Inn'..!& .&ea=,;o;4599. ji 
I.__ - ..i_ ..... i ..: ...... i. .... 
:... ... ...( ..... .i ."j.. 5.. .I .... ;.. ..; ... 
1.- ._ ...! . i . _ I _ .  :.. ..i ...... :. ...... i :  

j : . : ! / .  . .  

!*, a "I 
. -  5o . . . . .  ~ .... 

t . !  t : 
~ .. -, ...... .i .- ;-. -. ..( .. ... -. 
.. ,- -!.. ._ .'...!... .. +. .. 

. :  11' 8.' " 1 ....... ! -. i.. .i ... /... .. .. .:. ... 
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East OSDF T m  / I  2dhr Rainfak4.70' - -~ 
Prepared by (enler your company name here) 
n m  7 IO rm 000820 o zoos ndmCm somnr~ w b m  LLC 

Page 65 
4- 

Reach 1 4  east rumn channel 

[65) Warmng' Inlet dewation mat weofid 

Routing by Sta-lnd+TmS mthod. T m  Span= 0.W24.W hrs. dt= 0.05 hrs 
Max. Vdodly= 0.9 fps. Min. Travd Tune= 7.6 ndn 
Aq. VdccHy = 0.4 rps. A g .  Travd Time= 19.1 min 

Peak oepm= 0x3 @ 12.06 hn 
Capacity a( bsnk fdJ= 22.78 ds 
0.w x 1 . w  deepchannel. n=o.030 
sda slope z - 4 ~  3.0 5.0 *r T C ~  widmi i 2 . w  
~engm= 42o.w slope;; 0.0040 .r 

Reach 1 4  e& rumn channel 

. .  ..... /... :.. ..: ...... i. - _: .,.:- ........... _: .-;- . - .. :- 

-. l ............ l?eak-Depth=0.3$ - ............. :: . . . .  "' r r " . :  
..I.. . :.. .r - ... i. .. . _ i _  i. .. ..; ....  ax ~ e ~ = b . ~ . . f p s  ... 

..... ..... .. _:.. - ...... :.- ... 4 ... :.n*&j .. 
. .  ! ,  : ! : :  : i :  . . .  
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East OSDF 
Prepared by (enler your company name here) 
HdmCAD@ 7 10 sln 000929 0 2w5 HvdmCUI S o h m  SDlamrn LLC 

Page 67 
4 m  

Reach 16: east rumn channel 

1651 Warning INCl dWBbQn no( specmed 

inl lo~ A ~ W  = 9590 BC. I ~ R W  oepm > 2 . v  
InRQ* = 9.76&@ 12.10h.  V d u w  0.664af 
OuWow = 9.33&@ 12.19hn. Vdumr 0.661af. Altm=4%. -4.Smin 

Routing by Slu-lnd+Trans mehd, Tim Span= 0.W24.00 hrs. dt= 0.05 hn 
Max. Velaaly= 2.6 fps. Uin. Travd T i w  2.7 ndn 
Avg. Vdocny = 1.0 Ips. Ag.  Travd Times 6.7 min 

Peak WUF 0.98'8 12.14 hn 
Capacity at banL MI= 256.58 cfs 
0.w X 3.4w deep ChaMd. n= 0.030 
Side Slope Z-value= 2.5 5.0 *r T C ~  w d n ~  25.50 
~engm; 4zo.w SI- 0.0074 *r 

Reach 16 east runon channel 
Hlhopmh 

A '  

E a t  OSDF Type / I  24-hr Rainfa/M 70' 
Pq)e 66 Prepared by (enter your company name here) 

HvdmCADg 7.10 rm omme Q zoos wmCm ~ o ~ * r a r a  ~olu(in, LLC 

Reach 15: east ninon channel 

[fq warning: t&l devatim rm rp&ified 
ARa = 0.882 BC. InAOw oepm > 2.54- 

lnllow = UOcfs@ 12.01hn. Vdurne= 0.186al 
OIltAGu = 282 ds @ 12.12 h. V d u w  0.186 af. A m =  12%. Lag= 6.6 mln 

Raning by SIa-lnd+Tm mdhod. Tim, Span= 0.0024.W hn. dt; 0.05 hn 
Max. Vdodly= 1.8 fps. Min. Travd T i w  3.9 min 
A q .  Velccily E 0.7 tps. A q .  Travd TMS 9.9 min 

Peak LkpW 0.64' @ 12.05 hn 
Cepadty al bank lun= 61.62 ds 

Sida Slapa Z-value= 3.0 5.07 l op  Widmi 16.00 
0.00 x 2.w deq channel. n= 0.030 

L- 420.0 slope= 0.0063-r 

Reach 15: east ninon channel 
H-h 

East OSDF Type / I  2- &nftiU==. 70- 
pace 68 Prepared by (enler your company name here) 

H~jmWDB7.10 stnooOp20 02w5HIdmCADSoR*raraSohUbnsLLC 

Reach 17: east N M  Channel 

1651 Wanting: Intel elevakm rm spe&M 

i n l l o ~ ~ r e a =  5 . 1 9 6 ~ ~ .  inRowDepm> 2.13 
lnfiow = 12.43&@ 12.18hrs. V d u w  0.923d 
Ourtlar = 12.07 cfs @ 1225 hn. VdumeF 0.921 d. Allen= 3%. Lag= 4.0 min 

Rading by Sm-lnd+Tms memod. Tim Span= 0.00-24.00 hrs. dt; 0.05 hn 
Max.  Velodtp 3 2  fp.% Min. Travd Times 2.2 mln 
A*. Vdoriiy = 1.3 rps. Abg. Travd Times 5.3 min 

Peak Depth= 0.9T @ 12.21 hn 
Capady at bank fuC 436.18 cfs 
0.00 x 3.50 deqchannd. n=o.wo 
side slope z-~iue;: 4.0 5.0 'r T C ~  wdthi 3 i . w  
L- 420.0 slope= o.oi25.r 

Reach I ?  east rumn channel 

: . : a : !  
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East OSDF r p  II 26hr Rainfa//=4.70' 
Prepared by (enter your company name here) 
n v d m  7 i o  rhr m e  o zw5 H ~ ~ C A D  SORWS~S w a r n  LLC 

Page 69 
4QQ!m 

Reach 18: east runon channel 

(6q wanring: Inlet elevaban re( spgified 

infbwl\lea= 11.718~~.  i n ~ ~ ~ e p r n w  z.or 
O&w = 20.99&@ 12.33hrs. Volume= 2.017 ai. Atten=2%. Lag= 3.7 min 
InROw = 21.43ds@ 1227hn. Volume-- 2.022ai 

Routing by Stm-Ird+T~ns mmod. lime Span= 0.00-24.W hrs. dl= 0.05 hm 
Max. V- 3.7 fps. Mi. Tmvd Tunes 2.0 min 
Avg. Vekdty 1.6 fp. Avg. T d  lime= 4.5 min 

PeakDepm=1.38@12.30hrs 
Cap* a bmk MI= 16920 ds 
0.w x 3.w deep chamel. n= 0.030 
side slope z - v a l ~  3.0 *r ~ o p  w m  1 8 . ~  
Lmgth= 44o.u .skw= 0.01007 

Reach 18: east runon channel 
Wro(lnph 

E& OSDF rvpe 11 24-h ~ainfd14.70" 
Prepared by (enter your company name here) 
HvdmCADSJ 7.10 dn O00929 0 2005 HvdroCM Sofrwme s d u t h  LLC 

Page 71 
4- 

Reach 2 0  east runon channel 

[6q waming: Inlet elevafion noi spemed 

lnRowArea= 34.lMac. lnRowDgm> 1.96' 
lnRow = 4 1 3 5 c k e  12.39hn. Vdume= 5.587ai 
Ouulw = 4226 ck @ 12.40 hrs. Volume= 5.586 sf. Acten; 0%. L q =  0.5 min 

Rwting by Sla-lnd+Trens memoQ lima Span= 0.00-24.00 hrs. dt= 0.05 hm 
Max. Velocity- 42  fpa Min. T d  Time= 0.3 min 
Avg. Velocity = 2.0 fp. Avg. Travel limb- 0.6 min 

Peak Depth= 1.8T @ 12.39 hrs 
Cepadty at bank MI= 153.84 cis 

Side Slope 2-valw 3.0 'r Top Width- 18.w 
0.w x 3.w deep channel. n= 0.030 

~mgth= 75.09 slopes 0.0083.r 

Reach 2 0  east runon channel 
-Rph _ /... ~ i ....... 

Prepared by (enter your company name here) Page 70 
Hvddm-710 d n ~ 0 8 2 ~ 0 z ~ n v d m ~ ~ ~ ~ c ~ ~ ~ c ) r h o ~ u c  4- 

Reach 19 east runon channel 

(651 warning: IM deatkil noi spedfid 

I--= 23.571 X ,  Deprn. i . s r  
lntlav 38.43&@ 12.32hrs. Vdume= 3.868ai 
Outtlow = 37.75 ds @ 12.41 hrs. Vdunw 3.055 ai. AUm= 2%. Lac= 5 2  min 

Routing by Sta-tnd*Trens memod. Tm Span= 0.00-24.00 Ius. dt= 0.05 hn 
Max. Vdocity- 2.8 fpps. Mh. Travel Tme= 2.8 min 
Avg. Velocity = 1.2 fps. A q .  Travel ~WBZ 6.4 min 

Peak oepm- 0.91' @ 12.36 hrs 

0 .w  x 3 .w  dee&l channel. n= 0.030 
Slde Slope 2 - v a l ~  3.0 30.0 7 Top WidW 99.W 
Length= 470.U Slope= O.Oo90 7 

CepacityetbankMI= 911.12ck 

Reach 19  east runon channel 

... 3 -  ._ ..+ - >. ..... :- :. ...... !.. .:. ...... !.. ... - 1.- 4. 2 .. i ., ...: _ i. _; ...... 

East OSDF 
Prepared by (enter your company name here) 
H v d m  7.10 dn ooo928 O2w5 HdmCAD Software Solutions LLC 

r p  I/ 24411 Rainfsll.4.70' 
page 72 

Reach 21: east runon channel 

(6q warning: lnld elevation noi spezifled 

InRowAM= 38.587ac. InflowrJe+xh> 1.91' 
InRow = 45.89ds@ 12.48hrs. Vdumes 6.150af 
O&ow = 4584ds@ 12.49b. Vdune= 6.148af. Atlm=O%. Lag=OSmin 

RC+ihg by Sta-lnd+Trans memod. lime Span= 0.00-24.00 hrs. dt= 0.05 hm 
M a .  Vel*- 4.5 Ips. Mm. Travel lime= 02  min 
Avg. Velocity = 1.8 fps. A q .  Tmvd lime= 0.6 min 

Peak Depth. 1.84' @ 12.48 hm 
Capadty at bank MI= 169.20 c k  

Side Slope Z-mW 3.07 Top Wide 18.00' 
0.w x 3 . w  dee&l channd. n= 0.030 

Length= 65.U SlcQts 0.01007 

Reach 21: east runon channel 
Wrogr.ph 

A ' -  
.. ..... i. .+ .. ... ...,._ . ..i .. 



t 

East OSDF 
Prepared by (enter your company name here) 

. H d m C A D g  7.10 S/II ooo829 0 2005 HldmCAD Softwars SoMDnt LLC 

Type I/ 24-hr RainfdP4.70' 
Page 73 
45w§ 

Reach 22: east runon channel 

RDlmng by SW-lnd+TranS memod. T i  Span= 0.W24.W hrs. dt; 0.05 hrs 
Max. Vdocily= 4.5 fps. Min. T W  Time 0.7 min 
A q .  Vdaity = 1.8 ips. A q .  T W  Time= 1.7 min 

PeakDepm=l.W@12.49hn 
Capadty al benk MC 364.40 ds 
0.00 x 4.W deep channd. n= 0.030 
Side Skpe Z-valw 3.07 Top Wid* 24.W 
L- i9o.u sicim=o.oioo*r 

Reach 22: east runon channel 

, .  
East OSDF 

HvdmCALkB 7.10 dn wo829 0 Z w 5  HvdmCALl SomVam SoMiim U C  

Reach 24: runon channel 

Type /I 24& Rainfak4.70' 

4- 
Prepared by (enter your company name here) Page 75 

(651 Waming: inlet devafion no! SDeCified 

lnRow&ea= 50.226ac. InRowDepm> 1.94' 
lnRow = 57.15dsQ 12.47hrs. Vdurne; 8.11Oaf 
OuIflw = 56.99ch@ 12.49hrs. Volumes 8.102al. AUen=OK. Lag=l.lmin 

RouUng by Sta-lndiTram memod. lime Span= 0.W24.00 hrs. &= 0.05 hrs I 2  
Max. Vekdty= 4.0 fps. Min. Travel Time; 0.7 min 
A q .  velaity = 1.4 ips. A q .  TW Ti- 1.9 min 

PeakDcOth;.1.19'8,12.48hrs 

Reach 24: runon channel 
Hldmor.ph 

A i 

East OSDF Tvoe /I 2 4 h  Rainfall==. 70' 
Page 74 Prepared by (enter your company name here) 

WmCADB7. IO  Sm 000828 0 2005 HdmCAD Sothrara Solut- LLC 4- 

0 0 6 4 3 8  Reach 2 3  new CMP culverts 

(52) Hint Inkt conditions nC4 evaluated 
(651 Wsming: Irdet elevation not spkmed 

I ~ A ~ ~ A M =  42.mac. 1nAow-m. 1.94- 
lnRav = 48.%ch@ 12.51 k. Vdume- 6.861 al 
Oudlw = 48.70chQ 12.52k.  V d u m  6.858af. AIIm=O%. LalFO.5min 

Raning by SW-lnd+TranS m*hod. Tim SpaF 0.00.24.00 In. dt= 0.05 hrs 
Max. V d w  5.4 fps. Min. Travel 0.3 min 
A q .  Vdcciiy = 2.1 ips. A q .  Travel T I  0 7 min 

Peak Deplh= 1.3Y 0 12.52 hrs 
Capadty al bank MI= 468.67 ch 
A faclor of 2.00 hat been applied ID ule supplied stcrag-3 and diwhsqa data 
72.W Diameter Pipe. n= 0.018 
Lensm. 91.0' Slope; 0.00597 

Reach 2 3  new CMP culverts 

East OSDF 
Prepared by (enter ywr  company name here) 
HvdmCALkm 7.10 Sm OW929 0 2W5 HvdmCAD SoRvare Solufbm LLC 

Reach 25: new CMP arch 

Type N 2- Rainfa//=#. 70- 
Page 76 

(521 Hint Inlet conditions ml evaluated 
(651 Warning: Inlet dmation rot spechied 

lnAow = 6424ds@ 12.45hrs. V d u w  9.057af 
OutAav = 64.2ZcfsQ 12.46hrs. Volume= 9.056af. Apen=OX. Lag=O.3Rin 

i n ~ a v ~ ~ a =  s.aac. inRowDepm> 1.w 

W n g  by Stor-lnd+Trans memod. Time Span= 0.W24.00 hn. dt= 0.05 hrs 
Max. Velocity= 5.9 fps. Min. Travel l i m e  0.2 rnin 
A q .  V&ty = 2.31ps. A q .  Travel lime= 0.4 min 

Peak Cap& De@= at bank 1.49 full= Q 475.36 12.45 hrs cfs 

A factor of 2.00 hat been applied to the supplied storage and dixharge data 
72.W Diameter Pipe. n= 0.018 
Length= 53.u slope= o.oO60 7 

Reach 25: new CMP arch 

P S I  
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* East OSDF Jvpe I/ 24-hr Rainfa//=#. 70" 
Prepared by (enter your m p a n y  name here) Page 77 

7.10 dn 000829 0 2005 HdmCAD S o h =  S o M m S  LLC amQ§ 
Reach 26: runon channel 

1651 Warning: Inlet e l m  mt qsifted 

inflowAma= 55.464ac. InRowDglh> 1.96 
Inflow = 64.22&@ 12.46h. V d u w  9.055af 

Ruit lq by Stor-lnd+TrenS memod. Time SpEn= 0.0024.00 hrs. dt; 0.05 hrs 

Avg. Velocity 

4 Outfluu = 64.05&@ 12.49m. V d u w  9.044af. AUen=W. Lag=2Omin 

M B ~ .  vel- 4.4 fps.  in. irevel nmtF 1.1 min 
1.9 fps. Avg. Trevel Tbm 2.7 min 

Peak O m =  2 2 U  @ 12.47 h 

0.00 x 2 . m  deep channel. n= 0 . m  
SISlopeZ-value= 3.07 Top Width= 15.00' 

CapsdtyatbankIuU= 90.11 ds 

~engthi 3oo.v SIWF o.cm*r 

\--- 

East OSDF 
Prepared by (enter your company name here) 
nud-7.10 dnooo82~ e 2 0 ~ . n ~ m ~ o h w a ~ ~ o * r t i ~ m ~ ~ c  . 

Type /I 24-tu Rainfak4.70' 
Page 78 
4- 

Reach 2 7  new CMP arch 

[Y] m Inkl d u a l s  nd evillusted 

i n ~ o ~ ~ n a =  5 7 . 1 4 7 ~ ~ .  inRuuDepm> 1 . w .  

1651 Warning: Inlet e&vation nol W e d  

lnRow = 65.00cfsQ 12.48hrs. Volume- 9.364af 
0- = 64.8SaSQ 12.49hrs. VdUme= 9.36Oaf. Auen=O%. L a ( F 0 . 6 h  

Routing by Stor-ind+Tram melhnd, Time Span= 0.W24.00 hrs. de 0.05 hrs I 2  
Max. Vekcity= 5 2  fps. Mii. Travel Time= 0.3 min 
Avg. Velocity = 2.0 fps. Avg. Trawl Tme= 0.9 min 

Peak Depth= 1.64' @ 12.49 hcs 
Capscity al bank M C  398.58 ds 
A fador cd 2.00 has been applied m Um supplied sicage and discharge date 
72.4 Diameta Pipe, n= 0.018 
Length= 106.u slope= 0.0042 7 

Reach n: new CMP arch 
nyd-.qh 

i ... !... i -' ... *... ..... 

.. .i ... !_  .. .. -! - i.. ... 
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East OSDF Jvoe I/ 24-hr RainfdM. 70" ~~. ~~~ 

Prepared by (enter your company name here) Page 79 
4efm6 HvdmCADB) 7 10 s/n M)(wzo 0 m nudmCm Sohvare SoMan, u c  

Reach 23: easl runon channel 

1651 Wwng:  Inlel elevation nol SPgiRed 

lnfluuAma= 3 9 . 9 1 4 ~  InRaDeplh~ 1.9J 
Inflow = 47.10&@ 12.50h.  V d u w  6.407al 
OutRmv = 46.92&@ 12.53h.  Vdumb- 6.400d. Atlen=O%. Lag.1.5min 

Ramng by Slor-ind*Trans mmod Tmur Span= O.Otb24.00 hfs. de 0.05 hn 
Max.  Velocity= 4.6 fps. Min. Travel lime= 0.8 nun 
Avg. Velocity = 1.9 Ips. Avg Travel 2.0 min 

Peak DWh= 1.86 @ 12.51 hn 
Capaaly at bank MC 255.23 & 
0.00 x 3.50 deep charnel. n= 0.030 
Side Slope 2-value= 3.07 Top Widmi 21.00' 
L- 230.0 si- 0 .01~)  nr 

f 

East OSDF Jnm /I 24-hr RainfdP4.7W 
~ ~ ~~~ 

Prepared by (enter your company name here) 
H v d a  7.10 dn 000028 0 2005 HvdmCbD S o b r a  Soldionr LLC 

Reach 30: east runon channel 

1651 waning: Inlet elevation nd SpeCiRed 

InfluuArea- 38.587ac. lnflavDeglth> 1.91' 
Inflow = 45.98cfs@ 12.48hrs. Volume; 6.150af 
OutRav = 45.89&@ 12.48hn. Vdume; ' 6.150af. AUa--W. La~0.2rnin 

R- by Sbx-lnd+Trans method. Time Span= 0.W24.00 hrs. dt= 0.05 h n  I 2  
Mar. Vekdty= 4.5 fps, Min. Travel liw 0.1 min 
Avg. Velocity = 1.8 fps. Avg. Travel TimcF 0.3 min 

Peak Oepm= 1.84' @ 12.48 hrs 
Capacity al bank MI= 104.05 ds 

Side Slope 2-valw 3.0 7 Top Width= 15.00' 

' 

0.w x 2.w deep channel. n= 0.030 

L- 30.0 slope= o.0100 *r 

Reach 30: east NM channel 
W-r.ph 

A I 
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1 Type / I  24-hr Rainfa//=-#. 70' East OSDF 
Prepared by (enter your company name here) Page 81 
Hdm- 7.10 d n  My)828 0 2005 HvdmCAD Softare Sohllbns LLC 413Rpph 

Reach 31: culvert 

(SI Hint lnld conditiont ml Nahtated 

I n f b  Area = 1.317 8c. lnRDw DqXh > 2.5s 
InRw = 6.54ds@ 11.91hrs. V d m  0279af 
our(lav = 6.34ds@ 11.91 hrs, V d u w  0279af. Anen=3%. Lag--O.Smin 

Routing by Star-lnd+Trans metkd. Time Span= 0.00-24.00 hrs. cH= 0.05 hrs 
MBX. Ve4odly= 5.1 fps. Min. Trave4 T i m  0.3 min 
A q .  velocity = 1.8 fps. A q .  Trmel Tiw 0.8 min 

(651 warning: Inlet elemtion nol&ed :. 

