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Mr. James A. Saric, Remedial Project Manager 
U.S. Environmental Protection Agency 
Region V-SRF-5J 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3590 

Mr. Tom Schneider, Project Manager 
Ohio Environmental Protection Agency 
401 East 5th Street 

. Dayton, Ohio 45402-291 1 

Dear Mr. Saric and Mr. Schneider: 

TRANSMITTAL OF REVISED INTEGRATED REMEDIAL DESIGN PACKAGE FOR AREA 2, 
PHASE I SOUTHERN WASTE UNITS 

The purpose of this letter is to  transmit the followhg: 

0 Revised draft of the Area 2, Phase I (A2PI) Integrated Remedial Design Package 
(IRDP). 

0 Responses to  EPA comments on the October 1997 A2PI IRDP draft submittal. 
0 DCN summary for Southern Waste Units (SWU) Site Preparation construction 

activities. 

Revised lntearated Remedial Design Package 

The enclosed IRDP represents a revised draft of the A2PI IRDP that was submitted t o  the 
U.S. Environmental Protection Agency (U.S. EPA) on October 23, 1997. This IRDP was 
revised in response to  regulatory comments; updated programmatic documents (Standard 
Evaluation Procedures, Waste Acceptance Criteria (WAC) Attainment Plan, real-time 
protocols); additional predesign sampling data; decisions made at the Department of Energy 
(DOE), U.S. EPA, and Ohio Environmental Protection Agency (OEPA) meetings, and other 
criteria. This working draft provided a basis of discussion at the April 7 and 8, 1998, 
meetings with the regulators. 
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This Integrated Remedial Design Package submission consists of: 

0 Implementation Plan 
0 Implementation Plan Appendices 
0 Revised Technical Specifications and Construction Drawings (for SWUs Excavation) 

lmdementation Plan 

The enclosed Implementation Plan is a revised draft that presents the current status of the 
document. 

lmdementation Plan Amendices 

The Implementation Plan contains the following appendices: 

0 Design Criteria Package (Appendix A) 
0 Surface Water Management Plan (Appendix B) 
0 Earthwork Calculations (Appendix C) 
0 Predesign Sampling Data (Appendix D) 

The first three appendices were revised based on previous comments and updated based on 
the latest information available about the project. Appendix D was updated and 
incorporates recently obtained and updated data. The Integrated Remedial Measurement 
Approach (Appendix E) was deleted from the Implementation Plan. Pertinent parts were 
incorporated into other components of the Implementation Plan. 

Construction drawinas and technical sDecifications 

The enclosed construction drawings and technical specifications are for the excavation 
phase of the SWUs project. The procurement process for this work is under way and a 
contract is scheduled to  be awarded on May 1, 1998. Upon receipt of regulatory approval, 
excavation in the SWUs is scheduled to begin before July 7, 1998. 

ResDonse to Comments 

The enclosed responses to  comments addresses both the U.S. EPA and OEPA comments on 
the October 1997 IRDP submission. These responses and actions are revised versions of 
the previous drafts that were presented and discussed with U.S. EPA and OEPA during 
meetings held on March 10 and 11, 1998. 

The construction drawings and technical specifications for the site preparation phase of the 
A2PI project were previously submitted to you. The enclosed Document Change Notice 
(DCN) Summary lists the DCNs for the project to  date. 

800002 
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Based on the discussions in the April 7 and 8, 1998, meeting, DOE is in a process t o  collect 
four additional borings in the Inactive Flyash Pile and six additional soil samples in the firing 
range area to  further confirm the boundaries for above-WAC material and Resource 
Conservation Recovery Act (RCRA) characteristic material, respectively. Results of these 
sampling and analyses will be summarized and submitted in a letter to the U.S. EPA and 
OEPA before final approval of the IRDP. 

If you have any questions or concerns regarding these documents, please contact 
Robert Janke at (513) 648-3124. 

Sincerely, 

FEMP:Nickel 

Enclosure: As Stated 

.hhnny W. Reising 
Fernald Remedial Action 
Project Manager 

cc wlenc: 

G. Jablonowski, USEPA-V, SRF-5J 
R. Beaumier, TPSS/DERR, OEPA-Columbus 
T. Schneider, OEPA-Dayton (total of 3 copies of enc.) 
F. Bell, ATSDR 
M. Schupe, HSI GeoTrans 
R. Vandegrift, ODH 
F. Barker, Tetra Tech 
D. Carr, FDF152-2 
J. Chiou, FDF152-0 
T. Hagen, FDF165-2 
J. Harmon, FDF19O 

T. Klimek, FDF152-0 
J. Wright, FDF152-0 
AR C:oordina,tor, FDF178 

V. Huff, FDF152-0 

cc wlo enc: 

N. Hallein, EM-421CLOV 
R. Heck, FDF12 
S. Hinnefeld, FDF12 
EDC, FDF152-7 
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20401-001 

2040 1-002 

20401-003 
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Borrow Area Changes 

VOID 

Woodchip Stockpile 
Relocation 

SUMMARY OF DESIGN CHANGE NOTICES @CNs) 
FOR AREA 2, PHASE I SITE PREPARATION PROJECT 

(As of March 31, 1998) 

Changed source of borrow material for infiltration 
barriers from the field along the south entrance road to. 
the OSDF Sedimentation Basin Stockpile 

Moved location of Woodchip Stockpile from north of 
the IFP to area around the meteorological tower 

Described 26 changes resulting from U.S. EPA and 
OEPA comment responses to Site Preparation package 

DCN Title Number DCN I 
8/27/97 

8/14/97 

8/27/97 20401-005 

20401-004 I VOID 

Response to OEPAIUSEPA 
Comments 

20401-006 Office Trailer Modifications 

2040 1-007 
~~~~~ ~ ~ 

Specified plugging existing culvert southwest of AFP 
with concrete instead of removing 

Specified depths of excavation in retention basins 
according to depth of impacted material to go to South 
Field Impacted Stockpile; directed that Non-Impacted 
Stockpile 1 be segregated by point of origin 

Prohibited stripping under two non-impacted 
stockpiles; specified textured geomembrane liner for 
three retention basins; directed contractor to not 
disturb above-WAC or lead areas, including during 
clearing operations: identified four additional potential 
above-WAC areas to be shown on drawings 

Indicated that monitoring well 3016 is to be abandoned 
by others 

. 

D0401-008 

8/27/97 

8/29/97 

9/9/97 

9/9/97 

2040 1-009 

2040 1-0 10 

20401-01 1 

20401-012 

Change to 28-inch Culvert 

Modification to Monitoring 
Wells 

Change to Messenger Sizes 
for Electrical Cable 

Deletion of 5 Years 
Experience Requirement for 
HDPE Pipe Installation and 
FusiodExtrusion Welding 

Changes to Impacted 
Material Excavation Depths, 
and Stockpile of 
Non-Impacted Materials 

Deleted requirement for verification of minimum of 
five years experience in HDPE pipe installation and 
fusiodextrusion welding 

Stockpile Stripping; . 
Textured Geomembrane; 
SWU Areas 

10/3/97 

~~~~ 

Deletion 
Office Trailer Furniture 

DCN Description Date I Issued 

I 9/2/97 
Specified an office trailer to be provided for FDF 
construction personnel 

~~~ ~~ ~ ~~ ~ 

Changed specified messenger cables I 9/16/97 

~ ~~ 

I 9/24/97 
Deleted all requirements for the contractor to provide 
furnitureloffice equipment for office trailers 

1 FER\A2PI\A2PI-IP\DCNSUMM.2Pl\April6. 1998 (1:53pm) 
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20401-015 

2040 1-0 16 

20401-017 

20401-018 

Add Second 13.2 KV Feeder 

Dial Type Thermometers 

Equipment Wash Facility 
Modifications 

Increase Height of Retention 
Basin 1 

20401-019 Modify Utility Pole for 
Subcontractor's Trailer 

20401-021 Geomembrane Physical 
Properties Modifications 

~ 

Relocation of Transfer Line 
Near Non-Impacted 
Stockpile 1 

SUMMARY OF DESIGN CHANGE NOTICES (DCNs) 
FOR AREA 2, PHASE I SITE PREPARATION PROJECT 

(continued) 

Date 
Issued Number DCN I DCN Title DCN Description 

~ 

10/21/97 2040 1-014 Change to Single Tap of 
6-inch Water Main 

Changed design to single tap of 6-inch water main with 
backflow preventor assembly installed above grade in 
heated enclosure; realigned approach into support area 
so traffic is not directed towards rad control point 
trailer 

Added second circuit and'crossarms to nine poles to 
avoid safety hazard of working near live bare wires 

10/16/97 

101 13/97 Deleted requirement of dial type thermometer 

1 O/ 10197 Redesigned layout and capacity of the equipment wash 
facility ' 

10/31/97 Increased height of berm around Retention Basin 1 to 
54 1 by placing sandbags 

CANCELLED - VOID 

~ _ _ _ _ _  

Deletion of AWWA 
'Specification Requirements 
for Transfer Line 

Deleted AWWA 906 and molded HDPE fittings 
requirements; reference AWWA C901 due to 
inconsistencies in specifications 

10128197 2040 1-020 

Added properties for textured geomembrane in 
specifications 

10/22/97 

Relocated collection ditch and culvert, limits of 
Non-Impacted Material Stockpile 1, transfer lines, and 
electrical lines to north due to erosion of Paddys Run 

12/5/97 2040 1-022 

2040 1-023 Delete Wet Flashover 
Requirement from 
Spec. 16370 

Deleted requirement for wet flashover due to insulators 
meeting other ANSI standards cited in specifications 

10/31/97 

~~ 

1 1/20/97 20401-024 Contamination Area - 
Basin 2 Terrace Face 

Revised South Field excavation to be performed as 
contaminated area. Slope north of Retention Basin 2 to 
be excavated as a contamination area; create special 
material transfer area; create separate section of South 
Field Impacted Stockpile; create rad control point; 
install rad fencing; direction for removal of special 
material according to Waste Management 

2040 1-025 Equipment Wash Facility 
Pipe Modification 

Increased diameter of HDPE wastewater line that 
drains the water from equipment wash facility from 
4-inch to 6-inch diameter 

11/18/97 

2040 1-026 Top Hat for High Voltage 
Gear 

~ 

Deleted top hat from switchgear detail and place a 
barrier in rear of cabinet and run cables through it to 
switch 

11/21/97 

2 FER\A2PI\A2PI-IP\DCNSlJMM.2PI\April6. 1998 (I53prn) 
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SUMMARY OF DESIGN CHANGE NOTICES (DCNs) 
FOR AREA 2, PHASE I SITE PREPARATION PROJECT 

(continued) 

120401-033 

DCN Title Number 

20401 -027 

DCN Description 

2040 1-028 

Aad-line to Cooling Tower 

Pins for Insulators 

Added line to new cooling tower to complete taps at 
north work area 

Deleted requirement of lead threads and approve use of 
nylon threads 

12/8/97 

11/21/97 

20401-029 Change in Dumped Rock 
Near Point 

Changed rock located near 18-inch storm line outlet 
from ODOT Type B to ODOT Type C 

20401 -03 1 

20401-030 

20401-032 

Change Transfer Line from 
Dual Containment Pipe to 
Single Pipe remain dual containment 

Changed from dual containment pipe to single wall 
pipe in areas above the GMA; below elevation 560 will 

12/8/97 

Modify Swale Detail (Rock 
Placement) 

Modified swale repair so that existing soils will not be 
excavated; rock placed to fit existing topography: rock 
piled and shaped at bottom of swale to use as key for 
rock face 

12/16/97 

~ Extend 13.2 KV Feeder CANCELLED - VOID Cancelled 

12/16/97 Response to OEPA 
Comments on Response to 

Changed specifications in response to OEPA comments 
on infiltration barrier and seeding 

~ OEPAIUSEPA Comments 

2040 1-034 

~ 

Deleted changes to 02200, 3.4.F authorized by 
DCN 20401-008; deleted plotting of four additional 
potential above-WAC areas authorized in 
DCN 20401-009 

Fuse Size Change I Changed fuse size from 200E to 175E I 12/17/97 

12/16/97 

~ 

20401-038 Clarification Suspension 
Insulators 

20401-039 Clarification of Insulators 
and Tying 

20401-040 Modification to Location of 
Ditch No. 12 

Modification of Trace Wire 
Installation 

I2040 1-04 1 

~ 

20401-035 

20401-036 

20401-037 

~~ 

Modifications to DCNs 
20401-008 and -009 

Diversion Box Penetration 
and Discharge Line 
Modification 

Change in Elevation of 
Berm Around Retention 
Basin 1 

~ ~~~ 

Clarified insulators and changed taps. 

CANCELLED 

Revised location of Ditch No. 12 

Required placement of trace wire continuous over top . 
of pipe, 6-inches below finish grade 

1/22/98 

Cancelled 

1/6/98 

1/14/98 

Modified routing of 6-inch discharge line into diversion 
box of SWRE3 

Revised design of Retention Basin 1 to increase berm 
height to elevation 541.5; eliminated requirement of 
sand bagstsilt berm authorized in DCN 20401-018 

12/24/97 

1/6/98 

f 
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Modified north anchor trench of Retention Basin 2 

SUMMARY OF DESIGN CHANGE NOTICES (DCNs) 
FOR AREA 2, PHASE I SITE PREPARATION PROJECT 

(continued) 

1/14/98 

DCN I 
Number ' 

20401-042 

DCN Title 

Modification of Anchor 
Trench for Basin 2 

20401-043 

20401-044 

20401-045 

20401-046 

20401-047 

20401-048 

20401-049 

Modification of Erosion 
Control for Non-Impacted 
Material Stockpile 1 

Eliminate Pole 25R 

Pole 14R Guy and Anchor 

Modification of Infiltration 
Barrier Placement and 
Compaction 

Modification to the Height 
of the Impacted Material 
Stockpile 

Alternate Source for Clay 
Borrow 

Delete Anchor from 
Pole 11R 

Changed maximum height requirement of South Field 
Impacted Stockpile from 20 feet to a maximum 
height-to-base ratio of 0.20 

Specified second borrow source for infiltration barrier 
material as Welch Sand and-Gravel 

Removed guy anchor from pole 

CANCELLED 

Changed requirement of 5-feet of cover to 3.5-feet 
over transfer, treatment and discharge lines 

Relocated pole 

Replaced mechanical tie-ins with compression fittings 

Modified drawings to remove "hold" from details 

Revised electrical deadend. Centered phase be 
deadended on poles using thru-bolts or double arming 
bolts 

DUPLICATE; same as DCN 20401-056 

Removed work authorized by DCN 20401-027 

Specified use of insulated downguys 

20401-054 I Remove Switch Gear Hold 

1/16/98 

1/16/98 

1/22/98 

1/14/98 

1/22/98 

1/22/98 

2/9/98 

2/4/98 

2110198 

Cancelled 

2/24/98 

~ 2/17/98 

20401-050 

20401-051 

20401-052 

20401-053 

Tower Scope 

Temporary Modification to 
Ditch D-8B 

Installation of Transfer Line 

Move Pole 41 

Taps Off 13.2 KV Overhead 
Line 

20401-055 

FERV\2PIV\2PI_IP\~NSUMM.2PI\April 6. 1998 (153prn) 

13.2 KV Deadend Revision 

DCN Description 

20401-058 

Date I Issued 

Insulated Down Guys 

Added rock check dams in three ditches with silt fence 
outside of them; eliminated silt berm from around 
Non-Impacted Stockpile 1 ; placed sandbags between 
Retention Basin 1 and Non-Impacted Stockpile 1 

Eliminated one pole and shorten another pole 
~~ 

Eliminated guy and anchor from pole 

Modified requirements for placement and compaction 
testing of infiltration barrier material 

1/15/98 

1/22/98 

1/22/98 

1 11 6/98 

4 
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DCN Title DCN 
Number 

SUMMARY OF DESIGN CHANGE NOTICES @CNs) 
FOR AREA 2, PHASE I SITE PREPARATION PROJECT 

(continued) 

Date 
Issued DCN Description 

2040 1-059 

20401-060 

20401-061 

20401-062 

20401-063 

2040 1-064 

120401-065 

20401-066 

2040 1-067 

20401-068 

Modification Retention 
Basin 2 

Deleted infiltration barrier from Retention Basin 2; 
place geomembrane and Fabriform@ with concrete in 
basin 

Approved leaving in-place corrugated metal pipe 
(installed for shoring devices) around lift stations 

Approved leaving existing pole that was scheduled to 

21 11/98 

I .  

21 13/98 CMP usage for Manhole 
Installation Concrete Form 

Relocation of Gravel 
Roadway Entrance Support be removed 
Area 

Elimination of Berm at 
Non-Impacted Stockpile 2 

2/17/98 

Removed of berm around Non-Impacted Stockpile 2; 
DISAPPROVED - TO BE BUILT AS SHOWN ON 
DRAWINGS 

Disapproved 

Cable Stringing' and Guying 

Vacuum Breaker for Post Specified installation of vacuum breakerdbackflow 3/19/98 
Hydrants preventors on hydrants 

Cleanout Tee Modification Modified to cleanout tees 3/13/98 

Delete Furniture 31 19/98 
Requirements for 
Radiological Control Point 
Facility Trailer 

Modification to 
DCN 20401-059 and 
Installation of Fencing for Fabriform@ 
Around Basin 2 

Modification to Transfer 
Line Air Release Valve and 
Cleanout Assemblies 

Revised cable stringing values and procedures 3/5/98 

Deleted requirement for contractor to provide tables 
and chairs for the rad control point trailer 

Added fence around Retention Basin 2 for deer 
protection; delete requirement from DCN 20401-059 

3/26/98 

Deleted one air release assembly from transfer line: 3/28/98 
modified design of other four accordingly 
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TECHNICAL REVEW COMMENTS ON 
"INTEGRATED REMEDIAL DESIGN PACKAGE FOR AREA 2, PHASE I" 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

GENERAL COMMENTS 

Commenting Organization: U.S. EPA Commeritor: Saric 
Section #: NA (Not Applicable) Page #: NA Line#: NA 
Original General Comment #: 1 
Comment: Throughout the implementation plan, the text cites the "Sitewide Excavation Plan" 

(SEP) as providing additional information required for implementation of the integrated 
remedial design package (IRDP). However, the regulatory agencies have not yet 
approved the SEP. The IRDP cites the SEP regarding issues, such as the "hot spot" 
criterion, which are unresolved. The SEP must be approved by the regulatory agencies 
before the IRDP can be implemented. The same problem is associated with several 
other general documents, including the "Waste Acceptance Criteria (WAC) Attainment 
Plan" and the revised "Sitewide CERCLA Quality Assurance Project Plan. I' 

Response: Significant progress has been made in the last few months to finalize all the necessary 
guiding documents of the IRDP. The draft final Waste Acceptance Criteria (WAC) 
Attainment Plan was submitted to the agencies on January 30, 1998. Several technical 
meetings have been held between U.S. EPA, OEPA, and DOE between 
November 1997 and January 1998 to discuss various SEP issues; DOE believes that all 
major issues have been resolved in these meetings. Based on the resolutions achieved, 
formal responses to both U.S. EPA and OEPA comments on the SEP were submitted to 
the agencies on February 2, 1998. DOE is currently revising the SEP to incorporate 
changes per these responses. Finalization of the SEP is contingent upon EPA approval 
of the comment responses. 

The SEP, WAC Attainment Plan, and revised Sitewide CERCLA Quality Assurance 
Project PIan will establish final overall policies for the SCEP and the IRDPs. By the 
middle of April 1998, these guiding documents should be approved by the agencies. 
In the interim, steps have been taken to ensure that comment responses for the A2PI 
IRDP, the SEP, and the revised WAC Attainment Plan are consistent. When these 
two guiding documents are finalized, the A2PI IRDP can be finalized and readied for 
implementation. 

Action: No action. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: NA Page#: NA Line #: NA 
Original General Comment #: 2 
Comment: The text in Section 3 .O of the implementation plan refers to several specifications and 

drawings that are not included in the IRDP. For example, Line 2 on Page 3-3 refers to 
specification "SPSpec 02100" and drawing "SPDwg G0005," which are not included in 
the specifications and drawings for the IRDP. The IRDP should be revised to include 
all drawings and specifications referred to in the text of the implementation plan. 

FER\AIPIlMP.PLN\IRDPUSEP.A\April6. 1998 (357pm) 1 
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Response: The IRDP consists of the Implementation Plan (IP), site preparation design package 
(technical specifications and construction drawings), and excavation design package 
(technical specifications and construction drawings). The IP references both the site 
preparation and excavation design packages. The site preparation design package, 
although part of the IRDP, was provided to U.S. EPA and OEPA for review on June 
16, 1997. It was not resubmitted with the IP and excavation design package. DOE has 
responded to comments on the site preparation design package and the work is on- 
going. DOE has provided updated design documents to the regulators in 
September, 1997 and February, 1998. 

Action: Updated drawings and technical specifications for excavation will be submitted with the 
next IRDP submittal. 

Commenting Organization: U.S. EPA Commentor: Saric 
Appendix #: D Page #: Tables Line#: NA 
Original General Comment #: 3 
Comment: The text describing the tables in Appendix D of the implementation plan does not 

identify the labeling scheme used for the sampling locations (see Original Specific 
Comment 11). In addition, a number of the tables contain a "Qual. " column that 
appears to identify some nonstandard data qualification labels (see Original Specific 
Comment 17). Appendix D should be revised to address these issues. 

Response: Agreed. 

Action: Both the tables and text of Appendix D will be revised to clearly explain the following 
sample identification scheme: 

a R = radiological analytical suite 
a M = metals analytical suite 
a SP = semivolatiles and pesticides/PCBs analytical suite 
a D = duplicate sample collected 
a G = HPGe measurement 

In addition, the data qualification labels will also be clearly defined as follows: 

a NV = not validated 
a 2 = a more technically usable or representative result exists in another 

analysis of sample; result should not be used; coded for informational 
purposes only 

a - = noqualifier 
a R = rejected 
a U = not detected above method detection limit 
a J = estimated value 

Commenting Organization: U.S. EPA Commentor: Saric 
Appendix #: E Page #: NA Line#: NA 
Original General Comment #: 4 
Comment: The integrated measurement approach presented in Appendix E of the implementation 

plan does not reflect an objective evaluation of the accuracy and reliability of real-time 
measurement technologies. For example, Section E. 1 refers to the ability of the high- 
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purity germanium detector (HPGe) to provide accurate and representative 
measurements of radionuclide concentrations. As discussed in recent meetings between 
the U.S. Department of Energy (DOE) and the regulatory agencies, the accuracy and 
reliability of the real-time measurement technologies are still in question and thus such 
a statement is unwarranted. The text also contains numerous vague phrases, such as 
"in good agreement'' and "results correlated well, 'I regarding the comparability of in 
situ and laboratory measurements. In addition, Section E. 1.5.2.1 primarily discusses 
the three "major strengths" of HPGe measurements and provides only a brief .and 
incomplete discussion of the limitations of HPGe measurements (see Original Specific 
Comment 21). DOE should revise Appendix E to present a more objective and 
realistic evaluation of the real-time measurement technologies. 

Response: See response to U.S. EPA General Comment No. 4 for the July 1997 SEP 

Action: See action for the referenced comment. Appendix E is being deleted (at the suggestion 
of OEPA) and appropriate text from the appendix will be incorporated in the body of 
'the Implementation Plan (see response to OEPA Comment No. 79). 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: NA Page #: NA Line#: NA 
Original General Comment #: 5 
Comment: Throughout the specifications, the text requires the contractor to meet requirements 

specified in Parts 6 and 8 of an unidentified document. For example, Section 1.5 on 
Page 3 of Specification No. 02150 refers to health and safety and training requirements 
specified in Part 8. Similarly, Section 1.1 on Page 1 of Specification No. 02205 refers 
to dust control measures specified in Part 6. The specifications should be revised to 
provide complete information and, when appropriate, to provide complete and correct 
references to other documents. 

Response: The Parts 6 and 8 referenced throughout the technical specifications refer to parts of the 
contract documents that each potential contractor receives. The technical specifications 
and construction drawings themselves are part of the same contractual document. This 
is standard contractual language. 

Action: No action. 

SPECIFIC COMMENTS 

"Area 2, Phase I Southern Waste Units Implementation Plan 
for Operable Unit 2" 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: 2.3.2 Page #: 2-6 Line#: 15 
Original Specific Comment #: 1 
Comment: The text cites a document as "Parsons 1996c." However, the reference section lists no 

documents prepared by "Parsons." The reference section should be revised to list the 
document cited. 3 

Response: Noted. 

FERUZPIlMP.PLNURDPUSEP.A\April6. 1998 (357pm) 3 
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Action: The reference section will be revised to include the Parsons document cited in the text. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: 2.3.3 Page #: 2-7 Line#: 10 
Original Specific Comment #: 2 
Comment: The text states that uranium concentrations of up to 6,700 grams per liter were detected 

in the groundwater, which appears to be incorrect. The units of concentration should 
be checked and corrected. 

Response: Noted. The correct units are micrograms per liter. 

Action: The text will be revised to read "6,700 pglL". 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: 3.0 Page#: 3-1 Line #: NA 
Original Specific Comment #: 3 
Comment: The text lists several plans as components of the "safe work plan." The list should be 

revised to include the site-specific health and safety plan, which will contain the 
project-specific health and safety requirement matrices (see Section 5.0) that are yet to 
be developed. 

Response: The Safe Work Plan that is detailed on page 3-1 is developed by the contractor that has 
been awarded the contract for each phase of the project. It encompasses all the work to 
be performed by the contractor, and incorporates in its individual component plans (1) 
the tasks to be performed - the work plan aspect, and (2) the general and task-specific 
mitigators (e.g., personnel protective equipment, engineering and administrative 
controls, pre-job planning and permits, personnel and work zone occupational air 
monitoring, medical monitoring and medical surveillance, and decontamination and 
disposal procedures) - the safety plan aspect. The contractor must utilize the 
project-specific environmental health and safety and training requirements matrix to 
determine the general and task-specific health and safety requirements for the 
development of their safe work plans. DOE'S representative must approve the 
contractor's Safe Work Plan to ensure compliance with the project-specific 
environmental health and safety and training requirements matrix. 

Action: No action. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: 3.3.2.2 Page#: 3-14 Line #': 19 to 21 
Original Specific Comment #: 4 
Comment: The text refers the reader to Figure 3-6, which indicates that excavation of soil above 

the contaminated material that exceeds the WAC will be conducted in 3+1-foot lifts. 
However, as discussed in Specific Comment 15, limited data exists on the vertical 
extent of above-WAC contamination. Table D-8 indicates that the upper elevation of 
the above-WAC contamination is quite irregular. Therefore, the overburden of below- 
WAC material may include some above-WAC material, and some below-WAC 
material may be present in the upper parts of the presumed mass of above-WAC 
material. Because the WAC are not to be exceeded, a more cautious procedure (for 
example, excavation of soil overburden in 1-foot lifts) should be used to access the 
above-WAC material. The text should be revised to address this issue. 
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Response: See DOE No. 1 presented in the OEPA comments response portion of this Response to 
Comments package. 

See also response to OEPA Comment Nos. 70 and 75. 

Action: All existing data will be presented in Appendix D of the revised Implementation Plan to 
bound the extent of the above-WAC material. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: 3.3.2.5 Page#: 3-17 Line#: NA 
Original Specific Comment #: 5 
Comment: The text provides a list of special materials that require special treatment before their 

disposal in the On-Site Disposal Facility or elsewhere. In view of the discovery of a 
large quantity of bricks in A2PI during site preparation activities, the text should also 
discuss acid brick, which must be disposed of off site. 

Response: See DOE No. 1 presented in the OEPA comments response portion of this Response to 
Comments package. 

Action: . The text of the Implementation Plan will be revised to include acid brick as a special 
material. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: 3 Page #: Figure 3-6 Line#: NA 
Original Specific Comment #: 6 
Comment: Figure 3-6 refers to Figure 3-3 regarding "details on above WAC excavation. " 

However, Figure 3-3 does not provide any such details. The reference to Figure 3-3 
should therefore be revised. 

Response: Noted; the correct figure to reference is Figure 3-7. 

Action: Figure 3-6 will be revised to reference Figure 3-7 for details regarding above-WAC 
excavation. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section#: 6 Page#: 6-24 Line#: NA 
Original Specific Comment #: 7 
Comment: Table 6-1 indicates that the estimated volume of impacted material at the inactive fly 

ash pile is 97,000 cubic yards (yd3); however, Section 3.3.1 on Page 3-12 indicates that 
the volume of impacted material at the inactive fly ash pile is 114,000 yd3. The text or 
table should be revised to resolve this discrepancy. 

Response: The 114,000 yd3 of material referenced in Section 3.3.1 on Page 3-12 is the total 
amount of material to be excavated from the Inactive Flyash Pile (IFP). The 97,000 
yd3 of material in Table 6-1 is the estimated volume of Category 1 Impacted Material 
from the IFP; the remaining 17,000 yd3 of material in the IFP is anticipated to be 
comprised of other categories, as defined by the Impacted Material Placement Plan for 
the On-Site Disposal Facility. See response to OEPA Comment No. 5 for discussion 
on earthwork volumes throughout the Implementation Plan. 
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Action : See action for the referenced comment. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: A.2.3.1 Page #: A.2-10 Line#: NA 
Original Specific Comment #: 8 
Comment: The text in the first paragraph and eighth sentence under the "Retention Basin" 

subheading should be revised to read as follows: "transfer line that will empty through 
the sluice gate". 

Response: Noted. 

Action: The referenced text will be revised as suggested. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: A.2.3.1 Page #: A.2-11 Line #: NA 
Original Specific Comment #: 9 
Comment: The fourth sentence of the first paragraph should be revised to read as follows: "The 

minimum force main velocity during the pumping cycle will be 3.0 feet per second". 

Response: Noted. 

Action: The referenced text will be revised as suggested. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: A.2.3.1 Page #: A.2-11 Line #: 14 and 15 
Original Specific Comment #: 10 
Comment: The text states that the high-level alarm will detect liquid levels above a maximum 

setpoint in the lift station. However, it is not clear where the alarm level will be set. 
The maximum liquid level in the lift station can be as high as the maximum liquid level 
in the reservoir. If the alarm level is set above the maximum liquid level in the lift 
station, the high-level alarm will never be activated and therefore is not necessary. 
Moreover, the top of the lift station should be higher than the maximum liquid level in 
the reservoir. The text should be revised to clarify this matter. 

Response: Agree; the overflow spillways are from 1-3 foot below the lift station tops, so the 
spillway elevation will ultimately limit the water level in the lift station. 

Action: The Design Criteria Package will be revised to delete the paragraph "Leak Detection 
SystedHigh Level Alarm". 

Commenting Organization: U.S. EPA Commentor: Saric 
Appendix#: D Page#: NA Line#: NA 
Original Specific Comment #: 11 
Comment: The text does not describe the labeling scheme associated with the sample numbers 

shown in the data tables and sampling locations shown in the figures. A description of 
the entire sample number code should be provided to clarify the sampling scheme and 
allow proper evaluation of the information in the tables and figures. One problematic 
example appears in Table D-7, where the 'difference between "IFP-B2-C-3-M, I' and 
"IFP-B2-C3-SPff is not clear. The text should be revised to address this issue. 

008014 
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Response: See response to U.S. EPA General Comment No. 3. 

Action: See action for the referenced comment. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: D. 1 Page#: D-3 Line#: 19 
Original Specific Comment #: 12 
Comment: The text refers the reader to Figure D-1 1 for reuse characterization sampling locations 

in the retention basins. However, these sampling locations are not shown in the figure 
cited. The text should be revised to cite one or more figures that show these sampling 
locations. 

Response: Noted; incorrect figure cited. The original text has been revised and a specific 
correction is not valid. The revised text refers to appropriate figures. 

Action: Text has been revised to reference the appropriate figures. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: D.2 Page#: D-4 Line #: 13 and 14 
Original Specific Comment #: 13 
Comment: The text refers the reader to Table D-8 for HPGe measurement results for total uranium 

in the above-WAC areas. However, these results are not presented in Table D-8, nor 
are they reported in any other table in Appendix D. The appendix should be revised to 
include a table with the HPGe measurement results for total uranium in the above- 
WAC areas. 

Response: Noted; incorrect table citation. 

Action: A table listing HPGe measurements for the above-WAC area will be added, as well as 
appropriate text discussion. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: D.2 Page#: D-5 Line #: 1 to 14 
Original Specific Comment #: 14 
Comment: The text states that soil sample analytical results for total uranium in Southern Waste 

Unit (SWU)-1 through SWU4 and for technetium-99 (Tc-99) in SWU-4 did not 
confirm the elevated concentrations of these contaminants previously reported. 
However, no explanation for the lower detections of total uranium and Tc-99 is 
provided. The text should be revised to include an explanation for the lower detections 
of these contaminants--especially Tc-99, which will no longer be considered an area- 
specific constituent of concern for A2PI. 

Response: See response to OEPA Comment No. 19 and DOE No. 1 presented in the OEPA 
comments response portion of this Response to Comments package. 

Action : See action for the referenced comments. 
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Commenting Organization: U.S. EPA Commentor: Saric 
Section #: D.2 Page#: D-5 Line #: 24 to 27 
Original Specific Comment #: 15 
Comment: The text states that uranium concentrations exceeding the WAC of 1,030 milligrams per 

kilogram (mg/kg) are assumed to be present only between 15 and 26.5 feet below 
ground surface (bgs). This assumption is based on above-WAC analytical results for 
two samples, one collected 15 to 15.5 feet bgs and the other collected 26 to 26.5 feet 
bgs. However, the deepest sample was obtained from 27 feet bgs, and overall, limited 
information is available regarding the contamination levels in this depth range. 
Therefore, the vertical extent of contamination has not been adequately defined. The 
data raises a similar concern regarding the horizontal extent of contamination at 15-foot 
bgs levels. The text should be revised to discuss how DOE will further delineate the 
extent of contamination and ensure proper segregation of above-WAC soils excavated 
above and below the 15- to 26.5-foot-bgs depth range. 

See response to OEPA Comment Nos. 70 and 75. Response: 

Action: See actions for the referenced comments. 

Commenting Organization: U.S. EPA 

Original Specific Comment #: 16 
Comment: , 

Commentor: Saric 
Line #: NA ' Appendix #: D Page #: Figure D-4 

Figure D-4 identifies concentrations of total uranium 'based on HPGe measurement 
results. A figure presenting total uranium concentrations based on laboratory analytical 
results would provide more reliable information and would allow easier comparison of 
HPGe and laboratory results. In addition, Figure D-4 identifies total uranium 
concentrations using colored circles. However, it is difficult to distinguish the color of 
the circles used for concentrations of 25 to 50 mg/kg from the color of the circles used 
for concentrations exceeding 50 mg/kg. Figure D-4 should be revised to more clearly 
present this in forma tion. 

Response: Noted. The only area in which physical samples were'collected at an HPGe 
measurement location (one-to-one correlation) was in the fill area. These results are 
presented in Table D-5 (HPGe Measurements vs Total Uranium BromoPADAP 
Results). Agree that the shading of dot indicating HPGe measurement > 50 pprn is too 
close to that indicating HPGe measurement of 25-50 pprn and needs to be revised. 

Action: Shading of dot indicating HPGe measurement > 50 pprn will be revised. 

Commenting Organization: U.S. EPA Commentor: Saric 
Appendix #: D Page #: Tables Line#: NA 
Original Specific Comment #: 17 
Comment: Tables D-3, D-4, D-6, D-7, and D-8 contain a "Qual." column that Iists labels for data 

qualification purposes. Some of the labels, such as "NV" and "Z," are nonstandard. 
The tables should be revised to clearly identify each data qualification label used. 

Response: See response to U.S. EPA General Comment No. 3. 

Action: See action for the referenced comment. 
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Commenting Organization: U.S. EPA Commentor: Saric 
Appendix #: D Page #: Table D-5 Line#: NA 
Original Specific Comment #: 18 
Comment: Table D-5 compares HPGe measurement results and laboratory analytical results. The 

results that raise concern are those in which the laboratory result exceeds the HPGe 
result. For example, the HPGe result for sample FA-W1-31 is 18.7 mg/kg while the 
laboratory result is 79 mg/kg, and the HPGe result for sample FA-W1-51 is 14.9 
mg/kg while the laboratory result is 51 mg/kg. In both cases, the HPGe result is less 
than 20 mg/kg and the laboratory result is greater than 50 mg/kg. DOE should revise 
the text to (1) explain these discrepancies and (2) present a plan for ensuring that such 
discrepancies will not result in improper assessment of contamination levels in soil. 

Response: In some cases, HPGe measurements co-located with single physical samples, the HPGe 
and the physical sample results may differ. Whether or not such differences are 
significant depends on the measurement objectives. 

A primary objective of using HPGe for A2PI site preparation activities was to ascertain 
if possible WAC exceedance areas existed within the field of view and away from the 
location of physical samples. Because neither HPGe measurements nor physical 
sample data remotely approached 1030 ppm, the differences noted in the comment are 
insignificant relative to the measurement objectives. 

See also the response to U.S. EPA General Comment No. 4, particularly the section of 
the response that addresses the User's Manual. This manual will have sections 
specifically addressing how hot spots and potentially above-WAC surface soils will be 
evaluated using in situ gamma spectrometry. 

. 

Action: No action. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: E. 1 Page #: E-1 Line#: 12 
Original Specific Comment #: 19 
Comment: The text states that the hot spot criterion is three times the final remediation level 

(FRL). However, the Area 1, Phase I certification report uses twice the FRL as the hot 
spot criterion. The text should be revised to address this discrepancy. 

Response: See response to U.S. EPA General Comment No. 2 for the July 1997 Draft Sitewide 
Excavation Plan. 

Action: Appendix E is being deleted (at the suggestion of OEPA) and appropriate text from the 
appendix will be incorporated into the body of the Implementation Plan (IP) . 
Reference will be made to the SEP section containing the discussion of hot spot 
criteria. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: E. 1.4.2 Page #: E-5 Line #: 10 to 13 
Original Specific Comment #: 20 
Comment: The text discusses an addendum report to the initial comparability study that extends 

the comparability of HPGe measurements and laboratory data for radium-226 to higher 
concentrations using a correction algorithm. However, concerns regarding the 
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correction algorithm and the sparsity of data used in the study have been identified in 
U.S. EPA comments on the addendum report. Therefore, Section E. 1.4.2 should be 
revised to indicate that the issue regarding the comparability of radium-226 results is 
unresolved. 

Response: The U.S. EPA concerns with the radium-226 addendum were the subject of a 
conference call in early January between the Real-Time Technical Work Group 
participants. As discussed among the participants, the issue is not whether the 
correction algorithm presented in the radium-226 addendum to the 1997 comparability 
study is sufficient for ASL B data, but rather whether the algorithm is sufficient for 
ASL D data. The consensus path forward was to acquire additional data and 
re-evaluate the correction algorithm (the basic approach of developing and using a 
correction algorithm did not seem to be a concern). In the A1P2 predesign sampling 
and analysis program, a number of HPGe measurements were made in the vicinity of 
the sewage treatment plant (STP) at locations where physical samples were also taken 
for total uranium analysis. As residual material in these samples still exists, they will 
be analyzed for radium-226 in order to compare with the HPGe data. The significance 
of these samples is that total uranium data were elevated in the vicinity of the STP. 
Thus, radium-226 data may also be elevated. If so, the data could fall in a portion of 
the radium-226 lab/HPGe correlation curve where relatively few data points currently 
exist (near the FRL for radium-226). If the data cluster near the curve, the validity of 
the curve would be significantly enhanced. If the points fall well off the curve, or if 
there is abundant scatter, additional work necessary to better define the curve would be 
indicated. Additional A 1P2 data have been identified, from approximately 20 
co-located HPGe/physical sample locations. The first batch of samples is currently 
being analyzed by alpha spectrometry in the on-site laboratory. The results from these 
samples should satisfy the concern with respect to sparsity of data and, therefore, the 
ultimate determination of the correction algorithm. 

Action: Appendix E is being deleted and appropriate text from the appendix will be 
incorporated into the body of the Implementation Plan. The User's Manual, currently 
under development, will outline the path forward for utilizing HPGe instruments to 
measure in situ radium concentrations in soils to meet our various remediation drivers. 
The HPGe Comparability Study will be revised to incorporate the radium-226 
addendum, including the additional data and a re-evaluation of the correction 
algorithm. (Both of these documents are addressed in the response to U.S. EPA 
Comment No. 4 for the July 1997 Draft Sitewide Excavation Plan). 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: E. 1.5.2.1 Page #: E-10 Line#: 1 
Original Specific Comment #: 21 
Comment: The text states that there are limitations associated with the use of the HPGe. 

However, the text omits two significant limitations. First, use of the instrument is not 
an acceptable substitute for physical sample analysis. Second, HPGe measurements 
have generated some aberrant results as shown in Figure E-1 . The text should be 
revised to provide a more complete evaluation of the HPGe's limitations. 

Response: See response to U.S. EPA General Comment No. 4 and U.S. EPA Specific Comment 
No. 18. 
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Action: See actions for the referenced comments. 

Commenting Organization: U.S. EPA. Commentor: Saric 
Section #: E.1.5.2.2 Page#: E-10 Line #: 13 to 36 
Original Specific Comment #: 22 
Comment: This text discusses the limitations of the radiation tracking system. The text should be 

revised to note that use of this instrument for any purpose other than screening has not 
been accepted by the regulatory agencies. 

Response: Noted. Agency review and approval of the User's Manual will resolve this issue. % 

Action: Appendix E is being deleted (at the suggestion of OEPA) and appropriate text from the 
appendix will be incorporated into the body of the Implementation Plan (IP) 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: E.3.1.2 Page #: E-14 Line#: NA 
Original Specific Comment #: 23 
Comment: The text lists several procedures to be used to determine the extent of material with 

uranium concentrations exceeding the WAC and FRL, including numerous variations 
on routine procedures. For instance, the HPGe would be used to check the excavation 
floor from an elevation of either 1 foot or 1 meter and to check the cut face at a 
distance of 1 foot or less. The rationale for the selection of instrument-target distances 
and the resulting coverage areas should be included in a standard operating procedure 
(SOP) or other appropriate document. The SOP should be cited in this section, or 
included in the implementation plan. 

Response: The rationale for the selection of instrument-target distances and the resulting coverage 
areas is delineated in the User's Manual discussed in the response to U.S. EPA General 
Comment No. 4. This manual will be a controlled document and will serve the 
purpose intended by the reviewer. 

Action: No action. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: E.3.2.3 Page #: E-17 Line#: 6 
Original Specific Comment #: 24 
Comment: The text states that laboratory analyses performed to confirm that lead concentrations in 

soils are below the FRL will be conducted at analytical support level (ASL) B. The 
results of these analyses will be used to determine whether all soil that is characteristic 
hazardous waste has been removed. Therefore, the certification procedures discussed 
in Section E.3.5, should be followed; in particular, the analyses should be conducted at 
ASL D. Section E.3.2.3 should be revised accordingly. 

Response: See response to OEPA Comment No. 16. The ASL B data will not be used to 
determine whether potentially toxicity characteristic waste has been removed. 
Additional TCLP lead analysis (at ASL B) is required to determine the boundary of the 
potential toxicity characteristic waste; once excavation of this material has taken place, 
certification (as outlined in a separate certification letter) will be conducted at ASL D. 

Action: See action for the referenced comment. 
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Commenting Organization: U.S. EPA Commentor: Saric 
Section #: E.3.5.1 Page #: E-21 Line#: 2 
Original Specific Comment #: 25 
Comment: The text states that HPGe measurements performed at ASL D will be used for 

certification. However, the regulatory agencies have not approved use of the HPGe at 
ASL D; in fact, its use has not been accepted for any ASL above ASL A. This section 
should be revised to state that the HPGe will be used for certification only if such use is 
accepted by the regulatory agencies. 

Response: Noted. 

Action: Appendix E is being deleted (at the suggestion of OEPA) and appropriate text from the 
appendix will be incorporated into the body of the Implementation Plan (IP). The text 
will be revised to acknowledge the path forward for using HPGe in certification. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: E.4.2 Page#: E-23 Line #: 13 
Original Specific Comment #: 26 
Comment: This section summarizes the integrated measurement approach detailed in the rest of 

Appendix E. However, one necessary type of measurement has been omitted. 
Operations performed during remediation will include routine health and safety 
monitoring, normally using photo ionization detectors and hand-held radiation 
detectors. These instruments can identify unexpected solvent and radionuclide 
contamination. Unexpected conditions have already been encountered in A2P 1 during 
the predesign investigations discussed in Appendix D. Routine health and safety 
monitoring will be necessary to supplement the visual observation noted on Page E-23, 
Line 28. Therefore, Section E.4.2 should be revised to discuss this monitoring and its 
integration into the decision-making process. 

Response: A full time Health and Safety Representative and a Radiological Technician, both DOE 
representatives, will be in the field to monitor for occupational exposure to the 
workers. These professionals will use the tools that are available to them to monitor 
the excavation work area as necessary and appropriate, including include 
photo-ionization detectors (PIDs) and radiological friskers. The information obtained 
by these personnel will be used to make decisions regarding personal protective 
equipment (PPE) and other worker related issues. This information will also be 
available to Waste Management and WAO personnel and will be used to determine if 
additional monitoring and/or sampling is necessary to characterize the material for 
disposal purposes. 

Action: Appendix E is being deleted (at the suggestion of OEPA) and appropriate text from the 
appendix will be incorporated into the body of the Implementation Plan (IP). The text 
will be revised to discuss the use of PIDs and radiological friskers and how they will be 
used in the decision making process. 

Commenting Organization: U.S. EPA Commentor: Saric 
Appendix #: E Page #: Figure E-1 Line#: NA 
Original Specific Comment #: 27 
Comment: Figure E-1 shows the correlation between HPGe measurements and laboratory 

analytical results for total uranium in the South Field area. The figure should also 
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show the correlation coefficient and the 95 percent confidence limits, as is done in 
Figures E-2 and E-3. If the points with either laboratory or HPGe results exceeding 50 
mg/kg make the error term and resulting confidence limits too large to be meaningful, 
then these limits may be omitted, but the accompanying text should discuss the 
problem. In addition, the text should note that although these HPGe results may be 
considered acceptable for determining WAC attainment, they are not acceptable for 
determining whether the total uranium concentration in soil is below the FRL. 

Response: The purpose of Figure E-1 is very different than Figures E-2 and E-3. The purpose 
of Figures E-2 and E-3 is to establish trigger levels, hence 95 percent confidence limits 
have been established. The purpose of Figure E-1 is to see if an area-specific 
correlation between HPGe and laboratory data is necessary. Because a very large 
majority of all data points clustered near the perfect correlation line, an area-specific 
comparability correlation is not deemed necessary. 

It is especially noteworthy that the large majority of points fall near the perfect 
correlation line. Good correlation between HPGe and laboratory data for total uranium 
in the July 1997 HPGe Comparability Study was based upon averaging 6 to 15 physical 
samples within the HPGe field of view. Figure 3-1 is based on single, co-located 
physical samples and HPGe measurements, and the degree of scatter would be expected 
to be greater than that where the average of multiple physical samples is compared to 
HPGe measurements. 

The text does not address the acceptability of using HPGe data to determine whether 
the total concentration in soil is below the final remediation level (FRL). Determining 
that a given area of soil is below the FRL for a given analyte does not depend upon 
one, or even several, individual data points being below the FRL. Rather, the 
determination depends upon the mean and 95 percent upper confidence level being 
below the FRL. In this regard (see Table E-3), the fill area has an average total 
uranium content of 15.5 f 6.2  ppm as determined by HPGe and an average total 
uranium content of 14.5 f 12.2 ppm as determined by laboratory analysis. The 
conclusion that the soil area represented by the data is below the FRL for total uranium 
is logical based upon either set of data. 

Action: No action. 

"Technical Specifications for 
Area 2, Phase I, Southern Waste Units Remedial Action Project Excavation Package" and 

Construction Drawings 

Commenting Organization: U.S. EPA Commentor: Saric 
Specification #: Index Page#: I Section #: NA 
Original Specific Comment #: 28 
Comment: The specification section numbers and some of the section titles do not agree with the 

specification section numbers and titles listed in Table 2-2 on Page 2-14 of the "Design 
Criteria Package for Area 2, Phase I, Southern Waste Units Remedial Action Project 
Design and Construction. These discrepancies should be resolved. 
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Response: The Design Criteria Package was prepared during the initial phase of the project to 
establish the design criteria. The list of drawings and technical specifications were 
preliminary, to be used only for guidance. The note for Table 2-2 explains: 
"Specification No. shown is for the Site Preparation Package. For the Excavation 
Package the specification no. will be revised so that it can be used in conjunction with 
similar specification in an OSDF package". 

Action: Note 1 of Table 2-2 will be clarified to include specification number and title as being 
revised in conjunction with the OSDF package. 

Commenting Organization: U.S. EPA Commentor: Saric 
Specification #: 02275 Page#: 7 Section #: 3.1B 
Original Specific Comment #: 29 
Comment: The text requires a sump to be lined with a geomembrane in order to prevent potential 

contamination of the Great Miami Aquifer (GMA), in the event that a sump excavation 
penetrates the GMA. The text should be revised to require lining of a sump excavation 
when the excavation is a predetermined distance above the GMA in order to better 
protect the GMA from potential contamination. The distance above the GMA at which 
the sump excavation should be lined should be based on a maximum allowable volume 
of leachate (MAVL) that can reach the GMA over a predetermined period of time. 
The MAVL should be determined in consultation with the regulatory agencies. 
Following determination of the MAVL, the Hydrological Evaluation of Landfill 
Performance model should be used to determine the distance above the GMA at which 
the sump excavation should be lined. 

Response: See response to OEPA Comment No. 39. 

Action: See action for the referenced comment. 

Commenting Organization: U.S. EPA Commentor: Saric 
Specification #: 02850 Page #: 3 Section #: 3.1A 
Original Specific Comment #: 30 
Comment: The text refers to an equipment wash plan (EWP). However, the EWP is not included 

in the IRDP, and no reference to any document containing the EWP is provided in the 
text. The text should be revised to provide a complete and correct reference to the 
document containing the EWP. 

Response: The Equipment Wash Plan (EWP) referenced on Page 3-1 of the Implementation Plan 
and in 3.1 .A of Section 02850 refers to the required submittal from the contractor that 
is described in 1.5 of Section 02850, which specifies items to be covered by the EWP. 
The contractor is required to submit the EWP to DOE'S representative for review and 
approval, and then to abide by the approved EWP for the duration of the contract. 

Action: No action. 

Commenting Organization: U.S. EPA Commentor: Saric 
Specification #: 02850 Page#: 3 Section #: 3.1H 
Original Specific Comment #: 31 
Comment: The text refers to Specification 02205 for requirements regarding (1) removal of 

sediment from the wash pad, drain line, trenches, and oil/water separator and 
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Response: 

(2) hauling the sediment to the On-Site Disposal Facility. However, Specification 
02205 does not contain such requirements. The text of Specification 02850 should be 
revised to present the missing requirements. 

Article 1.7.B of Section 02205 of the technical specifications defines Unclassified 
Impacted Material; sediment is included in that defmition. The sediment from the 
Equipment Wash Facility is to be handled as unclassified impacted material. The 
Equipment Wash Plan discussed in response to U.S. EPA Specific Comment No. 30 
requires the contractor to submit, for approval by DOE'S representative, the operations 
requirements and schedule, to include the removal of sediment. 

I 

Action: Article 1.7.B of Section 02205 will be revised to include the Equipment Wash Facility 
as a source for sediment. 

Commentor: Saric 
Line #: NA 

Commenting Organization: U.S. EPA 
Section #: Drawings 
Original Specific Comment #: 32 
Comment: 

Sheet #: X0002 

The titles of the drawings listed on this index sheet do not agree with the drawing titles 
listed in Table 2-1 on Pages 2-12 and 2-13 of the "Design Criteria Package for Area 2, 
Phase I, Southern Waste Units Remedial Action Project Design and Construction. 
These discrepancies should be resolved. 

Response: Agree. 

Action: Table 2-1 of the Design Criteria Package will be revised to reflect the reviseddrawing 
titles of the construction drawings for the Excavation Package. In instances where a 
drawing is found in both the Site Preparation and Excavation Packages, the title as 
shown will remain and notation will be incorporated into the table to denote the correct 
title for the Excavation Package title. 
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OEPA COMMENTS ON THE 
DRAFI’ AREA 2, PHASE I SOUTHERN WASTE UNITS 

INTEGRATED REMEDIAL DESIGN PACKAGE FOR OPERABLE UNIT 2 
APRIL 1998 

GENERAL COMMENTS 

DOE #1 A number of comments by both the US. EPA and the Ohio EPA focus on the presence or 
absence, type and extent of impacted material requiring remediation, the approach to 
defining the areas of excavation, and the approach to implementing excavation (including 
field monitoring and field controls), particularly in the above-WAC areas. Because these 
topics are highly interrelated, the typical comment-bycomment response would not 
adequately convey the overall technical approach and underlying logic being employed. 
Due to the interrelationship of these issues, several technical meetings were held between 
DOE, U.S. EPA, and Ohio EPA on these Sitewide Excavation Plan (SEP) and A2PI issues 
between November 1997 and January 1998, and specifically on these A2PI issues on 
January 14, 1998. From these meetings and discussions, DOE has assembled the 
following to present the technical approach for identification and excavation of (a) buried 
above-WAC areas, (b) below-WAC areas, and (c) sporadic occurrences of excluded 
materials; restricted materials, and other special materials. 

This will be referred to as DOE No. 1 in the A2PI IRDP Response to Comments package. 
Entries are numbered to facilitate cross-reference. Bullets (.) are used to denote 
discussion (in response to specific comments) which further illustrate the preceding entry. 
The Comment column references pertinent U.S. EPA and Ohio EPA comments, where 
additional discussion and action to be undertaken as a result of the identified comments are 
presented. . 

TECHNICAL APPROACH COMPONENT COMMENT 

1. PRESENCE/ABSENCE, TYPE & EXTENT 

a. Continuous contamination - can be seen in a random physical 
sampling program; can be bounded by additional biased sampling 
during predesign investigation and excavated in bulk during 
remediation. 

OEPA Specific 
Comment No. 14 

b. Localized contaminatiodsporadic, occurrences - will not OEPA Specific 
necessarily be seen by a random physical sampling program; are best Comment Nos. 14, 
identified by visual observation and/or real-time measurements 30,40,54 and 84 
during excavation, and segregated management until proper 
disposition is determined in accordance with the WAC Attainment 
Plan (20100-PL-0014). Examples include excluded materials, 
restricted materials, and other special materials. 
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TECHNICAL APPROACH COMPONENT COMMENT 

OEPA Comment 
Nos. 14,41 and 84 

C. The following two primary concerns regarding WAC attainment 
each require a specific approach during planning and implementation 
of excavation: 

1. a d d e d  material - material excluded from disposal in the 
OSDF); restricCed material - material excluded from the OSDF 
unless the restricting requirements are met; or special materid 
- material with special safety concerns or needing other special 
handling; special material may or may not meet OSDF WAC. 
See 3.c. 
&uve-WAC m e r i d -  ex& the OSDF radiological WAC. 
See 3.e and3.f. 

2. 

2. PREDESIGN 

a. Identify existence of above-WAC areas - use physical data (RVFS), 
supplement with predesign sampling programs to further define area 
and depth of known contamination or to fill data gaps. 

OEPA Comment 
Nos. 15 and 19 

b. Delineate extent - base on RUFS or physical data, supplement by 
threedimensional modeling and cross-sections. Establish the 
predetermined excavation boundary (ceiling, floor and sides); set it 
conservatively (Le., with a buffer). 

0 RYFS sampling identified five potential areas in A2PI exceeding 
the OSDF radiological WAC. Predesign sampling and analysis 
were performed on these suspect above-WAC areas to confirm 
and bound the extent of the above-WAC material to be 
excavated. Results of this sampling effort showed that four of 
these areas (SWU-1, SWU-2, SWU-3, and SWU-4) did not 
exhibit total uranium (and Tc-99 in the case of SWU-4) 
concentrations above the OSDF WAC. Rationale for the 
sampling program is presented in PSP 204oO-PSP-OOo1, Rev. 0, 
August 1997 (Project Specific Plan: Delineation of Areas 
Exceeding WAC, Area 2, Phase I). 

C. Present the designed excavation boundary in the Implementation 
Plan for regulatory review. The graphical presentation will indicate 
that the excavation boundary sufficiently envelopes the modeling 
results and physical data. 

U.S. EPA Specific 
Comment No. 4; 
OEPA Comment 
Nos. 32 and 84 

OEPA Comment 
Nos. 15, 19, 63 and 
73 

U.S. EPA Specific 
Comment No. 4; 
OEPA Comment 
Nos. 1,  14, 17, 63, 
64,74 and 84 

3. EXCAVATION 

a. Use efficient field survey control methods to ensure implementation 
of design drawings- standard horizontal instrumentation and 
controls such as stakes and lines for sides, vertical survey 
instrumentation for depth, and real-time gamma instrumentation - 
to monitor and control the excavation. 

U.S. EPA Specific 
Comment No. 4 
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TECHNICAL APPROACH COMPONENT 

b. Excavate below-WAC overburden in the buried above-WAC area or 
laterally outside of the buried above-WAC area. Use 3 f 1-foot lifts. 

a 
C. Perform continuous visual observation of the excavation face to 

identify and segregate special material. On a case-by-case basis, 
handle those materials according to the special safety and handling 
concerns, and disposition those materials in accordance with the 
WAC Attainment Plan. 

0 As a best management practice, the WAC Attainment Plan 
commits that any process-related equipment or piping 
encountered during remediation of identified OU2 subunits - 
A2PI Active Flyash Pile debris, A2PI Inactive Flyash pile 
debris, A2PI South Field debris, Sanitary Landfill debris, and 
Lime Sludge Ponds debris - will be segregated and visually 
inspected for 'hold-up" or process residuals. If that debris is 
visually observed to contain any such material, it will be 
dispositioned off-site; if the interior cannot be visually 
observed, the material will be dispositioned off-site. There is 
the potential that a complete visual inspectionlsurvey of all 
portions of a pipe (OEPA Comment No. 40), drum (OEPA 
Comment No. 54a) or other debris while it is located in the 
field (at the excavation face) wou!d be impractical. In that 
situation, it would be removed from the excavation face and 
taken to an interim location (special materials transfer area) 
where it would be further evaluated. At that time, the decision 
will be made whether off-site or on-site disposition is 
appropriate. All special materials (e.g., excluded materials, 
restricted materials, acid brick) are handled in an analogous 
manner (visual observation to identify existence, handle for 
special concerns, and disposition accordingly). [DOE notes that 
process related metal is defined in the Operable Unit 3 Record 
of Decision (ROD), which does not name excavated drums as 
process related metals.] 

During the A2PI site preparation activities, piping (metal and 
corrugated plastic) with visually observable orangelbrown 
residue and soil was encountered in the field while excavating 
the slope north of Retention Basin No. 2, and was managed in 
accordance with the above (Le., containerized for future off-site 
disposition). 

0 

COMMENT 

U.S. EPA Specific 
Comment No. 4; 
OEPA Comment 
No. 32 

OEPA Comment 
Nos. 14,30 and 41 

U.S. EPA Specific 
Comment No. 5;  
OEPA Comment 
Nos. 14, 30,40,54 
and 90 

OEPA Comment 
Nos. 40 and 90 
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TECHNICAL APPROACH COMPONENT 

d. Perform real-time monitoring of the surface after every 3f 1-foot lift 
to provide detection of an unexpected encounter with buried 
above-WAC material: 

1. 

2. 

if encounter is vertically or laterally proximal to the 
predetermined buried above-WAC volume, follow 3.f. 
if the encounter is in an area not proximal to the predetermined 
above-WAC material, follow 3.g. 

e.  Field determineherify nearing the predetermined bounds of the 
buried above-WAC material (e.g., ceiling, sides) using real-time 
instruments and field survey techniques; see 3 .a and 3. b. 

f. After the above-WAC material is encountered (either via early , 

detection using real-time instrumentation under 3.d. 1, or the 
predetermined bounds under 3.e), use 4-foot lifts. Excavate down 
to the predetermined floor, and out to the predetermined sides, of 
the above-WAC material. Disposition as above-WAC material. 
Continue use of real-time instruments and field survey techniques to 
control and monitor excavation boundary. Continue in this manner 
until the excavation surface is no longer above the-OSDF 
radiological WAC. 

g- If above-WAC material is encountered under 3.d.2, the contractor's 
excavation activity will be moved to another location while DOE'S 
representatives use real-time monitoring to determine the revised 
excavation approach for that area. Where the real-time monitoring 
indicates the potential for extensive above-WAC contamination, 
either vertically or horizontally, physical samples and real-time 
analysis of collected cores may be utilized to delineate the extent of 
above-WAC material prior to resuming excavation in that area. 

COMMENT 

U.S. EPA Specific 
Comment No. 4; 
OEPA Comment 
No. 32 

U.S. EPA Specific 
Comment No. 4; 
OEPA Comment 
No. 32 

U.S. EPA Specific 
Comment No. 4; 
OEPA Comment 
Nos. 32 and 75 

Commenting Organization: OEPA Commentor: OFF0 
Section #: General Comment Pg #: Line #: Code: M 
Original Comment #: 1 
Comment: Ohio EPA does not believe the document sufficiently defines or justifies the proposed 

excavation boundaries or approach. Data are not presented in a format to support 
excavation plans and excavation activities during site preparation suggest the data collected 
to date are not representative of actual conditions. The IRDP must be revised to 
incorporate additional sampling data, available information gained during the site 
preparation activities, and improved data evaluations. 

Ohio EPA believes the required changes to this document may result in substantial changes 
to the scope of the A2P1 contract which DOE and FDF are already moving forward. It is 
not prudent to continue to issue RFPs prior to EPA review of draft IRDPs due to the like 
scope changes and additional data needs. Hopefully, DOE and FDF can clearly see the 
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problems associated with continuing on the existing course of RFP release prior to agency 
comments on the IRDP. 

Response: Noted; the draft IRDP was prepared prior to collection and validation of all predesign 
data. Three types of predesign data were collected: 1) site preparation, 2) above-WAC 
delineation, and 3) lead contaminated soil delineation. Since the October 1997 IRDP 
submittal, all site preparation sample data has been finalized and validated. Additional 
above-WAC and lead contaminated soil data were collected. Updated data will be 
submitted in improved formats with the next revision of the IRDP. 

The estimated duration for a major DOE contract procurement process is five to six 
months. As discussed in recent DOE/OEPA meetings (Le, January 14, 1998), DOE is 
continuing with the RFP process. This process must be initiated prior to final approval of 
the IRDP in order to meet future regulatory milestones. Changes to technical approach 
resulting from regulatory comments will be incorporated into the process and final contract 
as necessary and appropriate. 

Action: The IRDP will be revised to include all validated data, statistics, text, and figures tieing 
design with data. Text will also be added to the IRDP describing the approach presented 
in DOE No. 1. 

The RFP process will continue and DOE will keep the regulators apprised of the progress. 

IMPLEMENTATION PLAN 

Commenting Organization: OEPA Commentor: OFF0 
Section #: General Comment Pg #: Line#: Code: g 
Original Comment #: 2 
Comment: Issues such as comparability of RSS data to RTRAK, use of HPGe to quantify Ra-226, and 

special geometry considerations in this area have yet to be fully resolved. Presumably, 
this is forthcoming in the SOP’S, Limitations, and QA/QC documents being developed. 

Response: The comment is correct. By the end of March 1998, three major sets of documents should 
be completed which will fully address and resolve all issues noted above: 

1) A User’s Manual (referenced in response to U.S. EPA General Comment No. 2 on 
the July 1997 Draft of the Sitewide Excavation Plan) which contains user guidelines, 
conventions, measurement approaches, operational factors, strengths and limitations 
of in situ gamma spectrometry, and a glossary of definitions. 

2) A seven element QA/QC program as detailed in the response to U.S. EPA General 
Comment No. 2 on the July 1997 Draft of the Sitewide Excavation Plan. . 

3) Revision 1.0 of the HPGe Comparability Study, which contains all of the addenda 
written since July 1997, and Revision 1.0 of the RTRAK Applicability Study, which 
contains addenda written since July 1997. 
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The contents of these documents will be discussed in the Real-Time Technical Workgroup 
Meetings where draft copies of the documents will be given to U.S. EPA and OEPA for 
review and comment. 

Action: No action at this time. 

Commenting Organization: OEPA Commentor: OFF0 
Section #: General Comment Pg #: Line #: Code: g . 
Original Comment #: 3 
Comment: In general, the dust control measures outline in this plan appear to be adequate to minimize 

the generation of fugitive dusts and if properly implemented would achieve compliance 
with the 'best available technology' (BAT) requirement of the Ohio Administrative Code 
(OAC) 3745-31-05(a)(3). This rule has been cited as an ARAR in both the Operable Unit 
2 and Operable Unit 5 RODS. 

It has been our position that compliance with BAT will be demonstrated by attaining the 
visible particulate emission limitations of OAC 3745-17-12. These limitations are more 
stringent than OAC 3745 -17-07 (B)(4),(5), and (6) which are referenced in Table a-2 of 
the Plan. Test methods to measure compliance with the rule can be found in 
40 CFR Part 60 Appendix A Method 22 and Method 9. 

There are three air emission documents referenced in this plan. The Technical 
Specifications in several locations refers to 'Part 6' ,  but we have not been able to locate it 
in your submittal. The Contractor is to submit a Dust Control Plan. Ohio EPA would like 
the opportunity to review and approve this Plan. There are several references to "Fugitive 
Dust Control Requirements" (RM-0047). Please provide a copy of this, too. 

Response: The fugitive dust control BAT requirements and fugitive emission limits for the FEMP 
have been determined and documented via multiple correspondences between OEPA and 
DOE on the subject (the most recent of which was DOE-1 133-97, dated June 27, 1997). 
Subsequently, those dust control requirements and limits have been re-presented in 
multiple documents to disseminate that information to the various FEMP implementing 
projects and organizations. Among those are the following: 

RM-0047, "Fugitive Dust Control Requirements" - presents the fugitive dust control 
BAT requirements and fugitive emission limits, making them applicable sitewide to 
the FEMP projects. Presents the same BAT summary table as found in 
DOE-1 133-97. Also presents citations to the pertinent regulations (OAC and 
40 CFR) and measurement methodologies contained therein and mentioned in the 
comment. 

"Sitewide Excavation Plan" (SEP, 25OO-WP-0028), Section 5.1.2.2 - presents the 
BAT requirements and fugitive emission limits (from the BAT determination and RM- 
0047), as they apply to and are to be implemented by the Soil Characterization and 
Excavation Project. Presents as Table 5-1 the same (albeit reformatted) BAT 
summary table as found in DOE-1 133-97 and RM4047. 

Part 6 - contract documents between DOE'S representative and the contractor. One 
subsectiodexhibit of Part 6 emphasizes the importance of proactive dust suppression, 
communicates the dust control requirements and fugitive emission limits established 
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. by the BAT determination, requires submission from the contractor of a Dust Control 
Plan, and provides details for what is to be included in that plan. That subsection of 
Part 6 was developed from RM-0047 and subsection 5.1.2.2 of the SEP. In 
accordance with the contract, the contractor must submit a Dust Control Plan to 
DOE'S representative for review and approval to ensure compliance with 
requirements presented in Part 6, and thus compliance with the site BAT 
determination. This subsection of Part 6 standardizes language to be used as a 
boilerplate in future contract solicitations. 

Because OEPA has reviewed and approved the BAT determination for the FEMP, and has 
reviewed the dust control requirements (developed from the BAT policy) applicable to soil 
remediation as put forward in the SEP, it is therefore appropriate for DOE alone to review 
and approve the contractor's Dust Control Plan. DOE anticipates that OEPA will continue 
its field oversight of soil remediation activities, including implementation of dust control. 

Action: See the attached RM-0047, "Fugitive Dust Control Requirements". 

Commenting Organization: OEPA 
Section #: General Pg #: Line #: Code: C 
Original Comment #: 4 
Comment: A number of areas in the text uses the term 100 percent coverage with regard to HPGe. 

This does not appear well defied as the fluence signal generated from an area more 
radially distant from the detector carries less weighting. For A2P1 a dense real-time 
survey protocol seems essential particularly during precertification work in light of the 
95% UCL of 6.2 ppm being so close to the 10 ppm FRL for Uranium. 

Response: The term 100 percent coverage is fully explained in the forthcoming User's Manual. 
Briefly, however, 100 percent real-time coverage occurs when the area of the total field of 
view of all measurements in a given area equals the surface area of that area. See the 
response to U.S. EPA General Comment Nos. 2 and 4 for the July 1997 Draft SEP, which 
address the User's Manual, real-time instrumentation, precertification and certification. 

Commentor: HSI GeoTrans 

a 

The potential for the 95 percent upper confidence level (UCL) on the mean being close to 
the FRL is noted. DOE will take that into account when it formulates its precertification 
and certification strategies for A2PI. 

Action: See the action for the referenced comments. 

Commenting Organization: OEPA Commentor: HSI GeoTrans 
Section#: 1.0 Pg #: Es-2 Line #: 14-25 Code: C 
Original Comment #: 5 
Comment: Excavation volumes included on this page are not consistent with others in the document 

(e.g., Section 2.1 and Appendix A, pg. 1-1). The entire document should be reviewed for 
inconsistencies in the reported excavation volumes. 

Response: Noted. The earthwork calculations, found in Appendix C of the Implementation Plan (IP), 
have been revised, and the data will be incorporated consistently throughout the IP. 

The earthwork volumes will be corrected according to the revised calculations, and will be 
checked throughout the entire IP for consistency. 

Action: a 
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Commenting Organization: OEPA 

Original Comment #: 6 
0 Section#: P g #  Es-3 Line #: 

Commentor: OFF0 
Code: C 

comment: 

Response: 

Action: 

The document is confusihg regarding whenhow areas within A2PI but outside of the 
specific units (IAFP, SF, AFP) will be remediated and certified. Specific areas include 
underneath non-impacted stockpile No. 1, the running track area, etc. Please revise the 
document to clarify when and how these areas will be remediited. 

The Area 2, Phase I (A2PI) remediation area consists of two general areas: the waste unit 
areas and the non-waste unit areas. The waste unit areas consist of the areas encompassed 
by the three specific waste units - the Inactive Flyash Pile, South Field and Active Flyash 
Pile. The non-waste unit areas consist of the areas adjacent to the waste units and include: 
the three retention basins, Non-impacted Stockpile No. 1, other A2PI support facilities and 
other adjacent areas. Separate Certification Design Letters (CDLs) will be prepared and 
approved by the regulators for each A2PI area. 

Certification and interim restoration of the A2PI waste unit areas will be performed 
immediately following excavation. The CDL will be submitted in the year 2001. 
Certification and interim restoration are scheduled to be completed in the second half of 
2000. Interim restoration is expected to consist of minor regrading to flatten slopes and 
improve drainage. 

Certification and interim restoration of the A2PI non-waste unit areas will be performed 
after the waste unit areas are certified. This CDL will be submitted in the year 2001. 
Activities within this area will be performed in a phased manner with removal and 
excavation activities. These activities will include: 

Removal of all  HDPE liners 
Removal of pipes no longer required and not in common trenches 
Using material from Non-impacted Stockpile No. 1 to backfill Retention Basin 
No. 2 
Construction of open channel spillways for Retention Basin Nos. 1 and 3. 

The details of the above activities will be presented in a Natural Resource Restoration Plan 
(NRRP) for the area. A separate design package will be prepared within a year prior to 
the scheduled start date. 

The A2PI Implementation Plan will be revised to define and clarify the restoration and 
certification approach for A2PI. 

Commenting Organization: OEPA 
Section#: 1.0 Pg#: 1-3 Line#: 24-28 Code: C 
Original Comment #: 7 
Comment: Referenced Section 3.4.2.3 does.not exist and should be replaced in line 24 with 3.4.2.2. 

The reference to Section 3.4.2.2 in line 25 is incorrect and should be replaced with 
3.4.2.1. The reference to Section 3.3.2.2 in line 27 is also incorrect and should be 
replaced by 3.3.2.3. 

Commentor: HSI GeoTrans 

Response: Noted. 0 
Action: The text will be revised to reference the correct sections. 
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Commenting Organization: OEPA 
Section#: 1.0 Pg #: 1-5 Line#: 5 Code: E 
Original Comment #: 8 
Comment: For consistency with the other bullets in this list, the text should be revised to accurately 

indicate the title of Section 5.0. As a result, the word "Matrix" should be deleted. 

Commentor: HSI GeoTrans 

Response: Noted. 

Action: Text will be revised accordingly. 

Commenting Organization: OEPA Commentor: OFFO 
Section # 1.2.1.2 Pg#: 1-6 Line #: Code: C 
Original Comment # 9 
Comment: Considering the substantial amount of information gained during site preparation activities 

concerning waste materials, the effectiveness (or lack thereof) of physical sampling to . 

characterize, etc., Ohio EPA believes it is important to incorporate a discussion of the 
materials encountered and lessons learned during the site prep work. 

Response: Lessons learned from both A2PI and A2PI site preparation phase were used to improve the 
A2PI excavation package. 

Action: Section 1.5 which summarizes how some of the lessons learned in AlPI and A2PI site 
preparation phrase were incorporated into the A2PI excavation package. These lessons 
were especially critical regarding actual experience with excavation of the South Field 
during site preparation. 

Commenting Organization: OEPA 
Section #: 1.0 Pg#: 1-9 Line#: 22 Code: E 
Original Comment #: 10 
Comment: Replace "from" with "during." 

Commentor: HSI GeoTrans 

Response: The intent of this sentence was to clarify that stormwater discharges from the A2PI project 
area are covered under the NPDES permit. 

Action: The text will be revised to read as follows: "Stormwater discharges from the A2PI project 
area during remediation are covered under the existing National Pollution Discharge 
Elimination System (NPDES) permit.. . . " . 

Commenting Organization: OEPA Commentor: OFFO 
Section #: 1.3.3 Pg #: 1-10 Line#: 28 Code: C 
Original Comment #: 11 
Comment: It is Ohio EPA's understanding that the actual construction of Basin 1 has resulted in a 

berm height of 541 msl thus eliminating the need for sand bags. If this is correct, please 
revise the document accordingly. 

Response: The berm of Retention Basin No. 1 was built to a final elevation of 541.5 msl, thus 
eliminating the need for sand bags. 

The text will be revised to read: "All of the stormwater retention basin berm elevations 
have been designed above the elevation of a 10-year flood event in Paddys Run, at a 

Action: 
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minimum. Retention basin 3 was designed with the capacity to store runoff from a 10- 
year, 24-hour storm event. Retention basins 1 and 2 were designed with the capacity to 
store runoff from the =-year, 24-hour storm event. " 

Commenting Organization: OEPA Commentor: OFFO 
Section #: 1.5 Pg#: 1-13 Line #: Code: C . 
Original Comment #: 12 
Comment: Are the lessoq learned documented at any point in the process? If so Ohio EPA would 

like to receive a copy of these so that information and lessons can be shared more broadly 
and that we may understand changes being implemented. Additionally, the lessons learned 
from site preparation should be incqrporated into the revision of this document. 

Response: Lessons learned from site preparation and changes made to the IRDP as a result of lessons 
learned will be incorporated into the revised Implementation Plan (IP). See also the 
response and action for OEPA Comment No. 9. 

Action: The text in Section 1.5 of the IP will be revised to incorporate lessons learned from the 
AlPI and A2PI site preparation phase of the project, and a discussion of how the IRDP 
has been revised to incorporate those lessons learned. 

Commenting Organization: OEPA 
Section#: 2.0 Pg #: 2-3 Line#: 28 Code: C 
Original Comment #: 13 
Comment: This document should include an explanation of the geostatistical modeling used to 

estimate the extent of the above-WAC material. The explanation should include an 
account of the structural form assumed for the data and the procedures used to assess 
model accuracy. 

Commentor: HSI GeoTrans 

Response: Noted. 

Action: Appendix D has been revised to include an explanation of the geostatistical modeling. 

Commenting Organization: OEPA Commentor: OFFO 
Section #: 2.1.2.1 Pg #: 2-3 Line #: 22-24 Code: C 
Original Comment #: 14 
Comment: The fact that site prep sampling data showed no above-WAC material while significant 

amount of such material were encountered during the excavation of Basin 2, suggests the 
current characterization data are inadequate to characterize above-WAC areas. The 
document should be revised to address this issue. 

Response: Sampling was performed in the south Field to identify potential soil material with above- 
WAC concentrations. During excavation of the South Field during site preparation, 
potential special materials were encountered, identified and segregated based on visual 
observations. This experience indicates that the proposed process will work. Also see 
DOE No. 1, particularly 1.c and 3.c. 

Action: Based on the lessons learned during the site preparation phase, text discussing th? 
techniques and processes presented in DOE No. 1 will be incorporated into Appendix D of 
the revised Implementation Plan. 
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Commenting Organization: OEPA Commentor: OFF0 
Section #: 2.2.2 [sic, 2.1.2.21 Pg #: 2-3 thru 4 Line #: Code: C 
Original Comment #: 15 
Comment: This discussion is inadequate to fully address the basis for eliminating above-WAC areas 

as defined by validated RI/FS data and a signed ROD. Additionally, making such a 
conclusion on "preliminary results" is unacceptable. The document should be revised to 
provide additional justification or inclusion of the original WAC areas. 

Response: See DOE No. 1, particularly entry 2.b and the response to OEPA Comment No. 1. 

Action: Appendix D of the Implementation Plan text will be revised to include a summary of 
sampling rationale, data and additional justification for eliminating SWU-1, SWU-2, 
SWU-3, and SWU4 as above-WAC concerns. Also see the action for the referenced 
comment. 

Commenting Organization: OEPA Commentor: .OFF0 
Section #: 2.1.2.3 Pg#: 2 4  Line#: 25-27 Code: C 
Original Comment #: 16 
Comment: In the case of the firing range the lead FRL is rather irrelevant until final certification of 

the area. The sampling should be aimed at defining the boundaries of the characteristic 
hazardous waste. For example, if soil containing 200 ppm fails TCLP then this material 
must also be removed under the lead soil excavation. This is an important distinction from 
the trap range as all soil in the firing range area will be removed not just that above the 
lead FRL. 'If as suggested in this section the sampling was solely aimed at defining areas 
above 400 ppm rather than areas failing TCLP then the characterization was insufficient. 

The former firing range is located in an area comprised of both fill (non-native material) 
and native soil. The remediation driver in the fill area is excavationhemoval of non-native 
material to end of occurrence or 1952 contour lines, whichever is deeper; the remediation 
driver in native soil is the total lead final remediation level (FRLJ of 400 ppm. 

Response: 

a 

The TCLP lead analysis performed for this sampling event was not intended to delineate 
the extent of potentially toxicity characteristic hazardous waste. The TCLP lead analysis 
was performed to determine the feasibility of field sieving bullets and bullet fragments 
from soil and analyzing the remaining media to potentially render the remaining soil non- 
characteristic and thereby realize a significant savings in disposition costs. Initially, three 
soil samples were collected (one from an area of high bullet density, one from ari area of 
moderate bullet density, and one from an area of low bullet density) and analyzed for 
TCLP lead. At the request of OEPA, any samples exceeding a total lead concentration of 
200 mgkg were pulled from archive and submitted for TCLP lead analysis. These results 
are pending and will be added to the Implementation Plan (IP) text and associated tables 
and figures. 

A separate sampling/analytical effort to bound the toxicity characteristic lead excavation 
will be undertaken. The sampling and analysis plan (a new PSP or a variance to "Project 
Specific Plan for Lead Delineation in the Area 2 Phase I Firing Range," 20402-PSP-OoO1, 
Rev. 0, November 1997) will be submitted under separate cover. Results of this sampling 
event will be used to modify the excavation and disposition approach for this material 
prior to field excavation implementation, scheduled for FY 1999. 
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Action: Text in Appendix D of the IP will be revised to clarify remediation drivers@) in the firing 
range and to discuss additional TCLP analysis. 

Commenting Organization: OEPA Commentor: OFFO 
Section #: 2.1.2.3 Pg #: 2-5 Line#: 14  Code: C . 
Original Comment #: 17 
Comment: All sampling should have been completed and incorporated into this Implementation Plan. 

The IMP will need to be revised and resubmitted for review and approval with the 
additional data and any proposed design modifications. 

Response: Noted. See the response to OEPA Comment No. 1. 

Action: Other than the additional sampling effort to bound the toxicity characteristic lead 
excavation as presented in the response to OEPA Comment No. 16, all data (and 
applicable'tables and figures) will be included in Appendix D of the revised 
Implementation Plan, as well as any design modifications (and subsequent drawing 
revisions) made as a result of the data results. 

Commenting Organization: OEPA Commentor: OFT0 
Section#: 2.2 Pg #: 2-5 Line#: 6 Code: e 
Original Comment #: 18 
Comment: Is the terminology "excavation ASCOCs" in such wide use that it cannot be changed? We 

suggest using the term "excavation drivers" because it is more descriptive. "Excavation 
ASCOC" is easily confused with similar acronyms like "COEC". 

Response: Noted. However, "excavation ASCOCs" is widely used (e.g., PSPs), and its meaning is 
established among users. Confusion with other acronyms is not anticipated. 

Action: No action. 

Commenting Organization: OEPA Commentor: OFFO 
Section#: 2.2 Pg #: 2-5 Line.#: 25-26 Code: C 
Original Comment #: 19 
Comment: Section 2.1.2.2 does not provide a sufficient discussion of data to warrant ASCOC 

elimination. Additionally, validated RYFS data hits for Tc-99 do exist. Therefore Tc-99 
should be included. 

Response: Noted. The Tc-99 presence/absence issue has been the subject of discussions between 
DOE and the agencies. As presented in the January 14, 1998 meeting between U.S. EPA, 
OEPA, and DOE, the Tc-99 concentration of concern in the Inactive Flyash Pile (SWU4) 
was non-validated data from the 1986 Roy F. Weston Characterization Investigation 
Study. Subsequent sampling (1997) at the approximate Tc-99 location (found at 0.5 foot 
depth), as well as four additional samples taken at compass points to the original location, 
indicated no presence of Tc-99 at depths to 3.5 feet (as required by SEP sampling to a 
depth 3 feet below the lowest known contamination depth). Also see DOE No. 1, 
particularly entry 2.b. 

The above discussion has been incorporated into Appendix D of the revised 
Implementation Plan. Also see the action for OEPA Comment No. 15. 

- 

Action: 
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Commenting Organization: OEPA Commentor: OFFO 
Section #: 2.3.3 Pg #: 2-7 Line#: 10 Code: e 

Comment: Typographical error "670OglL". 

Response: The correct units are micrograms per liter. 

Action: The text will be revised to read: "6700 pg/L". 

Commenting Organization: OEPA Commentor: OFFO 
Section #: 2.4.2 Pg #: 2-8 Line #: Code: C 
Original Comment #: 21 
Comment: See previous comment regarding inadequacy of excavation based on 400 ppm lead. 

Response: See the response to OEPA Comment No. 16. 8 

Action: See the action for the referenced comment. 

Commenting Organization: OEPA 
Section#: 2.0 Pg #: 2-8 Line#: 28 Code: E 
Original Comment #: 22 
Comment: This sentence is redundant with the immediately preceding sentence beginning on Line 24. 

Commentor: HSI GeoTrans 

Response: Noted. 

Action: The sentence on line 28 will be deleted. 

i 

Commenting Organization: OEPA 
Section#: 2.0 Pg #: 2-9 Line #: 2 Code: E 
Original Comment #: 23 
Comment: Replace "excavation" with "material. " 

Commentor: HSI GeoTrans 

Response: Noted. 

Action: The text will be revised as suggested. 

Commenting Organization: OEPA 
Section#: 3.0 Pg#: 3-4 . Line #: 2 Code: C 
Original Comment #: 24 
Comment: Referenced ESpec 02150 discusses traffic control and contains no discussion of turning the 

wood chip stockpile. 

Commentor: HSI GeoTrans 

Response: The requirement for the excavation contractor to maintain the wood chip stockpile was 
deleted between the 95 percent design submittal and the certified for construction (CFC) 
submittal. Technical Specification section 02150 was changed from "Site Preparation" to 
"Traffic Control". The Implementation Plan (IP) was not updated to reflect changes made 
to the technical specifications or construction drawings between the 95 percent design 
submittal and the CFC submittal. DOE will be responsible for managing the wood chip 
stockpile during the excavation contract. 
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Action: The text will be revised and state that DOE will be responsible for the management of the 
wood chip stockpile. 

Commenting Organization: OEPA Commentor: .OFF0 
Section #: 3.1.4 Pg#: 3-4 Line #: 1-2 Code: C 
Original Comment #: 25 I 

Comment: The revised specification package states that the chip pile will be the responsibility of FDF 
with regards to turning. Please clarify. 

Response: See the response to OEPA Comment No. 24. z 

Action: See the action for the referenced comment. 

Commenting Organization: OEPA Commentor: OFFO 
Section #: 3.1.4 Pg#: 3 4  Line#: 6 Code: C 
Original Comment #: 26 
Comment: Final clearing occurred prior to completion of the stormwater management facilities. 

I Please revise. 

Response: Noted. The original clearing concept was to stage clearing activities to minimiZe 
additional runoff and erosion. However, because dl stumps and root masses were left in 
place, staging clearing activities was not critical. 

Action: 

Commenting Organization: OEPA Commentor: OFFO 
Section #: 3.1.7.6 Pg#: 3-8 Line#: 27-29 Code: C 
Original Comment #: 27 
Comment: As stated in a previous comment, Ohio EPA understands the final berm elevation will be 

at 541 msl thus eliminating the need for the sand bags. 

The text of Section 3.1.4 will be revised to delete references to staging clearing activities. 

Response: See the response to OEPA Comment No. 11. 

Action: The text will be revised to indicate that the embankment was constructed to elevation 
541.5 msl. 

Commenting Organization: OEPA 
Section#: 3.0 Pg #: 3-9 Line#: 24 Code: C 
Original Comment #: 28 
Comment: A figure is needed showing the locations of the 17 monitoring wells that will be 

abandoned. The figure should also indicate the nearest wells in the sitewide network that 
will remain intact. 

Commentor: HSI GeoTrans 

Response: The construction drawing package included with this IRDP contains a drawing showing 
the location of all monitoring wells relevant to the A2PI project, indicating those that have 
been abandoned and those that are to remain. 

Section 3.1.8 will be revised to reference construction drawing GOOO4, which shows the 
monitoring wells associated with A2PI. 

Action: 
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Commenting Organization: OEPA 

Original Comment #: 29 
Comment: According to Section 3.5.1.2 of the IEMP, wells 3402 and 2402 are included in the 

21 wells that are planned to be used in monitoring the South Field Extraction area in 1997 
and 1998. Please revise Table 3-1 to indicate the status of these wells. 

Commentor: HSI GeoTrans 
Section#: 3.0 Pg#: 3-9 Line#: 24 Code: C 

Response: Wells 3402 and 2402 will be used in the monitoring of the South Field Extraction area; 
however, they are not located within the boundaries of the A2PI project area, and are 
therefore not included in Table 3-1. Table 3-1 addresses only the groundwater wells that 
are located within the defined boundaries of the project. 

Action: No action. 

Commenting Organization: OEPA Commentor: OFF0 
Section#: 3.1.9 Pg #: 3-9 Line #: Code: C 
Original Comment #: 30 
Comment: This section does not address the additional pile created within the SF containing material 

from the radioactively controlled zone. This section and the document should be revised 
to incorporate a strategy for characterization and removal of this pile. 

Response: Upgrading part of the South Field to a radiological controlled zone does not affect the 
WAC attainment status of the material. Prior to placement in the South Field Impacted 
Material Stockpile, special material from the radiological controlled zone was removed in 
the same manner that special material was removed from material originating outside of 
the radiological controlled area. Since identical waste management practices were 
employed for material placed in all areas of the South Field Impacted Material ‘Stockpile, 
characterization and removal strategies for the entire pile should also be consistent. 
Special material encountered in the radiological controlled zone during site preparation 
excavation was segregated and containerized; the underlying soil was monitored by HPGe 
and found to be below the OSDF total uranium WAC prior to its placement in the 
stockpile. 

From an OSDF WAC attainment perspective, there is only one South Field Impacted 
Material Stockpile. 

Removal of the South Field Impacted Material Stockpile will be executed similar to SWUs 
excavation with emphasis on visual observation and HPGe measurements for WAC 
determination when special material is encountered. 

Action: Text will be revised to describe the removal strategy of the impacted stockpile in the A2PI 
area. 

Commenting Organization: OEPA 
Section #: 3.0 Pg#: 3-13 Line#: 21 Code: C 
Original Comment #: 31 
Comment: Because excavations may extend into material considered to be-part of the Great Miami 

Aquifer (GMA), this Section 3.3.2 should discuss what approach (e.g., soil conditions, the 

Commentor: HSI GeoTrans 

0 
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presence of sharp contact between glacial overburden and underlying material, field 
survey information, etc.) field workers will use to determine when the GMA has been 
encountered. 

Response: Field workers will use visual inspection for determining when the GMA has been 
encountered. The operators and the FEMP personnel monitoring the excavation will 
undergo field instruction prior to excavation; general identification of glacial overburden, 
fill (construction debris), and GMA material will be provided during the field instruction. 

Action: The text will be revised to indicate emphasis on visual inspection. 

Commenting Organization: OEPA Commentor: OFFO 
Section #: 3.3.2.2 Pg#: 3-14 Line#: 19-21 Code: C 
Original Comment #: 32 
Comment: It is not acceptable to define the top of the above-WAC area with real time instruments. 

Ohio EPA has stated its position regarding the use of real time is only to expand upon 
previously defined WAC boundaries. In keeping with this use Ohio EPA requires a 
known elevation for the initiation of WAC excavation with the ability to initiate WAC 
excavation earlier based upon real-time data. The document should include and justify an 
elevation at which above-WAC excavation will occur. 

Response: See DOE No. 1, particularly entries 2.b and 3.d. 

Action: Appendix D of the Implementation Plan has been revised to discuss the definition of the 
above-WAC boundaries. Also see the action for U.S. EPA Specific Comment No. 4. 

Commenting Organization: OEPA 
Section #: 3.0 Pg#: 3-15 Line#: 13 Code: C 
Original Comment #: 33 
Comment: Referenced Section 3.4.2.3 does not exist. The correct section reference is probably 

3.4.2.2. 

Commentor: HSI GeoTrans 

Response: Noted. 

Action: The reference will be changed to 3.4.2.2. 

Commenting Organization: OEPA Commentor: OFFO 
Section #: 3.3.2.2 Pg#: 3-15 Line#: 15-22 Code: C 
Original Comment #: 34 
Comment: See previous comment regarding inadequacy of excavation based on 400 ppm lead. 

Response: See the response to OEPA Comment No. 16. 

Action: See the action for the referenced comment. 

Commenting Organization: OEPA 
Section#: 3.0 Pg#: 3-15 Line#: 27 
Original Comment #: 35 
Comment: Replace "Edwg60008" with "EPwgG0008." 

Commentor: HSI GeoTrans 
Code: E 
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Response: Noted. 

Action: The text will be revised as suggested. a 
Commenting Organization: OEPA 
Section#: 3.0 Pg #: 3-16 Line#: 11 
Original Comment #: 36 
Comment: Replace "approximately" with "approximate. " 

Commentor: HSI GeoTrans 
Code: E 

Response: Noted. 

Action: Text will be revised as suggested. 

Commenting Organization: OEPA 
Section#: 3.0 Pg# 3-17 Line#: 5 Code: C 
Original Comment #: 37 
Comment: The referenced Section 3.4.2.2 is incorrect. The Correct section reference is probably 

3.4.2.1. 

Commentor: HSI GeoTrans 

Response: Noted. 

Action: The section reference will be changed to 3.4.2.1. 

Commenting Organization: OEPA 
Section#: 3.0 Pg#: 3-17 Line#: 29 Code: E 
Original Comment #: 38 
Comment: 

Response: 

Commentor: HSI GeoTrans 

Replace "-Espec 02205)" with "(Espec 02205). " 

'I- Espec 02205)" is part of a larger parenthetical phrase which starts on line 28. 

a 
Action: No action. 

Commenting Organization: OEPA 
Section #: 3.0 Pg #: 3-19 . Line#: 2 Code: C 
Original Comment #: 39 
Comment: 

Commentor: HSI GeoTrans 

The text indicates that temporary excavation sumps will be constructed at the bottom of 
excavations for dewatering purposes. In areas where above-WAC material is being 
excavated, the text should indicate how field workers will h o w  when a given excavation 
is nearing the GMA so that the liner material can be installed in a timely manner. 
Additionally, what safety factor will be used to account for potential errors in the 
determining the GMA contact depth? For example, will a sump constructed to 1 foot 
above the estimated GMA require a liner? It would seem more protective of the GMA if 
temporary sumps in above-WAC areas were lined as they approach or befare they extend 
into the aquifer instead of after as indicated on page 3-19. 

Response: The primary function of the excavation sumps is to centralize sediment from active 
excavation areas and prevent unnecessary dispersion of sediment, not to protect the GMA 
from runoff. Excavation sumps are additional and temporary facilities that will serve no 
long-term use. The sumps will be temporary in nature and generally reconstructed after 
each lift. Sumps will be constructed in a low point and excavation and grading performed 

a 
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Comment: 

Response: 

Action: 

to continually drain to the sump. The excavation contractor will provide final design 
details of the sumps, but they are required to contain a riser, sediment storage, and pump. 
A liner will be used to line the sump when the GMA is encountered. The liner will consist 
of a 60 mil HDPE liner or other approved material and may include a large plastic basin. 
Constructing a lined sump above the GMA and then continuing the excavation below it is 
not practical; the sump will not work in this configuration. Sumps must be constructed at 
the low point of the excavation in order to properly function. 

Excavation of the IFP and above-WAC material is inherently protective of the GMA, since 
water currently percolating through the IFP (including the above-WAC material) into the 
GMA will no longer do so following excavation. The area surrounding the above-WAC 
excavation will be graded to drain away from the above-WAC excavation, further 
minimizing the amount of water entering the above-WAC excavation area and, ultimately, 
the GMA. 

There is no need to define how field personnel will identify when they are nearing the 
GMA or a safety factor for installing geomembrane liner in a sump prior to encountering 
the GMA, since the geomembrane liner will not be installed prior to encountering the 
GMA . 

Action: The text of the Implementation Plan will be revised to discuss the sequencing of 
installation of the sumps, what can practically be achieved during excavation, and to 
emphasize that the primary intention of the excavation sumps in the above-WAC' 
excavation is to centralize sediment collection. 

Commenting Organization: OEPA Commentor: OFF0 
Section#: 3.4.2 Pg #: 3-25 Line#: 22 Code: c 
Original Comment #: 40 

The Plan states that, "Before size reduction, pipe will be inspected to ensure that it 
contains no process material. " This appears to be a rather meaningless commitment. It is 
hard to imagine how pipes would survive burial for so many years and not be completely 
plugged with soil. 

This commitment is made as a result of the commitment made in the WAC Attainment 
Plan to visually inspect all debris, process-related piping and equipment for process 
material residuals. During the site preparation activities, piping (metal and corrugated 
plastic) with orangehrown residue and soil was encountered in the field while excavating 
the slope north of Retention Basin No. 2. 

Also see DOE No. 1, particularly 3.c. 

No action. 
Commenting Organization: OEPA Commentor: .OFF0 
Section#: 3.3.5 Pg #: 3-23 Line #: Code: C 
Original Comment #: 41 
Comment: Ohio EPA disagrees that additional monitoring will not be required during excavation of 

the South Field Impacted Material Stockpile. Ohio EPA does not believe that above-WAC 
materials were sufficiently excluded from this pile, thus necessitating additional 
monitoring/characterization during excavation. Additionally the section should address the 
other pile of material placed in the SF as a result of excavations in the controlled area. 
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Response: See the response to OEPA Comment No. 30. 

Action: See the action for the referenced comment. 

Commenting Organization: OEPA Commentor: OFFO 
Section #: 3.4.2.4 Pg#: 3-24 Line#: 32-33 Code: C 
Original Comment #: 42 
Comment: Reference to the IMPP should be to the version (1997) approved by the EPAs. 

Response: Noted; draft Implementation Plan was submitted prior to the November 1997 approval by 
U.S. EPA and OEPA of the Impacted Material Placement Plan. 

Action: The text will be revised to cite the most recent version of the Impacted Material Placement 
Plan (20100-PL-007, Revision 0, January 1998). 

Commenting Organization: OEPA 
Section #: 3.0 Pg #: 3-28 Line#: 1 Code: C 
Original Comment #: 43 
Comment: The reference "EP4008" is not defined. 

Commentor: HSI GeoTrans 

Respok:  Noted. The reference to EP-0008 is being deleted, and a general reference to FEMP site 
procedures will be cited. 

Action: The text will be revised to read as follows: "Access to certified areas will be granted in 
accordance with FEMP site procedures. " 

Commenting Organization: OEPA Commentor: OFFO 
Section #: Figure 3-1 Pg #: Line #: Code: C 
Original Comment #: 44 
Comment: No soil was placed in non-impacted stockpile 2. The text and drawings should be revised 

to reflect this. 

Response: Noted; the pile was not used during site preparation. However, the area designated for 
non-impacted material stockpile No. 2 is being held as a contingency for possible use 
during the excavation contract, and therefore should remain present on the drawings. 

Action: The text of the Implementation Plan will be revised to reflect the status of Non-impacted 
Material Stockpile No. 2. 

Commenting Organization: OEPA 
Section#: 3.0 Pg #: Figure 3-7 Line #: Code: C 
Original Comment #: 45 
Comment: The referenced figure in Note 4 should be Figure 3-9 instead of Figure 3-8. Also Note 6 

is not shown on the Figure 3-7. 

Commentor: HSI GeoTrans 

Response: Noted. 

Action: Note 4 of Figure 3-7 will be revised to reference Figure 3-9, not 3-8. Figure 3-7 will be 
revised to show note 6 in the drawing, located at the bottom of the lowest lift of above- 
WAC material. 
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Commenting Organization: OEPA Commentor: OFF0 
Section#: 4.2 Pg #: 4-3 Line#: 7 Code: c 

Comment: Please provide a copy of "Fugitive Dust Control Requirements" (RM-0047). Control of 
fugitive emissions is discussed in Section 4.2.2. While there is a plan for staff to be 
available for visible dust mitigation during offduty "dust alerts" there is no mention of 
what control or detection mechanisms are used at night. 

Response: Visible dust observation during off-hours, including at night, will be performed by 
personnel conducting security patrols. Visible dust observed in excess of the limits in the 
BAT determination will trigger notification to the Assistant Emergency Duty Officer 
(AEDO); the AEDO will notify the appropriate predesignated project contact who has 
responsibility for that area (e.g., MPI,  AlPIl); the contact will give the off-hours dust 
alert notification to the locationdependent appropriate responsible entity (e.g., A2PI 
contractor, AlPII contractor). The AEDO has a sitewide diagram delineating the limits of 
dust control responsibilities of the individual projects (per the project design drawings), 
and the appropriate points of contact (primary and backup) for each. These will be kept 
current as each remediation project is planned (e.g., with each SCEP IRDP) and executed. 

Action: RM-0047 is attache& 

Commenting Organization: OEPA Commentor: .OFF0 

Original Comment #: 47 
Comment: The plan states that,". . .all haul equipment will be required to be covered when hauling 

potentially dusty material." This conflicts with Section 02205 (page 10 of 19 P.3.) of the 
Technical Specifications Revision 0 which states, " The cover shall be in place sealed 
during all periods of vehicular movement on-site, whether empty or full. " 

' Section#: 4.2.2 Pg #: 4-5 Line#: 1 Code: c 0 
Response: The text in the Implementation Plan (IP) is consistent with the SEP regarding the covering 

of haul equipment, however a determination was made that the equipment will be hauling 
dusty material. Therefore, the A2PI contractor is being directed to cover loads of soil and 
soil-like materials at all times. The Technical Specifications were written specifically for 
the contractor of A2P1, and they were written more restrictive than the requirements of the 
SEP. 

Action: No action. 

Commenting Organization: OEPA Commentor: HSI GeoTrans 
Section #: 4.0 Pg#: 4-13 Line#: 17-32 Code: C 
Original Comment #: 48 
Comment: Table 3-1 includes nine IEMP monitoring wells four extraction wells that will continue to 

be saxpled. The text indicates that there are 21 E M P  monitoring wells and 4 extraction 
wells. The text and table should be correct and consistent. 

Response: The text and the table are both correct. Table 3-1 lists the groundwater wells present in 
the A2PI project area only for information, not to define the groundwater monitoring 
program for A2PI. 
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There are 21 IEMP monitoring wells and four extraction wells designated for the A2PI 