Peak Dep- 0.34'Q 11.91 
CaDecity at bank MI= 1.025.91 cfs 
AfaQor d 2.00 has b&n applied to the supplied Sm3ge and discharge data 
72.0 ~ i a m e t e r P i .  n=O.O12 
Lengm= 8O.V Slope= 0.01257 

East OSDF Type I/ 24411 Rainfak4.70' 
Prepared by (enter your company name here) Page 83 
nrdmCm7.10 r / n ~ ) o 8 2 0  Q Z M S H ~ ~ ~ C A D S ~ ( ~ ~ ~ ~ S ~ M ~ ~ ~ L L C  4QuQofi 

Pond 1P: (new node) 
W - a r . y l  

: .  . . , : . : : . ! :  : :  : :  

! :  j /  / /  
.i _../... ... _i...i... - .i _ . / _  / I  ... .;. ..!L I.. __  ...j_ .i .., i. .i.. ,,, 

Tvpe I /  24-h- Rainfa//==. m 
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East OSDF 

n v d m 7 . 1 0  *mw0820 Q Z W ~ H V ~ - S ~ ~ ~ ~ ~ ~ S ~ - L L C  
Prepared by (enter your company name here) 

Pond 1P: (new node) 

i n ~ o w   rea = 38.587 a. I ~ R W  oepm > 1.98' 
InRow = 49.32ds@ 12.39hrs. Vdume= 6.362af . 
M a w  = 45.98dse 1 2 . 4 8 h n . V d m  6.150af.Atlen=7%. -5.4rnin 
Primary = . 45.98ds@ 12.48hn. V d u w  6.150af 

RaRing by Star-lnd memcd. T I  Span= 0.0024.00 hrs, dt= 0.05 hrs 
SCamrg €lev= 582.00' SudArea= 0.342 ac Storage= 0.691 af 
Peak osV= 58%91*@ 12.48 hrs SurlArea= 0.609 8c Stcages 1.584 af (0.893 af aboM start) 
Plug-F!avdelenliontime= lOl.8min c&ufatedfor5.4486f(86XdinRow) 
Center-of-Mass del lhns 18.3 nM ( 878.5 - 860.2 ) 

Vdume lnven AVailStoraqe StwgleDescription 
#1 589.w 1.634 af custan SWgFI Data (Conk) usted belaw 

Ueva!Jm SurfAna  IncStOn Cum.Store WeLArra 
(fee0 (acres) (aabfno ~Ilcrr+fRt) (acres) 

589.30 0.186 O.Oo0 o.Oo0 0.186 
580.00 0.210 0.139 0.139 0211 
581.00 0278 . 0243 0.382 0279 

0.309 0.691 0.344 592.00 0.342 
0.401 1.092 0.465 58x00 0.463 
0.542 1.634 0.627 594.00 0.624 

Deviea Rartinq Inverl OulletDcvicu 
# I  Primary 592.00' SpedSr6Uaer-DeRned 

Head (feet) 0.00 0.01 0.18 0.51 1.01 1.34 1.67 2.00 
&d!.(ds) O.Oo0 O.Oo0 0.090 1.330 8.210 17.570 31.730 51.470 

W l o w  Max-45.80 ds @ 12.48 hrs W=593.91' (Free D i r g e )  
nspdal6 User-DsRned (Custom COnMs 45.W ds) 

East OSDF Tvpe // 24-hr Rainfa//==.7ff 
Prepared by (enter your Mmpany name here) psge 84 
HvdmCAD@ 7.10 Yn OW029 0 2005 HvdmCAD S o h  SoMbns LLC 

Pond 3P: Borrow Area Basin 

InRowAna= 161.9969. lnRwDepth> 22W 
= 174.95dsB 1259hrs. V d u w  29.676af 

OuWaw = 0.00dsg 0.00hrs. V d u w  0.000af. AWn=loOX. Lag=O.Omin 
Primaly = O . O o d s @  0.00m. v d u w  o.Oo0af 

Routing by Sta-lid rnethod. Time Span= 0.0024.00 hrs. dt= 0.05 hrs 
Peak Uev= 574.21' @ 24.00 hrs SurfAreai 7.679 ac Slaage= 29.662 al 
Plug-Flw detentim tiw (not calculated: initial storage excedes 4 0 4  
Center-ofMaa det time= (nu ca!culated: no oulflow) 

V d u m  lnvat AvailSlaage StoraqsDeSaiption 
#1 570.W 35.760 af Custom Sta@ O d  (Conic) Listed Maw 

Elsvatnn Surf./uea IncStae Cum.Stae W M n a  

570.00 6.391 O.Oo0 O.Oo0 6.391 
571.00 6.687 6.538 6.538 6.690 
572.00 7.017 6.851 13.390 7.023 
573.00 7.290 7.153 20.543 7.300 
574.00 7.613 7.451 27.994 7.626 
575.00 7.921 7.766 35.760 7.938 

I feet )  (acre5) lacre-fcet) (aue-feet) (acres) 

Device Routim Inveti ~ e l D e v i c e s  
# I  Device 2 575.30' 48.V Horlr orlRa/Grs(e X 200 Limited to welr flow C= 0.600 
#2 Primary 569.W 48.V x20O.O'lagCuhwtXZW Kw0.700 

Outld Invm 569:W S= 0.0040 'I C r  0.900 w 0.024 

Head(f&) 0.50 1.00 1.50 2.00 2.50 3.00 4.00 5.00 
Cd.(Engl!sh) 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 

#3 Primary 578.00' 20.0 long Brordcrested Racunguiar Weir 

Wla Max=O.00 ch @ 0.00 hrs W-57O.W (Free Discharge) 
uhrsrl (Passes 0.00 ds of 0.26 ds potential flaw) 
SOllRaKirats ( ConDolS 0.00 ds) 

l=BmabCnnted Ractlngulia Wair ( C m W s  0.00 ds) 



\ 

* East OSDF 
m a r e d  by (enter your company name here) 

rvpe I/ 26hr &infa//+. 70" 
Page 85 

HvdmC- 7.10 Sm MxFJ29 Q ZWS HvdroCAO Sohvam SoMiom LLC 4 m  ' 

Pond 3 P  Borrow &ea Basin 
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WEST OSDF CONSTRUCTION-PHASE DESIGN SCENARIO 

25-YEAR, 24-HOUR STORM EVENT 

. .. 



Q 7- p= 

West OSDF 

n v d m c m 7 . 1 0  shIw0820 o2w5 nvdmCADSonware S o i u t a a ~ ~ C  

SubcstdunantPlR:antbu*imlsydGmu€U RumffARa.O.4W a: Rvmff DqAh?Z81' 
Fbw Lmgth-100' T d . 4  mh CN=W RumR.2.20 ck 0.115 af 

r*mOUARa.O214 BC RumU ~ 2 . 8 1 '  
Fbw Length-110 T d . 3  ndn CN-82 R u m M . 8 8  cb 0.050 al 

Suaatdvrrnt W tunonnorthof bmow area Runoff kea.O.170 a: RumU ~ 2 . 5 4 '  
FlowLSngm=lW Tc-11.8mh CN=79 R v o M . 6 2 c b  0.038af 

Reach 1: west channel . Peak Depm=o.M Max Ve112.5 fp Infbuc9.20 cb 0.658 a1 
~ 0 . 0 3 0  LnUM.0' S=0.0075 7 Capaciy424.80 cb olmbw=8.87 ds 0 . a  af 

Reach 2 west channel PeakDsporl.3U MaxVek3.3fp lnfbuc25.75ds 1.M3af 
n.0.030 L-4W.0 S=o.W757 capc+424.80cb OlmbW=25.10cb 1.939~1 

Reach 3 west channel Peak Depctrl.66 MmVeb3.7 fp Inlbw41.23 cb 3.240al 
Ipo.030 L-4W.O S-0,00757 cPpc+424.Bocb Ombw=40.35 cb 3.2Yaf 

Re- 4 west channel Peak ocprn-1.817 MaxVel.4.0 fp InRarS5.70 cb 4.56Baf 
Ipo.030 L-W.0' S=0.00787 CapSini;428.17& OuUbw.55.45 cb 4.56581 

Reach 5: culvert Peak DepUFlSa' Max Veb4.9 fp lnRorr55.45 cb 4.565 el 

Type I/ 24-hr Rsinfa//=4.70' 
Prepared by (enter your company name here} page 3 

Subcatchmnt PZR: em?rtnrQion lydm a m  

~=72.0' ~0.024 L ~ ~ s . ( Y  s=o.0075 sr c ~ ~ c ~ ) P ~ w . M  CIS ollt~ars5.23 cb 4.563 ai 

Reach 6 west channel Peak D.zpU~l.86 Max Vek4.0 fp lnfbm-45.23 cb 4.583 a1 
n.O.030 L=JSI).(r s-0.w75'r capeSini;424.Boch Otdm~54.31 c h  4.555sf 

Reach 7AR: Haul Road C U M  1 Peak Depm.2.44' Max V&.4 fp ln1kw57.88 cfs 8.100 at 
D=72.0' n-1024 b81.5' S=0.00537 Cepdpl60.83cb OlmbWs7.80& 8.088al 

Reach 78R: Channel between 01s I 4  a 15 Peak Dspor2.W  ax ve112.8 fp lnP-=57.88 cb 6.171 af 
n=O.OM L-100.0 s.0.0023 .r Capa+200.78 cfr Oldllow.57.49 cb 8.187 af 

Reach 7CR Rimla ParWng Lot Culvert Peak Dspmnl.00' Max V W . 4  Ips lnRar65.26 CIS 7.227 af 
0=72.0' rp0.013 L-288.0 ss0.004e*r capchpzw.41 c h  0-83.02 cb 7.222af 

Reach mR ~ u n d  Drdnaga C h m l  .ar(h Peak DaW1.4U  ax ve113.5 fp Intbur78.17 cb 8.m7 af 
ns0.0~0 ~ 4 0 . 0  s-o.00~2 'r capci1pi.uo.47~b (x l t~ar73.93cb 8.054af 

PeakOs#h-2.0U MaxVdo3.9Ipr lnRar91.38ds 9.118af 
F0.030 L-75.0' S-O.OO487 Cspcit,=405.20cb oulRa*p00.3dds 9.114af 

. ReachBBR:Culvert.tSedBa(nZcntrance Peahk@h-l.6T MaxVsl.7.0fpa InRaVs00.38cb 9.i i4af 
0-72.0' F0.013 L-30.0' SnO.00407 Capew35.70cb Outftw-00.13ds 9.114sl 

Reach8CR: ChannellntoSedeoin2 PeakDspor2.1T MarVsl=B.7fp Inffows91.07ch 9.1Mal 

Reach 9AR: Enended Dralngs Channel San Peak oeah-0.T Max Vdol.6 fp lnP-=19.05 ds 0,877 a l  
Ipo.030 L-305.0' S=0.00207 Capchpl02.Wch 0umavrlS.M cb 0.872~1 

I ,  ReachBAR.westchannel I 

. .  .__. 

~ 0 . 0 3 0  L=CZ.T ~-0 .om8r  c a p s d p 7 ~ 8 . 1 2 m  0~11-00.57cb e.imai 

West OSDF 
Prepared by (enter your company name here) 
HydmCADS7.10 s/n ooo929 o2m MmW\D SomUare Sohaam LLC 

rype if  2 d h  &infall+. 70- 
Pege 2 

4- 

i7me span=O.W24.00 hrs. dt=O.O5 hrs. 481 pains 
R u ~ M  by SCS TR-20 memod. U K S C S  

Reach RUfhg by StOr-Irrj+Tfa~S rC+?mOd - Pond rmling by StOr-lnd method 

Rum17 h - 2 . 7 3 0  ac RumR -2.w 
Fbw LmgU1=670' T ~ 1 8 . 3  min CPNU RumIk9.20 cb 0.B58d 

RumRAma=5.342 ac R u d ?  0epU~2.W 
F b w L ~ - S 5 0 '  T ~ 1 9 . 0 r n i n  CN-83 RvoR17.83cb 1287af 

Subcatchment c veget.oedflnd coVu R u n o f f h d . 3 0 0 a c  RumU C4tJ%%'.8W 
Fbw Length=E145' Tc-19.0 mbr C K 8 3  RumR17.62 cb 1.301 af 

Runoff h S . 5 3 0 a c  Rumff Dc@M.W 
Fbw Lagh.850 Tc-19.0 rnin CN=IU RumRl8.25 cb 1,.332 af 

Subcatchment ER non-vagetatsdfinal cover Runoff h d . 3 2 0  ac Rwwff Dspth.rJ.46 
FbwLenglh=l.lOO' T d l m i n  CW89 Rumff.32.58cfa 1.5Usl 

Subcatchment F1R mVy*t.(ed final cover Rumff Arca=O.O18ac RumffDsp(hr3.46 
Flow LSngm=703' T-2.9 rnin CN.89 Rumlh5.78cb 0.267sf 

SubcatchmmPc ngatrtcdfina~cover 

SubcatdtmntB ngatrtcdfinalcovu 

subsa(dtmnt D: VeQetatedRrUlamr 

SubcatshmentF2ftmn-Vy*t.(edflnalcow ~ u n o n ~ r s a ~ 2 . 7 3 0  a: RWII ~ e p m z 3 . 4 ~  
Fbw LengUI=guT T ~ 2 . 8  min CN.89 R ~ ~ R 1 7 2 0 c b  0.793 d 

SuMmmant FR: non-vagamed final cover/mnstructlm lay RumU h - 2 . 0 1 0  a: Rumff Cwthx3.4W 
Flow Le-25' T ~ 1 . 0  min C N 4  RumRl8.22 cb 0.845 d 

Subcatchmenl GR: non-vsgctated flnal c o w  R m f f  h n O . 2 7 0  a: Rum17 OcpW=S.Ur 
Fbw Laelh.450' Tcn2.3 min CN-89 RumRl.87 cb 0.078 d 

Subutchment J IR construcUon *ydm area Runoff h s O . 3 1 2  a: RumffDspUPZ.81' 
Fbw L w  T ~ 2 . 8  min CW82 RumRl.60 c h  0.073 d 

S u b u t c h m e n t ~ m ~ c 4 ~ a m a  Rumffh.J. 'WO a: Rvmff CJep4~3.4C 
Flow Length=4Bo' T ~ 2 . 5  min CN=89 RvoR19.05 cb 0.877al 

Runoff h - 1 . 5 4 0  a: RumU Dspth.rZ.7W 
FlowLenattpJW Tc=30.7& CN-82 Rumff4BOcb 0.358d 

R u m f f h . O . 6 7 5  a: RvmU Dspth.r2.54' 
Flow Lmgth-40' Tc-2.8 min CN-79 Rum63.30 cb 0.143 d 

RumRArsaPl.M3a: R v P R W 2 . W  
FbwLu%h=170 Tc1152mbr CN.82 Rum(N.73cb 0244a.1 

SUbcatChmentQpond Runoff h - 2 2 5 2  a: R u m f f w 4 . 4 6  
Tcl l .0min CN- R ~ ~ R o l 8 . 6 7 c b  0.838af 

Subutchment LR: cmsbuc(lon laydown ama 

Subcatchment Y R  nmm north Os b o r n  area 

Subcatchment N c w b u * i a ,  1-n area 

West OSDF 
Prepared by (enter your company name here) 
n v d r n c m  7.10 s h ~  oooeze o zw5 nvdmCm sfham ~ o l u t ~ m  LLC 

Type If 26hr RainfaM. 70' 
Page 4 

4- 

Reach 9BR channel Peak -.el' Max Vab2.3 fpa I n b 1 6 . 3 1  cb 0.050af 
~ 0 . 0 3 0  L-76.0' s-0.005o~r c a p ~ ~ w . 7 0  cb o-i~.wcb O . W ~  

 react^ 12R: Culvert ha F Slreet Dralrugu Peak Dq#h=O.W M a  Vek5.4 fpa I*-15.91 cb 0.872 a1 
D=72.0' n==.oi3 ~ s a 5 . 0  s==.).oo46.r Capcitp287.72 cb olmbw.15.83cb 0.871 af 

Reah 13 cutvw( Peak De~%h=O.41' Max V W . 3  fp InRow.3.69cb 0.358al 
D~72.0' n=o 013 bi20.0' s=o.W83 'I cap+3Be.81 c h  otmbw==.88 cb 0.358 af 

Reach 1 4  Culvert tmm North Enbanm Road Peak DepLk0.2T Max Veb3.5 fp lnb3.29 cb 0.178 .I 
D = ~ . o *  n=o.o24 L-iiz.0 ~-0.03zi 'r ~apa+~22.5ecb oummr~.zi cb 0.178ei 

0=7z.(r n=o.oio ~s.0 s.0.00~ 'r C~~SC,I,-~OB.EZ CIS D ~ W ~ ) . B I  cb o . m d  

lro.030 L-382.0 s=o.o068*r capa+7i16~b oldllow.3.2ecb 0.178af 

Pond 1 P  Sedimntatlon Basin2 Peak EbrJ75.W Stomgr8.888af lnP-=lO1.05da 10.780el 
Om%w=3.50 cb 1.922 el 

Ta(elRunoffPras~40.865~ RunoffVdume= 10.839d A ~ R u n M k p t h ~ 3 . 1 8 "  

Reach15N:CulvertadjacenttoNcdhEntran PeakDspm=O.lT MaxVe112.8fpa I-.82cb 0.036af 

ReachIW: ChanneleastofNmlhEnbance PeakDepttrO.91' MaxVcb22 fpa t n b 3 . 8 9 c b  0.179af 



, 
West OSDF 
Prepared by (enter your company name here) 
HdmCKI@ 7.10 Sm ooo828 02005 HdmCAJJ sohare SDMiim LLC 

Type /I 24-hr Rainfa//=4.70' 
Page 5 

4- 

Subcatchment A: vegetated final covw 

Rumfl = 920CfSg 12.11 hrs. V d u m  0.658af. DepW 2.89 

Runoff by SCS IR-20 memod UWSCS. Tim  spa^ 0.00-24.00 hrs. dF 0.05 )Irs 
Type I I  24-hr Rsintsll=4.7W 

Area(ac) CN Description 
2.730 83 

Tc Lenglh Slope Velocity Capscity Dercription 

6.9 90 0.05oO 0 2  sheel flow. 

3.8 60 0.1000 0.3 ShWtflOW. 

6.4 150 0.1700 0.4 sheelRow. 

0.5 190 0.1700 6.6 Shallow Concantrated Flw. 

0.7 180 0.0075 4 2  75.84 TraprveyRsaChanmlFba. 

Imin) (feel) IfbW (fthec) (ds) 

Graa:Shcrt n=0.150 P2=2.W 

Grass:Shat 1~0 .150  e 2 . W  

GrasShcr t  1~0 .150  PZ-2.60' 

Unpaved Kr16.1tpS 

BotW=O.W D.2.W Z=3.08L6.O'r Top.W=18.W 1~0.030 
18.3 670 Total 

Subcatchment A: vegetated Rnal cover 
-lph 

loRyal 

< ! ! I  

o i a a ~ 5 a i ~ i ~ o ~ ~ ( t ~ , ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ i a n n n ~  
l m - 0  

West OSDF 
Prepared by (enter your company name here} 
H d r o c A l m  7 10 Sm WOW29 0 2005 UdmCAD Sohram W a r n  LLC 

Page 6 

Subcatchment B: vegetated final cover 

Rumff = 1763&@ 1 2 . 1 1 ~ .  V d u m ~  1267af. Depm, 2.89 

Runcdf by SCS TR-20 method. UH=SCS. Tim Spaw 0.00-24.00 hrs. KIP 0.05 hrs 
~ y p e  II 2 4 - 1 ~  Rainfall=4.m' 

3.8 60 0.1000 

6.4 150 0.1700 

0.5 200 0.1700 

0.8 190 0.0075 

0.1 60 0.0100 

0.5 200 0.0075 

19.0 950 T M  

0.3 SheatFlow. 

0.4 Sheat flow. 

6.6 shllow Concentrated Flow. 

4 2  75.84 TrepVeeRectChannelFlow. 

Grass:shor( IFo.150 P252.60' 

Grass:Shul ni0.150 PS2.60' 

unpaved KF 16.1 fps 

WW-0.W D2.W Z= 3.0 8 6.07 Top.W=18.W IF 0.030 

Diam 7Z.W Mea= 28.3 sf P m m  18.8' I= 1.W IF 0.013 
15.0 423.51 clrcukrChannd(pip). 

6.6 424.60 TrepVeerReclChannd Flow, 
WW=O.W D=IW z = 6 . 0 8 2 . 0 ~  TOR.W=XZ.W I F O . ~  

West OSDF Type N 24-hr Rainfa//*. 70" West OSDF Type N 24-hr &/&I==. 70- 
Prepared by (enter your company name here} Pags 8 
HdmCADS7.10 sh1wo028 02005HydmCADSohreSoMbrnUC 4BmQ§ HvdmCMc37.10 Smwo928 OZW5HvdmCAJJSoR*amSo~LLC 

Page 7 Prepared by (enter your company name here) 

Subcatchment B: vegetated final cover Subcatchment C: vegetated final m r  

. . ! .  Runcdf = 17.82ds@ 12.llhrs. Volume= 1.301af. Depur, 2.89 
-.ph 

, , : :  . , : , / .  
! , i .  : j j j i  / j , i  

: > : :  

. . . . . . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .- . . . . . . . . . . . . . . . .  
........ . .  

RumR by SCS TR-20 method. UH=SCS. Time Span= 0.W24.00 hs. dt= 0.05 hfs 
Type I1 24-k Rainfall=4.m 

: 
... :.. .I ... ::. ... i. .: ... .:. .: :- ..'... :.. ... _. -. . 

Grass: sh&1 IFo.150 P2= 2 . w  
3.8 60 0.1000 0.3 shea flow. 

6.4 150 0.1700 0.4 shea flow. 

0.5 200 0.1700 6.6 W w  Conanlrated Flow. 

0.8 190 0.0075 4 2  75.84 TrepVeeRectChannelFlow. 

0.1 60 0.0100 15.0 423.51 Circular Channel (pip). 

0.5 1% 0.0075 6.6 424.60 Tmp/VeerReclChunnelFlow. 

Grass:Shol 1~0 .150  P2=2.W 

Grass:Shat 1~0.150 PB2.60 '  

Unpaved Kv; 16.1 Ips 

BocW=O.W D.2.00' Z= 3.0 8 6.07 Top.W=le.W n= 0.030 

Mam= 72.W kea=  28.3 sf ~ m m =  18.8' I= 1.50 IF 0.013 

WW=O.W 0 . 4 . ~  z=6.0.%2.0*r T~~.W=XZ.W n.o.030 
19.0 945 TOM 



, 
* West OSDF T p  /I 24-hr Rainfat==. 70' 

Prepared by (enter your company name here) Page 9 
HydmCPLk97.10 Sm oo0820 02005 HvdmWS Sofware SoMim LLC 

Subcatchment C: vegetated final cover 

Wt?St OSDF 

HvdmCADB 7.10 rln ooo829 0 2005 HydmCAD Sofwars So- LLC 

Tvpe I /  2- Rainfa//==. 70' 
Prepared by (enter your company name here) Page 10 

Subcatchment 0 vegetated final couw 

Rumff = 18.25&@ 12.11hrs. V d w  1.332af. DepW 2.89 

0 0 6 4 3 9  RumffbySCSTR-2Omemod.UH=SCS.TMeSpa~0.00-24.00hrs,de0.05hrs. 
Type I I  2- RakdalI4.m 

Grass: S h i  IF 0.150 P2= 2.60' 

0ras:ShmI n = O l M  P h S f f l '  
3.8 60 0.1OOO 0.3 sheet flow. 

- ... - - - _ _  - 
6.4 150 0.1700 0.4 Sheet Flow. 

0.5 205 0.1700 6.6 Shallow Conanbatcd Flow. 
Grass: Shm n= 0.150 P2= 2.W 

Unpaved KF 16.lfps 

BotW=O.CU D=Z.W Z= 3.0 8 6.07 Top.W=l8.W n= 0.030 

Diems 72.W Area= 28.3 sf Pedw 18.8 I= 1.50 IF 0.013 

0.8 190 0.0075 4 2  75.84 TWee/RectChanneiFlow. 

0.1 60 0.0100 15.0 423.51 ClrcularChmnel(plpe). 

0 5  195 0.0075 6.6 424.60 TrqJvselRedChmnelFlar, 
W W = O . W  B4.00' Z=6.082.07 T0p.W-32.W n=O.030 

19.0 950 Tctal 

West OSDF Type /I 24-hr Rainfab4.70' West OSDF Type I/ 24-hr Rainfak4.70' 
Prepared by {enter your company name here) Page 12 
HydmCADS7.10 ~ o o o 8 2 9  02005HvdmCAD Sohware SoMbmLLC 43?m HvdmCADc37.10 amWD828 02W5HvdmCADSoftvamSolbiiDmLLC 4gaM16 

Page 11 hepared by (enter your company name here) 

stlbcatchment D: vegetated final cowl Subcatchment ER non-Wgetated final cover 

149) Hint: TcQdt may require S d l a  dt 

Rudf = 32.56&@ 11.94hf-s. V d u w  1.544af. Depav 3.48' 

R u d f  by SCS TR-20 memod. UH-SCS. Tune Span= 0.00-24.00 hrs. de 0.05 hrs 
Type I 1  24-hr Rainfall=4.70' 

Areabc) CN Dewription 
5.320 89, 

Tc Letqm Slope Velaiiy Capacity DescripUon 

0.9 110 0.0625 2.0 sheet flow. 

0.4 45 0.1110 2.1 sheet Flow, 

0.8 150 0.1700 3.2 shea Flow. 

0.5 200 0.1700 6.6 Shallow concsnbaed Flw,  

1.4 510 0.0075 6.1 337.31 TWwRectChannelFlow. 

0 2  85 0.0029 8.1 228.07 ClrarlarChannel(pipe). 

4 2  1.100 T d d  

(min) (feet) (WR) ((tlsec) (ds) 

srooulsulfaces IFo.011 p2=2.60' 

Smodhsurfaces n=0.011 P252.M)' 

smodh surfaces n= 0.01 1 P2= 2.60' 

Unpaved KF 16.1 fps 

mW=O.W -3.m ~ = 3 . 0 8 6 . 0 ~  Top.W=3l.W n-0.030 

D i m  72.0' h= 28.3 sf Periw 18.8' I= 1.m n= 0.013 



I 

West OSDF 
Prepared by (enter your company name here) 

rvpe // 26hr Rainfa//*. 70' 
Page 13 

HdmU\D87.10 stn ooo820 0 2 W 5  HdmCAD b h r a  SoMbm LLC 4EQQQ5 

Subcatchment ER: non-vegetated final cover 

mm 

West OSDF Typo I/ 24-M Rainfa//=4.70' 
Prepared by (enter your company name here) 
HvdmCMB I i o  Sm m 0  0 ?ws HPmCAD b h r a  Solmom LLC 

Page 15 
'lQuQ!x 

Subcatchment F1R non-vegetated final cover 
H** 

n 

West OSDF 

nvdmCmsi.10 s t n ~ o 8 2 9  O Z Q O S H W I , & A D S ~ ~ ~ ~ ~ ~ S ~ M ~ - L L C  

Type II Z d h r  Rainfalk4.7V 
Prepared by (enter your company name here) Pege 14 

subcatchment FIR: non-vegetated final cover 

I491 Mint T&dl may require smaller dt 

RUM = 578ds@ 11.93hm VdurmF 0267af. apm> P48' 

Runoff by SCS TR-20 method. UH=SCS. T i  Span= 0.00.24.00 h. de 0.05 lus 
Type I1 2- fWdalk4.m 

Area(ac) CN DescWion 
0.918 89 

Tc Lengm Slm Vdcdty Capadty Description 

0.8 90 0.0530 1.8 Shaa Flw. 