specific monitoring program. Nine of the IEMP monitoring wells and the four extraction 
wells are located within the actual A2PI project area, and are therefore included in Table 
3-1; the remaining IEMP wells are not relevant to Table 3-1 and are therefore not listed. 
The text should not make reference to either Table 3-1 or EDwg GOO04 in this section. 

The discussion contained within section 4.4.2 of the Implementation Plan (IP) is correct 
regarding the 21 monitoring wells for the A2PI groundwater monitoring program; they are 
all IEMP wells. 

Action: The reference to Table 3-1 and EDwg GOO04 will be deleted from the text. A new table 
will be incorporated into Section 4 of the IP presenting the groundwater wells to be 
monitored for MPI, which will help to clarify the groundwater monitoring program for 
A2PI. 

Commenting Organization: OEPA 
Section #: 4.0 Pg#: 4-13&Dwg. GOO04 Line#: 18 Code: C 
Original Comment #: 49 
Comment: IEh4P monitoring wells 3402 and 2402 are not shown on this drawing. The drawing 

should be revised to show these wells or an explanation is needed regarding their status. 
In addition, Monitoring Wells 2401 and 4016 could not be located on the drawing. 

Commentor: HSI GeoTrans 

Response: Monitoring Wells 3402 and 2402 are not shown on the drawing because they are not 
located within the boundaries of the A2PI project. The construction drawings provide 
information to the contractor about existing conditions that will be encountered in the field. 

Monitoring Well 4016 is on the drawing, but not labeled; it will be labeled prior to the 
next submission. Monitoring Well 2401 was inadvertently left off the drawing; it will be 
added and labeled for the next submission. 

Action: ' Drawing Sheet No. GOO04 will be revised to label Monitoring Well 4016 and to show and 
label Monitoring Well 2401. 

Commenting Organization: OEPA 
Section #: 4.0 Pg#: 4-13 &Dwg. GOO04 Line#: 17-32, 1-15 Code: C 
Original Comment #: 50 
Comment: The text indicates that there are 21 IEMP monitoring wells on Drawing GOOO4. The 

drawing only shows 20. 

Commentor: HSI GeoTrans 

Response: See the response to OEPA Comment No. 48. The wells shown in Drawing Sheet No. 
GOOOQ are the wells located in the A2PI project area or its close proximity, and are 
presented in Table 3-1 of the Implementation Plan. 

Action: The reference to EDwg GOO04 will be deleted from the text. 

Commenting Organization: OEPA Commentor: OFF0 
Section #: 6.1.1 Pg #: 6-2 Line #: Code: C 
Original Comment #: 51 
Comment: The subsequent section should include a discussion of the WAO and its role in determining 

waste adceptance and categorization. 
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Noted. The roles and responsibilities for the WAO are detailed in the WAC Attainment 
Plan. Section 6.9 of the Implementation Plan (IP) addresses the relationship between A2PI 
and other projects/organizations at the F E W .  

The following summary of the WAO's role in relation to the A2PI project will be 
incorporated into Section 6.9 of the IP: 

(WAO) - WAO, an FDF organization independent of "Waste Acceptance 0 rea1uzat104 
both the soil- and debris-generating projects and the receiving OSDF project, has 
programmatic responsibility for the OSDF WAC attainment compliance assurance 
program presented in the WAC Attainment Plan (20100-PL-0014). WAO representatives 
will provide oversight of field activities from impacted material origin to OSDF receipt. " 

. .  

Commenting Organization: OEPA Commentor: OFFO 
Section #: 6.4.1 Pg#: 6-16 Line#: 3 Code: c 
Original Comment #: 52 
Comment: 

Response: 

Action: 

The Ohio EPA would like access to both the contractor's daily report (or log) and. the 
construction manager's daily report. At a minimum, we would like to receive these 
reports via fax (937-286-6404) every day. If these reports are prepared using commonly 
available word processing software, we would prefer to receive them either by eTmail or to 
download them by an ftp link on the FEMP website. 

The contractor's and construction manager's daily reports are maintained as part of the 
project file at the FEMP, which is available for OEPA review. It is not feasible to provide 
them to additional locations outside of the project file (via fax, e-mail, or posting on the 
FEMP website) due to the handwritten nature of the reports, lack of personnel, time and 
budget constraints. 

No action. 
Commenting Organization: OEPA 
Section#: 6.0 Pg #: Table6-3 Line #: Code: E 
Original Comment #: 53 
Comment: In row four (entitled "Piping and Sumps") column three ("Protocols") replace "mange" 

with "manage." 

Commentor: HSI GeoTrans 

Response: Noted. 

Action: The text will be revised as suggested. 

Commenting Organization: OEPA Commentor: OFFO 
Section #: Table 6-3 Pg #: Line #: Code: C 
Original Comment #: 54 
Comment: a) Non-pressurized containers - Ohio EPA believes drums excavated must be treated as 

process related metal at a minium. If it is not possible to complete a visual 
inspectiodsurvey of all portions of the drum then it should be designated for off-site 
disposal. 

b) Uranium metal - Any uranium metal encountered during excavation of these waste 
units is a waste and should be dispositioned as such. It is unacceptable to contemplate 
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these materials as nuclear materials considering they were previously disposed of as 
wastes and not managed as nuclear material. 

Response: a) Noted; see DOE No. 1, particularly 3.c. 

b) Noted; see DOE No. 1, particularly 3.c. 

Action: a) No action. 

b) Table 6-3 of the Implementation Plan will be revised to show that uranium metals are 
to be handled as Special Material and managed as such. 

Commenting Organization: OEPA Commentor: OFFO 
Section #: Figure 6-2 Pg #: Line #: Code: C 
Original Comment #: 55 
Comment: As stated in a previous comment, it is unclear howlwhen areas outside of the specific units 

will be addressed. Please clarify in the document and this schedule. 

Response: See the response to OEPA Comment No. 6. 

Action: See the action for the referenced comment. 

DESIGN CRITERIA PACKAGE 

Commenting Organization: OEPA Commentor: HSI GeoTrans 
Section #: App. A Pg #:'1-7 Line #: Code: C 

Comment: In the fourth line of section 1.5.5 the qualifier radiological is too specific as impacted 
material above chemical (lead) and physical WAC will also be segregated. 

. OriginalComment#: 56 

Response: Noted. 

Action: The text will be revised to delete "radiological". 

Commenting Organization: OEPA Commentor: OFFO 
Section #: App. A Pg#: 1-5 Line #: Code: C 
Original Comment #: 57 
Comment: Bullet 8 - Ohio EPA understands that double-walled pipe was not used for the complete 

transfer system but only for that within the GMA. Please clarify the text. 

Response: Agree. 

Action: The text of the Design Criteria Package will be revised throughout to differentiate where 
double- and single-walled pipe will be used; with double-walled pipe only for areas below 
elevation 560 feet and single-walled pipe in areas significantly above the GMA in the 
glacial till. 
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Commenting Organization: OEPA Commentor: OFFO 
Section #: Appendix a Pg #: 2-11 
Original Comment #: 58 
Comment: Pipeline - Ohio EPA understands that double-walled pipe was not used for the complete 

transfer system but only for that within the GMA. Please clarify the text. 

Line #: Code: C 

Response: See the response to OEPA Comment No. 57. 

Action: See the action for the referenced comment. 

SURFACE WATER MANAGEMENT PLAN 

Commenting Organization: OEPA 
Section#: App. B Pg #: ES-1 Line # Code: C 
Original Comment #: 59 
Comment: On the last line replace 1952 with 1951 as some disposal activities had taken place by 1952 

(Section 1.1). 

Commentor: HSI GeoTrans 

Response: The subject text is intended solely to summarize later text (last paragraph of p. 3-1) that 
indicates post-restoration (undertaken after completion of remediation) topography and 
stormwater runoff conditions are anticipated to be similar to those that existed circa 1952. 
That text also indicates that soil borings were used to supplement the 1952 topographic 
maps to determine predisposal/ground elevations. 

Language at the top of p. 14 of the Implementation Plan (IP) indicates that 1952 
topographical maps exist, hence the usage in the text of 1952 when referring to original 
topography. The subject text is not intended to control the extent or depth of remediation 
excavation, which is controlled by the design drawings, technical specifications, and FRL 
attainment certification. Text in the IP @. 1 4  and Section 2.2) indicates the basis for the 
planned extent of excavation. Likewise, the subject text is not intended to control the 
restoration activities, which will be controlled by future planning and design documents 
that will follow from the Natural Resources Restoration Plan. Restoration is briefly 
discussed in the last paragraph of p. ES-3, and in Section 1 . 1  (beginning at line 33 of 
p. 1-2), of the IP. 

Action: To reflect the language in the last paragraph of p. 3-1, the text of the last two lines on 
p. ES-1 will be revised to read "Upon completion of the remediatiodexcavation activities, 
the surface will be graded to drain and, where possible, graded to approximate the 
topographic (thus stormwater runoff) conditions that existed circa 1952. 

Commenting Organization: OEPA Commentor: OFFO 
Section #: App. B; Section 4.2.5 Pg #: 4-3 
Original Comment #: 60 
Comment: As stated in Ohio EPA comments on the Technical Specifications Package, permanent 

vegetation should not be established prior to site restoration implementation. Seeding with 
some turf type grasses will negatively impact the effectiveness of the restoration. 

Noted. It is not the intent to establish permanent vegetation prior to restoration activities 
in A2PI. 

Line #: Code: C 

Response: 
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Action: 

Commenting Organization: OEPA 

See the action for OEPA Comment No. 101. 

Section #: App. B; Section4 Pg #: 4-4 Line #: 
Original Comment #: 61 

Commentor: HSI GeoTrans 
Code: C 

Comment: 

Response: 

Action: 

The statement that interceptor ditches 1-3 are designed based on a 25-year, 24-hour storm 
is not consistent with the statement regarding storm frequency design in Attachment B, 
Sheet B1. Additionafly, the Sheet B-34 reference is not relevant to Ditches 2 and 6 and 
Interceptor Ditches 1-3. 

Noted. 

The statement in Appendix B (sheet B2) will be rewritten to clarify that the 25-year, 24- 
hour storm applies to interceptor ditches 1-3. Additionally, the correct sheet, sheet B42, 
will be referenced and Ditch 6 will be included in Table 1 (sheet B3) under the 25-year 
storm frequency. 

Commenting Organization: OEPA 
Section #: App. B; App. a; Attach B Pg #: Sheet B-3 
Original Comment #: 62 
Comment: Sheet B-3 shows Table 1 of Attachment B to Appendix B to Report Appendix A. Table 1 

is incomplete as it does not show the 25 year frequency storm flow calculations performed 
on Ditch 6. 

Commentor: HSI GeoTrans 
Line #: Code: C 

a Response: Noted. 

Action: Table 1 will be revised to include the 25-year, 24-hour storm flow for Ditch 6. 

PREDESIGN DATA SUMMARY 

Commenting Organization: OEPA Commentor: OFF0 
Section # App. D Pg #: Line #: Code: M 
Original Comment #: 63 
Comment: Ohio EPA finds this section to be entirely inadequate to meet its objectives. The data 

presented are insufficient to justify elimination of any of the above-WAC areas defined in 
the OU2 RYFS. In addition for the one WAC area carried forward, DOE has failed to 
bound the area horizontally or vertically (neither upper or lower). Ohio EPA expects that 
additional data collection will be necessary as well as a significant revision of this section 
before the document will be acceptable. 

The section should be revised to include a presentation of all data supporting DOE'S 
conclusions regarding the boundaries of above-WAC and above FRL excavations. Simply 
referencing the use of a 3D model is not acceptable. The document must justify the 
excavation boundaries defined in the drawings package. 

Response: See DOE No. 1, particularly entries 2.b. and 3.d. 

Action: See the action for OEPA Comment Nos. 1 and 15. 
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Commenting Organization: OEPA Commentor: OFFO 
Section #: App. D Pg#: D-1 Line #: Code: C 
Original Comment #: 64 
Comment: 1st Paragraph: All data should be included in the Implementation Plan. DOE must revise 

the document to incorporate all data to be used in the design of the remedial action within 
this Implementation Plan. For all future Implementation Plan submittals, DOE should 
ensure all data collection is complete and incorporated prior to submittal for review. 

Response: See the response to OEPA Comment No. 1. In the future, DOE commits to providing 
predesign data adequate to support 90 percent design packages. If this commitment 
cannot be met, an extension may be requested for the 90 percent submittal. 

' 

Action: See the action for the referenced comment. 

Commenting Organization: OEPA 
Section #: App. D Pg #: D-2 Line #: Code: C 
Original Comment #: 65 

Commentor: HSI GeoTrans 

Comment: 

- Response: 

Action: 

In the first paragraph on this page, the depth of measurement and coverage area for the 
HFGE should be discussed for the 15 minute scan time and 1 .O meter detector height. 

Noted. 

The following text will be added to the first paragraph on page D-2: "At a detector height 
of 1.0 meter and using a 15-minute scan time, the field of view (the surface area which 85 
to 90 percent of the detected gamma photos originate) is approximately 6.0 meters in 
diameter and the measurement depth is 5 to 15 cm." 

Commenting Organization: OEPA Commentor: OFFO 
Section#: App. D Pg #: D-2 Line #: Code: C 
Original Comment #: 66 
Comment: 

Response: 

Second Paragraph: Ohio EPA believes the 1.0 meter height is not appropriate for most 
WAC determination analyses due to the dilution effect of such a wide view. Additionally, 
the document should discuss the negative impacts the unlevel surface of the waste units . 
had on detector efficiency. 

The impacts of topography on HPGe detector response will be thoroughly discussed in the 
User's Manual described in response to OEPA Comment No. 2. Information has been 
presented to OEPA personnel (at the Real-Time Technical Workgroup Meetings) 
demonstrating that the effect of topography on HPGe detector response is not significant. 
Unlevel surfaces such as those expected to be encountered in A2P1, might be expected to 
result in no more than 5.0 percent difference in detector response relative to the &me 
detector response on a perfectly flat surface. 

The issue of what detector height is most appropriate to detect WAC exceedances has no 
single definitive answer; rather, the answer depends upon what size WAC exceedance it is 
necessary to detect. A good rule of thumb is that WAC exceedances whose radii are at 
least 50 percent of the radius of a field of view of the detector can be easily detected. 
Thus, at a 1.0 meter detector height, the HFGe should detect a 3.0 meter radius WAC 
exceedance. At a 1 .O foot detector height, HPGe should detect a 1.25 meter radius WAC 
exceedance. At a 6-inch detector height, HPGe should detect a 0.5 meter radius WAC 
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exceedance area. However, recognize that the ability of the HPGe to detect above-WAC 
concentrations of uranium is dependent on (1) how high above-WAC concentration the soil . 

is, (2) the trigger level, (3) how small the above-WAC soil area is, and (4) the surrounding 
soil's concentration of uranium. The procedure for using HPGe to detect WAC 
exceedances in soil will be discussed in the User's Manual. 

Action: Complete the User's Manual for agency review and approval. 

Commenting Organization: OEPA Commentor: ,OFF0 
Section #: App. D Pg#: D-2 Line #: Code: C 

Comment: Last Paragraph: The section discusses collection of data from the retention basins but 
presents no discussion of the data or calculations to support characterization for reuse. It 
would seem appropriate to incorporate such data herein to justify reuse of the soil rather 
than dispositioning as waste. 

' Original Comment #: 67 

Response: Noted. 

Action: A discussion of the characterization for reuse data and supporting calculations will be 
included in the revised IRDP text. 

Commenting Organization: OEPA 
Section#: App. D Pg #: D-3 Line #: Code: C 
Original Comment #: 68 
Comment: Paragraph two discusses the extent of the soil sampling effort. Soil boring depths are 

indicated to vary in accordance with the depth of the fill to be excavated. The text should 
summarize the range of depths for the soil samples. 

Commentor: HSI GeoTrans 

Response: Noted. The depth of soil borings ranged from 2 to 14 feet, with most to a depth of 6 feet 
or less. Only 5 of 54 brings were completed at a depth between 8 and 14 feet, all of 
which were completed along the southeastern slope of the South Field where the fill depth 
was greatest. 

Action: The IRDP text will be revised to incorporate the above discussion. 

Commenting Organization: OEPA Commentor: OFF0 
Section #: App. D Pg#: D-4 Line #: Code: C 
Original Comment #: 69 
Comment: As stated previously, Ohio EPA does not concur with collection of WAC data at 1 meter; 

has concerns with the topographical effect; and does not believe sufficient coverage was 
obtained for each WAC unit. 

Response: See DOE No. 1 ,  particularly entry 2, and responses to OEPA Comment Nos. 1 and 66. 

Action: See the actions for the referenced comments. 
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Commenting Organization: OEPA 
i 0 Section#: ~ p p .  D Pg#: D 4  

Original Comment #: 70 
Line #: 

Commentor: OFFO 
Code: C 

Comment: 

Response: 
a 
r? . ._ 

D 

Action: 

Soil Sample Collection: Ohio EPA believes the method used for screening samples was 
inappropriate considering the circumstances of the waste unit. By only sampling the 
highest cprn interval and bounding intervals if necessary, an above-WAC interval could 
have existed at elevated cpm but still not analyzed since it was lower than the highest 
number and did not bound the highest sample. 

Noted. PSP 204oO-PSPMX)l, Rev. 0, August 1997 originally called for any interval 
exhibiting a beta-gamma count > 100 corrected counts per minute (ccpm) be archived for 
potential future analysis; the interval exhibiting the highest ccpm measurement was 
submitted for analysis. No interval below 100 ccpm was archived for borings from 
SWU-1 through SWU-4 and SWU-5 borings 1 through 18. Consequently, some intervals 
< 100 ccpm with a total uranium concentration above the WAC might have been missed. 

During additional sampling efforts (SWU-5 borings 19 through 40), it was realized that 
adequate bounding of any interval > 100 ccpm was not possible since no interval < 100 
ccpm was analyzed or archived. A variance was issued to direct the collection of intervals 
immediately above and below the > 100 ccpm interval for archive and potential future 
analysis. 

As provided in the January 14, 1998 presentation to U.S. EPA and Ohio EPA, a summary 
table of beta-gamma scans from the SWU-1 through SWU-5 cores was prepared. 
Approximately 200+ soil samples scanned exhibited a reading of less than 100 ccpm. Of 
these -200, only 1 (-0.5%) exceeded the WAC for total uranium (1290 by FEMP lab 
analysis vs WAC of 1030 mgkg). All other soil samples exhibiting beta-gamma scans of 
less than 100 ccpm were well below the WAC for total uranium (highest result being 221 
mg/kg by FEMP lab analysis). Based upon this comparison, beta-gamma scans < 100 
ccpm are likely to be well below the WAC for total uranium. Thus, the lack of total 
uranium lab analysis for intervals < 100 ccpm is likely to be of no consequence. 

Summary table of beta-gamma scans and appropriate text will be added to the IRDP. 

Commenting Organization: OEPA Commentor: OFFO 
Section#: App. D Pg #: D-5 Line #: Code: C 
Original Comment #: 71 
Comment: 1st paragraph: Ohio EPA data from split samples are attached to these comments. 

Response: Noted. 

Action: Notation in brackets will be deleted; the original text has been revised, and specific 
citation is no longer applicable. OEPA data has been included in Table D-7 and is 
discussed in Section D.2.2. 

Commenting Organization: OEPA Commentor: OFFO 
Section#: App. D Pg #: D-5 Line #: Code: C 
Original Comment #: 72 
Comment: 1st paragraph: Since data was collected at only five locations for each units 14, for the 

data may indicate contamination at one compass point moving away from unit. The 

. 0 
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Response: 

Action: 

418 ppm sample in SWU-3 appears to indicate such, though it is not possible to tell since 
the figures fail to include sample location identification. Additionally, the use of 
"preliminary data" to over-ride validated RI/FS data is unacceptable. Information should 
be provided regarding the ASL for these data as well as their validation status. 

See the response to OEPA Comment No. 1. 

Figures D-13, D-14, and D-15 will be revised to include sample locations. As explained 
in the referenced comment, complete data, as well as ASL identification (provided as 
appendices to the appropriate project-specific plan) and validation status, will be included 
in the IRDP revision. 

Commenting Organization: OEPA Commentor: OFFO 
Section #: App. D Pg#: D-5 Line #: Code: C 
Original Comment #: 73 
Comment: 2nd paragraph: DOES proposal to eliminate an ASCOC based upon incomplete, 

invalidated data is unacceptable. Additionally, Ohio EPA believes it is inconsistent with 
the methodology proposed in the SEP for determining ASCOCs. 

Response: See DOE No. 1, particularly entry 2.b, and response to OEPA Comment No. 19. 

Action: See the action for OEPA Comment No. 15. 

Commenting Organization: OEPA Commentor: OFFO 
Section #: App. D Pg#: D-5 Line #: Code: C 
Original Comment #: 74 
Comment: 

Response: 

Action: 

SWU-5: Ohio EPA does not believe DOE has adequately defined the upper limit of the 
above-WAC zone. Due to the method of sample screening employed by DOE, above- 
WAC samples may never have been analyzed. Additionally, upon review of thedata in 
Table D-9, it is evident little if any correlation exists between cpm and total uranium. 
Finally, the uppermost sample in each of the following borings exceeds the WAC 
(SWU-5-15, SWU-5-9, SWU-5-18). 

See DOE No. 1, particularly entry 2 for discussion of how the ceiling is established for 
above-WAC areas, and entry 3 for how the excavation process will be controlled and how 
detection of unexpected encounter with buried above-WAC material will be managed. 
Also see the responses to OEPA Comment Nos. 70 and 75. 

Cross-sections of the above-WAC area will be developed and included in the revised IRDP 
Implementation Plan. Also see the actions for the referenced comments. 

Commenting Organization: OEPA 
Section #: App. D Pg #: D-5 Line #: Code: C 
Original Comment #: 75 
Comment: Paragraph three indicates that the maximum boring depth was 27 feet and that the extent of 

above-WAC total uranium samples were observed to a depth of 26.5 feet. Samples from 
depths greater than 27 feet are necessary to confirm this assertion since the assumed base 
of above-WAC material is very close to the maximum sample depth. DOE has not 
provided sufficient data to support a conclusion that the above-WAC material terminates at 
27 feet. 

Commentor: HSI GeoTrandOFFO 
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Response: 

Action: 

Noted. Previous RI/FS data from the A2PI above-WAC area indicated total uranium 
contamination to a depth of 24 feet below ground surface (bgs) in the area now identified 
as SWU-5. In accordance with the SEP, bottom depths of the proposed brings (SWU-5-1 
through SWU-5-18) were set at 27 feet bgs (3 feet below the deepest known contamination 
in the area). Of the 51 brings completed in the SWU-5 area, 12 were completed in the 
sands or sandgravel of the Great Miami Aquifer (GMA), 19 had no recovery at the 
bottom of the boring, 4 encountered refusal before reaching 27 feet bgs, 9 were completed 
in clay, and 7 were completed in debris. Obviously, if refusal was encountered or no 
recovery of the boring bottom was obtained, penetration to 27 feet bgs or greater was not 
feasible. Of the 9 brings completed in clay, 5 at the bottom of the br ing  had beta- 
gamma screens of 0 ccpm, one was above the total uranium WAC, 2 had beta-gamma 
screens of 50 ccpm, and one had a beta-gamma screen of 100 ccpm. A formal verbal 
agreement was reached by U.S. EPA, OEPA and DOE that once the A2PI remediation 
excavation had reached the Gh4A and contamination was detected or suspected (based on 
existing data), reevaluation of the kea  by DOE and the regulatory agencies would take 
place and a path forward determined at that time. 

The above explanation will be incorporated into the appropriate sections of the revised 
A2PI IRDP. 

Commenting Organization: OEPA Commentor: OFFO 
Section#; App. D Pg#: D-6 Line #: Code: C 
Original Comment #: 76 
Comment: Lead Delineation: It does not appear the data collected, when presented, will be sufficient 

to bound the extent of the characteristically hazardous material within the firing range. 
Ohio EPA is still unclear concerning the basis for sampling to address the 400 ppm FRL. 
It is the experience of this review that total lead values do not correlate well with TCLP 
data. Thus it is likely as substantial sampling program will be needed to evaluate TCLP 
boundaries for this unit. 

Response: See the response to OEPA Comment No. 16. 

Action: See the action for the referenced comment. 

Commenting Organization: OEPA 
Section#: App. D Pg #: Figure D-12 Line #: 
Original Comment #: 77 
Comment: Revise the figure to include sample location identifiers. 

Response: Noted. 

Action: Sample location identifiers will be added to Figure D-12. 

Commenting Organization: OEPA 
Section#: App. D Pg#: Figure D-13 Line#: 
Original Comment #: 78 
Comment: Revise the figure to include sample location identifiers. 

Commentor: OFFO 
Code: C 

. 

Commentor: OFFO 
Code: C 

Response: Noted. 
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Action: Sample location identifiers will be added to Figure D-13. 0 
APPENDIX E 

Commenting Organization: OEPA Commentor: OFFO 
Section #: App. E Pg #: Line #: Code: C 
Original Comment #: 79 
Comment: Ohio EPA is unclear on the specific intent of this section and does not concur with a 

substantial portion of it. If the intent is to suggest collection of HPGe data during 
certification, that should be in the certification design letter, not the IRDP, according to 
the SEP. With regard to the use of XRF, previous Ohio EPA comments address our 
concern that total lead numbers do not relate well to TCLP results and do not provide 
adequate documentation of remediation completion. Ohio EPA believes the individual 
aspects of this section should be incorporated into the appropriate portions of the 
Implementation Plan (e.g., WAC scanning in excavation section). 

Response: Noted. Appendix E contains information that can be incorporated into the appropriate 
IRDP text (both in the main text and Appendix D), or the A2PI Certification Letter, which 
will be submitted at a later date'. 

Action: Appendix E will be deleted and appropriate information will be incorporated into other 
sections of the JRDP or the A2PI Certification Letter. a Commenting Organization: OEPA - 

Section #: App. E Pg#: E-6 
Commentor: OFFO 

Line #: 28-31 Code: C 
Original Comment #: 80 
Comment: Any proposal regarding trigger levels should be incorporated into the Implementiition Plan 

and not submitted as a separate memorandum. 

- 

Response: Noted. The User's Manual discussed in the response to OEPA Comment No. 2 will 
define action level specific trigger levels. 

Action: Appendix E is being deleted. Complete User Manual for agency review and approval. 

Commenting Organization: OEPA Commentor: OFFO 
Section#: App. E Pg #: E-8 Line #: 1-9 Code: C 
Original Comment #: 81 
Comment: In response to this comment, please provide details regarding on-site lab turnaround time 

for physical soil samples analyzed for total uranium using both bromo-pdap and KPA. 
Include information regarding laboratory sample capacity and possible mechanisms to. 
expand field laboratory capacity. 

Response: The on-site laboratory uses bromoPADAP and ICP/MS to analyze soil samples for total 
uranium. Using these two methods and by dedicating personnel to the A2PI project, the 
on-site laboratory projects a maximum capacity of analysis of 50 soil samples per day with 
a 24-hour turn-around time. 

DOE does not recommend putting either the bromoPADAP or ICP/MS instruments in the 
field. The laboratory building is close enough to field operations that if personnel are 

FERUZPlIMP.PLNURDPOEPA.Cpfil6.  1% (4:npm) 31 0062054 



1 4 1 8  
dedicated to the project, there would be no benefit to field laboratory capacity. However, 
the most timeconsuming step for both bromoPADAP and ICPh4S analyses is drying, 
grinding, and homogenizing the sample; there may be some benefit to having these 
operations performed in the field. If so, trailers or transportable "sheds" could be easily 
equipped to perform these sample preparation operations. 

Action: No action. 

Commenting Organization: OEPA Commentor: OFF0 
Section #: App. E Pg #: E-8 . Line #: 22-23 Code: C 
Original Comment #: 82 
Comment: Ohio EPA has not seen sufficient documentatiodjustification to support consideration of 

HPGe data as Level D. 

Response: The July 1997 HPGe Comparability Study defined QC elements and acceptance criteria 
necessary for HPGe to perform ASL D measurements. That study demonstrated that for 
total uranium and Thorium-232, HPGe could meet QC criteria for ASL D measurements. 
The October 1997 addendum entitled "Comparability of In Situ Gamma Spectrometry and 
Laboratory Measurements of Radium-226" extended the ability of HPGe to make ASL D 
measurements to radium-226. 

The question with using HFQe as a certification tool deals more with heterogeneity and 
data representativeness issues. These issues will be discussed fully in the User's Manual 
described in the response to OEPA Comment No. 2. Additionally, these issues have been 
addressed in responses to U.S. EPA comments on the July 1997 HPGe Comparability 
Study. In particular, the response to General Comment of U.S. EPA Reviewer No. 2 is 
pertinent to this discussion and is reproduced below: 

"The issue of heterogeneity is one that must be considered for survey planning, 
specifically, how many samples or measurements would be required for a valid 
decision rule (t-test). If a CU has a highly heterogeneous distribution in the 
concentration of a particular radionuclide, it will be reflected in the standard deviation 
of the data set for that CU. A CU should fail because its measured mean 
concentration is above that of the FRL. If there is a high standard deviation about the 
mean, more samples or measurements will be required to pass. A high standard 
deviation is not in itself a condition to fail. That is not part of the decision rule. High 
outliers, as defined by hot spot criteria of 2 or 3 times the FRL, are a condition to 
investigate further. Moreover, a separate "hot spot" investigation, such as performed 
through scan'ning with an instrument system like RTRAK, will provide the assurance 
that no unusually high elevated areas exist between sample/measurement points. The 
statistical test for ensuring that the average concentration in the CU is not above the 
FRL must not be confused with the separate check for elevated areas that may occur 
between sample or measurement points. 

Homogeneity is not a necessary condition to perform a representative in situ HpGe 
measurement. Regardless of the actual distribution of the radionuclide, either 
laterally or with depth in the surface soil, the HPGe will provide a weighted average 
of the concentration, with the weighting factor decreasing with radial distance from 
the point under the detector and also decreasing with depth. Where conditions are 
highly heterogeneous, this is an advantage over a soil sample. While a soil sample 
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In fact, a change in detector efficiency would be picked up by counting in virtually any 
source geometry. Thus any reference measurement can be used that is reproducible. 

Action: No action. 
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has some probability (generally small) of falling within an elevated area, it is more 
likely to miss a small elevated area since its dimensions represent a tiny fraction of 
the area under investigation. 

Action: Complete User's Manual for agency review and approval. 

Commenting Organization: OEPA Commentor: OFF0 
Section #: App. E Pg #: E-13 Line#: 6-9 Code: C 
Original Comment #: 83 
Comment: It is interesting to note that DOE appropriately chose to daily calibrate the XRF against a 

know soil standard but continues to not perform a similar assessment of the HPGe or 
RTRAK. 

Response: The circumstances for calibrations of the in situ HPGe and RTRAK detectors are different 
than for the XRF because of the nature of in situ gamma spectrometry, therefore, a 
comparison between the calibrations is not valid. 

A) The HPGe detectors are efficiency calibrated annually using: 
1) NIST traceable point sources counted in a 1-meter arc from the detector end cap. 
2) The in situ geometry is a geometric model that accounts for detector height, 

activity impinging on the detector from multiple angles as a result of a wide field 
of view, uniform soil activity distribution and uniform distribution up to 3 cm 
deep in the soil. A simple count of a marinelli soil standard, as occurs with 
laboratory gamma spectrometers, cannot account for all of these factors. 

B) The HPGe detectors are performance checked every day they are used. The checks 
consist of 
1) An energy calibration to permit identification of measured radionuclides. 
2) Detector resolution to ensure that the detector is resolving spectrum within QC 

parameters. 
3) Net peak area to ensure that the detector reproduces measurement efficiency 

within QC parameters. 

C) The HFGe detectors are frequently used for measurements at the Field Control 
Station. These measurements serve a similar purpose as a Laboratory Control Sample 
and affirm the detector's capability to reproducibly measure activities at or below 
FRLS. 

D) The RTRAK is efficiency calibrated in comparison to the HPGe as determined by 
comparing dual HFGdRTRAK measurements at several field locations. The RTRAK 
does not receive its own primary calibration. 

E) The RTRAK is energy calibrated daily or at each use to permit identification of 
measured radionuclides. 



Commenting Organization: OEPA Commentor: OFFO 
. 0 *tion#: App. E Pg #: E-13 Line #: 31-32 Code: C 

original Comment #: 84 
Comment: As stated in previous comments, Ohio EPA does not agree with the suggestion that above- 

WAC soil has been delineated by predesign investigations. 

Response: See DOE No. 1. 

Action: Appendix E is being deleted. See the actions for OEPA Comment 
Nos. 1, 13, 15, 17, and 74. 

Commenting Organization: OEPA Commentor: OFFO 
Section#: App. E Pg#: E-14 Line #: 29-35 Code: C 
Original Comment #: 85 
Comment: Ohio EPA is not familiar with any data supporting or procedures for using HFGe or 

RTRAK on a vertical surface. 

Response: Noted. Obviously RTRAK can not be used on a vertical surface. HPGe, under a suitable 
platform, could be utilized to measure vertical surfaces. ”here are commercial HPGe 
systems available which allow the detector to be rotated for viewing at a variety of angles 
and positions. However, these systems are not currently being investigated since (1) 
excavation depths or lifts will be 4 feet or less, (2) excavation lifts will be sloped and (3) 
real-time monitoring will be performed by either the RTRAK scanning the sloped surface 
and/or the HPGe instrument measuring the sloped surface from a normal position at the 
horizontal base of excavation, with the progressive movement of the HPGe instrument 
outward (up sloped surface) until below WAC concentrations are observed. Utilizing this 
approach, the above WAC area will be conservatively bound since the HPGe instrument 
will be in the “viewing area” of the side walls and the horizontal, predetermined above 
WAC soils at the base of the excavation. The User’s Manual discussed in the response to 
OEPA Comment No. 2 will provide a more detailed discussion of the technical approach 
to utilizing real-time instrumentation in the course of excavations. 

Action: Complete the User’s Manual for agency review and approval. 

Commenting Organization: OEPA Commentor: ODH 
Section #: App. E Pg #: Line #: Code: C 
Original Comment #: 86 
Comment: The text in sections E.3.4.3 and E.3.5.2 state that assurance of FRL attainment will be 

provided by taking HPGe measurements above designated certification sample locations 
post excavation and pre-certification. While this will provide additional data which may 
ultimately allow the use of HPGe solely for certification decisions, it also seems to provide 
a method whereby “random” physical samples are pre-screened (biased clean) before 
submission to the labs. Please clarify if this is the correct interpretation of this 
information. 

. 

Response: Appendix E is being deleted. The proposed process for certifying (uranium, thorium, and 
radium) with HPGe will be outlined in the User’s Manual described in the response to 
OEPA Comment No. 2. 

Complete the User’s Manual for agency review and approval. Action: 
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Commenting Organization: OEPA 
Section#: Tech Specs. 02150 Pg #: 5 
Original Comment #: 87 
Comment: In the first line of Section 3.6A “at any crossing” should be deleted. 

Commentor: HSI GeoTrans 
Line #: Code: E 

Response: Noted. 

Action: The text will be revised as suggested. 

Commenting Organization: OEPA Commentor: OFFO 
Section #: Tech Specs. 02205 Pg #: 3 
Original Comment #: 88 
Comment: In 1.4(1), please clarify what ”. . .steps taken to optimize WAC.. ” means. 

Response: The intention of this statement is to require the contractor to include in the Excavation 
Work Plan the steps taken to meet size criteria for placement in the OSDF. This is an 
extension of the previous sentence in 1.4.1, which directs them to include ”. ..size 
reduction methods to meet the WAC specified.. . ” . 

Line #: Code: C . 

Action: The text will be revised to delete the last sentence of Section 02205, 1.4.1. 

Commenting Organization: OEPA Commentor: OFFO 
Section #: Tech Specs. 02205 Pg #: 5 
Original Comment #: 89 
Comment: In 1.7(c), all soil that are characterized as hazardous waste must be excavated as lead 

contaminated soil. It is insufficient to use 400 ppm of lead as the cut-off point. The FRL 
is irrelevant in the case of the SWU, since all material will be removed including that 
below the FRL for lead. If soils below the FRL of 400 ppm fail TCLP then they must also 
be removed under this category. 

Line #: Code: C 

Response: This definition is for the contractor to provide an appropriate level of understanding about 
the scope of work. See the response to OEPA Comment No. 16. 

Action: No action. 

Commenting Organization: OEPA Commentor: OFFO 
Section#: Pg#: Line #: Code: C 
Original Comment #: 90 
Comment: For 1.7.D and E, these sections must be revised to be consistent with the final WAC Plan. 

All inaccessible metals must be treated as process related metals unless proven otherwise. 

Response: “Above-WAC Material” was defined for the contractor in terms of what will be 
encountered in the field. The majority of above-WAC material that will be encountered 
during the excavation phase will be above the uranium WAC for the OSDF, and.thus was 
defined as such. The last part of 1.7.D incorporates any materials that do not meet other 
OSDF physical, chemical, or radiological WAC into the definition of above-WAC 
material. The definition of above-WAC makrial in 1.7.D of Section 02205 is consistent 
with the WAC Attainment Plan (20100-PL-0014, Draft Final, Rev. C, January 1998). 

FERVUPIIMP.PLNURDFOEPA.CMnApril6,1998 (427pm) 35 
0066858 



1 4 1 8  - -  

"Special Materials" were defined in 1.7.E using Appendix F of the SEP. These materials 
will be segregated during excavation for evaluation of proper disposition. Again, this is 
consistent with the WAC Attainment Plan. 

As indicated in DOE No. 1, the WAC Attainment Plan commits that if any process-related 
equipment or piping are encountered in the field, they will undergo visual inspection. This 
inspection will determine classification of the material as either process-related metal (to 
be disposed off-site) or process-related metal (thus handled as debris). 

Action: No action. 

Commenting Organization: OEPA 
Section #: Tech Specs. 02205 Pg #: 6 
Original Comment #: 91 
Comment: In Section 1.7.E.2. containers do not have to be "in-tact" to be "special materials" for this 

work. 

Commentor: HSI GeoTrans 
Code: C Line #: 

Response: Noted. 

Action: The text will be revised to delete "in-tact" from Article 1.7.E.2 of Section 02205. 

Commenting Organization: OEPA Commentor: OFFO 
Section #: Division 02205 Code: c 
Original Comment #: 92 
Comment: This Paragraph refers to a Dust Control Plan and implies that "Part 6" also contains 

information relevant to dust control measures. We can not find either of these references 
in the submittal package. Please provide Ohio EPA with two copies of each. 

Pg #: 9 of 20 Line #: 3.1 Paragraph F 

Response: Assume that comment is in reference to 3.1 paragraph G. See the response to OEPA 
Comment No. 3 relevant to Part 6. The Dust Control Plan referred to is the Dust Control 
Plan that the contractor will submit to DOE'S representative for review and approval to 
ensure compliance with Part 6, and thus compliance with the site BAT policy. 

Action: No action. 

Commenting Organization: OEPA Commentor: OFFO 
Section #: Tech Specs. 02205 Pg #: 11 Line #: Code: C 
Original Comment #: 93 
Comment: In 4.2 ,  the WAC Plan also addresses free liquid content limitations and should be 

referenced herein. 

Response: Noted. 

Action: The text of Section 02205, 3.1.4.2, will be revised to include the WAC Attainment Plan 
as a source of specifications for free liquid content in the excavated material. 
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Commenting Organization: OEPA Commentor: OFFO 
Section #: Tech Specs. 02205 Pg #: 11 
Original Comment #: 94 
Comment: In R.l, the document doesn't address decon of vehicles leaving the OU1 stockpae area. 

More detail should be provided concerning decon of these vehicles. 

Line #: Code: C 

Response 8: Section 02205, 3.1.R discusses general hauling requirements. 3.4.J of Section 02205 
discusses the requirements for unloading and temporarily stockpiling the above-WAC 
material and addresses the requirements for vehicles leaving the above WAC stockpile 
area. The above WAC stockpile area has been changed from the OU-1 stockpile area to 
SP-5 Stockpile area. 

Action: The Implementation Plan text, technical specifications and construction drawings will be 
revised to indicate the temporary above WAC stockpile area will be located at the SP-5 
Stockpile area. 

Commenting Organization: OEPA Commentor: OFFO 
Section #: Tech Specs. 02205 Pg #: 12 
Original Comment #: 95 
Comment: In T., Ohio EPA does not concur that monitoring will not be required during excavation of 

the South Field Impacted Material Stockpile. Ohio EPA does not believe sufficient 
controls were in place to prevent above-WAC material from being placed in this pile thus 
necessitating additional characterization efforts during excavation. 

Line #: Code: C 

Response: See the response to Comment No. 30. 

Action: The text will be revised to specify that visual monitoring (and real-time monitoring when 
special materials are encountered) will be used during excavation of the South Field 
Impacted Material Stockpile. 

Commenting Organization: OEPA Commentor: OFFO 
Section #: Tech Specs. 02205 Pg #: 13 Line #: 
Original Comment #: 96 

Code: C 

Comment: 

Response: 

Action: 

Ohio EPA is concerned that excavation of 3 foot lifts will result in missing above-WAC 
material and subsequent placement of that material in the OSDF. Additional detail should 
be provided regarding how the excavation will be managed to prevent violation of the 
WAC. 

As discussed between U.S. EPA, OEPA, and DOE on January 14, 1998, the intention of 
the 3-foot lift is that the contractor will excavate 3 feet of material before moving his 
equipment. The 3 feet will not be removed in bulk; standard construction practices will be 
employed to obtain a 3-foot lift. This will allow close visual monitoring of the excavation 
for a change in material, including the presence of special material or above-WAC 
material. 

No action. 
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Commenting Organization: OEPA Commentor: OFFO 
Section #: Tech Specs. 02205 Pg #: 14 Line #: Code: C 
Original Comment #: 97 
Comment: In 3.3.B, it is unclear what "unclassified impacted material overburden" is being 

referenced here. Ohio EPA would expect that all soil within the boundaries would be lead 
contaminated and that no "overburden" layer would exist within the boundaries. 

Response: The unclassified impacted material overburden is impacted material which is physically 
located on the hill higher in elevation than the lead contaminated soil. The overburden is 
located above the lead contaminated material, and therefore must be removed prior to the 
excavation of the lead contaminated material. The lead contaminated material is a 
potential toxicity characteristic waste and therefore a prioritized excavation; however, in 
order to safely excavate the area, the overburden material must first be removed in 
accordance with specification 02205 as unclassified impacted material. I 

Action: No action. 
! 

Cementing Organization: OEPA Commentor: OFFO 
Section#: 02205 Pg#: 19of20 Line#: 3.7 B2 Code: c 
Original Comment #: 98 
Comment: It is unclear what part of the WAC Attainment Plan applies to the HDPE liner size 

reduction. Please clarify the size specification for the liners and the waste category that 
applies to liners. 

Article 3.7 of Section 02205 was deleted from the technical specifications between the 95 
percent design submittal and the certified for construction (CFC) submittal; the removal of 
the HDPE liner will occur during the restoration phase of A2P1, which will be performed 
by others at a later date and under a separate contract. Therefore, no specifications need 
to be provided for size reduction of the liners. 

\ 

Response: 

Action: No action. 

Commenting Organization: OEPA Commentor: OFFO 
Section #: Tech Specs. 02212 Pg #: Attachment I 
Original Comment #: 99 
Comment: This attachment does not appear to be consistent with the WAC Plan nor the form 

currently being used for waste placement in the OSDF. ' The form should be revised or 
additional justification provided. 

Line #: Code: C 

Response: Technical Specification Section 02212 is being deleted, with material documentation 
information being provided to the contractor through the Construction Drawings. FDF 
will provide the contractor with the OSDF Manifest form, thus they will be provided with 
the correct version. 

Action: Technical Specification Section 02212 is being deleted. 

, FERWPIIMP.PLMIRDPOE.CMTUprd 6. 1998 (4:27pm) 38 
008061 



Commenting Organization: OEPA Commentor: OFFO 
Section #: Tech Specs. 02900 Pg #: 2 Line #: Code: C . 
Original Comment #: 100 
Comment It is unclear why "asphalt emulsion tackifier" is required in this specification whereas in 

specification 02275.2.1 .F "asphaltic type emulsions" are specifically prohibited. If it is 
inappropriate to use for a dust suppressant, it would seem equally unacceptable for 

0 
seeding. 

Response: Noted. 

Action: Section 02900 will be revised to specify pine sap emulsion for mulch stabilization. 

Commenting Organization: OEPA Commentor: OFFO 
Section# Tech Specs. 0200 Pg #: 3 Line #: Code: C 
Original Comment #: 101 
Comment 

Response: 

Action: 

In 2.1 .B, Ohio EPA does not concur with the proposed temporary seeding mixture. Ohio 
EPA recommends the usage of the same temporary seeding mixture used in the A2P1 Site 
Preparation Package Technical Specification - 100% A M U ~  Ryegrass. Ohio EPA's 
concern is that DOE has simply replaced the word permanent with temporary rather than 
used the appropriate seed mixture for stabilizing the area prior to final remediation. The 
mixture provided in the existing specification could negatively impact final restoration 
success. 

Noted. As discussed in the February 5 ,  1998 meeting between DOE, OEPA, and FDF, 
DOE has committed to formalize guidelines for stabilizing disturbed areas at the FEMP in 
the Sitewide Excavation Plan. These guidelines contain direction for stabilization practices 
utilizing crusting agents, temporary seed mixtures, and permanent seed mixtures. 

The stabilization and temporary seeding mixture will be revised to be consistent with the 
seeding plan presented in the SEP. 

CONSTRUCTION DRAWINGS 

Commenting Organization: OEPA Commentor: OFFO 
Section # Drawings Pg #: Line #: Code: C 
Original Comment #: 102 
Comment: The drawing package nor the Implementation Plan provide data to support the cross 

sections and areas presented for excavation. Ohio EPA believes it is important to provide 
a data summary portion of the IRDP that supports the proposed site model, three- 
dimensionally, with data/boring logs from previous investigations. 

Response: The cross-sections presented in the construction drawings are for construction purposes 
only. Generally, the contractor will initially excavate to the depths and grades shown on 
the construction drawings; the final depth of excavation will be determined based on actual 
field conditions and monitoring results. 

Cross-sections prepared for excavation projects do not typically contain more detail; the 
cross-sections are presented on the drawings to give prospective proposers, and the 
selected contractor, the approximate limits of the excavation and a general idea of the type 
of material that will be encountered during excavation. The contractor is required to 
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excavate all impacted material within the volume delineated on the drawings and cross- 
sections as unclassified impacted material regardless of the makeup of material (sand, 
flyash, clay, debris, etc.). As described in General Note No. 6 on Sheet No. X0003 of the 
construction drawings, the cross-sections were developed based on previous documents 
prepared for the project and actual conditions encountered during excavation may vary. 
All previous reports (including the Geotechnical Report, and the OU2 RI and FS) were 
available for the contractor to review and use for preparation of his proposal. Nine 
contractors reviewed the documents and submitted proposals for the project. DOE 
believes that the response to the RFP indicates that there is sufficient detail to perform 
excavation on the SWUs and adding additional detail is not necessary or cost effective. 

Predesign data for the above-WAC area and lead contaminated soil area are preknted and 
summarized in Appendix D. This data was used to delineate the limit of above-WAC 
material (via modeling) and to establish the limit of lead contaminated soil to be excavated. 
The data and model information presented in Appendix D was used to establish the limits 
shown on the Construction Drawings. 

Action: The above-WAC material in the Inactive Flyash .Pile and the lead contaminated soil in the 
South Field will be delineated in accordance with the data presented in Appendix D. 

Commenting Organization: OEPA Commentor: OFF0 
Section #: Drawings Pg #: Line #: Code: C 
Original Comment #: 103 
Comment: The drawing package should be revised to show actual conditions resulting from site 

preparation activities to date. Appropriate changes include no use of Soil Stockpile No. 2, 
the creation of an additional pile on the Southfield, changes in the transfer line status, 
changes to the design of Basin No. 2, etc. 

Response: An updated set of drawings showing existing conditions will be issued to the selected 
excavation contractor. Most of the changes from the Site Preparation activities will not 
affect the work of the excavation contractor. 

Action: An updated drawing package will be issued in the near future and made available to the 
selected excavation contractor. 

Commenting Organization: OEPA 
Section #: Dwg. GOO06 Pg #: Line #: Code: C 
Original Comment #: 104 
Comment: The thickness of Above-WAC Material at Station 4100 is not consistent from plan (38 ft) 

to section (26 ft). 

Commentor: HSI GeoTrans 

Response: The above-WAC material was defined based on additional predesign data and modeling. 
Based on the model, the horizontal limits of above-WAC were determined and decision 
was made to excavate material between elevation 558 and 550. The revised horizontal and 
vertical limits are shown on the construction drawings. 

Action: The above-WAC cross-sections will be updated based on revised data and modeling. e 
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Commenting Organization: OEPA Commentor: 'OFFO 

Original Comment #: 105 
Comment: Note 2 refers to Specification 02205 for additional detail regarding the spill containment 

pan. No reference to the spill containment pan is included in 02205. 

Section#: Dwg. GOO18 Pg #: Line #: code: c * 
Response: Noted. Assumed that the comment is in regard to Note 1. The initial spill containment 

pan will be provided by the Site Preparation contractor. The excavation contractor may 
have to replace the pan. 

Action: The detail will be revised to include spill containment pan requirements and delete the 
reference to Section 02205. 

Commenting Organization: OEPA Commentor: OFFO 
Section#: Dwg. GOOOQ Pg #: Line #: Code: C 

Comment: This drawing does not appear to include locations from the most recent sampling during 
the predesign investigations. It should be revised to include all existing sampling 
locations. 

. Original Comment#: 106 

Response: As described in the response to OEPA Comment No. 102, the geotechnical report and 
other background documents were available to the prospective contractors during 
preparation of proposals. The referenced drawing was prepared to provide the contractor 
an efficient way to review the data contained in those reports and overlay the information 
with the construction drawings. The drawing has served its intended purpose. Predesign 
sampling locations will be presented in Appendix D of the Implementation Plan. 

Action: No action. 

Commenting Organization: OEPA Commentor: OFFO 
Section#: Dwg. GOO06 Pg #: Line #: Code: C 
Original Comment #: 107 
Comment: Note 10 references removal of material outside the WAC area in 4 foot lifts. This is 

inconsistent with the Implementation Plan requirement of 3 foot lifts outside the above- 
WAC area. 

Response: Noted. The unclassified impacted material is to be removed in 3 f 1-foot lifts. 

Action: Note No. 10 on Drawing Sheet No. GOO06 will be revised to reference removal of 
material outside the above-WAC area in 3 f 1-foot lifts. 

Commenting Organization: OEPA Commentor: *OFF0 
Section #: Dwg. GOO14 & GOO15 Pg #: Line #: Code: C 
Original Comment #: 108 
Comment: What basis does DOE have for concluding such a significant portion of the IAFP will be 

made up of just flyash as suggested in the cross sections? Ohio EPA believes this 
cross-section significantly down plays the likelihood of encountering debris/fill throughout 
the IAFP and may lead the contractor to overestimate excavation rates. 

Noted. Article 1.7.B of Section 02205 states "Debris may comprise up to 15 percent of Response: 
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the total volume of impacted material." This provides the contractor with the knowledge 
to anticipate debris throughout the excavation and formulate his proposal accordingly. 
Additionally, the pre-bid meeting (including a walk-through of the project site) was held 
on December 4, 1997. During the walk-through, the debris in the field was brought to the 
attention of, and discussed with, the potential contractors. Also see response to OEPA 
Comment No. 102. 

Action: No action. 

Commenting Organization: OEPA Commentor: .OFF0 
Section#: Dwg. GOO08 Pg #: Line #: Code: C 
Original Comment #: 109 
Comment: As stated in previous comments, Ohio EPA does not believe the firing range has been 

adequately characterized. Following acceptable characterization it is likely the excavation 
boundaries will change. Unlike other drawings, this one does not include a note referring 
to likely changes to excavation boundaries. The figure should be revised following 
acceptable characterization. 

Response: Noted. The drawing was updated based on additional data, as presented in Appendix D. 

Action: A note similar to the note found on Drawing Sheet No. GOO06 will be added to Drawing 
Sheet No. GOOO8, stating that the lead contaminated soil to be excavated may be modified 
based on field conditions. 
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REVISION NO. 0 

EFFECTtVE DATE: 8/22/97 

FUGITIVE DUST CONTROL REQUIREMENTS 

GITIVE DUST CONTROL STRATFGY 

A. Each individual project will develop a project-specific procedure or plan based on 
this document for controlling fugitive dust emissions and ensuring compliance with 
standards and negotiated site-specific limits defined in this document. 

The procedure or plan shall include, but not be limited to: how project field 
activities will be monitored for fugitive dust releases; what methods will be 
used to control figitive dust releases; what records will be kept and 
maintained, and what notification process will be used after discovering 
fugitive dust releases, especially during non-working periods. 

B. Dust control mechanisms shall be based on the hgitive dust controYwork practice 
Best Available Technology (BAT) Policy as approved by the Ohio Environmental 
Protection Agency (OEPA). 

BAT is defined in Ohio Revised Code (ORC) 3704.01(F) as any 
combination of work practices, raw material specifications, throughput 
lirnhations, source design characteristics, an evaluation of the annualized 
cost per ton of pollutant removed, and air pollution control devises that 
have previously demonstrated to the director of environmental protection 
to operate satisfactorily in this state or other states with similar air quality 
on substantially similar air pollution sources. 

C. Project personnel shall proactively suppress dust releases from field activities by 
applying BAT dust control [such as the application of water, dust suppression 
agents, or other appropriate methods approved by appropriate Fluor Daniel 
Fernald (FDF) personnel] and/or irnplernenthg BAT work practices at the 
beginning and during field activities. 

D. BAT dust controldwork practices to be implemented must be approved by the 
OEPA. Some BAT dust controVwork practice strategies include: 

Apply water or other dust suppression or crusting agents in sufficient 
quantity to prevent dust generation but limited so that the application does 
not result in migration of the agent beyond work area boundaries, ponding, 
or disruption of other portions of work. 
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Wheel wash at the point of origin prior to entering any defined paved or 
unpaved roadways. 

Remove clods, clumps, tracks, or visible deposits of soils, mud or other 
materials that could readily become visible fbgitive emissions from paved 
and treated unpaved roadwaydparking areas. Apply appropriate dust 
control measures to suppress the generation of visible dust that may result 
from the removal process. 

e Apply appropriate dust control mechanism such as water or surfactants to 
the materials being transponed by truck load beds to ensure the transported 
materials will not become airborne. Cover truck load beds when 
transported materials are still likely to become airborne. 

E. Project field activities should be continuously observed by project personnel for 
visible emissions. 

F. The number of pieces or type of dust suppression equipment in operation 
controlling visible dust emissions in a designated area will not preclude stopping 
project field activities in that area. 

Personnel should be on-call during non-work periods seven days per week, 
including holidays, to respond to the generation of visible dust during off-hours. 

G. 

H. All mechanical dust-generating field activities in an observed area shall cease 
immediately if a fbgitive dust standard or site-specific limit is exceeded for that 
observed area. An increase in BAT dust controls and/or work practices needs to 
be implemented to bring the fbgitive dust emissions to, at a minimum, below the 
standard or limit during dust-generating activities (including wind erosion). 

. . .  2.1 m u d .  

Excavation, Trenching, LoadinglUnloading, Transportation to a Defined Roadway 
(paved or unpaved), Load-idoad-out on Storage Piles, Materials Placement in 
Onsite Disposal Cell, Vehicle Traffic on Storage Piles, and Wind Erosion from 
Working Faces 
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2.2 

Visible Particulate Emissions: visible airborne particulates that are 
generated from the operation of heavy equipment, equipment wheels or 
tracks, any tools, or vehicle wheels. Visible particulate emissions are also 
those generated by wind erosion. (Regulatory methods that will be used for 
visual determination of fugitive emissions are 40 CFR 60 Appendix 4 
Method 9- "Visual Determination of Opacity of Emissions from Stationary 
Sources" and Method 22- "Visual Determination of Fugitive Emissions 
from Materials Sources and Smoke Emission from Flares". ) 

Material Handhng/Vehicle Trofjc on Slorage Piles: includes activities 
such as loading in and loading out of materials, excavation, and vehicle 
traffic on storage piles. Fugitive emissions created by the above activities 
on storage piles shall be subjected to the standard defined in this section. 
Fugitive emissions that cannot be distinguished between material handling 
activities and wind erosion will be also subjected to the standard defined in 
this section. 

2.3 Standard. 

Visible particulate emissions from the above project field activities shall not 
exceed twenty percent (20%) opacity as a three-minute average. (OAC 
3745- 17-07 (B)( 1)). 

Verifying compliance with this standard shall be performed using 40 CFR 
Part 60 Appendix 4 Method 9- "Visual Determination of Opacity of 
Emissions from Stationary Sources". 

2.4 ion LevelL 

Project personnel shall tour the site, especially where project field activities 
are talung place, for potential fbgitive dust sources at the start of each day 
and periodically during the day, as applicable, and proactively apply BAT 
hgitive dust controls and/or work practices to reasonably minimize dust 
generation. 
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As soon as hgitive dust emissions are visible, BAT dust controls and/or 
work practices must be implemented or increased. 

a If the standard is exceeded, all mechanical dust-generating activities in the 
observed area must cease immediately. An increase of BAT dust controls 

emissions to, at a minimum, below the standard during dust-generating 
activities (including wind erosion). 

’ andor  work practices needs to be implemented to bring the hgitive 

2.5 BAT Dust Co n t rol s AVO r k Practices ; 

Application of dust suppression materials approved by appropriate FDF 
personnel such as: water, resin, or equivalent combination of surfactant or 
crusting agents. 

Minimize the amount of unnecessary traffic in and around field activities. 

Limit speed of vehicles or equipment to 15 miles per hour or less during 
operation 

Reduce rate of excavation. 

8 Minimize the height of drop during loading and unloading. 

a Change method of excavatiodtransport (e.g., from a front-end loader 
dumping into a truck to a self-propelled pan). 

Apply appropriate dust suppression agents, such as water or surfactants, to 
the materials being transported by truck load beds to ensure the transported 
materials will not become airborne. Cover truck load beds when 
transported materials are still likely to become airborne. 

Apply dust suppression agents such as surfactants or crusting agents to 
storage piles. 
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3 0  [WAVED ROAD WAYS. UYP , A  VED P.4RKINGBf.AS. A-ND hPXl EROSION 

3 . 1  

3.2 

3 .3  

Definitions; 

Unpaved Roadway or Uiip.n*ed Parhng Area: a predetermined area 
designed and improved specifically for vehicle traffic. Improvements to the 
predetermined area include the application of gravel, shredded shingles, 
cinders, compaction, etc. to the delineated area. 

0 Wind Erosion of Storage Piles: fugitive emissions from storage piles 
strictly created by the wind (and not by material handling equipment or 
vehicle trafiic). 

Site-SDecific Limit; 

There shall be no visible paniculate emissions from any unpaved roadway, 
unpaved parking area, or wind erosion from storage piles except for a 
period of time not to exceed three minutes during any sixty-minute 
observation period. 

e Venfiing compliance with this limit shall be performed using 40 CFR Part 
60 Appendix A, Method 22- "Visual Determination of Fugitive Emissions 
from Materials Sources and Smoke Emissions from Flares". 

Action Levels 

0 Project personnel shall tour unpaved roads (especially roads being used 
during project field activities), unpaved parking areas, and storage piles at 
the start of each day and periodically during the day, as appiicable, and 
proactively apply BAT fugitive dust controls andor  work practices to 
reasonably minimize dust generation. 

0 As soon as fbgitive dust emissions are visible, BAT dust controls andor 
work practices must be implemented or increased. . 
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If the site-specific limit is exceeded, all mechanical dust-generating 
activities (such as traffic on an unpaved roadway) in the observed area 
must cease immediately. An increase of BAT dust controls and/or work 
practices needs to be implemented to bring the hgitive dust emissions to, 
at a minimum, below the limit during dust-generating activities (including 
wind erosion). 

3.4 BAT Dust Co ntrols/M’ork Practices. 

. .4pplication of dust suppression materials, approved by appropriate FDF 
personnel. such as: water. resin. or equivalent Combination of surfactant or 
crusting agents. 

. Minimize the amount of unnecessary traffic on unpaved roadways or 
unpaved parking areas. 

. Limit speed of vehicles or equipment to 15 miles per hour or less during 
operation. 

Apply appropriate dust suppression agents, such as water or surfactants, to 
the materials being transponed by truck load beds to ensure the transported 
materials will not become airborne. Cover.truck load beds when 
transported materials are still likely to become airborne. 

0 Apply dust suppressant agents such as surfactants or crusting agents to 
storage piles or cover with tarpaulin, plastic, etc., if practical. 

For extended periods of planned inactivity, vegetate as a last resort if 
protective cover or periodic application of surfactants or crusting agents 
proves ineffective. 

Remove, as practical, any clods, clumps, tracks, or visible deposits of soil 
or mud from unpaved roadways or unpaved parking areas, applying 
appropriate dust control measures to suppress the generation of visible dust 
that may result from the removal process. 

Wheel wash prior to entering unpaved roadways or  unpaved parking areas. 

Repair or resurface roadwaydparking areas as needed or use an alternative 
road surface as a last resort. 
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4 0  P <s P.4 D P. IN' 

4 . 1  Definitions; 

0 Paved Roahua-v or Paved Parking Area.: a predetermined area designed 
and improved specifically for vehicle traffic. Improvements to the 
predetermined area is the application of materials such as asphalt or 
concrete that forms a firm level surface for travel. 

' 

4 2  Site- S Deci fk Limit : 

0 There shall be no visible paniculate emissions from any paved roadway or 
paved parking area except for a period of time not to exceed one minute 
during any sixty-minute observation period. 

0 Veritjling compliance with this limit shall be performed using 40 CFR Part 
60 Appendix A. Method 22- "Visual Determination of Fugitive Emissions 
from Materials Sources and Smoke Emissions from Flares". 

4.3 Action Le vel s, 

0 Project personnel shall tour paved roads (especially roads being used 
during project field activities) and paved parking areas at the start of each 
day and periodically during the day, as applicable, and proactively apply 
BAT fbgitive dust controls and/or work practices to reasonably minimize 
dust generation. 

0 As soon as fbgitive dust emissions are visible, BAT dust controls and/or 
work practices must be implemented or increased. 

0 If the site-specific limit is exceeded, all mechanical dust-generating 
activities (such as traffic on a paved roadway) in the observed area must 
cease immediately. An increase of BAT dust controls and/or work 
practices needs to be implemented to bring the hgitive emissions to, at a 
minimum, below the limit during dust-generating activities (including wind 
erosion). 

/- 
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4 4 BAT Dust ControlsAYork Practices: 

e Application of dust suppression materials approved by appropriate FDF 

Minimize the amount of unnecessary traffic on paved roadways or paved 

personnel. such as water. 

parking areas. 

. Limit speed of vehicles or equipment to 15 miles per hour or less during 
operation. 

Apply appropriate dust suppression agents, such as water or surfactants, to 
the materials being transported by truck load beds to ensure the transported 
materials will not become airborne. Cover truck load beds when 
transported materials are still likely to become airborne. 

e Wet sweep or otherwise remove any clods, clumps, tracks, or visible 
deposits of soil or mud from paved roadways or paved parking areas, 
applying appropriate dust control measures to suppress the generation of 
visible dust that may result from the sweeping or removal process. 

e Wheel wash prior to entering paved roadways or paved parking areas. 

Repair or resurface paved roadwaydparking areas as needed 

5.0 m G  

A. All project personnel responsible for the control of hgitive dust for the site must 
be knowledgeable of BAT fbgitive dust controls and work practices as approved 
by OEPA. Also, these project personnel should review and understand the 
information contained in this Requirements Manual and should be trained in the 
project-specific procedure or plan pertaining to an individual's responsibilities. 
Each project should designate individuals that will require the appropriate training. 

B. Personnel involved in performing compliance surveillances to ensure hgitive dust 
emissions from project field activities are meeting hgitive dust standards or limits, 
must have the following training: 
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1 4 1 8  
0 Personnel performing opacity readings on Project Field Activities and 

Material HandlingNehicle Traffic on Storage Piles must attend 
certification training on 40 CFR Pan 60, Appendix A, Method 9- "Visual 
Determination of Opacity of Emissions from Stationary Sources". 

0 Personnel performing visible,hgitive dust readings on Paved Roadways 
and Parlung Areas, Unpaved Roadways and Parking Areas, and Wind 
Erosion from Storage Piles must be trained on 40 CFR 60. Appendix A, 
Method 22- "Visual Determination of Fugitive Emissions from Material 
Sources and Smoke Emission from Flares". 

A. Enter proper information on the "Control of Fugitive Dust Emissions- Daily 
Record" form (see Attachment A) each time an application of dust suppression 
material is performed. Send the completed form to FCkDPEC.  OEPA requires 
records on the implementation of the fugitive dust controls for paved and 
unpaved roadways. 

Enter on form: 

0 identification of area that was treated and/or cleaned. Record using sketch 
on back of the form or by attaching similar diagram at appropriate scale. 

0 the date the designated area was treated and/or cleaned. 

0 the manner in which the designated area was treated and/or cleaned. 

0 the application rate of dust suppression material [at a minimum the tank 
truck load capacity and number of truckloads applied per unit of time per 
area (or segment) to which applied]. 

the equipment operator (at a minimum, the name of the contractor or 
subcontractor firm). 
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EFFECTIVE DATE: 8/22/97 

Fill out the standard form included in 40 CFR 60, Appendix 4 Method 22- 
"Visual Determination of Fugitive Emissions from Material Sources and Smoke 
Emission from Flares" (see Attachment B, "Method 22- Visual Determination of 
Duration Period for Fugitive Emissions") when performing visible emission 
duration readings for Paved and Unpaved Roadways, Paved and Unpaved Parking 
Areas, and Wind Erosion from Storage Piles. Send the completed form to 
FC&DP/EC. 

Fill out the standard form included in 40 CFR 60, Appendix 4 hlethod 9- "Visual 
Determination of Opacity of Emissions from Stationary Sources" (see Attachment 
C, "Method 9- Visual Determination of Opacity for Fugitive Emissions" and 
"Method 9- Visual Determination of Opacity for Fugitive Emissions- Obsertation 
Record") when performing opacity readings for Project Field Activities and 
Material HandlingNehicle Traffic on Storage Piles. Send the completed form to 
FC&DP/EC. 
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AITACHMENT A 

CONTROL OF FUGITIVE DUST EMISSIONS 
DAILY RECORD 

I I TREATED 

n 
TREATMENT APPLICATION EQUIPMENT 
METHOD RATE OPERATOR 

( Send comphted form to FC&DP/ EC- Pat Shanks MS-65-2 ) 

FS-F- 4942 18/12/97) 1 3 o f  19 



. .  

LEGEND 

Plant Perimeter 
pr0d-n k e a  Perimeter 

,... 

. .  00008% 



c. 

- VJSUAL DETERMINATION OF DURATION PERIOD FOR FUGITIVE EMISSIONS 

OUTDOOR LOCATION 

Company Observer 
Location Team 
Co. Reo. 1 Date 

S k y  Condition Wind Direction 
Precmitation Wind Speed 

Prole ct 

Dust  Abatement operations 

Source(s1 of dust emissions 

Other observations 

Attach map of area being observed or draw sketch in wace below (see drawing on back of thts 
form) indicating area being observed: 
points, and the sun. 

I Activity observed 

ray, tarping, or slow speeds 

ving equipment, trucks, wind entrainment 

te observers position relative to: source, emission 

L 
OBSERVATIONS 

Beginning 

End 

Notes: 

Clock Time Observation 
I- period 

duration 
min:sec I- - 

, 

Accumulated 
emission 

time 
min:sec 

FS-F- 4943 1811 2/97] 
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ATTACHMENT C 

, Set Number Time Ooacitv 

AveraQe . Stan - End Sum 

METHOD 9- VISUAL DETERMINATION OF OPACITY FOR FUGITIVE EMISSIONS 1 4 1 8  

Location 

Date 
I I 

The source wadwas not in compliance with - at  the time evaluation was made. ‘’a- 4944 (8/12/97) ’ 

170f  19 



ATTACHMENT c (conti 

27 
L 

28 

29 
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METHOD 9- VISUAL DETERMINATION OF OPACITY FOR FUGITIVE EMISSIONS 
Observation Record (continued) 

Type of Operation 
Point of Emissions 

56 

57 - 
58 

59 

- 4944 (at1 2/97] 
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SECTION 

DIVISION 2: 

U o S o  DEPARTMENT OF ENERGY 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

CONTRACT NO. FSC 614 

WBS NO- lol.lo1.2o3o6 
TECHNICAL SPECIFICATIONS 

for 
AREA 2, PHASE I 

SOUTHERN UASTE UNITS 
REMEDIAL ACTION PROJECT 

EXCAVATION PACKAGE 
- TABLE OF CONTENTS 

TITLE REV. 

1 

1 

1 

1 

02050 SURVEYING 

02150 TRAFFIC CONTROL 

02205 IMPACTED MATERIAL EXCAVATION 

02210 PRESUMED ASBESTOS CONTAINING 
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1 

1 

02275 EROSION AND SEDIMENT CONTROL 

02850 EQUIPMENT WASH FACILITY 

02900 SEEDING 1 

DATE 
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SECTION 02050 
SURVEYING 

PART 1 G-RAL 

1.1 SCOPE 

This section includes the requirements for surveying, 
including but not limited to: 

A. Establish survey benchmarks and baselines. 

B. Setting limits and boundaries of construction 
- 

activities. 

C. Perform surveys for: 
1. 
2. 

3. Measurement and payment. 
4 .  Conformance checks. 

Verification of the existing conditions. 
Support surveys during the construction 
activities. 

D. Prepare and furnish as-built construction drawings 

1.2 RELATED SECTIONS AND PLANS 

A. Section 02275 - Erosion and Sediment Control. 

B. Part 8 - Environmental Health and Safety, and Training 
Requirements. 

1.3 REFERENCES 

National Geodetic Survey Standards. 

1.4 QUALIFICATION 

A. Oversight for the survey work shall be provided and 
certified by a Land Surveyor licensed in the State of 
Ohio. 

Date: 04/06/98 
Rev.: 1 RE: BP 
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B. 

C. 

1.5 

A. 

B. 

C. 

D. 

Survey work shall be performed under the direct 
supervision of a person who has at least 5 years of 
experience in construction surveying. 

Work performed in referencing or re-establishment of 
FDF or United States survey monuments shall be 
stamped/certified by an Ohio licensed land surveyor. 

SUBMITTALS 

Submit qualifications for land surveyor licensed in the 
State of.Ohio to the Construction Manager within 10 
calendar days from Notice to Proceed for review and 
approval. 

On request by the Construction Manager, 
documentation verifying accuracy of survey work. 

submit 

1. 
2. 
3. 
4. 

5. 

6. 
7 .  

Submit survey notes, field notes, sketches and drawings 
for the following surveys: 

Preliminary surveys. 
Prior to commencement of construction activities. 
Intermediate surveys. 
Before winter break(s) and at completion of the 
Contract. 
At completion of excavation of the Southern Waste 
Units (SWCJs) and stockpiles including completion 
of Above WAC excavation, lead contaminated soil 
excavation, Excavation Grading Plan-1, Excavation 
Grading Plan-2 and Excavation Grading Plan-3. 
Measurement and payment surveys. 
Final surveys. 

Submit two (2) copies of field notes, sketches and 
drawings prepared by the licensed Land Surveyor, to the 
Construction Manager on a weekly basis or upon request 
by the Construction Manager. Field notes shall be 
legibly recorded on standardized field note books. 
Notation shall be consistently applied to survey work; 
the stake marking format and the field book notation 

Date: 04/06/98 
Rev.: 1 RE: BP 
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I 1 . 7  

E. 

F. 

A .  

B. 

C. 

A .  

B. 

shall be compatible. Identify survey benchmarks on the 
field notes, sketches and drawings. 

Upon completion of the survey work, provide the 
Construction Manager the original field note books, 
layout, computations, sketches and certified drawings 
in Intergraph Microstation (version 5.0 or later) 
If .dgnI1 files. 

Submittal requirements for the environmental health and 
safety requirements shall be as specified in Part 8. 

PROJECT RECORD DOCUMENTS 
- 

Maintain on site a complete and accurate log 
documenting survey work as it progresses. 

Maintain on site drawings clearly showing survey 
benchmarks and baselines. 

Maintain on site an accurate and current set of red- 
line drawings with as-built locations. Data shall be 
incorporated within one week of completion of the 
respective construction activity. 

EXAMINATION OF THE EXISTING CONDITIONS 

Prior to the start of s i t e  p e p z z t ;  'cm excavation of 
the impacted material, verify the accuracy of the 
existing conditions shown on the Construction Drawings. 
Immediately notify the Construction Manager in writing 
of deviations from the existing conditions indicated on 
the Construction Drawings. 

Verify the existing structures, utilities, wells and 
associated protection, topography, erosion and sediment 
control measures, construction and radiological control 
fences, retention basins and appurtenances and drainage 
features shown on the Construction Drawings and notify 
the Construction Manager of any differences or 
conflicts with proposed work. Stake the locations of 

Date: 04/06/98 
Rev.: 1 RE: BP 
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excavations and review proposed work with the 
on Manager in the field 
, as shown on the Construction Drawings. 

SURVEY BEN-S 

A .  Locate and verify benchmarks as shown on the 
Construction Drawings in accordance with this Section. 

B. Protect and preserve benchmarks. 

C. Replace disturbed or damaged survey benchmarks at no 
additional cost to FDF. 

1.9 HEALTH AND SAFETY REQUIREMEXN 

Environmental Health and Safety, and Training requirements 
shall be as specified in Part 8. 

PART 2 PRODUCTS 

A. Provide materials as required to perform the surveys, 
including, but not limited to: instruments, tapes, 
rods, measures, mounts, tripods, stakes, hubs, nails, 
ribbon, and other reference markers. 

B. Survey instruments shall be precise and accurate to 
meet the needs of the project. Survey instruments 
shall be capable of reading to a precision of 0.001 
feet with a setting accuracy of 8 seconds. 

PART 3 EXECUTION 

3.1 GENERAL 

A. Establish elevations, lines,. and.levels. Locate.and.. . 
lay out by instrumentation and similar appropriate 
means. Topographic contours shall be shown to nearest 
foot. Field run data shall be taken to adjacent . 
existing undisturbed area (100 ft. minimum overlap) to 
create a smooth contour transition. 

Date: 04/06/98 02050 WBS No: 1.1.1.1.2.3.6 
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B. Maintain accurate and complete notes of surveys: 
1. Handwritten survey notes and information shall be 

documented in survey field books. A copy of the 
numbered, dated and signed field book pages shall 
be given to the Construction Manager weekly, or 
upon request, for use in reviewing the work. 

2. Electronically collected field survey information 
shall be collected and backup equipment shall be 
available in the event of equipment malfunction. 
a. Electronic format for printed output of data 

collectorfs field survey notes shall be 
compatible with the field book notation 
format * 

b. Electronic format for printed output of data 
collector%s field work shall be compatible 
with the Contractor's and Construction 
Manager's computer equipment and software for 
reviewing the work. A copy of the data disk 
shall be submitted to the Construction 
Manager monthly or upon request. 

C. The precision of horizontal and vertical control shall 
meet or exceed Third-Order, Class I and Third-Order 
accuracies, respectively, as defined by National 
Geodetic Survey Standards. 
referenced to National Geodetic Vertical Datum (NGVD) 
of 1929 and horizontal coordinates to North American 
Datum (NAD) 1983. 

Elevation shall be 

D. Conformance check surveys for elevation and for 
horizontal coordinates shall be to the nearest 0.01 
foot and for angles to the nearest 20 seconds. 

E. Measurement and payment surveys for elevation and for 
horizontal distance shall be to the nearest 0.1 foot 
+/-  0.05 foot. 

F. Perform construction layout surveys in advance of 
scheduled construction activities. The Contractor is 
responsible for rework and/or construction delays 
caused by survey or staking errors. 

Date: 04/06/98 
Rev.: 1 RE: BP 
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G. 

H. 

I. 

J. 

Set grade stakes and slope stakes in accordance with 
accepted surveying practices. 

Set grade stakes for construction activities as the 
work progresses. 

Establish temporary survey benchmarks, as necessary, to 
support construction activities. 

Benchmarks, Accuracy and Documentation: 
1. Record the following information in survey 

notebooks for each benchmark established: 
a. Designation of survey benchmark; 
b. 
c .  Elevation based on NGVD; 
d. Date of establishment: 

Coordinates based on State Planer NAD; 

e. Description and sketch of survey benchmark 
location; and 

2. 

Date: 04/06/98 
Rev.: 1 RE: BP 

the 
a. 

b. 
C. 

d. 

e. 
f. 
9- 

h. 

i. 

f. Survey benchmarks shall be referenced to a 
minimum of three features that can be seen 
from the survey benchmark. 

Document survey work in the field notebooks using 

Title and consecutive notebook number on the 
front cover; 

format and procedures described below: 

Consecutively numbered pages; 
Table of contents, indicated by survey task, 
on the first numbered page; 
Legend indicating symbols and abbreviations 
used in survey notes; 
Names of survey team for each task; 
Notes on weather, equipment, etc.; 
Date and time on each page to indicate when 
work was recorded; 
Notes in a uniform character such that they 
can be interprete-d and used by anyone with. 
survey knowledge; 
Description and/or sketches of the existing 
survey control used. 

02050 
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3 . 2  SUPPORT SURVEYS 

A .  Preliminary Surveys : 
1. 

2. 

3. 

4 .  .. 

5 .  

6. 

Verify location of the existing survey benchmarks 
and the existing conditions specified in this 
Section prior to starting work. 
Perform topographic surveys of areas to be 
excavated prior to construction activities. 
Establish location of benchmarks required for 
locating baseline grid. Establish baselines and 
grid as shown on the Construction Drawings. 
Establish location for the installation of the 
erosion and sediment control measures specified in 
Section 02275. 
Establish limits of excavation at the SWU and at 
the stockpiles. Maximum staking interval shall be 
50 feet unless otherwise approved by the 
Construction Manager. 
Perform surveys for conformance checks as 
specified in this Section. 

B. Intermediate Surveys: 
1. Perform surveys during progress of the 

construction activities to verify the accuracy of 
field work and as directed by the Construction 
Manager. 

progress payment as specified in this Section. 
Perform surveys during progress of excavation to 
confirm limits of the excavation. In areas of 
above WAC excavation and lead contaminated soil 
excavation, perform surveys at each lift. 

this Section. 

2. Perform surveys for measurement and periodic 

3 .  

4 .  Perform conformance check surveys as specified in 

C. Final Surveys: - - . -  - 
1. Final topographic survey shall be at minimum 50 

foot intervals or as required to define the 
topography. Additionally, the following points 
shall be surveyed and noted as applicable. 
a. Grade breaks. 

Date: 04/06/98 
Rev.: 1 RE: BP 

02050 
7 of a 

WBS NO: 1.1.1.1.2.3.6 
SCEP/165/SWU/EXCAV 



3 . 3  

A. 

B. 

3 . 4  

b. 
C. 

d. 

Points of horizontal CI rvat re and tangency. 
Stake ditches, Ditches, pipes and channels: 

channels and culverts such that layout 
remains undisturbed during construction. 
Limits of final excavation. 

2. 

3 .  

Perform survey for conformance checks as specified 
in this Section. 
Perform survey for final measurement and payment. 

STJRVEXS FOR MEASUREWENT AND PAYMENT 

Perform surveys for periodic progress payments and 
final payment to determine quantities of work. 

Calculate and certify quantities of work and submit 
survey notes and calculations to the Construction 
Manager for review, evaluation and payment. 

SURVEYS FOR CONFORMANCE CHECKS 

Perform conformance check surveys upon completion of a given 
construction activity. 
and locations for survey points: 

Provide the following minimum spacings 

A. A line of survey points spaced not more than 50 feet 
apart shall be taken, including along grade breaks 
(this will include the inside edge and outside edge of 
any bench on a slope). 

B. A line of survey points spaced not more than 50 feet 
apart shall be taken at the top of any pipes and any 
appurtenances, and at the top and invert of any storm 
culverts. 

END OF SECTION 
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SECTION 02150 
TRAFFIC CONTROL 

PART 1 GENERAL 

1.1 SCOPE 

This section includes, but is not limited to, the requirements 
for the following activities: 

A .  

B. 

C. 

1.2 

A .  

B. 

C. 

D. 

E. 

1 . 3  

Traffic Plan. - 

Construction and Radiological Control fencing. 

Protection of the existing wells. 

RELATED SECTIONS AND PLANS 

Section 02050 - Surveying. 

Section 02205 - Impacted Material Excavation. 

Section 02275 - Erosion and Sediment Control. 

Part 6 - Statement of Work. 

Part 8 - Environmental Health and Safety, and Training 
Requirements. 

REFERENCES 

State of Ohio, Department of Transportation (ODOT): 
Construction and Material Specification, January, 1997. 

Date: 04/06/98 
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1.4 SUBMITTALS 

A. Submit a Traffic Plan within ten (10) calendar days from 
the Notice to Proceed for review and approval by the 
Construction Manager. The Traffic Plan shall include as 
a minimum: 
1. 

2. 
3 .  
4 .  

5. 

6. 

7 .  

8. 

9. 

Date: 04/06/98 
Rev.: 1 RE: BP 
O Q O I G 2  

. I .  

Planned traffic routes for hauling excavated 
impacted material from the Southern Waste Units 
(SWUs), stockpiles and Retention Basins 1, 2 and 3 
to the On-Site Disposal Facility (OSDF), the Lead 
Contaminated Soil Container Transfer Area and- 

Stockpile Area. 
cess from the stockpiles to the haul roads. 

Planned traffic routes within the SWUs. 
Planned crossings of major utilities (such as gas 
line, drinking water line, power lines and 
groundwater line), and a plan to protect the 
existing utilities at the crossings. 
protection should be a minimum of a l-inch thick 
steel plate or an equivalent alternative. 
and width of steel plate shall be as required to 
protect the existing utilities. Provide 
calculations to support equivalent alternatives to 
the l-inch thick steel plate. 
Crossings for pedestrians and equipment as shown 
on the Construction Drawings. 
Maintenance and cleaning of haul road, planned 
traffic routes, pedestrian crossings and equipment 
crossings. 
Description of impact to traffic 
control during long break 
Access control to and from radiological controlled 
areas and certified areas. 

etailed drawings depicting the location of 
a traffic signal system including the following; 
a. Site Plan showing equipment locations. 
b. List of equipment to be used as a part of the 

traffic signal system. 
c. Plan timing data for the signals. 

The crossing 

Length 

- _  

02150 WBS NO: 1.1.1.1.2.3.6 
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B. Within ten (10) calendar days from the Notice to Proceed, 
submit a Dust Control Plan in accordance with Part 6 for 
approval by the Construction Manager. 

1.5 HEALTH AND SAFETY REQUIRSMENTS 

Environmental Health and Safety, and Training requirements 
shall be as specified in Part 8 .  

1.6 DEFINITIONS 

There are three typesof material haul crossings identified: 
Type I, Type I1 and Type 111: 

A. 

B. 

C. 

PART 2 

2.1 

A. 

B. 

C. 

Type I crossing occurs from an uncontrolled area to an 
uncontrolled area crossing a contaminated road. 

Type I1 crossing occurs from a controlled area to a 
controlled area crossing a contaminated road. 

Type I11 crossing occurs from an uncontrolled area to an 
uncontrolled area crossing an uncontrolled road. 

PRODUCTS 

MATERIALS 

Suppressant agent for dust control shall be pine sap 
emulsion as approved by 
the Constnktion Manager. 

Materials for traffic control shall be as defined by the 
Traffic Plan and shall conform to 0DOT.specifications 
unless approved by the Construction Manager. 

Construction fence sha-11- be orange, high density 
polyethylene, four-foot height, opening size 
approximately 4 inches by 1/2 inch, minimum tensile 
strength of 2000 lbs/ft of width. Posts shall be steel 
"TI1 as indicated on the Construction Drawings. 

Date: 04/06/98 
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D. Radiological control fence shall be as specified for . 

construction fence, except the color shall be yellow. 

E. Type I and I1 crossings: none 

F. Type I11 crossing: Supply all equipment and materials 
necessary to install a 4-way traffic signal system. 
System shall be portable, with traffic actuations in two 
of the four directions. 

PART 3 EXECUTION 

3.1 GENERAL 

A. Verify the existing conditions as specified in Section 
02050. 

B. Install erosion and sediment control measures and repair, 
as needed, the existing erosion and sediment controls 
prior to the start of s l t z  ~r- ' excavation 
activities in accordance with Section 02275. 

3.2 DUST CONTROL 

Dust control shall be as specified in Part 6 and the 
Dust Control Plan. 

3.3 CONSTRUCTION AND RADIOLOGICAL CONTROL FENCING 

A. Prior to initiating work activities examine existing 
construction fencing and radiological control fencing as 
shown on the Construction Drawings and as specified in 
Part 8 .  

B. Maintain and repair construction and radiological control 
fences until completion of the Contract. 

C. Locate and install radiological control fence around the 
excavation of the Above WAC Material as directed by the 
Construction Manager. 

Date: 04/06/98 
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1418 
3.4 TRAFFIC CONTROL 

Control traffic in accordance with the approved Traffic Plan. 

3.5 PROTECTION OF THE EXISTING PPgLLS 

If damage to existing monitoring wells and/or extraction wells 
occurs, repairs and/or replacement will be completed by FDF at 
the Contractor's expense. 

3 . 6  

A. 

B. 

C. 

3 . 7  

A .  

MATERIAL HAUL CROSSINGS 
- 

General 
Contractor may be stopped ' greater than 5 
minutes at any crossing during an emergency event in 
which site Emergency Response Team or fire fighting force 
is activated, Utility Engineer is investigating, or a 
nearby utility is in need of immediate repair. 

Type I and I1 Crossings 
Contractor shall allow a 10 minute road delay per hour. 
This may consist of one (1) ten minute closure on the 
hour or two (2) 5 minute closures on the half hour as 
specified by the Construction Manager. 
occur simultaneously at all affected haul road crossings 
(e.g. crossings with the Impacted Material Haul Road) to 
allow for site traffic and pedestrians to cross. 

The delay will 

Type I11 Crossings 
Site traffic will yield to Contractor at Type I11 
crossings. 

EQUIPMENT PARKING 

Clean Equipment Parking Area 
1. Clean equipment parking area shall be within a 

support area. 
2. No personal vehicles shall be allowed in the clean 

equipment parking area. 

' Date: 04/06/98 
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B. Contaminated Equipment Parking Area 
The contaminated equipment parking area shall be 
kept free of standing water. 
The contaminated equipment parking area shall be 
kept free of debris. 
The contaminated equipment parking area shall be 
located as close as possible to the radiological 
control point access. 
See Section 02205 for additional requirements for 
contaminated equipment. 

1. 

2. 

3. 

4. 

- 

END OF SECTION 
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SECTION 02205 
IMPACTED MATERIAL EXCAVATION 

PART 1 GENERAL 

1.1 SCOPE 

This section includes the requirements for the excavation, 
loading, hauling, and unloading of impacted materials and related 
activities including, but not limited to: 

A. 

B. 

C. 

D. 

E. 

F. 

Excavation of impacted materials from the Southern Waste 
Units (SWU) area and impacted material stockpiles 
designated on the Construction Drawings, including 
unclassified impacted material, 
Criteria (WAC) material, lead contaminated soil, Special 
Materials, and sediment. 

Above Waste Acceptance 

Loading and hauling of the excavated impacted materials 
from the SWU area and impacted material stockpiles and 
unloading of this material in the OSDF. 

Loading of the Special Materials excavated from the SWU 
area and impacted material stockpiles and transferring to 
the Special Material Transfer Area shown on the 
Construction Drawings. 

Loading and hauling of the excavated Above WAC material 
and unloading and placing in the 
shown on the Const 

Stockpile Area 

Loading, and containerizing of excavated lead 
contaminated soil material from the SWu area and staging 
of these containers in the Lead Contaminated Soil 
Container Transfer Area shown on the Construction 
Drawings. 

Dust control as specified in Part 6. 

Date: 04/06/98 
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G. 

_ . I  , "  
,- - -H. 

1.2 

A. 

B. 

C. 

D. 

Hand excavation around the existing wells to remain 
within the SwU excavation area and impacted material 
stockpile areas. 

RELATED SECTIONS AND PLANS 

Section 02050 - Surveying. 

Section 02150 - Traffic Control. 
- 

Section 02210 - Presumed Asbestos Containing Materials 
( PACM) . 

DE. 

EF . 

Fe . 

GH . 

H* . 

Id. 

sif . 

1 . 3  

A. 

Section 02275 - Erosion and Sediment Control. 

Section 02850 - Equipment Wash Facility. 

Section 02900 - Seeding. 

Part 6 - Statement of Work. 

Part 8 - Environmental Health and Safety, and Training 
Requirements. 

Impacted Materials Placement Plan, On Site Disposal 
Facility, 9ct&zL 1227 ,  2- . .  

On-Site Disposal Facility (OSDF) Phase I1 Technical 
Specifications. - 2 .  - 

REFERENCES 

Area 2 Phase I Southern Waste Units Implementation Plan 
for Operable Unit 2, 1 2 2 7 ,  * .  

Date: 04/06/98 
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B. 

C. 

D. 

E. 

F. 

1.4 

Waste Acceptance Criteria Attainment Plan for the On Site 

Fernald Environmental Management Project (FEMP) Plan PL- 
2194,  Spill Prevention Control and Countermeasure (SPCC) ----- - - - -_ __ Plan, - 5 ,  f t e t r r s l V l 1  I ,  3 czreng:=qevision. 

Fernald Environmental Management Project (FEMP) 
Procedure. RP-0010, Identification and Movement of 
Radioactive Material , m G  , E- current 
r4q2s:xgn. 

_l_l_ I - - * .  
- v--- - -. - 3*i-- - 

Fernald Environmental Management Project Procedure 
PT-0007 Packaging Low Level Waste for Off-Site Shipment, 

(FFNP) 

qnn? - - 
DL. L ~ J  I , n d ~ = . ~ ~ ~ ~  

State of Ohio, Department of Transportation (ODOT), 
Construction and Material Specifications, January 1997 .  

SUBMITTALS 

Submit an Excavation Work Plan to the Construction Manager 
within fifteen ( 1 5 )  calendar days from the Notice to Proceed 
for review and approval. 
integrated into the Safe Work Plan specified in Part 6. The 
Excavation Work Plan shall include, as a minimum, the 
following: 
1. Excavation, loading, hauling, and unloading methods and 

equipment, by size and type, for the impacted materials 
including unclassified impacted materials, the Above WAC 
Material, lead contaminated soil, stockpiles, and 
sediment. Include methods for separating category 2 ,  3 ,  
4 and 5 impacted material specified in the Impacted 
Material Placement Plan for OSDF during excavation and 
size reduction methods to meet the WAC specified in-the 
Impacted Materials Placement Plan for OSDF. 

The Excavation Work Plan shall be 

e r  
L l .  

2 .  Technical approach for the coordination and 
implementation of the excavation related activities 
including submittals, surveying, fencing, erosion and 

Date: 0 4 / 0 6 / 9 8  
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3 .  

4. 

5 .  

6 .  

7 .  

8. 

9. 

sediment control, water management, stump grinding, 
loading requirements, equipment wash, haul road 
management , material identification and documentation, 
seeding, stabilization of exposed excavated areas and 
dust control. 
Schedule for impacted material excavation with integrated 
Project Construction Schedule as specified in Part 6, for 
the excavation, including loading, hauling and unloading, 
and excavation related activities, showing sequence, 
duration, critical activities, resources for each 
activity, number of crews and crew size, and start and 
completion date for each activity. 
Environmental Health and Safety, and Training 
requirements for the excavation, loading, hauling and 
unloading, including a plan for coordinating personnel 
and equipment in the excavation areas. 
Methods for excavation, separation, and packaging of PACM 
in accordance with Section 02210. 
Methods for the excavation, managing, loading, 
segregation, transferring and staging of Special 
Materials, Above WAC Material, and lead contaminated 
soil. 
Loading, hauling and unloading methods for the Above WAC 
impacted materials to the W 
including: 
a. Inclement weather operations. 
b. Spreading, grading, and compaction. 
C. 

d. 
e. 

Stockpile Area, 

Maintenance of surface conditions and drainage. 
Temporary shutdown and work stoppage. 
Methods to prevent haul equipment tires from 

act with Above WAC Material. 

Location, sequencing, and construction of interim working 
stockpiles, if necessary. 
Sequencing of interceptor ditch construction. . . -  

1 0 .  Methods for complying with the FEMP Plan PL-2194, f u r  
Spill Prevention and Control and Countermeasure (SPCC) 
Plan. 

Date: 04/06/98 
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1.5 

1.6 

1.7 

A. 

B. 

EXISTING CONDITIONS . 
Prior to start of excavation of the impacted materials, 
examine .qdj::%erzgg;the existing conditions as specified 
in Section 02050. 

ggAtTH AND SAFETY REQUIRgMEsNTS 

y.<(irr:,.- "2"?"%:2,-<:..~:- ,.-:+y,, 

. .  

Environmental Health and Safety, and Training 
requirements shall be as specified in Part 8., 

DEFINITIONS - 

Impacted Material: Impacted material is defined as 
material placed in the existing stockpiles, fill material 
in the SWU, sediment accumulated in the retention basins, 
ditches, and at erosion and sediment control measures, 
and non-fill material with contaminant levels above 
established Final Remediation Levels (FRLs). 

unclassified Imp,acted Material: Unclassified impacted 
material shall be impacted material encountered during 
excavation, regardless of type, character, composition, 
and condition thereof, unless otherwise specified in this 
Section. Unclassified impacted material also includes ' 

excavated material from the impacted material stockpiles, 
the-SW, sediment accumulated in the interceptor ditches, 
Retention Basins 1, 2 and 3, erosion and sediment control 

~ 

measures, E it 
9 .  

L L L  -, except Lead Contaminated Soil, 
Above WAC Material and Special Material. 

Categories of unclassified impacted material shall be as 
specified in the Impacted Materials Placement Plan for 
the OSDF. Unclassified impacted material also includes 
debris encountered during excavation in the Swu and the 
impacted material stockpiles. Distribution of debris 
mixed with soil or soil like material in the excavation 
of the unclassified impacted material is not anticipated 
to be uniform throughout the SWU and impacted material 
stockpiles. Debris may comprise up to 1 5  percent of the 
total volume of impacted material. Debris consists of 

Date: 04 /06 /98  
Rev.: 1 RE: BP 

02205 WBS No: 1.1.1.1.2.3.6 
SCEP/ 16 5 / SwV/EXCAV 5 of 1 9  



C. 

D. 

E. 

impacted material such as construction materials, 
concrete, asphalt, steel rebar, non-friable PACM and 
other materials not defined as a Special Material. 
Criteria for debris shall be as specified in the Impacted 
Materials Placement Plan and Waste Acceptance Criteria 
Attainment Plan for OSDF. 

Lead Contaminated Soil: 
above the FRL for lead [400 milligram/kilogram (mg/kg)l 
that may, upon further Toxicity Characteristic Leaching 
Procedure (TCLP) analysis, qualify as a Resource 
Conservation and Recovery Act (RCRA) toxicity 
characteristic hazardous waste. 

Soil with lead concentrations 

Above WAC Material: 
debris, or soil-like impacted material with total uranium 
concentrations above the OSDF total uranium WAC 
mg/kgl, or any other material that does not meet the OSDF 

Soil, soil mixed with debris, 

[lo30 

WAC. 

Special Materials: 
special handling shall be as listed below: 

Impacted material which requires 

1. 
2.  

3.  
4. 
5 .  

6 .  
7 .  
8 .  

9. 
1 0  f 
11. 

1 2 .  

Date: 04/06/98 
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Friable PACM, as specified in Section 02210; 
Nonpressurized ;I. e. ill taeH containers, 
including drums, boxes, cans; 
Pressurized containers; 
Pumps and piping; 
Non-soil residues, including green salt, black 
oxide, orange oxide, and sump cake; 
Transformers and electrical equipment; 
Lead acid batteries; 
Uranium metal, including derbies, ingots and 
irregularly shaped scrap; 
Medical/infectious waste; 
Tires ; 
Miscellaneous debris, including oil and air ',. 

filters, personal protective equipment (PPE), 