0.4 50 0.1oOO 2.0 shea now. 

0.8 150 0.1670 3.1 sheet now. 

Imin) (feet) (ft/i?) Wsed I d s )  

smoahwlfaces n=o.o11 e 2 . 5 5 -  

SmoOm w- n= 0.011 PZ= 2.55' 

S m o c p h s u ~  n=0.011 P2s2.55' 
0.5 200 0.1670 6.6 Shallow Concentrated Flow. ' 

Umeved K s  16.1 br 
0.4 160 0.0075 6.1 337.31 % & - k C & &  nau. 

0.0 53 O.OsB0 36.1 1,019.94 C l r c u l a r C h ~ l ( p l p ) ,  

2.9 703 Total 

BotW=O.W W3.W 2=6.083.07 Top.WX31.W ~ 0 . 0 3 0  

9 1 3  

West OSDF 
Prepared by (enter your company name here) 

Type / I  24-hr Rainfak4.70' 
Page 16 

HvdmC&Ef3 7.10 Sm oQo829 0 ZW5 HvdmCAD Software W i n s  LLC 'Uxm§ 
Subcatchment F2R non-vegetated final cover 

1491 Hint T&dt may require smaller dt 

Runoff = 1720ds@ 11.93hs. Vdu- 0.793af. DepW 3.48' 

Runoff by SCS TR-20 memod. UH=SCS. TiTim Span= 0.00.24.00 hrs. dl= 0.05 lus 
Type 11 24-h Rainfall=4.70' 

Area(aC) CN D e s a i D l h l  
2.730 89 

Tc Lenglh Slope Velocity Capacity Desdption 

1.1 120 0.05oO 1.8 Sheel Flow, 

0.9 180 0.1667 3.2 sheet now, 

0.5 200 0.1667 6.6 Shallow Concentrated Flow. 

(min) (feet) Crtm) (fvsec) (ds) 

smoc(hsudaces n=0.011 P2=2.55' 

SmoOm surfaces n= 0.011 PZ; 2.55' 

Umaved Kr- 16.1 hs 
02 60 0.0830 4.6 Shallow Cumntr& Flow. 

0.1 78 0.0052 10.8 305.40 ClrcularChannel(plpe), 

2.8 638 T M  

Unpaved Kv; 16.1 tpt 

D i a w  72.0' Arra--28.3sf P+ 18.8 F 1.50' n=Oo.013 

Subcatchment F2R: non-vegetated final coyer 

, : : .  . "row.* 
: . . .  ' . .  , . ! , .  . ! . ! . .  ,*.<~. ,., _.j.. .( ... ;. ....... !...., .. I... . . . . . .  .j. ... :.. .. .: ._,. . . .  ~ . / .  ........... 

../ ..... .; ... ::: :: daintaw+4.l.on : 
,I-. ~ ! j ! . .  j : ! : . . .  : 
87- ... i ..,- .L ...... _. ... : ... i.. .! ........ 
I O  ~ ., ..I... A. -!- -. -+- . -  ..t .. ! .  i .i .- .  
15 

......... . ;Type.IIi.2Mr . 
;.. .> .. i.. .:. ........ ..i .. i. ., ... i . .  ' 



!. . West OSDF Type /I 24hr Rainfa//=4.70' 
Prepared by (enter your company name here) Page 17 
nvdmcm7.10 dnooo828 02005HvdmCADSohmSoMiimLLC 4- 

Subcatchment FR: nOmegetated final coverlconstruction laydown 

[49] Hint: T&dl may require smaller dl 

Runoff = 18.2Zcls@ 11.91 hrs. VdunwF 0.845af. OePm, 3.49 

Runoff by SCS TR-20 method. UH=SCS. T i  Sparr 0.00-24.M) hrs. Q;; 0.05 hm 
Type II 24-hr RaInfaW.W 

kea(ac)  CN Desaltdim 
2.910 89 

Tc Length Slope Velocity Capacity Desaipbon 

02 20 O.lo00 1.7 shea flow. 

1.3 280 0.1667 3.5 --. 
02 70 0.1667 6.6 Shallow concabaw flow. 

0.1 15 0.0400 4.1 Shallow Omcentrated Flow. 

0.0 15 0.1667 6.6 Shallow Conantrated Flow, 

(min) ( f a t )  (WR) (Alsecl (dsl 

Smodhwrkes n=0.011 PZ=2.55' 

s m m m w  rF0.011 PZ=2.55 

waved KF 16.1 fps 

Paved Kv= 20.3 fps 

Unpaved K ~ 1 6 . 1 f p s  
0.1 25 0.0330 2.9 Shallow C O ~ m t e d  flow, 

Unwed Kvc16.lfps 
1.9 425 Total 

west OSDF 
Prepared by (enter your company name here) 
H w A D a  7.10 dn C a n m O  0 2005 HvdmCm Softwars S O M h  uc 

Type I/ 244u Rainfa//=4.70' 
Page 19 
4Eav§ 

Subcatchment GR: mn-vegetated final - 
I491 Hlnt TcQdl may require smaller dt 

RWPR = . 1.67cfs@ 11.92hrs. V d u w  0.078af. oepm> 3.48' 

Runoff by SCS TR-20 method, UH=SCS. Tme Span= 0.00-24.00 hrs. dt- 0.05 hrs 
Type II 24-hr Rainfall4.7W 

kealacl CN Dewrlptlm 
0.270 89 

Tc L W  Slope Velodty capacitv Description 

1.3 280 0.1667 3.5 sheet flow. 

0.3 m 0 . ~ 0 0  1.2 sheet flow. 

(Inin) (feet) Mvf() (Als&l (6) 

smoomsufface+ n = O . O l l  P252.55: 

smmmsurtaces rFO.O1l P252.55 

P a d  KF 20.3 fps 

Unpaved K r  16.1fps 

Unpdved KF 16.1 fps 

0.1 m 0.0400 4.1 Wlow concentntsd Flow. 

0.1 30 0.3333 9.3 Shallow Concabaw Flow. 

0.5 100 0.0400 3.2 Shallow Conambasd Flow. 

2.3 450 Total 

Subcatchment G R  non-vegetated final cover 

! I . , / ; .  
WW.* 

. .  : #  i l l !  1 
i !  / / ! / / : / ;  

I 1  : i  
1 :  . I  

I <  i i  
s i  

: /  ! !  
j ,  

; :  : i  , 
1 :  ; +  
! i  : !  

.. ... .... ... .. ... .. .. ... ._ ... ... 

> .  / :  

: I  . .  
i :  X I  

i :  I !  

: .  i :  

Runoff Area=O.270 ac 

, Flow Length450' 
T ~ 2 . 3  min 

I CN=89 

I 3 . 5 e I I 0 10 I ,  ,I 13 Id I S  IS I 7  ,I 10 a *I 11 n I. 
1- clan) 

West OSDF 
Prepared by (enter your company name here) 
w m C m  7.10 am 000929 Q 2005 H M ~ A D  sftware mmrn LLC 

Type I/ 24-hf RainWk4.70' 
Paw 18 

West OSDF Tvoe / I  2 4 4 ~  Rainfa//==.W 
Prepared by (enter your company name here) Page 20 
HvdmCADa 7.10 dn ooO929 02005 HvdmCAD Software sdrNon?i LLC 

Subcatchment J1R: construction laydown area 

1491 Hint TcQdl may require smdler dl 

Runoff = 1.66 cfs @ 11.93 hrs. V d u w  0.073 af. Depm> 2.81' 

Runoff by SCS TR-20 mdhod. UH=SCS. Time Span= 0.00-24.00 hrs. dl= 0.05 hrs 
Type II 24-hr Rainfall4.m 

Area(%) CN D&flutim 
0.312 82 

Tc Length Slope Velocity Capacity D&pW 

2.8 54 0.1670 0.3 SheetFlor. 
(m'n) (feel) lwR) W s e d  (ds) 

Grass:& n=O.150 PZ=2.M)' 

Subcatchment JIR: constnrUon laydown area 

, :  : :  / i / /  "-- : . . . ! : ! : ;  
/ : .  . .  I !  i !  , i : .  : * / ,  

Runoff Area=0.312 ac 
lunoff Volunp=O.O73 af 

1 b..,lu n- -dL-q  -4- 



West OSDF Tvpe / I  2 4 h  Rainf.l=4.70' West OSDF Type I /  26hr Rainfalk4.70' 
Prepared by (enter your company name here) Pege 22 
HvdmCADQ7.10 SmMK)(ao 02W5HvdroCADSohvareSoMimsUC 4l3tmi ~ v d m ~ m  7. i o  sm ooom m zws HN~CAD S ~ M ~ S  LLC 

Page 21 Prepared by (enter your company name here) 

Subcatchment KR: r u m  north of bomw area Subcatchment KR: runon tnnth of bonow area 

(491 Hint: TcQdl may require UMnW dl 

= ig . f f ids@~ i i . 9 3 1 ~ ~ .  v- o m a t .  oepm> 3.48- 

Type I1 2 4 h  Ralnfall=4.7W 

Area(%) CN Desaiptm 

Runoff by SCS TR-20 memod UWSCS. Time Span= 0.00-24.00 h. dl= 0.05 hn 

3.0M 89 

Tc Le@ Slope Vdocity Capacity Description 

0.6 56 0.05oO 1.6 shea1 Florr. 

0.5 65 0.10M) 2.1 shefil flaw. 

0.9 180 0.1667 3.2 she& flaw. 

0.3 135 0.1667 6.6 shallow cmanbmd Flaw. 

0.1 15 0.0400 4.1 shallow concartnw Flow, 

0.1 30 0.1667 6.6 shallow concmmld Flaw. 

2.5 480 Tdel 

(min) ( f e l t  Wl) Wsec) (ds) 

smca(hwrks n=0.011 P2;Z.W 

smoomwrfacer n=o.o11 P252.55' 

smoomw~faces n=o.o11 rn2.55-  

Unpaved Kv= 16.1 fps 

Paved Kw20.3fps 

Unpaved KF 16.1 fm 

West OSDF Type I /  2 4 h  Rainfall=4.70' 
hepared by (enler your company name here) Page 23 
HvdmCAD8 7 10 Sm MK)828 0 2005 HvdmCAD SortVers Sollllm LLC "§ 

Subcatchment LR: construction laydown area 

R d  = 3.69&@ 12.25hrs. V d u w  0.25858. OeOmz 2.79- 

Runof/ by SCS TR-2Umemod. UWSCS. lime Span= 0.00-24.00 h. dl= 0.05 his 
Type II 24hr RaInfalC4.7W 

Tc Length slope vekcny capsav Description 
(mid (feel) IWR) I f v s d  (ds) 
30.2 3W 0.0140 0.2 sheet flaw. 

Gress:Sha( 1~0 .150  P2=2.60' 

Unoaved KF 16.1 fm 
0.5 60 0.0170 2.1 shlllow Concmbsted Flow, 

30.7 360 Total 

! 0 

Subcatchment LR: construction laydown area 
nw-waph 

! , ! .  , i /  

Runoff Areafl.540 ac; : 
Runoff Vdume=0.358 af 

: ! : : , , t i  

, : : ! , ! :  

I 2  1 4  P I 7  8 0 m i ,  It , , , . I  P , . I , , ~ , D 1 0 z , n n * .  
1 b  lhounl 

West OSDF 
Prepared by (enter your company name here) 
~vdmc,w@7.10 d11oooez8 m2oosHvQoCAD-~SoMnmLLC 

Type I /  2 4 h  Rainfa1/4.70' 
Pege 24 

Subcatchment M R  north of b o w  area 

1491 Hint T&dl may requlm wnalla dt 

Runoff = 3.30ds@ 11.93h. V d u w  0.143af. De+W 2.54' 

Runoff by SCS TR-20 method. UWSCS. Time Span= 0.00-24.00 hn. dl= 0.05 h n  
Type II 24hr RainfallS4.7W 

: !  ! '  

i j  / /  . .  
'Runoff Apa=0.675 ac 

i Runoff :Depth+2.54" 
: ;  I !  : !  : ' 'Ft,oW {ength=40' 

! ! ! : ! Tk2hmIn 
;' CN=19 

: :  

. .  ! !  ! !  

/ /  : a  

i 3  
! !  
: I  , :  

i .  . :  / /  / i  

i i  ! I  : !  ! ! / . .  

? !  ! I  
, ! !  . .  ! I , , ?  

i l  

. .  . ............... .. .. . .. . .  .: . !  - t i  - - - : :  i. .R.U.,.ff~v.!u~O!l-~.a! 

. . .  . : .  . . .  



West OSDF Type I/ 2- Raihfak4.70' west OSDF 
Prepared by (enter your company name here) Page 26 
IhrdmcACe7.10 slnooOWM 020C6HydmCADSoftvamSoluthLLC 4- 

Subcatchment 0: pond 

(491 Hint T r 2 d l  may require &la dl 

Runoff = 16.67dse 1l.WhrS. V d u w  0.838af. Depih> 4.46' 

Rum7 by SCS TR-M memod. UWSCS. Time Span= 0.00-24.00 hrs. dt= 0.05 hrs 
Type II 24-k Rainfalk4.m 

Fwealac) CN Desaiption 
2252 98 

Tc Length slops Vdodty Capacity Descriplim 

1 .o Dim3 Enby. 
Imin) I fee l )  (AA) IRE5ed I d s )  

Subcatchment 0 pond 

Prepared by (enter your company name here) Page 25 
HvdmcACe 7.10 Sm MMWM 02005 HdmCAD SoPwan, S D M i  LLC 4- 

Subcatchment N: construction laydown MBB 

Runoff = U3&@ 12.07h-s. Vdume= 0244ef. Depm> 2.W 

Fbmoff by SCS TR-20 -. UcI=SCS. Time Span;; 0.00-24.00 hrs. dti 0.M hn 
Type II 2- Wnfa11=4.70' 

mea(ac) CN Dacrlm 
1.043 82 

!.. . .  

Tc Length slops Velocity Capedty Description 

152 170 0.0250 02 - Flar. 
Imin) (feel) (Mi) I fVsa)  (&) 

Grass:shal n=0.150 - 2 . W  

Subcatchment N: construction laydown MBB 

. # > > . E > ,  
. . : !  j . / / i . i  . . :  
nreoonph 

: :  : : . :  . ... ...... .. . -. -. - .- .- ._ - - _ _  _ _  _ _  I_ - - ._ . . .  I :  

. / :  i .  

West OSDF 
Prepared by (enter your company name here) 
HVdmCALX3 7.10 Sm woo28 0 2005 HdroCAD Software Solufon. U C  

Type I/ 2& RainlaW. 70' 
Page 27 
4 M I E  

Subcatchment P I R  construction laydown area 

Runoff = 2.20&@ 12.00hrs. V d w  0.115af. Depth, 2.81' 

Runoff by SCS Td-20 method. UH=SCS. Time Span;; 0.00-24.00 hrs. dti 0.05 hrs 
Type I1 24-hr RainfalW.7Cr 

Ana(%) CN DesuiW 
0.490 82 

Tc Le@ slope Velodty Capacity Description 

8.4 100 0.0385 0.2 shest Florr. 
(min) (feel) IMi) IWsed (ds) 

Grass:sha( n=0.150 -2.W 

I Subcatchment P1R construction laydown area 

West OSDF 

H W M c 3 7 . 1 0  dn000820 02005thdmCADSoftvamSoMiiUC 

Type I/ 24-hr Rainb//=4.70" 
Page 28 Prepared by (enter your company name here) 

Subcatchment P2R construction laydown area 

Runoff = 0.96&@ 12.00h. Vohas= 0.050af. D+pm, 2.81' 

R U M  by SCS TR-20 memod. UWSCS. Tim Span= 0.00-24.00 hrs. dt= 0.05 hrs 
Tvpe It 2dhr Ralnfall=4.7V 

Arealac) CN Desal~Uar 
0214 82 

Tc Length Slope Velaity Capz-3~ Description 

8.3 110 0.0473 0 2  sheet Flov. 
Irnin) I fee l )  IM) (Wsec) I d s )  

Grass Short 1 ~ 0 1 5 0  P2=2M)' 

Subcatchment P2R Construction laydown area 
H- 

A 
! # : , I ; : :  ' . i . i  1 :  : : . ,  . . 
: !  

i j  i :  

! !  : : /  

! : ! : !  
J ; i  

I '  ! ! 

: . .  ; !The Ili2dhr . : :  . .  
. .  : .  i i  , ~ : ; Rainfa11=4.70" 
/ j  ! j  ! !  :RunE Area=P.214 ac 
: /  ! i  ! ?  , '  Runoff!Volutr&0.050 af 

j Rundff :Depth<2.81" 
j FlowiLengt?=llO' 

! !  i i  I ! I ! ! T&83rnln 

. :  

, j  ! i  
! ;  ! I  

/ j  ! i  ' ,  

5 
$ 



I 

West OSDF Tvpe I/ 2441 RainfalP4.70' West OSDF T m  N 2 d h  RainfalP4.70- 
Prepared by (enter your company name here) Prepared by (enter your company name here) 

nd- I i o  rln 000820 e 2005 n*droCm s o h r n   so^^^ LLC 7 i o  r)n 000920 o zw5 n d w  soham SOMI- uc 

Subcatchment QN: runon north d Mow area 

Runoff = 0.62ds@ 12.Whrs. V d u m e  0.035af. Oepmz 2.54' 

Runoff by SCS TR-20 memod. UWSCS. Tima Spaw 0.0024.00 hrs. dl= 0.05 hrs 
Type I1 24-hr Rainfalk4.W 

Area(acl CN Descridm 
0.170 79 

TC m g m  si- velocity capacity w p t i o n  

11.8 1 w  0.0167 0.1 sheet flw. 
(min) (feel) (ItiRl lfthecl ldsl 

Grass:Shcr( 1~0.150 pz.2.56 

West OSDF T m  N 26hr Rainfa/l=4.70' 
Prepared by (enter your cwnpany name here) 
HvdrocAD@ 7.10 sill m 8 2 O  0 2005 t h d m  sdtvrara sow= LLC 

Page 31 
4QRQQ.6 

Reach 2 west channel 

1651 Waming: Inlet dovanon not specified 

lnRow Area = 8.072 ac. lnfiow CIe+nh w 2.8Y 
lnRow = 25,75ds@ 12.14hrs. V d u m  1.943af 

Routing by Stor-lnd+Trans mdhod. Tre Span= 0.0024.00 hrs. dl= 0.05 hrs 
Max. Velccily= 3.3 fps. Min. T m d  The= 2.0 min 
Aq.  Velaity = 1.3 fps. A q .  Travel T w  5.1 min 

Peak OepW 1.39 Q 12.16hrs 
Capacity at bank full= 424.60 ds 
0.00 x 4.00 deep channel. n= 0.030 
Side slope z-MI~~= 2.0 6.0 *r  TO^ w i d u ~  32.00 
~ength= 4oo.u slope= 0.0075 *r 

Olmlau = 25.10 ds @ 1220 hrs. V d u m  1.939 af. Allen= 3%. e 3.7 min 

Reach 2 west channel 

. . . .  

/ .  : . . :  : ~ : ; . : ! , 

Reach 1: west channel 

[65l Waming: Inlet devation no! spgifed 

InRow = 92Ocfs@ 12.11 hrs. V d u w  0.658~4 
01Mw = 8.87cfsO 12.19hrs. Volume= 0.656af. AUew4X. Lag=4.8min 

Rmting by Stwlnd+Tram mmod. TLme Span= 0.0024.00 hrs. de 0.05 hrs 
Max. Woe@= 2.5 fps. Min. Trad W- 2.6 
A q .  Velaity = 1.0 fps. A q .  T M  Time= 6.6 min 

Peak DepW 0.94' Q 12.14 hrs 
Ceoadty at bank MI= 424.60 ds 
0.00 x 4.00 dap channel. IF 0.030 
Side Slope Z-valuw 2.0 6.07 Tcp Width= 32.W 
~engm= 400.0 slopec 0.0075 *r 

I+ARS= 2.73oec. inf lav~epm> z . 8 ~  

Reach 1: k t  channel 

West OSDF 
Prepared by (enter your company name here) 
n V m D c m 7 . 1 0  s h m 8  O Z O O S ~ ~ ~ ~ C A D S ~ R ~ ~ ~ S ~ M ~ ~ L L C  

Type /I 2- RainfaiM. 70' 
page= 

Reach 3: west channel 

1651 Waming: Inlet elevaUon m( specified 

i n f t ow~na=  13.47iac. i n ~ o w ~ e p m >  2.8s- 
lnRow 4123dsQ 12.16hn. Vdumb- 3.240af 
Outflw = 40.35 ds Q 1 2 2  hn, Vdume= 3234 af. Atten= 2%. Lag= 3.3 min 

Routing by S t ~ - l n d + T m  memod. Tim Span= 0.W24.00 hn. dt= 0.05 h n  
Max. Velodly= 3.7 fps. Min. Travel Tim 1.8 min 
Aq.  Velocity = 1.5 fps. A q .  Travel T i m  4.5 min 

Peak oepm= l.66Q 12 19 hrs 

0.00 a 4 0 0  deepChad. IF0030 
side Slopez -dw 2.0 6.07 ~ c p  w~dths 3z.w 
~ength= 4w.u siope~ 0.0075 .r 

Capaaty at bank MI= 424.60 cfs 

Reach 3: west channel 
HYd-urwh 

A - -  . . . . .  . . . ... .. ... ... ... .. ... - -. ... .. .. : . , j ! . . . . .  ~ : $ i , . - . l  
. .  .. ... .. .. ... ;.. L.. .# ... / _  i .i . . .  . 



. 
West OSDF T y p  I/ 24Jr Rainfa//==. 70' 
Prepared by (enter your company name here) Page 33 
H d r j C A D S  7 10 s h ~  ooo929 02005 HdmCM S o h m  Shim LLC 4- 

Reach 4: west channel 

[w Wandrg. Intel devabon nol speufied 

InAaV = 557OaSe 1219hs. Vdume= 4.566af 

RMing by Slor-IndrTruns memod. Tune Span= 0.0024.00 hrs. dl= 0 05 hs 
Max. Vebaty. 4.0 fps. Min. Travel T I  0.4 min 
A q , V W t y = l 6 f p s .  A 9  TmdTbne=OSnnn 

i h ~ l e a =  i smtg  inflowDepm. zw 
ou(& = 5545cfse 1 2 2 O m . v ~ -  4.565af.Am=0%.Le(FOlmin 

p=kDepm= i . ~ @  1 z . i ~ ~ ~  
Capadhl atbenkMC 426 17 aS 
ow x4w d e e p m .  n=o030 
Side Slope ,?-value= 2.0 6.0 7 Top W e  32.00 
~ a r g v ~ 9 0 0  s10po0076*r 

. .  

West Prepared OSDF by (enter your company name here) 
WmCADB 7.10 sh M)020 0 2005 HVdmCAD S o h m  Salutm LLC 

-1 2 L h  Ra~fa!t~!Ig 
4Qam 

Reach 5: culvert 

[52) H i  lnld un@hs mt evaluated 

Inflow Area = 19.001 Bc. lnfiow Depth 2.88 
InRav = 5545dSQ 122ohrs. vc4lme= 4.565af 
OUWw = 55.23cfs Q 1221 h. Vdunw 4.563 af, Allen= OX. Leg= 0.5 mfn 

Routing by Sta-lndrTranS memoQ Time Span= 0.W24.W h. &= 0.05 hrs 
Max. Velccily= 4.9 fps. Mi. Tmel T i m  0.3 min 
Aq. Veldty = 1.7 Cpr. A q .  TRMl Ttms= 0.9 min 

Peak Depth= 1.52 @ 1220 m 

fw Wsming: Inlet dmatkm m( spcdted 

Reach 5 cuhrWt 

West OSDF ryp I/ 26hr RainMM. 70' West OSDF Type N 2- &Infa//=4.70' 

HVdmCbCQ 7.10 eJn WOW9 0 2005 HvdmCAD S o h r o  Soldim LLC amQ§ Prepared by (enter your company name hem) Page 35 Prepared by (enter your company name here) . Page36 
HvdmCN%3 7.10 sh ooo929 0 Z W 5  HWnCAD S o h m  WuIbm LLC 

Reach 6 west channel Reach 7AR: Haul Road C U M  1 

[65l wamlng: Inlet dewlion m( specihed I521 Hint Inlet condilnm not evaluated 

Innow kea = 19.001 8c. lnRav Depm > 2.88 
lnRow = 55.23&@ 1221 hs. V d u m  4.563at 
OulRav = 54.31cfs@ 12.25hrs. Vdume; 4.555af. A W 2 X .  Lag.2.9min 

Routing by Sta-ind+Trans memod. Tune Spaw 0.0024.00 hrs. dl= 0.05 hrs 
Max. Vekcily= 4.0 fps. Min. Travel Time= 1.6 min 
A q .  Velccity = 1.6 fps. A q .  Travel TI 3.9 m*l 

Peak Depth= 1.86' @ 1223 hrs 
Capadly et bank M C  424.60 cfs 
0.w I 4.w deep chsnnd. n= 0.m 
Side Slwe z-va~us= 6.0 2.0 7 Tw width= 3z.w 
Length= 380.0 Slapec 0.0075 7 

Reach 6 west channel 
HIhopnph 

...... : _ : _ _  .. !...:. _. ..... i -.-.: ...... :... :..: ... i .... i - : . . i . . : . . ' . . J  

[65J Wandng: Inlet e(eVafi0n not spcdted 

Inflow Area = 24.321 ac. lnRow oepm > 3.01' 
lnRow = 57.%cfs@ 1225hrs. Vdume= 6.100af 
OUtRow = 57.80 cfs 1226 h. Votwrec 6.099 af. Aten= 0%. Lag= 0.4 min 

Max. Velocily 5.4 fps, Min. Travel Timg 0.3 min 
Aq. Vdodty = 1.9 fps. Aq. Travel Time= 0.7 min 

Peak Death- 2.44' 63 1225 hrs 

 outing SIC+IM+T~~~S memod. r i  s v  0 . ~ 2 4 . 0 0  m. e- 0.05 hrs 

C a p a b j a t b s n k M ~  16663ds 
72 (r Diameter Pipe. IF 0 024 
L e e 1  s slope=ooo537 

Reach TAR: Haul Road Culvert 1 
I*drop-Ph 

. . '  . I 



West OSDF 
Prepared by (enter your company name here) 
H v d m O N  7.10 d n  w0820 0 2005 HvdmCAD Software sohrtonr LLC 

Type N 2 6 h  Rainfa/i==. 70' 
Page 37 
4 m  

Reach 7BR: Channel belween GIS 14 I3 15 

[6!jl Waming: Inlet elevation not specnkd 

in~arr AES = 24.633 ec. in~w oepm > 3.01- 
Inflow 57.98&@ 12.26hrr. Vdwnfs 6.171 81 
OutRw = 57.49 ds @ 1228 hrs. V d w  6.167 af, Atten= 1%. Lag= 1.2 min 

Routing by Stcr-lnd+Trans memod. T i  Spar= 0.00.24.00 hn. dp 0.05 hrs 
Max. Vtlodty= 2.6 fps. Min. Travel Time= 0.6 min 
Aq.VeIccily=l.lfps. Awg.TravelTiw 1.6min 

Peak -#I= 2.3T @ 1227 hrs 
Capacity at bank MI; 200.78 ds 
0.00 x 3.77 deep chemel. n= 0.030 
Side Slope 2-* 6.0 2.0 7 Top Wm 30.113 
Length= 100.0 SlOpe=O.W23'f 

Reach 7BR Channel batween GIs 14 I3 15 

West OSDF 
Prepared by (enter your company name here) 
HvdmCDcAwD7.10 Yn Woo20 02005HvdmCADSoftwamSoWmUC 

Type N 26hr Rainfafb4.70' 
Page 39 
4L?m?§ 

Reach 7DR Runoff Drainage Channel SMlth of Rimia 

(651 Waming: Inlet elevation not &ed 

lrdbw Area = 31.191 ac. lMw Depth > 3.1r 
lnRw = 78.17dz.a 11.95hn. Vdumec 8.067af 
Otdfkw = 73.93 ds @ 12.00 hrs. Vdume= 8.053 af, Atten= 5%. Lag= 3.0 min 

Routing by Stor-lnd+Trans memod. Time Span= 0.0024.00 hrs. dp 0.05 hrs 
Max. Velocily= 3.5 fps. Min. Travel Time= 1.6 min 
A q .  Velocity = 1.4 fps. A q .  Travel Time= 4.1 min 

Peak Deph= 1.49 @ 11.98 hrs 
Capadty at bank hll= 1.440.47 ds 
*.W x 5.OU deepchamel. n= 0.030 
Side S~opez-vaw 4.0 10.0 *f lop wwm= 74.w 
Lcngm= 3400 slcQe= 0 . m 7  

Reach 7DR: Runoff Drainage Channel south of Rimia 
... ___ 

. . : .  . .  .. I... .............................. - ..... - i .1 ...... I _... i 2 ... 

4 
WestOSDF . T p  / I  24-/?I RainWI=.$..n)' 
Prepared by (enter your company name here) page 38 
HvdmCADB 7.10 dn MWl(n0 0200s  HvdmCAD SoAVJre SOlutbm LLC 

Reach 7CR Rimla Parking Lot Culvert 

IS?] Hint Inlet cmditlars not evaluated 
[cqwerrdng:IrJe(elevationnol+pgiRed 

IMCWAM= 28281 w. inRowoepm > 3.07- 
lnRw = 65.26ds@ 11.96hrs. Vdume= 722781 
OutAOv E 6XOZds@! 11.98hrs. V d u w  7222af. Aam=3%. Lag=l.lmin 

Ramng by Stu-lnd+Trens method. Time Span= O.OG24.00 hrs. dp 0.05 hm 
Max.  Vetaity= 8.4 tp+. Min. Travel Tim 0.6 min 
A*. Ve(0dtY 

Peak Depmi 1.W @ 11.97 hrs 
Capacity etbankW 296.41 cfs 
72.U Diameter Pipe, n= 0.013 

3.1 fps. Ayl. Travel Tim 1.6 min 

Lmglh= 296.0 slope; 0 . m 9 7  

Reach 7CR Rimia Parking Lot Culvert 
H w C w m h  

west OSDF 

HvdmCAWD7.10 dnNWfR0 02005HvdmCADSohrremSohRbnsLLC 

Reach 8AR. west channel 

Type N 26hr RainWt==. 70' 
page 40 Prepared by (enter your company name here) 

[65l Waming: Inlet elevation no( +pgiRed 

lnAow = 91.38ds@ 12.01 hn. V d u m  9.11881 
Outflow = 90.3Scfs@ 12.02hn. Vdume= 9.114af. Atlen=lX..Lag=0.5Rlin 

RouUng by Stor-lnd+Trans method. Tim Span= 0.00-24.00 hrs. dp 0.05 h s  
Max. VelaiIy= 3.9 rps. Min. Travel Time= 0.3 ndn 
A q .  Velcdty = 1.5 fp, Aq.  Travel Time= 0.9 min 

Peak fkpmi 2.09' @ 12.01 hrs 
Capacity at bank MI; 405.20 ds 
4.00 x 4.00 aep channel. n= 0.030 
Side Slope 2-vale= 4 2  2.6 7 Top Wldm= 31 20 
Length= 75.0 slope= 0.0048 T 

i n ~ o w  = 3.971 a2 MIOW oepm > 3.17 

Reach 8AR: Lvest channel 
lWmorv+ . - . _ i . .  - _, .. :... .. -:.- ..... _.:._ - _I - : -  ..... !... .......... .i ........... 



, 
West OSDF T w  / I  Zdhr Rainfall==. 70' 
&pared by {enter your company name here) 
nvdmCAaD 7 10 sln OMWZO 0 2005 HvdmCAD Soft-ra %hakms U C  

Page41 
4 m  

Reach 88R: Culvert at Sed Basin 2 entiawe 

1521 Hm(: InM con.atims not evaluated 
l65] Warning 11\16 elevation ml @ad 

infbw/\rea= 34.971 8 ~ .  i n ~ ~ ~ g m >  3 . 1 ~  
lnRow = 90.36dsg 12.02hrs. VdumF 9.114af 
OutRcm = 90.13&@ 12.02hrs. Vdums 9.114af. Anen=OX. -0.lmin 

Routiq bySta-lnd+Tm ,!ll&hOd. Time Sparr 0.0024.00 ho. dti 0.05 hrs 
Max. Velouty= 7.0 fps. Min. T W  Time= 0.1 min 
A q .  Ve !& ty  = 2.5 fps. A q .  T W  Time= 0.2 min 

West OSDF Type / I  2 M r  Rainfalk4.70' 
Prepared by (enter your company name here) Page 43 
nvdmcm7.10 ammwo Q M M ~ ~ ~ ~ C A D S ~ R ~ ~ ~ S ~ M I W S L L C  4- 

Reach S a  Extended Drainge Channel South of Cell 8 

I651 Warning: Inlet devatkm noi specified 

I n f l o w h =  3.0209, lnRavDepth> 3.m 
Inflow = 19.05&@ 11.93hrj. Vdume= 0.8Vaf 

Routing by Sta-lnd+Tm mmod. Time Span= 0.0024.00 hn. m; 0.05 hrs 
Max. Velodty. 1.6 Ips. Min. T W  Tlw 4.1 nin 
A*. Vehxily = 0.4 fps. Aq .  Travel Time= 17.3 min 

PeakDepth=O.7T@ 11.96hn 
Capacity et bank MI= lM.OO ds 
10.00' x 2.00' deep chanrb?l. n= 0.030 
Side Slope 2-value= 3.0 6.0 7 Top Wi&= 28.00' 
L* 395.0 slope-- 0.0020 7 

OuWoW = 15.94&@ 12.03hn.VdumcF 0.872af. A&n=16%. Lag=6.Omin 

Reach 9AR: Extended Drainge Channel South of Cell 8 
Wdropnph 

R.. (hMl 

West OSDF 
Prepared by (enter your company name here) 
nvdmcm7.10 ammm 0 ~ 0 5 n v d m ~ ~ ~ ~ o l t w a ~ ~ o t u t b ~ u c  . 

rvpe I /  2- Rainfak4.70' 
psge 42 

Reach 8CR Channel Into Sed Bash 2 

[fq warning: Inkt devalim Nn specihed 

InflowAM= 35.1858~, IrdlanDepm> 3.1J 
1rnW.v = 91.07ds@ 12.02hrs. V d w  9.164af 
Otdimv = 90.!57&@ 12.02hrs. VdumF 9.162af. Atlm=l%. Lag=O.3min 

Routiq by SLOr-lnd*TrwS memoQ TMe Sp& 0.0024.00 hn. dti 0.05 hrs 
Max. Ve!&tp 6.7 fps. Mh. Travel lWe= 0.2 min 
A q .  Velocity = 2.7 fps. A q .  Travel Tone= 0.4 rnin 

Peak apm= 2 . v  @ 12.02 hn 
CBpadly at bank MI= 728.12 ds 
1.v x 5.00 deepcham. ~ 0 . 0 3 0  

~mgm= 6z.r slopes o.oi59*r 
S i  Slope 2-value= 2.4 2.3 7 Too Wi&= 24.6T 

Reach 8CR: Channel Into Sed Basin 2 

" 0 0 6 4 3 2  

. . .  ! .  . :  . * . . :  . .  : /  

. .  . :  
..:.. > .  
. ! . !  / : : . : :  . . .  ; j j . : .  : ' , '  

: . :_ :. .: . . .  i. .i.. 
I .!. i. .i . . . .  L../ .. 
i .?. : .I .. ._ i. ..i ... 

West OSDF Type I/ 2 M r  Rainfalt4.70' 
Pege 44 Prepared by (enter your company name here) 

HvdmCm7.10 dn-8 0 2 W 5 t h d m C A D S o ~ m S o ~ n s L L C  

Reach 9BR channel 

[fq warning: Inlet elevation Nn SPgiRed 

1nffO*r/\rca= 3.290ac. Irmancepm> 3.46- 
Inflow = 16.31&@ 12.03hrS. V d u m s  0.950af 
OutRGu = 16.03&@ 12.Whrs. V d w  0.949af. Atlen=2%. Lsg;O.8min 

W n g  by StU-lnd+Tm mdhod. TMe  spa^ 0.W-24.M) hrs. dl- 0.05 hrs 
Max. Velocily= 2.3 fps. Min. Travel Time= 0.6 min 
A q .  Velodty = 0.6 fps, Aq .  Travel Time= 2.3 min 

Peak Depih= 0.61'@ 12.03 lvs 
Capadly et bank MC- 566.70 ds 
10.00' x 4.00' deep channel. n= 0.030 
Side Slope &value= 3.0 'f Top WWJF 34.W 

' 

~engm= 76.v slope= 0.~150 *r 

'E ,:I" .i ...!_ ... _; ._ I... .... I.,. !- . ._: 
3 / j : I  , I  ! , ,  i 



West OSDF 
Prepared by (enler your company name here) 
nvdmcm 7 i o  ,dn 000928 o zoos nvdroWD softwars SOMI- LLC 

Type N 244r Rainfa//==. 70. 
Page 45 
4QQ4& 

Reach 12R: Cutvect from F Street Drainage Channel 

(521 Hint I& ConmlblS nol cduated 
1651 Wemlng: Inlel elevation ml tpkiRed 

ImkmArra= Xo2oac. InRoWoepth> 3.46. ;. lmkm = 15.94&@ 12.03hrs. Vc&me= 0.872af 
' OutRow = 15.83ds@ 12.03hrs. Vdume= 0.871 af. AUen= 1%. Lag=O.3min 

Routing by SlOr-Ind+TrsnS m(h0d Tlme Span= 0.00-24.00 hrs. dI= 0.05 h 
Mar.  V e k s i i ~  5.4 fps. Mii .  Trave( Trim= 0 2  min 
Avg.Vebcity= 1.6fps. Aq.Trave(TimeO.7min 

Peak oepU~= 0%' @ 12.03 b 

72.4 Diamter Pipe, n= 0.013 
Length= 65.0' siope= 0.0046 -r 

' Cepadly a( bank 287.72 ds 

Reach 12R: C U M  tom F Street Drainage Channel 
Wmwwh 

A m :  / .  . . . .  : : : : ; : . : : /  

West OSDF 
Prepared by (enter your company name here) 
H W 7 . 1 0  dnwo829 02005mdmCMSohwareSoMomUC 

Type /I 244r Rainfal4.70' 
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Reach 14: Culvert from North Entrance Road channel 

(521 Hint Inlet cmditim rot evaluated 
1651 Warning: Irdet elevalion noi specified 

InRow Area = 0.845 ac. lnRow > 2.53 
lnffow = 3.29ds@ 12.01hrs. V d w  0.178af 
OulRm = 3.21ds@ 12.03hrs. V d w  0.178af.Alten=2%. Lag=l.Omin 

Routing by StM-lnd+Tram memod. Tme Span= 0.00-24.00 hrs. 
Mar. V e k d l y  3.5 rpS. Min. Trave( Tunes 0.5 mln 
A q .  Vdodty = 1.4 fps, A q .  Travd Tim# 1.3 min 

Peak oepU~= 027 @ 12.02 hrJ 
Capaaly at bank full= Bn.56 ds 
A fadm d 2.00 has be?n Wed to Um suppried n a q l e  and discharge data 
72.V Diameter Pipe. n= 0.024 

0.05 hrs 

L- 112.0 si- o.om *r 

- p ;  
E 

;. 

Reach 1 4  Culvert from North Entrance Road channel 

. :  
M V m h  . .  . : !  : , ; !  : . . . . : :  8 .  . . .  

. ,  I : : : : : :  : . .  ' .  : #  ! . .  . .  . .  

i ! , ! !  : : . ! :  . .  
! ! : # :  / : ?  j j 

, , : : I  : , .  i ;  

i , : / i  : . . : I  . . .  
, : ! : !  : , i  I !  

... : . .  I. ..: ..... ; .; ..... .I ... ! .. 

2 I . 5 e ?  a 0 1 0 1 1 ~ 1 O I . I 5 I a I I I a , D B n n n u  
RI D u n 1  

West OSDF T m  I/ 26hr Rainfa!/==. 70' 
Prepared by (enter your company name here) 
WmCADd, 7 10 dn M)(w?8 Q 2005 ndmCAD software Soldarm LLC 
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' 

Reach 1): culvert 

[SI Him: Inld Mdifions nd evahlated 
(651 Warning: Inlet elevation nd Jpecified 

InAoW Ana = 1.540 BC. InRm oepm 2.7T 
InRw = X 6 9 d s e  1225hrs. V d w  0.358~4 
O d m  = X68 ds @ 1226 hrs, V- 0.358 a f .  Allen= 0%. lag; 0.6 min 

Raubng by Slor4ndtTrans memod. llme Span= 0.00-24.00 hrs. dt- 0.05 hn 
MU. vd-- 4.3 fps. Mm. Travd rune= 0.5 min 
A q .  Vehdty = 1.7 Ips. A q .  Travel T M  1.2 mn 

PeaL 0.41' @ 1226 hm 
Capacity 81 bank Mb 386.61 ds 
72.V Dismeta Pipe. n= 0.013 
Lmgm= 120.u sicpa= 0.00837 

Reach I): culvert 
H m m h  

n 

West OSDF Type N 24hr Rainfa//==. 70' 
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n@dm@7.10 ynoo0820 02005nvdroCADSDftwamSdutlomLLC 4- 

Reach 1 5 N  C U M  adjacent to Nath Entram Road 

Repared by (enter your company name here) 

(521 Hint Inlet conditions nd ~ d u a t e d  
19 Wardq: lnlel elevation ml spgified 

lnAav = 0.62ds@ 12.04hm. Vdumes 0.036af 
Ou(Rcu 0.61ds@ 12.05b,'Vdumes 0.036af. Alta=l%. Lag.0.6min 

Routing by Sla-lnd+Tr&s memod. Time Span= 0.W-24.00 hrs. dt= 0.05 hrs 
Mar.  Ve4Ocityi 2.6 fps. Min. Travel Tim 0.4 min 
A q .  Vebcity = 1.3 fps. A q .  Tmvd Time= 0.7 min 

Capatily 81 bank MC 406.62 ds 
72.V Diameter Pipe. n= 0.010 

i n ~ a v   rea = 0.170 ac, innow oepm > 2.54' 

oepm= 0.17 12.04 hrs 

L- 56.u slope= 0.0055 *r 

O X  

01 

0 ,! 
0 1  

00:  

1 

/ 

1 

Reach 15N: Cutvert adjacent to North Entrance Road 
WWwh 

h > > /  I 8  

.( .-:.. p .1 - ............. .i ...... ._ ._: ._ ...... ... .~ ..i .. , . . .  , : . , , . ? ...... >. . .  
. .  .! . .I .! . : ~ 

I , /  . I  

... i ..... ..; ... 8 ......... /.. 

, . / .  

- - -. ..: - _. -. ....... hfli4!..k&=et!Izb I , #  i :  @ehG Dkpt&O.17': 
Max YdI-2.6 fps- ' j ! :  : /  

: , .  : :  ._ _. _ %  -: ... - - 
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West OSDF T m  // 26hr Rainfa//=& 70' West OSDF . --. -~~ 
Prepared by (enter your company name here) 
HldroCALX3 7 10 Sm OWDZQ 0 Z W 5  Mmcu) Softrare b M m m  LLC 
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Reach 16N: Channel east of Nocth Entrance Road 

(6J1 Waning: Inlei devatm no! rpecified 

~ r d l o w ~ n a  = 0.045 a ~ ,  i n ~ a v  oepm > 2.w 
Inflow 3.69dsQ 11.94hs. VdumcF 0.179al ' 

i 12.01hs. Volume= 0.178af. Atten= 11%. Lag=4.6min 

RaRing by Srn-l-lnd+TrSm memod Time S p W  0.W24.00 hrs. dI= 0.05 hrs 
Max. Velocity; 2 2  fps. Mln. Travd Tim 29 min 
Abg. Velacity = 0.8 fp. Avg. Travd Tmw 7.6 min 

Peak-Ih=O.91'@ ll.97hrs 
Capaaly sl bank W- 71.46 ds 
0.m x 2.88 deep charnd. n= 0.030 
Side Slope 2-nIw 2 2  1.4 7 Top Width= 10.37 
Lwlglh= 382.0 skw= 0.0069 7 

Reach 16N: Channel east of North Entrance Road 
-.rsh 

1 . ! !  , i :  
: :  ! : :  

i :  ! : ,  
: i j  3 . i  

.~ 
. .  