radiators, cables, wires, tools, heavy equipment, 
office materials and documents, and lead flashing 
Acid bricks. 
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PART 2 

2.1 

A .  

B. 

C. 

2.2 

A. 

B. 

C. 

PRODUCTS 

MATERIALS 

FDF shall furnish metal boxes and lids for lead 
contaminated soil. Each box shall be approximately 
4 x 4 x 7 foot and weigh approximately 1,100 pounds 
empty. Contractor shall notify FDF a minimum of thirty 
(30) calendar days prior to the start of lead 
contaminated soil excavation. Contractor shall load 
boxes to a maximum gross weight of 9,000 pounds. 

FDF shall furnish materials, equipment, and personnel for 
radiological characterization &d monitoring of the 
impacted material. 

- 

Aggregate base shall meet the requirements of ODOT Item 
304. 

EQUIPMENT 

Provide equipment of size and type to excavate, load, 
haul, and unload impacted material to meet the Contract 
requirements. 

Provide equipment of size and type to load, haul, unload, 
place, manage, and compact material in the Sei5- 
Stockpile Area to meet the Contract requirements. 

Equipment to be operated over the existing Impacted 
Material Haul Road, including equipment to be used to 
haul impacted material, shall be equal to or less than 
the gross vehicle weight, tire pressure and axle loading 
for a Caterpillar CAT D300E truck (gross vehicle weight 
of 106,700 pounds, tire pressure of 60 psi, and axle load 
of 37,400 pounds). 

Pavement width of the existing two-way Impacted Material 
Haul Road width is 24 feet. Select equipment and 
equipment width to ensure safe operation on this two-way 
road. 

Date: 04/06/98 
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D. 

E. 

F. 

G. 

PART 3 

3 . 1  

A. 

B. 

C. 

Equipment, including equipment to be used to haul 
impacted materials on the Impacted Material Haul Road, 
shall have enclosed cabs. 
equipment cab isolated from outside environment (intact 
windows, doors, panels and floors surrounding driver with 
all windows and doors shut) which provides a barrier from 
intrusion of outside airborne particles. 
(heating, ventilating or air conditioning) units 
associated with the equipment cab must not provide a 
direct path for outside air to enter (air conditioner on 
air recirculate mode), unless the air is passed first 
through a HEPA filter pulled directly from outside the 
cab. 

Enclosed cab is defined as an 

Any W A C  

Provide water tank trucks, 
suppressant agent and crusting agent, portable tanks, 
pressure distributors, piping or other equipment designed 
to apply dust suppressant and crusting agent uniformly 
and in controlled quantities to variable surface widths 
to provide dust control as required in Part 6. 

tank trucks for the 

Provide stump grinder to meet the Contract requirements. 

Provide equipment to weigh loaded lead contaminated soil 
boxes. 

EXECUTION 

O E N E m  EXCAVATION =QUI-S 

Manage construction fence and radiological control fence 
as specified in Section 02150 and Part 6 and as shown on 
the Construction Drawings. Signs and sign posts f o r  the 
radiological control areas shall.be furnished and 
installed by FDF. 

. .  , ~. . 

Install and manage traffic control measures and devices 
as specified in Section 02150.  

Survey and layout excavation limits and grid in 
accordance with Section 02050 and as shown on the 
Construction Drawings. 

Date: 04/06/98 
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D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L. 

Install and manage erosion and sediment control measures 
in accordance with Section 02275. Construct and manage 
Interceptor Ditch No. 1 prior to excavation of Inactive 
Flyash Pile (IFP). 
NO;?:gS i-_-. as soon as practical in conjunction. with the 
excavation depicted on the Construction Drawings. 

Install Interceptor Ditches. No. 2 &d 
-""'y~++.;.-.': 

Continuously observe excavations for Special Materials 
and change in materials and immediately notify the 
Construction Manager of a change in impacted material 
an&lor_=finding "__ ~ of Special Material. 

Dust control shall be in accordance with Part 6 and the 
Dust Control Plan. Dust control shall be provided during 
excavation, segregation, size reduction, loading, 
hauling, transferring, unloading, and other related 
activities, and during off-hours as specified in Part 6. 

Location of the interim working stockpiles shall be 
within the limits of the SWU and as approved by the 
Construction Manager. 
be removed within a maximum of thirty ( 3 0 )  calendar days. 

Interim working stockpiles shall 

Blasting, including use of explosives or explosive 
devices, is not permitted. 

Water management shall be as specified in Section 02275 
and Appendix B of the Area 2, Phase I Southern Waste 
Units Implementation Plan for Operable Unit 2, "Surface 
Water Management Plan". 

Impacted material excavation and related activities shall 
be performed in accordance with the approved Excavation 
Work Plan. 

FDF and regulatory agencies may collect impacted material 
samples from the excavation, haul equipment and in the 
OSDF at any time during the project. 

Date: 04/06/98 
Rev.: 1 RE: BP 
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M. 

N. 

0 .  

P. 

Unexpected discovery of cultural resources: Upon the 
unexpected discovery of any historic, prehistoric, or 
archeological site, feature or object, immediately cease 
ground disturbing activities at the find and contact the 
Construction Manager. 

During excavation? segregate Category 2 material larger 
than 12-inches and maximize volume of Category 1 
material. Size reduce segregated Category 2 material to 
meet physical WAC specified in Impacted Materials 
Placement Plan for OSDF. 

Excavate and segregate material as required for 
construction of protective layers, select impacted 
material and contouring layer as required for placement, 
and impacted material required for placement of Category 
2, 3, 4 and 5 materials as specified in the Impacted 
Materials Placement Plan for OSDF. 

- 

The following additional requirements shall apply to 
equipment for excavation, loading, hauling, and 
unloading : 
1. 

2. 

3 .  

4 .  

Date: 04/06/98 
Rev.: 1 RE: BP 

Equipment used for excavation, loading, hauling 
and unloading of the impacted material from the 
SWU and the stockpiles shall be clearly and 
conspicuously marked by the Contractor as 
"Radioactive Material" in accordance with FEMP 
Procedure RP-0010. 
Equipment used during excavation, loading, 
hauling, and unloading of the impacted material 
and during periods of non-use (evenings, weekends, 
holidays) shall be kept within the SWU and in ee+t 
g P - 3  Stockpile Area. 
Equipment used for hauling o f  the impacted 
material shall be equipped with an automatic 
cover. The cover shall be in place during all.,- 
periods of equipment movement on-site, whether 
empty or full. 
Equipment used for excavation, loading, hauling, 
and unloading impacted material shall not be 
permitted to leave the radiological control areas 
until equipment decontamination activities are 

02205 WBS NO: 1.1.1.1.2.3.6 
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Q .  

R.  

5. 

completed by the Contractor and radiological 
survey of the equipment is performed by FDF. 
Equipment cab shall remain closed and operators 
shall not be allowed out of the equipment in any 
posted contamination area without appropriate PPE 
except in emergency situations. 

6. Equipment used during the excavation of the Above 
WAC Material, lead contaminated soil material, and 
soil placement in the 
shall stay in the respective areas until 
completion of the excavation and placement. 

7. Haul equipment transferring material on the 
Impacted Material Haul Road shall remain on the 
road as much as practical while waiting to dump or 
be loaded. Sequence equipment to minimize time 
spent within the SWU excavation, OSDF cell and 
M $Pzs Stockpile Area 

5P-5 Stockpile Area 

Loading Requirements: 
1. 

2. 

Hau . 
1.. 

2 .  

3. 

4. 

Haul equipment shall be loaded so as to minimize 
load shifting during transit. 
Visually check impacted material for free liquid 
prior to loading. 
material before loading shall be as specified in 
the Impacted Materials Placement Plan for OSDF "&a 

Free liquid in the impacted 

SDF . 

-ng requirements: 
Haul equipment shall be washed at the equipment 
wash facilities before entering the Impacted 
Material Haul Road at the SWU and OSDF. 
Requirements for equipment wash shall be as 
specified in Section 02850. 
Maintain the Impacted Material Haul Road free of 
visible mud, soil, soil-like material, debris, or 
impacted material in accordance with Part-6.. , 
Provide dust control for the haul roads on a 
continual basis in accordance with Part 6 s-d 

Date: 04./06/98 
Rev.: 1 RE: BP 

Haul equipment traffic shall remain on the haul 
roads designated on the Construction Drawings. 
Equipment that enters the haul roads shall not be 
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5. 

allowed to exit, except at the SWu area, 
stockpiles, OSDF Debris Transfer Area and/or the 
OSDF, without approval by the Construction 
Manager. 
Tracked equipment shall be prohibited from 
hauling, operating, or tracking over or on the 
Impacted Material Haul Road. 

S. Unless otherwise specified, FDF will perform monitoring 
of the surface of each lift to be excavated to determine 
if WAC has been attained. Contractor shall excavate in 
another Jocationyduring monitoring and while awaiting the 
results, at no additional cost to FDF. 'FDF monitoring of 
each lift will take at least two (2 )  work days after the 
lift is graded and ready for FDF monitoring. Duration 
for FDF monitoring shall be extended by one (1) day for 
each day precipitation occurs. 

T. FDF will net perform monitoring of the 
following stockpiles during excavation: South Field 
Impacted Material Stockpile, S 5 Z L e e k p i i k  1 -  

.PL k s ,  and OSDF West 
Impacted Material ' stockpiles. 

U. If Contractor is unable to excavate within the limits of 
the IFP, move excavation to the South Field Impacted 
Material Stockpile and/or the South Field (SF), as 
directed by the Construction Manager. 

excavation to the Active Flyash Pile (AFP). Movement 
between excavation areas shall be at the direction of the 
Construction Manager and at no additional cost to FDF. 

If Contractor is 
. unable to excavate within the limits of the SF, move 

V. Temporary shutdown shall be as specified in Part 6. 

W. Stump Grinding: 
1. Grind stumps within SWu to a minimum depth of 12 . 

inches or to the bottom of the root-mass within 18 
inches of the stump in all horizontal directions. 
Grind the wood chips in pieces generally smaller 
than 12 inches dimensions. 

Date: 04/06/98 
Rev.: 1 RE: BP 
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2. Excavate the ground stump wood chips with the soil 
and haul to the OSDF. The volume of organic 
material shall be less than 1/4 of the truckload 
for hauling to the OSDF. Determination of the 
volume of organic material in the truckload shall 
be by visual observation by FDF. 

X. Tolerances for the excavation grades shown on the 
Construction Drawings shall be from 0 to +6 inches. 

Y. Perform stabilization of the excavated areas using 
crusting agent and temporary seeding in accordance with 
Sections 02275 and 02900, respectively. 

Z. FDF will provide an existing Special Material Transfer 
Area. The Special Material Transfer Area shall be 
relocated as necessary to accommodate excavation. The 
Special Material Transfer Area shall be constructed with 
aggregate base stone. Aggregate material shall meet the 
requirements of ODOT Item 304. 
for aggregate material shall meet or exceed ODOT Item 304 
requirements. Special Material Transfer Area shall be as 
shown on the Construction Drawings and described in this 
Section. 

Compaction requirements 

3.2 UNCLASSIFIED IMPACTED MATERIAL EXCAVATION 

A. Typically excavations shall proceed in an up gradient to 
down gradient pattern to the limits indicated on the 
Construction Drawings. 

B. Excavate SWU from a location higher in elevation than the 
area to be excavated unless otherwise approved by the 
Construction Manager. 

C. Select equipment and excavation methods to minimize .~ 

obstruction of continuous visual observation of the 
excavation. 

D. Excavation of the unclassified impacted materials shall 
proceed by excavating the material in 3 foot + / -  1 foot 
lifts and in maximum 100 foot by 200 foot areas, followed 

Date: 04/06/98 
Rev.: 1 RE: BP 
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E. 

F. 

G .  

3.3 

A. 

B. 

C. 

D. 

Date : 
Rev. : 

by monitoring of the surface area by FDF. 
excavation of each lift, rough grade the area to drain. 
Maximum slope of the rough graded area shall be 
6 percent. Move excavation operation a minimum of 50 
feet from the previous excavation area while awaiting 
monitoring results. Construction Manager will notify 
Contractor of areas available for excavation. 

During 

If Above WAC Material or Special Materials are 
encountered, stop excavation, notify 
Construction Manager and move the excavation operation to 
another location-as directed by the Construction Manager. 

Hand excavate around the existing monitoring wells as 
shown on the Construction Drawings. 

Impacted material for the protective layer and contouring 
layer shall be obtained from the OSDF West Impacted 
Material Stockpile and/or AFP. Impacted material for the 
select impacted material layer shall be obtained from the 
IFP, SF, South Field Impacted Material Stockpile and/or 
OSDF West Impacted Material Stockpile. Impacted material 
requirements for protective layer, select impact material 
layer and contouring layer shall be as specified in the 
OSDF Phase I1 Technical Specifications. 

LEAD CONTAMINATED SOIL EXCAVATION 

Survey and stake the limits of lead contaminated soil 
excavation in accordance with Section 02050 and as shown 
on the Construction Drawings. 

Excavate the unclassified impacted material overburden as 
indicated on the Construction Drawings and in accordance 
with this Section. 

Excavate the lead contaminated soil to the limits and 
elevations as shown on the Construction Drawings. 

Notify FDF thirty (30)  calendar days prior to the start 
of excavation of the lead contaminated soil. Load the 
lead contaminated soil into metal boxes provided by FDF 

04/06/98 
1 RE: BP 
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E. 

F. 

G. 

H. 

I. 

J. 

3 . 4  

and haul to the Lead Contaminated Soil Container Transfer 
Area. FDF will sample the material prior to the 
Contractor fastening the lids and hauling to the transfer 
area. The boxes shall be loaded and fastened as per FEMP 
PT-0007. 

Loaded containers shall not exceed 9000 pounds in gross 
weight. 
prior to placement in the Lead Contaminated Soil 
Container Transfer Area. Lead contaminated soil is 
expected to have a dry unit weight of approximately 100 
to 115 pounds per cubic foot (pcf). 

Containers shall be weighed by the Contractor 

Visually check lead contaminated soil material for free 
liquid prior to loading in the container. Moisture 
content in the soil shall not result in "bleeding" of 
liquids. 
until free liquid is no longer present. 

Material with free liquid shall not be loaded 

Lead contaminated soil shall be loaded immediately 
adjacent to the lead contaminated soil excavation area. 

Grade Lead Contamination Soil Container Transfer Area to 
drain into the existing ditch and compact before transfer 
of the containers. Loaded containers shall be placed on 
the compacted surface in the Lead Contaminated Soil 
Container Transfer Area in a manner that protects the 
containers from damage. 
Provide access and culvert as indicated on the 
Construction Drawings. 

FDF will perform confirmatory sampling of the lead 
contaminated soil area. Contractor shall excavate in 
another location during sampling and while awaiting the 
results of the sampling, at no additional cost to FDF. 

Perform additional excavation as directed by the 
Construction Manager and as specified in this Section. 

ABOVE W A C  MATERIAL EXCAVATION 

Date: 04 /06 /98  
Rev.: 1 RE: BP 
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A. Material above or outside the Above WAC excavation area 
shall be excavated as unclassified impacted material as 
specified in this Section. 
Above WAC material shall be as designated on the 
Construction Drawings. 

Areas anticipated to contain 

B. Excavation within the Above WAC Material Area shall 
proceed by removing the material in 4 foot lifts, 
followed by monitoring at the perimeter of the above WAC 

C 

Survey the limits of the Above WAC Material excavation 
area after excavation of each lift. 

C. If monitoring results along a side of the Above WAC 
excavation are above WAC, the Above WAC material 
excavation area shall be expanded 5 feet laterally in all 
directions from the location of the above WAC monitoring 
results . 

D. After excavating a lift within the Above WAC area, 
excavate the surrounding unclassified impacted material 
to a depth of at least 1 foot above the excavated bottom 
of the Above WAC excavation area. 
to drain away from the Above WAC excavation except the 
loading area for the Above WAC Material. Loading area 
shall be graded to drain into the Above WAC excavation 
sump. Maintain loading area clear of spillage. Remove 
spillage prior to entry of next haul equipment in loading 
area. 

Grade surrounding area 

E. Excavate Above WAC material and surrounding unclassified 
impacted material to the limits shown on the Construction 
Drawings or as otherwise directed by the Construction 
Manager. 

F. Maintain sumps within the Above WAC excavation to collect 
water encountered during excavation. 
these sumps shall be pumped to the nearest retention 
basin as specified in Section 02275. 
penetrates the Great Miami Aquifer (GMA), line the sump 

Water collected in 

If sump excavation 

Date: 04/06/98 
Rev.: 1 RE: BP 
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G. 

H. 

I. 

J. 

. .. potential contamination of the GMA. Geomembrane 
liner shall be installed and anchored in accordance with 
Interceptor Ditch Detail as shown on the Construction 
Drawings. Geomembrane liner shall be as specified in 
Section 02275. 

Loading area for haul equipment shall be adjacent to the 
Above WAC Area and as close to the Equipment Wash 
Facility as possible. 
relocated as necessary during excavation. 

The loading area shall be 

Haul equipment shall remain outside of the Above WAC Area 
at all times. 

Above WAC materials shall be hauled to the eu+t SP-5 
Stockpile Area. 

Requirements for unloading and stockpiling the Above WAC 
material at the W+l 

1. egress to the stockpile 

2. 
equipment tires from coming in contact with the 
Above WAC Material. 
Placing material in a stockpile at a location 
designated by the Construction Manager. 
Immediately repair damage to the stockpile 
structures to the original condition (i.e., silt 
fence, perimeter fence, etc.) caused by the 
Contractor, at no additional cost to FDF. 

Part 6 

calendar days, upon completion of the stockpile or 
if the stockpile is to be inactive for more than 
forty-five (45) calendar days. 

7. Surface of the stockpile in use shall be 
compacted/sealed at the close of each work day to 
prevent fugitive dust and runoff. 

3. 

4. 

5.  Dust suppressant shall be in accordance with 

6. Crusting agent shall be applied, within seven (7) 

Date: 04/06/98 
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8 .  Equipment and material used in the placement and 
management of Above WAC impacted material in the 
W+k SP?S Stockpile Area shall not be removed from 
the area without the approval of the Construction 
Manager. This equipment shall not be removed from 
area before washing. 
performed within the 
Wheels, tires, undercarriage and body of equipment 
shall be washed free of visible mud, dirt and 
debris. 

-F-li 

Equipment washing shall be 
SAP:-3 Stockpile Area. 

3 . 5  SPECIAL MATERIAL EXCAVATION 

A .  Special Materials identified during excavation shall be 
excavated, segregated, managed, loaded, transferred and 
stored at the Special Material Transfer Area as directed 
by the Construction Manager. 

B. FDF will be'responsible for final disposition of the 
Special Materials. 

C. The Special Material Transfer Area shall be relocated 
within approximately twenty feet of an existing gravel 
road within the limits of the SWU. 
vary as excavation progresses and shall be approved by 
the Construction Manager. Existing and relocated Special 
Material Transfer Area shall be as shown on the 
Construction Drawings. 

Actual location shall 

D. PACM encountered during excavation shall be managed in 
accordance with Section 02210. 

E. FDF will furnish containers necessary for handling,. 
staging, transferring and disposal of Special Materials 
except for PACM. 

Date: 04/06/98  
Rev.: 1 RE: BP 
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3 . 6  

A. 

B. 

C. 

D. 

- .  :&-;I 
. .  

EXCAVATION OF THE =ACTED MATERIAL STOCKPILES 

Excavation of the acted Material 
the OSDF Eastmrd West B~~I+s 

Stockpiles, as shown on the 
ings shall be in accordance with 

unclassified impacted material excavation as specified in 
this Section. 

monitoring during excavation 
- 

I 3 U13L es . 
Material excavation from stockpiles shall be hauled and 
unloaded in the OSDF. 

After removal of the OSDF -West Impacted Material 
Stockpiles, excavate 12-inches below the stockpiles 
within the limits shown on the Construction Drawings. 
Notify the Construction Manager at completion of 
excavation of the -West Impacted Material 
Stockpiles and prior to start of 12-inch excavation. 
Prior to start of 12-inch excavation, FDF will perform 
monitoring within two (2) work days after completion of 
stockpile excavation. Contractor shall perform 
excavation after completion of FDF monitoring. This 
material shall be considered as unclassified impacted 
material and shall be excavated, loaded, hauled, and 
unloaded in the OSDF. 

Install erosion and sediment controls before the 
excavation of the stockpiles and maintain until 
completion of stockpile excavation. Erosion and sediment 
control measures shall be as specified in Section 02275. 

After completion of stockpile excavation, grade the area 
to match the surrounding grade and provide temporary 
seeding as specified in Section 02900. 

Date: 04/06/98 
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SECTION 02210 
PRESUMED ‘ASBESTOS CONTAINING MATERIALS ( PACM) 

PART 1 GENZRAL 

1.1 SCOPE 

This section includes the requirements for handling, 
packaging, loading, hauling and unloading of Presumed Asbestos 
Containing Materials (PACM). The excavation, handling, 
packaging, loading and hauling activities at and from the 
Southern Waste Units A S W )  area are considered “disturbance of . 
an inactive asbestos waste disposal site” and “asbestos waste 
handling,” while the unloading activities at the On-Site 
Disposal Facility (OSDF) are considered “active asbestos waste 
disposal” -rather than “asbestos hazard abatement” -as those 
terms are used in the referenced administrative code and 
federal regulations. 

1.2 RELATED SECTIONS AND PLANS 

A. Section 02205 - Impacted Material Excavation. 

B. Part 6 - Statement of Work. 

C. Part 8 - Environmental Health and Safety, and Training 
Requirements. 

D. Impacted Material Placement Plan, On-Site Disposal 
. ,  F a c i l i t y , w 7 ,  R,- 

E. Waste Acceptance Criteria Attainment Plan for the On- 
. I  osal Facility, f i  

REFERENCES ~ .... .~ _- -._ . . . . . _ .  1 . 3  

A. Ohio Administrative Code (OAC), Chapter 3745-20, 
Asbestos Emission Control. 

5. Title 29, Code of Federal Regulations (CFR), Part 
1926.1101, Asbestos. 

Date: 04/06/98 
Rev.: 1 RE: BP - 
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1.4 HgALTH AND SAFETY RSQUIREWENTS 

Environmental Health and Safety, and Training requirements 
shall be as specified in Part 8 .  

1.5 SUBMITTALS 

8 )  : 
1. 

2. 

3 .  

4. 
5 .  

6. 

7 .  

8 ,  
9. 

10. 
11. 

A .  Submit a PACM Handling Plan, in compliance with all 
applicable federal (CFR) and state (OAC) requirements, 
within ten (10) calendar days from the Notice to 
Proceed for approval by the Construction Manager. The 
plan shall describe or present the following as a 
minimum (additional requirements are presented in Part 

Method to be used to ensure Contractor’s 
(inclusive of Subcontractors) employees are 
informed of the presence of PACM in the project 
work area. 
Method(s) to be used to establish a restricted 
area adequate to deter the entry of unauthorized 
personnel within 100 feet of the PACM work areas. 
Personal protective equipment to be worn by 
employees. 
Work practices to be observed by employees. 
Methods to be used to handle and package friable 
PACM and to ensure no visible asbestos emissions 
during handling, loading, hauling and unloading. 
Methods to handle non-friable PACM to minimize the 
potential for non-friable PACM to become friable 
and to ensure no visible asbestos emissions during 
handling, loading, hauling and unloading. 
Methods to be used if PACM must be size-reduced to 
meet size criteria described in the Impacted 
Material Placement Plan for OSDF. 
The encapsulant and surfactant agents to be used. 
Product data and technical information including 
application instructions and Material Safety Data 
Sheet (MSDS) for each material proposed for use. 
Labeling methods. 
Identification of the Contractor’s “asbestos 
competent person” personnel. 

Date: 04/06/98 
Rev.: 1 RE: BP 
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1 4 1 8  

PRODUCTS PART 2 

2.1 

A. 

B. 

C. 

D. 

E. 

MATERIALS 

Clear polyethylene sheeting and clear polyethylene 
disposal bags shall be a minimum of 6 mils thick. 

Materials to be used as encapsulants and surfactants 
shall be in original, new, and unopened packages and 
containers bearing manufacturerls name, label, and the 
following information: 
1. Name of material. 
2. Manufacturer's stock number and date of 

manufacture. 
3 .  Manufacturer's name. 
4. Thinning instructions. 
5. Application instructions. 

Surfactant (wetting agent) shall ............... be as specified by the .............. 
following!$ 1. Childe-SOm. ULI ..-- L* ..... 

........ .... 
2. Certech. 
3. Expert Environmental Products. 
4. International Protective Coatings Corp. 
5. Or approved equivalent. 

Encapsulants shall be as specified by the following: 

1. Childers - CP-240 CHIL-LOCK. 
2. 
3 .  
4. 
5. Or approved equivalent. 

&-,e.., 

Certified Technologies - Certane 2050. 
Expert Environmental Products - EPPCO #1. 
International Protective Coatings - Serpiloc. 

Other materials required by the Contractor for handling 
and packaging of friable-PACM. .. . .~ 

Date: 04/06/98 
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PART 3 

3 . 1  

A. 

B. 

C. 

D. 

EXECUTION 

APPLICATION 

FDF has provided the necessary notification of 
disturbance of an inactive asbestos disposal site 
required by OAC 3745-20-07(D). 
asbestos waste disposal site in accordance with OAC 

The OSDF is an active 

3745-20-06. 

The 
1. 

2. 

3. 

4. 
5. 
6. 

7 .  

8 .  

Contractor shall be responsible for: 
Adherence-and compliance to work practices and 
procedures set forth in applicable federal 
regulations (CFR) and state codes (OAC). 
Ensuring Contractor's (inclusive of Subcontractor) 
employees are informed of the presence of PACM in 
the project work area(s) in accordance with 29 CFR 
1926.1101(d) and OAC 3745-20-06(B) (4). 
Establishing a restricted area adequate to deter 
the entry of unauthorized personnel within 100 
feet of the PACM work areas in accordance with OAC 

Obtaining required training. 
Conforming with Part 8 for training requirements. 
Dust control in accordance with Part 6 and the 
Dust Control Plan. 
Using wet methods and other work practices and 
engineering controls to prevent creation of 
visible asbestos emissions during handling of 
PACM . 
Personal air monitoring in accordance with 29 CFR 
1926.1101(f) including sampling necessary to 
complete initial exposure assessment. 

3745-20-06 (B) (4) . 

The Contractor shall ensure an asbestos competent 
person is on-site anytime PACM is being disturbed, 
excavated, handled, loaded, hauled, or unloaded. 

Contractor shall use the following project specific 
handling methods in accordance with the approved PACM 
Handlinq Plan: 

Date: 04/06/98 
Rev.: 1 RE: BP 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

. . .. 

Date: 04/06/98 

. .  

Rev.: 1 RE: BP 

Prior to excavation and at least once a day during 
excavation, the Contractor's asbestos competent 
person shall walk the work area and identify PACM 
visible at the surface. 
Non-friable PACM, which is determined not to have 
the potential to become friable, shall be 
considered as unclassified impacted material and 
shall be excavated, loaded, hauled and unloaded as 
specified in Section 02205. 
Friable PACM identified shall be either wetted - 
with amended water (water mixed with surfactant) 
or encapsulated, and separated from the impacted 
material. 
Care shall be taken so that the friable PACM does 
not break or crumble during handling. 
event that it breaks or crumbles during handling, 
encapsulate the exposed surfaces. 
Friable PACM components meeting the OSDF Waste 
Acceptance Criteria (WAC) physical size criteria 
and removed intact in large pieces shall be 
wrapped in two layers of polyethylene sheeting, 
secured with duct tape, and labeled in accordance 
with OAC 3745-20-05(C) (1). 

In the 

Multiple pieces may be 

Surfactants or encapsulants shall be applied 
during sizing of any large pieces of friable PACM 
to meet the OSDF WAC physical size criteria. 
Pieces of friable PACM not conducive to wrapping 
shall be bagged in a polyethylene bag, sealed, 
bagged in a second polyethylene bag, sealed, and 
labeled in accordance with OAC 3745-20-05(C) (1). 
Friable PACM with sharp-edged components (e.g., 
nails, screws, metal lath, tin sheeting) capable 
of tearing the polyethylene bags or sheeting shall 
be handled in cit,he-~, &e of the following ways: 
(a) Pad or wrap and secure the sharp-edged 

components in a manner to prevent tearing of 
the polyethylene, then wrap or bag in 
accordance with the respective preceding 
entries. 

02210 
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(b) Place into Contractor-supplied, polyethylene- 
lined containers (i.e., fiberboard boxes or 
drums). Metal containers are not allowed. 

Material Placement Plan for OSDF for Category 
5. The polyethylene liner shall be sealed 
prior to sealing the container. The 
container shall be labeled in accordance with 

(c) Container size is subject to the Impacted 

OAC 3745-20-05 (C) (1). 
9. Wrapped, bagged, or containerized friable PACM 

shall be segregated from other excavated material 
and accumulated at the Special Materials Transfer 
Area. When a sufficient quantity for a segregated 
load is accumulated, it shall be loaded and hauled 

. to the OSDF. Loads shall be prepared and secured 
to prevent any visible emissions, load loss ,  and 
spillage or leakage of liquids. 

10. No PACM shall be left exposed at the surface of 
the excavation at the end of the work day. 

E. Wrapped, bagged, or containerized friable PACM shall be 
unloaded in the OSDF as Category 5 material in 
accordance with the Impacted Material Placement Plan 
for OSDF, which presents additional requirements. 

F. Each work day during disturbance, excavation, handling, 
hauling, loading, unloading or placement of PACM waste, 
the Contractor's asbestos competent person shall 
conduct a daily inspection of the PACM waste handling 
work area(s) and adjacent areas. If there is visual 
evidence of asbestos contamination (e.g., spills of 
PACM waste) outside the demarcated PACM waste handling 
work area(s), the Contractor shall take immediate 
action to abate the hazard. The incident shall be 
reported immediately to the Construction Manager. 

END OF SECTION 
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SECTION 02275 
EROSION AND SEDIMENT CONTROL 

PART 1 GENERAL 

1.1 SCOPE 

This section includes, but is not limited to the following 
requirements for erosion and sediment control: 

A. 

B. 

C. 

D. 

E. 

Soil erosion and sedimentation control measures for work 
included in this . .  Contract, including areas 
disturbed by the Contractor. 

................. 

Dumped rock fill, erosion control blankets, geotextile 
and High Density Polyethylene (HDPE) liner for ditches, 
sumps and erosion control areas. 

Management of erosion and sediment control measures 
installed by this Contract and existing erosion and 
sediment control measures and facilities including 
Retention Basins 1, 2 and 3, and related 
appurtenances as shown on the Construction Drawings. 

Control of surface water and management of ponded water 
in construction areas during sit: prepa~~tim-a-mil 
excavation activities as specified in this Section. 

Management of the Active Flyash Pile (AFP). 

1.2 

A. 

B. 

C. 

Date: 
Rev. : 

RELATED SECTIONS AND PLANS 

Section 02205 - Impacted Material Excavation. 
. . . _  . . . . . . . . . . . . .  _ . . .  . . . . . . . . . . .  . . . - . . ,~--  ... . . . .  . ._ _ ^ . .  , . .-< 

Section 02900 - Seeding. 
Part 8 - Environmental Health and Safety, and Training 
Requirements. 

OQ0133 
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1 . 3  REFERENCES 

A. Area 2 Phase I Southern Waste Units Implementation Plan 

2. 

3. 

4. 

5 .  

6 .  

B. Latest version of American Society for Testing Materials 
(ASTM) Standards: 
1. ASTM D 3786 Standard Test Method for Hydraulic 

Bursting Strength of Knitted Goods 
and Nonwoven Fabrics-Diaphragm 
Bursting Strength Tester Method. 

ASTM D 4491 Standard Test Method for Water 
Permeability of Geotextiles by 
Permittivity. 

Tearing Strength of Geotextiles. 
Standard Test Method for Breaking 
Load and Elongation of Geotextiles 
(Grab Method). 

Determining Apparent Opening Size 
of a Geotextile. 

ASTM D 4833 Standard Test Method for Index 
Puncture Resistance of Geotextiles, 
Geomembranes, and Related Products. 

- 

ASTM D 4533 Standard Test Method for Trapezoid 

ASTM D 4632 

ASTM D 4751 Standard Test Method for 

C. Title 40, Code of Federal Regulations, Part 261, . 

Hazardous Waste Management System, Identification and 
Listing of Hazardous Waste. 

A. For each product proposed for use, submit the following 
to the Construction Manager for review within ten (10) 
calendar days from the Notice to Proceed: 
1. Manufacturer's product data and recommended 

methods of installation; and 000%34 
Date: 04/06/98 
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B. 

C. 

1 . 5  

A. 

Date: 
Rev. : 

2 .  Certification from supplier or manufacturer that 
the product meets the material requirements of 
this Section. 

Prepare and submit to the Construction Manager within ten 
(10) calendar days from Notice to Proceed a Surface Water 
Management and Erosion and Sediment Control Plan that 
includes the following, at a minimum: 

1. descriptions of the surface water management and 
erosion and sediment control measures to be 
implemented throughout the duration of the 
contract; 
methods for installing and maintaining surface 
water management and erosion and sediment control 
measures; 

3. drawings illustrating, in plan view, the location 
and sequencing of the surface water management and 
erosion and sediment control measures; 
methods and measures for collection and discharge 
of surface water from the excavated areas and 
measures to minimize erosion of the excavated 
areas during progress of the work, inclement 
weather and at the end of each work day. 

2.  

4 .  

5 .  

6 .  

inspection and management of the AFP 
cavat ion. 

methods for installing HDPE geomembrane in 
Interceptor Ditc + 2 and 3. 

Submit manufacturer's material certification and 
installation methods and requirements for the geomembrane 
liner within ten (10) calendar days from the Notice to 
Proceed to the Construction Manager for review and 
approval. 
manufacturer, chemical composition, and certification for 
the HDPE liner-material. 

Certificates shall include the name of the 

. . .-...,. . . . . .  -.- 

Inspect erosion and sediment control measures to evaluate 
effectiveness of the control 
measures. 

. .. 

Any repairs to the erosion and sediment 
control measures shall be corrected within 24 hours of 

0 4 / 0 6 / 9 8  
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problem discovery. Inspections shall occur at the 
following minimum frequencies: 
1. Weekly; 
2. Daily after each rain event exceeding 0.5 inches 

at the Fernald Environmental Management Project 
( F m )  ; 

3. At least daily during prolonged rainfall events at 
the FEMP. 

B. Records of inspections shall be kept on file at 
Contractor's site office and shall be submitted monthly 
to the Construckion. Manager. 

.. .. 

1.6 HEALTH AND SAFETY REQUIREMENTS 

Environmental Health and Safety, and Training requirements 
shall be as specified in Part 8. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Furnish silt fence with either woven or non-woven fabric. 
Silt fence shall: 
1.- ..be woven fabric consisting of slit films of 

polypropylene treated with ultraviolet light 
stabilizers, or be non-woven fabric consisting of 
long chain polymeric filaments or polyester yarns 
and treated with ultraviolet light stabilizers; 

2. be inert to chemicals commonly found in soils and 
to hydrocarbons; 

Date: 04/06/98 
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3. be resistant to mildew, rot, insects, and rodent 

4. 
attack; and 
have fabric and fence post properties and minimum 
dimensions in accordance with ODNR. 

B. Dumped Rock Fill: Dumped rock fill shall meet the 
requirements of ODOT Item 601.07 for the type specified 
on the Construction Drawings. 

D. The erosion control blanket shall be constructed of 100 
percent coconut fiber stitch bonded between a h e a e  duty 
W stabilized bottom net and a heavy duty W stabilized 
top net. The crimped netting shall form prominently 
closely spaced ridges across the entire width of the mat. 
The netting shall be'stitched together on 1.5 inch - 
centers with W stabilized polyester thread to form a 
permanent three dimensional structure. The mat shall 
have the following physical properties and be rated for 2 
years service life for use on 1:1 slopes: 
1. Material Content 

a. Coconut fiber: 100 percent; 0.5 pounds per 
square yard. 

(3430157 
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2 .  

b. Netting: Top and bottom - Heavy W 
stabilized; polypropylene; 3 pounds per 1,000 
square feet. 

c. Thread: W stabilized polyester. 
Physical Specifications (Roll) 
a. Width: 6.5 feet. 
b. Length: 83.5 feet. 
c. Weight: 30 lbs 210 percent. 
d. Area: 60 square yards. 

E. Geomembrane liner material for ditch liner shall be 60 
mil textured High Density Polyethylene (HDPE). HDPE 
geomembrane liner shall be factory seamed and transported 
in largest sections possible to minimize field seaming. 
Field seams shall be as recommended by the HDPE 
manufacturer. 

F. Dust suppression/crusting agent shall be as approved by 
the Construction Manager and shall meet the following 
requirements: 
1. 

. . . .  I ,  

2. 

The dust suppression/crusting agent shall be a 
pine sap emulsion comprised of a 100% organic 
emulsion produced from naturally occurring resins 
(pine sap). 
shall not be comprised of chloride, 
lignosulfonate, petroleum, or asphaltic type 
emulsions. The dust suppression/crusting agent 
must provide dust suppression and surface 
stability for exposed soils, both disturbed and 
undisturbed soils, and exposed coal fired boiler 
ash (flyash). The dust suppression/crusting agent 
shall be compatible with application via a hydro 
seeder, and must not require intense,cleaning of 
equipment after application. Once cured, the dust 
suppression/crusting agent shall be non-tracking 
(i.e., will not stick to boots or tires). 
The dust suppression/crusting agent shall not have 
hazardous characteristics of ignitability, 
corrosivity, reactivity, or toxicity as defined in 
40 CFR 261 for a hazardous waste in either its 
pre-applied or cured states. 

The dust suppression/crusting agent 

Date: 04/06/98 02275 WBS No: 1.1.1.1.2.3.6 
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3 .  The dust suppression/crusting agent shall have a 
flash point greater than 200°F., 
suppression/crusting agent shall be neither a 
flammable nor combustible liquid per DOT 
definition. The dust suppression/crusting agent 
must not be susceptible to significant 
deterioration from exposure to the elements, 
including sunlight. 

The dust 

PART 3 EXECUTION 

A. Construct and maintain erosion and sediment control 
measures as specified in this Section, and as shown on 
the Construction Drawings and the Surface Water 
Management Plan included as an appendix to the Area 2 
Phase I Southern Waste Units Implementation Plan for 
Operable Unit 2. 
control facilities and measures in accordance with 
Part 6. -- T k r , .  

Maintain existing erosion and sediment 

B. As the excavation progresses, excavate depressions in the 
excavated area to be used as temporary water collection 
sumps as shown on the Construction Drawings. 
accumulated in the sumps shall be pumped directly to the 
nearest retention basin via portable sump pump system and 
flexible hose. 
and/or graded to drain to existing ditches discharging to 
the nearest retention basin. 
free of standing water. Runoff into excavation areas 
shall be minimized by grading the surrounding area away 
from the excavation area and/or by diversions. If sump 
excavation penetrates the Great Miami Aquifer (GMA), line 
the sump with a 60 mil textured HDPE geomembrane liner to 
prevent potential contamination of the GMA. Geomembrane 
liner shall be installed and anchored in accordance with 
Interceptor Ditch Detail' as shown on the Construction 

Water 

Excavations shall be sloped to sumps 

Excavations are to be kept 

Drawings 
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C. 

D. 

3.2 

Remove erosion and sediment control measures at the 
direction of the Construction Manager after the disturbed 
areas are established with satisfactory conditions of 
seeding as specified in Section 02900. 

Compact geomembrane liner anchor trench backfill soil by 
thoroughly tamping in maximum one foot lifts. 

SILT FENCES 

Install in accordance with the requirements of the ODNR 
Rainwater and Land Development Standards. 
shown on Construction Drawings prior to start of 

sediment when deposition reaches one-half the height of the 
silt fence or sooner if accumulated sediment prevents adequate 
performance of silt fence; remove accumulated sediment within 
24 hours of discovery. Sediment shall be removed as specified 
in Section 02205. 

Place at locations 

excavation activities. Remove accumulated 

3.3 EROSION CONTROL BLANKETS 

Install in accordance with manufacturer's recommendations in 
the ditches shown on the Construction Drawings. 
control blankets shall be anchored with wire staples, spaced 

Construction Drawings. 

Erosion 

A- - r . t 1  
wA.LI1 as shown on the 

3.4 INACTIVE EXPOSED EXCAVATION h CONSTRUCTION AREAS 

A. Forty-five (45) calendar days shall be the maximum time 
that an area can be left in an exposed condition without 

. If an exposed excavation area 
shall not be worked for a period of 45 calendar days, or 
more, the soils shall be stabilized within seven (7) 
calendar. days of excavation by one of the*following 
methods : 

000148 
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.;.. frit&.+$& ....................................... 
: ...................... ....................... ;...- .... ........................... .......................... 

. seeding shall be applied as specified in Section 
02900. 

. . .  
shall be applied as specified in #xis Section * 
$A"'"'' 

:: @a@;. - ........................ :.: ...... i.:;.:.:.: ......................... 

B. Forty-five (45) calendar days shall be the maximum time 
that a stockpile can be left in an exposed condition 
without s e e d h g  . Stockpiles that are to be 
inactive for a period of 45 calendar days, or more, shall 
be stabilized within seven (7) calendar days by A 

as specified in #&s 

. . . . . . . . . . . . . . . . . . . .  . .  

3.5 RETENTION BASINS AND DITCHES 

A. Remove accumulated sediment and debris from the existing 
retention basins and ditches. In no case shall sediment 
build up to a depth greater than the painted indicator on 
the riser pipe in the retention basins or to a depth 
greater than one-half the constructed depth of the ditch. 

B. Remove sediment and debris as specified in Section 02205. 

Date: 04/06/98 
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C .  Protect the existing pump station, transfer line, HDPE 
liner and appurtenances during the removal of sediment 
and debris. 

3 . 6  DUMPED ROCK FILL 

A. Place and maintain dumped rock fill as indicated on the 
Construction Drawings and in accordance with ODOT Item 

- 
601.07.. 

B. Maintain the existing dumped rock fill in the SWU area. 

3.7 HIGH DENSITY POLYETHYLENE (HDPE) LINER 

A. Install and maintain HDPE liner in the ditches as shown 
on the Construction Drawings. 

B. Maintain the existing HDPE liner in Retention Basins 1, 2 
and 3 and ditches. 

3.8 ACTIVE FLYASH PILE 

Inspect the AFP on a monthly basis, a a minimum. Apply 
crusting agent to minimize dust in accordance with Part 6 and 
the Dust Control Plan. 

END OF SECTION 

(300142 
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SECTION 02850 

EQUIPMENT WASH FACILITY 

PART 1 GENERAL 

1.1 SCOPE 

This Section includes, but is not limited to: 

A. 

B. 

C. 

D. 

1.2 

A. 

B. 

1.3 

Performance criteria for the Equipment Wash Facility. 

Equipment and material to be provided by the 
Contractor. 

Operation and maintenance of the Equipment Wash 
Facility. 

Equipment Wash Facility provided by FDF. 

RELATED SECTIONS AND PLANS 

Section 02205 - Impacted Material Excavation. 

Part 8 - Environmental Health and Safety, and Training 
Requirements. 

REFERENCES 

Area 2, Phase I, Site Preparation Technical Specifications and 
Construction Drawings. 

1.4 HEALTH AND'SAFETY REQUIREMarrS 

Environmental Health and Safety, and Training requirements 
shall be as specified in Part 8. 

1.5 SUBMITTALS 

the 
and 

Date: 
Rev. : 

Within ten (10) calendar days from Notice to Proceed submit 
Equipment Wash Plan to the Construction Manager for review 
approval. The Equipment Wash Plan shall include: 

04/06/98 
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A. 

B. 

C. 

D. 

E. 

F. 

1.6 

A. 

B. 

Equipment wash methods and washing and maintenance 
equipment proposed to meet the performance criteria. 

Utility requirements. 

Operation and maintenance requirements and schedule, 
including removal of accumulated oil and sediment. 

Catalog information and drawings of proposed washing 
and maintenance equipment. 

Materials required for washing and maintenance. 

Method(s) for removal and containerizing oil. 

FACILITIES PROVIDED BY FDF 

Concrete wash pad will be provided by FDF at the 
existing Equipment Wash Facility as shown on the 
onstruction rawings for the Area 2 Phase I Site 
reparation. e wash pad will be equipped with three 
(3) water yard hydrants limited to a maximum flow of 5 
gallons per minute (gpm) each (total flow rate of 15 
gprn). A drain collection syste nches em3 an 
oil/water separator, discharging 
tr &&LA- L l w w  V L  L.J y 

Station will be provided. 
- -  . I  C l  , .-.c -I- -pt to the existing West Pump 

The pump capacity at the 
existing West Pump Station is 58 mrn- 

15 gpm water supply and a 480 Volt, 3 phase, 60 Hz 
electric power supply will be provided at the existing 
Equipment Wash Facility. 

PART 2 PRODUCTS 

A.  Provide washing equipment, including pressure washers 
and other equipment and materials required for 
equipment washing and maintenance of washing equipment 
and Equipment Wash Facility, holding tanks and 
associated piping to meet the performance criteria 
specified in this Section. 

Date: 04/06/98 
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B. Signs and sign posts at Equipment Wash Facility for 
traffic control. 

C. If more than 15 gpm flow of water is required (but less 
than 25 gpm) additional water for the equipment wash 
shall be provided by the Contractor at no additional 
cost to FDF. 
required. 

Provide holding tank and piping as 

PART 3 EXECUTION 

3 . 1  PERFORMANCE CRITERIA 

A .  Provide equipment wash and maintenance equipment and 
materials as per the approved Equipment Wash Plan. 

B. 

Wheels, tires, undercarriage, and body of equipment 
shall be washed free of visible mud, dirt and debris 
before leaving the Equipment Wash Facility. 

C. Keep Impacted Material Haul Road clean and free of 
visible mud, dirt, and debris. 

D. Wash pad, drain line and trenches shall be kept clean 
to prevent flow blockage. Equipment wash shall be 
performed only within the wash pad area. 

E. Water overspray shall be controlled and confined to the 
wash pad area. 

F. Wash water flow to the existing West Pump Station shall 
be restricted to 25 gpm. 
required to recycle wash water before draining to the 
existing West Pump Station. 

Provide holding tank as 

G. Clean and maintain oil/water separator as necessary and 
maintain wash pad and associated facilities. 
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H. Remove sediment from wash pad, drain line, trenches, 
and oil/water separator and haul to the OSDF as 
specified in Section 02205. 

I. Remove oil in accordance with the Equipment 
Wash Plan and place in drums adjacent to the Equipment 
Wash Facility. Drums will be provided by and disposed 
of by FDF. 

- END OF SECTION 
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SECTION 02900 
SEEDING 

PART 1 GENERAL 

1.1 SCOPE 

This section discusses 
seeding requirements which inclu d to, 
soil preparation, seed mixture, fertilizer, lime, mulch and 

. . . . . . . . . 

.... 

. . . . . . . . . . 

1.2 RELATED SECTIONS AND PLANS 

A. Section 02050 - Surveying. 

B. Section 02205 - Impacted Material Excavation. 

C. Section 02275 - Erosion and Sediment Control. 

D. Part 6 - Statement of Work. 

Date: 04/06/98 02900 WBS No: 1.1.1.1.2.3.6 
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E. Part 8 - Environmental Health and Safety, and Training 
Requirements. 

1 . 3  REFERENCES 

A. State of Ohio, Department of Natural Resources (ODNR): 
Rainwater and Land Development, Ohio's Standard for 
Stom Water Management, Land Development, and Urban 
Stream Protection - 1996. 

. .  B. Sitewide Excavation Plan, 1 
. -  - 

c .  

1.4 SUBMITTALS 

A. Submit the following to the Construction Manager within 
thirty (30) calendar days from Notice to Proceed for 
review and approval: 
1. Mulch, a-spklt +rttt;l=i= tzekif~e . I  

I 

and fertilizers. 
a. Manufacturer's product data and recommended 

methods of application for seed, mulches. 

2. Material Safety Data Sheet (MSDS) for lime, 

B. Submit certificate of compliance for the following 
within fifteen (15) calendar days before the seeding. 
Do not sow seed until the Construction Manager has 
reviewed and approved the certificates. 
1. Certificate stating seed mixture, guaranteed 

percentages of purity, weed content, germination 
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of seed, name of seller, the test date for the 
seed, and the net weight and date of shipment. 

nutrients contained in the proposed fertilizer; 

the requirements of this Section; 

cellulose mulch meets the requirements of this 
Section; and 

5. Manufacturer's certificate stating the aspha&e 

2. Manufacturer's certificate stating the available 

3 .  Manufacturer's certificate stating the lime meets 

4 .  Manufacturer's certificate stating the wood 

-le:-- e _. . F .  -e.". 
A"*"*.& L * & A b &  meets the 

requirements of this Section. 

. . . . . . . . . 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver containerized materials in uniform packages 
bearing the name of the manufacturer, the net weight 
and a statement of content. Deliver containerized 
materials to the site in original, properly labeled, 
unopened, clean containers each showing the 
manufacturer's guaranteed analysis conforming to 
applicable regulations and standards. 

B. Store materials in a dry area in a manner-to.prevent 
physical damage. 

1.6 HEALTH AND SAFETY REQUIREbLENTS 

Environmental Health and Safety, and Training requirements 
shall be as specified in Part 8 .  

Date: 04/06/98 
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PART 2 PRODUCTS 

2.1 MAmRIALS 

A. Furnish seed labeled in accordance with the U.S. 
Department of Agriculture (USDA) Rules and Regulations 
and applicable State seed laws. Furnish seed in sealed 
bags or containers bearing the date of expiration. Do 
not use seed after its expiration date. 
of seed shall: have a purity of not less than 90 
percent, have a percentage of germination not less than 
8 0  percent, have a weed to seed content of not more 
than 0.75 percent and contain no noxious weeds. The 
above percentages are by weight. 

Each variety 

. .... 

. Seed mixture for seeding shall be 
as follows: 
1. CXLq5ZS 

2- - 
3 .  - pounds/acre. 

pounds/acre. 

pounds/acre. 

€ &. Obtain water from the on-site sources shown on the 
Construction Drawings and specified in Part 6, unless 
otherwise approved by the Construction Manager. 

B F. Fertilizer: .:.= .... 

Date: 04/06/98 
Rev.: 1 RE: BP 

02900 
4 of 10 

WBS No: 1.1.1.1.2.3.6 
SCEP/165/SWU/EXCAV 



1. Use fertilizer that is dry or liquid commercial 
grade fertilizer, uniform in composition that 
meets the requirements of all State and Federal 
regulations and standards of the Association of 
Agricultural Chemists. 

2. Fertilizer shall be VCOTE 34-0-14 as manufactured 
by George W. Hill, Inc. No substitution allowed. 

. Furnish mulch meeting the following requirements: 
1. Mulch shall be straw or wood cellulose fiber, free 

of clay, stone, foreign substances, and reasonably 
free of weeds. 
F’urnish straw that does not contain sticks larger 
than 1/4-inch diameter or other materials that may 
prevent matting down during application. 
straw that is free from mold and other 
objectionable material and in an air-dry condition 
suitable for placing with mulch blower equipment 
or other equipment as approved by the Construction 
Manager. Dust control during mulch blowing shall 
meet the dust control requirements specified in 
Part 6 and the Dust Control Plan 
specified in Section 02205. Straw shall be 
generally 6 inches or more in length. 
Mulch applied by spraying shall be a wood 
cellulose processed into a uniform fibrous 
physical state. Use wood cellulose fiber 
containing a green dye that will provide for easy 
visual inspection for uniformity of slurry spread. 
The wood cellulose fiber including dye, shall 
contain no growth or germination inhibiting 
properties. The wood cellulose fiber shall be 
manufactured in such a manner that, after addition 
and agitation in slurry tanks with water, the 
fibers in the material become uniformly suspended 
to form a homogeneous material. When sprayed on 
the ground, the material shall allow absorption 
and percolation of moisture. The wood cellulose 
fiber shall meet the following requirements: 

2. 

W e  

3 .  
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Ouant i tv SDecification 
Limit 

Particle Length 0.375 inch 

Particle Thickness 0.047 inch 

Ph 4.0 to 8 .5  
Ash Content 1.6 percent 

Water Holding Capacity 90 percent 

(maximum) 

(maximum) 

(maximum) 

- (maximum) 

F. Furnish lime that shall be agricultural ground 
limestone with a minimum total neutralizing power of 90 
percent. 
at least 40 percent passing the U.S. Standard Number 
100 sieve, and at least 95 percent passing the U.S. 
Standard Number 8 sieve. 

The lime shall have a material gradation of 
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- . .  

2.2 EQUIPMENT 

Provideaequipment of size and type to perform work specified 
in this Section. 

PART 3 

3.1 

A. 

B. 

C. 

3.2 

A. 

EXECUTION 

GENgRAL =QUI-S 

Perform soil preparation by tilling/cultivating, to a 
depth of approximately 4 inches, to eliminate uneven 
areas and low spots. Maintain lines, levels and 
contours. 

Repeat cultivation in areas where equipment used for 
hauling and spreading has compacted subgrade. 

. . . . . . . . . . . . . . . . 

APPLICATION 

Apply fertilizer, lime, seed, mulch and aspka46 
to disturbed areas and 

.. ... 

Date: 04/06/98 
Rev.: 1 RE: BP 

0430153 

02900 WBS NO: ;.1.1.1.2.3.6 
7 of 10 SCEP/165/SWU/EXCAV 



areas excavated and graded in this Contract requiring 

B. Application of Fertilizer: 
Apply fertilizer at a uniform rate of 12 pounds 
per 1000 square feet. 
Apply agricultural lime at a rate of two tons per 
acre.. 
Disc lime and fertilizer thoroughly into upper 2 
inches. 
Lightly water to aid the distribution of 
fertilizer. 

1. 

2. 

3. 

4 .  

C. Sequence of application of seeding mixtures, .... .... 
mulch and -It csMs4sz tz,?!:i,i:r a g .  

1. Apply seed mixture at rate 
as specified in this Section. 
done by hydroseeding or by drilling to a depth of 
0.25 inches followed by cultipacking. 
Do not seed areas in excess of that which can be 
mulched within 24 hours. 

Seeding shall be 

2. 

each area has been mulched. Wet soil at 
approximately a rate of 120 gallonsper 1,000 
square feet. 

Date: 04/06/98 
Rev.: 1 RE: BP 
000154 
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D. 

E. 

F. 

3 . 3  

A. 

... . .  - APPlY -= tzdCf==r at 
the rate specified in this Section. 

Spread straw mulch, either by hand or by blowing 
method, at the rate of 2 air-dried tons per acre. 33% 

Apply sprayed wood cellulose fiber, in lieu of straw 
mulch, at a net dry weight of 750 pounds per acre. Mix 
the wood cellulose fiber with water at a ratio of 50 
pounds of wood cellulose fiber per 100 gallons of 

Maintain mulching material in place with a-n-pka4~ 

>&$@ E .' . . : gallons per acre ................... ...................................... ............... 

MAINTENANCE 

Maintain the seeded areas in satisfactory condition 
until acceptance of the seeding by the Construction 
Manager. Maintenance of the seeded areas includes 
repairing eroded areas, revegetating when necessary, 
watering and mowing (if applicable). A satisfactory 
condition of the vegetated area is defined as follows: 
1. An area shall have a good, clean stand of 

2. Within 3 weeks, gemination must occur over 95 
perennial grass. 

percent of the area with no single bare area 
greater than 3 square feet. 
Within 3 months, 95 percent of the area must be 
covered with mature perennial grass. 

3 .  

Date: 04/06/98 
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B. Areas that fail to meet these requirements shall be 
repaired or reseeded as necessary to produce an 
acceptable stand of grass, as specified in this 

3 . 4  WARRANTY 

A. Seeded areas shall be subject to a warranty period of 
not less than 24 months from initial establishment of 

seeded areas. 
over 100 percent of the 

B. At the end of the warranty period, the Construction 
Manager will perform an inspection upon written request 
by the Contractor. 
satisfactory condition of vegetation as specified 
herein, shall be repaired, reseeded and maintained to 
meet all requirements, as specified herein, at the 
Contractor's expense. 

Seeded areas not demonstrating 

3.5 ACCEPTANCE 

A. The seeded areas will be accepted at the end of the 
warranty period if a satisfactory condition exists as 
defined in this Section. 

B. After necessary corrective work has been completed, the 
Construction Manager will certify in writing the final 
acceptance of the seeded areas. 

END OF SECTION 

OUDATA\OU-2\PO-l65\WBS11236\SWU\MCAV\@2W.RV 1 
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EXECUTIVE SUMMARY 

This Implementation Plan describes the specific activities the U.S. Department of Energy (DOE) 

intends to execute to remediate soils, perched groundwater, and debris in Area 2 Phase I (A2PI) at the 

Fernald Environmental Management Project (FEMP). The A2PI area consists of the Inactive Flyash 

Pile, South Field, and Active Flyash Pile, collectively known as the Southern Waste Units (SWUs) and 

part of Operable Unit 2, as well as adjacent peripheral areas that are part of Operable Unit 5. 

This Implementation Plan describes the area-specific remedial desigdremedial action process steps 

discussed in the Sitewide Excavation Plan (Le., predesign investigations, remedial design, remedial 

action, precertification, and interim restoration activities). Certification and final restoration a s  
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Remedial action in A2PI will be performed in phases by separate contractors: site preparation and 

excavation. The site preparation phase will consist of all work necessary to prepare the site for 

excavation. This includes construction of a storm water management system to segregate runoff from 

A2PI from adjacent areas to prevent contamination and recontamination. The excavation phase will 

include excavation g d  treatment/disposition of impacted r n a t e r i a L f f Y w E t e ~ €  --- 
MPI. -*a- The excavation phase will be staged to address the most contaminated areas first and 
accommodate funding constraints. The current plan is to remediate the h I . h e a p s h - P g  in the first 
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year of the excavation contract, the A i F J y g m  and part of the -d in the second year, 

and the remainder of the TomEgd in the third year. Seasonal protection for the winter shutdown 

both the site preparation and excavation contracts. Construction drawings and technical specifications 

have been prepared for each phase. The construction drawings and technical specifications for the 

excavation phase are included with this Implementation Plan &S=f &‘ the Integrated Remedial Design 21 

Package. 28 
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period and temporary seeding for disturbed areas that sit idle for more than 45 days are included in 
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The remedial action requirements described in the construction drawings and technical specifications 

were developed in accordance with the concepts described in this Implementation Plan, as guided by 

the OSDF WAC Attainment Plan and the SEP. As the integrating document for the IRDP, the 

Implementation Plan provides a comprehensive description of planned remediation activities. 

The history and use of the SWUs suggest that a wide variety of material and contamination levels will 

be encountered during remedial action activities. The location of much of this material cannot be 

identified prior to excavation. Therefore, an integrated approach to excavation and excavation control 

monitoring will be implemented to assure that special material and material with contamination levels 

above the waste acceptance criteria (WAC) for the On-Site Disposal Facility (OSDF) are identified, 

segregated, and properly dispositioned. This integrated approach includes both visual and radiological 

monitoring during excavation activities. 

05 Material to be excavated from A2PI consists primarily of fill material that was placed into the SWUs 

during FEMP operations and material with contaminant levels above final remediation levels (FRLs). 

Excavation and remediation of A2PI is expected to generate approximately 3$$oJ cubic yards of 

impacted material. It is anticipated that approximately 3X3O-OJJ cubic yards of this material will be 

hauled to and dispositioned in the OSDF, with the remainder dispositioned iii ' 4  permitted off-site 

commercial disposal facilitie?. 

Material that is not acceptable for placement in the OSDF will be excavated from A2PI on a priority 

basis. Approximately fIJ3JJCJ cubic yards of impacted material with total uranium concentrations above 

the OSDF WAC will be segregated and t66Tjj iEstaged in the 

shipment and disposal at a permitted commercial facility. An additional 100 cubic yards (based on 

predesign data) of lead-contaminated soil is considered mixed waste and will be excavated, 

containerized, and shipped off site for treatment and disposal. An estimated 200 cubic yards of certain 

special materials that are prohibited in the OSDF are anticipated and will also be shipped off site for 

disposal. 

Stockpile pending off-site 

Site preparation activities began in August 1997, with issuance of the Notice to Proceed to the site 

preparation contractor, who mobilized to the site in September 1997. To accommodate this schedule, a 

draft Site Preparation Plan was submitted to the U.S. Environmental Protection Agency (EPA) and 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

00016;$ FERV\2PI\AZPl-lmEXEC-SUM.RVDV\pril6. 1998 (759pm) Es-2 



FEMP-A2PI-IP-DRAFT FINAL 
2502-WP-0029. Revision D 

April 1998 

Ohio Environmental Protection Agency (OEPA) for review in July 1997. The provisions of that 

document, along with EPA and OEPA comments, have been incorporated into the design drawings, 

technical specifications, and this Implementation Plan. 

This Implementation Plan covers the remediation of all of A2P1, scheduled for completion in early 

2002. The excavation contract, however, which will include placement of impacted material in the 

OSDF, is scheduled to end December 3 1, 2000. Another contract for operation and construction of the 

OSDF is scheduled to be awarded in early 2001. Therefore, 

excavation that may be required ZmD., as well as any associated interim grading and 

AYJ supplemental 

restoration, will be performed by another contractor. ~ ~ ~ ~ ~ ~ n t ~ p r ~ t i ~ a l ~ ~ ~ - ~  fiSsfir8tion 

Nag$alR-esmg@?oz PIG: Final restoration will i-. be performed in the future under separate 

10 
--w--b-.”ye*dL-. I_-- ..A.%&&.”-&.%.- -\-- 

activities-with-e 11 
, X . a - - - - > - . e . -  I -  

12 

13 contract, depending on the final land use selected for the area, and may involve more than one 

remediation area. The overall schedule is dependent upon federal funding, regulatory approval, and 14 

weather conditions. 0 

FER\AZPl\A2Pl_lmEXEC_sUM. RVDMpril6. 1998 (7:59pm) Es-3 

15 





‘j. 1 4 1 8  
FEMP-A2PI-IP-DRAFT GAL 

2502-WP-0029. Revision D 
April 1998 

1.0 INTRODUCTION 

This Implementation Plan describes the activities the U.S. Department of Energy (DOE) intends to 

execute to remediate Area 2 Phase I (A2PI) at the Fernald Environmental Management Project 

(FEMP). It details how the general remediation strategies set forth in the Sitewide Excavation Plan 

[SEP (DOE 1997a)l will be applied to remediation of A2PI. 

The FEMP site has been divided into teQ areas for remediation of soil and at- and below-grade 

structures and debris. As shown on Figure 1-1, Location Map of Remediation Areas, the southwestern 

comer of the FEMP has been identified as Remediation Area 2. The remediation of this area has been 

separated into @&e phases to prioritize removal of material that presents the greatest risk to human 

health and the environment. This Implementation Plan addresses Phase I of Area 2 (Figure 1-2, 

Location Map of Area 2, Phase I), which consists of the Inactive Flyash Pile, the South Field, and the 

Active Flyash Pile, collectively known as the Southern Waste Units (SWUs), as well as adjacent 

peripheral areas that are part of Operable Unit 5. Therefore, the details provided are based on the 

selected remedies described in both the Operable Unit 2 and Operable Unit 5 Records of Decision 

[RODS (DOE 1995a, 1996a)l. 

The SWUs, the Solid Waste Landfill, and the Lime Sludge Ponds comprise the Operable Unit 2 waste 

units. For remediation purposes, the SWUs have been separated from the Solid Waste Landfill and the 

Lime Sludge Ponds because of priority of risk (Le., the SWUs contribute greater risk to human health 

and the environment due to the magnitude of contamination and close proximity of this contamination 

to the Great Miami Aquifer), geographical location, activities scheduled for surrounding areas, and 

drainage patterns associated with excavation sequencing. The Lime Sludge Ponds will be remediated 

with Remediation Area 3, and the Solid Waste Landfill with Remediation Area 6. 

All A2PI excavation activities will be performed in accordance with the A2PI Integrated Remedial 

Design Package (IRDP). The IRDP consists of the following area- and project-specific documents: 

Implementation Plan and Appendices (this document) 
Construction Drawings and Technical Specifications (excavation phase) 0 

0 Constfuctioii Drawiiigs and Technical Specifications (sig;uprepag!$zin @iie).  
..-I.. ,,.-.e-_*”& ”.‘._ . 
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The remedial action requirements described in the construction drawings and technical specifications 

were developed in accordance with the concepts described in this Implementation Plan, as guided by 

the SEP. As the integrating document for the IRDP, the Implementation Plan provides a 

comprehensive description of planned remediation activities. This will facilitate regulatory agency 

review and define the scope of work necessary to procure equipment, supplies, and services for 

implementation of remediation. 

-Remediation involves strategic planning, preparation of design packages (construction drawings and 

technical specifications), and detailed remedial action planning. As presented in the Amended Consent 

Agreement [ACA (EPA 1991)], this remediation process includes preparation of remedial action work 

plans to cover construction activities and the establishment of an enforceable remedial action schedule. 

The goals of remedial design and remedial action, and the intent of the ACA, will be addressed through 

sitewide excavation planning, development of IRDPs, development of the OSDF Impacted Materials 

Placement Plan [IMPP (DOE 1996b)l and the Waste Acceptance Criteria (WAC) Attainment Plan 

(DOE 1997b), coordination with other FEMP activities, and remediatiodconstruction activities. This 

Implementation Plan, as part of the IRDP and in conjunction with the SEP and these documents, fulfills 

the ACA requirements. 

1.1 SCOPE AND GENERAL APPROACH OF THE IMPLEMENTATION PLAN 

As shown on Figure 1-1 of the SEP, the area-specific remedial designhemedial action (RD/RA) 

process involves several steps, including: 

- 

e Predesign investigations 
e Remedial design 
e Remedial action 
e Precertification and certification 
e Post remediation activities. 

This Implementation Plan covers all of these steps except certification and final restoration and follow 

on post-remediation. As stated in the SEP, a Certification Design Letter will be prepared and 

submitted to the regulatory agencies following completion of the precertification process. This will 

provide a summary of the area-specific remediation completed, results of the precertification activities, 

and design of the certification sampling and analysis program. Following completion of certification 

activities and agency approval, interim restoration (Section 3.6) will be completed. Final restoration 
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a sitewide basis by the final version of the Natural Resource Restoration Plan [NRRP (DOE 1997c)l. 

Remedial action in A2PI will be completed in two stages, under two separate contracts: site preparation 

and excavation. Since this work will be completed under separate contracts, the construction drawings 

and technical specifications portions of the IRDP are also divided into site preparation and excavation 

packages. To expedite site preparation activities, a draft Site Preparation Plan (DOE 1997d) and site 

preparation construction drawings and technical specifications were submitted to the U.S. 
Environmental Protection Agency (EPA) and the Ohio Environmental Protection Agency (OEPA) for 

review in July 1997. The provisions of the draft Site Preparation Plan, along with EPA and OEPA 

comments, have been integrated into the design drawings, technical specifications, and this 

Implementation Plan. Only activities necessary to prepare the site for excavation will be performed 

during site preparation. Material excavated during construction of site preparation facilities will be 

temporarily stockpiled (Section 3.1.9), used in the construction of temporary facilities associated with 
. 

site preparation, or, in the. case of special materials (Section 3.3.2.5); segregated and dispositioned by 

site personnel (Section 3.3.3). 

0 7  The excavation phase involves removal and disposition of impacted material, including that stockpiled 

during the site preparation phase. Impacted material, for the purposes of this Implementation Plan, 

consists of all material that was placed in the SWUs as fill material and all non-fill material with 

contaminant levels above the A2PI final remediation levels (FRLs) for the area-specific constituents of 

concern (ASCOCs) (Section 2.2). In addition, all sediment collected in ditches and retention basins and 

on erosion control measures will be considered impacted. Impacted material that does not meet the 

chemical/radiological WAC for the On-Site Disposal Facility (OSDF) will be shipped off site to a 

permitted commercial disposal facility for final disposition (Section 3.3.2.2 and 3.4.2.2). I. Impacted 

material that does not meet the OSDF physical WAC will be processed to achieve the WAC and 

dispositioned to the OSDF (Section 3.4.2.i). Impacted material that meets the OSDF chemical, 

radiological, and physical WAC will be hauled to that facility for disposition (Sections 3.3.2.3 ...I 

and 3.4.2.1). Impacted material from potentially toxicity characteristic locations specified in the SEP 

that offer a reasonable site-specific potential for cost-effective treatment will be shipped off site to a 

permitted commercial disposal facility for treatment and final disposition (Section 3.3.2.2 and 3.4.3). a 
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The extent of excavation (Section 2.4) is based on: 

0 1952 topographical maps, which show ground level elevations after some disposal 
activities had taken place 

0 Soil boring data to supplement the 1952 topographical maps to determine the 1951 
(pre-disposal) ground level elevations 

0 Computer modeling of FRL concentrations using RI/FS data supplemented by 
predesign investigation data (Section 2.1.2). 

The excavation g - E a _ l _ i i ~ ~ o ~ ~ ~ ~ ~ e ~ c ~ - ~ ~ t i o ~ ~ r a w ~ g s " ~ ~  the deeper of 1) either to the original 

1951 ground elevations that existed prior to initial waste placement, 2) FRLs, as defined in the 

Operable Unit 2 or 5 ROD, whichever is more stringent (Section 2.2) 

. The final excavation extent will be based on actual field 

conditions, radiological field survey measurements, and physical sampling results. 

This Implementation Plan provides the overall framework and strategy for performing the included 

remediation activities. These remedial action activities are described in more detail in the construction 

drawings and technical specifications. The specific methods, means, and procedures to accomplish the 

work will be proposed by the selected contractors and presented in Safe Work Plans subject to review 

and approval by the contractor selected to manage remediation at the FEMP for DOE. Currently, this 

contractor is Fluor Daniel Fernald (FDF). 

This Implementation Plan consists of the following sections: 

e Section 1.0 - Introduction, which summarizes the purpose and scope of this 
Implementation Plan and describes programmatic strategies and requirements for 
implementation of this remedial action project. 

0 Section 2.0 - Predesign Investigations, which describes the ASCOCs for A2P1, the 
surface and subsurface conditions of the SWUs, the nature and extent of contamination, 
and the anticipated excavation boundaries based on remedial investigatiodfeasibility 
study (RVFS) data and other data collected to fill data gaps. 

0 Section 3.0 - Remedial Action Approach, which summarizes the approach that will be 
used to implement excavation (i.e., site preparation, soil excavation and segregation, 
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excavation control monitoring, material handling and treatment, seasonal protection, 
interim restoration, and institutional controls). 

Section 4.0 - Project-Specific Environmental Controls and Monitoring, which discusses 
environmental controls and associated monitoring which will be initiated as part of the 
remediation of A2PI. 

Section 5 .O - Project-Specific Health and Safety, which summarizes project-specific 
health and safety requirements and procedures. 

Section 6.0 - Remedial Action Management Strategy, which discusses the strategy for 
managing remediation activities in A2PI. 

1.2 BACKGROUND AND DESCRIPTION OF THE REMEDIATION AREA 

This subsection provides a brief discussion of the remediation area, including a description of the waste 

units and a description of potential priority areas that may be encountered during remediation of A2PI. 

1.2.1 Waste Units 

As previously mentioned, the SWUs consist of the Inactive Flyash Pile, the South Field, and the Active 

Flyash Pile. The following is a brief discussion of each waste unit. Detailed descriptions are provided 

in the Operable Unit 2 RI (DOE 1995b) and FS (DOE 199%) Reports. 

1.2.1.1 Inactive Flvash Pile 

The Inactive Flyash Pile is located approximately 2,000 feet southwest of the former production area 

(Figure 1-2, Location Map of Area 2, Phase I) and immediately west of the South Field. Although 

there is no well-defined boundary between the Inactive Flyash Pile and the South Field, the Inactive 

Flyash Pile area is estimated to be 3.4 acres. 

Beginning in 1951, the Inactive Flyash Pile received flyash and bottom ash from the on-site coal-fired 

boiler plant. Materials such as building rubble, concrete, asphalt, rebar, and transite (presumed to 

contain asbestos) were also discarded in this area and are visible throughout the Inactive Flyash Pile 

and South Field. Until March 1990, drill cuttings from soil borings outside the former production and 

waste storage areas, including off-property wells, were disposed of in the Inactive Flyash Pile. 
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The Inactive Flyash Pile was not an engineered disposal site but was constructed by dumping material 

off the previously existing erosional terrace face adjacent to Paddys Run. Additional dumping occurred 

along a haul road constructed along a south-facing embankment, thereby creating a south-facing slope. 

The Inactive Flyash Pile is bounded on the west by a drainage ditch and a portion of Paddys Run, on 

the north by an access road, on the south by the former running tracWfiring range facility, and on the 

east by the South Field. Once disposal activities were discontinued, portions of the southern part of the 

Inactive Flyash Pile were covered with soil/fill. A covering of trees and dense brush has grown over 

the Inactive Flyash Pile. 

The Inactive Flyash Pile contains predominantly flyash with up to six feet of silty clay and clay cover in 

the southern half of the unit. The flyash overlies the till surface existing in 1951; therefore, the 

topography of the flyash fill/till interface is characterized by erosional features that were cut into the 

pre-existing till surface prior to 195 1. Cross sections of these features are included in the Operable 

Unit 2 FS (DOE 199%). 

Glacial till is present beneath most of the Inactive Flyash Pile, but thins toward the western and 

southern boundaries of the unit. Soil borings conducted in the Inactive Flyash Pile area indicate that 

the thickness of the glacial till ranges from zero in the southernmost portion of the unit to 

approximately 27 feet on the northern side. The Great Miami Aquifer, consisting of glacial outwash 

deposits of sand and gravel, underlies the glacial till. 

. 
1.2.1.2 South Field 

The South Field is located approximately 2,000 feet southwest of the former production area 

(Figure 1-2), adjacent to the Inactive Flyash Pile, and covers approximately 10 acres. A running track 

and firing range used by FEMP security personnel were also located in the South Fieldhactive Flyash 

Pile area. The South Field was not an engineered disposal site. It was used randomly, on an as-needed 

basis, resulting in a variable thickness of fill and nature of waste. The South Field was used until the 

mid-1960s as a disposal site for construction rubble and as a disposal area for soil excavated from the 

former production area. Soil, building rubble, concrete, asphalt, flyash, and rebar have been 

encountered during previous sampling activities. Transite panels, presumed to contain asbestos, have 

also been observed in the South Field area. As discussed in the Operable Unit 2 ROD (DOE 1995a), 

field investigations indicate process waste may also have been disposed of in the South Field. 
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An east-west access road borders the northern extent of the South Field. A north-south access road, 

which leads to the former running tracWfiring range facility, borders the eastern and southern extent of 

the South Field. The west side of the South Field borders the Inactive Flyash Pile and running track 

area. The western South Field border slopes to the west; a portion of the western slope was used as the 

backstop for the FEMP security firing range for 35 years. The South Field was graded with a covering 

of clay fill and is now overgrown with grass, brush, and trees. 

Boring log data indicate fill material of variable thickness is underlain by glacial till deposits in the 

South Fieldhactive Flyash Pile area. As with the Inactive Flyash Pile, the Great Miami Aquifer 

underlies the glacial till. The glacial till is composed primarily of silty clay interbedded with lenses of 

clay and silt, sandy clay, and sand and gravel. These more granular lithologies (Le., sand and gravel) 

are discontinuous and often cannot be correlated laterally between soil borings. 

The southern portions of the South Field and Inactive Flyash Pile overlie till ranging in thickness from 

0-2 feet, indicating that fill materials at the southern end of the South Field and Inactive Flyash Pile lie 

directly upon the sand and gravel of the unsaturated Great Miami Aquifer, with a few feet of colluvial 

material separating them. 

1.2.1.3 Active Flvash Pile 

The Active Flyash Pile is located approximately 2,000 feet south of the former production area and east 

of the South Field (Figure 1-2). The Active Flyash Pile covers an area of approximately 2.2 acres. 

The Active Flyash Pile is a steep-sided pile of flyash and boiler ash that has been built up since the 

mid-1960s with dumped and compacted flyash from the coal-fired boiler plant. The Active Flyash Pile 

is surrounded on the east and south by dense trees and brush, and on the north by a grass field. The 

Active Flyash Pile is bounded on the west by a gravel access road that separates it from the South 

Field. There is a ditch between the Active Flyash Pile and this road. To the north, east, and south, the 

Active Flyash Pile is bounded by an area that slopes toward the Storm Sewer Outfall Ditch. The 

Active Flyash Pile is uncovered, but wind barriers and crusting agents have been applied to mitigate 

wind erosion. Silt barriers and rock berms have been installed to control surface water erosion. 
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Soil boring data indicate that the Active Flyash Pile was constructed on glacial till materials ranging 

from less than 2 feet thick (south of the Active Flyash Pile) to 16 feet thick (north of the Active Flyash 

Pile). 

1.2.1.4 Imdications to Remediation Activities 

The history and use of the SWUs suggest that a wide variety of material and associated contamination 

levels will be encountered during remedial action activities. Because of the heterogeneity of this 

material, the specific location of all above-WAC contamination areas and special materials could not be 

totally identified in the RI/FS or predesign investigations. Therefore, special procedures will be 

implemented to: 

a Ensure that excavated material with Contamination levels above the OSDF WAC is 
identified, segregated, and properly dispositioned (see Sections 3.3 and 3.4) 

a Ensure that special material encountered during excavation activities is properly 
identified (Section 3.3.4), handled, and dispositioned (Section 3.4). 

1.2.2 Excavation Priorities 

Potential excavation priorities listed in the SEP include locations with contamination levels above the 

OSDF WAC, hazardous waste management units, underground storage tanks, potentially toxicity 

characteristic areas, and special materials. In terms of the A2PI remediation project, there are no 

hazardous waste management units or underground storage tanks. The following paragraphs describe 

the priorities that are applicable to the remediation of A2P1, including above-WAC material, potentially 

characteristically hazardous material, and special materials. 

1.2.2.1 Locations with Contamination Above OSDF WAC 

One area within the Inactive Flyash Pile has been identified as containing total uranium contamination 

in excess of the OSDF WAC. Four other areas in the SWUs area were identified as potentially 

containing total uraniudtechnetium-99 levels in excess of the OSDF WAC. Predesign investigations 

(Section 2.1.2.2) have been completed to confirm and delineate the extent of contamination in these 

areas (Section 2.4.1). 
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1 

The former firing range area within A2PI has been identified as containing soil that has the potential to 

exhibit the toxicity characteristic for lead (40 CFR 261.24). Predesign sampling (Section 2.1.2.3) has 

been performed to delineate the extent of this contamination (Section 2.4.2). 

2 

3 

4 

5 

1.2.2.3 SDecial Materials 6 

7 Special materials that have been identified in the SWUs include presumed asbestos containing material 

SWUs, these and other types of special materials are expected in the Inactive Flyash Pile and South 

Field. See Sections 3.3.2.5 and 3.3.4 for further discussion. 10 

(PACM), miscellaneous debris, piping, and non-soil residues. Based on the history and use of the 8 

9 

11 

1.3 SUMMARY OF REGULATORY DRIVERS 12 

Several regulatory criteria and legal obligations provide the basis for remediation activities within 13 

-A2PI. These include: 14 

15 

Applicable or Relevant and Appropriate Requirements (ARARs) or To Be Considered 16 

Criteria (TBCs) 17 

Permits 

Natural Resources Trusteeship. 

The pertinence of each of these to the remediation of A2PI is discussed in the following paragraphs. 

1.3.1 ARARs and TBCs 25 

The ARARs and TBCs for the A2PI remediation project are presented in the Design Criteria Package 

(Appendix A). 21 

23 

24 

26 

28 

1.3.2 PermiQ 29 

010 Storm water discharges from th1e A2PI are covered under the existing 30 

National Pollution Discharge Elimination System (NPDES) permit (OEPA Permit Number 31 

11000004*ED) through the implementation of the permit-required sitewide Storm Water Pollution 32 

Prevention Plan (RM-0039). Thus, no modifications to the permit are required as a result of the A2PI 33 
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remedial action. The A2PI retention basin pumping activity (Section 3.1.7.6) will be acknowledged in 

the forthcoming 1997 NPDES permit renewal application. 

1.3.3 Natural Resource Trusteeship 

Two mechanisms drive protection of natural resources during remediation, the natural resource 

trusteeship process and the pertinent federal and state regulations. Both of these mechanisms have been 

incorporated into A2PI remedial design. 

A conceptual restoration design for A2PI has been presented to the Natural Resource Trustees as part 

of the NRRP. The proposed restoration (Section 3.6) consists of expanded riparian habitat and restored 

upland woodlots. The final plan will be implemented after approval by the Natural Resource Trustees. 

Regulatory drivers for the management of natural resources and associated monitoring are grouped into 

three areas: threatened and endangered species protection, wetlands/floodplain protection, and cultural 

resource management. 

Threatened and Endawered Species 

Based upon 1993-1994 updated threatened and endangered species surveys at the FEMP, DOE does not 

expect to encounter any federal- or state-listed threatened or endangered species or critical habitat in 

A2PI. Therefore, no additional threatened/endangered species surveys have been conducted or have 

been planned. 

Wetlands/Floodplains 

Jurisdictional wetlands and waters of the U.S. were delineated in the 1993 FEMP Wetland Delineation, 

officially approved by the U.S. Army Corps of Engineers on August 19, 1993. Based on a review of 

an overlay of the A2PI boundary on the 1993 FEMP Jurisdictional Wetland Delineation (Figure 1-3), 

no jurisdictional wetlands or waters of the U.S. are anticipated to be dredged and filled during 

excavation of the A2PI remediation area. 

0 1  1 A portion of A2PI is located within the 100-year floodplain of Paddys Run. The floodplain elevations 

of Paddys Run reach the western slope of the Inactive Flyash Pile and the toe of the South Field slope 

[Site Preparation Construction Drawing (SPDwg) G00031. Potential impacts will be minimized through 
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the design and implementation of appropriate erosion and sedimentation controls (Section 3.1.7). All i 

of the stormwater retention basin berm elevations have been designed above the elevation of a 10-year 2 

3 

4 

No long-term impacts or changes in the 5 

elevation of the 100-year flood in Paddys Run are anticipated as a result of A2PI remediation activities. 6 

The A2PI remediation activities are authorized by Nationwide Permit #38 (Cleanup of Hazardous and 

Toxic Waste) under 33 CFR 330.l(c). 

7 

8 

9 

Cultural Resource Management 10 

The SWUs have been designated as a disturbed area (DOE 1997e), which means that a Phase I 

archeological survey is not required, since it is unlikely that any cultural resources are present. All 

I! 

12 

areas in A2PI surrounding the SWUs have been surveyed, and no historic properties have been 

identified. All cultural resource activities pertaining to A2PI will be conducted in accordance with both 

a programmatic agreement (DOE 1997e) and the inadvertent discovery of cultural resources provisions 

of the Native American Graves Protection and Repatriation Act List and 43 CFR Part 10. 

In the event that cultural resources are discovered, project personnel will follow the procedures 

outlined in Appendix F.4.2 of the SEP, and FEMP procedure EP-0003, "Unexpected Discovery of 

Cultural Resources." In such cases, the DOE will consult with the appropriate parties pursuant to 

36 CFR Part 800 to determine a course of action to avoid and minimize, to the extent practical, any 

adverse impacts. If human remains, associated or unassociated funerary objects, sacred objects, or 

objects of cultural patrimony are discovered, the appropriate Native American tribe(s) will be 

consulted. During the consultation, DOE will cease activity in the immediate area and make a 

reasonable attempt to secure the remains and/or objects. Work stoppages in the immediate area would 

likely last at least 30 days. 

1.4 COMPONENTS OF THE REMEDY 

As described in the Operable Unit 2 ROD, the remedy selected to provide protection of human health 

and the environment involves the excavation of all impacted materials, material processing (if 

necessary) to meet sizing and moisture criteria for the OSDF, disposal in the OSDF of that material 

which meets the OSDF WAC, and off-site disposal of excavated material exceeding the OSDF WAC. 
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The components of the selected remedy, as presented in the Operable Unit 2 ROD and as applicable to 

A2P1, and the commitment to ensure these elements are met include the following: 

0 Establishment of OSDF WAC for the on-site disposal of Operable Unit 2 materials. 
The OSDF WAC have been established and are discussed in detail in the IMPP, and 
the WAC Attainment Plan. 

0 Excavation. transportation and off-site disuosal of approximately 4,8E yd3 of material 
with a total uranium concentration above the OSDF WAC. This material will be staged 
in the SP51 Stockpile prior to off-site shipment to a permitted commercial disposal 
facility (see Section 3.3 for additional details). Note that the volume has been revised 
based on predesign data (Section 2.1.2.2), but may increase through the identification 
of additional above-WAC areas using radiological monitoring (Section 3.3.4.1). 

0 a of approximately 100 yd3 of soil from the 
former South Field firing range as mixed waste if toxicity characteristic leachate 
procedure (TCLP) analyses indicate it is characteristically hazardous for lead. The 
remaining impacted material excavated from the former firing range will be managed 
per sitewide procedure EW-1019, "Management of At- and Below-Grade Impacted 
Material" (see Section 2.4.2 for further details). Note that the volume has been revised 
based on predesign data (Section 2.1.2.3). 

0 Excavation to the depth established by the Operable Unit 2 FS. Excavation will be 
performed in such a way as to minimize dilution of waste and keep exposure to humans 
as low as reasonably achievable (ALARA). Excavation includes removal of all fill 
material placed in the SWUs by former DOE operations as well as all soil and debris 
with contaminant levels above FRLs (see Section 3.3 for additional details). 

0 SePregatioU of debris (e.g., concrete, steel, and pallets) from Operable Unit 2 subunits 
that meets the OSDF chemical and radiological WAC and requires processing to meet 

including segregation of debris, are presented in Sections 3.3 and 3.4. 
I OSDF physical WAC prior to disposal in the OSDF. Strategies for excavation, 

0 Transportation and on-site disuosal of excavated material that meets the OSDF WAC. 
A discussion of transportation and disposition is presented in Section 3.3.3. 

0 Collection and treatment of construction water from the Operable Unit 2 subunits. 
Strategies for excavation, including collection and treatment of surface water, are 
presented in Section 3.1.7 and the Surface Water Management Plan (Appendix B). 

0 Certification (previously identified as verification in the Operable Unit 2 ROD selected 
remedy components) sampling and analysis in the excavated areas to confirm material 
with ASCOC levels above FRLs has been removed. As discussed in Section 7.2 of the 
SEP, a Certification Design Letter (CDL) will detail the proposed certification 
activities. If results of the certification sampling and analysis indicate that 
contamination above FRLs remains, supplemental excavation and certification sampling 
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and analysis will be performed. The certification program is discussed in Section 3.4 
of the SEP. 

Restoration of Operable Unit 2 subunits following excavation and certification sampling 
and analysis. Restoration of the Operable Unit 2 subunits will include seeding and 
fencing, as appropriate. The extent of final restoration will depend on the end use of 
the area and the appropriate habitat. Information regarding the interim restoration of 
A2PI is included in Section 3.6. The final land use will be included in the final version 
of the NRRP. 

Institutional controls such as access restrictions and groundwater monitoring at the 
Operable Unit 2 subunits. During remediation, access to the A2PI area will be 
restricted through the use of barriers and warningkaution signs. Groundwater 
monitoring, as listed in the Operable Unit 2 ROD, will be implemented using wells 
designated for long-term groundwater monitoring. These wells (located north of the 
Inactive Flyash Pile, south of the South Field, and south and east of the Active Flyash 
Pile), as well as long-term sampling and monitoring strategies, are identified in the 
Integrated Environmental Monitoring Plan [IEMP (DOE 199701. Long-term 
institutional controls necessary to implement restoration goals under the site's selected 
remedy are presented in the NRRP. 

Maintenance of the remediated Operable Unit 2 subunit areas after restoration. 
Periodic checks will be made to assure stable slopes. Maintenance of the SWUs area 
will be conducted in accordance with the habitat and end use of the area. 

1.5 LESSONS LEARNED 

A lessons learned program has been implemented to apply knowledge accumulated during successive 

remedial efforts conducted under the SEP. Integration of lessons learned from past remedial activities 

[i.e., Area 1 Phase I (AlPI)] is imperative to ensure future remedial activities meet all requirements 

and achieve the highest. possible levels of quality at the project level. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

m 
21 

22 

23 

24 

25 

26 

n 

28 

29 

30 

31 

32 

33 

34 

35 

36 

31 

38 

39 

40 

FER\AZPI\AZPI-lmSECT-l.RVD\April6, 1998 (7:07pm) , 1-13 04>01&2 



FEMP-A2PI-IP-DRAFT FINAL 
2502-WP-0029, Revision D 

April 1998 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

0 17 

18 

19 

m 

21 

22 

23 

24 

2.3 

26 

n 

28 

29 

30 

FER\AZPI\AZPI-IP\SEC-l.RVD\April6. 1998 (7:07pm) 1-14 
000183 



1 4 1 8  
EMP-A2PI-IP-DRAFT FINAL 

2502-WP-0029, Revision D 
April 1998 

1 

6 

12 

13 

@-ality of .-- work3 _ 4 - . -  attained 17 

18 

FER\AzPM2Pl_lP\sECr-l.RVD\Apnl6. 1998 (7:07pm) 1-15 008185 



I N D :  - 

1 REMEDIATION AREA 
PHASE BOUNDARIES - - e - -  

1 - 1  

9 
PHASE 

11 

REMEDIATION AREA 
BOUNDARIES 

1500 750  0 1500 FEET 

F IGURE 1 - 1 .  LOCATION MAP OF REMEDIATION A R E A S .  
c 000185 

D 

B 

B 



! 0 

0 
a ’ 

478500 

478350 

4 78200 

4 7805C 

VI 

;;I ‘1 4777% 

!I 
177301 

477151 

07700’ 

47685 

47670 

47655 

47640 

+ + 

+ t 

f 

- 
L 

’W 

L 

\ *  . -  

i 

+ 

+ 

c 

,i 
\ /, 

T + + + , ’+ + 
\ / 

+ + + + - 

LEGEND: - A2P1 C E R T I F I C A T I O N  BOUNDARY - 1//1 A Z P I  WASTE U N I T  AREAS 

D R A F T  300 150  0 300 FEET 

1 8  

OQO16.6 FIGURE 1-2. LOCATION MAP OF AREA 2 .  PHASE I . .. * .  . *  



81600 

e1200 

80800 

80400 

8OOOC 

7960C 

.7920( 

17880( 

178401 

t78001 

177608 

47720 

47680 

47640 

47600 

4756C 

4752C 

C r h i  c A R E A  B O U N D A R Y  

1 800 FEE' 
800 400 0 

FIGURE 1-3. WETLANDS I N  AREA 2 
D R A F T  

008187 





- -  
FEMP-A2PI-IP-DRAFT FINAL 

2502-WP-0029. Revision D 

2.0 PREDESIGN INVESTIGATIONS 

April 1998 

I 

2 

This section summarizes the investigations in A2PI that have been used in remedial design. These 

investigations include: 4 

0 The Operable Units 2 and 5 RI/FS activities 6 

Additional sampling and analyses to establish the presence of, and delineate the extent 
of, above-WAC contamination. 9 

3 

5 

7 

8 0 

10 

This information has been used to identify the ASCOCs for A2P1, describe the surface and subsurface 

conditions expected, and present the expected excavation boundaries. 

I 1  

12 

13 

2.1 SUMMARY OF RI/FS AND PREDESIGN INVESTIGATIONS 14 

Predesign investigations that have been used to characterize A2PI include studies conducted as part of I5 

Operable Units 2 and 5 RI/FS studies and additional sampling and measurements that have been 16 

completed pursuant to W F S  activities. 0 17 

I8 

2.1.1 RI/FS Data Review 19 

The nature and extent of radiological and chemical constituents within the SWUs are based on data m 

collected during RI/FS field investigation activities. More detailed information regarding the extent 

and nature of contamination within the SWUs is available in Section 4.0 of the Operable Unit 2 RI 
Report (DOE 1995b). In addition, for the areas surrounding the SWUs, but still within the A2PI 

boundaries, details are provided in Section 4.0 of the Operable Unit 5 RI Report (DOE 1995d). The 

development and list of FRLs pertinent to Operable Units 2 and 5 are presented in the respective RODS 

(DOE 1995a and DOE 1996a). 

21 

22 

23 

24 

25 

26 

n 

Data gathered in the SWUs indicate that large volumes of solid waste and debris have been randomly 

deposited, along with small volumes of radiological and/or chemical wastes. The following paragraphs 

summarize the expected conditions in each of the SWUs. 

28 

29 

M 

31 

Inactive Flvash Pile 32 

33 In addition to flyash, other waste material, including sludge, clay drain tile, wood, nails, wire, transite, a construction debris, and small amounts of organic waste, have been deposited in the Inactive Flyash 34 
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except the flyash, have exlixli above-background levels of radioactive 

contamination wm-@ig. The Occurrence of uranium contamination in the perched groundwater 

under the Inactive Flyash Pile appears to be related to waste materials buried within or near the 

subunit. In addition, the Inactive Flyash Pile appears to be a source of uranium contamination for the 

Great Miami Aquifer beneath the central part of the subunit. Uranium is the only co-gg 

coxe%;(COC) detected in the Great Miami Aquifer downgradient from the Inactive Flyash Pile. 

There is an area within the Inactive Flyash Pile with total uranium concentrations in excess of the 

OSDF WAC. There WE four other A2PI areas where uranium and/or technetium-99 levels in excess 

of the OSDF WAC %e% suspected. The presence and boundaries of this above-WAC material have 

been defined through predesign sampling activities (Section 2.1.2.2 and,-bZpen@iD). 

South Field 

A wide range of waste materials has been encountered in the South Field, including concrete, steel 

pipe, sheet steel, wood, and clay tile. The level of contamination associated with some of this material 

suggests that it represents a potential source of radionuclides leaching into the groundwater. Some 

material at the former firing range contains potentially toxZity; -a*- characteristic hazardous concentrations 

of lead. The boundaries of this lead-contaminated material hBm defined through predesign 

sampling (Section 2.1.2 qdLApEendiX I 9). 

Active Flvash Pile 

Field observations and historical documentation suggest that the Active Flyash Pile contains only 

flyash. Uranium-234, uranium-235/236, and uranium-238 were detected in the Great Miami Aquifer 

downgradient of the subunit, but, as discussed in Section 2.3.3, this is not believed to be associated 

with the Active Flyash Pile. 

A2PI Area Surrounding SWUs 

Review'of the existing data suggests that most of the radiological and chemical contamination in A2PI 

outside of the SWUs is present in the surface soil. Uranium is the primary radiological contaminant. 

Inorganic constituents (beryllium, cadmium, cyanide, lead, molybdenum, and silver) have been 

detected at above-background levels. In general, the concentration of uranium decreases rapidly with 

depth. 
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i 0 2.1.2 Additional SamplindMeasurements 

13 

Sampling of site preparation areas 
a 

a 

Delineation of areas exceeding OSDF WAC 
Delineation of lead-contaminated soil at the former firing range facility. 

14 

15 

16 

17 

The purpose and results of each of these investigations are d i ~ ~ s e ~ ' ~ a ~ ~ r i ~ D .  ""*-.?., n M " * L C I I X - Y b  

2.2 IDENTIFICATION OF EXCAVATION ASCOCS 20 

The selected remedies for Operable Units 2 and 5 discuss the full suite of on-site COCs as well as their 

corresponding FRLs. Operable Unit 2 FRLs are the primary drivers for remediation in the SWUs. 

h .&_I - 18 

19 

21 

22 

However, only three of these affect remedial design and excavation in A2PI (Table 2-1): 

a Total uranium, which drives design and excavation of above-WAC material in the 
Inactive Flyash Pile 

0 Lead, which drives design and excavation of the potentially characteristically hazardous 
and above-FRL material in the South Field 

a Uranium-238, which drives design and excavation of above-FRL material in the 
remainder of A2PI. 

These three are considered excavation ASCOCs because their combined extent bounds the extent of 

other COCs in A2PI. For these three, as indicated 9 Table 2-1, the more stringent (Le., lower 

concentration) FRL between Operable Unit 2 and Operable Unit 5 has been selected. In the case of 

23 

24 

23 
26 

n 
28 

29 

30 
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32 
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uranium-238, the most stringent FRL for the SWUs has been used (Le., that for the South Field and 

Active Flyash Pile). As noted in Ap@-chx, no above-FRLWAC levels of technetium-99 were 

detected in A2PI. Based on this, technetium-99 is not considered an excavation ASCOC. 

2.3 SUMMARY OF SURFACE AND SUBSURFACE CONDITIONS 

Surface and subsurface conditions in A2PI are described in the following paragraphs in terms of 

surface coverage and drainage patterns, soil stratigraphy and geotechnical properties, the perched 

groundwater zone, at- and below-grade structures and debris, and groundwater monitoring wells. 

2.3.1 Surface Coverage and Drainage Pattern 

The SWUs cover approximately 15.6 acres within a total watershed area of 26.0 acres and have steep 

outslopes to the west, south, and southwest. The Inactive Flyash Pile and South Field outslopes are 

heavily vegetated with trees and brush. Existing drainage consists of sheet flow and shallow 

concentrated flow that is generally uncontrolled before reaching Paddys Run. A portion of the Inactive 

Flyash Pile is situated adjacent to Paddys Run. A rock embankment was constructed under Removal 

Action 29 along a section of the eastern bank of Paddys Run to protect the Inactive Flyash Pile from 

stream erosion. A seepage control and collection system was constructed under Removal Action 3 1 to 

collect contaminated seepage from the Inactive Flyash Pile and South Field. The system pumps the 

collected seepage to the Advanced Wastewater Treatment Facility (AWWT) for treatment. Drainage 

area maps and calculations for A2PI are contained in the Surface Water Management Plan 

(Appendix B). 

2.3.2 Soil StratigraDhv and Geotechnical Properties 

The stratigraphy in the A2PI SWUs area consists of six classifications: flyash, fill, brown till, gray till, 

Great Miami Aquifer sand and gravel, and stratified glacial deposits. The depths and locations of these 

strata are given in Section 4.0 of the "Fly Ash Piles and South Field Waste Units Geotechnical Report" 

(Parsons 1996~). The geotechnical parameters summarized in the following paragraphs are taken from 

Section 5.0 of that same report. 

U-S1 

The ash material in the Active and Inactive Flyash Piles is composed of mixed bottom ash and flyash 

and exhibits a wide range of moisture contents (from 16 to 52 percent). This suggests that some 

moisture conditioning of the material may be beneficial to facilitate handling and disposal. Earthen fill 
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materials are .* generally classified as clays with varying amounts of gravel. Difficulties handling these 

earthen materials are not expected. 

The brown and gray till have characteristics similar to soil and the stratified glacial deposits commonly 

contain zones of clay. Therefore, no significant difficulties in excavating, handling, and placing these 

materials are anticipated. Zones of saturated material may be encountered due to the presence of 

perched groundwater within the till, which may result in seepage into the excavation (Sections 3.1.7.4 

and 3.3.2.6). 

2.3.3 Perched Groundwater Zone 

The perched groundwater at the Inactive Flyash Pile is located in saturated silty sand lenses within the 

till beneath the flyash, and in a saturated zone of flyash directly above the till. The till under the flyash 

apparently slopes to the west, southwest, and south and truncates on the surface of the Great Miami 

Aquifer. This is believed to be the most significant mechanism to transport contamination from the 

SWUs to the Great Miami Aquifer. 0 
Data suggest that perched groundwater in the northern portion of the Inactive Flyash Pile is flowing 

through waste materials containing uranium. This may be the source for uranium in the seepage. 

U-S2 

020 

Ten metals were detected at greater than background concentrations in the perched groundwater at the 

Inactive Flyash Pile. These include cobalt, nickel, and thallium, which were detected at elevated levels 

in the flyash. Uranium was also detected at elevated levels (up to 6700 ;clg/L) in the same perched 

groundwater (DOE 1995b). 

Total uranium was detected in all perched groundwater wells at the South Field. Perched groundwater 

north of the southeast comer of the South Field may be a source of recharge to the Great Miami 

Aquifer. The source of contamination in the perched groundwater beneath the Active Flyash Pile 

appears to be the South Field. A total of 22 constituents have been detected at above background levels 

in the Great Miami Aquifer beneath the SWUs (DOE 1995d). 
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2.3.4 At- and Below-Grade Structures and Debris 

There are no known at- or below-grade structures present in the A2PI area. The SWUs were created 

by randomly placing material in undeveloped areas. Below-grade debris is anticipated, since the SWUs 

were used for uncontrolled dumping of various materials. Based on process knowledge and RI/FS 

data, it is known that a wide range of materials such as building rubble, construction debris, concrete, 

asphalt, clay pipe, wood, steel pipe, rebar, and transite is present in the Inactive Flyash Pile and South 

Field. The Active Flyash Pile is primarily composed of flyash and bottom ash, tlius 6- the presence of 

other types of debris is not anticipated. 

2.3.5 Groundwater MonitorinP Wells 

There are 37 groundwater monitoring wells in A2PI. Of these, 17 monitoring wells which will be 

encountered during excavation activities will be abandoned (plugged or removed) by FDF prior to the 

commencement of construction activities in the area. Fourteen groundwater monitoring wells and four 

extraction wells will remain and must be protected during construction activities. Wells remaining in 

place and requiring protection are shown on the construction drawings (SPDwg GO003 and 

EDwg G0004). FDF will install the protection systems for these wells and the contractors will be 

responsible for any damage inflicted upon the wells. There is one groundwater monitoring well that 

was scheduled to be abandoned prior to excavation activities that is not completely abandoned. The 

excavation contractor will be responsible for removal of the well casings and concrete surrounding the 

casings to complete the abandonment process. Section 3.1.8 of this Implementation Plan provides 

additional details regarding the groundwater wells present in the A2PI area. 

2.4 ANTICIPATED EXCAVATION BOUNDARIES 

The anticipated boundaries of excavation in A2PI are defined in the following paragraphs in terms of 

addressing above-WAC material, potentially characteristically hazardous areas, and fill/above-FRL 

material. 

2.4.1 Above-WAC Material 

As described in Section 2.1.1 and confirmed during predesign investigations (Apfi$?"inzm), there is a 

volume of material with total uranium contamination in excess of the OSDF WAC (1,030 mg/kg) in the 

Inactive Flyash Pile. Based on the RI/FS and predesign information, there are approximately yd3 
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of this material (EDwg G0006). This material requires a specific excavation approach, which is 1 

presented in Section 3.3.2.2. 2 

3 

2.4.2 Potentially Characteristicallv Hazardous Areas 

As described in Section 2.1.1 and confirmed during predesign investigations 4rp- the South 

4 

021  5 

6 

--* EeXt.ii~-ljyXii2lj%ii5a~ grrwkvr i  s & & k * - - * d  &iilE’fioE+W?pTeili%@i! - - M I -  h5VJ3tti~~~it.E~~iZmd-@ 1 

@tli Based on RI/FS and predesign information, there are approximately 8 

100 yd3 of soil with lead contamhation in excess of the FRL (400 mg/kg). This material is assumed to 

be characteristically hazardous and is therefore a mixed waste, which requires a specific remediation 

approach, which is presented in Section 3.3.2.2. 

2.4.3 Fill/Above FRL Materia1 

Operable Units 2 and 5 RI/FS data, predesign investigations (Section 2.1.2) and the South Field/Active 

Flyash Pile uranium-238 FRL (Section 2.2) were used to establish the extent of excavation of impacted 

05 

material in A2PI. Approximately 323;OOO 1 --.mull yd3 of impacted material in A2PI exceed the total uranium 

FRL and meet the chemical/radiological WAC for the OSDF. An additional 80,000 yd3 of m m  
must be excavated to remove the remainder of all fill material and return the area to its original 1951 

contours. After WAC attainment is demonstrated (Section 3.3.4.3), all of this material will be 

dispositioned to the OSDF. The footprint of this excavation covers nearly all of the SWUs and extends 

to the following depths: 
- 

0 Site Preparation: Excavation of impacted (2- yd3) and non-impacted (1- yd3) 
material to construct site preparation facilities 

0 Inactive Flyash Pile: Existing grade level (msl elevation 570) in the northern and 
eastern portions, to approximately 30 feet deep (msl elevation 540) in the southern and 
western portions (EDwg GOOOS), a total of approximately 12?4&0( yd3 ($ifi.iTJj 
ab-) 

0 South Field: 
approximately 20 feet deep (msl elevation 540) in the southern portion (EDwg G0007), 
a total of approximately 1 3 7 B  yd3 

Existing grade level (msl elevation 563) in the northern portion, to 
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a Active Flyash Pile: Existing grade level around the edges, to approximately 35 feet 
deep (msl elevation 555) in the south-central portion (EDwg G0007), a total of 
approximately 6gAE* yd3. 3 

a 
2 

4 

Backup calculations for these estimated earthwork volumes are provided in Appendix C. The 5 

excavation procedures to be used are discussed in Section 3.3.2.3. 6 

7 
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3.0 REMEDIAL ACTION APPROACH 

This section presents the approach that will be used to remediate A2PI. The general approach is in 

accordance with "Excavation Approach B - Excavation in Waste StorageiManagement Areas Outside 

the Former Production Area," described in Section 4.2 of the SEP (DOE 1997a). The performance 

requirements for implementing this approach are presented on the construction drawings and technical 

specifications for excavation activities included as part of the IRDP. As stated in Section 1 .O, the 

construction drawings and technical specifications for site preparation activities have already been 

submitted. The drawings and specifications will become part of the Contract Documents, which will 

govern remediation activities performed by the construction contractors. Specific methods and 

procedures to perform the work will be detailed by the contractors in Safe Work Plans. As required by 

the contract documents, the Safe Work Plan for the site preparation and excavation contracts will 

include the following individual plans: 

. 

Component of Safe Work Plan 

Material Documentation Work Plan 

Traffic Control Plan 

Dust Control Plan 

Site Clearing Work Plan 

Excavation Work Plan 

Impacted Material Work Plan 

Sheeting and Shoring Plan 

Quality Assurance/Inspection Program 

Water Management Plan 

Presumed Asbestos Containing Material 
Handling Plan 

Surface Water Management and 
ErosiodSediment Control Plan 

Equipment Wash Plan 

Contract 

Site Preuaration Excavation 

J J 

J J 

J J 

J - 
J J 

J - 
J - 
J - 
J - 
- J 
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10 
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The Safe Work Plans will be reviewed and approved by FDF before applicable remedial activities are 

implemented. 

As described in Section 1 .O, two contractors (the site preparation contractor and the excavation 

contractor) will perform the required remedial activities in a separate and sequential manner. The 

scope of work included in each of these contracts is described in the following subsections. 

3.1 SITE PREPARATION 

Site preparation . began - ".-A in late sunher - .~ I  & of - 1997. -A_ I Site "- preparation - -I .-.,- activities ..^& ~ " consist of those tasks 

necessary to prepare the site for excavation. These activities w9J;performed by a construction 

contractor in accordance with the Site Preparation Contract Documents, which include the construction 

drawings and technical specifications. Site preparation activities will be completed before the initiation 

of excavation phase activities. 

Impacted material excavated during site preparation activities was _I_ stockpiled (Section 3.1.9) *- in the 

South Field and WdLE dispositioned to the OSDF by the excavation contractor. Impacted material 

exhibiti ." soil and soil-like characteristics and consists primarily of flyash and soil, with some building 

and construction debris. Material from installation of the retention basins (Section 3.1.7) determined to 

be non-impacted was * "I stockpiled (Section 3.1.9) within A2PI for potential future reuse as clean fill. 

Site preparation tasks included the following: 

a 

a 

a 

a 

a 

a 

a 

a 

a 

0 

Establishing site boundaries and access controls 
Surveying and site layout 
Establishing the support area 
Clearing 
Tie-in of utility hookups 
Installation of equipment wash facility 
Installation of surface water management system 
Installation of erosion and sediment controls 
Monitoring well abandonment/protection 
Constructionhelocation of stockpiles. 
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I 0 3.1.1 Establishing Site Boundaries 'and Controls 

The entire A2PI area wZS r- classified as a radiological "soil contamination" area during iriitia *__I site 

preparation activities; existing posted areas within A2PI ~ 5 %  maintained. Initial preparation of the 

A2PI area included establishing the defined construction area in the field and posting appropriate signs 

2 

3 

4 

5 

6 

7 

construction area was -*z s defined by signs and construction fencing, which also defined the control 

boundary for the site. Gates will be installed at equipment access points. 

3.1.2 Surveviniz and Site Lavout 

Project site survey control points (including baselines and temporary benchmarks) were - *II established in 

the field based on the coordinate system shown on the construction drawings (SPSpec 01050 and 

SPDwg G0004). In addition, all site preparation facilities, including the support area, ditches, 

retention basins, roads, equipment wash facility, utility lines, and other structures, we'fe located and 

staked. 

3.1.3 Establishinp the Support Area 

8 

9 

IO 

I 1  

12 

13 

14 

I5 

16 

17 

I8 

A support area 

proposed excavation area. The area includes a radiological control point facility, field office, parking, 

laydown area, and other contractor facilities (SPDwg G0006). The radiological control point facility 

(SPSpec 13 125) consists of a trailer with radiological personnel monitoring equipment, an emergency 

shower, wash basins, and change-out roorn(s). D .* all 23 

personnel will enter and exit the work area through this facility. The field office facility 

(SPSpec 13126) will consist of a trailer with office space and restrooms for construction management 

personnel. 26 

3.1.4 Clearing 28 

established at the northeastern edge of A2PI (SPDwg G0002) and outside the 19 

m 

21 

22 

24 

25 

27 

024,25,26 Generally -,.- I - 2ll-qe-a-tjll- ~ i s t U r ~ ~ ~ ~ u ~ g . _ ~ P I - r e m e d ~ t i o n _ ( s ~ ~ - p ~ - ~ ~ ~ a t i ~ n  -~diie~cavation)-will;~ 29 

30 

31 

32 

c l e g e d i d e g  sigTpreparation; Clearing (SPSpec 02100) will consist of cutting all trees and brush in 

these areas to a height of appZ9x9gly. one foot above grade, then chipping the material for use as 

on-site mulch during remediation. The chips will be stored in the woodchip stockpile (Section 3.1.9) 

. .  ~ 

* :  
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and will-k .,-A__II turned by the site preparation (SPSpec 02100) contractor anlFmLwi to prevent 

combustion. e-i 
of ~'.._e^*.__Y""ul-._ the WoodciiiP';Sti%@ilF~"The L b * A J ^ - U .  *-:2 stumps in the site preparation areas will then be ground in place 
(SPSpec 02205) and excavated with the surface soil for staging in the Impacted Material Stockpile 

(Section 3.1.9). 

The stumps in areas to%E U_L**___^ - diSturkd-during A..A-..%.-- excavation _._-__. will remain in place (dgfirig- -I. - . sit6 I_ -* prepiihtion) " -.) and 

be ground and removed during the excavation phase (Section 3.3.2.1). 

Because of potential - . L  ". stabiljty - concerns I .  no 'clearing will occur -- I - in the lead -- contaminated-area _ .  . ,..*- ih'the Sag$ 
Field and the .I side .--.._. slopes of -4. the Active - . '.. Flyash Pile during,site **  . preparation, . .. - - -  Those areas will* cleqgd 

just prior to excavation P I. in-$e subsequent phase. 

3.1.5 Tie-In of Utility Hookups 

Existing electric and water service were -&-* extended to the facilities associated with remediation of A2PI 

during the site preparation phase. This power was % -* extended from the substation near the Storm Water 

Retention Basin (SWRB) using power poles and overhead lines (SPDwg E0005). The electrical service 

provides power to the support area, equipment wash facilib, lift stations, as well as for the South Field 

Extraction System. The power ii used for lighting, alarms, pumps, control systems, and other 

components. 

Water service (SPSpec 02667) 4 provided to the support area trailers, the equipment wash facility, and 

a yard hydrant (SPDwg N0003) by tapping into an existing 6-inch diameter drinking water line that 

parallels the road between the South Field and the Active Flyash Pile. Water will be used for drinking, 

emErgency - 6 - 2  showers, washing equipment, and dust control. 

Pipelines (SPDwg N0002) are_ necessary to transport water from the A2PI retention basins to the 

respective lift station (SPSpec 02668), and on to the SWRB (SPSpec 02669), as well as from the 

equipment wash facility, through the oilhediment separator, to the existing seepage collection lift 

station (SPSpec 02668). 
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Trenches for underground utilities Ke$ constructed and backfilled according to specification 

(SPSpec 02225). In general, trenches w s  excavated to a depth below the bottom of the utility line, 

pipe bedding wa3 A L, placed and compacted, the utility line w@ installed, the remainder of the pipe 

bedding wa3 _.? placed and compacted above the utility line, and the trench ,wg backfilled and compacted. 

Impacted debris, including pipe, fencing, concrete, and conduits, that are removed during these 

activities will be handled according to established site procedures (Section 3.3.2.5). All soil and 

soil-like material w2 returned to the trench pending final disposition during final restoration of the 

area. 

3.1.6 Installation of Equipment Wash Facilia 

An equipment wash facility was >+ " constructed during the site preparation phase at the point haul 

equipment from A2PI will access the dedicated Impacted Material Haul Road (SPDwgs GO002 and 

G0007). The equipment wash facility will be used by the excavation contractor to wash haul equipment 

(Section 3.3.3.2). The excavation contractor will be responsible for maintaining the haul road clear of 
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mud, debris, and potentially impacted materials by washing the wheels and undercarriage of the haul 

equipment from A2PI accessing the haul road and routine cleaning of the haul road. 
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3.1.7 Installation of Surface Water Management Svstem 

of stormwater/perched groundwater and erosion and sedimentation control. Major components of the 

system were constructed during the site preparation phase and weyill& maintained throughout the 

excavation phase. The types and sizes of the surface water management system components are 

A comprehensive surface water management system will be implemented to provide both management 

A -  

summarized in the following paragraphs and detailed in the Surface Water Management Plan 

(Appendix B). 24 

3.1.7.1 Overall Approach. 26 

Remediation activities and surface water management system practices will be performed to achieve the 

following general objectives: 'r 28 
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e Prevent runoff from other areas from entering the project area 

Collect, control and provide Sedimentation capacity for all runoff from disturbed areas e 

' . .  
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0 Collect potentially contaminated runoff from support areas and potentially contaminated 
runofflperched groundwater from excavation areas and treat it in existing FEMP 
treatment facilities 

0 Control storm water to prevent an increase in peak runoff. 

The surface water management system consist3 of the following (SPDwgs GOO05 and N0002): 

In general, the 

Existing FEMP facilities 
Diversion ditches and related devices 
Excavation sumps 
Collection ditches 
Retention basins 
Other erosion and sediment control devices. 

surface water management system has been designed to control, at a minimum, the 

runoff from a 10-year, 25khLut storm event. Certain components of the system, as described in the 

following paragraphs, have been designed for a 25-year, ?&&&IS storm event. ---- 

3.1.7.2 Existiny FEMP Facilities 

Integral components of the surface water management system for A2PI include the SWRB and the 

AWWT facility. All water collected in the retention basins under the design conditions will be pumped 

to the SWRB for treatment at the AWWT facility. 

3.1.7.3 Diversion Ditches and Related Devices 

Runoff from uncertified areas upgradient and adjacent to A2PI (generally located north of A2PI) will 

be collected and diverted around A2PI and its associated surface water collection system. During 

remediation, this diversion will reduce the quantity of water requiring treatment. Following 

remediation, the diversion system will remain in place to prevent potential recontamination of A2PI. 

Runoff from the forested area on the north side of the Inactive Flyash Pile and South Field is currently 

conveyed in a roadside ditch which flows to the west side of the Inactive Flyash Pile and into Paddys 

Run (SPDwg G0003). This ditch w&a expanded during site preparation activities and direct runoff to a 

pipe culvert installed under the new Impacted Material Haul Road as part of the construction of the 

road (SPDwg GOOOS). This water ws flows into the existing catch basin and pipe system on the west 

side of the Inactive Flyash Pile, which currently conveys the flow to Paddys Run (SPDwg G0007). 
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The existing pipe w 2  extended to convey this flow around the existing ditch (SPDwg G0008), and used 

to convey runoff from the Inactive Flyash Pile to Retention Basin 1. 

Runoff from upgradient areas north and east of the Active Flyash Pile is collected in existing ditches 

and conveyed to the Storm Sewer Outfall Ditch (SSOD) (SPDwgs GO008 and GOOOS). 

3.1.7.4 Excavation Sumps 

As excavation is performed, active areas will be graded to drain to temporary collection sumps 

constructed by the excavation contractor within the excavation. The excavation contractor will install 

temporary excavation sumps in these collection points that will become part of the surface water 

management system. Since these sumps will be installed in the excavation phase, details regarding 

their design and construction are provided in Section 3.3.2.6. 

3.1.7.5 Collection Ditches 

Collection ditches were ClU& constructed on the downgradient portions of the SWUs to collect potentially 

contaminated runoff from all the areas disturbed during excavation (SPDwg G0005). These ditches 

convey the runoff to the A2PI retention basins (Section 3.1.7.6). A silt fence (SPSpec 02270) ws 
installed between the toe of the SWUs and the collection ditches to reduce sediment loading to the 

ditches and the retention basins. Where excavation for construction of the ditches extends into the 

Great Miami Aquifer (SPDwg G0012), a geomembrane liner (SPSpec 02713) was placed in the bottom 

of the collection ditches. Runoff collection ditches D2 and D6, located on the perimeter of A2PI and 

adjacent to Paddys Run (SPDwg GOOOS), which discharge to Retention Basins 1 and 2, have been 

designed for a 25-year; 25heE storm e v s ;  other runoff collection ditches have been designed for a 

lO-year;2&Loi& storm evgg (see Appendix B for further details). 

3.1.7.6 Retention Basins 

Runoff from disturbed areas within A2PI is collected in retention basins and pumped to the SWRB for 

treatment in the AWWT facility prior to discharge to, the Great Miami River. The retention basins 

were constructed south of, and adjacent to, the SWUs. These retention basins wt%f designed to comply 

with or exceed pertinent Ohio Department of Transportation and Ohio Department of Natural 

Resources guidelines. The basins provide sediment and storm water storage (SPDwgs G0009, G0010, 

and GOO1 1). Retention Basins 1 and 2 WgTj designed to store runoff from a 25-year, 24-hour storm 
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event; Retention Basin 3 waS~dEsi@iidto'store -- --d--&u---- -off Eom a 10-year, 24-hour storm event (see 

Appendix B for further details). 

Since the excavation of these retention basins extends into the Grgiat -M-e; &-@ifer;:e;HDP$high -. 

an infiltration barrier will be installed in ^> Retention Basins 1 and 3. This @ilfi'@eX will consist 

of a one-foot thick layer of clay (SPSpec 02200). The clay E@ excavated from the designated OSDF 

sediment basin stockpile (SPDwg GOOO1) and hauled to A2PI by the site preparation contractor. Fs 
one-foot - ., thick_c&y . layer _+' x wiilprovide 4-. -- - additional protection8f"tbe I " -- .....--* Great --.A- M h i i  A.. - --- Xquifer -- apd ._I?.'.. miizimiZe u " 3  

potential-deer ddmage. An 8-fiibt - - high chaiq 1% fence will - "  be installed c ..A. around .. Retention .. BSin *_. 2-G 
lieu of the ". S t r a t i o n  . _ "  " bamer. - - 

The outlet works for the retention basins are a combination riser pipe and lift station. A riser pipe w e  
constructed within the storage area of each basin. The riser p low level outlets and. 2% 

gag act as a filter for 

sediment. A discharge line conveys flow from the riser pi@ to lift stations near each retention basin. 

The lift stations pump the water from the retention basins, through a common transfer line, to the 

swm. 

The lift stations are designed to remove water from the retention basins within 72 hours. Pumping will 

be initiated when the water level in the lift station reaches a pre-established level and will continue until 

the water level returns to the low-level shutoff (SPDwg G0013). 

The SWRB is designed for a 10-year, 24-hour storm event. When the SWRB's storage capacity is 

exceeded, flow bypasses around the AWWT and discharges directly to the Great Miami River. To 

reduce the risk of overflow from the SWUs retention basins into Paddys Run, A2PI Retention Basins 1 

and 2 are designed with additional storage capacity. During periods when the SWRB is bypassing, the 

lift stations will continue to pump until the SWRB reaches its maximum capacity (Le., the point of 

overflowing into the storm sewer outfall ditch, and subsequently into Paddys Run). When the SWRB 
reaches this level, the A2PI lift stations will be turned off. After the level in the SWRB drops below its 

freeboard capacity, the lift stations will be restarted. In this manner, there should be no direct 

discharge from Retention Basins 1 and 2 under design conditions. 
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Accumulated sediment from the A2PI retention basins, ditches and erosion control measure will be 

monitored with field radiological survey equipment for attainment of OSDF radiological WAC and 

dispositioned accordingly when the sediment depth reaches the sediment cleanout level indicated on the 

risers (SPDwgs G0013). 

3.1.7.7 Other Erosion and Sediment Control Devices 

Erosion and sedimentation control is a component of the surface water management system described in 

the Surface Water Management Plan (Appendix B) and the previous paragraphs. These controls are 

further detailed in the construction drawings (SPDwgs G0012 and G0013) and technical specifications 

(SPSpec 02270) and include: 

0 Silt fences 

0 Rock fill 
a Erosion control blankets 

a Silt bermdsediment barriers 
0 Temporary seeding 
0 Permanent seeding 
0 Crusting agents. 

3.1.8 Monitoring Well Abandonment/Protection 

Prior to contractor work in A2P1, FDF will abandon most of the monitoring wells within the excavation 

boundaries which exceed the depth of the proposed limit of excavation. General guidelines for 

abandoning wells are included in the SEP; general details regarding abandoning these wells are 

provided in the SCQ. 

028 A total of 17 monitoring wells will be abandoned in the A2PI area (Table 3-1 @ ~ E J D ~ g 7 ~ ) .  The 

abandonment of one well (2945) which was scheduled to be abandoned by FDF will not be complete 

before the excavation phase begins and will have to be completed by the excavation contractor 
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(Section 3.3.2.7). Monitoring wells remaining in the A2PI area for use in long-term monitoring 

programs are identified on the construction drawings and Table 3-1. FDF will install protection 

systems around these wells. It is the responsibility of both the site preparation and excavation 

contractors to ensure integrity of these wells is maintained by observing in place protection of the wells 

and preventing damage to the wells from any contractor activities (SPSpec 02100 and ESpec 02150). 

3.1.9 Construction/Relocation of Stockpiles 

The site preparation contractor constructeiiJIfrs new stockpiles, relocated &+- one existing stockpile5iilJ 

prepared . _ L  tEe l&ation-for *#.”._ ~ orie-additio-Ml-stoCkpile. - I  - _ C .  I”-_ ~ The new stockpiles include: 

0 A woodchip stockpile, to be located north of the support area in the northeast comer of 
A2PI just west of the SWRB, near the meteorological tower (SPDwg G0002) 

TheS;cu@iiiFd Impacted Material Stockpile (SPSpec 02205), located in the South 
Field, just west of the support area (SPDwg G0002). A geotextile fabric 
(SPSpec 02713) was used to separate the stockpile material from the underlying soil 

0 Non-Impacted Material Stockpile No; 1 (SPSpec 02200), located at the+ioaqs running 
-%A XK 

track in the southwest comer of A2PI. A geotextile fabric and geomembrane liner 
(SPSpec 02713) wg;~ used to separate the stockpile material from the underlying soil 
(SPDwg G0005). 
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The approximately 90 tons of material in the existing riprap stockpile, which w?! located at the site 

where Retention Basin 1rw@ constructed, was .& 4 relocated just south of Retention Basin 1 

(SPDwg GOOOS). The riprap stockpile is maintained for use in making repairs to the existing berm 

between Paddys Run and the Inactive Flyash Pile. 

3.1.10 Installation of Treatment and Discharge Lines 

Portions of the treatment and discharge lines that are associated with the groundwater recovery project 

and pass through A2PI will be installed during the site preparation phase. These lines will be installed 

in trenches that are common to those required for certain A2PI facilities. Since installation of these 

lines is not part of the remediation of A2P1, it is not discussed in this Implementation Plan. a 
3.2 AT- AND BELOW-GRADE STRUCTURE DEMOLITION 

As stated in Section 2.3.4, there are no at- or below-grade structures present in the A2PI area, and 

therefore demolition issues are not relevant. 

3.3 SOIL EXCAVATION AND SEGREGATION 

Excavation activities will follow site preparation activities under a separate contract. A conceptual 

diagram of conditions following completion of site preparation activities is included as Figure 3-1. The 

excavation contractor will be responsible for: 

b Excavating impacted material within A2PI 

b Loading, hauling, and unloading impacted material that does not meet the OSDF WAC 
tg temporary staging locations [i.e., the SPZ Stockpile AfiSJ~REJrdJBEii~~SIJ or the 
Special Materials Transfer Area] prior to offsite treatment and/or disposal 

b Containerizing and staging lead contaminated mixed waste in the Lead Contaminated 
Soil Container Transfer area 

Loading, hauling, and unloading impacted material that meets WAC in the OSDF. a *  

4418 
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As discussed in Section 1 .O, impacted material, as used in this Implementation Plan, consists of all 

material that was placed in the SWUs as fill material and all non-fill material with contaminant levels 

above the FRLs. In addition, sediment collected in ditches, retention basins, and iiiiqe: erosion 

control d e v a  will be considered impacted. Non-impacted material consists of natural soil exhibiting 

contaminant levels below the FRLs. 

The limit of the design excavation depth was developed in accordance with the approach presented on 

Figure 3-2. As shown on that figure, the depth of excavation was developed by first determining: 

0 Original Ground - The original ground surface elevation was estimated by a review of 
1952 topographic maps and soil boring data to determine the 1951 (predisposal) surface 
elevations 

0 FRL Model Line - The extent of contaminants above the FRLs was estimated by 
incorporating RI/FS and predesign data into a geostatistical model, which then provided 
an estimated surface of contaminant concentrations that are below FRLs. 

The excavation design depth was &en finalized by taking the deeper (lower) of the above lines and, 

when necessary, smoothing the contours to provide stable slopes. This excavation design depth is 

shown on the construction drawings and is the minimum excavation depth that will be achieved. 

Excavation control monitoring (Section 3.3.4), precertification sampling (Section 3 S ) ,  and certification 

sampling and analysis (Section 3.4 of the SEP) will determine the final excavation depth, which may 

exceed the design depth. 

3.3.1 Excavation Sequence and Prioritization 

The remedial action excavation will be performed in a phased manner consistent with the concepts 

presented in the SEP. The actual phasing and sequencing was developed based on: 

0 Contamination Driorities. Excavation of impacted material in a given area with 
relatively high concentrations of contaminants (above WAC or characteristically 
hazardous) will be prioritized. 

0 Phvsical constraints. Excavation will be continuously monitored (Section 3.3.4) and 
must be performed at a pace that matches the limitations of the monitoring equipment 
and the ability of personnel to work safely within the area. 
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0 Flow to OSDF. Excavation will be performed to support OSDF placement 
requirements and maintain the scheduled flow of material to achieve the target 
debris-to-soil ratio. 

Based on the criteria presented above, contracting and funding requirements, and expected funding 

levels, the excavation period is scheduled to extend through three construction years, as follows: 

0 The first year will involve excavation of the Inactive Flyash Pile. It will consist of 
excavation of approximately 1"lLO yd3 of impacted material plus 4i8-Q yd3 of 
above-WAC material. This area was made a priority because of the impacted material 
with levels of total uranium that exceed the OSDF WAC (Section 2.4.1); this material 
is in close proximity to the Great Miami Aquifer. At the end of the first year 
(Figure 3-3), the Inactive Flyash Pile will be covered with a crusting agent 
(Section 3 . 3 3 ,  since it will be too late in the season (Section 6.10) for seeding, 
followed by seeding in the spring of 1999. 

0 The second year of the excavation contract will involve removal and disposition of the 
Impacted Material Stockpile (in the South Field) generated during the site preparation 
phase, ex-n of the f South Field, and exgcaa&@ of the egg2 Active 
Flyash Pile. An estimat d3 of impacted material will be excavated during 

yd3 from the stockpile, 6(IuL0 yd3 from the South Field and 
e Flyash Pile). The lead contaminated soil which is associa 

the former firing range (an additional 100 yd3) will be prioritized. Lead contaminated 
soil will be excavated, containerized, and staged in a designated area prior to off-site 
treatment and final disposition. At the end of the second year (Figure 3-4), the .wzt 
sidJQJ3f~~.lfSouth Field and the Active Flyash Pile will be covered with a crusting agent 
(Section 3 . 3 3 ,  since it will be too late in the season (Section 6.10) for seeding, 
followed by seeding in the spring of 2000. 

0 The third year will involve excAkagon of the remaining material in the SFiX@-t 
sig), an estimated 7 

(Section 3.3 3. 

It is expected that the contractor will require at least two excavation crews throughout the contract 

period to meet the schedule constraints. Conceptually the implications of this are: 

5 

6 

7 

a 
9 

IO 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

0 In the Inactive Flyash Pile (year one), one crew will be working in the above-WAC 
area (Section 3.3.2.2) while the other excavates below-WAC material 
(Section 3.3.2.3). Once all of the above-WAC material is removed, that crew would 
then excavate below-WAC material as well. 
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a In the South Field and Active Flyash Pile (year two), one crew will e m  the S- 
FB Impacted Material Stockpile while the other excavates other below-WAC material 
in the South Field. ~ ~ ~ ~ ~ ~ e ~ ~ ~ e ~ ~ c ~ ~  u- 

a f E & t I i l i r ~ h r d e n % ~ ~  A B  the So~TJ~d21mpacted Material Stockpile is 
e--, that crew w$ excavate the Active Flyash Pile. 

a (year three), both crews will 
excavate below-WAC material (Section 6.10). 

In all cases, if special material (Section 3.3.2.5) or unexpected cultural resources (Section 1.3.3) are 

encountered, or if the crew is awaiting monitoring of a completed area (Sections 3.3.2.3 and 3.3.4.3), 

that crew will have to excavate in another location a safe distance from the non-excavation activities 

associated with these conditions (ESpec 02205). Thus, it is expected that at least three excavation areas 

may be open at any one time. 

3.3.2 General Excavation Approach 

During excavation, the A2PI area will 

activities include the following: 

be classified as a radiological "contamination" area. Excavation 

a Grinding of stumps 
Prioritized excavation of impacted material 
Excavation of below-WAC material 
Excavation of debris 
Excavation of special materials 
Control of surface water 
Monitoring well abandonment/protection 
Transportation and disposition of impacted material 
Excavation control monitoring. 

Each of these activities is discussed in detail in the following paragraphs. In addition, the excavation 

contractor will be responsible for placing soil and debris into Cells 1 and 2 of the OSDF, as well as 

construction of Cell 3. Requirements for these activities are included in the construction drawings and 

Wiiiiicd a?.&..&.̂ .- specifications for the OSDF Project. 

3.3.2.1 Grinding of Stumps 

All trees in areas to be excavated will be cut approximately one foot above the ground. during the site 

preparation phase. All stumps located in areas that will be disturbed during site preparation (Le., 

retention basins, stockpiles, utility corridors, ditches, support area, and equipment wash area) will be 
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ground and chipped during site preparation. All other stumps will be ground in place and removed 

with the impacted material by the excavation contractor (ESpec 02205). 

3.3.2.2 Prioritized Excavation 

Impacted material that is known to exceed the OSDF WAC or that is RCRA characteristically 

hazardous will be excavated separately from material in the area that does meet the OSDF WAC. 

WFS and predesign sampling (Section 2.1.2) have been used to define the extent of impacted material 

that will be excavated in a priority manner (EDwg G0004). As these areas are excavated, the material 

will be segregated and handled separately and excavation control monitoring will be performed by FDF 

to ensure that the remaining material is below the OSDF WAC. 

Above-WAC Material in the Inactive Flvash Pile 

As discussed in Section 2.4.1, there are approximately 4-,8g,9 yd3 of material in the Inactive Flyash Pile 

with total uranium contamination above the OSDF WAC of 1,030 mg/kg. 

iii&tc?riaLkas =--*.&%..* c o r i @ 5 f l ~ t i T E I y ~ e ~ ~ ~ @ l ~ ~  . .- 

The acttii‘approach .- that will be used to excavate this above-WAC material is shown on Figures 3-6 

and 3-7. Overburden material with contamination below OSDF WAC will be excavated (Figure 3-6) 

to the top of the above-WAC material (el=Tg52). After the top of the above-WAC area is 

encountered, excavation within the limits of this above-WAC material will be performed in four-foot 

lifts. 
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4 

5 

After a lift is excavated in the above-WAC material, the adjacent below-WAC material will be 6 

excavated (Figure 3-7). For each lift, the above-WAC area will be left approximately one foot lower 

water. Excavation will continue in this manner until, based on design data, the bottom of the 

( elevation -:>*dZ 550) I I1 

pe"&.&jt :&v-e-r-a-g-gb-y 12 the I d L  W ~ C ' - w i t h ~ t h ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  >*- 

7 

than the surrounding area, and the surrounding area will be sloped away to facilitate control of surface a 

. 9 

above-WAC material is reached. U 10 

-*- a&" 

"or RSSYwillFcofiS~t~~f pahjroff&ef Ey-aPproe-El 13 
" r r - - . * . & . A ~ - L e a ~ ~ - . . - -  '--.*,&a- u m-.-rX.. 

material will be excavatt5dZ - -__  .-_... -.I__-., , . 

033 Above-WAC soil and soil-like material will be loaded into trucks and hauled to the Sag&Qi& 
w ~ i ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ e I ~ a ~ S .  The loading area will be adjacent to the above-WAC 

area, toward the equipment wash facility, and sloped to drain into the above-WAC area (ESpec 02205). 

The location may be changed during excavation to facilitate loading. The contractor will be required to 

dump the material at the SEX Stockpile a r r  without contaminating the wheels of the haul equipment 

(ESpec 02205). The above-WAC material will be transported off site for final disposition 

(Section 3.4.2.2) at a permitted commercial disposal facility. 
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d Contaminated So il in the South Field 

As discussed in Section 2.4.2, there are approximately 100 yd3 of material associated with the former 

firing range in the South Field with lead contamination above the FRL (400 mg/kg). This material is 

located on the west side of the South Field, at the base of a steep slope (EDwg GOOOS). The 

lead-contaminated soil is assumed to be to$&$ characteristically hazardous and will be considered 

mixed waste. This material will be segregated and handled separately (Section 3.4.3). An additional 

investigation w& irrul*r conducted (Section 2.1 .2.3'a@iclpp~&ZAD) to delineate the extent of the gEq 
characteristically hazardous material. 

035 Although not contaminated with lead, material at the top of the slope will be excavated 

(Section 3.3.2.3) and dispositioned to the OSDF. This excavation is required to keep material from 

sloughing down the slope, because of its steepness, and creating an unsafe condition dtj'r'rg+eg&%b3J 

of$~~ad~conihtg~. The mixed waste will then be excavated to the limits shown on the 

construction drawings (EDwg GOOOS). The approach that will be used to excavate this material is 

shown on Figure 3-8. The mixed waste will be placed in containers OsKg staged pending off-site 

shipment for treatment and disposal. 

Following excavation of the to$$picharacteristically hazardous material, fil!Ti above-FRL material 

(@'~nFitV8i3i~j will be removed. After this excavation is completed, discreet samples will be collected 

to verify all of the above-lead FRL material has been removed. As required by these measurements, 

supplemental excavation will then be performed if fiiiiii'Sg$ The above-FRL material will be 

3.3.2.3 Excavation of Below-WAC Material 

Excavation of below-WAC material will typically take place in 3f 1-foot lifts (Figures 3-9 and 3-10). 

This lift dimension is based on the appEXEEi@ E w*"-.A..,+. height of two passes with a typical excavator bucket. 

In addition to the specified lift height, the contractor will be required to excavate from an elevation 

higher than that of the material being excavated to assure that the face of the excavation is not 

obstructed and can be c~@Fogg$ visually monitored. The combination of lift height, visual 

monitoring, and radiological survey monitoring will ensure that special materials and above-WAC 

036 

gamma-emitting contamination are identified. Visual monitoring (Section 3.3.4.3) by FDF and a 

1 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

1 1  

12 

13 

14 

IS 

16 

17 

18 

19 

m 

21 

22 

23 

24 

25 

26 

n 

28 

29 

u) 

31 

FER\A2PI\A2Pl_lmSECr'-3. RVDMpril6. 1998 (6:43pm) 3-17 000213 



FEMP-A2PI-IP-DRAFT FINAL 
2502-WP-0029. Revision D 

April 1998 

contractor personnel will take place during this excavation to identify special materials. If special 

materials are identified, they will be handled in accordance with Section 3.3.2.5. 

Upon completion of a lift in an approximately 100' by 200' area, the contractor will provide at least a 

5 0 4  buffer zone (ESpec 02205) between the completed area and on-going excavation activities to 

allow radiological survey monitoring (Section 3.3.4.3) by FDF in the completed area. The purpose of 

this monitoring will be to identify above-WAC material. If any such material is identified, it will be 

handled in accordance with the procedures outlined in this subsection. 

Upon completion of the excavation to the design depth, the,entire area will be precertified (Section 3.5) 

to assure that the excavation depth is adequate to attain FRLs. As necessary, additional material will be 

excavated until the radiological surveying indicates that FRLs have been attained. The area will then 

be ready for certification (Section 3.4 of the SEP). 

3.3.2.4 Excavation of Debris 

Debris, such as reinforced concrete and structural steel, is anticipated to be encountered and removed 

from the A2PI area. Such material that exceeds the OSDF physical WAC will be excavated, processed 

to comply with physical sizing criteria discussed in the OSDF Impacted Material Placement Plan 

(DOE 1996b), and subsequently hauled to the OSDF for disposal. Processing of debris 

(Section 3.4.2. I) will occur with appropriate controls based on the processing method and area/material 

conditions. Debris that meets the OSDF physical WAC will be excavated with the surrounding soil and 

soil-like material and dispositioned to the OSDF. 

0 3 7  

u-s5 

3.3.2.5 Excavation of SDecial Materials 

As described in the SEP, and used in this document, special materials include: 

Friable presumed asbestos containing materials MedicaVinfectious waste 

Lead acid batteries Pressurized containers 

Piping/pumps Tires 

Nonpressurized containers (M) Uranium metal 

Non-soil residues (pT663~3&1atH) Miscellaneous debris 

Transformers/electrical equipment Y i ~ b ~ ~ ~  
-%h& rrrrrp-r_.-u 
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by FDF Radiological Control Technicians [RCTs (Section 6.1.4)] for occupational health and safety 

considerations. Special material that cannot be handled by the contractor due to health and safety 

concerns will be handled completely by FDF. Under normal circumstances, these special materials 

will be identified, excavated, handled, and documented in accordance with the guidelines provided in 

Appendix F of the SEP and the requirements of the technical specifications (ESpec 02205). The 

excavation contractor will prepare procedures for special material handling and include these as part of 

the Safe Work Plan. Special materials will be placed in a safe configuration (Le., container, plastic, 

etc.), as required, and temporarily staged in a Special Materials Transfer Area (to be located by the 

excavation contractor and approved by FDF) for later disposition by FDF Waste Management. 

3.3.2.6 Control of Surface Water 

Surface water will be controlled by the surface water management system constructed by the site 

preparation contractor (Section 3.1.7). The excavation contractor will use the surface water 

management facilities to support the excavation work. This will include monitoring and maintaining 

the retention basins, ditches and other facilities until all excavation is completed and the area is certified 

and turned over to FDF. 

In addition to the surface water management components constructed by the site preparation contractor, 

the excavation contractor will construct interceptor ditches and excavation sumps to control surface 

water. Interceptor Ditch NO. . -1 1 will be constructed on the east side of the Inactive Flyash Pile 
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(EDwg G0005). Since excavation of the Inactive Flyash Pile will occur in the first year of the contract 

and the South Field in the second year (Section 3.3. l), this ditch will prevent runoff from the South 

Field from cross-contaminating and recontaminating the Inactive Flyash Pile during and after 

remediation. This ditch is 12 feet deep at the down-stream end and constructed in fill material, tli@ 

there is a potential to encounter special and/or above-WAC material. Excavation control monitoring 

(Section 3.3.4.3) will be used during construction of the ditch. This monitoring may utilize HPGe 

equipment in locations inaccessible to the RSURTRAK. 

Interceptor Ditches NE; 2 and 3 will be constructed at the bottom of the terrace face which slopes to 

the sands and gravels of the Great Miami Aquifer (EDwg G0005 and G0007). These ditches will divert 

runoff from uncertified areas away from the exposed sands and gravels of the Great Miami Aquifer. 

039 As excavation is performed, active areas will be graded to drain to collection points located within the 

excavation. Temporary excavation sumps (EDwg G0018) will be installed in these collection points to 

maintain a relatively dry work area, minimize the amount of runoff that may flow over the outslope of 

AZPI, and provide sediment capacity near the active area of excavation. TJiip~r~'f?'d'd~c%i~~o~l.J~ 

draiKto3lieTsump3 d.e4----.... Sediment storage capacity will be provided in each excavation sump below the 

intake for the pump. Water will be pumped out of the sumps and into the retention basins on an as- 

needed basis to keep the excavation area functional. Multiple excavation sumps may be used at the 

same time and will be continually moved as remediation progresses to keep them in close proximity to 

the active excavation. 
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3.3.2.7 MonitorinP Well AbandonmentlProtection 

As discussed in Section 3.1.8 and shown in Table 3-1, FDF will abandon most of the groundwater 

monitoring wells in A2PI which exceed the depth of the proposed excavation. One well (2945) has 

been partially abandoned by FDF, but the excavation contractor will be responsible for removal of the 

well to a depth below the design depth of excavation. Installation of this well was achieved using 

progressively smaller casing sizes ("telescoping") to ensure well integrity. Currently, the cross section 

contains a 4-inch diameter stainless steel casing within a 10-inch diameter stainless steel casing, which 

is within a 12-inch diameter stainless steel casing, which is within a 16-inch diameter stainless steel 
---- -, concrete. The excavation contractor will be casing: ->i*x-- 

responsible for removal of the well casings and the concrete within the casings to a depth five feet 

below that of expected excavation (Le., the casings will be cut off at 25 feet below present grade). The 

casings and concrete are to be removed in a manner so as not to compromise personnel safety; 

excavation removal strategy will be presented as part of the contractor's Safe Work Plan and is subject 

to FDF review and approval. 

3.3.3 Transportation and DisDosition of ImDacted Material 

Impacted material excavated from the A2PI area will be hauled to the OSDF (the majority of the 

material) or the SF'g Stockpile (for above-WAC material), the Special Materials Transfer Area (for 

special materials), or the Lead Contaminated Soil Container Transfer Area. The majority of this 

movement will use the Impacted Material Haul Road. To minimize the amount of material tracked 

onto the Impacted Material Haul Road, equipment wash facilities (Section 3.3.3.2) will be installed at 

the SWUs for equipment leaving the SWUs, and at the OSDF for equipment leaving the OSDF. 

Lead-contaminated soil will be placed in containers and staged in the Lead Contaminated Container Soil 

Transfer Area (EDwg GOOOS), pending off-site shipment for treatment and disposal. Special materials 

will be staged in a Special Materials Transfer Area for disposition by FDF Waste Management. 

1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

m 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

FER\AZPI\A2PI_IP\SEC-3.RVD\April6. 1998 (6:43pm) 3-21 000217 



FEMP-A2PI-IP-DRAFT FINAL 
2502-WP-0029. Revision D 

April 1998 

Measures will also be implemented to control the generation of dust during the hauling of material 

(Section 4.2.2). 

3.3.3.1 Impacted Material Haul Road 

The Impacted Material Haul Road (EDwg G0002) will begin at the northwest comer of A2PI and 

generally head in a northerly direction along the west side of the former production area, then turn east 

along the north side of the former production area and connect with the north end of the OSDF. The 

haul road wi&- constructed as part of initial construction activities associated with the OSDF. The haul 

road wg designed for standard highway H-20 loading biiJ can accommodate off-road haul equipment 

up to a gross weight of approximately 53 tons w i ~ o u ~ a d ~ e r s e l ~ ~ f f ~ ~ g ~ i ~ o p ~ a t i o M 1 ~ ~ ~ 0 ~ ~ ~  wIpr--A..--- --- s.;u-rc &...LIyuryIu*y_-I e--- 

a @ + ~ i ~ ~ .  It will be operational prior to initiation of the excavation phase of remediation in A2PI. The 

haul road will be used to transport impacted material meeting the WAC to the OSDF for disposition, as 

well as material exceeding OSDF WAC to the SPZ Stockpile. 

During the excavation phase, the entire A2PI area, Impacted Material Haul Road, and OSDF will be 

classified as one radiological "contamination" area. Dust control measures and equipment washing 

procedures will minimize the spread of soil and contamination within the area. The OSDF equipment 

decontamination facility will be used to decontaminate equipment before it leaves radiologically 

controlled areas. 

3.3.3.2 Equipment Wash Facility 

As described in Section 3.1.6, an equipment wash facility will be constructed by the site preparation 

contractor in A2PI where haul equipment will access the new Impacted Material Haul Road. The 

excavation contractor will install the wash equipment at the facility and operate and maintain it during 

the excavation phase to meet the performance criteria established in the tese specifications 

(ESpec 02850). This equipment wash facility will be used to remove soil and debris from the 

equipment wheels and undercarriage to minimize the amount of material deposited on the haul road, 

thereby minimizing potential dust generation. 

3.3.4 Excavation Control Monitorinv 

During remediation activities in A2P1, excavation- and disposition-focused monitoring will occur in 

regard to the following types of material: 
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0 Material with contaminant levels exceeding the OSDF WAC 

Material with contaminant levels below the OSDF WAC 
0 Leadcontaminated soil 
0 

0 Special materials. 

Since RI/FS data indicate there are no organic COCs in A2PI that affect design or excavation 

(Section 2.2) or that exceed the OSDF WAC, only organic monitoring associated with health and safety 

requirements will be performed. 
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3.3.4.1 Material with Contaminant Levels Exceedinp the OSDF WAC 

Excavation of the known above-WAC material in the Inactive Flyash Pile (Section 3.3.2.2), as well as 

other such material encountered during excavation (Section 3.3.4.3), will be monitored and controlled 

using radiological field survey measurements. The RYFS data and results from the predesign 

investigations (Section 2.1.2) have delineated the extent of an area of above-WAC concentrations of 

uranium in the Inactive Flyash Pile (Section 2.4.1). This material will be excavated as described in 

Section 3.3.2.2 and shown on Figure 3-7. The RSS or HPGe detector will be used to monitor the side 

of the cut face of each lift to verify that material exceeding the OSDF uranium WAC is not present. If 
necessary, additional material will be excavated until the sides of the excavation are confirmed to be 0 
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below the OSDF total uranium WAC. Upon removal of all above-WAC material from that lift, the 

excavatiodscanning process will iterate through successive lifts until the design depth is reached. The 

entire floor of the excavation will then be scanned with the RTRAK, RSS, or HPGe to verify that 

material exceeding the OSDF total uranium WAC has been removed. If above-WAC material is 

detected in the floor of the excavation at the design depth, additional material will be removed, as 

necessary, and the floor will be rescanned. 

3.3.4.2 Lead-Contaminated Soil 

Excavation of the lead-contaminated soil (Section 3.3.2.2) will be monitored using a portable XRF 

instrument. The RI/FS data and results from the predesign investigation (Section 2.1.2.3) have 

delineated the extent of soil that contains lead contamination above the FRL andjl!;KatJJij@fEi~t~ 

s o ~ ~ a t ~ w i l l ~ ~ " , c l ~ s i f i ~ d  as iious - ,- (Section 2.4.2). This soil will be excavated, 
I - " d . - * * l a + - a 4 r r m M r  **/nwrlr-raruar^a 

containerized, and staged pending off-site treatment and disposal (Section 3.3.2.2). 

After the -4 - deliiie2tkdlE-contaminated . ' " . W I I I  -- x .-x I t I_ ---.- soil has been removed, discrete soil samples will be collected 

from within the limits of the lead excavation and undergo XRF analysis via a portable field instrument 

to obtain preliminary verification that all above-lead FRL soil has been removed. Alternatively, in situ 

analyses may be performed. If the XRF screening indicates the presence of soil containing above-FRL 

concentrations of lead, additional excavation will take place and the XRF screening will be repeated. 

This step will be reiterated until the screening indicates the remaining soil is below the lead FRL. 

After XRF screening indicates that all above-FRL soil has been removed, discrete samples will be 

collected from locations at the base of the lead excavation and sent to a laboratory for lead analysis. 

laboratory results indicate that above-FRL material persists, additional material will be removed and 

the base of the footprint will be resampled for further laboratory analysis. In addition, radiological 

monitoring will be performed to confirm that all above-FRL radiological contamination has been 

If 

removed. Upon confirmation that all above-FRL material has been excavated, the area will be ready 

for certification (Section 3.4 of the SEP). 

3.3.4.3 Below-WAC Mate rial, 

As stated in Section 3.3.2.3, excavation of below-WAC material will typically occur in lifts. As the 

face of a lift progresses across an area, two types of monitoring will take place (Figures 3-9 and 3-10). 
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irst, the face of the excavation will be coritinuous~~ ._-->.a__. visually monitored for special materials and 

changes in the appearance of the soil/material. If special materials are identified, they will be 

excavated and handled according to guidelines provided in Section 3.3.2.5 and detailed in the 

contractor's Safe Work Plan. A change in the appearance of the soil/material being excavated may 

indicate other unexpected conditions, and the contractor will coordinate with FDF construction 

manager and WAO field personnel (Section 6.6) to determine the required action, if any. As 

necessary, the contractor will stop work, or proceed in another area, until the issue is resolved. 

In addition to visually monitoring the face of the excavation, radiological monitoring of the entire 

surface of each lift will be conducted, to the extent possible, with RSS/RTRAK or HPGe equipment to 

identify above-WAC uranium activity that may be present. If potentially above-WAC uranium activity 

is identified, additional material will be excavated, as necessary, to remove all above-WAC material 

(ESpec 02205). In cases where the radiological monitoring indicates the potential for extensive 

above-WAC contamination, either vertically or horizontally, physical samples and real-time analysis of 

collected cores may be utilized to delineate the extent of above-WAC material prior to excavation. - a  
Following completion of excavation to the limits shown on the construction drawings (EDwgs GO005 

and G0007), measurements will be taken to precertify (Section 3.5) the floor of the excavation for 

gamma-emitting radionuclides. If precertification criteria are not met, additional excavation will take 

place to remove the identified contamination. Excavation will cease when the floor of the excavation is 

shown to meet the precertification protocol for gamma-discemable radionuclides. The excavated 

surface will then be certified, as described in the Certification Design Letter (CDL) (Section 7.2  of the 

SEP), which will be developed subsequent to excavation in each area. 

3.3.5 Miscellaneous Excavation Requirements 

During site preparation, impacted material will be temporarily placed into the South Field Impacted 041 

Stockpile (Section 3.1.9). This stockpile will be located in the South Field to prevent material 

removed from the SWUs during site preparation. It will contain approximately Kiw yd3 
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of impacted material excavated during site preparation activities. This stockpile will be excavated 

during the excavation phase and placed directly into the OSDF. As described in Section 2.1.2, WAC 

attainment sampling and analysis was performed on the impacted material prior to excavation.:Az 

t h - a t ~ ~ - ~ ~ f o ~ r a d i ~ l ~ g i i I  
r-.rrrL&d-&-'$l.- _n_u 

Therefore, excavation of this stockpile will not require 

ad#dAti@z! radiological monitoring, although visual monitoring will be performed during excavation and 

loading. 

Appropriate measures will be implemented to control the generation of dust. These measures include 

temporary seeding or application of a crusting agent in areas to be left idle for more than 45 days 

(ESpec 02275), and the use of water, dust suppressants, crusting agents, and other measures to control 

dust during actual excavation activities (Section 4.2.2). 

All interim and final movements of impacted material will be documented as required by the 

the Integrated Information Management System (IIMS [Section 3.4 and 6.71). 

3.4 MATERIAL HANDLING AND TREATMENT 

Excavation in A2PI will consist primarily of soil, flyash, and debris. Excavation of this material will 

be in accordance with the requirements contained in the project-specific technical specifications 

(ESpec 02205) and shown on the construction drawings. Specific construction methods and procedures 

to achieve these requirements will be detailed in the excavation contractor's Safe Work Plan, 

(ESpec 02205). 

3.4.1 General Reauirements and Obiectives 

The technical specifications provide general requirements for the removal and handling of excavated 

material. Flow charts in Appendix F of the SEP provide general guidelines for the excavation and 

handling of special materials expected to be encountered in A2PI. Because most of the excavated 
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as part of the contract documents. 

During excavation, it is possible that unexpected conditions will be encountered that are not addressed 

through standard excavation specifications and guidelines. The combination of specifications and 

contractor Safe Work Plans establish procedures to be implemented in such cases, including moving 

excavation activities to another area to allow evaluation of the unexpected condition. This approach 

will minimize and/or prevent work stoppages/slowdowns and keep the excavation process moving 

forward. 

3.4.2 WAC Attainment 

Attainment of WAC involves both criteria for disposal in the OSDF as well as criteria for disposal in 

off-site facilities for material that does not meet the OSDF WAC. 
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Attainment of OSDF WAC 15 

key component of the OSDF WAC attainment program is the IIMS tracking system (Section 6.7), 16 

0 4 2  

which maintains traceability of excavated impacted material to RYFS, predesign, precertification, and 

supplementary WAC data. 

The following actions will be performed to demonstrate compliance with the OSDF WAC: 

e Assign OSDF-bound materials to material profiles 

e Implement IIMS tracking requirements 

e Segregate impacted materials according to OSDF Impacted Materials Placement Plan 
Categories 1 through 5 (DOE 1998%) 

e Reduce size, fill void spaces, package (if required), and otherwise comply with 
physical OSDF WAC requirements 

e Visually inspect the material to verify it meets physical OSDF WAC requirements 

e Visually inspect the material to verify it does not include prohibited items 
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e Perform IIMS WAC attainment query in conjunction with manifest preparation. to 36 

37 verify material meets OSDF chemical/radiological WAC 
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For OSDF Category 5 non-soil residues: 

- Complete a supplementary sampling program to assess type and level of 
contamination 

Implement required actions 

Material that does not meet the OSDF physical WAC will be processed and hauled to the OSDF for 

disposal. It is expected that, based on the types of material expected in the SWUs, the need for this 

segregation and processing will be minimal. Therefore, such required processing will take place at or 

near the area from which the material was excavated. Anticipated processing includes size reduction of 

concrete, pipe, and debris using excavation equipment. Before size reduction, pipe will be inspected to 

ensure that it contains no process material. 

Processing of debris will be appropriately controlled based on the processing method and area/material 

conditions. Such controls, if required, may include water sprays, dust suppressants, or foam to reduce 

the generation of fugitive dust. 

3.4.2.2 SDecial Material Not Meeting OSDF WAC 

Management of special materials (Section 3.3.2.5) that do not meet the OSDF WAC will be 

coordinated with FDF Waste Management be in accordance with the SEP, WAC Attainment Plan, and 

"Management of At- and Below-Grade Impacted Material" (EW-1019). The following generator 

information will be provided to IIMS (Section 6.7) by the FDF *I_.̂  WAO represen@ti?e-h- _-._ - thg...@d and ..."-a 

excavation contractor for material not meeting the OSDF WAC: 

Estimated volume 

Material Tracking Location (MTL) of origin 
0 Visual description of material. 

FDF Waste Management will be responsible for assuring off-site WAC are met prior to transportation 

of material to such off-site disposal facilities. Responsibilities for materials that fail the 

chemical/radiological OSDF WAC are listed below: 
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a Evaluation for treatment 
a 

a 

a Packaging for shipment 
a 

a Coordinating off-site shipment. 

Identification of appropriate off-site disposition 
Receipt of approval From the receiving facility 

Certification for Department of Transportation (DOT) requirements 

3.4.3 Lead Contaminated Material 

Lead contaminated soil from the former firing range that is demonstrated to exceed RCRA toxicity 

characteristic limits will require treatment to comply with land disposal restrictions [LDRs 

(40 CFR 268)] before final disposition. Management of this soil will also be coordinated with FDF 

Waste Management. The same generator information required for above-WAC material will be 

provided to IIMS by the excavation contractor. FDF Waste Management will be responsible for 

assuring off-site WAC are met prior to transportation. 
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3.6 INTERIM REST ORATION 

Following removal of impacted material from A2PI and certification of FRL attainment (Section 3.4 of 

the SEP), A2PI will be interimly restored consistent with expected natural resource restoration plans. 

im-plemented:: .A -llld).U.-S*-ir.- The draft NRRP defines final restoration of A2PI as: 

"An expanded riparian habitat will be established in the downgradient areas of A2PI. The 
remaining slopes and upgradient areas will be restored to an upland forest that is typical of 
southwestern Ohio. These sections will require the application of topsoil and extensive 
revegetation. Some bank stabilization will also be required along various sections of Paddys 
Run. I' 
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onsisknt r x e Y - i L I U i w  w ~ e ; f i ~ ~ ~ t i ~ p l ~ ~ ~ a ~ ~ c ~ u ~ g - ~ m ~ ~ g ~ ~ ~ P E ~ l ~ e r s  

(S~tion-3~52))-ifi~ti~~ ~ - r m . - - ~ - - - . - A b - - . d  iiS-de3xibd h3rein. Surface water controls installed during 

construction along the perimeter of A2PI will remain to prevent crosscontamination from upgradient 

areas. 

Additionally, there will be a radiological downposting of the area from a "radiological contamination" 

area during excavation, to a "soil contamination" area following precertification, to a final "certified" 

posting following certification. 

3.7 INSTITUTIONAL CONTROLS 
Institutional controls, such as fencing, posting of signs, and groundwater monitoring, are a key 

component of the Operable Units 2 and 5 selected remedies. Commitments to ensure the intent of the 

selected remedy is met are discussed in Section 1.3. a 

4 1 8  
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043 Access restriction to remediated areas is necessary to prevent cross-contamination during and following 

remediation. Access:to .a for certified areas 

Institutional controls to restrict access to the remediated A2PI area include installing construction 

fencing around the area and posting the appropriate caution and warning signs. The construction fence 

will define the control boundary of the A2PI site anii I_ gates will be installed at equipment access points. 

The access restrictions will remain in place until the area is.releZsed’after. ---...i-L---. ------. restoration. Following the 

completion of remediation, during the final restoration phase, the institutional controls will be dictated 

by the N W .  

Long-term groundwater monitoring will be conducted to determine the effectiveness of the remedy. 

The designated monitoring wells, as well as sampling methods and constituents, are presented in the 

IEMP. 
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Well # 

21190 (1016) 

1045 
1046 

1047 
1048 

1433 
1711 
1941 
1942 
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Location Plans for Well 
IFP Pluggdabandoned by FDF 
AFP Pluggdabandoned by FDF 
SF Pluggdabandoned by FDF 

Pluggdabandoned by FDF North of IFP 
AFP To remaidrequires protection 
SF 
IFP 
SF 
SF Pluggdabandoned by FDF 

To be pluggdabandoned by FDF 
To be pluggedabandoned by FDF 
To be pluggdabandoned by FDF 

TABLE 3-1 

2045 

2046 
2047 
2048 
2049 
2385 

STATUS OF A2PI GROUNDWATER MONITORING WELLS 

AFP 
SF 

North of IFP 

IEMP well: To remaidrequires protection 
IEMP well: To remaidrequires lowering and protection 

Pluggdabandoned by FDF 
AFP To remaidrequires protection 

South of AFP 
North of AFP 

IEMP well: To remaidrequires protection 
IEMP well: To remaidrequires protection 

2943 

2944 
2945 
2954 

2955 
3016 

3045 
3046 
3049 

3385 

1 
~~ 

1954 

SF Pluggdabandoned by FDF 
SF Pluggdabandoned by FDF 
SF Removed by excavation subcontractor 
SF Pluggdabandoned by FDF 
IFP Pluggdabandoned by FDF 
IFP Pluggdabandoned by FDF 
AFP 
SF 

South of AFP 
North of AFP 

IEMP well: To remaidrequires protection 
IEMP well: To remaidrequires lowering and protection 

IEMP well: To remaidrequires protection 
IEMP well: To remaidrequires protection 

Pluggdabandoned by FDF 

21033 
21065 
21 191 
31563 

2016 1 IFP I To remaidrequires protection 

AFP 
North of SF 
South of SF 

South of AFP 

IEMP well: To remaidrequires protection 
To remaidrequires protection 
To remaidrequires protection 

Extraction well: To remaidrequires protection 

2401 1-- IFP I Pluggdabandoned by FDF 

4016 1 IFP I To remaidrequires protection 
~ I North of SF I To remaidrequires protection 

~~ 

11032 

I 
- ~~ 

31564 Southof SF Extraction well: To remaidrequires protection 

31565 I IFP I Extraction well: To remaidrequires protection 
31566 I AFP I Extraction well: To remaidrequires protection 

FERV\ZPI\AZPI-IP\SEC-3.RVD\April6. 1998 (6:43pm) 3-35 
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SEE FIGURE 3 - 7  
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@ LOAD TRUCKS OUTSIDE OF ABOVE-WAC MATERIAL AREA. 

0 FDF SHALL F I E L D  SURVEY S I D E  SLOPE OF EACH L I F T  

@ EXCAVATE 3 + 1  F T .  L I F T  OUTSIDE ABOVE WAC 

I N  ABOVE-WAC MATERIAL. 

MATERIAL AS PER FIGURE 3-9 AFTER EXCAVATION OF EACH 4 FT. 
L I F T  I N  ABOVE-WAC MATERIAL. GRADE AWAY FROM ABOVE WAC MATERIAL 
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@ F I E L O  SURVEY BOTTOM OF ABOVE-WAC MATERIAL. 
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ABOVE WAC MATERIAL 000238 
FIGURE 3-7. A B O V E  WAC E X C A V A T I O N  A P P R O A C H  
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4.0 PROJECT-SPECIFIC ENVIRONMENTAL CONTROLS AND MONITORING i 

2 

3 This section defines the project-specific environmental controls and monitoring that will be performed 

as part of the remediation of A2P1, how the resulting information will be used by the project 

organization, and how it will be integrated with sitewide monitoring and reporting requirements. 

resources, as well as environmental impacts through the air, surface water and groundwater pathways. 

4 

5 

6 

7 

Control mechanisms and monitoring/inspection requirements are provided for impacts to natural 

8 

The IEMP provides a summary reporting link and a cumulative feedback function for the 

project-specific monitoring conducted by the individual remediation projects. This link will assist with 

interpretation of project-specific results from a sitewide perspective. It should be noted, however, that 

routine "process-adjustment" decisions, which will be made by the SCEP to react and respond to 

project-specific operating conditions and process-control objectives, will not be reported as part of the 

IEMP reporting cycles. Rather, these types of routine decisions will be maintained as part of the 

project organization's daily operations log and are considered to be a normal course of day-to-day 

practice to achieve project-specific operating objectives. Figure 5-1 of the SEP summarizes the FEMP 

sitewide and project-specific environmental monitoring and control mechanisms. 

a 
4.1 NATURAL RESOURCE IMPACTS 

Impacts to natural resources include those associated with threatened and endangered species, cultural 

resources, and wetlands/floodplains. As stated in Section 1.3.3, the only expected natural 

resource-related area expected to be encountered during the remediation of A2PI is the 100-year 

floodplain of Paddys Run that reaches the Inactive Flyash Pile and the South Field. The following 

paragraphs describe the control mechanisms and monitoring that will be implemented in A2PI in regard 

to natural resource impacts. 

4.1.1 Control Mechanisms 

The SEP establishes a four component strategic control mechanism for natural resource impacts. 

The first component, identification of unavoidable impacts to natural resources anticipated to result 

from remediation activities, has been addressed by the RODS for Operable Units 2 and 5 a .  
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(DOE 1995a, 1996a). These RODs identified the unavoidable potential natural resource impacts 

anticipated to occur as a result of remediation activities relevant to A2PI to be initiated under the SEP. 

The second component, avoidance of impacts to FEMP natural resources as practicable, has been 

controlled through planning and design. Sensitive natural resource areas have been delineated at the 

FEMP. These "Priority Natural Resource Areas" are illustrated in the Natural Resource Impact 

Monitoring Plan (briefly discussed below) and Figure 5-2 of the SEP. No Priority Natural Resource 

Areas are located within A2PI. All access points, laydown areas, etc., for the A2PI soil remediation 

project are outside Priority Natural Resource Areas. Potential impacts to other FEMP natural 

resources will be minimized through the incorporation of appropriate environmental control 

mechanisms as well. These are addressed in the subsequent, media-specific discussions. 

The third component, monitoring to document the actual extent of impacts, is addressed in 

Section 4.1.2. 

The fourth component, natural resource restoration, is briefly described in Section 1.3.3, and is the 

subject of the NRRP. 

4.1.2 Monitoring 

Monitoring of natural resource impacts associated with A2PI and other sitewide remedial activities will 

be conducted under the Natural Resources Impact Monitoring Plan (part of the IEMP). Descriptions of 

the objectives, regulatory drivers, monitoring, data evaluation, and reporting requirements for the 

program are provided therein. Sitewide monitoring of natural resource impacts will continue under the 

IEMP during A2PI soil remediation activities. Monitoring under that program will verify and 

document the actual extent of natural resource impacts anticipated by and identified in the RODs and 

will identify any unanticipated impacts to wetlands and floodplains associated with Paddys Run and its 

tributaries and threatened and endangered species habitat. The natural resource monitoring data 

collected from the FEMP will be updated in the NRRP as it is relevant to restoration. 

4.2 AIR PATHWAY 

This subsection presents the air pathway control and monitoring requirements for noise, fugitive 

emissions (visible dust), airborne radiological particulates and radon, and direct radiation during A2PI 
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make use of both the existing FEMP occupational air monitoring program and the sitewide 

environmental monitoring program (described in Section 6.0 of the IEMP). Using existing monitoring 

programs will help ensure that project-specific data are of comparable quality and are beneficial in 

evaluating and reporting project-specific air pathway releases under the various regulatory drivers 

associated with these monitoring programs. Administrative and engineering control techniques, in 

accordance with the "Fugitive Dust Control Requirements" (RM-0047) developed from the FEMP 

fugitive dust control "best available technology" (BAT) determination, will be implemented during 

A2PI soil remediation activities including excavation, hauling, and placement of soils to mitigate 

potential emissions of fugitive dust and airborne radiological particulates. 

4.2.1 Noise 

4.2.1.1 Control Mechanisms 

Noise control and abatement during the remediation of A2PI will include noise control devices 

(mufflers) on equipment and machinery, proper maintenance of equipment and machinery, and also 

may include rescheduling time periods in which heavy equipment is used in the field. Currently, only 

minimal remediation activities are anticipated to be performed after sunset. 
a 

To ensure that Occupational Safety and Health Administration (OSHA) and American Conference of 

Governmental and Industrial Hygienists (ACGIH) noise limits are met, an administrative action level 

below these limits has been specified in the project-specific health and safety plans (see Section 5.0). 

This administrative action level will be used to assess the need for hearing protection for field personnel 

in the areas of remediation activities, the need for maintenance of equipment and machinery, and the 

need for additional noise control and abatement. 

4.2.1.2 Monitoring 

Noise monitoring will be conducted to implement the A2PI project-specific health and safety 

requirements. Noise measurements will be made in the field by FDF health and safety personnel, using 

health and safety protocols for noise monitoring, to assess: whether administrative action levels are 

exceeded; the need for hearing protection; the need for maintenance of equipment and machinery; the 

need for additional noise control or abatement; and, compliance with OSHA and ACGIH occupational a noise limits. 
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Components of noise monitoring will include establishing remediation area-specific background levels 

prior to the start of excavation activities, and occasional monitoring during implementation of remedial 

activities. If the environmental noise level falls within 5 dBA of the administrative action level 

(85 dBA, as specified in the health and safety requirements), health and safety personnel will contact 

the project field manager to begin appropriate corrective actions. 

Field managers will be responsible for documenting noise monitoring in the field in accordance with 

the record keeping guidelines presented in Section 6.7, as well as for initiating noise abatement 

measures. 

4.2.2 Fupitive Emissions 

4.2.2.1 Control Mech anisms 

Water, commercially available dust suppression agents, or other appropriate methods and work 

practices will be used proactively to reasonably minimize dust generation from A2PI soil remediation 

activities including soil excavation, handling, hauling, and placement. In general, the opportunity for 

dust generation will be minimized using work practices, including removing material from the 

undercarriage of equipment, sweeping haul roads, and covering the beds of haul equipment. Beyond 

that, water or other dust suppression agents will be applied in quantity sufficient to reasonably 

minimize dust generation, but limited so that they do not result in migration of the agent beyond work 

area boundaries, ponding, or disruption of other portions of work. 

For excavation activities, dust control will be by progressive increments focused on making the 

material less dusty. The base mechanism is anticipated to be reliance on inherent moisture in the soil 

and soil-like material. If visible dust emissions occur during excavation, one or a combination of the 

following dust control methods are anticipated to be used: 

0 Apply water mist 
0 
0 

Add surfactants or other agents to the water mist 
Apply resins, crusting agents, or foams in lieu of water mist. 

For soil handling, hauling, and placement activities, dust control will be focused on making the 

material to be transported unlikely to become airborne. The base mechanism is anticipated to be 

reliance on inherent moisture in the soil or soil-like materials, coupled with a 10-mile-per-hour speed 
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limit during hauling. In addition, the beds of all haul equipment will be required to be covered when 

transporting potentially dusty material. If visible dust emissions occur during handling, hauling, or 

placement, one or a combination of the following dust control methods are anticipated to be used: 

0 

0 Apply water mist 
0 

0 

0 Reduce equipment speed 
0 Cover load during hauling. 

Change configuration of material (e.g., place less in the trucks) 

Add surfactants or other agents to the water mist 
Apply resins, crusting agents, or foams in lieu of water mist 

Equipment wash facilities will be used at the point where equipment enters the Impacted Material Haul 

Road from A2PI or the OSDF. Clods, clumps, or visible deposits of soil or other materials that could 

readily become visible fugitive emissions from paved or treated unpaved roadways/parking areas will 

be promptly removed. Appropriate dust control mechanisms will be applied to reasonably minimize 

the generation of visible dust that may result from the removal process. 

The number or type of dust suppression equipment in operation will not preclude stopping work if there 

is visible dust or excessive visible dust. Visible dust indicates the need to increase the level of dust 

control effort. Increasing levels of visible dust indicate a need to increase the level of dust control 

effort, including possible alteration, slowdown, or temporary suspension of the work activities 

generating the visible dust. The work activity(ies) observed to be generating the visible dust will be 

temporarily suspended if the visible dust exceeds the site-specific limit or Ohio standard [see "Fugitive 

Dust Control Requirements" (RM-0047)]. Dust controls will be increased and/or work practices will 

be modified to bring the fugitive emissions to a level below the limitlstandard during dust-generating 

activities. 

Personnel will be on-call during non-work periods seven days per week (including holidays) to respond 

to an "off-hours dust alert," which is defined as whenever FDF gives notification to the contractor that 

visible particulate emissions exceed six minutes during any 60-minute observation period. Site 

personnel will notify the contractor of such an alert and dust suppression will begin no more than three 

hours after such notification. 
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The contractor will develop a Dust Control Plan, as part of the Safe Work Plan, which will specify: 

0 A narrative description of how the contractor will implement the "Dust Control Plan," 
monitor for visible dust, progressively implement increased dust control or alter work 
activities when required, and maintain appropriate records of dust control activities 

0 A listing of methods to be used to suppress dust, and the associated frequency that routine 
dust suppression is to take place 

0 By method, the materials to be used to suppress dust (e.g., water, dust suppression 
agents, etc.) 

0 By method, the specific types and quantities of equipment to be used to suppress dust 

0 A description of the notification process, including designation of personnel, that the 
contractor intends for SCEP personnel to utilize during non-work periods to notify the 
contractor of a "dust alert. 'I 

The contractor's "Dust Control Plan" will be reviewed against these criteria by FDF for adequacy. 

FDF approval of that plan is a prerequisite to authorization of earthmoving activities. 

4.2.2.2 Monitoring 

Project personnel will tour the areas of remediation activities at the start of the day and periodically 

during the day. Real-time observation of visible dust, in accordance with the criteria described in 

"Fugitive Dust Control Requirements" (RM-0047), will be used to assess fugitive dust emissions and 

progressively implement corrective measures. 

Additionally, visual monitoring will be conducted in accordance with 40 CFR Part 60, Appendix A, 

Method 22, "Visual Determination of Fugitive Emissions from Material Sources and Smoke Emission 

from Flares. 'I Visual determination of opacity will be conducted on "project field activities" and 

"material handlinghehicle traffic on storage piles" [identified in the table in "Fugitive Dust Control 

Requirements" (RM-0047)]. That determination will be in accordance with 40 CFR Part 60, Appendix 

A, Method 9, "Visual Determination of Opacity of Emissions from,Stationary Sources" (or an 

approved alternative method). 

Field managers will be responsible for documenting visible emission monitoring in the field, in 

accordance with the record keeping guidelines defined in Section 6.7, as well as for initiating fugitive 
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dust abatement measures. Records of the following information for each work day (including off-hours 

dust-alert response, except as noted below) will be maintained for the A2PI soil remediation project: 

0 The date, weather conditions, and scheduled work activities (e.g. , excavation, trenching, 
hauling, placement, compaction, loading, etc.) 

0 Records of opacity readings (if any) conducted that day in accordance with 40 CFR Part 60, 
Appendix A, Method 9, "Visual Determination of Opacity of Emissions from Stationary 
Sources" (or an approved alternative method) [NOTE: not required for off-hours dust alert 
responses] 

0 Time of off-hours dust alert notification given to the contractor, names of the individuals 
involved, FDF person providing notification, contractor employee notified, and contractor 
dust-alert responders, and time of initiation of dust suppression activity [NOTE: required 
only for days when such notification occurs] 

0 Identification of areas (or segments) where dust control was performed 

0 The manner or type of dust control activity(ies) applied by area 

0 Application rate of water or other dust suppression agents - at a minimum, tank truck load 
capacity and number of tankloads applied per area to which applied 

0 Identification of the party(ies) responsible for the dust control activity by area - at a 
minimum, name of the contractor. 

4.2.3 Airborne Radiological Particulates 

4.2.3.1 Control Mechanisms 

All airborne radiological particulate emissions associated with A2PI soil remediation activities are 

anticipated to be from fugitive emissions. Control mechanisms for fugitive emissions are presented in 

the preceding subsection. No airborne radiological particulate control mechanisms beyond those 

provided by fugitive emission control are anticipated to be required for environmental or public safety 

concerns as a result of A2PI soil remediation activities. 

4.2.3.2 Monitoring 

Airborne radiological particulate emissions associated with A2PI soil remediation activities will be 

monitored via the sitewide airborne radiological particulate monitoring program presented in 

Section 6.0 of the IEMP. The monitoring network encompasses all the current and expected diffuse and 

point sources at the FEMP site. The data collected under the sitewide airborne radiological particulate 
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monitoring program will be used to assess the collective effect of concurrent remediation activities at 

the FEMP site under various regulatory drivers described in Section 6.0 of the IEMP. 

No supplement or modification to the sitewide airborne radiological particulate monitoring program is 

anticipated to be required as a result of A2PI soil remediation activities. Monitoring stations already 

exist downwind (under the prevailing wind) of the A2PI soil remediation activities, and the monitoring 

frequency and analyses addressed by the program adequately address the COCs in the A2PI 

remediation area. No _I__.e airborne - - radiological - - - particulate ~ - - _ _  ._I-_- monitoring - - 2  - -- stations _" -_ need . - -_.__- ?relocation'to -- faciliate . r r - -4 -  

A2PI'soil remediation activities. *.- - ---.'.-_.--. - --e*-. . ._ 

4.2.4 Radon 

4.2.4.1 Control Mechanisms 

Emission of radon from soil being remediated under the A2PI soil remediation project is not anticipated 

to be an environmental or public safety concern. Hence, no project-specific radon control mechanisms 

are anticipated to be required as a result of A2PI soil remediation activities. 

4.2.4.2 Monitoring 

Any potential radon emissions associated with A2PI soil remediation activities will be monitored via the 

sitewide radon monitoring program presented in Section 6.0 of the IEMP. No supplement or 

modification to that sitewide radon monitoring program is anticipated to be required as a result of A2PI 

soil remediation activities. 

4.2.5 Direct Radiatioq 

4.2.5.1 Control Mechanisms 

No project-specific direct radiation control mechanisms beyond that provided by fugitive emissions 

control are anticipated to be required for environmental or public safety concerns as a result of A2PI 

soil remediation activities. 

4.2.5.2 Monitoring 

Environmental radiation levels associated with A2PI soil remediation activities will be monitored via 

the sitewide environmental direct radiation monitoring program presented in Section 6.0 of the IEMP. 
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No supplement or modification to that sitewide environmental direct radiation monitoring program is 

anticipated to be required as a result of A2PI soil remediation activities. 

4.3 SURFACE WATER PATHWAY 

4.3.1 Control Mechanisms 

As a condition of its National Pollutant Discharge Elimination System (NPDES) Permit (OEPA Permit 

No. 11000004*ED), the FEMP was required to develop and implement a Storm Water Pollution 

Prevention Plan (SWPPP). The SWPPP identifies potential sources of pollution associated with 

construction and industrial activities that may affect storm water quality at the FEMP and describes the 

practices that will be employed to reduce pollutants within these types of discharges. The SWPPP also 

contains provisions on the inspection programs which are being implemented to ensure that discharges 

of storm water associated with construction and industrial activities comply with the requirements of the 

FEMP NPDES Permit and the SWPPP. 

A2PI is located outside the "storm water runoff controlled" former production area drainage basin; 

prior to these A2PI soil remediation activities, the A2PI area drains to NPDES-permitted storm water 

outfall *4004. Outside the FEMP's former production area drainage basin, storm water from 

construction activity is regulated as an industrial activity (if a certain magnitude of earth-moving 

activities is involved). A2PI soil remediation activities to be initiated under the SEP are a subset of 

construction activities. In accordance with both the SWPPP (under the FEMP's NPDES permit) and 

the SEP, erosion and sediment controls will be installed where appropriate to protect downgradient 

areas. These controls will be designed and installed in accordance with A2PI's Surface Water 

Management Plan to manage surface water run-on and runoff, minimize erosion, and control 

sedimentation in on-site surface waters such as Paddys Run. 

The clearing and grading associated with the A2PI soil remediation activities will result in the 

generation of substantial quantities of downed trees and brush. During the site preparation phase of 

A2PI soil remediation activities, the majority of such material is anticipated to be handled by chipping 

(or shredding) and stockpiling near the meteorological data tower (see the site preparation package 

construction drawings) for potential use as mulch during future site restoration activities. During the 

excavation phase of A2PI soil remediation activities, the stumps and roots remaining from site 

preparation phase activities are anticipated to be managed by grinding them in place, then removing 
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them with the soil during excavation. 

SEP; see Section 5.1.3 of the SEP for 

Such management of chipped material is in accordance with the 

further discussion. 

In accordance with the SWPPP and the SEP, an A2PI surface water management system will be 

constructed and operated to prevent runoff from contaminated and potentially contaminated areas from 

reaching areas downgradient from A2PI. Storm water runoff from such contaminated and potentially 

contaminated A2PI areas will be collected in Retention Basins and conveyed to the SWRB, where 

under normal (non-bypass) conditions, it is treated through the AWWT facility. For further discussion 

of A2PI surface water management, see Section 3.1.7, the A2PI Surface Water Management Plan, and 

the site preparation package construction drawings. 

The FEMP drainage area map (Figure 2-1 of the SWPPP) has been revised to show changes in the 

drainage areas flowing to NPDES-permitted storm water outfall *4004 that result from the A2PI soil 

remediation activities. Revisions to the descriptions of the watershed basins currently provided in 

Section 4.0 of the SWPPP will be provided with the annual SWPPP update, along with a FEMP 

drainage area map (updated for changes from subsequent projects). 

It is anticipated that the surface water management and sediment/erosion control systems for A2PI will 

remain in place until remediation of the area has been completed. They will be dismantled or 

reconfigured in phases (area-by-area) during interim and final restoration of A2PI. To the extent 

practical, surface water runoff from the area being worked will be conveyed via pumping or other 

appropriate mechanism to the adjacent area where the conveyance system is still intact. In accordance 

with the SWPPP and the SEP, once the A2PI area is certified clean, the pumps will be taken out of 

basins and the flow diverted to Paddys Run. 

4.3.2 Inspection 

Construction activity inspections mandated by the SWPPP will be conducted in the A2PI remediation 

area. Under the FEMP's construction activity inspection program, weekly inspections will be 

conducted within all construction areas at the site and after any rain events totaling 0.5 inch or more 

within a 24-hour period. Construction activity inspections are documented and maintained as part of 

the NPDES and SWPPP files at the facility. 
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April 1998 a Industrial activity inspections might also be conducted in the A2PI remediation area, if required under 

the SWPPP. The industrial activity inspection program covers both areas within and outside the former 

production area drainage basin. However, industrial activity inspections are not typically conducted in 

areas subject to the more frequent construction activity inspections. Under the FEMP's industrial 

activity inspection program, inspections are conducted in areas draining to the site's controlled storm 

sewer system (former production area drainage basin) and the uncontrolled watershed basins draining 

through NPDES permitted storm water outfalls *4003 through *4006. Industrial activity inspections 

are documented and maintained as part of the NPDES and SWPPP files at the facility. 

Inspections conducted in the A2PI areas will ensure that: 

0 Erosion and sedimentation controls required under the A2PI Surface Water Management Plan 
and/or the contractor's work plan are in place and are well maintained 

0 Work practices and housekeeping activities are conducted in a manner that reduces the 
potential discharge of pollutants in association with storm water discharges from disturbed 
areas 

Corrective actions related to the establishment and/or maintenance of erosion and 0 a 
sedimentation control structures are documented and tracked to resolution 

0 Excessive erosion and/or siltation to Paddys Run or other off-property waterways is not 
occurring as a result of construction activities initiated under the A2PI soil remediation 
activities. 

The SEP discusses potential project-specific storm water monitoring programs for soil remediation 

areas located outside the formerly storm-water-runoff-controlled production area drainage basin. The 

objectives of such a program would be to monitor performance of erosion and sedimentation control 

structures (e.g., sediment traps and basins) against their anticipated design efficiencies, and to 

determine whether the runoff presents an unacceptable impact to surface water quality or presents an 

unacceptable cross-media impact to the Great Miami Aquifer. 

As previously described, the A2PI surface water management system captures all potentially 

contaminated storm water runoff within the A2PI area and directs it to the A2PI Retention Basins, 

which in turn convey the water to the SWRB and then to the AWWT (under design conditions). 

Potentially contaminated A2PI storm water runoff receives treatment before discharge to the receiving 

surface water, the SWRB and AWWT are monitored under IEMP-conducted NPDES permit 
a 
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monitoring, and discharge from the non-controlled A2PI drainage areas flows to NPDES-permitted 

storm water outfall *4004 which also is monitored under IEMPconducted NPDES monitoring. 

Because the objectives of the SEPcontemplated storm water monitoring program are met through other 

existing means no project-specific storm water monitoring program will be implemented for the A2PI 

soil remediation project. 

4.4 GROUNDWATER PATHWAY 

4.4.1 Control Mechanisms 

The Great Miami Aquifer is an extensive aquifer located, in part, beneath the entire FEMP (including 

the A2PI area). Impacted perched water zones are known or reasonably expected to exist in the A2PI 

project area (see Section 2.3.3). Additional information on the Great Miami Aquifer in the A2PI area 

is provided in the Operable Unit 2 RI, and in the Operable Unit 5 RI. During remediation of A2P1, 

excavation will expose and extend into the unsaturated sands and gravels of the Great Miami Aquifer. 

Uncontrolled exposure of the Great Miami Aquifer in this manner may provide a pathway for 

contaminated and potentially contaminated water to infiltrate into the Great Miami Aquifer. Therefore, 

measures will be implemented to protect the Great Miami Aquifer during construction of surface water 

control facilities and when excavation of impacted material extends into and/or exposes the Great 

Miami Aquifer. These measures include the installation of geomembrane liners in ditches 

(Section 3.1.7.5) constructed into the unsaturated sands and gravels of the Great Miami Aquifer and 

infiltration barriers (e.g., clay a n t o r  2- l ^ l  geomembrane) in all retention basins (Section 3.1.7.6). This 

approach will minimize infiltration into the Great Miami Aquifer through this pathway. 

Measures will be implemented to minimize run on to exposed surfaces during excavation. Runon from 

upgradient areas will be diverted around the construction area. Runon diversion controls are discussed 

in Section 3.1.7.3. 

Measures will also be implemented to minimize the potential for contaminated runoff to discharge into 

the Great Miami Aquifer during construction. As previously stated, the A2PI Retention Basins will be 

constructed with infiltration barriers. Retention basins are discussed in Section 3.1.7.6. 

During excavation of the Inactive Flyash Pile and the South Field, cover soil including impacted 

material and glacial till will be removed and the sands and gravels of the Great Miami Aquifer will be 
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exposed. For these cases, interceptor ditches will be constructed to direct runoff from uncertified areas 

into the retention basins and around the exposed sands and gravels of the Great Miami Aquifer. 

1 

2 

4.4.2 Monitoring 

Groundwater in the Great Miami Aquifer in the A2PI area is impacted, and flows from approximately 

west-northwest to east-southeast. As determined during the Operable Unit 2 RI, Great Miami Aquifer 

concentrations of total uranium, the primary COC for the SWUs, ranged from approximately 

1,820 parts per billion (ppb) down to 1.8 ppb. The hydraulic gradient for this area is approximately 

0.0005. 

The sitewide management strategy for monitoring groundwater during remedial activities is described 

in detail in Section 3.0 of the IEMP (DOE 19970. Descriptions of the objectives, regulatory drivers, 

monitoring, data evaluation, and reporting requirements for the program are provided therein. 

Sitewide monitoring of groundwater will continue under the IEMP during A2PI soil remediation 

activities. 0 
048 Twenty-one existing monitoring wells were selected under the IEMP to monitor the South Field 

Extraction area in 1997 and 1998. For the most part, these existing monitoring wells are located along 

the Storm Sewer Outfall Ditch, although a few of the wells are located along the northern edge of the 

A2PI excavation area. All 21 wells are located outside or very close to the edge of the A2PI surface 

excavation area. Considering the spatial distribution of these existing wells and the dispersion of 