: :  . , 
,.' : 

West OSDF 
Prepared by (enter your company name here) 
H'dmCAO@ 7.10 rln wop?Q 0 2w5 HVddAD Software SoMkm LLC 

Tyjm N 2- RainfSll=4.70' 
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Repared by (enter your company name here) 
HvdmCADe) 7 10 & w o ( n Q  0 2w5 HvdmCAD Softram Solutmra LLC 

Pond 1P: Sedimentation Basin 2 

innmv AW = 40.865 ac. I~~IOW oepm > sir 
lnAow = 101.95cfs@ 12.02hs. Vdurne= 10.780af 
OII(Rav = 3.50 ds @ 17.65 hrs. Vdumes 1.922 af, Alten= 97%. Lag= 338.3 min 
Primay = 3.50ds@ 17.65hrs. Vdums 1.922ef 

Routing by Stcf-lnd M o d .  T i  Span= 0.0024.00 hrs, e- 0.05 hm 
Peak El- 575.69 @ 17.65 hn SurfArea= 1.993 ac Sloage= 8.959 af 
PlugFlavdctentiontim528.1 mincal~atedrOr1.922af(18WofhAow) 
Centeraf-MasdeL tiw357.5min( 1.171.4-813.8) 

Vdume lnverl Avail.Slaase StoraqeDMliollnr 
# l  570.50 11.667 d Custom Stage Data (Cmlc) Lifted beiw 

ElNation Suff.Area IrnStore Cumstare Wet- 
(fW bms) fawefee0 fa-fea) feaesl 

570.50 1.460 0.OW 0.m 1.460 
571.00 1.512 0.743 0.743 1.513 
572.00 1.614 1.563 2.306 1.617 
573.00 1.713 1.663 3.959 1.719 
574.00 1.819 1.766 5.735 1.827 
575.00 1.917 1.868 7.602 1.928 
576.00 2.026 1.971 9.574 2.039 
577.00 2.162 2.094 11.667 2 . m  

- , . . . -.. .. . . 
Outld I- 563.W S; 0.01107 Cc= 0.900 n= 0.M4 

Head( led)  0.50 1.00 1.50 200 2.50 3.00 4.00 5.00 
113 PmWy 576.W' Z O . ~ l o n g B r ~ ~ e d R e a a n g u c a r W l r  

car.(English) 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 

ulvert (Passes 3.49 ds d 40.39 ds potential Rou) 
=OMdQmw (Weir Camols 3.49 ds @ 1.4 fps) 
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i RESULTS FOR THE CALCULATION OF WEIGHTED CN 
West OSDF Construction Design Scenario 
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SUBCATCHMENT AREA AND HYDROCADm INPUT PARAMETERS FOR THE CALCULATION OF 
WEIGHTED CN 

East OSDF Construction Design Scenario 
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TABULATED ANALYSIS RESULTS FOR CHANNELS 



OSDF CONSTRUCTlON/VLlLLINC PERIOD CONDITIONS 
SUMMARY OFCHANNEL ANALYSIS RESULTS 

Chmnd ldrntib 

a ismg 

"AI 

"'Y 

"AI 

"oy 

22 "LW 

29 "oy 

24 "W 

26 "CW 

I 
&km 

sunario 

E OSOF 
E OSDF 
E OSDF 
E OSDF 
E OSDF 
E OSDF 
E OSDF 
E OSDF 
E OSDF 
E OSDF 
E OSDF 
E OSDF 
E OSDF 
E OSDF 
E OSDF 

Minimum 
Channel 
Drpth (8) 

4.0 
4.5 
5.5 
6.5 
2.5 
2. I 
1.0 
1.0 
1.0 
2.5 
1.0 
4.0 
3.S 
2.0 
2.5 

~ 

23.11 2.3 

0 
0 
0 
0 
0 1  

8.5 3 

0 3  

4.2 

98R 

- 
Side 
Slope 
M2:l 

6 
4 
4 
3 

4.3 
4 
1 
1 

1 
1 
1 
1 
1 
3 
1 

- 

- 

Hwhlmie 
HydmCAD 

N d C  

8R 
9R 

IOAR 
II 

I 2 R + H H  
I I R  
19 

20 
I P . U - V  

10 
22 
29 
21 
24 

.27 

IdaioDs 
-AD 

Ql" 

(cw 
77.19 

n.12 
77.10 

78.55 
80.16 
141.58 
18.43 
43.15 
40.72 
45.98 
46.31 
47.10 
48.76 
57.15 
65.00 

57.98 
78.17 
91.38 
91.07 

9AR 19.05 
9BR 16.31 

3.69 

- 
rtrca of 
RW 

21.39 
17.56 
17.04 
22.59 
21.38 
33.81 
8.77 
IO.05 
9.94 
10.05 
10.27 
10.27 
10.49 
14.21 

- 
&ma0 

P 
( f l )  

20.15 
16.32 
17.00 
22.85 
22.87 
11.40 
10.81 
11.57 
11.51 
11.57 
11.70 
11.70 
11.83 
15.96 

- 

1).91 

%-E- 

0.81 

0.86 

- 
Enimaal 

(CB) 
78.14 
77. I8 
77.21 
70.76 
80.57 
144.40 
17.89 
41.07 
40.77 
45.40 
46.74 
46.74 
4110 
56.54 

64.26 

- 
C h Q O d  

'IUi0a-d 
(r) 

1.8 
2.3 
4.0 
5.1 
I .I 
0.8 
1.3 
1.2 
1.2 
0.7 
1.2 
2.2 
1.6 
0.8 
0.3 

'cat now Lining 
Vdocily Tm'" 

4.12 grm 
4.29 5.m 
4.10 - 
4.52 grm 
4.3s grm 
4.55 5- 
4.58 grsu 
1.98 grarr 

22.47 
22.m 
23.21 
13.60 
II.58 
7.22 
1.62 

19.72 
25.40 
18.8s 
12.25 
17.77 
13.86 

3.93 

E OSDF - Em OSDF Connruaion-Phmc D&gn h u r i i a  

W OSDF - We1 OSDF Canunurim-Phase Dtiign Scmarin 
DC A - D&p C8.w-A" 
DC 8 - Deign Cw'B'  

Notu: 
I. Channdr arenamtd sRa ! h e m n a p d i n g  mubcslchmal M rrach. 
2. Longitudinal alopu l a t a  Eom Ihc Dr-ngr 
4. PmkinIlw~tialrulaalbyHyboCADforcshrcach.  SaalachmalC-I. 
5. Calmlard Ilw ratu using an ilaain pmdm and rnmparrd with Ilw t h m  HyhCAD. 
6. Mar;imum paminiblc vdocily lor 5au lind channels i s  5 @. 
7. Calsvlaal a Ihc difarnce b a w m  minimum availnblc flow dcpth and pcak Ow dqnh. 
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ATTACHMENT C-4A 

CulvertMaster@ OUTPUT REPORTS FOR CULVERTS 



Culvert Designer/Analyzer Report 
west node 7CR design 

Design:Trial-1 

Solve For: Headwater Elevation 

Culvert Summary 

Allowable HW Elevation NIA fl Storm Event Design 
Computed Headwater Elev; 578.25 fl Discharge 65.26 ds 
Headwater DepthIHeight 1.16 Tailwater Elevation 575.01 fl  
Inlet Control HW Elev. 578.22 fl Control Type Entrance Control 
Outlet Control HW Elev. 578.25 fl 

Grades 

Upstream Invert 574.96 fl Downstream Invert 573.50 R 
Length 296.00 fl Constructed Slope 0.004932 Wfl 

Hydraulic Profile 

Profile s 2  Depth, Downstream 1.95 R 
Slope Type Steep Normal Depth 1.95 R 
Flow Regime Supercritical Critical Depth 2.07 fl 
Velocity Downstream 8.61 ft/s CriticalSlope 0.004275 Wfl 

Section 

Section Shape Horizontal Ellipse Mannings Coefficient 0.01 3 
Section Material Concrete Span 4.44 fl 
Section Size 34x53 inch Rise 2.83 fl 
Number Sections 1 

Outlet Control Properties 
~ ~ _ _ _ _ _ _ _ _ _ ~ ~  

Outlet Control HW Elev. 578.25 fl Upstream Velocity Head 1.02 fl 
Ke 0.20 Entrance Loss 0.20 fl 

Inlet Control Properties 

Inlet Control HW Elev. 578.22 ft Flow Control Transition 
GrooW)alebiBygith headwall (horizontal ellipse) Area Full 

K 0.00180 HDS 5 Chart 
M 2.50000 HDS 5 Scale 

10.2 fl’ 
29’ 
2 

C 0.02920 Equation Form 1 
Y 0.74000 

Title: Fernald OSDF Phase V Revision Project Engineer: Victoria S. Cheplak 
n:\.. .\we.stosdnwest osdf culverts.cvm GeoSyntec Consultants CulvertMaster v3.0 [3.0003] 
04/03/06 12:02:07 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1.666 Page 2 of 2 



Culvert DesignedAnalyzer Report 
west node 8BR 

Design:Trial-1 

Solve For: Headwater Elevation 

Culvert Summary 

Allowable HW Elevation NIA fl Storm Event Design 
Computed Headwater Elew 575.56 R Discharge 90.36 cfs 
Headwater DepthlHeight 1.15 Tailwater Elevation 574.17 fl 
Inlet Control HW Elev. 575.47 R Control Type Outlet Control 
Outlet Control HW Elev. 575.56 ft 

Grades 

Upstream Invert 
Length 

572.12 fl Downstream Invert 572.00 fl 
30.00 fl Constructed Slope 0.004000 Wfl 

Hydraulic Profile 

Profile M2 Depth, Downstream 2.19 R 
Slope Type Mild Normal Depth ' 2.74 fl 
Flow Regime Subcritical Critical Depth 2.19 fl 
Velocity Downstream 8.17 Ws Critical Slope 0.005887 !Itit 

Section 

Section Shape Circular Mannings Coefficient 0.013 
Section Material Concrete Span 3.00 fl 
Section Size 36 inch Rise 3.00 fl 
Number Sections 2 

Outlet Control Properties 

Outlet Control HW Elev. 575.56 ft Upstream Velocity Head 0.87 fl 
Ke 0.20 Entrance Loss 0.17 fl 

Inlet Control Properties 

Inlet Control HW Elev. 575.47 fl Flow Control 
Inlet Type Groove end wlheadwall Area Full 
K 0.00180 HDS 5 Chart 
M 2.00000 HDS 5 Scale 
C 0.02920 Equation Form 
Y 0.74000 

Transition 
14.1 flz 

1 
2 
1 

Title: Fernald OSDF Phase V Revision Project Engineer: Victoria S. Cheplak 
GeoSyntec Consultants CulvertMaster v3.0 [3.0003] n: \... \westosdnwest osdf culverts.cvm 

04/03/06 12:09:21 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 Page 2 of 2 



Culvert DesignedAnalyzer Report 
west node 13 

Design:Trial-1 

Solve For. Headwater Elevation 

Culvert Summary 

Allowable HW Elevation NIA ft Storm Event Design 
Computed Headwater Elev: 580.08 R Discharge 3.69 cfs 
Headwater DepthlHeight 0.72 Taihvater Elevation NIA R 
Inlet Control HW Elev. 580.03 R Control Type Entrance Control 
Outlet Control HW Elev. 580.08 R 

Grades 

Upstream Invert 579.00 R Downstream Invert 578.00 fl 
Length 120.00 R Constructed Slope 0.008300 WR 

~ 

Hydraulic Profile 

Profile s2  Depth, Downstream 0.65 R 
Slope Type Steep Normal Depth 0.65 ft 
Flow Regime Supercritical Critical Depth 0.73 R 
Velocity Downstream 5.06 Ws Critical Slope 0.005321 WR 

Section 

Section Shape Circular Mannings Coefficient 0.013 
Section Material Concrete Span 1.50 ft 
Section Size 18 inch Rise 1.50 R 
Number Sections 1 

Outlet Control Properties 

Outlet Control HW Elev. 580.08 R Upstream Velocity Head 0.29 R 
Ke 0.20 Entrance Loss 0.06 R 

Inlet Control Properties 

Inlet Control HW Elev. 580.03 R Flow Control Unsubmerged 
Inlet Type Groove end projecting Area Full 1.8 R' 
K 0.00450 HDS 5 Chart 1 
M 2.00000 HDS 5 Scale 3 

Y 0.69000 
C ' 0.03170 Equation Form 1 

.... 

Title: Fernald OSDF Phase V Revision Project Engineer: Victoria S. Cheplak 
n:\ ... \westosdf\west osdf culverts.cvm GeoSyntec Consultants CulvertMaster v3.0 [3.0003] 
04/03/06 12:13:45 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-756-1666 Page 2 of 2 



Culvert Designer/Analyzer Report 
west node 14 design 

Solve For: Headwater Elevation 

Culvert Summary 

Allowable HW Elevation 581.90 ft Storm Event Design 
Computed Headwater Elevz 579.27 ft Discharge 3.29 cfs 

Inlet Control HW Elev. 579.1 1 ft Control Type Entrance Control 
Outlet Control HW Elev. 579.27 ft 

Headwater DepthlHeight 0.26 Tailwater Elevation 0.00 fl 

~ 

Grades 

Upstream Invert 578.60 fl Downstream Invert 575.00 A 
Length 11 2.00 ft Constructed Slope 0.032143 fvfl 

Hydraulic Profile 

Profile 5 2  Depth, Downstream 0.32 fl 
Slope Type Steep Normal Depth 0.32 fl 
Flow Regime Supercritical Critical Depth 0.40 fl 
Velocity Downstream 4.08 ft/s Critical Slope 0.013346 Rm 

Section 

Section Shape Arch Mannings Coefficient 0.024 
..Aminurn 18Sec tk Ie&3Wi l  Corrugations Historic Span 4.17 ft 

Section Size 50 x 31 inch Rise 2.58 ft 
Number Sections 1 

0 

Outlet Control Properties 

Outlet Control HW Elev. 579.27 fl Upstream Velocity Head 0.15 ft 
Ke 0.90 Entrance Loss 0.13 ft 

Inlet Control Properties 

Inlet Control HW Elev. 579.11 A Flow Control Unsubmerged 
InM W C R  structural plate, projecting Area Full 8.4 fl' 
K 0.03000 HDS 5 Chart 35 
M 1.50000 HDS 5 Scale 1 
C 0.04960 Equation Form 1 
Y 0.57000 

Title: Fernald OSDF Phase V Revision Project Engineer: Victoria S. Cheplak 
n:\. . .\westosdf\west osdf culverts.cvm GeoSyntec Consultants CulvertMaster v3.0 [3.0003] 
04/03/06 01:17:26 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA +I-203-755-1666 Page 2 of 2 



Culvert DesignedAnalyzer Report 
west node 15N design 

Solve For: Headwater Elevation 

Culvert Summary 
~ ~~ 

Allowable HW Elevation N/A ft Storm Event Design 
Computed Headwater Elev: 584.56 ft Discharge 0.62 cfs 
Headwater DepthlHeight 0.44 Tailwater Elevation 584.55 R 
Inlet Control HW Elev. 584.55 ft Control Type Outlet Control 
Outlet Control HW Elev. 584.56 R 

Grades 

Upstream Invert 583.90 R Downstream Invert , 583.60 R 
Length 55.00 ft Constructed Slope 0.005455 Alft 

Hydraulic Profile 

Profile s1 Depth, Downstream 0.95 R 
Slope Type Steep Normal Depth 0.25 ft 
Flow Regime Subcritical Critical Depth 0.29 R 
Velocity Downstream 0.53 ft/s Critical Slope 0.002996 lUR 

Section Size 18 inch Rise 
Number Sections 1 

1.50 ft 

Outlet Control Properties 

Outlet Control HW Elev. 584.56 R Upstream Velodity Head 0.01 R 
Ke 0.20 Entrance Loss 0.00 R 

Inlet Control Properties 

Inlet Control HW Elev. 584.55 ft Flow Control Unsubmerged 
In let Type Groove end projecting Area Full . 1.8 R* 
K 0.00450 HDS 5 Chart 1 
M 2.00000 HDS 5 Scale 3 
C 0.031 70 Equation Form 1 
Y 0.69000 

Title: Fernald OSDF Phase V Revision Project Engineer: Victoria S. Cheplak 
GeoSyntec Consultants CulvertMaster v3.0 [3.0003] n:L .\westosdt\west osdf culverts.cvm 

04/03/06 01:21:22 PM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 2 of 2 
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Culvert Designer/Analyzer Report 
west node 12 design 

Solve For: Headwater Elevation 

Culvert Summary 

Allowable HW Elevation NIA R Storm Event Design 
Computed Headwater Elevi 580.03 R Discharge 15.94 cfs 
Headwater DepthlHeight 1.13 Tailwater Elevation 578.08 R 
Inlet Control HW Elev. 579.99 R Control Type Outlet Control 
Outlet Control HW Elev. 580.03 R 

Grades 

Upstream Invert 577.77 R Downstream Invert 577.47 R 
Length 63.76 R Constructed Slope 0.004768 AlR 

~~ 

Hydraulic Profile 

Profile M2 Depth, Downstream 1.44 R 
Slope Type Mild Normal Depth 1.68 ft 
Flow Regime Subcritical Critical Depth 1.44 ft 
Velocity Downstream 6.58 Ws CriticalSlope 0.006595 AlR 

Section 

Section Shape Circular Mannings Coefficient 0.01 3 
Section Material Concrete Span 2.00 R 
Section Size 24 inch Rise 2.00 R 
Number Sections 1 

Outlet Control Properties 

Outlet Control HW Elev. 580.03 R Upstream Velocity Head 0.53 R 
Ke 0.20 Entrance Loss 0.11 R 

Inlet Control Properties 

Inlet Control HW Elev. 579.99 R Flow Control Transition 

K 0.00450 HDS 5 Chart 1 
M 2.00000 HDS 5 Scale 3 
C 0.03170 Equation Form 1 
Y 0.69000 

In let Type Groove end projecting Area Full 3.1 n= 

Title: Fernald OSDF Phase V Revision Project Engineer: Victoria S. Cheplak 
GeoSyntec Consultants CulvertMaster v3.0 [3.0003) n:\. . .\westosdnwest osdf culverts.cvm 

04/03/06 02:41:22 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbuty, CT 06708 USA +I-203-755-1666 Page 2 of 2 



Culvert DesignedAnalyzer Report 
east node 11 

Solve For: Headwater Elevation 

Culvert Summary 

Allowable HW Elevation NIA ft Storm Event Design 
Computed Headwater Elevc 586.60 ft Discharge 78.55 cfs 
Headwater DepthlHeight 1.30 Tailwater Elevation 584.73 ft 
Inlet Control HW Elev. 586.60 ft ’ ControlType Outlet Control 
Outlet Control HW Elev. 586.60 ft 

Grades 

Upstream Invert 583.67 ft Downstream Invert 583.58 ft 
Length 40.00 ft Constructed Slope 0.002355 tUft 

Hydraulic Profile 

Profile M2 Depth, Downstream 1.79 ft 
Slope Type Mild Normal Depth N/A ft 
Flow Regime I Subcritical Critical Depth 1.79 ft 
Velocity Downstream 7.74 Ws Critical Slope 0.004495 Wft 

Section 

Section Shape Circular Mannings Coefficient 0.010 
. .  Seclibmrh$b(ecBHDPE (Smooth Interior) Span 2.25 ft 

Section Size 27 inch Rise 2.25 ft 
Number Sections 3 

Outlet Control Properties 

Outlet Control HW Elev. 586.60 ft Upstream Velocity Head 0.75 ft 
Ke 0.20 Entrance Loss 0.15 ft 

Inlet Control Properties 

Inlet Control HW Elev. 586.60 ft Flow Control Submerged 
Inlet Type Groove end projecting Area Full 11.9 fl’ 
K 0.00450 HDS 5 Chart 1 
M 2.00000 HDS 5 Scale 3 
C 0.03170 Equation Form 1 
Y 0.69000 

Title: Femald OSDF Phase V Revision Project Engineer: Victoria Cheplak 
n:\ ... kastosdkast osdf culverts revised.cvrn GeoSyntec Consultants CulvertMaster v3.0 [3.0003] 
04/03/06 04:48:47 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666 Page 2 of 3 
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ATTACHMENT C-4B \ 

TABULATED ANALYSIS RESULTS FOR CULVERTS 



OSDF CONSTRUCIIONIFILLING PERIOD CONDITIONS 
SUMMARY OF CULVERT ANALYSES RESULTS 

. E OSDF = Em OSDF Connmcllon-Pharc k n g n  S-0 

. w OSDF = Wea OSDF Constmaan-Phase Design S m n o  
- DC A = k i p  Cne*AA' 
- N1A = Na A p p l d l c  
- d, = A v q c  panicle dlamacr 

Attachment C-3 1 C-4lreV C4B 
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TO: 

cc: 

FROM: 

DATE: 

SUBJECT: 

M E M O R A N D U M  

Uday Kumthekar, P.E., Fluor Fernald, Inc. 
Chuck Vanarsdale, P.E., Fluor Fernald, Inc. 

J. D. Chiou, PhD., P.E., Fluor Fernald, Inc. 

Dave Phillips, P.E., GeoSyntec Consultants, Inc. 
Jay Beech, PhD., P.E., GeoSyntec Consultants, Inc. 

15 February 2006 

On-Site Disposal Facility (OSDF) 
U.S. Department of Energy (DOE) - Fernald Closure Project 
Engineering Evaluation of Proposed Change in Side Slopes and Crest 
Slope of Cell 8 of the OSDF Final Cover System 

1. INTRODUCTION 

The purpose of this technical memorandum i s  to summarize the results of an 
engineering evaluation of a proposed change in side slopes and the crest slope of the 
OSDF Cell 8 final cover system. This engineering evaluation was performed based on 
criteria described in the approved Design Criteria Package (GeoSyntec, May 1997, 
Revision 0). The change in side slopes and crest slope, if found acceptable and 
approved by DOE and regulating agencies, will be incorporated in constructing the Cell 
8 final cover system with the exception of the west sideslope from north of Valve 
House 8 to the tie-in with the Cell 7 final cover system. The final cover system from 
north of Valve House 8 to the tie-in with the Cell 7 final cover system will remain 
unchanged. Specifically, this engineering evaluation is performed to evaluate the 
impacts of changing the 6 Horizontal (H):l Vertical (V) side slope in the final cover 
system as shown in the approved OSDF Design Package to a maximum of 5.3H:lV for 
impacted materials placement through the contouring layer; the compacted clay cap; the 
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geosynthetics layer; and the granular drainage layer. The biointrusion layer will have a 
5.3H:lV slope at the bottom of the layer and a 6H:lV slope at the top of the layer 
resulting in the layer increasing in thickness from 3-ft thick at the top of the slope to an 
average thickness of about 6.75-ft thick at the bottom of the slope. The thickened 
biointrusion layer provides an enhanced buttress resistance for the evaluated surface. 
Enhancement of the buttress resistance results in an increased calculated factor of safety 
for the evaluated surface. The sideslopes of the vegetative soil layer and topsoil layer 
will be unchanged and will be constructed at a slope of 6H:lV. This engineering 
evaluation also evaluates a change in the crest slope of the final cover system fiom -0.5 
percent (North to South) to + O S  percent (North to South). The change in side slope and 
crest slope is evaluated to allow for a possible increase in the OSDF impacted material 
placement volume, if needed. 

GeoSyntec Consultants (GeoSyntec) performed this engineering evaluation at the 
request of Fluor Femald, Inc. The remainder of this memorandum provides: an 
executive summary; engineering evaluation results; and a summary and’ 
recommendations. 

2. EXECUTIVE SUMMARY 

GeoSyntec was requested by Fluor Fernald to perform an engineering evaluation of 
the approved OSDF cover system design for providing additional OSDF capacity for 
possible increase in impacted material placement volumes. Specifically, the objective 
of the engineering evaluation is to evaluate the impacts of change in the final cover 
system side slopes and crest slope on the short-term and long-term performance of the 
OSDF on human health and the environment. This engineering evaluation was 
performed in accordance with the approved design criteria. 

The approved Design Criteria Package requires minimum acceptable factors of 
safety based on the UMTRA Technical Approach Document (DOE, 1989) of: (i) short- 
term stability of the cover system, FS 2 1.3; and (ii) long-term stability of the final 
cover system, FS 2 1.5. Additionally, the approved Design Criteria Package states: 

“The maximum height of the OSDF from the top of the final cover system to 
the existing grade (measured at the crest of the facility) should not exceed 70 Et 
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(functional requirement) and the average maximum height along the crestline 
should not exceed about 65 ft (design consideration). 

“The final cover system will be constructed at slopes between 5 and 25 percent 
(ARAR: OAC 3745-27-08(C)(ls)(f)(ii)). The slopes should be flat enough to 
satisfy slope stability criteria and erosion control criteria. Within these 
constraints, slopes should be as steep as possible to achieve a cost effective 
design.” 

GeoSyntec reviewed the approved Design Criteria Package in detail and confirmed 
that the above listed criteria are the only criteria directly related to the proposed side 
slope and crest slope changes. 

3. ENGINEERING EVALUATION 

Factors considered in the engineering evaluation of the side slopes and crest slope 
of the OSDF are as follows: 

3.1 Stabilitv 

The approved On Site Disposal Facility Calculation Package (GeoSyntec May 
1997, Revision 0) evaluated the Final Cover System stability with the following results 
(See Attachment A): 

- Case UMTRA Calculated Calculated 
Factor of Safetv Factor of Safetv Results 

(Required) (Approved) 

6H:lV Short Term Stability FS >_ 1.3 FS = 2.4 acceptable 

6H:lV Long Term Stability FS >_ 1.5 FS = 1.6 acceptable 

5H:lV Long Term Stability FS 2 1.5 FS = 1.4 not acceptable 

GQ354UGA060048.Fernald Memo Change in Side Slopes Rev 2 
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A 6H:lV slope was selected for the cover system without further evaluation; 
however, an intermediate maximum slope between 6H:lV and 5H:lV will produce 
acceptable results. The final OSDF design calculations did not perform calculations to 
identify this acceptable maximum intermediate slope with acceptable factors of safety. 

GeoSyntec performed the calculations in this engineering evaluation (See 
Attachment B) to identify an intermediate maximum acceptable side slope. To increase 
the calculated factor of safety, the biointrusion layer has been thickened to maintain the 
approved final sideslope of 6H:lV. This thickened biointrusion layer provides an 
enhanced buttress resistance. Following are the results of this engineering evaluation: 

- Case UMTRA Calculated Calculated 
Factor of Safety Factor of Safetv Results 
(Required) (Revised) 

5.3H:lV Short Term Stability FS 2 1.3 FS = 2.52 acceptable 

5.3H: 1V Long Term Stability FS 2 1.5 FS = 1.89 acceptable 

The calculated revised factor of safety in the proposed side slope configuration is 
higher than the factor of safety in the approved calculation package. This higher 
calculated factor of safety is due principally to the following: 

The calculated factor of safety for the final cover system sideslopes in the 
approved calculation package is based on a maximum sideslope height of 60 
feet. The maximum height of the sideslope in the revised Cell 8 cover system is 
46 feet. The decrease in the sideslope height of Cell 8 provides a higher factor 
of safety for the revised 5.3H:lV sideslope. 

The enhanced buttress resistance provided by the thickened biointrusion layer 
contributes directly to an increase in stability of the slope. 

The following conceptual drawings are included in Attachment C. 

0 a plan view showing the portions of the OSDF cover system and adjacent 
grading affected by the proposed change; 
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conceptual north-south and east-west cross sections of the OSDF showing 
the 5.3H:lV sideslope with a thickened biointrusion layer to provide a final 
grading surface of 6H: 1V; and 

0 a typical conceptual detail of the affected perimeter of the final cover 
system of Cell 8. 

The proposed change in the crest slope of the OSDF final cover system from -0.5 
percent (North to South) to + O S  percent (North to South) for Cell 8 meets the overall 
height criteria as described in the Design Criteria Package (Le., the maximum height at 
any point does not exceed 70 ft and the average height of the OSDF at the crest line 
does not exceed 65 ft. The change in the crest slope has no effect on short or long term 
stability of the OSDF. 

3.2 Settlement 

GeoSyntec has reviewed the approved Design Criteria Package and Design 
Calculations to confirm that proposed changes in the side slopes and crest slope has 
insignificant effect on settlement calculations. 

3.3 Seepage Through the Final Cover Svstem 

GeoSyntec has reviewed the approved Design Criteria Package and Design 
Calculations to confirm that proposed changes in the side slopes and crest slope has 
insignificant effect on seepage through the final cover system. 

3.4 . Drainage Laver 

GeoSyntec has reviewed the approved Design Criteria Package and Design 
Calculations to confrm that proposed changes in the side slopes and crest slope has 
insignificant effect on the drainage layer component of the final cover system. 
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3.5 Erosion 

GeoSyntec has reviewed the approved Design Criteria Package and Design 
Calculations to confirm that proposed changes in the side slopes and crest slope has 
insignificant effect on erosion of the final cover system. It is interesting to note, 
however, that the change in side slope does have the effect of shortening the steepest 
slope of the cover system while adding in length to the slope of the 1 OH: 1 V which may 
have the effect of further reduction in the potential for erosion for the combined slope. 

3.6. Vevetation 

GeoSyntec has reviewed the approved Design Criteria Package and Design 
Calculations to confirm that proposed changes in the side slopes and crest slope has 
insignificant effect on the vegetative component of the final cover system. 

3.7 Other Factors 

GeoSyntec believes that the approved Design Criteria Package provided clear intent 
to achieve a cost effective design by allowing the maximum side slope within 
established criteria, as restated below: 

“The final cover system will be constructed at slopes between 5 and 25 percent 
(ARAR: OAC 3745-27-08(C)(IS)(f)(ii)). The slopes should be flat enough to 
satisfl slope stability criteria and erosion control criteria. Within these 
constraints, slopes should be as steep as possible to achieve a cost effective 
design.” 

4. SUMMARY AND RECOMMENDATIONS 

In summary, GeoSyntec believes that the engineering evaluation for the proposed 
change in side slopes of the OSDF final cover system to a maximum slope of 5.3H: 1V 
is acceptable and meets the criteria described in the approved Design Criteria Package. 
Likewise, GeoSyntec believes that a change in the slope of the crest line of the OSDF 
cover system for Cell 8 from -0.5 percent (North to South) to +0.5 percent (North to 
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South) is acceptable and meets the criteria described in the approved Design Criteria 
Package. The proposed changes have no detrimental effects on the short term or long 
term performance of the OSDF. 

GeoSyntec further notes that by maintaining the 6H:lV sideslope for the upper 
layers of the OSDF final cover system: 

An enhanced buttress resistance provides for increased stability thus providing 
a higher factor of safety. 

0 The 4 6 4  height of the steepest sideslope of Cell 8, compared to a 6 0 4  height 
of the steepest sideslope used in calculating slope stability factors of safety for 
Cells 1 through 7, provides a higher slope stability factor of safety for the Cell 8 
cover system where the 5.3H: 1 V sideslopes are proposed. 

0 The steeper sideslope of the OSDF cover system has been shortened while the 
1OH:lV sideslope of the OSDF has been lengthened to further reduce the 
potential for gully initiation with an overall improvement in erosion resistance. 

0 The thicker biointrusion layer at the toe of the perimeter of the cover system 
will provide additional capacity to drain precipitation that infiltrates into the 
final cover system. 

GeoSyntec recommends that the proposed changes in the side slopes and crest 
slope of the OSDF cover system be approved to achieve the most cost effective design 
for the Cell 8 cover system. 

If the proposed change is implemented, GeoSyntec will review surface-water 
calculations of the affected portions of the OSDF cover system to confirm that drainage 
channels and culverts adjacent to the OSDF are revised to manage surface-water in the 
most effective manner protective of the OSDF; human health; and the environment. 

* * * * *  
List of Attachments: 

A. Approved Stability Calculations 
B. Revised Stability Calculations 
C. Conceptual Drawings 
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ATTACHMENT A 

FINAL COVER SYSTEM STABILITY CALCULATIONS 

“ON-SITE DISPOSAL FACILITY CALCULATION 
PACKAGE” 

(GEOSYNTEC MAY 1997, REVISION 0) 
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COVER SYSTEM STABILITY 

EXECUTIVESUMMARY 

The purpose of this calculation package is to evaluate the minimum static dope stability 
factor of safety of the final cover system for the On-site Disposal Facility (OSDF) and to 
compare the calculated value with the minimum acceQted value. 

/ 

Provided in this package are the analyses of final cover system static slope stability for 
potential slip surfaces that pass along interfaces within the final cover system. The conditions 
considered are: (i) final cover system for short-term stability at 6H:lV inclination; (ii) final 
cover system for long-term stability at 6H: 1V and 5H: 1V slope inclinations. 

The minimum acceptable factors of safety based on the UMTRA Technical Approach 
Document (DOE, 1989) are: (i) long-term stability of final cover system, FS 2 1.5; and (ii) 
short-term stability of final cover system, FS 2 1.3. The stability analyses are performed using 
established geotecbnical procedures for calculating veneer stab-. 

case Factor of Safety 

- 6H:lV Short-Term Stability FS = 2.4 acceptable 
- 6H:lV Long-Term Stability FS = 1.6 acceptable 
- 5H:lV LOng-Term Stability FS = 1.4 not acceptable 

Based on the calculations presented in this document, the static slope stability for boa 
short-term and long-term conditions for the find cover system must meet the minimum 
acceptable value established in DOE (1989). A fd cover system with a 5H:lV slope does nbt 
meet this minimum acceptable factor of safety requirement. 

GE3~.7/F9530022,cD 
' .  . 
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_ -  COVER SYSTEM STABILITY 

CALCULATION PACKAGE 

purpoSe: The purpose of this document is to provide the eqheerhg calculations to 
evaluate the static slope stab i i  factor of safety for the OSDF final cover system 
(Figure 1). The calculations provide an analysis of the stability of the final cover 
system for potential slip surfaces that pass along the critical interfaces that exist 
withinthesystem. 

pn>cedure: The calculation procedure for the W cover system stability analysis is described 

analyses are provided in the Data Veriftcation Package that is included with these 
calculations. The slope stability of the final cover system is calculated using the 
methods described in GirOud, et al. 1995a and 199%. 

in the Design Criteria Package and is - lbelow. Thedataused forthe 1 

Final cover system 

The final cover system will be coDstNcted over the entire OSDF. The maximum 
slope inclination for the final cover system is 6H:lV. For the analysis, a 
maximum continuous slope height is assumed to be 60 ft. Consider for the 
analysis the following cases: (i) short-term stability; (iii long-term stability; and 
(iii) long-term stability of a 5H: 1V slope (to establish that a 5H: 1V slope does not 
satisfy minimum stability requirements). 

ai 
/ 

Analysis: 

0' , 

G1B3900.09.7mu.cD 

J 
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FS = Factorofsafety 
k = total unit weight of soil @d) 

= sahvated unit weight of soil 
Yb = buoyant unit weight of soil @d) 
L = thicknessof soillayer (ft) 
t r o  = thickness of water flow dong slope (it) 
4 r =  thickQess of water flow in toe of slope (ft) 
B = slopeax@e(degrees) 
cf = int&ace friction dong slip surface (degrees) 
cc = interfaceadhesion(aSsumedt0bezero) 

@ = internal friction of soil above critical swface (degrees) 
h = height of slope (ft) 
7 = tension in geoqmthetics (assumed.to be zero) 
C = cohesion of soil above critical surfa~e (assumed to be zero) 

Data for Analysis: 

presented below are the wxqonmts and the interfaces present in the final cover system, 
as indicated inFigure 1. Assumptions are made regarding the shear strengths of these materials 
and interfaces to evaluate which materiaI or interface is most critical in terms of shear strength 
for the slope stability analysis. A more detailed discussion regarding selection of these material 
properties is provided in the Data Verification Section of the other calculations. 

For c, T, and a = 0, the equation becomes; 
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COVER SYSTEM STABmTY 

strength 
long-term: Hydrated bentonite, 

short-tern: Hydrated 
reiaforced GCL or non-hydrated 
geomembransprotected GCL 
(Le., Gundseat) 

Geotextildtextud HDPE 
geomembrana interface 
Granular eil- drainage gmyel, 
biommim bani-. grarmlar 
filter, vegetative mil layer, 
topsoil 

G e o t e x f w ~ a r  soil 
interface 
Geo~wcoqactedclay  
interface 

i 

I 

Reference 5. 



COVER SYSTEM STABILITY 

From the analysis presented in the previous section, the mterfam presented below are 
comidered to be critical for this slope stability analysis. 

The critical interface for short-term final cover system stability is either: 

- interface shear strength Of dry GCJfHDPE g m m m b m  interface (a~fluning 
Gundsealtypeproductused)~~~~~~chead(headactsongeomembrane, 
not GCL); or 

interface shear stre@ of geotextile/HDPE geomembrane interface with 0.5 ft 
of hydraulic head. 

The criticid interface shear strength for the final cover system stability for long-term 
conditions is the shear strength of the hydratea bentonite component of the GCL. For 
long-term conditions, the benton& component of the GCL (either reinfonxd or 
minforced) is assumed to be hydrated and any reinforcement is not effective. In 
addition, for long-term conditions, assume that the HDPE geomembrane is not intact, 
and a maximum hydraulic head op0.5 ft acts on the GCL. 

Based on analyses performed by GeoSyntec in the Cover System Performance Calculation 
Package, assume that the maximum hydraulic head m the final cover system is 0.5 ft. 

lthmmum Acceptable Factors of Safety Based on UMTRA Technical Approach Document 
(DOE, 1989) Ref. 6 

. .  

For Final Cover System 

Long-Term Stability FS 2 1.5 J 
Short-Term Stability FS 2 1.3 

CiE3900-09.71F9z30.m 
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COVER msm mABm 

J 

Case A Dry GCUIIDPE geomembrane inkdace J =  20' 
Forthiscase, tw = 0, tw* = 0 

125(6.8-0) + 62.6(0) tan20 
125(6.8-0) + 125(0) W FS = 

+ lB(6.8-0) + 62.6(0) 6.8 sin30 
lB(6.8-0) + 125(0) 60 2sin9.5 ~ 0 ~ 9 . 5  ~os(39.5) 

FS = 2.18 + 0.22 = 2.4 acceptable 

- Case B Reinfoxed G O P E  geomembrane interface with 6= Do, tw = 0.5 ft, 
tw* = 3.4 fc 

J 

lU(6.8-0.5) + 62.6(0.5) tan25 
lW(6.8-0.5) + lB(0.5) tan9.5 FS = 
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lB(6.8 -3.4) + 62.6(3.4) 6.8 sin30 + - 
.125(6.8-0.5) + lW(0.5) 60 2sin9.5 ~ 0 ~ 9 . 5  ~os(39.5) 

FS = 2.68 + 0.07 = 2.7 acceptable 

Final cover system is stable m short term. 
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lW(6.8-0.5) + 62.6(0.5)- tanl5 
lB(6.8-0.5) + l.Z(O.5) a FS = 

+ lW(6.8 -3.4) + 62.6(3.4) 6.8 sin30 
lW(6.8-0.5) + lW(0.5) 60 2~i~9.5 ~ 0 ~ 9 . 5  ~os(39.5) 

FS = 1.54 + 0.07 = 1.6 acceptable 

Checklargedisplacement FS > 1.3 

PS = 1.33 + 0.07 = 1.4 acceptable 

b= 13" 

5H:lV SI OQg , 

tw = 0.5 . tw* = 3.4 6= 150 peak p = i i .30 
r 

/' .. /. .,' 

lZS(6.8 -0.5) + '62.6(0.5) tan15 
lB(6.8-0.5) - .  + lW(0.5) tan9.5 FS = 

+ lZ(6.8-3.4) + 62.6(3.4) - 6.8 sin30 t 

/ 
lB(6.8-0.5) -t lB(O.5) 60 2sin9.5 cos9.5 ~os(39.5) .' 

/ 
FS = 1.34 + 0.7 = 1.4 Not acceptable. Minimum FS of 1.5 not achieved. 

.*. slope must be 6H:lV. 
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Figure 4. Log-linear regression analysis for peak CD conditions. 
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EXECUTIVE SUMMARY 

Purpose 

.The purpose of this calculation package is to evaluate the minimum static slope stability factor 
of safety of the final cover system of the On-Site Disposal Facility (OSDF) and to compare the 
calculated value with the minimum accepted value. The procedures, analysis methods, and 
assumptions in this calculation package are taken fiom the Cover System Stability calculation 
package completed as part of the OSDF Final Design Calculation Package (DOE, 1997). 

Procedure 

Provided in this calculation package are the analyses of final cover system static slope stability 
for potential slip surfaces that pass along interfaces within the final cover system. The conditions 
considered are: (i) short-term stability of a tapered slope with a 5.3H:lV slope inclination at the 
GCL and a 6:l slope inclination at the final coveq and (ii) long-term stability of a tapered slope 
with a 5.3H:lV slope inclination at the GCL and a 6:l slope inclination at the final cover. Note 
that the Cover System Stability calculation package (DOE, 1997) considered the conditions of: (i) 
short-term stability at 6H: 1V; and (ii) long-term stability at 5H: 1 V and 6:H: 1V slope inclinations. 

The minimum acceptable factors of safety based on the UMTRA Technical Approach 
Document (DOE, 1989) are: (i) long-term stability of final cover system, FS >, 1.5; and (ii) short- 
term stability of final cover system, FS 5 1.3. The stability analyses are performed using 
established geotechnical procedures for calculating veneer stability. 

Results for Final Cover System Stability 

- Case Factor of Safety 
5.3HlV Short-Term Stability, Case A FS = 2.52 acceptable 
5.3H:lV Short-Term Stability, Case B FS = 2.90 acceptable 
5.3H:lV Long-Term Stability FS = 1.89 acceptable 
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CALCUTION PACKAGE 
.. ~. 

Purpose The purpose of t h i s  document is to provide the engineering calculations to evaluate 
the static slope stability factor of safety for the OSDF h a l  cover system (Figure 1). 
The calculations provide an analysis of the stability of the final cover system for 
potential slip surf'aces that pass along the critical interfaces that exist within the 
final cover system. 

Procedure The calculation procedure for the final cover system stability analysis is described in 
the Design Criteria Package and is summarized below. The data used for the 
analyses are provided in the Data Verification Package. The slope stability of the 
final cover system is calculated using the methods described in Giroud, et al. 1995a 
and 1995b. 

&a1 Cover System 

The final cover system will be constructed over the entire OSDF. The maximum 
slope inclination for the final cover system is currently 6H: 1V. However, as part of 
this calculation package, a tapered final cover system with a slope of 5.3H:lV at the 
GCL and a slope of 6H: 1V at the final cover is being evaluated. For the analysis, a 
maximum continuous slope height is assumed to be 38.24 f€. Consider for the 
analysis the following cases: (i) short-temi stability; (ii) long-term stability; and 
(iii) the influence of water on both short-term and long-term stability. 

Analysis 1 

Use the following equation adapted from Girbud et al. 1995a and 1995b to analyze the 
stability of a tapered slope: 

L 
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where: 
' t ~ + t ~  tW =- 

2 

a =  

h =  
T =  

.(#) = 

c. = 

Factor of Sdew, 
total unit weight of soil (pcf); 
thickness of soil layer (A); 
thickness of soil at the top of the slope (R); 
thickness of soil at the base of the slip surface (R); 
slope angle (degrees); 
interface fiiction along slip d a c e  (degrees); 
interface adhesion (assumed to be zero); 
internal fiiction of soil above critical surface (degrees); 
height of slope (ft); 
tension in geosynthetic (assumed to be zero); agd' 
cohesion of soil above critical surface (assumed to be zero). 

For e, T, and a = 0, Equation 2 becomes: 

. Andvsis 2 
I 

Use the following equation adapted from Giroud et al. 1995a and 199% to analyze the 
influence of water on layered systems on slopes: 

- - -- 
'L 
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where: 
FS = Factor of Safety; 
'yt .- 
'ysat = 
yb = buoyant unit weight of soil (pcf); 
t =  
t, = thickness of water flow along slope (fl); 
tw* = 

P =  slope angle (degrees); 
6 =  
a =  
$ =  
h =  height of slope (fi); 
T =  
c =  

total unit weight of soil (pcf); 
saturated unit weight of soil (pcf); 

thickness of soil layer (fl); 

thickness of water flow in toe of slope (fl); 

interface fi-iction along slip surface (degrees); 
interface adhesion (assumed to be zero); 
internal fiiction of soil above critical surface (degrees); 

tension in geosynthetic (assumed to be zero); and 
cohesion of soil above critical d a c e  (assumed to be zero) 

- 

Data for Analwes 

Presented below are the components and the interfaces present in the final cover system, as 
indicated in Figure 1. Assumptions are made regarding the shear strengths of these materials and 
interfaces to evaluate which material or interface is most critical in terms of shear strength for the 
slope stability analysis. A more detailed discussion regarding selection of these material properties 
is provided in the Data Verification Section of the other calculations. 

F062000 1-021 306-CoveiSystemStability.DOC 
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COVER SYSTEM STABILITY 
Interface/Materisl .I Properties Reference 

Assume MUSM Material 

(brmn = 300 
'yt = 130 pcf compacted 

Reference 2 

Reference 3 Table 

Contouring layer (compacted fill) yt = 130 pcf 

4 = 23-39' c = 100-400 psf 4-9 Compacted clay cap 
For analysis use 4 = 25' c = 0 

GCL internal shear strength 
and/or GCUHDPE 
geomembrane interface shear 

Reference 5 

strengtzl 
4 dependent on on 

For cover system on = 850 psf Lonn-t-: Hydrated bentonite, 
no effect on GCL reinforcement +peak = 15' 

0 +largedisplacement = 13' Fig 3 
Reinforced GCL 

&, = 24+, unreidorced - at low om t$p = 30' Short-term: Hydrated reinforced 
GCL or non-hydrated 
geomembrane-protected GCL 

DryGCL 
&,=2Sodry 

= 0.8 6= 20' (i.e., Gundseal) tans - 
tan@ 

Under low n o d  stress 
Geotextildtextured HDPE Assume lowest 4 = 25' Reference 4 
geomembrane interface 
Granular soil - drainage gravel, 

biointrusion barrier, granular Assume 'yt = 125 pcf Reference 4 
filter, vegetative soil layer, 
topsoil 

Geotextile/granular soil interface tan@ Reference 4 

Assume $- = 30" 

= 0.8 tans - 

6- = 25' for 4 = 30' 

Geotextildcompacted clay For = 25' Reference 4 
interface 

= 0.8 tans- - 
tan# 0 6= 20' 

F0620001-02 1306-Cover!3ystem!3tabili@.DO~ 
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From the analysis presented in the previous section, the interfaces presented below are 
considered to be critical for this slope stability analysis. 

1.. . 

0 The critical intdace shear strength for short-term final cover system stability is either: ' 

o interface shear strength of dry GCUHDPE geomembrane interface (assuming 
Gundseal type product used) without hydraulic head (head acts on geomembrane, 
not E L ) ;  or 

o interface shear strength of geotextile/HDPE geomembrane interface with 0.5 ft of 
hydraulic head. 

The critical interface shear strength for the final'cover system stability for long-term 
conditions is the shear strength of the hydrated bentonite component of the GCL. For 
long-term conditions, the bentonite component of the GCL (either r e s o d  or 
unreinforced) is assumed to be hydrated and any reinforcement is not effective. In 
addition, for long-term conditions, assume that the HDPE geomembrane is not intact and a 
maximum head of 0.5 acts on the GCL. 

Based on analyses performed by GeoSyntec in the Cover System Performance Calculation 
Package, assume that the maximum hydraulic head in the final cover system is 0.5 ft. . 

The minimum acceptable factors of safety based on UMTRA Technical Approach 
Documents (DOE, 1989) for the final cover system are: 

Long-Tern Stability F S I  1.5 
Short-Term Stability FS 2 1.3 

F062000 1-02 1306_cOverS~temStabi~.DOC 
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Parameters for Design 
- -.., 

Final Cover System 

y = 125pcf 
4 = 30" 
tA = 6.85 ft 
tB = 11.9ft 
taVs = 9.37 ft 
p = 10.7" 
h = 4 6 f t  
6 = variablewithcase 
tw = 0.5 ft (assumed) 
tw. = 3.4 ft (assumed) 

CASE A: Drv GCUHDPE ne-membrane in-dace , 6  =.20° 

tan20 + 1 1.g2 sin30 
tan10.7 (46)(9.37) sin(2(10.7))cos(l0.7+30) 

FS = 

FS = 1.93 + 0.59 = 2.52 

CASE B: Reinforced rreotextile/HDPE rreomembrane interface 6 = 25" 

11.g2 sin30 + tan25 
-10.7 (46)(9.37) sin(2(10.7))~0s(10.7 + 30) 

FS = 

FS = 2.47 + 0.59 = 3.06 

CASE C: Long-term HDPE geomembrane not intact 6 =  15" 

tan15 + 11 .g2 sin30 .FS= 
tan10.7 (46)(9.37) sin(2(10.7))cos(l0.7 + 30) 

FS = 1.42 f 0.59 = 2.01 

FO620001-02 1306~Coversystemstability.DoC 
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Influence of Water on Sloue Stability 
--1 

-* 

CASE B: Reinforced geotextile/HDPE geomembrane interface 

125(6.85 - 0) + 62.6(0) tan25 
125(6.85-0) +125(0) tml0.7 

FS = 

, 125(6.85 - 0) + 62.6(0) - 6.85 sin30 + 
125(6.85 - 0) + 125(0) 46 2~inl0.7~0~10.7  COS(^ 0.7 + 30) 

FS = 2.47. + 0.27 = 2.74 

Hvdrated 6 = 2S0, tw = 0.5 ft, tw* = 3.4 ft 

125(6.85 -0.5) + 62.6(0.5) tan25 
125(6.85 - 0.5) + 125(015) ta l0 .7  

FS = 

125(6.85 -3.4) + 62.6(3.4) - 6.85 
lz(6.85-0.5) + 125(0.5) 46 2sin10.7cos10.7cos(l0.7+30) 

sin30 + 

FS = 2.38 + 0.20 = 2.58 

FO620001-02 1306-CoverSystemStability.DOC 
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CASE C: Long-term HDPE geomembrane not intact 
. . .  ... .. ... ..>..x- 

DN 6=15"peak,tw= t w * = O  

125(6.85-0)+62.6(0) tan15 
125(6.85-0) +125(0) tanl0.7 

FS = 

125(6.85 - 0) + 62.6(0) 6.85 
125(6.85-0)+125(0) 46 2sin10.7cos10.7cos(l0.7+30) 

sin30 - + 

FS = 1.42 +0.27 = 1.69 

Hydrated 6 =  15"peak,tw=O.5 ft, tw* =3.4 ft 

125(6.85 -0.5) + 62.6(0.5) tan15 
125(6.85 - 0.5) + 125(0.5) tal0.7 

FS = 

125(6.85 -3.4) + 62.6(3.4) - 6.85 sin30 + 
125(6.85 -0.5) +'125(0.5) 46 2~in10.7~0~10.7~0~(10.7+30) 

FS = .1.37 + 0.20 = 1.57 

F0620OO1-02 1306_Coversystemshbili~.ability.DOC 
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Adiusted Factor of Safeties 

U S  = FS, - FS, 

, where: 
FS, = Factor of Safely Without Consideration of Water 
FS, = Factor of Safety  With Consideration of Water 

Short-Term 

Dry GCL/HDPE sxmmembrane interface 

FS = 2.52 acceptable 

0 Reinforced geotextile/HDPE geomembrane interface 

AFS = 2.74 - 2.58= 0.16 

Adjusted Short-term FS = 3.06 - 0.16 = 2.90 acceptable 

Long-Term 

AFS = 1.69 - 1 . 5 7 ~  0.12 

Adjusted Long-term FS = 2.01 - 0.12 = 1.89 acceptable 

.... . . 
.7 
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Log-linear regression analysis for peak CD conditions. 