groundwater due to the gradient, the well configuration as it remains after preceding well abandonment 

activities (see Section 3.1.8 for discussion on monitoring well abandonment) will be adequate to 

identify (screen for) potential impacts to the regional aquifer during, or as a result of, A2PI remediation 

activities. The following paragraphs briefly present the groundwater monitoring program for these 

wells. The sampling will be conducted according to the requirements identified in the IEMP. 

Groundwater monitoring will focus on FRL constituents that have been detected in the Great Miami 

Aquifer at concentrations above the established FRLs, and FRL constituents that are predicted to have a 

potential to migrate from the glacial overburden to the aquifer due to their mobility and persistence. In 

order to determine Great Miami Aquifer baseline conditions, the Great Miami Aquifer will be sampled 

prior to A2PI site preparation activities. Groundwater samples will be collected quarterly and analyzed 
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for the five constituents categorized as mobile and persistent (MP), as well as detected in the Great 

Miami Aquifer at concentrations above the FRLs. These five constituents are in bold type in 

Table 4-1. A quarterly sampling frequency was selected so that seasonal concentration changes could 

be monitored. In addition to the quarterly sampling, groundwater samples will be collected annually 

and analyzed for the remaining 20 constituents identified in Table 4-1. A yearly sampling frequency 

was selected for these constituents because they are less mobile or not currently present in the aquifer 

above their respective FRLs. The full list of constituents (25 constituents) will be monitored initially 

and subsequent quarters will monitor the smaller list of constituents (five constituents). 

048 In addition to the above sampling identified in the IEMP, four extraction wells will be sampled for total 

uranium during the initial sampling of the South Field Extraction System Monitoring Module in order 

to establish more comprehensive baseline conditions. The analytical requirements will be consistent 

with the IEMP, at ASL B. These four extraction wells, 31563, 31564, 31565, and 31566, are also 

located around the perimeter of, or within, the A2PI excavation area. T@!e 4sy@&ntifiesA the-relevs 

Data from this program will be used to assess the impact of remedial activities on the Great Miami 

Aquifer and will be provided in the IEMP reports. During implementation of A2PI soil remediation 

activities, the data will be evaluated in conjunction with Aquifer Restoration and Waste Water Project 

personnel to spot a trend or change in trend that could indicate a potential adverse impact to 

groundwater quality within the Great Miami Aquifer. The data will be carefully scrutinized in an effort 

to determine whether the soil remediation activities are adversely affecting the Great Miami Aquifer 

(e.g., vertical migration through the glacial overburden as a result of surface water infiltration), or 

whether other conditions (migration of existing plume, groundwater remediation activities) are the 

likely impacting factors. In the event that data indicate a potential adverse impact, an appropriate 

future course of action will be evaluated and implemented, considering the following: 

0 Is this area of the Great Miami Aquifer already planned for groundwater remediation? If not, 
should it be remediated (in accordance with the criteria in the OU5 ROD [DOE 1996a])? 

0 If the answer to either of the above is yes: Is Great Miami Aquifer groundwater remediation 
of this area already ongoing? If not, should Great Miami Aquifer groundwater remediation 
for the area be re-prioritized? 
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0 After project-specific groundwater monitoring ceases as previously determined, should 
monitoring of those wells be continued under the IEMP? 

1 

2 

3 

4 0 What modifications, if any, can be retrofitted to the A2PI soil remediation project to mitigate 
the situation? 5 

What modifications to approach can be implemented in subsequent soil remediation projects 
to further minimize potential adverse impacts to the Great Miami Aquifer from soil 
remediation activities? 9 
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TABLE 4-1 
CONSTITUENTS WHICH WILL BE ANALYZED IN THE SOUTH FIELD EXTRACTION 

SYSTEM MONITORING WELLS 
~ 

General Chemistry Inorganic Radionuclide Organic 

Fluoride Antimony Neptunium-237 Alpha-C hlordane 

Nitrate/Nitrite Arsenic Strontium-90 Bromodichloromethane 

Boron Technetium-99 Carbon Disulfide 

Cadmium Thorium-228 1.2 Dichloroethane 

Total Chromium Thorium-232 Trichloroethene 

Lead Total Uranium Vinyl Chloride 

Manganese 

Mercury 

Nickel 

Selenium 

zinc 

Note: Constituents categorized as "MP" (shown in Bold) are analyzed quarterly. Other 
constituents are analyzed annually. 

Source: Section 3.5.1.2 of the IEMP. 
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TABLE 4-2 

GROUNDWATER MONITORING WELLS 
FOR REMEDIATION AREA 2 PHASE I 

IEMP Groundwater Monitoring Program (A) 

Count Well ID 
South Field Extraction Groundwater Elevation (0 
Monitoring Wells 

1 2014 J ' J  

2 3014 J J 

3 2045 J J 

4 3045 J J 

5 2046 J J 
......................................................................................................................................................... 

6 2049 

7 3049 
J 

J 

J 

J 

8 2068 J J 

9 3068 J J 

10 2385 J J 

11 3385. J J 

12 2386 J J 

13 2387 J J 

14 3387 J J 

15 2390 J J 

16 3390 J J 

17 2397 J J 

18 3397 J 

19 2402 J J 

20 . 3402 J J 

21 21033 J J 

22 31563 
23 31564 
24 3 1565 
25 3 1566 

......................................................................................................................................................... 

......................................................................................................................................................... 

......................................................................................................................................................... 

......................................................................................................................................................... 

......................................................................................................................................................... 

......................................................................................................................................................... 

......................................................................................................................................................... 

South Field 

wells 
to be monitored only for 

Extraction System recovery .................................................... ................................................... 
.................................................... ......................... - ......................... 

es.&lishent of baseline .................................................... ................................................... 

NOTES: 

(A) Source: Integrated Environmental Monitoring Plan (IEMP). Section 3.0, 
Groundwater Monitoring Program. 

Source: IEMP Section 3.5.1.2. South Field Extraction System Monitoring Module 

Source: IEMP Section 3.5.1.6, Routine Water-Level Monitoring Program 

(B) 

(C) 
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5.0 PROJECT-SPECIFIC HEALTH AND SAFETY 

All DOE and FDF employees, visitors, vendors, and contractors are required to abide by the 

provisions of FDF-prepared applicable Project-Specific Health and Safety Requirements Matrices 

(PSHSRMs), FDF Work Permits, and the FDF-approved Safe Work Plan prepared by the contractor. 

Managers and supervisors are responsible for ensuring that PSHSRM requirements are met. All 

personnel have stop-work authority for imminent safety hazards resulting from noncompliance with the 

applicable health and safety practices. 

All site preparatiodexcavation contractor activities conducted in support of this project are governed by 

the safety requirements specified in the remediation contract, which addresses environmental, 

occupational, industrial, and construction health and safety. In addition to the contract requirements, 

PSHSRMs, and permits, the contractors will comply with all federal, state, and local requirements 

(e.g., OSHA, ACGIH). Health and safety requirements and procedures for this Implementation Plan 

are governed by the A2PI PSHSRM, FDF Work Permits, and the overall strategy discussed in 

Section 6.0 of the SEP. 

A project-specific occupational monitoring strategy will be developed by the FDF Safety and 

Health (S&H) department for the A2PI project. The contractors will incorporate their occupational 

exposure monitoring requirements into Section 3 of their FDF-approved Safe Work Plans. These 

strategies will address the constituents of concern (COCs) for the A2PI project area and will comply 

with all federal, state, and local requirements (e.g., OSHA, ACGIH). 

In accordance with "Developing Project-Specific Health and Safety Requirements, It FEMP-SH-000 1, a 

PSHSRM will be developed for A2PI construction, excavation, and impacted material placement 

activities. The applicable PSHSRM will be included in the contract solicitation packages (Invitation for 

Bid/Request for Proposal) and will provide the contractors with information related to the possible 

hazards and the safety requirements to execute each task. The contractor can develop their specific 

Safe Work Plans using this information. The PSHSRM may be revised after reviewing the contractor's 

Safe Work Plans, as tasks and/or associated hazards and mitigators are identified, added, or deleted. 

Upon specific request by the EPA, the DOE would submit the PSHSRM(s) for informational purposes 
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only. The PSHSRM(s), as well as the detailed Safe Work Plans, will be maintained at the project site, 

with controlled copies in the project document control files. 

FDF will provide all radiological occupational monitoring for the contractor. FDF radiological control 

technicians will provide the necessary support for A2PI activities. The contractual radiological control 

requirements for the performance of A2PI work will be documented in FDF job-specific radiological 

work permits (RWPs). Personnel performing work that requires an RWP will be briefed on the 

specific hazards and requirements for the task prior to commencing work. FDF radiological control 

personnel will evaluate the data obtained from the monitoring to determine the effectiveness of the 

radiological controls and relay this information to the contractor. 
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6.0 REMEDIAL ACTION MANAGEMENT STRATEGY 

This section describes the strategy for managing the remediation of A2P1, specifically the 

organizational structure, the process for selecting and managing the site preparation and excavation 

contractors, the strategy for managing impacted material, the record keeping and data management 

procedures that are in place and will be used, the quality assurance/quality control (QA/QC) process, 

the integration of project activities with other FEMP activities, and the schedule of activities. 

6.1 ORGANIZATION AND RESPONSIBILITIES 

The governing document for Comprehensive Environmental Response, Compensation, and Liability 

Act (CERCLA) response actions at the FEMP is the ACA (DOE 1991) between DOE and Region V of 

the EPA. As such, ultimate project management responsibility lies with those two entities. The DOE 

is the lead agency responsible for CERCLA activities at the FEMP. The DOE Fernald Area Office 

(DOE-FEMP) is the ultimate authority for ensuring the A2PI remedial action is performed in a manner 

that meets all project goals, standards, specifications, and requirements of the Operable Unit 2 ROD 

(DOE 1995a). the Operable Unit 5 ROD, and the A2PI IRDP. The OEPA has been granted regulatory 

authority over certain RCRA activities. 

Within each agency, various organizations and offices have been delegated specific program 

responsibilities. The DOE-FEMP Operable Unit 5 Team Leader will provide the overall DOE 

programmatic direction for A2PI. The DOE-FEMP will conduct field oversight through technical leads 

responsible for construction, excavatiordremediation, engineering, quality assurance and control, health 

and safety, and other pertinent aspects of the project. 

The FDF SCEP will provide the overall project management and technical guidance to the A2PI 

Project Team. The A2PI Project Team will provide all of the necessary technical, regulatory, and 
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The A2PI project includes the following groups, as shown on Figure 6-1 : 

e Management 
e Primary Technical Areas 
e Functional Support. 

The roles and responsibilities for these groups within SCEP are presented below. 

6.1.1 Management 

A2PI management includes the SCEP Project Director, APM, A ~ ~ ~ t ~ A < ~ ~ + i g  

w n ~ ~ t i o n ) ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ p ~ ~ ~ .  Except for positions specific to the SCEP, some of the 

personnel roles and responsibilities listed below are explained in detail in FEMP procedures. SpEJiB 
- ec$3 responsibilities wiJJ%J@igXdwt~@fiELs I. -- u*-”-.,d.-...--...&..“ L“ --Ad 

The roles and responsibilities of points of interface between other FEMP projects and A2PI are 

discussed in Section 6.9. These points of contact with other projects will be critical to the progress and 

success of the project. 

6.1.1.1 SCEP Proiect Director 

overall responsibility f E g K 4  direction, guidance, 

management, and oversight o f a p g j @ .  The SCEP Project Director reports directly to the Vice 

President of the Soil and Water Projects Division. The Project Director provides guidance and a point 

of interface for the APM an~~~n~c%i t . J i i gg~  and serves as the primary contact for the 

SCEP with the DOE and the regulatory agencies. 
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I 

The APM oversees and manages the project and has overall responsibility to complete the project scope 

within budget and schedule parameters ...-il-ru-ciir ~ V ~ S t i ~ a t i ~ ~ ~ - ~ ~ - ~ - ~ ~ ~ ~ ~ ~ - ~  -- 3 

projet? d 4 4  TEFoV@ijlITe~@-I%JiJ 'M-- 

2 

4 

5 

6 

me -.-.. ha5d ...... .....-. ijff;pokt .... &m&n :the ag$ig,i' ph&. 

the. IRDp and.tli' e,CFC.&aw~g-.; ~ - D i i ~ g . ' ~ v e s t i g a t i o n ; ; ' d e s i ~ ~ ~ ~ ~ c ~ e r t i ~ c ~ a t i o n ; ~ ~ e ~ ~ r ~ o j ~ ~ t  is 
byrthe .ApM w~-o~..~..SiiPiiii~e~d. by .~e,*priwc-al .-a.re?& -(e-n-g~-~-M-g-,-*c~-r.ac-~-~-atio~ 

~pport*: .  saa-rly-du~g ~c.oa~-c~tion,' ,ae- o"~e-~rproje~t, i's-ii'i8naged*b-$ 

coordiiiate-the .....-.. *.-.__ Project ... Engineer arid I 1  the ............ A2PI'XXl'and . . . . . . . . . . . . . . . .  sueported by the-APM - ( 'We0 'will ....... ton  . .......... . . . . . . . .  '.I,.-- 

Cliaracterization'MzinagerJ' . . . . . . . .  and fuhctiorial ,S!ipport.-. mi3 ...... 'A2PKAPM .,_". ............. will. report ___, -to'thi3CEP-Projec! L".'...-. .... -- i.. . ."-- 

,co-ii,&.,,ctiij,j pbbe. 6-f ae.'p'i6J-'et 'iS*the'aaijpib$&Gf 7 
.,...."....a,~-~ ___. _.- _- .- .. .....-... ... ._-~..Ui~....'-...._I -_,. _....L.. _.. ..& -----..-.-...; .... -.a?..- 

8 

9 

10 

-.-. .. .-, .. _-.-,,_-._- -.,_ _-,..-- .. i.. ............ _ _ ^ *  .---.... . _...._-...-- .--.,-.----..-.- -.I- 

........ L 1 ~ , .  __.- ...-.....-I. . -v....*. %&"A .................. L . L _ . L _ Y ^  .... _*>-.i .__.* .:..,_ ".*&... . . .  ..,.._ . . - Y I I - C . r X I . d U - . _ . I . - l i  1 1  

. . . . . . . . . . . . . .  .......a. ............... .- ...-*.. Y-  .-.------- ... _..I "..I .. -. ...... L . 

12 . . . . . . . . . .  ..-. -.*".. 
Director at all times. During construction, the APM - - .  will also report . . . . .  to the4A2PI CM. .. -. The general 

responsibilities of the APM include: 

13 - A . - --I_" . . .  
14 . ".... 

8 Upda@ng ~ . the - area . __.-...I--̂  PEP when - -._-.__.-_.- necessary 

8 Overall __.. management ......... of engipeering ... ..".._*I&. thevdesign . 
-de- 

1s 

16 

17 

18 

19 

8 ction_p_ersoiiriel - -"Le. assigned. @ifroj&t -r m 
21 

8 Resolvbg EPA comments through the development-of ~ " "draft- sporisks -- 'received - .. on the 22 
IRDP 23 

24 

8 Assuring the teckinical - .  L ^  25 

.p."c^iticatioh-tough ..... 26 
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lementzition of o 35 
A .-,..&.---.".-." 8 

FDF 'independent oTersr 36 
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. . .&*.&.. . . 

Closing . -a__.x. . 'any 1 '  NCR ". . ...* ~.... on construction "- ....... proCedbres +.I .... A"..'. , .and/or -..-....- deliverables ~.." ."-... , .- - 2 

. - , . . all'documentationhforination .-. - .. . . .. -.,,.. _- ' .---.,... .and' support ..."..... reqiiiredto ........- satisfy theSSR _.."" 1 

te-iiZation, -WI- e.. .J--.-. &iiiid*other A _ - -  aWistrative.gFpport -a. -. ...* - during _ - -  

~'iia~iiSb~@JJijg coordinates and produces all A2PI documents. Specific responsibilities that are 

pertinent to the project include: 

0 Managing project documents 
e 

Interfacing with Engineering/Construction Document Control (ECDC) 

Managing project document reviews, including the review/comment/response process. 
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The Project Controls group provides the APM ayid with cost and schedule information for all 

accounts within the project. Specific responsibilities include: 

Ensuring cost and schedule requirements are defined, planned, and monitored against 
an integrated baseline so that performance can be measured and reported consistent 
with overall commitments, budgets and available funding 

Establishing and maintaining cost, schedule, and technical baselines through the 
issuance of change proposals 

Collecting monthly status reports to evaluate current trends which may result in 
forecast variances from the established baselines 

Assisting A2PI Control Account Managers (CAMS) and other project personnel in the 
various administrative duties associated with establishing the baselines and forecasts, as 
well as ensuring that all charges are directed to the proper accounts as defined in the 
baselines 

Working with sitewide training coordinators to ensure that individuals assigned to the 
project are in compliance with established training procedures and guidelines 

Working with division and site commitment trackers to ensure that all project 
commitments are entered into the tracking systems and that responsible personnel are 
kept informed of the requirements of each commitment 

Providing adequate documentation of commitment completion to sitewide and division 
trackers. 

6.1.2 Primarv Technical Areas 

The primary technical areas for A2PI are: 

0 Engineering and Design 
0 Construction 
0 Characterization. 

Each primary technical area will receive support from the functional support groups. Engineering and 

construction will be supported by contractors. 
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6.1.2.1 Eneineering 

Engineering, under the lead of the Project Engineer, provides technical expertise for engineering and 

design throughout the project. Engineering is responsible to the APM for developing project-specific 

designs and associated documentation and design modifications. An ArchitectlEngineer (A/E) 

Subcontractor will perform design, engineering and construction phase services (Title 1/11 and III) for 

A2PI. Engineering will serve as the primary contact and liaison with the A/E, work with the A/E on a 

day-to-day basis to address project technical issues, review the A/E's designs and work products, and 

evaluate the A/E's services. During construction, Engineering processes all Requests for Clarification 

of Information (RCIs) and Design Change Notices (DCNs). Specific responsibilities include: 

0 Reviewing and approving all engineering documents submitted by the A/E and 
construction contractors, as required by contract documents 

0 Developing responses to RCIs 

0 Developing DCNs 

0 

0 

Instructing the A/E when to revise construction drawings/technical specifications 

Reviewing and approving " As-Built Drawings" supplied by the Construction 
contractors at the completion of field work 

0 Reviewing and approving RCIs and DCNs 

0 Verifying that all contractual work has been performed by the A/E 

0 Verifying that all regulatory commitments are completed and approved. 

6.1.2.2 Construction 

Construction, under the lead of the CM, will be the lead organization during remedial action, including 

managing the construction contractors. The CM has a construction coordinator, a construction field 

engineer, and a construction contracts manager on staff to support these activities. During remedial 

design, construction will provide input and constructability reviews. Specific responsibilities include: 

* .  Coordinating daily work activities in the field and providing technical direction to the 
construction contractors within the scope of the contract 

0 Coordinating day-to-day management of the A2PI field operations labor force 

0 Coordinating with/directing the contractor 
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0 Performing contract administration 

0 

0 Approving contract submittals 

Reviewing and approving any modifications or changes to the contract documents 

Separate construction contractors provide remedial actiodconstruction services during the site 

preparation and excavation phases. In accordance with the contract documents, the contractors shall be 

registered/permitted in accordance with applicable local, state, and federal requirements and shall 

demonstrate significant prior related experience. 

The contractors report contractually to the CM. They coordinate daily work activities with, and take 

technical direction from, the CM within the contract scope. The contractors are responsible for all 

equipment, materials, and activities relating to the project. The contractors are also responsible for 

scheduling and coordinating work with lower-tier contractors to complete the project within the 

schedule approved by the CM. The contractors are responsible for updating all construction drawings 

for any deviations from the original plans and specifications on a daily basis and will prepare as-built 

drawings. 

The contractors are represented on site by field representatives, who shall be qualified individuals who 

are capable of supervising the performance of all tasks associated with A2PI activities. They are 

responsible for coordinating and supervising the contractors' work in A2PI. At a minimum, the 

contractors' field representatives will be responsible for the following: 

0 Implementing a safety program in accordance with the contract documents 

0 Discussing and interpreting all elements of the A2PI design and informing the CM of 
any discrepancies between the plans and specifications and the field conditions 

0 Recommending changes or modifications to the project specifications for approval by 
the CM 

0 Distributing all documentation required by the project specifications in a timely manner 

0 Attending all project coordination meetings 

Scheduling all phases of the applicable A2PI activities 
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0 Maintaining a daily log of all A2PI activities and assisting the CM in reviewing and 
approving submittals, as necessary 

0 Implementing and verifying all QC procedures required of the contractor and/or 
contractor's lower-tier contractors 

e Submitting proposed alternative materials or methods to the CM for approval prior to 
acquisition and use 

e Coordinating all technical requirements with the CM. 

6.1.2.3 Characterization 

The Characterization Manager will coordinate field measurements, sample collection, laboratory 

analysis, and data management associated with the characterization of waste materials and soil in A2PI. 

These responsibilities include: 

e Developing project-specific plans (PSPs) and coordinating sampling and analysis to 
support predesign 

0 Evaluating and reporting data and providing associated recommendations and 
documentation 

e Reporting precertification and certification sampling/measurements . 

6.1.3 Functional Suuport 

The A2PI Project will require support from internal SCEP functional areas. Pe;>%M&I;?gm these 

functional areas will 

functional support staff. To the extent possible, functional support will be provided by personnel 

dedicated to the SCEP. 

ogGpjoj&J. Generally, the lead technical group will manage the 

6.1.3.1 Safetv and Health 

S&H support during the project will include: 

e Preparing all S&H documents for the project (including a Safety Assessment and S&H 
matrix) 

0 Reviewing project documents as they are prepared for compliance with S&H 
requirements 
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0 Implementing the A2PI Project-Specific Health and Safety Plan (PSHSP) 1 

0 Assuring that contractors follow safe work practices. 

The S&H representative has stop-work authority if unsafe work practices go uncorrected. Any 

employee of FDF or a contractor can stop work if he or she feels that the work situation is unsafe. 

6.1.3.2 Radiological Control 

Radiological Control support during the project will include: 

0 Preparing all required radiological control documents for the project (including 
radiological ALARA) 

0 Reviewing project documents as they are prepared for compliance for radiological 
requirements. 

6.1.3.3 Environmental Comdiance 

Environmental Compliance (EC) support during the project will include: 

0 Preparing all required EC documents for the project, including the AMRs  crosswalk, 
and environmental ALAR4 

Reviewing project documents as they are prepared for EC requirements 

0 Coordinating with internal and external groups, including regulatory agencies, 
regarding regulatory matters 

0 Providing oversight to ensure compliance with environmental requirements. 

6.1.3.4 Ouality Assurance 
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independent _I of . tlii .- ~ p@j?t"teh. - - " ~ -  - Tlie - QA . --. represent&ivejwill _..." be responsible for developing and 

implementing QA plans for the project. The primary responsibility of the QA representative is 

oversight of QA/QC activities during design, sampling, waste disposition, and construction excavation 

with FEMP requirements and procedures. QA for A2PI will be performed in accordance with quality 

program elements identified in the FEMP Quality Assurance Program (RM-0012), the Sitewide 

tasks. The QA representative will monitor and provide support to the project to ensure compliance 
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CERCLA Quality Assurance Project Plan (SCQ; FD-lW),  and the SEP Quality Assurance Project 

Plan. The QA representative has stop-work authority if quality concerns go unresolved. 

6.1.3.5 SamplinP 

Sampling personnel are responsible for providing input on PSPs, collecting field data, and performing 

data management for all sampling activities related to A2P1, except for environmental monitoring 

sampling. 

The individual sampling tasks are defined in PSPs prepared by the A2PI Characterization Manager, 

with the technical and writing assistance of Sampling personnel. 

Environmental monitoring sampling is not performed by A2PI Sampling. Environmental monitoring 

sampling is covered under the IEMP and will be performed by Environmental Monitoring personnel. 

6.1.3.6 Waste M- - x 

Waste miinngemen! support will be provided by a representative from the WAO. Support will include 

preparation of Project Waste Identification and Disposition (PWID) forms; definition of Material 

Tracking Locations (MTLs); technical direction and oversight for waste stream segregation and 

management; preparation of Field Tracking Logs (FTLs) and OSDF Manifests; preparation of waste 

stream profiles; and coordination with the CM, SCEP Characterization, and Waste Management and 

Technologies for handling and disposition of waste streams. 

6.1.3.7 Natural Resources 

Natural Resources personnel will be responsible for assessing the natural resources within the A2PI 

project area and assessing potential damages for consideration during the design and planning stages of 

the project. Natural resources personnel will not monitor natural resources impacts. Monitoring is 

covered under the IEMP and will be performed by Environmental Monitoring personnel. 

Natural resources personnel will also be responsible for planning and implementing interim and final 

restoration of the A2PI area as described in the NRRP. 
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1 

Cultural Resources will be responsible for handling unexpected discoveries of cultural resources during 

site preparation and excavation in A2PI. 

2 

3 

4 

6.1.4 Coordination of Excavation Site Activities 5 

Several non-excavation activities will be on-going at each active excavation site. Because of the 6 

7 potential safety hazards associated with construction, these activities must be properly coordinated and 

supervised. Such activities include: 

Visual Observation 
WAC Attainment Monitoring 
Radiological Occupational Monitoring 
Asbestos Monitoring 
Material Documentation 
Occupational Health & Safety Monitoring 
Construction Monitoring 
Surveying 
Visual Dust Monitoring 
Environmental Monitoring 
Safety Inspections. 
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The following paragraphs describe each of these activities, the personnel involved, and the time 

requirement for their involvement. In addition to these responsibilities, the contractor is expected to 

have one full-time equipment operator, the equivalent of one full-time truck driver, and a part-time 

22 

23 

24 

supervisor at each active excavation area. 25 

26 

Visual Observation 21 

The active face of a1 excavation areas will be visually monitored (Section 3.3.4.3) on a continual basis 

FDF personnel (Section 6.1.3.6) and the excavation contractor. 

28 

29 

30 

7-a 

to identify special materials encountered during excavation. This monitoring will be performed by 

31 

WAC Attainment Monitoring 32 

33 

34 

After completion of a lift in a discrete excavation area (normally 100-foot-by-200-foot), WAC 

attainment monitoring (Section 3.3.4.3) will be performed using RSS/RTRAK or HPGe equipment to 

identify above-WAC material. FDF sampling (Section 6.1.3.5) will perform this function under the 35 

36 general direction of the A2PI Characterization Manager. One person is required to operate each a 
FER\A2PI\A2PI_ImSE~-6.RVD\April6. 1998 (7: IOprn) 6-1 1 

000%73 



FEMP-A2PI-IP-DRAFT FINAL 
2502-WP-0029. Revision D 

April 1998 

RSSIRTRAK unit and should normally take two to four hours to collect the data in the discrete area. 

The processing of this data is expected to take up to 48 hours. Upon completion of the data processing, 

the A2PI Characterization Manager will notify the CM of the results. 

If above-WAC material is identified, its presence will be confirmed and the horizontal and vertical 

extent determined using HPGe measurements and/or physical samples. FDF sampling 

(Section 6.1.3.5) will perform these functions under the general direction of the A2PI Characterization 

Manager. The following personnel are required for these activities: 

Measurement Method: HPGe 

Personnel Required: 2 operators per unit 

Physical Samples 

2 Geoprobe@ operators 
2 technicians 
1 geologist 
1 documentation person 

Radiolopical Occuuational Monitoring 

Radiological Control (Section 6.1.3.2) will have one full-time RCT in the field to monitor 

(Section 6.4.4) for general radiological levels, RWP compliance, and changes in material affecting the 

classification of the area (such as elevating it from a contamination area to a high contamination area), 

and to scan special materials if any are encountered. 

Asbestos Monitoring 

An "asbestos competent person" will be in the field full-time to monitor excavations for Presumed 

Asbestos Containing Material (PACM). The contractor will be required to perform this function, 

however, FDF will also monitor this activity. With proper training, this responsibility may be included 

with "visual observation" responsibilities. 

Material Documentation 

A full-time FDF representative will complete paperwork to document the transfer of material from the 

SWUs to the OSDF. This will include OSDF manifests and FTLs. All trucks hauling to the OSDF 

from A2PI must leave with an OSDF manifest. The FTL will include tracking by MTL. The FDF 

representative will use verbal information from contractor personnel to document movements between 

MTLs. These responsibilities may be included with "visual observation" responsibilities. 
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The contractor will be responsible to monitor the work area for occupational health and safety 

concerns. This will include occupational dust, compliance with the Safe Work Plan, chemical 

exposure, other hazards, and changes in field conditions affecting worker safety. FDF S&H 

(Section 6.1.3.1) will periodically observe health and safety conditions at the active excavation area. 

2 

3 

4 

5 

6 

Construction Monitoring 

FDF construction (Section 6.1.2.2) will monitor (Section 6.4.2) the work for compliance with the 

contract documents and direct the actual work. This will be accomplished by one full-time person in 

A2PI and other personnel on a periodic, part-time basis. 

Surveving 

The Contractor will have a two- to three-person survey crew in the field to provide construction control 

and to monitor the excavation as the basis for progress payments. FDF may also perform limited 

surveying to check construction progress. 0 - 
Visual Dust Monitoring 

The contractor will have the primary responsibility to monitor for dust. However, FDF will also 

monitor the area for compliance with the BAT dust policy requirements. 

Environmental Monitoring 

Environmental monitoring will be done on a regular basis by FDF. This will include weekly 

inspections of surface water control facilities and inspections of surface water control facilities after 

every major rain event to satisfy SWPPP requirements. 

Safetv InsDections 

FDF S&H (Section 6.1.3.1) will perform weekly safety inspections (Section 6.4.3) of the work area 

with the contractor. This activity can be coordinated with occupational health and safety monitoring. 

6.1.4.2 TvDical Field Team 

The typical field team at each excavation will consist of one RCT (radiological occupational 

monitoring), one FDF representative (visual observation and material documentation) and two a 
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construction personnel. However, it is possible that 12 or more people (six conducting radiological 

surveys with HPGe equipment or taking physical samples, one performing occupational health and 

safety monitoring and a health and safety inspection, one performing environmental and dust control 

monitoring, one performing construction monitoring, and three construction personnel) could be near 

an active excavation site at any one time. However, only personnel required for actual construction 

activities will be allowed within 50 feet of the active excavation. 

6.1.4.3 Management of Field Personnel 

Such a potentially large group of personnel at a single excavation site at any given time creates 

logistical and safety concerns. Therefore, the responsibility for the management and coordination of all 

field personnel and activities has been assigned to the CM (Section 6.1.2.2). All personnel needing 

access to the excavation site will sign in with the CM before entering the excavation area and sign out 

upon leaving the area. In this way, the CM can control the number of people in a given area, as well 

as know how many people are in the construction area in the event of an emergency. 

6.2 CONFIGURATION MANAGEMENT 

Configuration Management will be implemented throughout the A2PI Project. Configuration 

Management is the management process by which the technical baseline for projects are identified, 

graded, tracked, and controlled. Configuration Management establishes consistency among the design 

requirements, physical configuration. and technical documentation, and will ensure this consistency is 

maintained throughout construction and operation. Configuration Management also ensures the 

systematic evaluation, coordination, disposition, documentation, implementation, and verification of all 

changes, and their impact on cost, schedule, and technical baselines. Site procedure CM-0001, 

"Configuration Management, will be used as the Configuration Management guideline throughout the 

A2PI Project. 

Procedure ED-12-4015, Performance Grading, has been used and this project has been assigned 

Performance Grade 5, using the graded approach for systems, structures, and components, based on 

the importance of their function of hazard mitigation and safety. Performance Grade 5 will primarily 

require documentation control. 
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6.3 TE Y 

Procurement and contract awards for all activities to support and implement the A2PI remediation 

project will generally be performed through fured pr icehi t  price contracts. The FDF acquisition 

system follows requirements of the Federal Acquisition Requirements (FARs) and is designed to ensure 

adequate and effective competition among prospective bidders/proposers. The site preparation 

contractor was procured through an Invitation for Bid (IFB) process. The excavation contractor will be 

procured through an RFP. 

Minimum qualifications are established in the prequalification phase in order to be considered for the 

competitive bid process. Those firms not meeting the minimum qualifications are not considered. The 

IFB/RFP solicitation package is prepared during the design process by the FDF Construction Engineer 

with input from Engineering, Health and Safety, QA/QC, Procurement personnel, and other applicable 

disciplines. The solicitation package is made up of several parts, including technical specifications and 

construction drawings, the PSHSRM and training requirements, QA/QC requirements, and the 

statement of work. Sealed bids/proposals are required to be submitted by potential contractors at a 

specified place, date, and time. 

Following the pre-award survey and the determination that the bidder/proposer is both responsive and 

responsible, the FDF Contract Administrator recommends and makes the final award. The IFB/RFP 

solicitation package dictates how many days after award or Notice to Proceed that contractor 

performance begins and ends. 

6.3.1 IFB for Site Preparation 

Because the site preparation work is well defined, the contractor was selected based on responses to the 

IFB. The site preparation procurement process has been completed. The solicitation package was 

issued as an IFB on June 24, 1997; the pre-bid meeting for potential bidders was held July 8, 1997. 

Sealed bids from five bidders were received and opened on July 28, 1997. The contract was awarded 

to Kelchner Environmental on August 6, 1997. Construction was initiated the last week of 

August 1997, with issuance of the Notice to Proceed, The contractor mobilized to the site on 

September 3, 1997. 
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6.3.2 RFP for Excavation 

The remedial action excavation for the SWUs will be combined with Phase I1 construction of the 

OSDF. Therefore, the coriSm.g~a~3i3cs%3cg I -_II specifications for the SWUs excavation 

we5 combined with the drawhgs ,r^xiydlr-rorx -f and specifications for the OSDF and presented to prospective 

contractors in one combined Request for Proposal (RFP). The RFP approach was selected in order to 

allow prospective contractors flexibility to propose innovative and alternative methods of performing 

the work. Combining A2PI excavation and OSDF construction under one contract will reduce 

coordination issues. 

The A2PI excavatiodOSDF construction RFP waj sent to prospective offerers in November 1997. 
d:coemtr&tio-n 

#*.-*’-&*m*- 
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6.3.3 EauiDment and Material Procurement 

The majority of the standard support equipment and materials for the A2PI project will be procured by 

the contractor performing the remediation during the site preparation phase. Procurement of equipment 

and material will be in accordance with design specification requirements consistent with the submittal 

schedule included in the subcontract, pending FDF approval. Vendor data will be submitted by the 

contractor for applicable Project Team Management (contractor’s field representative, CM) review to 

ensure design and specification requirements are met. Responsibility for maintenance and repair of 

procured equipment and material lies with the contractor until final acceptance and turnover to FDF on 

behalf of the DOE. 

6.4 CONTRAC TOR MANAGEMENT 

FDF will directly oversee the contractor performing remediation work and will be responsible for 

construction management during the work. Construction management includes, but is not limited to, 

conducting status meetings, daily work surveillance and inspections, and daily safety tours and 

oversight of the project. The CM will ensure that safety concerns are brought to the attention of the 

FDF S&H Officer and the responsible contractor(s) who will correct these concerns. FDF is 

responsible for implementing the A2PI remedial action project in accordance with DOE direction. 
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6.4.1 Status Meetina 0 
Upon the award of the contracts, the CM will conduct regularly scheduled status meetings. These 

meetings are to ensure orderly and timely completion of the work and to provide coordination and 

communication between all parties involved. Attendees will include the CM, the APM, Engineering, 

Health and Safety, QA, contractor representative(.$, and others, as warranted. The meetings will 

address action item status, project progress, planning, schedule status, safety items, quality, 

environmental protection, and problem resolution. 

In addition to the status meetings, the contractor($ will be required to submit a daily report (or log) to 

The contractor's daily report will cover the previous day's work status and identify any safety 

or quality problems encountered and a description of work performed. In addition to the contractor- 

generated daily report, the CM will also generate a daily report. Both reports will be maintained in the 

9 

10 

11 

12 

FDF project file. 13 

14 

the CM. 

6.4.2 Surveillance and Inspection 

The contractors have first line responsibility to inspect work and correct any deficiencies. In addition 

.to the generation and review of daily reports throughout excavation in the A2PI area, inspection and 

surveillance of the contractor's work will be conducted by FDF with support from the contractor's field 

representative. The surveillance and inspections will provide independent checks that the design is 

being properly implemented and contract requirements are being satisfied. Quality control inspection 

will also occur in accordance with the contractor's Construction Quality Assurance Plan and design 

requirements. If a deficiency is noted, the contractor will be notified immediately in order to 

implement the necessary corrective action(s) as soon as possible. The contractor's failure to 

satisfactorily correct a deficiency will constitute cause to issue a cure orderhotice to stop work. 

6.4.3 Health and Sa fetv Oversight 

A S&H representative will be assigned to the A2PI project. While all contractor personnel are 

responsible for following all safety requirements identified in the PSHSRM and subsequent Safe Work 

Plans, as appropriate, the A2PI Project Team personnel will perform periodic surveillance during the 

A2PI remedial action project to monitor compliance. Although all project personnel have stop work 

authority for imminent safety hazards, the S&H representative will have stop-work authority in the 

event of threat to worker and/or public safety until the proper corrective follow up actions are taken. 
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The S&H representative assigned to the field project will be the single point of contact for all safety, 

industrial hygiene, fire protection, and radiological issues or concerns, and will direct those concerns to 

the CM for resolution/implementation. 

6.4.4 Radiological Monitorin? and Oversieht 

To ensure occupational radiological compliance, FDF RCTs will be assigned to the A2PI project. The 

assigned RCTs will perform the necessary radiological monitoring and oversight to provide 

documentation demonstrating project compliance with regulatory occupational exposure control 

requirements. The PSHSRM will be the basis for the required project radiological monitoring and will 

identify controls (engineering or administrative) to ensure personnel radiological safety as well as 

industrial/occupational safety. 

6.5 IMPACTED MATERIAL MANAGEMENT 

Impacted material management protocols described below will be implemented in conformance with 

"Management of At- and Below-Grade Impacted Material" (EW- 1019). This procedure provides for 

the programmatic segregation and characterization of wastes to ensure that only material that meets the 

OSDF WAC is disposed on site. This procedure adheres to the requirements set forth in the SEP, 

OSDF WAC Attainment Plan, and the OSDF Impacted Material Placement Plan. 

6.5.1 Waste Planning 

The impacted material waste streams anticipated to be generated during remediation of the SWUs are 

shown in Table 6-1, Impacted Material Waste Streams. This information will be incorporated into a 

PWID form prior to field implementation of each project phase. Each waste stream will be associated 

in the PWID with at least one source MTL. The MTLs are based on data from kriging models that are 

developed for designing project excavations. A material documentation drawing which identifies 

MTLs is included in the design packages (SPDwg G0022, EDwg G0019). 

The PWID will govern disposition of waste streams throughout project execution. Compliance with the 

PWID during project activities will be documented by completing FTLs for interim movements 

(e.g., stock piling, backfilling, transfer to containers), and by completing manifests for OSDF 
disposition. Waste stream information, including but not limited to PWIDs, MTLs, FTLs, manifests, 

and supporting data, will be tracked in the IIMS database. 
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Waste streams within each MTL will be segregated as they are excavated, in accordance with the 

protocols indicated in Table 6-2, Material Segregation Protocols. 

Waste disposition staff will support construction during waste excavation activities by conducting the 

following activities: 

0 Providing technical direction and oversight for identifying, segregating, and managing 
impacted material waste streams 

0 Preparing FTLs/manifests for transfer of material between MTLs, including but not 
limited to, stockpiles and the OSDF 

0 Preparing waste stream profiles for material dispositioned to stockpiles or the OSDF 

e Tracking waste streams in IIMS 

0 Preparing weekly inventory reports for staged material 

0 Conducting weekly audits of staged material for inventory security and erosion 
controls. 

6.5.3 Waste Stream Staeing. Treatment. and Disposal 

Each of the anticipated waste streams identified in Table 6-1 will require interim management as well 

as final disposition. In some cases, interim management will be limited to integration between field and 

office to ensure that manifests are prepared and sufficiently backed by electronic data in IIMS to 

support direct disposition to the OSDF upon excavation of impacted material. In other cases, interim 

management will be more complex, requiring staging the material in a stockpile or container for 

sampling and analysis, or simply to await scheduling for on- or off-site disposition. 

Typically, only final disposition can be clearly defined for a waste stream prior to project 

implementation. Most interim management requirements are subject to project conditions such as 

availability of OSDF capacity for a specific waste matrix (e.g., soil versus debris) and the quality of 

excavated material for construction purposes. Consequently, only anticipated stockpile and container 

staging, and the anticipated final disposition of waste streams, are recorded in the original PWID. Any 

additional management approaches that are implemented during project execution are documented by 36 

updating the PWID. 37 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

IS 

16 

17 

18 

19 

m 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

FERM2PIM2Pl-lmSEC.RVDMpril6, 1998 (7: IOpm) 6-19 



. 

FEMP-A2PI-IP-DRAFT FINAL 
2502-WP-0029. Revision D 

April 1998 

The following outline identifies all possible interim and final disposition options that may be used 

during a project. Requirements are identified in Section 7 of EW-1019. 

e Bulk waste stream management for on-site disposition: Waste streams that meet the 
OSDF chemical, radiological, and physical WAC (Section 7.5 of EW-1019) 

- Project-specific stockpiles 
- S itew ide stockpiles 
- Cut-and-fill working stockpiles 

OSDF - from project area 
OSDF - from a stockpile 

- Back fill 
- 
- 

e Bulk waste stream management for off-site disposition: Waste streams that exceed the 
OSDF chemical or radiological WAC, and can be managed bulk (Section 7.6 of 
EW- 10 19) 

- Project-specific stockpiles 
- SE7 stockpile 

~" <"ri d 

e Containerized waste streams that are dispositioned on-site: (Section 7.8 of EW-1019) 

- Interim container staging pending characterization 
Bulked prior to OSDF disposition - 

e Containerized waste streams that are dispositioned off-site (Section 7.7 of EW-1019) 

- Materials that exceed the OSDF WAC and cannot be managed bulk 
Transferred to WPM for off-site disposition in container system. - 

FTLdmanifests will be used in all cases for tracking material that will be dispositioned to the OSDF. 

Information that supports WAC determinations will be retrievable through IIMS using either the FTL 

(interim staging) or manifest (OSDF disposition) form numbers. This information will be available for 

review by WAO. 

The FTLs also will be used to track above-OSDF-WAC containerized materials from the project area. 

However, subsequent management of the material will be conducted under existing site waste 

management procedures, with tracking conducted in the Sitewide Waste Information Forecasting and 

Tracking System (SWIFTS) database. 
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Stockpile management protocols (Section 3.1.9) will include administrative controls (posting and 

boundary delineation) that ensure only suitable material is staged at the stockpile locations. Silt fencing 

and either vegetative or crusting agent covers will be installed to control erosion and runoff. When 

stockpiles are in use, dust controls will include daily compaction and application of water mist for 

1 

2 

3 

4 

visible dust. 5 

6 

6.6 CONTINGENCY MANAGEMENT 

The potentially contaminated or hazardous materials identified in Table 6-3, Protocols for Special 

Material, will require special handling and controls if encountered during soil excavation activities, due 

to potential health and safety concerns. 

The SEP provides additional information regarding protocols for managing special materials. As 

indicated in Table 6-1, some special materials may meet the OSDF WAC, while others will require 

off-site shipment. The SCEP Waste Disposition Support Services will provide assistance to 

Construction for field decisions related to management and disposition of special materials, and, if 

applicable, will arrange for movement of materials to the appropriate FEMP staging and handling areas 

for characterization, treatment evaluation, and final disposition arrangements. 

6.7 RECORD KEEPING AND DATA MANAGEMENT 

Record keeping and data management for the A2PI Project will be in accordance with Section 3.6 of 

the SEP. The primary documents that will be generated during A2PI remediation activities and the 

files in which they will be maintained are identified in Table 64, A2PI Records. 

6.8 OA/OCA ND REGULATORY AUDIT 

The A2PI project activities will be assessed to verify compliance to program requirements specified in 

the A2PI Implementation Plan. This will include audits, surveillances and inspections commensurate to 

the scope of assessment and level of verification with respect to field tasks, subcontract execution and 

programmatic implementation of driver documents. Quality assurance programmatic drivers are 

considered to be the DOE approved FDF Quality Assurance Plan (RM-0012), the EPA approved SCQ, 

and the draft SEP Appendix E, SEP Quality Assurance Project Plan (QAPP). 
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The applicable quality requirements will be specified in all planning documents defining project 

activities. This includes Data Quality Objectives (DQOs) and PSPs that serve as planning and field 

instructions for environmental radiological field survey measurements and physical sampling to support 

project data collection. Additionally, the engineering design packages will include the necessary QC to 

assure conformance to design specifications. Part 9 of the design packages describes appropriate QA 

requirements. A Construction QA plan will be submitted by construction contractors for SCEP QA 

approval. Other documents that require QA review and concurrence are procedures, purchase 

requisitions and the Project Execution Plan (PEP). 

The SCEP QA lead will coordinate project QA/QC oversight through audits, surveillances, inspections, 

vendor surveys, and other internal assessments needed to verify quality related to IRDP activities. 

External assessments from FDF will also be coordinated with the SCEP QA lead. The contractor will 

be responsible for field inspections, nonconformance identification, and corrective action that is 

documented and reflected in a controlled manner through DCNs. 

The DOE-FEMP and EPA/OEPA have ready access to IRDP field activities, planning documents, and 

databases as necessary to assess and verify IRDP implementation. The OEPA has FEMP oversight 

responsibility for NPDES, RCRA, dust and noise control, groundwater, monitoring, radiological 

pathways, and related split-sampling programs. 

All FDF procurement requisitions are reviewed and signed by SCEP QA. The A2PI QA representative 

will identify materials receipt inspection requirements and when vendor source inspections are 

necessary. Nonconforming items will be tagged and dispositioned as unacceptable until corrective 

measures are determined. 

6.9 INTEGRATION OF A2PI EXCAVATION WITH OTHER FEMP ACTIVITIES 

The A2PI Project is related to, and must be integrated with, other projects (external to the SCEP) at the 

FEMP. The major projects that will impact A2PI and their relationship to A2PI are as follows: 

0 OSDF. Impacted material (soil, fill material, flyash, ground stumps, debris, etc.) will 
be excavated from A2PI. Most of this material is expected to meet the OSDF WAC 
and will be hauled to, and placed in, the OSDF, where it will be placed in ratios 
defined in the Impacted Material Placement Plan with available debris from the former 
production area. The excavation phase of A2PI remediation will be integrated into one 
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contract package with Phase I1 of the OSDF. Excavation, loading, hauling, unloading, 
and subsequent placement of impacted material in the OSDF will be performed by one 
construction contractor. 

Waste Pits Remedial Action Proiect (WPRAP). Material excavated from A2PI that is 
above the OSDF WAC will be sent off site for disposal through WPRAP. 
Above-WAC material 
excavation contractor. 

Waste Management. Special materials and lead-contaminated soil from the SWUs will 
be managed by FDF Waste Management. The excavation contractor will coordinate 
the transfer with Waste Management through the CM. 

ImDacted Material Haul Road. Haul equipment transporting material from the A2PI 
area to the OSDF and the SB Stockpile will use the Impacted Material Haul Road. 
Prior to accessing the Haul Road, the haul equipment will be routed through the A2PI 
equipment wash facility. The equipment wash facility will be located adjacent to the 
Impacted Material Haul Road near the Inactive Flyash Pile area. Haul equipment 
returning from the OSDF and SFZ Stockpile to the A2PI area will also use the 
Impacted Material Haul Road. At certain designated crossings, Operable Unit 1 
activities and Operable Unit 4 activities will also necessitate accessing the Impacted 
Material Haul Road. 

AWWT and Water Projects. Part of the South Field Extraction System (SFES) will be 
built in the area of the SWUs. Part of the SFES will be put in by the site preparation 
contractor. Access to groundwater extraction wells during A2PI remediation activities 
will be provided. Also, water from the three A2PI retention basins will be pumped to 
the SWRB. 

storm Water Retention Basin tSwRs) . Contaminated and potentially contaminated 
storm water runoff collected from the A2PI excavation activities will be pumped from 
the A2PI retention basins to the SWRB. 

Site Utilities. Electrical power will be required for lighting, alarms, pumps, and 
controls. FDF will route all electric power for contractor tie-ins. Potable water will be 
obtained by the contractor from the site public water supply line. 
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6.10 SCHEDULE 

In accordance with the ACA, this Implementation Plan identifies A2PI remedial action project-specific 

milestones subject to enforceable deadlines by the EPA. A conceptual schedule is provided on 

Figure 6-2. This schedule is based on current funding assumptions and the overall site remediation 

schedule. 

Site preparation work was initiated in August 1997, with award of the contract and issuance of the 

Notice to Proceed. The contractor mobilized to the site in September 1997. Excavation activities are 

expected to be initiatedWJuIjt .,&**#?#Z e 1998. The excavation contract is s t t d  to end on 

December 31, 2000. 

Excavationiof . the-waste- - _-_-  units _- is I scheduled .& - " 'for - completion - - I.'_ - &the ____ _ _ _  suhimer -A. - of - 2000 .., I_L-...'__ with finid .- --. 'excavation .. .- ̂._.-Id 

of the South Field.? The Certification Design &&ter for -the A2PI Waste Units Area willk- submitkd 
- c  

.._ .- - _-_ -. - *__i - -  - .--. _- --- - A I  d e -  ---.-_I i l & l L - c  -- ""-2- -_*....- -.." 
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0 5 ,  U-S7 

Waste Stream Source Location 
OSDF WAC Est. Vol. 

StahS Final Disposition Vd') 

Lead-contaminated Soil South Field Firing Range 

Fly AsWSoil 

OSDF Category 1 
Impacted Material 

OSDF Category 1 
Impacted Material 

OSDF Category 1 
Impacted Material 

OSDF Category 1 
Impacted Material 

Wood Chips 

OSDF Category 2 
Debris 

OSDF Category 3 
Debris 

OSDF Category 5 
Material 

Prohibited Items 

Special materials 

Special materials 
(Various OSDF 
Categories) 

Inactive Fly Ash Pile 

Inactive Fly Ash Pile 

Active Fly Ash Pile 

South Field 

Impacted Stockpile on South 
Field 

All Areas 

All Areas 

All Areas 

All Areas 

All Areas 

All Areas 

All Areas 

AWAC' 

AWAC 

BWAC 

BWAC 

BWAC 

BWAC 

BWAC 

BWAC 

BWAC 

BWAC 

AWAC 

AWAC 

BWAC 

Off-site bulk shipment by truck 
to PCDF", pending sample 
results 

Staged in SPZ Stockpile for 
off-site rail shipment to PCDF 

OSDFd 

OSDF 

OSDF 

OSDF 

On-site reuse 

OSDF 

OSDF 

OSDF 

Off-site containerized shipment 
by truck to NTS or PCDF 

Off-site containerized shipment 
by truck to NTS or PCDF 

OSDF 

418  

a AWAC = Above OSDF Waste Acceptance Criteria 
PCDF = Permitted Commercial Disposal Facility 
BWAC = Below OSDF Waste Acceptance Criteria 

NTS = Nevada Test Site 
Assumed value to reflect expectation of encountering such material 

* OSDF = On-Site Disposal Facility 
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TABLE 6-2 

MATERIAL SEGREGATION PROTOCOLS 

Material Type Segregation Protocols 

AWAC Special Material 

BWAC Special Material 

See Table 1 of EW-1019 for list of special materials. 

See Table 1 of EW-1019 for list of special materials. 

Prohibited Items See Table 2 of EW-1019 for list of prohibited items. 

AWAC Soil 

AWAC Debris 

See Table 4 of EW-1019 for chemical and radio nuclides of concern, and 
Table 3 of EW-1019 for prohibited constituents of concern. Note that 
Table 3 prohibitions apply only to areas defined in the OU2 and OU5 
RODS as potentially RCRA characteristic. 

AWAC debris that is not classified as special material or prohibited 
items, requires physical sizing or processing to meet the OSDF WAC. 

BWAC Material Segregate in accordance with OSDF waste stream categories in Table 5 
of EW-1019. 

AWAC = Above OSDF Waste Acceptance Criteria. 
BWAC = Below OSDF Waste Acceptance Criteria 
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TABLE 6-3 

PROTOCOLS FOR SPECIAL MATERIALS 

SPECIAL MATERIAL 

AsbestoslPresumed Asbestos 
Containing Material (PACM) 

Non-pressurized Containers 

Pressurized Containers 

Non-soil Residues 

Transformers 

Lead Acid Batteries 

Uranium Metal 

MedicaVInfectious Waste 

Miscellaneous Debris 

EXAMPLES 

Transite panels, floor tile, 
feeder cable, piping 
insulation 

Intact drums, metal and wood 
boxes, cans 

Aerosol cans, Freon 
containers. gas cylinders. 
propane ranks, fire 
extinguishers 

Drain lines, sewer lines, 
process piping, floor pumps 

Green salt, black oxide, 
sump cake 

Electrical equipment 

Derbies, ingots. billets, 
irregularly shaped scrap 

Syringes, vials 

OiVair filters, radiators, 
cablelwire. tools, heavy 
equipment. office materials, 
documents 

Tires from miscellaneous 
equipment 

PROTOCOLS 

General: Unprotected ACM may not be staged in the excavation area. If delays are expected 
prior to OSDF disposition. containerize and transport to interim storage. 
Wrapped pipe: Size reduce, double bag or equivalent for OSDF Category 3 or 5. Pipe may be 
split axially or radially. 
Transite sheets: Band and manage as OSDF Category 3. 
Other ACM that meets OSDF Category 5: Double bag 
ACM that does not meet OSDF WAC: Containerize and transport to interim storage for off-site 
evaluation. 
Note: OSDF Category 5 is evaluated on a case-bycase basis. A Request For Disposal (RFD) 
is reuuired. 

Intact containers: Visually inspect for leaks and indication of contents. Overpack or repack 
leaking containers prior to movement from area of discovery. If safety considerations allow. 
open container and record description of contents.on Visual Inspection Form. Transport to 
interim storage for funher evaluation. 
Empty containers: Crush or size reduce and manage as OSDF Category 2. 
_ _ _ _ _ ~ ~  ~ 

General: Handle intact containers as though they contain material. Evaluate container integrity. 
Intact containers: Overpack and move to FEMP interim storage area for evaluation. If 
contamer is to be dispositioned in OSDF. it must be punctured. crushed or cut so that the 
interior is open to the atmosphere. 
Breached containers: Evaluate for OSDF Categories 2 . 3  and 5. Category 5 is evaluated on a 
case-bycase basis and requires a RFD. 

General: Elevate one end of exposed pipe, cut, and empty flowable material into a container. 
Transport containers to interim storage for evaluation. 
Process piping: Cap and remove pipe after emptying. Evaluate piping for OSDF Category 2. 
Containerize any piping that requires off-site disposition. 
General piping: Cap and remove pipe after emptying. Manage as OSDF Category 2. 
Sumps: Remove after emptying. M - @ - ~ a s  OSDF Category 2. 
Note: MEFISWIFTS research is required prior to trenching activities. 

Field screen to determine radionuclide content. Segregate uranium-bearing residues, 
containerize, and transport to interim storage for evaluation. Stockpile non-uranium residues 
and evaluate for OSDF Category 1 or 5 .  Category 5 requires a RFD. 

General: Segregate and evaluate to determine if contains fluids. 
Empty transformers: Manage as OSDF Category 2. 3, or 5. Fill void spaces greater than 1 cf. 
with flowable. cohesionless material or a quick set grout. Category 5 requires an RFD. 
Transformers containing fluids: Drain fluids into a container and Uansport to interim storage. 
Evaluate fluids for off-site disposition. Manage emptied transformer as described above. 

Segregate, containerize and transport to interim storage for evaluation. 

Segregate, containerize. and transport to interim storage area for evaluation for disposal. 

Evaluate on case -byae  basis for OSDF Category 5 (requires a RFD). Containerize and move 
to interim storage if field operations do not allow timely completion of this evaluation. 
MedicaVinfectious waste not meeting OSDF requirements will be containerized and transported 
to interim storage for off-site evaluation. 

Evaluate on case-bycase basis for OSDF Category 5 (requires a RFD). Containerize and move 
to interim storage if field operations do not allow timely completion of this evaluation. 
Miscellaneous debris not meeting OSDF requirements will be containerized and transported to 
interim storage for off-site evaluation. 

Containerize and transport to interim storage for off-site evaluation. 
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TABLE 6-4 

AREA 2, PHASE I RECORDS 

Document File 

Construction drawings and associated field logs e IIMS GIS Component 
e Engineering/Construction 

Document Control 

Miscellaneous Field Logs 

Manifest-type Documents 

Containerized Impacted Material Documents 

Analytical Data and Associated Field Logs 

e Engineering/Construction 
Document Control 

e IIMS SWIFTS Component 
e Engineering/Construction 

Document Control 

e IIMS SWIFTS Component 
e Site Operating Record 

e IIMS SED Component 
e Engineering/Construction 

Document Control 

FER\A2PlV\2PI_IP\SEC~.RVD\April6. 1998 (7:IOpm) 6-28 



1 4 1 8  
FEMP-A2PI-IP-DRAFT FINAL 

2502-WPMn9. Revision D 
April 1998 

TABLE 6-5 

AREA 2, PHASE I IMPLEMENTATION SCHEDULE 

Milestone Schedule Date 

Select excavation contractor 

Excavation contractor mobilizes 

Begin excavation of SWUs 

Begin excavation of above-WAC material in Inactive Flyash Pile 

Complete excavation of Inactive Flyash Pile 

Begin excavation of South Field (west) 

Complete excavation of lead contaminated soil in South Field 

Complete excavation of South Field west and Active Flyash Pile 

Start excavation of South Field (east) 

Submit SWU Certification Design Letter for A2PI Waste Unit Areas 

Complete certification of A2PI Waste Unit Areas 

Submit SWU Certification Design Letter for A2PI Non-waste Unit 
Areas 

Complete certification of A2PI Non-waste Unit Areas 

May 1, 1998" 

June 15, 1998 

July7, 1998* 

July 17, 1998 

November 23, 1998 

April 1, 1999 

June 1, 1999 

November 15, 1999 

April 3, 2000 

July 1, 2000" ." 

July 1, 2001 

July 1, 2001 

September 1, 2002 

* Milestone'DOE *commitment sates. Other &tes are presentedffor3hfotmation onlt: . _. ._-_ &-A ..-_ *.e..- ~ - --. ..--- . --.̂  _.'"--,&dud- a'. .. - -_^ ..-- 
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Figure 6-1 
Area 2, Phase I Project Organization 

During Investigation, Design and Certification Phases  
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Figure 6-2 
Area 2, Phase I Project Organization 

During Construction Phase 
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SECTION 1 

PROJECT DESCRIPTION 

The Femald EnvironmentaI Management Project (FEh4P) is a 1,050-acre fhcility located in southwestern Ohio 
approximately 18 miles northwest of downtown Cincinnati. The FEW facility contains low-level radioactive, 
solid, and hazardous wastes. Much of the impacted material is to be disposed of in an On-Site Disposal 
Facility (OSDF) as delineated in the Operable Units Records of Decision. It is anticipated that approximately 
2.5 million cubic yards (cy) of material will be removed from the FEMP operable units during the remediation 
activities and will be placed in the OSDF for permanent disposition. The impacted material that has been 
approved for placement in the OSDF from the Operable Unit (OU) 2 Area 2, Phase I consists of 
approximately 346;588 cy of soil (in situ), debris, fly ash, sludge, and solid waste. In addition, 

nding shipment to an off-site permitted commercial disposal facility (PCDF). 
cy of lead-contaminated soil will be excavated and shipped offsite for treatment and 

cy of material will be transported to the M 

disposal. 

This Design Criteria Package (DCP) addresses the issues and concerns for design and construction of the Area 
2, Phase I Remedial Action Project. The DCP is developed consistent with the requirements in the draft 

Functional Requirements Document prepared by Fluor Daniel Fernald, Inc. (FDF), the Applicable or Relevant 
and Appropriate Requirements (ARARs) and To Be Considered (TBC) requirements prepared by FDF and 
listed in Appendix A, appropriate United States Department of Energy (DOE) regulations and orders, United 
States Environmental Protection Agency (EPA) directives, and FDF Standards/ Requirements Identification 
Documents (S/RIDs). 

This DCP will serve as the basis for Title I, 11, and III design services for design and construction of the Area 
2, Phase I Remedial Action Project. 

This DCP was prepred Consistent with the outline provided in the FEMP Engineering Procedure Number 12- 
4003, Design Criteria Package, Revision 0. 

1.1 Project Scope 

PARSONS will provide Title I/II engineering services to prepare Certified for Construction (CFC) design 
packages for the Area 2, Phase I. Separate Site Preparation and Excavation packages will be prepared for the 
Area 2, Phase I which include the following: 

0 South Field (SF) 
0 Inactive Flyash Pile (IFP) 
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0 Active Flyash Pile (AFP) 

Title III services will be provided during construction of the Area 2, Phase I Remedial Action Project. 

1.2 Description of Alternative Selected 

The selected remedy for the OU-2 Area 2, Phase I includes excavation of all impacted material with 
contaminants of concern above the established OU-2 Remedial Investigation (RI)/Feasibility Study (FS) final 
remediation levels (FRLS) or all fill material, whichever extends deeper. For the remediation of the Area 2, 
Phase I arm, this includes excavating down to the original grade or deeper if indicated by the RIFS FRLs. 
In addition to excavation, the remediation process will include material processing for specified size 
requirements, moisture control, and on-site disposal in the OSDF. Excavated impacted material that exceeds 
the radiological waste acceptance criteria (WAC) of the OSDF will be segregated and transported to the 6lH 

Stockpiie Area . This material will be packaged and shipped by FDF to 
a PCDF. It is estimated that approximately 
OSDF WAC and thus be disposed of on-site. Appro 

cy of in situ impacted material will meet the 
3;eee cy of material may not meet the 

WAC for the OSDF and will be disposed of off-site at a PCDF. Additionally, approximately 388 
cy of soil containing lead will be removed from the former firing range and packaged for shipment to a 

PCDF. This material will be staged within the Area 2, Phase I project site prior to shipment. 

1.3 General Description of the Project Components 

1.3.1 

After site preparation, excavation will be performed in a phased manner by area. The general phases will be 
IFF, SF, and AFP. Within each area priority material that ex& the OSDF WAC (Le., above WAC and 
lead contaminated soil), will be excavated first and segregated as it is encountered. Material that meets the 
OSDF WAC will be transported to the OSDF for disposal. Impacted material will be removed and the 
underlying substrate monitored for contaminant levels. As the Area 2, Phase I area is remediated it will be 
graded to provide for positive drainage and seeded for erosion control. 

1.3.2 - 
Stmuwater runon will be controlled by constructing diversion ditches upslope of excavations. Runoff from 
within the excavated areas will be collected and controlled. The excavated areas within the Area 2, Phase I 
will serve as collection sumps for stormwater control. Retention basii will be designed to s t o r d w  .%a$.@ 
@@,@@$ the 10-year, 24-hour storm event with sediment level at the required cleanout volume. The 
sediment cleanout level shall be based on 27-cubic yards of sediment storage per acre of draiige area. 
Additional detail is provided in Section 2.3 and describes use of 25-year, 24-hour storm event criteria for some 
stormwater controls. At the Area 2, Phase I, the potentially contambated water from the retention basii will 
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that it can be sent to the SW’RB. Water from the SWRB is then sent to the Advanced Waste Water Treatment 
(AWWT) Facility for treatment. 

A Surface Water Management Plan (SWMP) has been prepared for the Area 2, Phase I Remedial Action 
Project and includes construction and post-construction controls for surface water runon and runoff. 

i 

1.3.3 Pioeline 

Stormwater piping from the retention basins lift station to the SWRB will be double-walled 

. High Density Polyethylene 
(HDPa pipe will be used for piping located below grade. This pipe will be buried a minimum of 3.5 feet to 
prevent freezing. Cleanouts will be placed at critical low points to assist in cleanout if the lines should become 
clogged. Air release valves will be installed at high points. 

.. 1.3.4 a- 

An Equipment Wash Facility will be required prior to accessing the Haul Road at the Area 2, Phase I 
excavation areas. The Equipment Wash Facility will be constructed with a collection sump to collect 
potentially contaminated water so it can be sent to the AWWT for treatment. A flow rate of 15 
gpm is assumed. Potable water will be used. Wash water pressure may be increased with a commercially 
available pressure washing unit. The Equipment Wash Facility will be used for gross decontamination by 
removing loose contaminants from vehicle tires and undercarriages. Water supply for the wash facility will 
be from the 6-inch diameter publi es the FEMP. A backflow prevention system 
will be installed at the tie-in point 

.. 1.3.5 ol P o l n t v  Trailer 

Support facilities (trailers) will be provided at the Area 2, Phase I access point. A radiological control trailer 
and an oflice trailer (for FDF use) will be provided. The radiological control trailer will be used as the normal 
i0,gteSs ami egress point for the contamination areas and will include personnel contamination monitoring and 
radiological access control equipment, lockers, change-out areas, sinks and emergency showers. The office 
trailer will be provided with lavatory facilities (sink and toilet). Water supply for the trailers will be from the 
6-iich diameter public water supply lime that serves the FEMP. Sanitary water will be collected in holding 
tanks and periodically removed by the contractor and handled in accordance with site water treatment 
requirements. Sanitary facilities consisting of portable toilets located outside of contamination areas at the 
Area 2, Phase I area, will also be provided. 
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Electrical power will be provided at the Area 2, Phase I areas for services to the trailers, stormwater 
excavation pumping, equipment wash facility, lighting and other loads. In the Area 2, Phase I area, a 13.2 
kV aerial circuit will be extended from the primary of substation N18-1 to serve local 13.2 Kv - 480 V pole 
mounted transformer banks for the required loads. For these areas, a starter rack type service will be installed 
adjacent to the equipment requiring electrical power. Pumps associated with the remediation will be 480 V, 
3 phase with local starters. 

1.3.7 Wa- 

A SWMP has been prepared for the Area 2, Phase I area. The plan addresses how surface water will be 
controlled, stormwater management, erosion and sediment control measures, implementation, and maintenance 
of the control measures. 

1.3.8 - 
A Systems Plan has been developed for each system with mechanical or electrical components which includes 
instructions for safe operations and maintenance. 

1.3.9 111 Services 

Title III services will be provided during the construction of the Area 2, Phase I Remedial Action Project. 
These seMces include attendance at construction meetings, preparation of observation reports, and review of 
site preparation and excavation contractor submittals including Vendor Data Submittals, Requests for 
Clarification of Information, and Design Change Notices. 

1.4 

1) 

Assumptions/Clarifications 

Retention basins for the Area 2, Phase I will be designed to store either the 25-year, 24-hour storm 
event or the lo-year, 24-hour storm event (see Section 2.3) with sediment level at the required 
cleanout volume. The sediment cleanout level shall be based on 27-cubic yards of sediment storage 
per acre of drainage area. Ditches and culverts will also be designed using a 10-year frequency 
storm. Ditches and culverts located between the construction area and Paddys Run will be designed 
for the 25-year, 24-hour storm. 

FDF will be responsible for compliance with stomwater management and wetlands issues, including 
all'National Pollutant Discharge Elimination System requirements and permits. FDF will provide 
guidance on stormwater and wetland compliance. 

ooozo,"j, 
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3) The Project-Specific Health and Safety Plan (PSHSP) will be prepared by FDF. 

4) The construction contractor will remove and handle impacted material as shown on the design 
documents. 

5) FDF will prepare and implement any sampling and analysis plans to characterize soil, guide 
excavation, and determine compliance with clean-up levels. 

6) Air monitoring will be provided by FDF in accordance with ARARs. 

7)  Heat tracing will be provided on al l  aboveground piping where adequate slope for drainage cannot be 
achieved. 

8) double-walled pipe will be required for stormwater runoff transferred 
from the Area 2, Phase I. 

9) Leak detection will not be required for stormwater runoff/transfer piping. 

10) Above-grade vegetation will be cut, chipped, and either stockpiled in locations shown on the 
construction documents or hauled to the OSDF. 

11) Geomembrane liners will be used in the non-impacted stockpiles. Geomembrane liners and soil 
infiltration barriers will be used in retention basins. A clay or clay-like soil, obtained from the OSDF 
sediment Basin stockpile , will be used for the infiltration barrier material in 

MA) will be exposed due to retention basins and ditches where the I (G 
. .  

12) The personnel monitoring trailer requirements will be specified by FDF. Drawings and specifications 
on the personnel monitoring trailer will be provided by PARSONS. 

13) The FDF office trailer requirements will be specified by FDF. Drawings and specifications (meeting 
Ohio Department of Tramportaton Type C field office trailer requirements) for the FDF office trailer 
will be provided by PARSONS. 

14) The contractor will be required to provide his own office trailer and a pole will be designated for the 
power supply. 
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15) Structures, systems, and components (SSCs) are classified as PC-2 for Natural Phenomena Hazards 
design. 

1.5 Project Interfaces 

The Area 2, Phase I requires interfacing with existing systems and procedures. The existing physical 
interfaces include: 

Site access and haul roads 
Site utilities and storm drains 

zFg3 Stockpiie Area 

OSDF and off-site disposal 
sWm3 
OU-5 South Field Extraction System 
Miscellaneous material stockpiles 

A M  Facility :& . . . . . . . $m . . . .I.. . . . . . . . . 

1.5.1 

6 mffic plan shall be included in the bid documents to illustrate to the contractor the site access and support 
area access, the haul route to the OSDF, above WAC f3fH @?& Stockpile Area, other stockpiies to be 
cleared, and the vehicle decontamination location. 

1.5.2 

The Area 2, Phase I will tie into the 6-inch public water line which serves the FEW with potable water for 
the Equipment Wash Facility, emergency shower in the access control trailer, lavatory facilities in the office 
trailer, and for water spray for the AFP. The contractor shall supply a temporary storage tank at the AFP as 
direct application from the &inch public water supply line will not be permitted. Electrical power will be 
required at the Equipment Wash Facility, Area 2, Phase I support area, and the stormwater lift stations. See 
1.3.6 for description. The existing east seepage control lift station and effluent l i e  are to be removed during 
excavation. The west seepage control lift station shall pump water from the Equipment Wash Facility. 

I 

Between the SF area and the AFT' is a utility corridor that contains the FEW'S water and gas supply along 
with groundwater lines for the South Plume Remediation. 
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1.5.3 Area 

materials above the OSDF radiological WAC will be transported to an Btf=-t SP-? Stoclcpiie ibea for off-site 
disposal. The contractor will be responsible for maintaining and controlling the stockpiie and for unloading 
the impacted materials in a manner to prevent contamination of the vehicle tires and undercarriages. 

AU Area 2, Phase I stormwater for storms up to the design storm will be collected and routed to the AWWT 
for treatment. The Area 2, Phase I stormwater will be routed to retention basins and 
then transferred to the FEMP's SWRB from where it is then transferred to the AWWT. Effluent from the 
AWWT discharges to the Great Miami River. The flow from the Area 2, Phase I retention basins will be 
limited to 600 gprn and will be pumped directly to the SWRE3. 

. 

1.5.5 

An OSDF will be constructed (not as a part of this project) to dispose of low level impacted material and waste 
fill. The Area 2, Phase I contractor will be responsible to ensure that the impacted material meets all OSDF 
physical WAC including size and moisture content. Impacted material or other material that does not conform 
to the OSDF r d d o g i d  WAC will be segregated and queued in areas designated by FDF (above WAC t3U4 
Sl$z? Stockpile Area, special materials transfer area, and lead contaminated soil transfer area) for further 
processing for off-site disposal. 

............. . . .  :.. . . . .  F- [SFES) 1.5.6 .............................. 

The OU-5 SFES project has wells, underground lines, and a valve house (SFVH) in the general area of the 
Area 2, Phase I. The soil stockpile east of re%$$bn basin number 1 will require that the treatment and 
dischars lines from extraction well 13 (EW-13) and the power supply to EW-13 shown on CFC drawings be 
revised prior to their instahtion. The Area 2, Phase I work will require the gravel road between the AFP and 
SF be closed. This will cut off clean access to the SFVH, EW-13, 14, 15, and 16. EW-15 and 17 will be 
given access firom the Area 2, Phase I support area. A new access road (not as a part of this project) will need 
to be provided and built for the SFVH, EW-13, 14, and 16 by OU-5. 
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1.5.7 

AseriesofRc ''- stockpiles have been identified for removal and cleanup as part of the 
Area 2, Phase I project work. These stockpiles will be identified on the traffic routing plan and controls 
provided for cleanup of the stockpiles. 

1.6 Remediation Schedules 

Construction activities for the Area 2, Phase I will be divided into two bid packages, site preparation and 
excavation. Site Preparation, which started in summer of 1997, shall include the stormwater and erosion 
control measures, infrastructure improvements, and clearing. The Excavation package will include the 
excavation of the impacted material (remediation grading), interim restoration grading, and vegetative 
stabilization, and is anticipated to start in the spring $@@f@$i of 1998. The start of remediation grading 
activities is Contingent upon completion of the Haul Road to the OSDF and the ability of the OSDF to accept 
material from Area 2, Phase I. 
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SECTION 2 

DESIGN BASIS 

.2.1 Functional Requirements 

The functional requirements for the Area 2, Phase I Remedial Action Project will be in accordance with the 
FUnCti~nal Requirements Document prepared by FDF for this project. 

2.2 Design Criteria 

State and local building codes will be followed unless they conflict with DOE Order 6430.1 A, in which case 
the most conservative will apply. Title I, 11, and 111 work will be performed in compliance with pertinent 
S/RIDs as identified in the FDF Policies and Requirements Manual. Pertinent S/RIDs for this project are those 
requirements in the following S/FUDs contained in PARSONS Generic Requirements List forwarded to FDF 
on April 19, 1996 (PARSONS ID# 27:OOO:041:0132-96). 

S/RID No. 2, Engineering Design 
S/RID No. 3, Emergency Preparedness and Management 
S/RID No. 5 ,  Environmental Protection 
S/RID No. 6, Fire Protection 
S / R I D  No. 8, Management Systems 
S/RID No. 9, Nuclear and Systems Safety 
S/RID No. 10, Occupational Safety and Health 
S/RID No. 12, Packaging and Transportation 
S/RID No. 14, Radiological Protection 
S / R I D  No. 15, Security 
S/RID No. 17, Environmental Restoration and Waste Management 

2.2.1 

This section presents the general regulations, codes, standards, and orders that are to be followed for the 
design of the Area 2, Phase I Remedial Action Project other than ARAFWTBCs. This information is 
organized by engineering discipline. Pertinent ARARs/"'BCs developed by FDF are listed in Appendix A. 

Cid  

1) American Association of Stae Highway and Transportation Officials (AASHTO), GDHS-90, "Policy 
on Geometric Design of Highways and Streets," 1990, by AASHTO. 

2-1 
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American society of Civil Engineers (ASCE), Manual 37, "Design and Construction of Sanitary and 
Storm Sewers," ASCE. 

American Water Works Association (AWWA) C 906-90 Polyethylene Pressure Pipe and Fittings, 4 
Inch through 63 Inch for Water Distribution. 

AWWA, C 600-93 Installation of Ductile-Iron Water Mains and Their Appurtenances. 

FEMP Stormwater Pollution Prevention Plan for Construction Activities. 

North American Datum of 1983. 

North American Vertical Datum of 1929. 

Ohio Department of Transportation (ODOT), Location and Design Manual, Volume 11, Drainage 
Design. 

ODOT, Construction and Material Specifications, January 1995. 

Ohio Department of Natural Resources (ODNR), "Rainwater and Land Development, Ohio's 
Standard for Stormwater Management, Land Development, and Urban Stream Protection," 2nd ed., 
1996. 

Soil Conservation Service (SCS), Soil Survey of Hamilton County, Ohio. 

SCS, "TR-55 Urban Hydrology for Small Watersheds," Technical Release 55, SCS. 

TM 5 814-2, "Sanitary and Industrial Wastewater Collection - Pumping Stations and Force Mains,'' 
U.S. Dept. of Army. 

AASHTO HS-20, Traffic Loadings Across Force Mains. 

1) FEMP, PCSMn, Cost Estimating. 

2) DOE Oflice of Infiwructure Acquisition (FM-50), "Cost Estimating Guide, Cost Guide, Volume 6. " 
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American Bearing Manufacturers Association (ABMA) 9-90 Load Ratings and Fatigue Life for Ball 
Bearings. 

ABMA 11-90 Load Ratings and Fatigue Life for Roller Bearings. 

American National Standards Institute (ANSI) C80.1-90 Rigid Steel Conduit-Zinc Coated. 

ANSI C2-97 National Electrical Safety Code. 

ANSI C29.2-92 Insulators - Wet-Process Porcelain and Toughened Glass - Suspension Type. 

ANSI C29.4-89 Wet-Process Porcelain Insulators - Strain Type. 

ANSI C29.5-84 Wet-Process Porcelain Insulators - Low and Medium Voltage Types. 

ANSI C29.7-83 Wet-Process Porcelain Insulators - High Voltage Line-Post Type. 

ANSI C37.30-89 Definitions and Requirements for High-Voltage Air Switches, Insulators, and Bus 
supports. 

ANSI C62.1-89 Gapped Silicon-Carbide Surge Arresters for AC Power Circuits 

ANSI C62.11-87 Metal-Oxide Surge Arresters for AC Power Circuits 

ANSI C82.4-85 Ballasts for High Intensity Discharge and Low Pressure Sodium Lamps (Multiple 
Supply Type). 

ANSI C135.1-79 Galvanized Steel Bolts and Nuts for Overhead Line Construction. 

ANSI C135.22-88 Zinc-Coated Ferrous Pole-Top Insulator Pins with Lead Threads for Overhead L i e  
Construction. 

ANSI 05.1-92 Wood Poles Specifications and Dimensions. 

American Society for Testing and Materials (ASTM) A36/A36M-96 Standard Specification for 
Carbon Structural Steel. 

ASTM A475-95 Standard Specification for Zinc-Coated Steel Wire Strand. 
000312 
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19) 

20) 

25) 

ASTM A675/A675M Steel Bars, Carbon, Rev. A-90 Hot-Wrought, Special Quality, Mechanical 
Properties. 

ASTM B23 1-90 Concentric-Lay- Stranded Aluminum 1350 Conductors. 

ASTM B232-92 Standard Specification for Concentric-Lay-Stranded Aluminum Conductors, Coated- 
Steel Reinforced (ACSR). 

American Wood-Preservers Association (AWPA): 

AWPA C4-89 Poles - Pressure Process. 

AWPA C25-89 Standard for the Preservative Treatment of Crossarms by the Pressure Process. 

International Electrical Testing Association (NETA) NETA ATS-95 Acceptance Testing Specifications 
for Electrical Power Distribution Equipment and Systems. 

Institute of Electrical and Electronics Engineers (IEEE) 48-90 Standard Test Procedures and 
Requirements for High-Voltage Alternating-Current Cable Terminations. 

IEEE 112-91 Standard Test Procedure for Polyphase Induction Motors and Generators. 

National Electrical Manufacturers Association (NEMA) AB 1-93 Molded Case Circuit Breakers and 
Molded Case Switches. 

NEMA ICs 1-93 Industrial Control and Systems General Requirements. 

NEMA ICs 2-93 Industrial Control and System Controllers, Contractors, and Overload Relays Rated 
Not More Than 2000 Volts AC or 750 Volts DC. 

NEMA ICs 4-93 Industrial Control and Systems Terminal Blocks. 

NEMA ICs 6-93 Industrial Control and Systems Enclosures. 

NEMA LA 1-92 Surge Arresters. 

NEMA MG 1-93 Motors and Generators. 

NEMA MG 13-84 Frame Assignments for AC Integral-Horsepower Induction Motors. 
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35) NEMA OS 1-89 Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports. 

36) NEMA PB 1-90 Panelboards. 

37) NEMA PB 1.1-91 General Instructions for Proper Installation, Operation, and Maintenance of 
Panelboards Rated 600 Volts or Less. 

38) NEMA ST 20-92 Dry Type Transformers for General Applications. 

39) NEMA TC 3-90 PVC Fittings for Use with Rigid PVC Conduit and Tubing. 

40) NEMA TC 6-90 PVC and ABS Plastic Utilities Duct for Underground Installation. 

41) NEMA WC 7-88 Cross-Linked-Thermosetting Polyethylene-Insulated Wire and Cable for the 
Transmission and Distribution of Electrical Energy. 

42) NEMA WC 8-88 Ethylene-Propylene-Rubber-Insulated Wire and Cable for. the Transmission and 
Distribution of Electrical Energy. 

43) NEMA WD 1-83 General Requirements for Wiring Devices. 

44) 

45) 

46) 

47) 

48) 

49) 

NEMA WD 6-88 Wiring Devices - Dimensional Requirements. 

NEMA 250-91 Enclosures for Electrical Equipment (1 ,OOO Volts Maximum). 

National Fire Protection Association (NFPA) 70 National Electrical Code, 1996 Edition. 

NFPA 101-94 Code for Safety to Life from Fire in Buildings and Structures. 

Underwriters Laboratories, Inc. (UL) Electrical Construction Materials Directory-95. 

UL 360-86 UL Standard for Safety Liquid-Tight Flexible Steel Conduit. 

50) UL 486A-91 UL Standard for Safety Wire Connectors and Soldering Lugs for Use with Copper 
Conductors. 

51) UL 51Cb94 UL Standard for Safety Polyvinyl Chloride, Polyethylene and Rubber Insulating Tape. 

52) UL 854% Service-Entrance Cables. 
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53) UL 870-95 UL Standard for Safety Wireways, Auxiliary Gutters, and Associated Fittings. 

54) UL 467-93 UL Standard for Safety Grounding and Bonding Equipment. 

55) UL 96-94 UL Standard for Safety Lightning Protection Components. 

1) 29 Code of Federal Regulations (CFR) 1910, "Occupational Safety and Health Standards." 

2) 29 CFR 1926, "Safety and Health Regulations for Construction." 

3) 10 CFR 835, "Occupational Radiation Protection" (this is the promulgation of DOE Order 5480.11). 

4) DOE Order 5480.10, "Contractor Industrial Hygiene Program." 

5) DOE/EH-0256TY Radiological Control Manual. 

6) DOE-EM-STD-5502-94, "Hazard Baseline Documentation. 'I 

7) DOE-STD-1088-95, DOE Standard "Fire Protection for Relocatable Structures," June 1995. 

8) RM-0016, Management Plan FDF Policies and Requirements Manual. 

9) RMMnO, Radiological Control Requirements Manual 

10) RMMnl, Safety Performance Requirements Manual. 

1) American Society for Testing and Materials (ASTM) D2216, Laboratory Determination of Water 
(Moisture) Content of Soil and Rock. 

2) ASTM D422, Standard Test Method for Particle-Size Analysis of Soils. 

3) ASTM D4318, Liquid Limit, Plastic Limit, and Plasticity Index of Soils. 

4) ASTM D698, Laboratory Compaction Characteristics of Soil Using Standard Effort. 
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5) ASTM D5084, Measurement of Hydraulic Conductivity of Saturated Porous Material Using a Flexible 
Wall Permeameter. 

6) ASTM D5321, Test Method for Determining the Coefficient of Soil and Geosynthetic or Geosynthetic 
Friction by Direct Shear Method. 

1) ANSI B30.10-87, Hooks 

2) 

3) 

DOE/ID-10500, Hoisting and Rigging Manual 

Ohio Administrative Code (OAC) 3745-20-05, Standards for Asbestos Waste Handling 

1 Pr- . .  

1) 

2) 

3) 

American Society of Mechanical Engineers (ASME) B31.3, Chemical Plant and Refinery Piping. 

American Society for Non-Destructive Testing (ASNT) SNT-TC-1 A, Recommended Practices. 

ASTM A36, Standard Specifications for Carbon Structural Steel. 

4) ASTh4 A53, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zic-Coated, Welded and 
S~mleSS.  

5) ASTM A105/A105M Revision B, Standard Specification for Carbon Steel Forgings for Piping 
Applications. 

6) ASTM Al26, Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe Fittings. 

7) ASTM A193, Standard Specification for Alloy-Steel and Stainless Steel Bolting Material for High 
Temperature Service. 

8) ASTM A194, Standard Specification for Carbon and Alloy Steel Nuts for Bolts for High-pressure and 
High-Temperature Service. 

ASTM C552, Standard Specification for Cellular Glass Thermal Insulation. 9) 

10) American Welding Society D 1.1, Structural Welding Code, Steel. 0 0003.6  
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11) Manufacturers Standardization Society ( M S S )  SP-58, Pipe Hangers and Support-Materials, Design, 
and Manufhcture. 

MSS SP-69, Pipe Hangers and Support-Selection and Application. 

MSS SP-89, Pipe Hangers and Support-Fabrication and Installation Practices. 

12) 

13) 

1) Ohio Plumbing Code, 1995. 

~ 
1) ASCE 7-95, Minimum Design Loads for Buildings and Other Structures. 

I 
2) DOE Order 5480.28, "Natural Phenomena Hazards Mitigation." 

~ 

3) DOE-STD-1020-94, "Natural Phenomena Hazards Design and Evaluation Criteria for Department 
of Energy Facilities." 

Ohio Basic Building Code, 1995. 4) 

5) Uniform Building Code, 1994. 

2.3 Discipline Criteria 

fhleral 

The emphasis of the civil design will relate to site preparation required to support construction activities; site 
preparation of the Area 2, Phase I; control of stormwater; sending potentially contaminated and contaminated 
water to treatment; excavation of impacted material; sediment control; and interim restoration grading and 
stabilization. 

Ihe Area 2, Phase I excavation area will have a radiological control point facility trailer and FDF office trailer 
to support the construction activities. The contractor will provide his own construction trailer. The trailers 
will require utilities in order to function. A public water source is available for the trailers and equipment 
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facility in the . .. ., . . . . ,. %&&&'I . ... .. . ....... .............. .... area. The contractor is to provide a storage t a d  at the equipment 
wash facility, if necessary, and the yard hydrant north of the AFP. PARSONS will design electrical power 
to the trailers, pumps, and all fire and evacuation alarm services (as required). New roads or drives will also 
be required to serve the trailers and construction activities as well as access to OU-5 SFES activities. The 
design of these improvements shall use the requirements specified in DOE Order 6430.1A, Division 2 as 
guidance. The locations for the roads, trailers, utilities, as well as access control and security issues will be 
coordinated with FDF. 

Clearing is required for the Area 2, Phase I areas because they are moderately to heavily wooded. Trees, 
bushes, and high grass will need to be removed from the areas that require excavation. The vegetation will 
be chipped and transferred to a designated stockpiie area. The Site Preparation Package for the Area 2, Phase 
I shall specify that the contractor will clear the entire Area 2, Phase I area but will only grind stumps at the 
retention basins and areas to be excavated during site preparation. The excavation package will specify the 
contractor grind remaining stumps as necessary. This is to limit the area that has been cleared at any one time 
to limit the amount of erosion and sedimentation from exposed/disturbed areas. - 
One of the major design issues is how stormwater is controlled, both during and after construction. 
Stormwater runon needs to be minimized to the extent practical, since stormwater that contacts potentially 
contaminated areas must also be considered contaminated and be treated prior to leaving the site. This will 

be ammplished primarily by diversion dikes, culverts, ditches, and similar drainage controls upstream of the 
contaminated areas b e i i  excavated. Stormwater controls at the kea 2, Phase I areas will focus on preventing 
runon from adjacent areas and preventing runoff from the excavation area from reaching existing drainage 
systems. Other perimeter erosion and sediment control measures will be used to control erosion and l i t  
sediment from leaving the work area. Sediment and erosion control measures will follow ODNR, ODOT, 
SCS, and FEMP standards. Runoff controls will be designed consistent with the ODNR "Rainwater and Land 
Development Manual". Overall surface water management in Area 2 Phase I, including all stormwater 
controls, will be described in a separate SWMP. 

The Area 2, Phase I will have three retention basins to collect runoff as well as any water pumped from the 
excavation areas. Basins 1 and 2 will be sized to store a minimum of the 25-year, 24-hour storm event with 
a sediment load. Basin 3 will be sized to store a minimum of the l@year, 24-hour storm event with a sediment 
load. IIhe sediment load is the amount of sediment allowed prior to cleanout. This must at least equal to 27 
cy per watershed acre. S ice  each basin is expected to 

inliltration barrier will be used to limit infiltration 
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the sluice gate between the east and west 
basins of the SWRB. The combined flow from the three lift stations shall not exceed 600 gpm. 

Once the Area 2, Phase I area is certified below FRLs, interim restoration activities will be completed that 
will be consistent with the final overall site reclamation and regrading plan. 

Excavation of impacted material will be accomplished through a controlled excavation process. Within their 
respective areas prioritized excavation (above WAC material and lead contaminated soil) will be performed 
first. Impacted material that meets the OSDF WAC will be transported to the OSDF. Pockets of impacted 
material exceeding the fd@&&c WAC will be excavated and transported to the fXH W@ Stockpile Area 
as they are encountered. Each of the excavated areas will serve as the initial sump for stormwater control. 
The sequence of excavation needs to consider the stormwater control and floodplain issues. 

During excavation of the waste units, interim seeding with a quick-germinating seed mixture or other 
temporary stabilization measures, such as crusting agents, will be applied within seven days to limit erosion 
of excavated areas not expected to be worked for a period of 45 days or more. The final configuration of the 
sites will be graded to blend in with the adjacent topography. 

Maximum slopes during initial excavatiodgrading will be determined by slope stability calculations and may 
be exceeded only with the approval of the FDF Construction Manager. The maximum slope after final grading 
shall be 2 horizontal to 1 vertical. Flatter slopes shall be used where feasible to provide a slope that is easier 
to maintain. Once final excavation has occurred, seed and mulch will be applied according to ODOT 
standards. No other landscaping or improvements are planned as part of this project. 

The stormwater transfer line will be double-walled for the Area 2, Phase 
Stormwater piping will be buried a 

minimum of 3.5 feet to prevent freezing. Underground force mains shall be protected at all road crossings 
shall be 

3.0 feet per second to resuspend solids that may have settled during quiescent periods. Aboveground piping 
that has positive drainage will not need to be heat traced. A minimum slope of 1/4 inch per foot fall is 
assumed to provide adequate positive drainage. Draining the fluid back through the pump is not 

from AASHTO HS-20 tnffic loadings. The minimum force main velocity 
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recommended, so additional valving and piping will be required. Cleanouts and air release valves along the 
transfer line shall be provided and shall ais0 be double- a lled 

1) Support Area: The Area 2, Phase I will require an area for a radiological control point facility trailer, 
FDF office trailer, contractor and other support trailers (as necessary), and parking. The support 
areas for Area 2, Phase I will be gravel. 

Roads: Roads shall be crowned with a transverse slope of 2 percent. Longitudinal slopes shall be 
between 1 and 6 percent. Roads shall comply with AASHTO GDHS-90. 

2) 

3) Dust control will be required for activities within a contaminated area. Dust control procedures will 
be provided by the contractor as required by ODOT or as directed by FDF. Air particulate emission 
requirements are listed in the ARARs in Appendix A. 

The contractor will apply water or a dust suppressant using tanks with a suitable sprinkling device to 
control dust within the project area for all activities involving the potential for generating airborne 
emissions. 

4) Access Control: The type, size, and location of fences and gates will be determined in conjunction 
with FDF. 

5) Stormwater diversion in the area north of the SF and the AFP will discharge to the existing channel 
adjacent to the north side of the AFP. This channel has some major erosion problems at its confluence 
with the SWRB outfall channel. The erosion problem will require repair. 
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The locations of existing utilities are available on FEMP Grid Utilities drawings. Major utilities include the 
Cincinnati Gas and Electric-supplied 6-inch gas line, the FEW'S public water supply line, South Plume 
groundwater extraction line, electrical lines, SF leachate collector, pump, and force main, all of which are 
in the gravel road between the SF and the AFP. Due to site conditions, utility relocation will be avoided if 
possible. Potable and process water will be obtained from the 6-inch public water supply line for the Area 2, 
Phase I. A back-flow preventer will be installed at a tie-in to the water supply line v. 

The following approximate number of design drawings and specifications will be included in the CFC Design 
Packages: 

Table 2-1 - Civil Drawings 

Drawing 

2- 12 
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Table 2-1 - Civil Drawings (Continued) 

w$gus Details 
-' ""' 

Material Documentation Plan 

Drawing 

1 

1 1 