' Figure 3. 
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M E M O R A N D U M  

TO: 

FROM: 

Dan Powell, J.D. Chiou, Ph.D., P.E., and Uday Kumthekar, P.E. 

James Fleck, P.E., Robert Bachus, P.E., and David Phillips, P.E. 

DATE: 24 February 2006 

SUBJECT: Compacted Clay Cap Placement Concerns 
Options During Periods of Freezing Weather 
Fernald Closure Project, Fernald, Ohio 

INTRODUCTION 

GeoSyntec Consultants (GeoSyntec) has prepared this memorandum in response to 
Mr. Powell’s verbal request for information regarding placement concerns and 
procedures for Compacted Clay Cap (CCC) materials during periods of cold weather. 
This memorandum explains why frozen CCC is unacceptable, proposes CCC 
construction practices to address freezing temperatures, outlines an investigation 
procedure if the CCC is suspected to have frozen, and describes certification protocols 
when frozen CCC materials are suspected or confirmed. 

ADVERSE IMPACTS OF FREEZING 

CCC material cannot be allowed to freeze before, during, or after placement. If 
CCC material does freeze, it must be removed, allowed to fully thaw prior to re- 
placement, allowed to adjust to a moisture content identified in the specifications, and 
re-compacted. 

The following provides a brief explanation of the adverse impacts on performance 
caused by frozen CCC materials. 

1. The primary function of the CCC is a low-permeability (Le., low hydraulic 
conductivity) barrier. When the CCC material freezes, the moisture (water) 
within the soil matrix freezes and expands. This mechanism can cause an 
increase or decrease in the dry unit weight of the material, but almost always 
causes an increase in the moisture content of the material. The freezing and the 
increase in moisture content result in an increase in the hydraulic conductivity. 
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2. When the CCC material is frozen prior to placement, the soil particles are 
frozen into solid pieces, whether they are in large chunks or minute particles. 
These solid pieces of frozen soil are not able to properly mold and bond to one 
another. The lack of bonding also causes an increase in the hydraulic 
conductivity. 

3. If the CCC is in-place (Le., compacted and tested) prior to freezing, the freezing 
can create cracks within the CCC, thus disrupting the structure of the clay 
material. As described previously, freezing also causes an increase in moisture 
content when the CCC material subsequently thaws. The increased moisture 
content also makes the materials more susceptible to desiccation cracking if the 
CCC material dries. The alteration of the structure ultimately causes an. 
increase in the hydraulic conductivity. 

For all of the above adverse impacts the CCC material must not be allowed to 
freeze. The project specifications were developed to address this potential adverse 
pedom'ance of frozen ccc materials. 

CONSTRUCTION PRACTICES DURING FREEZING CONDITIONS 

The ambient air temperatures in the Greater Cincinnati Area typically rise 
throughout the month of March. In general, temperatures are normally above freezing 
during the day and tend to drop below freezing over night. Therefore, unprotected clay 
cap (CCC) will usually have some degree of frozen material on the surface each 
morning. This frozen clay cap material will need to be removed prior to placement of 
subsequent lifts. This removed material must be reworked and can be reused once it is 
thawed and the moisture content has been confirmed to be within acceptable tolerance. 

Alternatively, to minimize the need to remove previously certified in-place CCC 
materials, a sacrificial lift of clay material may be placed over the completed (or 
partially completed) CCC surface to insulate the lower reaches of CCC from the 
freezing ambient air temperatures. This sacrificial lift provides frost protection and will 
vary in thickness according to the expected temperatures. Site-specific experience has 
indicated that a 4- to 6-inch thick sacrificial lift is usually sufficient for average March 
temperature conditions at the site. The sacrificial lift should be placed before the 
ambient air temperature drops below freezing and must be removed prior to placement 
of subsequent lifts. The sacrificial material can be reused for frost protection or it and 
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may be used for CCC construction provided it meets the project specifications, 
including (importantly) the specified moisture content. 

It is noted that the practice of continuously “working the soil” during freezing 
temperatures by running equipment over the area does not prevent the surface materials 
from freezing and locally increasing in moisture content. This process simply prevents 
the soil materials from freezing into a large mass. The moisture in soil particles will 
still freeze and prevent proper molding and bonding during compaction. The only way 
to prevent the clay soil material from freezing is to provide a form of insulation on top 
of the working surface that prevents exposure of the clay to freezing temperatures. 

Site-specific experience indicates that the above-referenced procedure of placement 
and removal of a sacrificial insulating lift of soil or removal of the frozen surface layer 
prior to each day’s operations has been successful. This experience has indicated that 
frozen CCC material will come out in relatively thin “sheets”. Therefore, at the start of 
each day’s operations, it is relatively easy to delineate the frozen from the non-frozen 
soil. When the removed material is allowed to thaw, particularly after being exposed to 
several freezehaw cycles, an investigation will need to be performed to assure that the 
moisture content is within the specified tolerance before it is re-used in the cap. This 
investigation procedure is identified subsequently. 

If one or more freeze/thaw cycles occur prior to removal of the sacrificial lift, 
GeoSyntec personnel will monitor ambient air and soil temperatures to determine the 
likelihood of frost reaching the depth of the certified compacted clay cap. If it is 
suspected that freezing has occurred, the following procedures are implemented. 

INVESTIGATION PROCEDURE 

If it is suspected that the CCC has frozen, the area of concern is investigated as 
written in the project CQA Plan. These plans essentially incorporate the 
recommendations identified in the document titled “Quality Assurance and Quality 
Control for Waste Containment Facilities,” EPA document number EPA/600/R-93/182 
by David E. Daniel and Robert M. Koerner. This USEPA document states that the 
following three steps are recommended for evaluating possible fiost damage: 
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1.  

2. 

3. 
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“Measure the water content of the soil within and beneath the zone of 
suspected frost damage. Density may also be measured, but freeze/thaw has 
little effect on density and may actually cause an increase in dry unit weight. 
Freezehaw is often accompanied by desiccation; water content 
measurements will help to determine whether drying has taken place. 

Investigate the morphology of the soil by digging into the soil and 
examining its condition. Soil damaged by freezing usually contains hairline 
cracks, and the soil breaks apart in chunks along larger cracks caused by 
freeze/thaw. Soil that has not been frozen should not have tiny cracks nor 
should it break apart in small chunks. The morphology of the soil should be 
examined by excavating a small pit into the soil liner and peeling off 
sections from the wall of the pit. One should not attempt to cut pieces of the 
sidewall; smeared soil will mask cracks. A distinct depth may be obvious; 
above this depth the soil breaks into chunks along frost-induced cracks, and 
below this depth there is no evidence of cracks produced by freezing. 

One or more samples of soil should be carefully hand trimmed for hydraulic 
conductivity testing. The soil is usually trimmed with the aid of a sharpened 
section of \tube of the appropriate inside diameter. The tube is set on the soil 
surface with the sharpened end facing downward, soil is trimmed away near 
the sharpened edge of the trimming ring, the tube is pushed a few 
millimeters into the soil, and the trimming is repeated. Samples may be 
taken at several depths to delineate the depth to which fieeze/thaw damage 
occurred. The minimum diameter of a cylindrical test specimen should be 
300 mm (12 in.). Small test specimens, e.g., 17 mm (3in.) diameter 
specimens, should not be used because freezekhaw can create morphological 
structure in the soil on a scale too large to permit representative testing with 
small samples. Hydraulic conductivity tests should be performed as 
described in ASTM D-5084. The effective confining stress should not 
exceed the smallest vertical effective stress to which the soil will be 
subjected in the field, which is usually the stress at he beginning of service 
for liners. If no compressive stress is specified, a value of 35 kPa (5 psi) is 
recommended for both liner and cover system.” 
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This last step is not an easy procedure and will take a significant amount of time to 
Therefore GeoSyntec recommends that the CCC not be exposed to perform. 

freezelthaw cycles. 

CERTIFICATION PROCEDURE 

As identified in the project specifications, frozen CCC materials are not allowed 
during construction. Similarly, if CCC materials are frozen after placement, they must 
be removed. In accordance with the project specifications, any portion of the cell that 
includes frozen CCC materials (either during or after placement) cannot and will not be 
certified. 

CONCLUSION . 

The function of the compacted clay cap is to provide a low permeability barrier to 
impede water infiltration into the OSDF. Allowing frozen material within the 
compacted clay cap would adversely impact the function of the CCC by increasing its 
permeability. If construction of the CCC is to proceed during periods when freezing 
temperatures are possible, work must be performed diligently to prevent the CCC from 
exposure to freezing temperatures. Frozen compacted clay cap materials decreases the 
integrity of the cap system and are not in compliance with the project Technical 
Specifications and the EPA Regulations. 
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TO: 

cc: 

FROM: 

. .  

DATE: 

SUBJECT: 

M E M O R A N D U M  

Uday Kumthekar, P.E., Fluor Fernald, Inc. 
Chuck Vanarsdale, P.E., Fluor Fernald, Inc. 

J. D. Chiou, PhD., P.E., Fluor Fernald, Inc. 

Dave Phillips, P.E., GeoSyntec Consultants, Inc. 
Jim Fleck, P.E., GeoSyntec Consultants, Inc. 

15 March 2006 

On-Site Disposal Facility (OSDF) 
U.S. Department of Energy (DOE) - Fernald Closure Project 
Proposed Removal Strategy for Cell 1 Monitoring Devices 
OSDF Final Cover System 

INTRODUCTION 

The purpose of this memorandum is to provide an engineering evaluation of 
potential impacts on the long term performance of the OSDF by a proposed partial 
removal of the OSDF Cell 1 final cover system monitoring devices. This engineering 
evaluation is based on GeoSyntec’s understanding of the removal strategy, described 
herein. 

GeoSyntec Consultants (GeoSyntec) is providing this engineering evaluation at the 
request of Fluor Fernald, Inc. The remainder of this memorandum provides: an 
executive summary; engineering evaluation results; and a summary and 
recommendations. 
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EXECUTIVE SUMMARY 

GeoSyntec was requested by Fluor Fernald to perform an engineering evaluation of 
the long term performance of the OSDF final cover system with partial removal of 
monitoring devices installed in accordance with Fluor Fernald drawings dated 29 
October 2001. GeoSyntec understands that these devices were installed in accordance 
with the plans provided to GeoSyntec and that Fluor Fernald intends to remove all 
portions of these devices except the 6-inch diameter vertical pipes and the 12-inch by 
12-inch by 3/16 inch thick stainless steel plates. All Ather portions of these monitoring 
devices will be removed; the vertical pipes will be filled with a flowable grout or other 
approved material; and the surrounding surface area around each monitoring device will 
be repaired in accordance with the OSDF cover system drawings and specifications, to 
include establishing vegetation. 

GeoSyntec believes that removal and repair, as described above, is protective of the 
cover system and will result in no long term detrimental impact on the performance of 
the OSDF. 

- 
ENGINEERING EVALUATION 

Factors considered in the engineering evaluation of the vertical pipes and steel 
plates to be retained in their installed positions on the OSDF cover system are as 
follows: 

’ 

Stabilitv 

These devices have no impact on stability. 

Settlement 

GeoSyntec understands that these devices are installed with the vertical pipes 
resting at the approximate center of the stainless steel plates. The stainless steel plates 
are installed parallel to the surfaces on which installed to distribute any vertical load 
from the pipes to the 12-inch by 12-inch surface of the plate and over the surface of the 
cover system layer. The plates were installed on the following surfaces: surface of the 
geotextile cushion overlying the 60-mil geomembrane cap; surface of the drainage layer 
aggregate, and the surface of the vegetative soil layer. The puncture strength 
(resistance) of the geotextile cushion and geomembrane cap were specified in the OSDF a GQ3542./GA060-.Fernald Memo Cell 1 Monitoring Devices 
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Technical Specifications for the Cell 1 cover system and tested to confirm strengths of 
no less than 120 pounds when tested in accordance with ASTM D4833. These 
puncture strengths provide adequate protection against puncture of the geotextile and 
the geomembrane from forces that may be induced by settlement of the layers 
surrounding the vertical pipes since these forces are distributed over the 144 square-inch 
surface of the stainless steel plate. As installed the pipes and plates over the drainage 
layer aggregate and vegetative soil layers have no impact on long term performance of 
the OSDF. 

Seepage Through the Final Cover Svstem 

These devices have no impact on seepage through the cover system. 

Drainage Layer 

These devices have no significant impact on the drainage layer. The 6-inch 
diameter pipes which penetrate the drainage layer have an area of influence within the 
drainage layer that is so small that it does not impact calculation results. 

Erosion 

These devices have no impact on erosion of the cover system. 

Vegetation , 

These devices have no impact on vegetation. 

SUMMARY AND RECOMMENDATIONS 

In summary, GeoSyntec believes abandoning the vertical pipes and steel plates in 
the installed location within the Cell 1 cover system has no long term detrimental 
effects on the performance of the OSDF. 

* * * * *  
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FLUOR FERNALD, INC -L GEOSYNTEC CONSULTANTS 

PERSONNEL LOG 0 0 6 4 3 9  
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION: FERNALD, OHIO PROJECT NO.: GQ3542 TASK NO.: 3 
DESCRIPTION: PHASE V WEEK BEGINNING 2-Jrn--aJo& 

ITEM 

Jim Fleck 

Collin sukow 

Chris Walker 

Tim Willis 

Dave Evans 

Sheila Abney 

Aimee Wendt 

Jameel Battle 

REF II 

JF 

cs 
CW 

TW 

DE 

SA 

AW 

JB 



- -- FLUOR FERNmD, INC -L GEOSYNTEC CONSULTANTS 

PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

DESCRIPTION: PHASE V WEEK BEGINNING 9-Jm-PQb 
FERNALD, OHIO PROJECT NO.: GQ3542 TASK NO.: 3 

i 0 
LOCATION: 



- 
FLUOR FERNALD, INC -- 

-L GEOSYNTEC CONSULTANTS 

d ' .  t 1 PERSONNELLOG - 
PROJECT. ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION: FERNALD, OHIO PROJECT NO.: GQ3542 TASK NO.: 3 

ITEM 

Jim Fleck 

Collin Sukow 

Chris Walker 

Tim Willis 

Sheila Abne 

;.I- 

F 



i. PERSONNEL LOG 

PROJECT 
LOCATION: 
DESCRIPTION: PHASE V WEEK BEGINNING 

ON-SITE DISPOSAL FACILITY (OSDF) 
FERNKD, OHIO PROJECT NO.: GQ3542 TASK NO.: 3 

23-Jan-06 

SAT SUN 
ITEM REF ID COMPANY 23-Jan 24-Jan 25-Jan 26-Jan 27-Jan 28-Jan 29-Jan 

MON TUES WED THURS FRI 

Jim Fleck JF GeoSyntec I /  / / / 
Collin Sukow CS GeoSyntec / I /  I / /  

ChrisWalker CW GeoSyntec / c/ / / / / 
Tim Willis TW GeoSyntec RT RT RT RT RT 
Dave Evans DE GeoSyntec / / / RT RT 
Sheila Abney SA GeoSyntec / / ,/ / / 
Aimee Wendt AW AEROTECH / / - / /  



- - 
-L GEOSYNTEC CONSULTANTS 
PERSONNEL LOG 

FLUOR FERNALD, INC 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

DESCRIPTION: PHASE V WEEK BEGINNING 30-Jan-06 
LOCATION: FERNALD, OHIO PROJECT NO.: GQ3542 TASK NO.: 3 

I 
ITEM !REFID 

Tim Willis I TW 

Dave Evans I DE 

Sheila Abne + 
MON TUES WED THURS 

COMPANY 30-Jan 31-Jan 1-Feb 2-Feb 

GeoSyntec / ,/ / 

I I I 

GeoSvntec I RT I RT I RT 
GeoSvntec I RT I RT I RT 

~ 

GeoSyntec ,/ ,/ 
AEROTECH ,/ 

RT 
RT 

L 



i 0 
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

FERNALD, Om0 PROJECT NO.: GQ3542 TASK NO.: 3 LOCATION: 
DESCRIPTION: PHASE V WEEK BEGINNING 6-Feb-Mo6 

J 
MON TUES WED THURS FRI SAT SUN 

ITEM REF ID COMPANY 6-Feb 7-Feb 8-Feb 9-Feb IO-Feb 11-Feb 12-Feb 

Jim Fleck JF GeoSyntec d / ' 
Collin Sukow CS GeoSyntec i d  i /  / /  

I ChrisWalker CW GeoSyntec w" r// / / 1 

Sheila Abney SA GeoSyntec L /  / / 
AimeeWendt AW AEROTEEH v" L/ / /  

Dave Evans DE GeoSyntec RT RT RT RT RT 
Tim Willis TW GeoSyntec RT RT RT RT RT 

--- 
~ 



- -- FLUOR FERNAL,D, INC rr GEOSYNTEC CONSULTANTS 

t 0 
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

PERSONNELLOG 

FERNALD, OHIO PROJECT NO.: (343542 TASK NO.: 3 LOCATION: 
DESCRIPTION: PHASE V WEEK BEGINNING 13-Feb-MOb 

MON TUES WED THURS FRI SAT SUN 
ITEM REF ID CObfPAbJY 13-Feb 14-Feb 15-Feb 16-Feb 17-Feb I&Feb 1PFeb 

Jim Fleck JF GeoSyntec / / / /  

Collin Sukow CS GeoSyntec / / r/ / /  

ChrisWalker CW GeoSyntec ,/ /, /' 4- 

Sheila Abney SA GeoSyntec c/ 1 / 
Aimee Wendt AW AEROTECH J / /  
Dave Evans DE GeoSyntec RT RT RT RT RT 
Tim Willis TW GeoSyntec RT RT RT RT RT 
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FLUOR FERNKD, INC -L GEOSYNTEC CONSULTANTS 

1 PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION: FERNALD, OHIO PROJECT NO.: (343542 TASK NO.: 3 
DESCRIPTION: PHASE V WEEK BEGINNING 20-Feb-06 

PERSONNEL LOG 0 0 6 4 3 9  

Tim Willis 

Dave Evans 

Sheila Abney 

Aimee Wendt 

TW GeoSyntec RT RT RT RT RT 
DE GeoSyntec RT RT RT RT RT 
SA GeoSyntec / / / I /  

AW AEROTECH J J  I f /  
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-L GEOSYNTEC CONSULTANTS FLUOR FERNAL,D, INC 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION: FERNALD, OHIO PROJECT NO.: GQ3542 TASK NO.: 3 
DESCRIPTION: PHASE V WEEK BEGINNING 27-Feb-06 

ITEM 

Jim Fleck 

Collin Sukow 

Chris Walker 

Tim Willis 

Dave Evans 

Sheila Abney 

AimeeWendt 

I 
MON TUES WED THURS FRI SAT SUN 

REF n> COMPANY 27-Feb 28-Feb 1-Mar 2-Mar 3-Mar 4-Mar 5-Mar 

JF GeoSyntec r /  I / /  

CS GeoSyntec / / r , r / r /  
CW GeoSyntec 1/ C / l / Y Y  

TW GeoSyntec RT RT RT RT RT 
DE GeoSyntec V6T A T  d T  RT RT 
SA GeoSyntec I / /  

AW AEROTECH A c/ r /  I / 
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FLUOR FERNmD, INC -L GEOSYNTEC CONSULTANTS 

Jameel Battle 

Aimee Wendt 

JB AEROTECH c/ 
AW AEROTECH c/ 
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FLUOR FERNALD, INC L GEOSYNTEC CONSULTANTS 

PROJECT: ON-SITE DISPOSAL. FACILITY (OSDF) 
FERNALD, OHIO PROJECT NO.: GQ3542 TASK NO.: 3 

(0 
LOCATION: 
DESCRIPTION: 

I I MON 
13-MW 

TUES WED THURS FRI SAT SUN 
14-JUII 15-MU 16-MU 17-MW 18-MW 19-MU 

Joe Greaves 

RT I RT I RT I RT I RT I 

JB AEROTECH 

I I 



Chris Walker CW GeoSyntec / / / y / r /  

Tim Willis TW GeoSyntec RT RT RT RT RT 
Dave Evans DE GeoSyntec L/. t/ 

Walter Ray WR GeoSyntec L/ d d / / 
John Carruth JC GeoSyntec / L/ 
Sheila Abney SA GeoSyntec c/ / / I /  

AimeeWendt AW AEROTECH L/ / d 
JeremyTibbs JT AEROTECH I /  J L/ r /  

, JoeGreaves JB AEROTECH / 1/ 
BrianCassidy BC AEROTECH / / L/ r / [ /  
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ChrisWalker 

Tim Willis 

Dave Evans 

Walter Ray 

John Carruth 

Sheila Abney 

Aimee Wendt 

Jeremy Tibbs 

JoeGreaves 

BrianCassidy 

PERSONNEL LOG 

CW GeoSyntec 

TW GeoSyntec RT RT RT RT RT 
DE GeoSyntec I /  r /  J J I / J d  
WR GeoSyntec L/ / A /  / 4 / / 
JC GeoSyntec / / L / / y  

AW AEROTECH / / / / / 
JT AEROTECH L/ t/ r /  L / r /  c/ 

SA GeoSyntec L/ / I/ r /  

JB AEROTECH L/ L/ / I/ / 
BC AEROTECH / / / / / /  / -  



- -- - 
FLUOR FERNmD, INC -L GEOSYNTEC CONSULTANTS 

PERSONNEL LOG 0 0 6 4 3 9  
t 

PROJECT: ON-SITE 
LOCATION: FERNALD, OHIO 
DESCRIPTION: PHASE V 

Jim Fleck I JF I GeoSvntec I d  
CollinSukow I CS I GeoSvntec I / 
Chris Walker CW GeoSyntec 

Tim Willis I TW I GeoSyntec I RT 
I I I 

Dave Evans DE GeoSyntec c/ 

Walter Ray WR GeoSyntec / 
John Carruth JC GeoSvntec J 

Sheila Abnev I SA I GeoSvntec I 
Aimee Wendt AW AEROTECH J 
Jeremy Tibbs JT AEROTECH / 
JoeGreaves JB AEROTECH J 

BrianCassidy BC AEROTECH / 

)ISPOSAL FACILITY (OSDF) 
PROJECT NO.: GQ3542 TASK NO.: 3 
WEEK BEGINNING 3-Apr-06 

I 
SAT I SUN I 
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FLUOR FERNALD, INC -L GEOSYNTEC CONSULTANTS 

DESCRIPTION: 

ITEM 

Jim Fleck 

CollinSukow 

Chris Walker 

Tim Willis 

Dave Evans 

Walter Ray 

John Carruth 

Sheila Abney 

AimeeWendt 

JeremyTibbs 

JoeGreaves 

BrianCassidy 

PHASE V WEEK BEGINNING 10-Apr-06 

MON TUES WED THURS FRI SAT SUN 
REF COMPANY IO-Apr 1 1-Apr 1ZApr 13-Apr 14-Apr 15-Apr 16-Apr 

JF GeoSyntec t/ /- 
CS GeoSyntec / / / / 
CW GeoSyntec / / / / 
TW GeoSyntec RT RT RT RT RT 
DE GeoSyntec t/ / / / / 

WR GeoSyntec L/ / / / / 
JC GeoSyntec d / 
SA GeoSyntec / / / / / 
AW AEROTECH t/ / d 

JT AEROTECH / / / d 
Trn&AU 

JB AEROTECH , 7&,,.* / l /  

T 4  BC AEROTECH I /  I/ ?cadiaq / / 
4- 



". - -- FLUOR FERNALD, INC -L GEOSYNTEC CONSULTANTS 
(0 PERSONNEL LOG 

I 
I PROJECT: 