~~~ 

Transfer Line - Plan and Profile- 

..'" 

Erosion and Sediment Control 

Site Pla 

Wheel Wash Area 
Paddys Run Area 

TOTAL I 26 I 22 

DP - Design Package 
SP - Site Preparation Package 
EXCAV - Excavation Package 

Table 2-2 - Division 1,  2, and 3 Specifications 

I I I 
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Specification (1) 

NOTE (1): Specification no$. 

a2,pi a2,pi 
SP EXCAV 
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The following calculations will be provided: 

Qty. A2,PI 
SP 

Drawing 

1) System total dynamic head 
2) Earthwork 
3) 
4) Storm drainage 
5) Water lines 

Stormwater (runon and runoff) management 

Qty. A2,PI 
EXCAV 

2.3.2 

Symbols and Legend 

-, Elementarv Diamms 

Electrical power will be provided to the Area 2, Phase I support area and lift stations. Three- and single-phase 
power will be obtained from an existing substation and routed to the support area and lift stations via an 
overhead electrical distribution system supported by wood poles, crossarms and porcelain type insulators. 
Stepdown transformers required shall be pole-mounted. 

1 

3 

1 

1 

As required, electrical freeze protection will be provided for aboveground (and underground for depths less 
than 3.5 feet) piping and other features (e.g., pumps, valves, etc.) where sloped drainage (Le., 1/4-iich drop 
per foot of run) is inadequate. . 

The following approximate number of design drawings and specifications will be included in the CFC Design 
Packages: 

Table 2-3 - Electrical Drawings 
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Table 2 4  - Electrical Drawings (Continued) 

Panel Schedules 

Details 
‘w& gac@&g Schedules 
. . . . . . . . . 

TOTALS 

1 

6 

1 

14 

SP - Site Preparation Package EXCAV - Excavation Package 

Table 2-4 - Electrical Specifications 

2.3.3 

The subsections below describe worker health and safety, radiation exposure control, and other regulatory 
requirements. All of the requirements provided are derived from pertinent S/RIDs identified in the 
Manczgement Plan, FDF Policies and Requirements Manual (RM-Ol16), and PARSONS Generic Requirements 
List. 
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Several health-and-safety-related requirements for this project are provided below. This subsection 
oomplements the PSHSP (to be prepared by FDF) and is not to be considered a replacement or summary of 
the Health and Safety Plan. 

Area 2, Phase I excavation activities will take place in contaminated areas; therefore, workers shall be 
required to have Hazardous Waste Operations and Emergency Response training in accordance with 29 CFR 
1910.120. 

Site clearing activities shall be done in accordance with 29 CFR 1926.604. Equipment used in site clearing 
activities shall also meet this requirement. 

Material hading equipment shall meet the requirements of 29 CFR 1926.602. These requirements address 
Seat belts, brakes, rollover protection, audible alarms, and scissor points. 

Workem may be required to enter excavated trenches to relocate or remove utilities. This type of work will 
beminimized to the maximum extent possible. Excavations shall be maintained in accordance with 29 CFR 
1926, Subpart P. 

Measures shall be identified and implemented which comply with American Conference of Governmental 
Industrial Hygienists (ACGM) and FDF requirements to prevent heat stress during warm weather. Heat stress 
hazards are more serious for activities where special protective clothing and equipment are required. 

Valves, switches, and like devices shall be designed to accept a FDF Facility Owner's lock shank to provide 
a means for energy control. 

1) Radiological: Site radiological control documents and procedures implement 10 CFR 835 
requirements. The radiological control requirements applicable to the project will be incorporated into 
project -en& to worker exposures beloW limits and w , m m g  

.. ..... .......... ci ..... ._,.... .......I... ... .,. 
$@@&g$gj!KA&q. . ,.. ... C ...,,..... , 

Internal exposure is the primary occupational exposure concern for this project. Waste unit material 
will become airborne during earth-moving activities within the project Contamination Areas. To 
control airborne emissions from soil, conventional dust suppression methods, as discussed in 
Subsection 2.3.1 of this DCP, Shall be used. The radiological control and PPE requirements 
(including respiratory protection requirements) will be specified in the PSHSP and Matrix and in the 
Radiological Work Permit. 

0 ~ 0 3 2 6  
a 
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External exposure is a secondary occupational exposure concern for this project. Waste materials of 
varying concentrations are expected within the waste units. External sources of radiation will be 
identified through the performance of field radiological surveys and controlled through compliance 
with site and project radiological control requirements. 

2) Asbestos: The Feusibihty Study Reponfor Operable Unit 2 indicates that asbestos is presumed to be 
present in the Area 2, Phase I. Abestos emissions from the Area 2, Phase I will be modeled during 
design to estimate worker exposure. Modeling will be performed using 

SC38. Per 29 CFR 1910.1001, the Permissible Exposure L 

(1) 
(2) 

Time-Weighted Average (TWA) of 0.1 fiber per cubic centimeter of air as an 8-hour TWA 
Excursion limit of 1.0 fiber per cubic centimeter of air as averaged over a sampling period 
of 30 minutes 

Exposure monitoring shall be required that is representative of the 8-hour TWA and 30-minute short- 
term exposures of each employee. FDF shall establish appropriate action levels and monitoring of 
workers per Appendix A of 29 CFR 1910.1001. 

3) Particulates, Gases, and Vapors: Remedial activities will have the potential to generate vaQous 
particulates, gases, and vapors. Where necessary, exposure monitoring will be provided to ensure 
that worker exposures are properly controlled within Occupational Safety and Health Administration 
(29 CFR 1910 and 1926) and ACGIH limits. Specific control measures and Personal Protective 
Equipment will be identified in the PSHSP to be developed by FDF. 

The excavation of the IFP and the AFT will generate particulate emissions that may exceed regulatory 
requirements for airborne particulates. Particulates are regulated under OAC 3745-17-02. This 
requirement states that the level of the primary and secondary 24-hour ambient air quality standards 
for total suspended particulates is 150 pg/m3, 24-hour average concentrations. The level of the 
primary and secondary annual standards for total suspended particulates is 50 pglm3, annual arithmetic 
mean. Also, the emission rates provided in OAC 3745-17-11 apply (see Appendix A for values). 
Particulate emissions from excavation of the piles will be modeled using ISC3. 

The ARARs for this project have been prepared by FDF and are provided in Appendix A of this DCP. The 
table provides a requirement summary and implementation strategy for each ARAR. The implementation 
strategy references applicable sections of this DCP where appropriate. 
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2.3.4 

The nature, level, and extent of contamination at the Area 2, Phase I waste units and the clean-up levels 
defined in the OU-2 Record of Decision provide the bases for establishing the extent, boundaries, and approach 
for the excavation required for the design. Data regarding the nature, level, and extent of radiological 
contamination at the OU-2 Waste Units is summarized in the Remedial Znvestigurwn Repon for Qeruble 
Unit 2,  the Feasibility Study Report for Operable Unit 2 ,  and in associated electronic data bases maintained 
and provided by FDF. 

Geotechnical data that provide the bases for the remedial design are summarized in the above RI/FS documents 
as supplemented by data summarized in the following geotechnical report: 

Flyash Piles and South Field Waste Units Geotechnical Repon, Revision 0, April 1996 

ve Fl& Pile 

The emphasis of geotechnical design will relate to support for excavation planning and slope stability analyses. 
An Intergraph Geologic Information System computer platform will be used to assist in developing the civil 
excavation plan for the Area 2, Phase I. The platform will be used to evaluate contaminant data provided by 
FDF. Slope stability analyses will use XSTABL slope stability software and will consider temporary slopes 
during excavation and permanent slopes established in the final grading plan. 

a 

1) Slope stability 

2.3.5 

The design will describe methods for waste excavation or retrieval, size reduction, and segregation into 
separate waste streams. Packaging and transportation requirements will be established for on- and off-site 
disposal for the various waste streams, including low-level radioactive, hazardous, and mixed waste. The 
method for separation, handling, and packaging of Presumed Asbestos Containing Materials (PACM) and lead 
will be addressed in szpmte technical specifications. Material Handling will develop these specifications 
with input from Earvironmental Safety and Health. Asbestos encountered during this remedial action must be 
prepared for disposal in accordance with the requirements of OAC 3745-20-05 (Standards for Asbestos Waste 
Handling) and the Impacted Material Placement Plan for the OSDF. 
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Impacted material that is to be placed within the OSDF must satisfy OSDF WAC, for 
content and size. 

moisture - 
1) Mobile size reduction equipment may include chipper, grinder, shredder, shear, and baler 

2) Excavation equipment may include front-end loaders, backhoe, hydraulic crane, and track dozers 

3) Transportation equipment may include covered or uncovered dump trucks, stake-bed trucks, forklift, 
flatbed semi trucks, and tank trucks 

Lifting devices shall be tested in accordance with DOE/ID-10500 Hoisting and 'Rigging Manual. 

Separation, packaging, .and transportation of impacted materials and asbestos containing material are part of 
the Division 2 specifications. Refer to Section 2.3.1, Table 2-2. 

2.3.6 I Prncess/Plnlna . .  

Storage and transfer systems shall meet the requirements of DOE Order 6430.1A. Design shall emphasize 
the use of multiple barriers to restrict the movement of wastewater which has the potential for human contact 
or reducing groundwater quality. 

Retention basin lift stations will be equipped with a submersible pump on a guide system to minimize the need 
to enter dme lift station. A check valve will be used to prevent backflow through the pump. Fill controls will 

regulate the pump operation. Mechanical Process is responsible for the specifications of pumps, above-ground 
pipe, pipe supports, and insulation. 

Confinement systems shall meet the criteria in DOE Order 6430.1A, Paragraphs 1300-7 and 1323-5 
Radioactive Liquid Waste Facility. Pumps shall be provided to transfer Area 2, Phase I retention basin 
contents in a common transfer line at a total rate of 600 gpm (maximum) to the SWRB. a 
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An equipment wash facility will be located near the Haul Road exit of the Area 2, Phase I. This facility is 
intended to be used to remove bulk solids from haul vehicles by high-pressure spray. Collected wash water 
from the equipment wash facility will be piped to the existing seepage lift station. 

Area2,PhaseI 
A back-flow p 
support area hydran 

process water will be obtained from the existing 6-inch public water 

Below grade piping will be HDPE. . .  

l%de=dM HDPE pipe will be used for below grade stormwater transfer piping. No leakage monitoring 
. ~~~~~~~~~ will be provided. 2 ....... .ii .... . .....____. .... - ......... 

Except for the buried systems (HDPE), pipe and pipe systems testing shall conform to the requirements set 
forth in ASME B31.3 and ASNT SNT-TC-1A. 

Electrical heat tracing and#aai insulation will be provided for above-grade piping, fittings, valves, and 
equipment that are subject to freezing temperatures and for below-grade piping less than a frost depth of 3.5 
feet, as required. Insulation requirements shall be in accordance with the applicable ASTM insulation and 
sheeting specifications. 

Pipe supports shall be spaced in accordance with ASME B31.3 and PARSONS' span table. Pipe hanger 
material, design, manufacture, selection, application, fabrication, and installation shall be in accordance with 
MSS SP-58, SP-69, and SP-89. Auxiliary steel supports shall be in accordance with ASTM A-36 and A-576. 
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Welding shall be in accordance with ASME B3 1.3 and American Welding Society D 1.1. HDPE pipe material 
shall be joinedlfused per manufacturer's instructions. 

Corrosion, abrasion resistance, and ease of decontamination shall be considered when selecting pipe, fittings, 
valves, and equipment items. 

I P r n L  . .  

Table 2-5 lists the approximate number of design drawings that will be included in the CFC Package. 

Table 2-5 - Mechanical Process/Piping Drawings 

Table 2-6 lists the approximate number of specifications that will be included in the CFC Package. 

Table 2-6 - Division 15 Specifications 

SP - Site Preparation Package 000331 EXCAV - Excavation Package 

OUDATA\OU-2W1165WPP.RV2 2-22 413198, Rev. 2 



1 4 1 8  

The following calculations will be provided: 

1) Pipeline sizing 
2) Pump sizing 

2.3.7 

A radiological control point facility will be established at the egress point of the Area 2, Phase I excavation. 
Lockers and change-out area will be provided. An emergency shower will also be provided at the Area 2, 
Phase I radiological control point trailer. Shower and sink wash water will be collected in a tank and will be 
periodically removed by the contractor. The F'DF office trailer will have lavatory facilities and will have a 

tank for collection of wastewater. Utility water will be supplied to the trailers by connection to the &inch 
public water supply line in Area 2, Phase I. Portable sanitary facilities will be used at all of the waste units 
and will be serviced periodically by the contractor. 

Utility piping for the personnel trailers will be constructed of copper tubing and will comply with ASTM B88. 
Outside aboveground piping will be heat traced and insulated. 

I I 
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2.3.8 

The design and evaluation of ftrcrctmL, SYDLII, SSCsj due to wind, earthquake, and flood 
shall be in accordance with DOE Order 6430.1A and DOE-STD-1020 for PC-2 type structures. SSCs for 
Area 2, Phase I include guys, miscellaneous steel supports, and concrete foundations. 

Dead loads are all loads that remain permanently in place, including weights of all permanent materials, 
equipment, piping, self-weights, and provisions for future loads, if required. The unit weights of materials 
and assemblies may be based on sources or data from manufacturers' drawings and catalogs, and Table C3-1A 
Of ASCE 7-95. 

Live loads shall include all loads resulting from use of the SSCs. Live.loads may act in any direction. Impact 
loads, moving loads, and operating loads shall be considered as part of live loads. Live loads for structures 
shall not be less than the minimum uniform or concentrated loads stipulated in ASCE 7-95. 

Wind loads design criteria presented in this section shall be based on the requirements of DOE Order 6430. lA, 
DOE-STD-1020, and ASCE 7-95. The Ohio Basic Building Code Exposure "C" shall be used for all wind 
load calculations. 

Tornado loads are not applicable and will not be considered given that the SSCs are assumed PC-2, that most 
piping will be located underground, and constructiodexcavation operation will cease during rain/stormy 
weather. I 

The seismic criteria for the design and evaluation of SSCs shall be based on procedures detailed in Subsection 
2.3.1 of DOE-STD-1020, PC-2, and Uniform Building Code (UBC) Section 1628. The earthquake response 
shall be evaluated in accordance with procedures given in UBC Section 1627.8 using the static force method. 
The capacities will be evaluated using the strength design or allowable stress design method. Story drift 
limitations shall be per UBC Section 1628.8. Nonbuilding structures shall meet the requirements of UBC 

(300333 
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Section 1632. Lateral forces on elements of structures and nonstructural components supported by structures 
shall be in accordance with UBC Section 1630. 

f l h x b a &  

Load criteria not specified above shall be in accordance with DOE Order 6430.1A, paragraph 0111-2.8, 
"Other Loads for Buildings and Other Structures. " 

Design requirements for structural materials and design are as follows: 

Concrete: Concrete material, design, and construction shall be per American Concrete Institute 318- 
89. Minimum concrete strength at 28 days shall be 3,000 psi for foundations and 4,000 psi for slabs. 

Reinforcement: Deformed billet steel shall conform to ASTM A615, Grade 60. 

Grout: High strength, nonshrink grout shall be 1-inch minimum thickness. 

Structural Steel: Design, details, fabrication, and erection of structural steel shall conform to the UBC 
and the American Institute of Steel Construction Manual, Ninth Edition. The material for structural 
steel shapes and plates shall conform to ASTM A36. All structural steel shall be painted or 
galvanized. Primary connection bolts shall be high-strength ASTM A325 with hardened nut and 
washer. Secondary connections may be made with A307 bolts, nuts, and washers. 

Field Connections: Connections may be bolted or welded using E70XX electrodes. 

Foundations/Slabs: The provisions of UBC Chapter 18 shall govern the design of foundations. 
Footings will be placed in the upper natural soils or properly compacted fill. Foundations and slabs 
will be designed for an allowable soil bearing pressure based on available geotecbnical data or 
pressure or presumptive values. The bottoms of footings will be placed a minimum of 3 feet below 
adjacent final grade for frost protection. 

Q=mP 

The structural design drawings are included with the civil list, Table 2-1. 

.e 
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Division 3 specifications are with the civil list, Table 2-2. 

The following calculations will be provided: 

1) Foundationdslabs 
2) Structural steel/pipe supports 
3) Guy wire supports 

2-26 
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APPENDIX A 

ARARs AND TBCs FOR AREA 2, PHASE I 

Appendix A has been prepared by FDF and identifies design and implementation-related ARARs and TBCs 
for the A2PI (a.k.a. Area 2, Phase I Remediation Project). Compliance with these ARARs/TBCs is addressed 
therein. See the Sitewide Excavation Plan and the Implementation Plan for further discussion. 

000337 
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EXECUTIVE SUMMARY 

This surface Water Management Plan (SWMP) addresses surface water management of 

stormwater runoff, and other surface water issues at theftwtfs 
during remediation. This SWMP addresses erosion and sedimentation, 

of the South Field (SF), the I 
Pile (AFP) areas. The remediation of 
1 impacted materia 

remediation project will be performed in two phases- 1) Site Preparation, and 2) Excavation. The 
site preparation phase of the M project is scheduled to begin in the summer of 1997. The excavation phase 
of the !iW& project is scheduled to begin in 1998. The excavation phase is scheduled 
to require three construction seasons. 

Three retention basins (Nos. 1,2, and 3) will be constructed in the !WWs -1 area to manage surface water 
during remediation. The retention basins will be lined with one foot of compacted clay cmehkby  a&#$@ a 
geomembrane liner. The non-impacted soil stockpiles and selected collection ditches will be lined with a 
geomembrane liner. Both sediment and stormwater storage capacity will be provided .in the retention basins. 
A minimum of 27 cubic yarddwatershed acre of storage capacity in each basin will be provided for  sediment 
storage. Stormwater storage capacity has been provided above the sediment storage capacity level to store the 
runoff from a 25-year, 24-hour storm for basins 1 and 2 and to store the runoff from a 10-year, 24-hour storm 
for basin 3. Stormwater collected in the basins will discharge through riser pipes and gravity flow to lift 
stations located adjacent to each of the retention basins. From the lift stations, collected runoff will be pumped 
through a c o m m o n d o u b k d d  pipe to the Stormwater Retention Basin (SWRB) , and subsequently conveyed 
to the Advanced Wastewater Treatment (AWWT) facility for treatment prior to discharge to the Great Miami 
River. 

The overall operation of the surface water management system was planned and designed to minimize the 
generation of contaminated runoff and to collect potentially contaminated surface water prior to discharge. 
Run-on control ditches will be constructed prior to remediation to prevent water from upgradient areas from 
flowing across the construction area. These run-on control ditches will remain after remediation to prevent 
potential recontamination. Runoff from disturbed areas will drain to collection ditches which will route the 
runoff to the retention basins. These basins provide temporary storage while allowing for additional sediment 
removal prior to runoff being conveyed to the SWRB and AWWT. Excavation of the sw9f m$#& with 
the highest known levels of contamination (IFP) was prioritized; it will be excavated first. Within the IFP and 
other areas, excavation will be performed to minimize potential cross-contamination. 

. will be graded to dram and upon completion of @q remediatiodexcavation activit istksrte a.:< ...... ... .... : .... ................ . . .. . .. . ... 
9 

Es- 1 Rev. No.: 3 4/3/98 



SECTION 1 

I418 -- 

INTRODUCTION AND PROJECT DESCRIPTION 

1.1 Introduction 

The Femald Environmental Management Project (FEMP) is a 1 ,@@acre facility located in southwestern Ohio 
approximately 18 miles northwest of downtown Cincinnati. The FEMP contains low-level radioactive, solid, 
andhazardous wastes. The 7 &PI Remediation Project (WUEP) consists of the 
following waste units: 

- Active Flyash Pile (AFP) 
- Inactive Flyash Pile (IFF) 
- South Field (SF) 

The SF, IFP, and the AFP are &sa collectively known as the Southern Waste Units fswws). 

a 

This SWMP addresses surface water management during remediation of tfKfwFtfs . The!WUsproject 
ation and removal off impacted material from 

. Impacted material consists of all material placed in the area by previous United States 
(DOE) operations and includes soil, debris (fill), and flyash. Impacted material also 

includes material with contamination levels above the final remediation level (FRL). Most of the impacted 
material will be placed in the OSDF. In addition, q p m x h m ~ : ~  i ,- material 

will be transported to the 
Area pending shipment to an off-site permitted commercial disposal facility. 
o f  lead-contaminated soil will be excavated and shipped offsite for treatment and 
disposal. 

1.2 Purpose 

The FEMP is operating under a National Pollutant Discharge Elimination System (NPDES) Pennit which 
requires the preparation and implementation of a Stormwater Pollution Prevention Plan (SWPP). This 

I 
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SWPPP became e M v e  May 1,1996. Section 6 of the SWPPP addresses discharges related to construction 
activities. The measures outlined in the S W  and details shown on the Construction Drawings and 
specifications will be implemented to effectively manage stormwater and limit the amount of erosion and the 
release of sediment that will occur during the remediation of dKswFffs %P€. 

Stormwater, erosion and sediment control measures are also required to minimize release of radiological 
contaminants. This SWMP has been prepared as a guide to minimize construction-related impacts on water 
quality from erosion and sedimentation, and minimize the spread of contamination during remediation of the 
SWUs @PI. During remediation, Fluor Daniel Fernald, Inc. (FDF) will perform required NPDES 
monitoring at the permitted stormwater outfalls and comply with all applicable Federal, State, DOE, and 
FEMP requirements. 

1.3 Scope 

This S W M P  provides the following information: 

0 Background discussion of the scope of the fwws K?Fi project, 

0 Description of the !WUrproposed surface water management system for the 
Remdation &-$a Project, .. .... .. ... . . . . . . . . . . . . . . . 

0 Description of proposed general and area-specific erosion and sediment control measures, 

0 Description of the type and frequency of maintenance activities required to support the control 
measures. 

The SWMP addresses stormwater management, erosion prevention, sediment control, hydrologic and 
hydraulic loading, physical site characteristics that impact the selection and implementation of control 
measures, and references to established design criteria. Supporting engineering data and calculations are 
attached as Appendix A. 

1 . 4  Construction Drawings and Specifications 

'Ibe construction witbin the-SW& KB?l :......... .... i... will be accomplished in 2 phases; the site preparation phase and the 
excavation phase. Construction Drawings and &&@&I Specifications from both phases are incorporated 
herein by reference. They will be a part of the contract bid documents for that phase of remediation of the 

!WWs =#. The site preparation phase construction will address the stormwater and erosion control 
measures herein discussed (including the retention basins and ditches), the support area, equipment wash area, 
mmfkr line and all other items required to remove impacted material from the53Ws a. The excavation 
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phase construction will address the removal of impacted material from 
disposition of that material. 

X2Pl .. %... ................ and the subsequent 
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SECTION 2 

SURFACE WATER MANAGEMENT SYSTEM 

2.1 Overall Approach 

The principal objectives of surface water management in thd?Wtk are to prevent or minimize 
stormwater runon to the work areas and to control water and runoff has come into contact with 
contamination and/or impacted material. Runon from upgradient areas will be prevented (via diversion ditches 
and berms) from flowing into the construction area; this will minimize the generation of contaminated 
stormwater and sediment. Runon control ditches will be designed to handle the 10-year7 24-hour storm event 
except for ditch 2, ditch 6, and intercep all of which will be designed to handle the 25-year7 
24-hour storm event. Surface water in the roject will be treated as potentially contaminated and 
will be collected in ditches and conveyed to thre tion basins. Water from the retention basins will then 
be pumped to the SWRB and subsequently to the AWWT facility for treatment. The design for basins 1 and 2 

3 based on a 25-year7 24-hour storm event; and a Wyear, 24-hour storm 
. Water that enters the excavations during construction will be collected in 

excavation sumps and handled as described in this plan. 

the IFP, SF, and the AFP areas and cover approximately 15.8 
acres within a total watershed area of 26.0 acres. Iffreswsfsfrave steep outslopes to the west, 
south, and southwest. The IFP and SF outslopes are heavily vegetated with trees and brush. Existing drainage 
consists of sheet flow and shallow concentrated flow that is generally uncontrolled before reaching Paddys 
Run. A portion of the IF'P is situated adjacent to Paddys Run. A rock embankment was constructed under 
Removal Action 29 along a section of the eastern bank of Paddys Run to protect the IFP from stream erosion. 

Because of the proximity of t fKsw9f s  &PI to Paddys Run and the nature of the remediation activities, a 
surface water management system will be used during remediation. Some components of the surface water 
control system will remain in operation through restoration of the %% j#?B area. The surface water 
management system will include diversion ditches and berms to prevent runon from entering the remediation 
areas, and excavation sumps, collection ditches, retention basins, lift stations, and transfer lines to control 
runoff. Existing drainage patterns and facilities will be u t i l i  for stormwater management, wherever 
p i l e ,  by implementing improvements to convey design flows and incorporating erosion control materials 
and revegetation to limit erosion along drainage paths. Where necessary, new ditches or diversion berms will 
be constructed to redirect existing drainage paths away from the construction area. 

See Figure 2-1 for the overall operation of the surface water management system. 
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2.2 Specific System Components 

Specific components of the surface water management system are shown in Figure 2-1 and are described 
below. See the Construction Drawings and Technical Specifications for detailed design information concerning 
stormwater controls. See Appendix A for design calculations. Drainage area maps are presented in 
Appendix B. 