LOCATION: FERNALD, OHIO I DESCRIPTION: PHASE V 
I 

~ 

I JimFleck I JF I GeoSvntec 

Collin Sukow CS GeoSyntec 

Chris Walker CW GeoSyntec 

Sheila Abney SA GeoSyntec 

Dave Evans DE GeoSyntec 

Walter Ray WR GeoSyntec 

John Carruth JC GeoSvntec 

Brian C&sidy BC AEROTECH 

JoeGreaves I JB IAEROTECH 
I I 

3N-SITE DISPOSAL FACILITY 
PROJECT NO.: 
WEEK BEGINNI~? m 17-A r 18-A r 19-A r 

/ I  J 

IOSDF) 
343542 TASKNO.: 3 

17-Apr-06 
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FLUOR FERNKD, INC -L GEOSYNTEC CONSULTANTS 

PERSONNEL LOG 

PROJECT: ON-SITE 
LOCATION: FERNALD, OHIO 
DESCRIPTION: PHASE V 

~ 

I I I MON 
ITEM REFID COMPANY 24-Apr 

Jim Fleck JF GeoSvntec / 

CollinSukow I CS I GeoSvntec I L /  

ChrisWalker I CW I GeoSvntec 1 L/ 
Sheila Abney 

Dave Evans 

Walter Ray 

John Carruth 

Brian Cassidv 

SA GeoSyntec r /  
DE GeoSyntec / 

WR GeoSyntec 

JC GeoSyntec 

BC AEROTECH 
~ ~~ 

Aimee Wendt AEROTECH I 
Jeremy Tibbs 

Joe Greaves 

?kiII$J 

JT I AEROTECH I I/ 
JB AEROTECH f l  

)ISPOSAL FACILITY (OSDF) 
PROJECT NO.: GO3542 TASK NO.: 3 - 
WEEK BEGINNING 24-Apr-06 

TUES WED THURS FRI SAT SUN 
25-Apr 26-Apr 27-Apr 28-Apr 29-Apr 30-Apr 

/ I /  I J  I V  I 

l /  I / I / I L J  I I-- 



I -- ~~ -- I -GEOSYNTEC CONSUL' 

I0 I PERSONNELLOG 
PROJECT 

~ _ _ _ ~  ____ 

LOCATION: FERNALD, OHIO 
DESCRIPTION: PHASE V 

~ 

ITEM REFID COMPANY 

Jim Fleck JF GeoSyntec 

Collin Sukow CS GeoSvntec 

I ChrisWalker I CW I GeoSvntec 

I SheilaAbnev I SA I GeoSvntec 

Dave Evans DE GeoSyntec 

Walter Ray WR GeoSyntec 

Joe Greaves JB AEROTECH 

Brian Cassidv BC AEROTECH 

~ 

'ANTS I I  FLUOR FERNALD, INC I 

I 3N-SITE DISPOSAL FACILITY (OSDF) 
PROJECT NO.: GO3542 TASK NO.: 3 - 
WEEK BEGINNING 1 -May-06 
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FLUOR FERNALD, INC -L GEOSYNTEC CONSULTANTS 

(0 I PERSONNELLOG I ., 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION: FERNALD, OHIO PROJECT NO.: GQ3542 TASK NO.: 3 
DESCRIPTION: PHASE V WEEK BEGINNING 8-May-06 

Jim Fleck 

Collin Sukow 

Chris Walker 

Sheila Abney 

Dave Evans 

Joe Greaves 

Aimee Wendt 

@tL&& 
I 
I 

REFID COMPANY 

JF GeoSyntec 

CS GeoSyntec 

CW GeoSyntec 

SA GeoSyntec 

DE GeoSyntec 

WR GeoSvntec 

JB I AEROTECH 

t 



t. t m m  
I -- ~ -- I LGEOSYNTEC CONSUL' 

(0 I PERSONNELLOG 

PROJECT: 
LOCATION: FERNALD, OHIO 
DESCRIPTION: PHASE V 

REFID COMPANY 

Jim Fleck GeoSvntec 

I CollinSukow I CS I GeoSvntec 

I ChrisWalker I CW I GeoSvntec 

I SheilaAbnev I SA I GeoSvntec 

Aimee Wendt AW AEROTECH 

Jeremv Tibbs JT AEROTECH 

'ANTS II FLUOR FERNALI 

3N-SITE DISPOSAL FACILITY (OSDF) 
PROJECT NO.: GQ3542 TASK NO 
WEEK BEGINNING 15-May-0 

_ _ _ _ _ ~ ~ ~  

i MON TUES WED THURS FRI 
15-May 16-May 17-May 18-May 19-May 

/ / / / I /  

/- / / / -  
/ / /  I / - -  

/ / -  / /  
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FLUOR FERNALD, INC , L GEOSYNTEC CONSULTANTS 

1 PERSONNELLOG 1 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION: FERNALD, OHIO PROJECT NO.: GQ3542 TASK NO.: 3 
DESCRIPTION: PHASE V WEEK BEGINNING 22-May-06 = 23-Ma 24-Ma 25-Ma 26-Ma 7 REFID COMPANY 22-Ma Tk-l-3 I JhFleck 4 /- 

I Collin skew CS I GeoSvntec 

J I J  Chris Walker 

Sheila Abney 

Dave Evans 

Billy Noravong 

Joe Greaves 

CW GeoSyntec 

SA GeoSyntec 

DE GeoSyntec 

ON GeoSyntec 

JB AEROTECH 

BC AEROTECH 

J(J 

Brian Cassidv 

Aimee Wendt 

Linse Coo er t- 



I- - -- - 
FLUOR FERNmD, INC -L GEOSYNTEC CONSULTANTS 

0 8 6 4 3 9  0 I PERSONNELLOG 
f 



- -- 
-L GEOSYNTEC CONSULTANTS 
PERSONNEL LOG 

FLUOR FERNALD, INC 

~~ 

PROJECT: 

ITEM 

ON-SITE DISPOSAL FACILITY (OSDF) 

REFID COMPANY 

1 

Jim Fleck 

Collin Sukow 

Chris Walker 

Sheila Abney 

Dave Evans 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ3542 TASK NO.: 3 
DESCRIPTION: PHASE V WEEK BEGINNING 5-Ju-05 

JF GeoSyntec 

CS GeoSyntec 

CW GeoSyntec 

SA GeoSyntec 

BN GeoSyntec 

DE GeoSvntec 

-- 

Lindsey Cooper 

Aimee Wendt 

LC AEROTECH 

AW AEROTECH 

Jeremy Tibbs 

Joe Greaves 

Brian Cassidy 

JT AEROTECH 

JB AEROTECH 

BC AEROTECH 



- I .  

ITEM REFID COMPANY 

I -L GEOSYNTEC CONSULTANTS I I  

SAT SUN MON TUES WED THURS FRI 
1 2 - J ~  1 3 - J u ~  14-Ju~ 1 5 - J ~  16-JUII 17-Ju~ 18-JUII 

FLUOR FEWALD, INC 

JF 

CS 

SA 

BN 

DE 

PERSONNEL LOG 

GeoSyntec / / / /  
GeoSyntec L/ / / /  

GeoSyntec - / 1 - / 

GeoSyntec 

GeoSyntec / w  

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION: FERNALD, OHIO PROJECT NO.: (343542 TASK NO.: 3 
DESCRIPTION: PHASE V WEEK BEGINNING 12-Ju~-06 

I Jim Fleck 

Collin Sukow 
~~ 

Sheila Abney 

Billy Noravong 

Dave Evans 

Aimee Wendt 

Brian Yeardlev 

BC ~AEROTECH~ I I I I I 
I I 



3. 
t ‘i. 

- -- - 
FLUOR FERNUD, INC -L GEOSYNTEC CONSULTANTS 

TUES 
20-JU 

PERSONNEL LOG 

PROJECT: ON-SITE DISPOSAL. FACILITY (OSDF) 
LOCATION: FERNALD, OHIO PROJECT NO.: GQ3542 TASK NO.: 3 
DESCRIPTION: PHASE V WEEK BEGINNING 1 9-Jw-06 

WED THURS FRI SAT SUN 
21-JW 22-JU 23-JW 24-JU 25-JW COMPANY 

Jim Fleck 

Collin Sukow 

Sheila Abney 

Billy Noravong 

Dave Evans 

Lindsey Cooper 

Aimee Wendt 

JF 

cs 
SA 

BN 

DE 

LC 

AW 

GeoSvntec 

GeoSyntec 

GeoSvntec 

GeoSyntec 

GeoSyntec 

AEROTECH 

AEROTECH 

I JeremvTibbs I I  JT AEROTECH 

Brian Cassid 

MON 
19-JW 

L 
1/ 



i. 

c. 

- - 
-L -- GEOSYNTEC CONSULTANTS FLUOR FERNALI~, INC 
PERSONNEL LOG 0 8 6 4 3 9  

I 

PROJECT: 
LOCATION: FERNALD, OHIO 
DESCRIPTION: PHASE V 

~ 

ITEM REFID COMPANY 

Jim Fleck JF GeoSyntec 

Collin Sukow CS GeoSyntec 

Sheila Abney SA GeoSyntec 

Billy Noravong BN GeoSyntec 

Dave Evans DE GeoSyntec 

Lindsey Cooper LC AEROTECH 

Aimee Wendt AW AEROTECH 

3N-SITE DISPOSAL FACILITY (OSDF) 
PROJECT NO.: GQ3542 TASK NO.: 3 
WEEK BEGINNING 26-Ju-06 

I 
MON TUES WED THURS FRI SAT SUN 
26-J~n 27-Ju~ 28-Ju~ 29-JU 30-Ju~ l-Jul 2-Jul 

J / / /  / /  

L 



- -- - 
FLUOR FERNALD, INC -L GEOSYNTEC CONSULTANTS 

ITEM 

Jim Fleck 

Collin Sukow 

SheilaAbney 

Billy Noravong 

PERSONNEL LOG 

MON m S  WED THLJRS FRI SAT SUN 
REF ID COMPANY 3-Jul 4-Jul 5-Jd 6-Jul 7-Jul 8-Jul 9-Jul 

JF GeoSyntec r /  / /- 
CS GeoSyntec /. /. dl/- 
SA GeoSyntec ,/ d L /  
BN GeoSyntec r /  J l /  c / /  

PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

DESCRIPTION: PHASE V WEEK BEGINNING 3-Jul-06 
LOCATION: FERNALD, OHIO PROJECT NO.: GQ3542 TASK NO.: 3 

Dave Evans 

Lindsey Cooper 

Aimee Wendt 

JeremyTibbs 

BrianCassidy 

Brian Yeardley 

k G -  

DE GeoSyntec L / /  / /  

AW AEROTECH / / /  / / v  
JT AEROTECH / /- r /  

BC AEROTECH l /  /-/ 
BY AEROTECH / L /  

LC AEROTECH ,/ 

.I4 &w / / J ~ r /  /- 



- -- - 
FLUOR FERNALD, INC -L GEOSYNTEC CONSULTANTS 

ITEM 

Jim Fleck 

PERSONNEL LOG 

MON TUES WED THURS FRI SAT SUN 
REF ID COMPANY IO-Jul Il-Jul 12-Jul 13-Jul 14-Jul 15-Jul 16-Jul 

JF GeoSyntec i/ / / / 
Collin Sukow 

Sheila Abney 

Billv Noravong 

Dave Evans 

Lindsey Cooper 

Aimee Wendt 

Jeremy Tibbs 

Brian Cassidy 

Brian Yeardlev 

- 
BN 

~ DE 

GeoSyntec / 
GeoSyntec / d 

GeoSyntec I /  ,/ 
GeoSvntec d J 

AW AEROTECH t/ 

JT AEROTECH L/ L/ 

BC AEROTECH r /  

1 BY AEROTECH 
I 

L 



r 
- -- FLUOR FERNALD, INC -L GEOSYNTEC CONSULTANTS 

REF ID 

PROJECT 
LOCATION: FERNAL.D, OHIO PROJECT NO.: GQ3542 TASK NO.: 3 

~ ~ ~ _-ITY (OSDF) 

DESCRIPTION: - PHASE V WEEK BEGINNING 17-Jul-06 

MON TUES WED THURS FRI ' SAT SUN 
COMPANY 17-Jul 18-Jul 19-Jul 2O-Jul 21-Jul 22-Jul 23-Jul ITEM 

Jim Fleck 

Collin sukow 

Sheila Abnev 

Billy Noravong 

Dave Evans 

Lindsev Coor>er 

Aimee Wendt 

Jeremy Tibbs 

Brian Cassidy 

Brian Yeardley 

l&aQ G w e r  

ON-SITE DISPOSAL FACE 



- -- - 
FLUOR FERNALD, INC -L GEOSYNTEC CONSULTANTS 

PERSONNEL LOG 

PROJECT: ON-SITE DISPOSAL FACLLITY (OSDF) 

DESCRIPTION: PHASE V WEEK BEGINNING 24-Jd-06 
LOCATION FERNALD, OHIO PROJECT NO.: GQ3542 TASK NO.: 3 

MON TUES WED THURS FRI SAT 
ITEM REF ID COMPANY 24-Jul 25-Jul 26-Jul 27-Jul 28-Jul 29-Jul 30-Jul 

Jim Fleck 

Collin Sukow 

Sheila Abney 

Billy Noravong 

Dave Evans 
~~~ ~ 

Lindsev CooDer 

Airnee Wendt 

Jeremy Tibbs 

Brian Cassidy 

Brian Yeardley 

h e  k t & t '  

SA 

BN 

DE 

LC 

AW 

JT 

GeoSvntec 

GeoSvntec 

GeoSyntec 

GeoSyntec 

GeoSyntec 

AEROTECH 

AEROTECH 

AEROTECH 

BC I AEROTECH 

BY AEROTECH + 



- 
FLUOR FERNLD, INC -- I ‘L GEOSYNTEC CONSULTANTS I I 

PERSONNEL LOG 



IC: 0. '8 

- -- - 
FLUOR FERNALD, INC -L GEOSYNTEC CONSULTANTS 

PERSONNEL LOG 

PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION: FERNALD, OHIO PROJECT NO.: GQ3542 TASK NO.: 3 
DESCRIPTION: PHASE V WEEK BEGINNING 7-Aug-06 



- -- - 
FLUOR FERNALD, INC -L GEOSYNTEC CONSULTANTS 

COMPANY 

GeoSyntec 

GeoSyntec 

GeoSyntec 

GeoSyntec 

GeoSyntec 

PERSONNEL LOG 

MON TUES 
14-Aug 15-Aug 

/ / 
/ / 

,/ t/ 

t/ 

/ / 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION: FERNALD, O H 0  PROJECT NO.: GQ3542 TASK NO.: 3 

SAT I SUN 

Jeremy Tibbs 

Brian Cassidy 

Brian Yeardley 

ITEM 

~ 

JT 

BC 

BY 

Jim Fleck 

Collin sukow 

Sheila Abney 

Billy Noravong 

Dave Evans 

Lindsey Cooper 

Aimee Wendt 

AEROTECH 

AEROTECH 

REF It 

r/ 
r /  / 

JF 

cs 
SA. 

BN 

DE 

LC 

AW 

WED ITHURSI  ,FRI 
19-Aug ! 20-Aug 



PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 
FERNALD, OHIO PROJECT NO.: GQ3542 TASK NO.: 3 LOCATION: 

DESCRIPTION PHASE V WEEK BEGINNING 2 1 -Aug-06 

MON TUES WED 
ITEM REF ID COMPANY 21-Aug 22-A~g 23-Aug 1 JimFleck JF 

CS Collin sukow 

Sheila Abney 

Billy Noravong 

Dave Evans 

Lindsey Cooper 

Aimee Wendt 

Jeremy Tibbs 

Brian Cassidy 

Brian Yeardley 

GeoSyntec / 

GeoSyntec / &- l /  

DE 

LC 

AW 

JT 

BC 

BY 

I I I ~-7 

GeoSyntec ,/ / / 
AEROTECH / /  

AEROTECH ,/ / / 
AEROTECH / ,/ 

, 

AEROTECH , /  - / 
AEROTECH / / 

1 GeoSZtec 1 7 7 ," 
GeoS tec / / 



$:- <‘>,,,;&;.; -‘ 

- -- FLUOR FERNALD, INC -L GEOSYNTEC CONSULTANTS 

I 
I ITEM 

J i m  Fleck 

Ned Meekins 

Sheila Abney 

Billy Noravong 

Dave Evans 

Lindsey Cooper 

Aimee Wendt 

\ 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

FERNUD, OHIO PROJECT NO.: GQ3542 TASK NO.: 3 

I 0  

LOCATION: 
DESCRIPTION: PHASE V WEEK BEGINNING 28-Aug-06 

SUN 
3-Sep 

v 
4/ 

cl 
/ 

I/ 

Jerem Tibbs L- 
Brian Cassid 

Brian Yeardle 

LC AEROTECH J u /  M /  

AW AEROTECH / / Ny u J  

Y 

v.l 



i >.‘ 
% - -- FLUOR FERNALD, INC -L GEOSYNTEC CONSULTANTS 

PERSONNEL LOG 

Sheila Abney 

BillyNoravong 

Dave Evans 

Lindsey Cooper 

Aimee Wendt 

Jeremy Tibbs 

Brian Cassidy 

Brian Yeardley 

R&Gb 

w /  / A /  SA GeoSyntec 

BN GeoSyntec pv /’ /- I /  / 

DE GeoSyntec 6 7 JY d Y  / /  / 
LC AEROTECH d ” ; ” / / J J  /- 

AW AEROTECH wd / - /  A /  J-  

JT AEROTECH Y /- P Y F F J Y  
BC AEROTECH lw / $ h q 7 *  JY 

Rf J I - (I 1 / / /  

BY AEROTECH >< x, >c xx< ‘>c 



- -- FLUOR FERNALD, INC 
- 
L GEOSYNTEC CONSULTANTS 

ITEM 

Jim Fleck 

NedMeekins 

Sheila Abney 

Billy Noravong 

Dave Evans 

Lindsey Cooper 

Aimee Wendt 

Jeremy Tibbs 

Brian Cassidy 

BrianYeardley 

PERSONNEL LOG 

SAT SUN MON TUES WED THURS FRI 
REF ID COMPANY 11-Sep 12-Sep 13-Sep 14-Sep 15-Sep 16-Sep 17-Sep 

JF GeoSyntec / J / J  

NM GeoSyntec / J Y J  
SA GeoSyntec / J J J  

BN GeoSyntec / 0.w J / /- 

DE GeoSyntec r/ q4 066 J 43-w 

LC AEROTECH ./ J QFf 0s 

AW AEROTECH / J ow J QFF 

JT AEROTECH d$+ p- J J  

BY AEROTECH f l f i  IJA 

BC AEROTECH J OK-' OFF 

/ 

L 

I - / 



- -- - 
FLUOR FERNALD, INC -L GEOSYNTEC CONSULTANTS 

PERSONNEL LOG 

PROJECT: 
LOCATION: FERNALD. OHIO 
DESCRIPTION: PHASE V 

ITEM REFID COMPANY 

Jim Fleck JF GeoSyntec 

Collin Sukow CS GeoSyntec 

SheilaAbnev I SA I GeoSvntec 

Billy Noravong BN GeoSyntec 

Dave Evans DE GeoSyntec 

Lindsey Cooper LC AEROTECH 

I ,  
Y I Y4 

RachelTatum I RT I GeoSvntec 

Y -p 

3N-SITE DISPOSAL FACILITY (OSDF) 
PROJECT NO.: GQ3542 TASK NO.: 3 
WEEK BEGINNING 



- -- FLUOR FERNALD, INC -L GEOSYNTEC CONSULTANTS 

MON TUES WED 
25-Sep 26-Sep 21-Sep 

/ /  / 
/ / /  

PERSONNEL LOG 

THURS FRI 
28-Sep 29-Sep 

/ [ /  

/ /  

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION: FERNALD, OHIO PROJECT NO.: GQ3542 TASK NO.: 3 
DESCRIPTION: PHASE V WEEK BEGINNING 25-Sep-06 

ITEM 
I I 

REFID COMPANY 

Billy Noravong 

Dave Evans 

J i m  Fleck 1 
BN GeoSyntec 

DE GeoSvntec 

SheilaAbnev I SA I GeoSvntec 

Lindsey Cooper 

Aimee Wendt 

Brian Cassidy 

Rachel Tatum 

LC AEROTECH 

AW AEROTECH 

BC AEROTECH 

RT GeoSyntec 

SAT 
30-Sep 



- 
L -- GEOSYNTEC CONSULTANTS 
PERSONNEL LOG 

1 

FLUOR FERNKD, INC 

J PROJECT: ON-SITE DISPOSAL, FACILITY (OSDF) 
LOCATION: FERNALD, OHIO PROJECT NO.: GQ3542 TASK NO.: 3 
DESCRIPTION: PHASE V WEEK BEGINNING 2-Oct-06 

I I I MON I TUES I WED I THURs1 FRI I SAT I SUN 
ITEM 

Jim Fleck 

CollinSukow 

Sheila Abney 

Billy Noravong 

Dave Evans 

Lindsey Cooper 

Aimee Wendt 

BrianCassidy 

RachelTatum 

REF ID COMPANY 2-0ct 3-0ct 4-0ct 5-0ct 6-0ct 7-0ct 8-0ct 

JF GeoSyntec / / / /  L/d / 

SA GeoSyntec / / / / /  

LC AEROTECH A / I /  J 
AW AEROTECH / t /  l /  

BC AEROTECH / I/ / L - 

CS GeoSyntec / / L/ / / . I / -  

BN GeoSyntec 

DE GeoSyntec I /  / / / / 

RT GeoSyntec i /  / / 



0 

0 

COMPANY 

GeoSvntec 

’? 

MON TUES WED THURS FRI SAT SUN 
9-0ct 1 0-Oct 1 1 -0Ct 12-0ct 13-0ct 14-0ct 15-Oct 

/ o/ 4 4  / 

- -- FLUOR FERNAL,D, INC -L GEOSYNTEC CONSULTANTS 

GeoSyntec 

GeoSyntec 

PERSONNEL LOG 

4 J / /  

I/ / J r / /  

PROJECT: 

GeoSyntec 

AEROTECH 

LOCATION: FE 
DESCRIPTION: 

/ / / /  
J A / / 

ITEM IREFID 

AEROTECH 

AEROTECH 

Jim Fleck I JF 

/ / -  / w 

r /  ,/ / /  4 

Collin Sukow 

GeoSyntec 

Sheila Abney 

Billy Noravong 

Dave Evans 

Lindsey Cooper 

Aimee Wendt 

r /  / rcl 

cs 
SA 

BN 

DE 

LC 

AW 

BrianCassidv 1 BC 

ON-SITE DISPOSAL FACILITY (OSDF) 
WALD, OHIO PROJECT NO.: GQ3542 TASK NO.: 3 

PHASE V WEEK BEGINNING 9-Oct-06 

GeoSyntec 



0 PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION: FERNALD, OHIO PROJECT NO.: GQ3542 TASK NO.: 3 
DESCRIPTION: PHASE V WEEK BEGINNING 16-Oct-06 

- - -- FLUOR FERNALD, INC -L GEOSYNTEC CONSULTANTS 

ITEM 

Jim Fleck 

MON TUES WED THURS FRI SAT SUN 
REF ID COMPANY 16-0ct 17-0ct 18-0ct 19-0ct 2O-Oct 2 1 -0ct 22-Oct 

JF GeoSyntec d / / / /  v d  



r - -- - 
FLUOR FERNALD, INC -L GEOSYNTEC CONSULTANTS 

PROJECT. ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION: FERNALD, OHIO PROJECT NO.: GQ3542 TASK NO.: 3 
DESCRIPTION: PHASE V WEEK BEGINNING 23-Oct-06 

4 
ITEM 

Jim Fleck 

Collin Sukow 

Sheila Abney 

Billy Noravong 

MON TUES WED THURS FRI SAT SUN 
REF ID COMPANY 23-0ct 24-0ct 25-0ct 26-0ct 27-0ct 28-0ct 29-0ct 

JF GeoSyntec . ' / / / / L / J  
CS GeoSyntec / /- / / I /  I/ 

SA GeoSyntec / / I - / /  J 
BN GeoSyntec 

J o e  ~~~ JG AE&Ti / /  