2.2.1 

Runon from upgradient areas will be collected and diverted around the excavation area. Runon will be handled 
by diversion ditches and other components generally located @@@I$ north &de of th&RWs MR. 

A ditch (designated as D-12 on the Construction Drawings) north of the existing road that runs along the 
northern edge of the IFP and SF will be constructed to intercept runon and convey this water westward to a 
new pipe under the road and into an existing catch basin. This catch basin is located at the northwest corner 
of the IFF', arad has an 18-inch corrugated polyethylene pipe which conveys this runon to an existing drainage 
way, approXimately 3 0  feet north of the existing National Pollution Discharge Elimination System (NPDES) 
Discharge Point No. *4004 at Paddys Run. An earthen berm will be constructed around the existing catch 
basin to collect potential runon water from the south side of the road and prevent potentially contaminated 
runoff from entering the system. The existing 18-inch pipe will be extended to discharge at the existing 
NPDES Discharge Point No. *4004. Impacted runoff will be diverted away from NPDES Discharge Point 
No. *4004 and into the retention basins. 

During 
COILstNC to mtercept run0 
the Greater Miami Aquifer (GMA). 

, interceptor ditches 1-3 will be 
owing onto the sands and gravels of 

An earthen berm will be constructed across a low area (topographically) north of the AFP to ensure that runon 
water will not enter the AFP remediation area. 

'Ihe runon control components of the surface water management system will remain in place after restoration 
to prevent runon from uncertified areas upgradient from potentially contaminating the restored areas of the 
fwws . ... . . . . . . . . 

2.2.2 

As remediation is performed, active areas of excavation will be graded to drain to collection points located 
within the excavation area to the extent practical. Temporary excavation sumps will be excavated at these 
cdlection points to temporarily hold the stormmter. Water will be pumped out of the sumps and into retention 
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basins on an as-needed basis to keep the excavation area functional. Multiple sumps/pumps may be used for 
dewatering of the excavation area and will be moved as the excavation of the work face progresses. 

2.2.3 Devices 

Collection ditches will be constructed around the perimeter of the remediatiodconstruction areas to collect and 
convey stormwater runoff to the !3Ws A;2px retention basins. Where possible, the channel slopes will follow 
the existing topography to minimize excavation. The ditches will be trapezoidal (flat bottom) or triangular in 
shape depending on anticipated flow rates and site constraints. Ditches will be lined to prevent channel 
erosion with either erosion control blanket or dumped rock depending on the design flow velocities, see 

Summary of Ditch Performance, Sheet B34, Appendix A. Collection and interceptor ditches excavated into 
the sand and gravels of the GMA will be lined with a geomembrane liner. 

2.2.4 

The fwws .,,::,.gM project area is divided into three major drainage areas (Pl, P2, and P3 as shown in 
Appendix B) based on existing topography. Three retention basins (one per drainage area) will be constructed 
to retain potentially contaminated stormwater runoff. Non-impacted soil removed during basin construction 
will be placed in non-impacted soil stockpile areas (stockpile #1 and stockpile #2 as indicated on the 
Construction Drawings). Material in the non-impacted soil stockpile areas will be left in place for possible 
future use. The retention basins will be graded to prevent retention of water during the restoration phase of 
the project. 

Each retention basin will have a lift station which will pump runoff to the SWRB. The lift station will consist 
of a manhole, pump, and related piping/wiring/etc., and will be located adjacent to each basin. A high 
density, polyethylene (HDPE) riserhtake structure will be constructed inside the basin to feed the lift station. 
The riser wiU be designed with orifices sized to prevent starvation of the pump. The top of the 
riser will have a caplype perforated lid. Consquction details for the lift station and riser/intake structure are 
shown on the Construction Drawings. 

Overflow outlets will be provided for all three basins. The overflow outlets will consist of open, trapezoidal 
channels with invert elevations above the top of the riser pipe and below the top elevation of the basin 
embankment. The overflow outlets for basins 1 and 2 will not discharge unless the 25-year, 24-hour storm 
is exceeded. The overflow outlet for basin 3 will not discharge unless the 10-year, 24-hour storm is exceeded. 
However, all three basii are located in the 100-year floodplain (see Evaluation of the Potential Peak Stages 
in Paddys Run During Storm Events at Cross Sections Close to the Proposed Retention Basin No. 1, and 
additional cross sections, Appendix C z!k and Appendix D). Under certain circumstances, the SWRB will 
bypass the AWWT and discharge directly to the Great Miami River (in accordance with the OU5 ROD, 
Sections 9.1.4 and 9.1.5: Treatment of Discharges). During these periods of stormwater bypass, the outlet 
pumps from the 2, ?%a& &&PI retention basins will continue to pump until the SWRB reaches its 
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capacity below the freeboard level. When the SWRB reaches its capacity, the outlet pumps from the Area52 
retention basins will be turned off and the water will be stored in these bas ins .phkhwMx 

retention basins 
Ul Byeamom. After a sufficient amount of water from the SWRB has been bypassed 

and the water level is below the freeboard level, the outlet pumps at the A ~ M  2, Phase3 
will resume operations and pump the water to the SWRB. 

After & . .  . .  

retention basins 1 and 2 3 

The retention basins and respective drainage areas are described as follows: 

2.2.4.1 Retention Basin 1 

The proposed (developed conditions) P1 watershed is approximately 15.2 acres in size and contains the IFP 
and a portion of the SF and non-impacted soil stockpile area # 1. Runoff will be collected and conveyed to 
Retention Basin 1 (see Construction Drawings and calculations) via collection ditches D 1, D2 (D2A & 
D2B), D3, and D4. Retention Basin 1 will be located south of the IFP and SF and will cover approximately 
1.5 acres of SUrEdce area. This basin is designed to retain the runoff volume from a 25-year, 24-hour storm 
event without discharge to the environment. A lift station with a 400 gallons per minute (gpm) pump system 
will be installed to pump collected runoff to the SWRB. Anticipated dewatering time for a 25-year, 24-hour 
storm event is approximately 72 hours. A 20-foot wide, open trapezoidal channel will be constructed to 
provide positive drainage for overflow occurring from storm events in excess of the 25-year, 24-hour storm 
or during sufficiently large sequential rain events. 

e 

Basin 1 will be constructed almost entirely by excavation with only a minimal amount of fill used for berms. 
Because Basin 1 is located within the GMA, the bottom and side slopes of the basin will be lined with # one- 
foot @ m w f l < o f  ... ..,. .. ..._.., ... ,.+ ...... ,,,. ...,.. 2.: wmpacted clay] and a geomembrane liner. 

2.2.4.2 Retention Basin 2 

"he proposed (developed conditions) P2 watershed is approximately 6.0 acres in size and contains the SF, the 
r e d e r  of the non-impacted soil stockpile area #1, and all of non-impacted soil stockpile area #2. Runoff 
will be collected and conveyed to Basin 2 through collection ditches D5, D6, D7, and D8 (D8A a D8B). 
Basin 2 will be located south of the SF and will cover approximately 0.5 acre of surface area. This basin is 
designed to retain the runoff volume from a 25-year, 24-hour storm event without discharge to the 
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. .  

environment. A lift station with a 100 gpm pump system will be provided to pump collected runoff to the 
SWRB. Anticipated dewatering time for a 25-year, 24-hour storm event is approximately 72 hours. A 15-foot 
wide, open trapezoidal channel will be constructed to provide positive drainage for overflow occurring from 
storm events in excess of the 25-year, 24-hour storm. 

Basin 2 will be CoflStNcted by excavation. Because this basin is located within the GMA, the bottom and side 
slopes of the basin will be lined with a geomembrane liner. 

2.2.4.3 Retention Basin 3 

The proposed (developed conditions) P3 watershed is approximately 4.8 acres in size and contains the AFP. 
Runoff will be collected and conveyed to Basin 3 through collection ditches D9, D10 @10A & anc1 DlOB) and 
D11. Basin 3 will be located south of the AFP and will cover approximately 0.4 acre of surface area. This 
basin is designed to retain the runoff volume from a 10-year, 24-hour storm event without discharge to the 
environment. A lift station with a 100 gpm pump system will be provided to pump collected runoff to the 
SWRB. Anticipated dewatering time for a 10-year, 24-hour storm event is approximately 72 hours. A 15-foot 
wide, open trapezoidal channel will be constructed to provide positive drainage for overflow occurring from 
stom events in excess of the 10-year, 24-hour storm. 

Basin 3 will be constructed by excavation. Because this basin is located within the GMA, the bottom and side 
slopes of the basin will be lined with one foot of compacted clay and a geomembrane liner. 

2.2.5 

, HDPE pipe will be installed to convey runoff collected in the retention basins to the SWRB. 
The main transfer line begins at the lift station at 

An- 

Basin 1 and proceeds in an eastward direction where the lift stations for Basins 2 and 3 discharge into the 
frandkr line. From Basin 3 the transfer line runs northward, east of the AFP, until reaching the termination 
point at the SWRB diversion box (see Construction Drawings). Cleanouts will be provided at strategic low 
points along the run of pipe. Air relief valves will be provided at strategic high points. 

2.2.6 v 
The SWRB will receive all water pumped from the h 2, Fjlme+f A2PI) retention basii. Under normal 
conditions, the SWRB is pumped to the AWWT facility for treatment and discharge, consistent with the 
NPDES and OU-5 ROD requirements. 
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2.2.7 

An equipment wash facility will be constructed north of the IFT. It will be used to remove mud and debris 
from the wheels and undercarriage of haul vehicles prior to using the haul road. Water from the equipment 
wash facility will gravity flow via underground pipe through an oil-water separator to the west seepage control 
lift station and be d to the AWWT. 

2.3 OVERALL SYSTEM OPERATION 

A major goal of the SUrEdce water management system is to prevent potentially contaminated surface water 
from being discharged to the environment prior to treatment. Initial management will be provided by 
constructing diversion ditches and berms at strategic locations to prevent surface water runon from entering 
the &%I area of%dWUs that will be remediated. Runoff from the A2PI area that will be remediated will 
be managed through a series of excavation sumps and collection ditches, which collect and convey runoff from 
the remediation areas to three retention basins. 

The retention basins will provide temporary storage for runoff and pre-treatment of the water by providing 
detention time for sediments to settle out. Lift stations are provided to transfer runoff stored in the basins to 
the SWRB through a# , HDPE transfer line. At the SWRB the potentially contaminated runoff 
is stored until it can be treated at the AWWT. During high flow conditions when the SWRB is at full capacity, 
the pumps at the retention basin lift stations will be shut off until adequate drawdown at the SWRB. 

At the AWWT facility the water will be treated as required prior to being released to the Great Miami River. 
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SECTION 3 

STORMWATER MANAGEMENT 

Stormwater management as described in this Surface Water Management Plan addresses the peak runoff that 
discharges (and will discharge) from the A2PI area during existing, constructiodremediation, and restoration 
conditions. The goal of stormwater management is to prevent a significant increase in the peak runoff during 
remediation and restoration activities. 

The A2PI project site is currently vegetated and consists of sheet flow and shallow concentrated flow in the 
upper watershed areas, leading to concentrated flows in drainage ways around the area. All stormwater from 
thefwws';AzpI ..................... ..$ project site presently flows into Paddys Run. Prior to the start of remediation a surface water .. 

management system will be implemented to prevent runon to the site, and collect and convey runoff from the 
site for storrn events up to the 25-year, 24-hour storm for Retention Basins 1 tk and 2, ditches 2 13 &id 6, and 
interceptor ditches 1-3. Retention Basin 3 and the remaining ditches will collect and convey runoff from the 
site for storm events up to the 10-year, 24-hour storm. Since runoff from the site will be pumped to the 
SWRB, the peak runoff from the area to Paddys Run will be reduced during remediatiodexcavation. 

After remediation the area will be restored to the approximate ori@ topography. Land use after remediation 
will be undeveloped with a vegetated cover. Based on an undeveloped land use scenario, the peak and total 
amount of runoff from .,..:. :::,:;:.3:.., after remediation can be expected to be similar to the conditions that 
existed '@a 1952. 
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SECTION 4 

EROSION AND SEDIMENT CONTROL MEASURES 

4 . 1  Overall Concept 

Soil conservation practices, combining vegetative and structural measures, have been incorporated in 
construction documents to mitigate soil erosion damage, off-site sediment migration, and water pollution from 
erosion. Many of these measures will be long-term in nature and will become part of the completed 
construction project (Le., grading, and permanent seeding). Other measures will be temporary and will be 
removed by the excavation Contractor at the completion of excavation and interim restoration. The selection 
of erosion and sediment control measures was based on several general principles including the following: 

0 

0 

0 

minimization of erosion through project design, 
incorporation of temporary and permanent erosion control measures, 
removal of sediment prior to discharge. 

Erosion and sediment control measures incorporated into the A2PI project incorporate applicable State, 
Federal, DOE, and FEMP requirements. The FEMP standards for erosion and sediment control follow the 
Ohio Department of Natural Resources (ODNR) and United States Soil Conservation Service standards for 
construction and materials. Vegetative stabilization, silt fencing, and ditch protection will be implemented in 
accordance with Ohio Department of Transportation Construction and Material Specifications and the Location 
and Design Manual, Volume Two, Drainage. A generalized description of proposed erosion and sediment 
control measures is presented in this section. Construction details for erosion and sediment control measures 
are included in the Construction Drawings and Technical Specifications. 

4.2 Specific Components 

There are two types of erosion and sediment control measures: temporary and long-term measures. 
Temporary measures include silt fencing, Crusting agents, stabilization measures (vegetation, matting, dumped 
rock), and sediment storage capacity within retention basins. Long-term measures include design features &ch 
as grading, vegetation, and dumped rock. Both temporary and long-term measures are discussed below. 

4.2.1 

Sit fencing will be used to intercept sheet flow, retain sediments, and disperse flow prior to runoff reaching 
the collection ditches. Prior to clearing, grading, and excavation activities, silt fencing will be installed along 
downgradient perimeters to prevent migration of sediment eroded from exposed areas. Silt fencing will consist 
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of a woven mter fabric attached to wooden posts. Silt fencing will be constructed so that the toe of the filter 
fabric is securely buried to prevent water from undercutting the fence. Silt fencing will be installed in 
accoTdance with details presented on the drawings and in accordance with manufacturers recommendations. 
The locations presented on the Construction Drawings for the project areas are considered the minimum 
necessary during construction. Intermediate silt fencing may be used by the Contractor to control and slow 
down flows in active excavation areas. The Contractor shall install breaks and overlaps in the silt fencing to 
allow vehicle access to the construction areas. 

Inspection of silt fence shall occur at regular intervals as outlined in Section 6. 

4-2-32 ........ 

Although the primary purpose of the retention basins is to collect and hold runoff for treatment, the basins also 
provide an additional measure of sediment control. Runoff is detained in the retention basins until pumpxi 
to the SWRB. Because the rate of pumping to the SWRB is less than 1 cubic feet per second (cfs) (one cfs 
is 448.8 gallons per minute), which is small compared to discharges from standard outlet structures (usually 
several cfs), the retention basins provide a large detention storage time for sediments to settle out. 

To account for the sediment removal capability of the retention basins, the basins have been designed with 
sediment storage capacities in excess of the 27 cubic yards per watershed acre as recommended in the ODNR's 
"Rainwater ami Land Development Manual". For storm routing purposes, the sediment storage volume was 
assumed as dead storage (Le., at full sediment capacity) and was not included in the basin volume 
computations. The designed versus required sediment storage capacity for each basin is given below: 

Watershed Area = 15.2 Acres 
Sediment Storage Required = 0.25 Acre-Feet 
Sediment Storage as Designed = 0.38 Acre-Feet 
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Watershed Area = 6.0 Acres 
Sediment Storage Required = 0.10 Acre-Feet 
Sediment Storage as Designed = 0.11 Acre-Feet 

Watershed Area = 4.8 Acres 
Sediment Storage Required = 0.08 Acre-Feet 
Sediment Storage as Designed = 0.10 Acre-Feet 

4.2.43 

Grading design features incorporated into the remedial design to control erosion include runon controls, 
limiting steep slopes, routing runoff to surface water collection ditches, limiting discharge and flow velocities 
in the collection ditches to the extent practical, and lining collection ditches with erosion control blankets or 
dumped rock as required to maintain non-erosive velocities. A sediment barrier, comprised of a geotextile 
fabric tube filled with crushed rock, is used to slow velocities in critical areas in ditches with geomembrane 
liners. 

4.2.5 0 
repmjectareawill be 
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Where added erosion protection is necessary for protection from excessive velocities, diversion ditches will 
be lined with dumped rock. Also, the existing drainageway north of the AFP, and where the unnamed 
tributary discharges into Paddys Runlust west of the IFP, will be lined with dumped rock. Dumped rock will 
be placed in these locations to prevent further erosion as shown on the Construction Drawings. 

4.3 Design Criteria and Standards 

The criteria used to design the various components of the surface water management plan are described below. 

Retention Basins 1 and 2 are designed to retain the runoff from a 25-yearY 24-hour storm event 
without discharge to the environment. Retention Basin 3 is designed to retain the runoff from a 10- 
year, 24-hour storm event without discharge to the environment. 

Retention basins are designed with a sediment storage capacity which exceeds the recommended 27 
cubic yards per watershed acre. 

Pump rates at the lift stations are designed to convey accumulated water from the design storm event 
in approximately 72 hours. a 
Runon and diversion and collection ditches (drainage ditches) and culverts are designed based on a 
10-year, 24-hour storm frequency, except ditches 2 and 6, and interceptor ditches 1-3, which are 
designed based on a 25-year, 24-hour storm frequency, see Summary of Ditch Performance, !3mt 
e Appendix A 

Various standards and good engineering practices were used in the technical portion of the design. See 
calculations in Appendix A @t#&$W for a listing and discussion of the standards and practices used. 
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SECTION 5 

IMPLEMENTATION 

Because of the large expanse of area that will be impacted by remediation, relatively steep slopes, and close 
proximity to Paddys Run, intensive erosion control measures will be required to minimize erosion and 
maximize the capture of sediment. In conjunction with stormwater management measures, silt fencing will 
be installed along perimeter downslope areas (along contours) and drainage ditches, where necessary, prior 
to the beginning of excavation activities. 

Once excavation of impacted material and contaminated soil begins, erosion and sediment control measures 
will be integrated with stormwater management measures. Runoff from the active working face will either 
be gravity drained to collection ditches and basins, or collected in excavation sumps and pumped to collection 
ditches or directly to the retention basins. Initiation of the surface water management system will commence 
during site preparation and remain in operation until the final phase of soil remediation 
is complete. Runoff from all areas will be routed to the retention basins until the areas are certified below 
FRLs and all upslope soils are stabilized with vegetation. The Contractors will be required to periodically 
remove sediments from silt fences, drainage ditches, and retention basins to maintain desired performance. 
Sediment removed from silt fences, drainage ditches, and basins will be managed as impacted material and 
disposed of in the OSDF, in accordance with the Technical Specifications. 

Areas in which work will not occur for 45 days will be stabilized within 7 days (see Site Preparation Technical 
Specification fection 02270 . Vegetation standards, 
specifically percent grass coverage, are discussed in Site Preparation Technical Specification fection 02900 

. Areas will also be stabilized to the extent practical 
prior to winter shutdown. 

5.1 General Construction Practices 

In general, it is advantageous to disturb only as much ti2@ area as necessary to accommodate construction 
needs. Limiling the extent of grading and excavation will minimize disturbed areas subject to erosion at any 
given time. However, disturbed areas may be expanded to separate work areas and provide more room to 
work for safety reasons. The construction phasing ultimately incorporated into the work plan is dependent on 
several factors including the following: 

0 Contractor's management strategies, 
0 construction conditions, 
0 s e a ~ ~ n a l  and weather conditions. 
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The following construction practices will be followed as a general rule. 

a All erosion and sediment control measures are to be installed prior to or as the first step in 
excavation. 

a Disturbed/elrposed areas will be excavated as quickly as practical. Disturbed areas which will 
remain unworked for 45 consecutive days or greater will be stabilized with a temporary 
vegetative cover or other measures, such as mulching, within 7 days. 

a AU erosion and sediment control measures shall be maintained and/or modified as approved 
by FDF in accordance with regulatory criteria during construction to comply with this plan. 

0 Potential cross-contamination from vehicle traffic will be prevented by stabilization of 
entry/exit routes, equipment washing, and monitoring vehicles exiting the work zone. 

5.2 Construction Sequencing 

The following sections discuss the general erosion control sequencing plan (during site preparation) and the 
excavation sequencing plan. 

5.2.1 al F r o a t e  Prqmmtm.4 

step 1. Establish site boundaries and access controls. 

step 2. Install silt fence and diversion ditches in locations indicated on the Construction Drawings. 

step 3. Strip the surface (if not certified below FRLs by FDF) from areas designated for retention 
basin construction and stockpile the material within the boundaries of the impacted material 
stockpile within the SF to be field located as noted on the Construction Drawings. 

step 4. 

step 5. 

Complete excavation of retention basins to lines and grades shown on the plans. Prior to 
excavation (to the extent practical), FDF will determine whether material to be excavated is 
below FRIS. During excavation FDF may perform additional monitoring with real-time 
instnunens. Soil suspected to be impacted (not below FRIS) will be placed in Impacted 
Material Stockpile shown on the Construction Drawings. Other soil will be placed in the 
Non-Impacted Material Stockpile Areas as shown on the Construction Drawings. 

Install risers, barrels, lift stations, and transfer lines for the retention basins as shown on the 
Construction Drawings. 

04)BB,"Cc37 
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Step 6. 

step 7. 

.* Step8. 

5.2.2 

step 1. 

step 2. 

step 3. 

step 4. 

step 5 

Step 6 

step 7. 

step 8. 

step 9. 

step 10. 

step 11. 

Install compacted clay subgrade 
retention basins. 

and geomembrane liner in the 

Divert flow into the retention basins by constructing collection ditches. 

Construct equipment wash facility and associated devices. 

Establish site boundaries and access controls. 

Establish erosion, siltation, and surface water controls in locations indicated on the plans and 
as shown in the details. Confirm that all erosion and sediment controls are in place and all 
runoff from potentially contaminated and disturbed areas flows to the retention basins. 

Clear remaining trees and vegetation. Stumps will be ground in place and excavated with 
surface soil removal. 

Excavate impacted material to the limits indicated on the Construction Drawings. 

Excavate construction sumps near working face to collect runoff. 

As excavation progresses, relocate sumps as required. 

When excavation is completed in a discrete area, certification samples will be collected (by 
mF). 

Upon certification bat soils remaining in the remediation area meet FRLs, interim restoration 
shall be performed. 

Apply seed and mulch to all disturbed areas. 

Inslall temporary erosion and sedimentation controls for decommissioning of retention basins. 

Upon verification that the excavatiDn 
established stand of vegetation, accumulated sediments, 
geomembrane liner shall be removed from the retention basins 1 and 

meets FRLs and has an 
, and the 

5-3 RW. NO.: 3 413198 



Step E$@. Remove temporary erosion and sedimentation controls following completion of final grading 
activities and after the excavation areas have an established stand of vegetation. Seed and 
mulch any areas disturbed by this activity. 

5-4 Rev. No.: 3 43/98 



SECTION 6 

11418 

SEDIMENT CONTROL MAINTENANCE AND MONITORING 

6.1 Monitoring and Inspection 

The erosion and sediment controls identified in this SWMP will be monitored by a qualified representative of 
the Contractor and FDF every 7 calendar days or within 24 hours of a precipitation event of 0.5 inches or 
greater during the construction phase of the project. Inspections will include areas under excavation, 
u n s t a b i i  exposed areas, erosion control measures, and locations where vehicles enterlexit the project area. 
Where portions of the project area have been completed and permanent erosion control measures have been 
implemented, inspection will be conducted at least once every month until the entire project area is completely 
stabilized. All inspections will be conducted and documented in accordance with the SWPPP. 

Disturbed areas and areas used for storage of materials that are exposed to the elements will be inspected for 
evidence of, or for the potential of, pollutants entering local drainage systems. Locations where vehicles exit 
the A2PI area will be inspected for evidence of off-site tracking of contaminated soil or impacted material. 

If the inspections indicate that control measures are not adequate or effective, modifications to the control 
measure will be implemented immediately by the Contractor. A report summarizing the scope of the 
hpection, name of the inspector, inspection date, observations relating to the implementation of this plan, and 
necessary Corrective action measures (if any) will be made and retained in the FDF project files to demonstrate 
compliance. The reports will either identify any areas of noncompliance with this plan, or contain a 
certification that control measures are effective and in compliance with this plan. 

6.2 Maintenance 

Erosion and sediment controls will be maintained in good operating condition until the A2PI area has 
been completely stabilized and the soils remaining in the A2PI area are certified to meet FRLs. Specific 
maintenance procedures will address silt fencing, drainage ditches, retention basins, and the equipment wash 
facility. 

6.2.1 

As sediment collects along the silt fences, the fences will be cleaned to maintain desired removal performance 
and prevent structural failure of the fence. During site preparation the sediment will be removed by the 
Contractor and managed as impacted material and placed in the impacted material stockpile for subsequent 
placement into the OSDF. During excavation, the sediment will be removed by the Contractor and placed into 

Q(-J03SB 
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tile OSDF. 'Ihe perimeter silt fencing will remain in place until excavation activities in the area are completed 
and vegetative cover or other erosion control measures are adequately established. 

6.2.2 

'The Contractor will be required to periodically remove sediment from the drainage ditches to maintain 
conveyance. Sediment removed from ditches during site preparation will be managed as impacted material 
and placed in the impacted material stockpile for subsequent placement into the OSDF. During excavation, 
the sediment will be removed by the Contractor and placed into the OSDF. 

6.2.3 

The Contractor will be required to periodically remove sediment from the retention basins to maintain desired 
sediment storage capacity. Sediment removed from basins during site preparation will be managed as 
impacted material and placed in the impacted material stockpile for subsequent placement into the OSDF. 
During excavation, the sediment will be removed by the Contractor and placed into the OSDF. 

.. 6.2.4 nt W- 

e Sediments will be removed from the trench and oil/water separator as required. During site preparation, 
sediments removed from the Equipment Wash Facility will be managed as impacted material and placed in 
tile OSDF. During excavation, the sediment will 

be removed by the Contractor and placed into the OSDF. 
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ENGINEERING CALCULATIONS 
TITLE AND SUMMARY SHEET ERA PROJECT 

SUMMARY OF CONCLUSIONS 

Date 10/10/97 
Sheet 1 of 13 

Originator's Signature 
and Date 

Proj. Order No. 165 Calculation No. 15-01 

Project Title SOUTHERN WASTE UNITS 

Calculation Subject STORMWATER MANAGEMENT Date VerifiedKhecked 

STATUS: PRELIMINARY FINAL X SUPERSEDED VOID 
% 

~ 

STATEMENT OF PROBLEM 

1) Determine size of three retention basins required to collect and retain runoff from the 
25 yr-24 hr precipitation event (Basins 1 & 2) and the 10 yr-24 hr precipitation event (Basin 3). 

2) Determine site of collection ditches and culverts required to convey a 10-yr storm event to the 
retention basins. Due to the close proximity to Paddys Run, Ditch 2 & Ditch 6 will also be 
evaluated for the 25-yr storm event. 

ernate Calculation 

7 

05/93 ' '  
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I PARSONS 

ENGINEERING CALCULATIONS 
BASIS SHEET a Revision No. 3 

Sheet 2 of A 

Proj. Order No. 165 Calculation No. 15-01 

Project Title Southern Waste Units 

Calculation Subject Stormwater Management Date VerifiedKhecked 

Prepared By: 

Date 10/10/97 

SUMMARY OF DATA SOURCES - CODES - ASSUMPTIONS 

7 19- TR-55’” Hv-V for W- 

ds. 1989. Ppad-7’” D m  PQ&AnaLysis 3. 

4. 1995. F l o w t e r  m v 5.13 a 
5. US. W e a t h e r B u r e a u .  R H  Fr- of 

6. v, 4ugust 1987 

7 .  

8. FHWA. H- of H i m  CulutTs. HDS No. 5. 1985 

ODOT. Lo- Desi- 2 Dr-an 

9. F F.. & W W . .  -of - 6-1976. M&raw-mll * I  a 

CqPFS 

D e v v  

1. to 

ex- Therefare. a r m w i o r  to. a n d a  . .  



ENGINEERING CALCULATIONS 1418 
BASIS SHEET 

SUMMARY OF DATA SOURCES - CODES - ASSUMPTIONS (continued) 

a S h e e t 3  & \ a  

2. Ditches and Culverts: Both existing and proposed conditions were evaluated, with the 

'one producing the highest flow rates used in design. 

The Rainfall Intensity-Frequency-Duration Curve for the Fernald area has the shortest 

duration equal to 10 minutes. The time of concentrations (tJ computed for drainage 

areas P1, P2, and P3 were less than 10 minutes. Since the drainage areas for ditches 

are smaller than basin drainage areas (and subsequent to's for ditches less than those 

for basins), calculations fort, for ditch and culvert drainage areas were not performed 

(except for Ditch-1 2, and Culvert-4). Instead, the smallest duration (10 min.) from the 

Rainfall Intensity-Frequency-Duration Curve were used to calculate rainfall intensities. 

3. 

For Ditch-1 2 and Culvert-4, G's were calculated using SCS methodologies due to the 

relatively large, flat drainage areas. 

4. Ditches were designed based on uniform flow. 

5. The existing ditches and 24" dia. culvert at the proposed wheel wash area were 

designed under Calculation No. 15-02, for PO1 58 (Haulroad Upgrade Project), and is 

included for information as an attachment to this calculation. 

The existing catch basin and 18" corrugated HDPE storm drain located west of the 

Inactive Flyash Pile was designed under Calculation No. 15-01, for PO139 (Design of 

6. 

Seepage Collection & Removal of Sediment), and is included for information as an 

attachment to this calculation. 

The Contingency Stockpile Area (Stockpile #2), located north-northwest of ditch-1 2, 

may or may not be utilized, depending on the amount of excess soil. Therefore, 

ditches 8A, 8B, and Basin 2 were designed assuming that this stockpile area would 

be utilized. 

Dumped Rock Fill will be used in ditches that do not have a geomembrane liner where 

velocities are greater than 4.0 fps for erosion control blanket lining. ODOT Type "C" 

dumped rock fill will be used due to the small geometrical shape of the ditches. 

7 .  

8. 



ENGINEERING CALCULATIONS 
BASIS SHEET 

SUMMARY OF DATA SOURCES - CODES - ASSUMPTIONS (continued) 

9. Ditches 2B, 3-7, and 9 will have a geomembrane liner. Where velocity checks are 

used, flow depths will be determined using a broad-crested weir analysis. 

05/93 
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Code Verification Status: REV 0. Nov 1992 

Description of Program: DeveloDes ru noff hvdrwmhs Der SCS TR-55. 
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PurposeDescription of Calculation: 
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Computer Code: Flow Master Version: 5.13 

Code Verification Status: 

Description of Program: 

Source of Data: 

Rev 0. Feb. 1997 

CO mputes solutions to u niform flow oDen channel hvdraulic problems 

Refer to Data Sources. Sheet 2 

PurposeDescription of Calculation: 
lining material. 

Used to evaluate and select drainwe channel geometrv and a m t a b l e  

Run Performed By: T. Brown 

Datemime of Run: 

Computer Time of Run: d a  

Input Filename: 
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Computer Code: POND -2 Version: 5.17 

Code Verification Status: REV 0. NOV 1992 

Description of Program: 
an outflo w hvdroeraDh usinP - level-Do01 routine techniaues 

Source of Data: 
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Refer to Data Sources. Sheet 2 

PurposeDescription of Calculation: 
Storm event. 
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Run Performed By: T. Brown 

Datemime of Run: various. see ComDuter Drint-outs 

Computer Time of Run: n/a 

Input Filename: See attached list on Sheets 8-1 1 

Output Filename: See attached list on Sheets 8-11 
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CALCULATION SHEET EEEa 
DATE TITLE: STORMWATER MANAGEMENT 

I I I I 

I I I I AUTHOR: T. Brown S " M  84 \z PO1 65 

RESULTS: 

The results from the routing of the 25-year, 24-hour storm event through retention basins 1 & 2 are as follows: 

RETENTION BASIN 1 

a, = 88 CFS 

Initial Storage (Assumed 
full of sediment) = 0.36 AC-Ft 

Overflow Elev. = 538.5 

Water Surface Elev. (WSE,) = 

0, Discharge = 0 CFS 

537.87 

RETENTION BASIN 2 

a, = 34 CFS 

Initial Storage (Assumed 
full of sediment) = 0.1 1 AC-Ft 

Overflow Elev. = 537.0 

Water Surface Uev. (WSEE) = 

0, Discharge = 0 CFS 

536.63 

The results from the routing of the 10-year, 24-hour storm event through retention basin 3 are as follows: 

RETENTION BASIN 3 

Q I O  = 21 CFS 

Initial Storage (Assumed 
full of sediment) = 0.10 Ac-Ft 

Overflow Elev. = 540.0 

Water Surface Elev. = 539.89 

Q,o Discharge = 0 CFS 

The retention basins do not discharge during the design storm events and are acceptable. 

The diversion ditches and culverts were designed to accommodate a 10-year storm event. 
The results for diversion ditches and culverts are included within the body of the calculations. 

12/92 000403 
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ATTACHMENT A, RETENTION BASINS 

Methodology 

This calculation is performed by examining the existing and proposed conditions to 
identify the "worst case" for storm volumes. 

The existing drainage area for each basin is computed using the existing 
topography. The proposed drainage area for each basin is computed on the final 
grading plan. Time of concentrations are determined using sheet flow, shallow 
concentrated flow, and channel flow as required by the drainage characteristics of 
each drainage area. See Drainage Area Map in Appendix B of the Surface Water 
Management Plan. A weighted curve number is developed for each drainage area 
based on soil types and conditions within the drainage area. The proposed inflow 
hydrographs are then developed using SCS Technical Release No. 55 (TR-55) and 
the computer program Quick TR-55. Retention Basins No. 1 & 2 will use the 25 yr 
- 24 hr storm as the design storm event. Retention Basin No. 3 will use the 10 yr - 
24 hr storm as the design storm event. The drainage areas for each basin under 
existing and proposed conditions are as follows: 

EXISTING PROPOSED 

Basin 1 14.33 AC 15.23 AC 
Basin 2 7.04 AC 6.1 AC 
Basin 3 4.78 AC 4.78 AC 

By inspection, The worst-case volume condition for basin 1 and basin 3 will occur 
during proposed conditions due to the size of the drainage areas and the use of 
higher curve numbers for disturbed conditions. However, for basin 2 it is not 
apparent which condition will generate the largest storm runoff volume. Therefore, 
runoff hydrographs will be generated for each condition and routed through the 
storage volume estimate routine of the Pond-2 computer program. The condition 
which produces the largest estimated storage volume will be used as the worst- 
case and will be routed through the basin. 

Stage-storage information is developed from the grading plans for each basin. This 
information is entered into the Pond-2 computer program. Since the basins retain 
the design storm instead of regulating outflow, an outflow rating table is not 
required. Also, the pumping rate at the lifts stations (400 gallons per minute at '  
basin 1, and 100 gpm at basins 2 & 3) was not considered when routing the design 
storm event. 

The inflow hydrographs are then routed through the basins using level-pool reservoir 
routing techniques found in the Pond-2 computer program. Maximum water 
surface elevations due to storage of the entire storm volume are evaluated to 
ensure that adequate volume is provided to contain the design storm events. 



Variables used in development of the inflow hydrographs are taken from TR-55. 
Variable definitions, values used, and reference location within TR-55 are defined. 

l i m e  of Concentration 

Time of concentration is comprised of travel times from sheet flow, shallow 
concentrated flow, and channel flow components. Each component is described as 
follows: 

Sheet Flow (Equation 3-3) 

T, = 0 .007 (n x L)O.* 

(P2)0.5 
where: 

T, = Travel time (hrs) 
n = Manning's roughness coefficient. Use following values from Table 3- 

1, Page 3-3 for n: 

n = 0.01 1 for bare soil conditions, 
n = 0.13 for range conditons (vegetated) 

P, = 2 yr - 24 hr rainfall (in.). The 2 yr - 24 hr rainfall is used in the SCS 
equation for sheet flow for any storm frequency. For the Fernald 
Area use 3.0 inches (Reference 5) 

L = Flow Length (ft) 
s = Land slope (ft/ft) 

Shallow Concentrated Flow (Page 3-1 1 

T,= L / 3 6 0 0 x V  

where: 

T, = Travel time (hrs) 
L = Flow Length (ft) 
3600 is conversion factor from seconds to  hours 
V = Average velocity (ft/s) taken from Figure 3-1 

Channel Flow (Page 3-31 

T,= L / 3 6 0 0 x V  

T, = Travel time (hrs) 
L = Flow Length (ft) 
3600 is conversion factor from seconds t o  hours 
V = Average channel velocity taken from equation 3-4 



Runoff Curve Number 

A weighted curve number is derived for watershed areas based on the soil type, 
hydrologic soil group, cover type, and treatment. The soil types in the area and the 
hydrologic soil groupings are based on soil surveys of the area (Reference 6, see 
Attachment E). The cover types and treatment (Le., proposed-bare soil conditions, 
or existing-wooded conditons) are based on the expected conditions to  be 
encountered during the project. Curve numbers are assigned based on the Curve 
Number Tables 2-2a, 2-2b, and 2-2c. 

' 



RETENTION BASIN I 



5Kf. m 4 B 8 
Quick TR-55 Ver.5.46 S/N: 
Executed: 10:05:30 08-19-1997 c:\pol65tk\Pl.TCT 

RETENTION BASIN - 1 

Tc COMPUTATIONS FOR: P1 

SHEET FLOW (Applicable to Tc only) 
Segment ID 1 
Surface description BARE 
Manning's roughness coeff., n 0.0110 

Land slope, s ft/ft 0.0210 

Flow length, L (total < or = 300) ft 280.0 
Two-yr 24-hr rainfall, P2 in 3.000 

0.8 
-007 * (n*L) 

T = -------------- hrs 0.05 
0 . 5  0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 2 

Watercourse slope, s ft/ft 0.1120 

Surf ace (paved or unpaved) ? Unpaved 
Flow length, L ft 240.0 

0.5 
Avg.V = Csf * (s) ft/s 5.3996 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

a 
T = L / (3600*V) hrs 0.01 

= 0 . 0 5  

= 0.01 

CHANNEL FLOW 
Segment ID 3 
Cross Sectional Flow Area, a sq.ft 10.00 
Wetted perimeter, Pw ft 12.47 
Hydraulic radius, r = a/Pw ft 0.802 
Channel slope, s ft/ft 0.0080 
Manning's roughness coeff., n 0.0400 

Flow length, L ft 305 

T = L / (3600*V) hrs 0.03 = 0.03 

....................................................................... a, TOTAL TIME (hrs) 0.09 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:05:30 08-19-1997 c:\pol65tk\Pl.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

RETENTION BASIN - 1 

800413 



P1 WATERSHED, CHANNEL FLOW 
Worksheet for Trapezoidal Channel 

Project Description 
Project Fiie c:\pol65d\swu.fm2 
Worksheet P1 WATERSHED, CHANNEL FLOW 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Sotve For Discharge 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.008000 Wft 

Left Side Slope 
Right Side Slope 
Bottom Width 8.00 ft 

Depth 1.00 ft 
2.000000 H : V 
2.000000 H : V 

Results 
Discharge 28.68 cfs 
Flow Area 10.00 ft2 
Wetted Perimeter 12.47 ft 
Top Width 12.00 ft 
CriticalDepth 0.69 ft 
Critical Slope 0.028706 Wft 
Velocity 2.87 ftls 
Velocity Head 0.13 ft 
Specific Energy 1.13 ft 
Froude Number 0.55 
Flow is subcritical. 

Notes: 

THIS ANALYSIS WAS TO DETERMINE THE FLOW AREA, WElTED PERIMETER, AND HYDRAULIC RADIUS 
OF D-3 FLOWING 1 FT. DEEP. 

RESULTS USED TO DETERMINE TRAVEL TIME FOR CHANNEL FLOW COMPONENT OF TIME OF 
CONCENTRATION OF P I  DRAINAGE AREA. 

08/19/97 
101335AM Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666 

FlowMaster 6.13 
Page 1 of 1 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:15:12 08-19-1997 

RETENTION BASIN 1 
59% HoA, 20% HeF, 10% MaB, 

10% Gn, 1% Gravel Road 

RUNOFF CURVE NUMBER DATA .................................................................. .................................................................. 
Composite Area: 

AREA CN 
SURFACE DESCRIPTION (acres) ---- ................................ --------- 

HoA, (C): FALLOW, BARE SOIL 8.97 91 
MaB, (C) : FALLOW, BARE SOIL 1.52 91 

Gravel Road 0.15 91 

HeF, (B) : FALLOW, BARE SOIL 3.04 86 
Gn, (B) : FALLOW, BARE SOIL 1.55 86 

COMPOSITE AREA --- > 15.23 89.5 
..................................................... 

(94 



Quick TR-55 Ver.5-46 S/N: 
Executed: 10: 15: 12 08-19-1997 

RETENTION BASIN 1 
59% HoA, 20% HeF, 10% MaB, 
10% Gn, 1% Gravel Road 

RUNOFF CURVE NUMBER SUMMARY .................................................................. .................................................................. 



Quick TR-55 Version: 5.46 S/N: Page 1 
Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 08-19-1997 10:17:37 

Hydrograph file: --> C:\P0165TK\P1-25.HYD 
Watershed file: --> C:\P0165TK\Pl . MOP 

RETENTION BASIN 1 
PROPOSED CONDITIONS 

P1 15.23 90.0 0.10 0.00 4.80 I 3.68 .05 .10 

* Travel time from subarea outfall to composite watershed outfall point. 
............................................................................... 

Total area = 15.23 acres or 0.02380 sq.mi 
Peak discharge = 88 cfs 

>>>> Computer Modifications of Input Parameters <<<.e< 

Input Values Rounded Values Ia/P 
Subarea Tc * Tt Tc * Tt Interpolated Ia/P 

Description (hr) (hr) (hr) (hr) (Yes/No) Messages . 

P1 0.10 0.00 ** ** No Computed Ia/p < .1 

** Tc f Tt are available in the hydrograph tables. 

............................................................................... 

............................................................................... 
* Travel time from subarea outfall to composite watershed outfall point. 



Quick TR-55 Version: 5-46 S/N: Page 2 
Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 08-19-1997 10:17:37 
Watershed file: --> C:\P0165TK\Pl MOP 
Hydrograph file: --> C:\P0165TK\P1-25.HYD 

RETENTION BASIN 1 
PROPOSED CONDITIONS 



Quick TR-55 Version: 5.46 S/N: 
5 m  h\Z 

Page 3 
Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 08-19-1997 10:17:37 
Watershed file: ---> C:\P0165TK\Pl . MOP 
Hydrograph file: ---> C:\P0165TK\P1-25.HYD 

RETENTION BASIN 1 
PROPOSED CONDITIONS 



uick TR-55 Version: 5.46 S/N: Page 4 
Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 08-19-1997 10:17:37 
Watershed file: --> C:\P0165TK\Pl . MOP 
Hydrograph file: --> C:\P0165TK\P1-25.HYD 

RETENTION BASIN 1 
PROPOSED CONDITIONS 

Time Flow 
(hrs) (cfs) ----------------- 
11.0 2 
11.1 2 
11.2 3 
11.3 3 
11.4 4 
11.5 4 
11.6 5 
11.7 13 
11.8 21 
11.9 29 
12.0 57 
12.1 88 
12.2 55 
12.3 19 
12.4 13 
12.5 11 
12.6 9 
12.7 8 
12.8 7 
12.9 6 
13.0 6 
13.1 5 
13.2 5 
13.3 4 
13.4 4 
13.5 4 
13.6 4 
13.7 4 
13.8 4 
13.9 3 
14.0 3 
14.1 3 
14.2 3 
14.3 3 
14.4 3 
14.5 3 

Time Flow 
(hrs) (cfs 1 ----------------- 
14.8 3 
14.9 3 
15.0 3 
15.1 3 
15.2 3 
15.3 2 
15.4 2 
15.5 2 
15.6 2 
15.7 2 
15.8 2 
15.9 2 
16.0 2 
16.1 2 
16.2 2 
16.3 2 
16.4 2 
16.5 2 
16.6 2 
16.7 2 
16.8 2 
16.9 2 
17.0 2 
17.1 2 
17.2 2 
17.3 2 
17.4 2 
17.5 2 
17.6 2 
17.7 2 
17.8 2 
17.9 2 
18.0 2 
18.1 2 
18.2 2 
18.3 2 



14.6 
14.7 

3 
3 

18.4 
18.5 

5 m  A \ q  2 
2 



Quick TR-55 Version: 5.46 S/N: Page 5 
Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 08-19-1997 10:17:37 
Watershed file: --> C:\P0165TK\Pl . MOP 
Hydrograph file: --> C:\P0165TK\P1-25.HYD 

RETENTION BASIN 1 
PROPOSED CONDITIONS 

Time Flow 
(hrs) (cfs) ----------------- 
18.6 1 
18.7 1 
18.8 1 
18.9 1 
19.0 1 
19.1 1 
19.2 1 
19.3 1 
19.4 1 
19.5 1 
19.6 1 
19.7 1 
19.8 1 
19.9 1 
20.0 1 
20.1 1 
20.2 1 
20.3 1 
20.4 1 
20.5 1 
20.6 1 
20.7 1 
20.8 1 
20.9 1 
21.0 1 
21.1 1 
21.2 1 
21.3 1 
21.4 1 
21.5 1 
21.6 1 
21.7 1 
21.8 1 
21.9 1 
22.0 1 
22.1 1 
22.2 1 
22.3 1 

22.4 
22.5 
22.6 
22.7 
22.8 
22.9 
23.0 
23.1 
23.2 
23.3 
23.4 
23.5 
23.6 
23.7 
23.8 
23.9 
24.0 
24.1 
24.2 
24.3 

24.5 
24.6 
24.. 7 
24.8 
24.9 
25.0 
25.1 
25.2 
25.3 
25.4 
25.5 
25.6 
25.7 
25.8 
25.9 

24.4 . 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 -  
0 
0 

00042%: 



POND-2 Version: 5.17 
S/N: 

RETENTION BASIN NO. 1 

CALCULATED 08-19-1997 10:23: 58 
DISK FILE: c:\pol65tk\SWl . VOL 
Planimeter scale: 1 inch = 40 ft. 

* 
Elevation Planimeter Area Al+Al+sqr (Al*A2) Volume Volume Sum 

( ft) (sq. in. ) (acres) (acres) (acre-ft) (acre-ft) 

531.40 0.00 0.00 0.00 0.00 0.00 
532.00 5.27 0.19 0.19 0.04 0.04 
533.00 16.74 0.61 1.15 0.38 0.42 

1.16 534.00 23.83 0.88 2.22 0.74 
535.00 25.38 0.93 2.71 0.90 2.07 
536.00 26.97 0.99 2.88 0.96 3.03 
537.00 28.60 1.05 3.06 1.02 4.05 
538.00 31.45 1.16 3.31 1.10 5.15 
539.00 35.20 1.29 3.67 1.22 6.38 

........................................................................... 

540.00 36.27 1:33 3.94 

Elevations With Areas Interpolated From 
The Closest Two Planimeter Readings 

532.90 ----- 0.56 1.09 
538.50 ----- 1.22 3.57 

1.31 

0.33 0.36 
0.59 5.75 

* Incremental volume computed by the Conic Method for Reservoir Volumes. 



POND-2 Version: 5.17 S/N: 
EXECUTED: 08-19-1997 10:26:34 

. . . . . . . . . . . . . . . . . . . . . . . . .  
* * 
* RETENTION BASIN 1 * 
* 25 YR - 24 HR STORM * 
* PROPOSED CONDITIONS * * * 
* * 
. . . . . . . . . . . . . . . . . . . . . . . . .  

Inflow Hydrograph: c:\po165tk\P1-25 .HYD 
Rating Table file: c:\pol65tk\SWl . PND 
---- INITIAL CONDITIONS---- 
Elevation = 
Outflow = 0.00 cfs 

532.90 ft - ~ % . ~ j r 4 ~ c ~ f l  @V. 

Storage = 0 36 ac-ft - SED\- $p&iGg V D W K  

GIVEN POND DATA 

ELEVATION 
(ft) --------- 
531.40 
532.00 
532.90 
533.00 
534.00 
535.00 
536.00 
537.00 
538.00 
538.50 
539.00 
540.00 

OUTFLOW 
(cfs) --------- 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

STORAGE 
(ac-ft) ---------- 

0.000 
0.040 
0.360 
0.420 
1.160 
2.070 
3.030 
4 . 050 

' 5.150 
5.750 
6.380 
7.690 

INTERMEDIATE ROUTING 
COMPUTATIONS 

2S/t 
(cfs) ------------ 

0.0 
9.7 
87.1 
101.6 
280.7 
500.9 
733.3 
980.1 
1246.3 
1391.5 
1544.0 
1861 . 0 

2S/t + 0 
(cfs) ------------- 

0.0 
9.7 
87.1 
101.6 
280.7 
500.9 
733.3 
980.1 
1246.3 
1391.5 
1544.0 
1861.0 

Time increment (t) = 0.100 hrs. 



POND-2 Version: 5.17 S/N: 
EXECUTED: 08-19-1997 10:26:34 

sm A S  
Page 2 

Pond File: 
Inflow Hydrograph: 
Outflow Hydrograph 

INFLOW HYDROGRAPH -------------.---- 
TIME 
(hrs) -------- 

11.000 
11.100 
11.200 
11.300 
11.400 
11.500 
11.600 
11.700 
11.800 
11.900 
12.000 
12.100 
12.200 
12.300 
12.400 
12.500 
12.600 
12.700 
12.800 
12.900 
13 . 000 
13.100 
13.200 
13.300 
13 . 400 
13.500 
13.600 
13.700 
13.800 
13.900 
14.000 
14.100 
14.200 
14 . 300 
14.400 
14 . 500 
14.600 
14 . 700 
14.800 
14 . 900 
15 . 000 
15 . 100 
15.200 
15.300 
15 . 400 

INFLOW 
(cfs) ----.---- 

2.00 
2.00 
3.00 
3.00 
4.00 
4.00 
5.00 
13.00 
21.00 
29.00 
57.00 
88.00 
55 . 00 
19.00 
13 . 00 
11.00 
9.00 
8.00 
7.00 
6.00 
6.00 
6.00 
5.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
2.00 
2.00 

c:\po165tk\SWl . PND 
c:\p0165tk\P1-25 .HYD 
c:\pol65tk\SWl . HYD 

ROUTING COMPUTATIONS 

I1+12 
(cfs) --------- ----- 

4.0 
5.0 
6.0 
7.0 
8.0 
9.0 
18.0 
34.0 
50.0 
86.0 
145.0 
143 . 0 
74.0 
32.0 
24.0 
20.0 
17.0 
15.0 
13.0 
12.0 
12.0 
11.0 
9.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
7.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
5.0 
4.0 

2S/t - 0 
(cfs) ------------ 

87.1 
91.1 
96.1 
102.1 
109.1 
117.1 
126.1 
144.1 
178.1 
228.1 
314.1 
459.1 
602.1 
676.1 
708.1 
732.1 
752.1 
769.1 
784 . 1 
797.1 
809.1 
821.1 
832.1 
841.1 
849 . 1 
857.1 
865.1 
873 . 1 
881.1 
889 . 1 
896.1 
902.1 

914.1 
920.1 
926.1 
932.1 
938.1 
944 . 1 
950 . 1 
956.1 
962 . 1 
968.1 
973.1 
977.1 

. 908.1 

2S/t + 0 
(cfs) --_-------- 

87.1 
91.1 
96.1 
102.1 
109.1 
117.1 
126.1 
144.1 
178.1 
228.1 
314.1 
459.1 
602.1 
676.1 
708.1 
732.1 
752 . 1 
769.1 
784 . 1 
797.1 
809.1 
821.1 
832 . 1 
841.1 
849.1 
857 . 1 
865.1 
873.1 
881.1 
889.1 
896.1 
902 . 1 
908 . 1 
914 . 1 
920.1 
926.1 
932 . 1 
938 . 1 
944 . 1 
950.1 
956.1 
962.1 
968 . 1 
973 . 1 
977 . 1 

OUTFLOW 
(cfs) - - - - - - - - - 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ELEVATION 
(ft) --------- 
532.90 
532.93 
532.96 
533.00 
533.04 
533.09 
533.14 
533.24 
533.43 
533.71 
534.15 
534.81 
535.44 
535.75 
535.89 
536.00 
536.08 
536.15 
536.21 
536.26 
536.31 
536.36 
536.40 
536.44 
536.47 
536.50 
536.53 
536.57 
536.60 
536.63 
536.66 
536.68 
536.71 
536.73 
536.76 
536.78 
536.81 
536.83 
536.85 
536.88 
536.90 
536.93 
536.95 ( 
536.97 
536.99 



POND-2 Version: 5.17 S/N: 
EXECUTED: 08-19-1997 10:26:34 

sm h\9 - 14118 P a p -  3 

nd File: c:\po165tk\SWl . PND 
nflow Hydrograph: c:\po165tk\P1-25 .HYD 

.HYD 
9 
Outflow Hydrograph: c:\pol65tk\SW1 

INFLOW HYDROGRAPH ------------------ 
TIME 
(h-1 -------- 

15.500 
15.600 
15.700 
15.800 
15.900 
16.000 
16.100 
16.200 
16.300 
16.400 
16.500 
16.600 
16.700 
16.800 
16.900 
17.000 
7.100 )1 7.200 
17.300 
17.400 
17.500 
17.600 
17.700 
17.800 
17.900 
18,000 
18.100 
18.200 
18.300 
18.400 
18.500 
18.600 
18.700 
18.800 
18.900 
19.000 
19.100 
19 . 200 
19.300 
19.400 
19 . 500 
19.600 
19.700 
'19.800 
19.900 
20.000 

INFLOW 
(cfs) --------- 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.00 
1.00 
1.00 
1.00 
1.00 
-1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

ROUTING COMPUTATIONS 

I1+12 
(cfs) --------- 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
3.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2S/t - 0 
(cfs) -----------_ 
981.1 
985.1 
989.1 
993.1 
997.1 
1001.1 
1005.1 
1009.1 
1013 . 1 
1017.1 
1021.1 
1025.1 
1029.1 
1033.1 
1037.1 
1041.1 
1045.1 
1049.1 
1053.1 
1057.1 
1061.1 
1065.1 
1069.1 
1073.1 
1077.1 
1081.1 
1085.1 
1089.1 
1093.1 
1097.1 
1101.1 
1104.1 
1106.1 
1108 . 1 
1110.1 
1112 . 1 
1114 . 1 
1116.1 
1118.1 
1120.1 
1122.1 
1124 . 1 
1126.1 
1128 . 1 
1130.1 
1132.1 

2S/t + 0 
(cfs) --.-------- 
981.1 
985.1 
989.1 
993 . 1 
997 . 1 
1001.1 
1005.1 
1009.1 
1013.1 
1017.1 
1021.1 
1025.1 
1029.1 
1033.1 
1037.1 
1041.1 
1045.1 
1049.1 
1053.1 
1057.1 
1061.1 
1065.1 
1069.1 
1073.1 
1077.1 
1081.1 
1085.1 
1089.1 
1093 . 1 
1097.1 
1101.1 
1104.1 
1106.1 
1108 . 1 
1110.1 
1112.1 
1114 . 1 
1116.1 
1118 . 1 
1120.1 
1122.1 
1124.1 
1126.1 
1128 . 1 
1130.1 
1132 . 1 

OUTFLOW 
(cfs) --------- 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ELEVATION 
( ft) --------_ 
537.00 
537.02 
537.03 
537.05 
537.06 
537.08 
537.09 
537.11 
537.12 
537.14 
537.15 
537.17 
537.18 
537.20 
537.21 
537.23 
537.24 
537.26 
537.27 
537.29 
537.30 
537.32 
537.33 
537.35 
537.36 
537.38 
537.39 
537.41 
537.42 
537.44 
537.45 
537.47 
537.47 
537.48 
537.49 
537.50 
537.50 
537.51 
537.52 
537.53 
537.53 
537.54 
537.55 
537.56 
537.56 
537.57 



POND-2 Version: 5.17 S/N: 
EXECUTED: 08-19-1997 10326:34 

sa A Z n  

Page 4 

Pond File: c:\pol65tk\SWl . PND 
Inflow Hydrograph: c:\po165tk\P1-25 .HYD 
Outflow Hydrograph: c:\pol65tk\SWl . HYD 

TIME 
(h-1 -------- 

20.100 
20.200 
20.300 
20.400 
20.500 
20.600 
20.700 
20.800 
20 . 900 
21.000 
21.100 
21.200 
21.300 
21.400 
21.500 
21.600 
21.700 
21.800 
21.900 
22.000 
22 . 100 
22 . 200 
22 . 300 
22.400 
22 . 500 
22 . 600 
22.700 
22.800 
22.900 
23.000 
23.100 
23 . 200 
23.300 
23 . 400 
23 . 500 
23 . 600 
23 -700 
23 . 800 
23.900 
24.000 
24 . 100 
24.200 
24 . 300 
24.400 
24 . 500 
24 . 600 

INFLOW 
(cfs) -----.--- 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ROUTING COMPUTATIONS 

I1+12 
(cfs) --------- 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.0 
0.0 
0.0 
0.0 
0 .0  
0 . 0  
0 . 0  

2S/t - 0 
(cfs) ------------ 
1134.1 
1136.1 
1138.1 
1140.1 
1142.1 
1144.1 
1146.1 
1148.1 
1150.1 
1152.1 
1154.1 
1156.1 
1158.1 
1160.1 
1162.1 
1164.1 
1166.1 
1168.1 
1170.1 
1172.1 
1174.1 
1176.1 
1178.1 
1180.1 
1182.1 
1184 . 1 
1186.1 
1188.1 
1190.1 
1192.1 
1194 . 1 
1196.1 
1198 . 1 
1200.1 
1202 . 1 
1204.1 
1206.1 
1208.1 
1210.1 
1211.1 
1211.1 
1211.1 
1211.1 
1211.1 
1211.1 
1211.1 

2S/t + 0 
(cfs) ----------- 
1134.1 
1136.1 
1138.1 
1140.1 
1142.1 
1144.1 
1146.1 
1148 . 1 
1150.1 
1152.1 
1154 . 1 
1156.1 
1158.1 
1160 . 1 
1162.1 
1164.1 
1166 . 1 
1168 . 1 
1170.1 
1172.1 
1174 . 1 
1176.1 
1178.1 
1180.1 
1182 . 1 
1184 . 1 
1186 . 1 
1188 . 1 
1190.1 
1192 . 1 
1194 . 1 
1196.1 
1198 . 1 
1200.1 
1202 . 1 
1204.1 
1206.1 
1208 . 1 
1210.1 
1211.1 
1211 . 1 
1211.1 
1211.1 
1211.1 
1211.1 
1211.1 

OUTFLOW 
(cfs) - - - - - - - - - 

0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0 . 0 0  

ELEVATION 
( ft) --------- 
537.58 
537.59 
537.59 
537.60 
537.61 
537.62 
537 . 62 
537.63 
537.64 
537.65 
537.65 
537.66 
537.67 
537.68 
537.68 
537.69 
537.70 
537.71 
537.71 
537.72 
537.73 
537.74 
537.74 
537.75 
537.76 
537.77 
537.77 
537.78 
537 79 
537.80 
537.80 
537.81 
537.82 
537.83 
537.83 
537.84 
537.85 
537.86 
537.86 
537.87 
537.87 
537.87 
537.87 
537.87 
537 . 87 
537.87 

000427 



POND-2 Version: 5.17 S/N: 
EXECUTED: 08-19-1997 10:26:34 

nd File: 
Hydrograph: 

Outflow Hydrograph: 

INFLOW HYDROGRAPH 

TIME 
(hrs) -------- 

24.700 
24.800 
24.900 
25.000 
25.100 
25.200 
25.300 
25.400 
25.500 
25.600 
25.700 
25.800 
25.900 

INFLOW 
(cfs) --------- 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

I1+12 
(cfs) --------- 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1211.1 
1211.1 
1211.1 
1211.1 
1211.1 
1211.1 
1211.1 
1211.1 
1211.1 
1211.1 
1211.1 
1211.1 
1211.1 

1211.1 
1211.1 
1211.1 
1211.1 
1211.1 
1211.1 
1211.1 
1211.1 
1211.1 
1211.1 
1211.1 
1211.1 
1211.1 

OUTFLOW 
(cfs) --------- 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ELEVATION 
( ft) --------- 
537.87 
537.87 
537.87 
537.87 
537.87 
537.87 
537.87 
537.87 
537.87 
537.87 
537.87 
537.87 
537.87 



POND-2 Version: 5.17 S/N: 
EXECUTED: 08-19-1997 10:26:34 

5 w Z A Z Z  
Page 6 

Pond File: c:\pol65tk\SWl . PND 
Inflow Hydrograph: c:\po165tk\P1-25 .HYD 
Outflow Hydrograph: c:\pol65tk\SWl .HYD 

Starting Pond W.S. Elevation = 532.90 ft 

***** Summary of Peak Outflow and Peak Elevation ***** 
88.00 cfs Peak Inflow - 

Peak Outflow = 0.00 cfs 
Peak Elevation = 537.87 ft 

- 

***** Summary of Approximate Peak Storage ***** 
Initial Storage - - 0.36 ac-ft 
Peak Storage From Storm = 4.64 ac-ft 

Total Storage in Pond - - 5.00 ac-ft 
--------------- 

Warning: Inflow hydrograph truncated on left side. 

>>>>>> Warning, peak outflow = last ordinate point. <<<<<< 

000429 



>>>>>> Warning, peak outflow = last ordinate point. <<<<<< 
POND-2 Version: 5.17 S/N: Page 7 

- 
Pond File: c:\po165tk\SWl . PND 
Inflow Hydrograph: c:\po165tk\P1-25 .HYD 
Outflow Hydrograph: c:\pol65tk\SW1 .HYD 

EXECUTED: 08-19-1997 
10: 26 : 34 88.00 cfs Peak Inflow - 

Peak Outflow = 0.00 cfs 
Peak Elevation = 537.87 ft 

- 

11.3 - 
11.4 - 
11.5 - 
11.6 - 
11.7 - 
11.8 - 

*g - 
12.0 - 
12.1 - 
12.2 - 
12.3 - 
12.4 - 
12.5 - 
12.6 - 
12.7 - 
12.8 - 
12.9 - 
13.0 - 
13.1 - 

e . 2  - 
TI 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

[E 

* 
* 
* 
* 
* 
* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 
* 

* 
* 
* 
* 
* 
* 
* 

* 

* 

* 

* 

* 

* 
* 

* 

080430 



* File: c:\po165tk\P1-25 .HYD Qmax = 88.0 cfs 
x File: c:\pol65tk\SWl .HYD Qmax = 0.0 cfs 



RETENTION BASIN 2 



Quick TR-55 Ver.5.46 
Executed: 10:33:15 

S/N: 
08-19-1997 c:\pol65tk\P2E.TCT 

RETENTION BASIN 2 
EXISTING CONDITIONS 

Tc COMPUTATIONS FOR: P2 

SHEET FLOW (Applicable to Tc only) 
Segment ID 1 
Surface description RANGE 
Manning's roughness coeff., n 0.1300 
Flow length, L (total < or = 300) ft 266.0 
Two-yr 24-hr rainfall, P2 in 3 . 000 
Land slope, s ft/ft 0.0450 

0.8 
.007 * (n*L) 

T = -------------- hrs 0.24 
0.5 0.4 

P2 * s 

= 0.24 

SHALLOW CONCENTRATED FLOW 
Segment ID 2 
Surface (paved or unpaved)? Unpaved 
Flow length, L ft 160.0 
Watercourse slope, s ft/ft 0.0970 

0.5 
Av4.V = Csf * (s) ft/s 5.0251 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) hrs 0.01 = 0.01 

CHANNEL FLOW 
Segment ID 3 
Cross Sectional Flow Area, a sq.ft %M DlTUI 1-48_.TE7 sr3 CALC. Wetted Derimeter, Pw ft 3.85 
Hydraulic radius; r = a/Pw ft 0.384 

Manning's roughness coeff., n 0.0600 
Channel slope, s ft/ft 0.1000 

Flow length, L ft 280 

a T = L / (3600*V) hrS 0.02 = 0.02 

....................................................................... 
TOTAL TIME (hrs) 0.27 

0 0 0 4.33 



Quick TR-55 Ver.5.46 S/N: 
xecuted: 10:33:15 08-19-1997 c:\pol65tk\P2E.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

RETENTION BASIN 2 
EXISTING CONDITIONS 

Subarea descr. Tc or Tt Time (hrs) 

P2 Tc 0.27 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:33:45 08-19-1997 

RETENTION BASIN 2, EXISTING CONDITIONS 
HoA 51.0%, Gn 36.9%, HeF 6.4%, 

GRAVEL ROAD 3.0%, 
Mac2 2.7% 

RUNOFF CURVE NUMBER DATA 
.................................................................. 

Composite Area: 

SURFACE DESCRIPTION ............................ 
HoA (C) : BRUSH, FAIR 
HoA (C): FALLOW, BARE SOIL 
Gn (B) : BRUSH, FAIR 
Gn (B) : FALLOW, BARE SOIL 
HeF, (B) : BRUSH, FAIR 
MaC2, (C) : BRUSH, FAIR 
GRAVEL ROAD 

AREA 
(acres) 

2.43 
1.16 
1.00 
1.60 
0.45 
0.19 
0.21 

CN 

---- 
70 
91 
56 
86 
56 
70 
91 

COMPOSITE AREA --- > 7.04 74.8 ( 75 ) 
..................................................... 

000436 



Ouick TR-55 Ver.5.46 S/N: 

RETENTION BASIN 2, EXISTING CONDITIONS 
HoA 51.0%, Gn 36.9%, HeF 6.4%, 

GRAVEL ROAD 3.0%, 
Mac2 2.7% 

RUNOFF CURVE NUMBER SUMMARY 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 



Quick TR-55 Version: 5-46 S/N: 
5 m  A30 

Page 1 
Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 08-19-1997 10:40:24 
Watershed file: --> C:\P0165TK\P2EX . MOP 
Hydrograph file: --> C:\P0165TK\P2E-25.HYD 

RETENTION BASIN 2 
EXISTING CONDITIONS 

>>>> Input Parameters Used to Compute Hydrograph e<<< 
-------------_----__---------------------------------------,----,---------------- 

Subarea AREA CN Tc * Tt Runoff Ia/P 
Description (acres) (hrs) (hrs) Precipe (in) I (in) input/used 

P2 7.04 75-0 0.30 0.00 4.80 I 2.29 1.14 .14 
----------------------------------------------------,----,----------------------- 

............................................................................... 
* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Total area = 7.04 acres or 0.01100 sq.mi 
Peak discharge = 17 cfs 



Quick TR-55 Version: 5-46 S/N: 
3tn A 3 \  

Page 2 
Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 08-19-1997 10:40:24 
Watershed file: --> C:\P0165TK\P2EX -MOP 
Hydrograph file: --> C:\P0165TK\P2E-25.HYD 

RETENTION BASIN 2 
EXISTING CONDITIONS 

>>>> Summary of Subarea Times to Peak <<<< 



3mf43x 
Page 3 

Return Frequency: 25 years 
Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 08-19-1997 10:40:24 
Watershed file: --> C:\P0165TK\P2EX . MOP 
Hydrograph file: --> C:\P0165TK\P2E-25.HYD 

RETENTION BASIN 2 
EXISTING CONDITIONS 

Composite Hydrograph Summary (cfs) 

0 1 1 2 5 10 16 17 12 



uick TR-55 Version: @ 5.46 S/N: 
Return 

1418  
sc\t A 3 3  

Page 4 
Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 08-19-1997 10:40:24 
Watershed file: --> C:\P0165TK\P2EX . MOP 
Hydrograph file: --> C:\P0165TK\P2E-25.HYD 

RETENTION BASIN 2 
EXISTING CONDITIONS 

Time Flow 
(hrs) (cfs) ----------------- 
11.0 0 
11.1 0 
11.2 1 
11.3 1 
11.4 1 
11.5 1 
11.6 1 
11.7 1 
11.8 2 
11.9 2 
12.0 5 
12.1 10 
12.2 16 
12.3 17 
12.4 12 
12.5 7 
12.6 5 
12.7 4 
12.8 3 
12.9 2 
13.0 2 
13.1 2 
13.2 2 
13.3 2 
13.4 2 
13.5 2 
13.6 1 
13.7 1 
13.8 1 
13.9 1 
14.0 1 
14.1 1 
14.2 1 
14.3 1 
14.4 1 
14.5 1 

Time Flow 
(hrs) (cfs) ----------------- 
14.8 1 
14.9 1 
15.0 1 
15.1 1 
15.2 1 
15.3 1 
15.4 1 
15.5 1 
15.6 1 
15.7 1 
15.8 1 
15.9 1 
16.0 1 
16.1 1 
16.2 1 
16.3 1 
16.4 1 
16.5 1 
16.6 1 
16.7 1 
16.8 1 
16.9 1 
17.0 1 
17.1 1 
17.2 1 
17.3 1 
17.4 1 
17.5 1 
17.6 1 
17.7 1 
17.8 1 
17.9 1 
18.0 1 
18.1 1 
18.2 1 
18.3 0 0 0 4 ~ 4 ~  



14.6 
14.7 

1 
1 

18.4 
18.5 

5N-r 9 3 Y  
1 
1 

e 



1 4 1 8  
Quick TR-55 Version: 5.46 S/N: 

s n  
Page 5 

Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 08-19-1997 10:40:24 
Watershed file: --> C:\P0165TK\P2EX . MOP 
Hydrograph file: --> C:\P0165TK\P2E-25.HYD 

RETENTION BASIN 2 
EXISTING CONDITIONS 

Time 
(hrs) ----------_ 
18.6 
18.7 
18.8 
18.9 
19.0 
19.1 
19.2 
19.3 
19.4 
19.5 
19.6 
19.7 
19.8 
19.9 
20.0 
20.1 
20.2 
20.3 
20.4 
20.5 
20.6 
20.7 
20.8 
20.9 
21.0 
21.1 
21.2 
21.3 
21.4 
21.5 
21.6 
21.7 
21.8 
21.9 
22.0 
22.1 
22.2 
22.3 

Flow ' 

(cfs) 
I------ 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

22.4 
22.5 
22.6 
22.7 
22.8 
22.9 
23.0 
23.1 
23 ..2 
23.3 
23.4 
23.5 
23.6 
23.7 
23.8 
23.9 
24.0 
24.1 
24.2 
24.3 
24.4 
24.5 
24.6 
24.7 
24.8 
24.9 
25.0 
25.1 
25.2 
25.3 
25.4 
25.5 
25.6 
25.7 
25.8 
25.9 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

64428442 

Flow 
(cfs) 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:45:26 08-19-1997 c:\pol65tk\P2,TCT 

RETENTION BASIN 2 
PROPOSED CONDITIONS 

Tc COMPUTATIONS FOR: P2 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total e or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
.007 * (n*L) 

T = -------------- 
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surf ace (paved or unpaved) ? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

Flow length, L 

1 
BARE 

0.0110 
ft 250.0 
in 3 . 000 

ft/ft 0.0280 

hrs 0.04 

2 3 
Unpaved Unpaved 

ft 210.0 220.0 
ft/ft 0.1190 0.0100 

ft/s 5.5658 1.6135 

= 0.04 

hrs 0.01 + 0.04 = 0.05 

0.00 
ft 0.00 
ft 0.000 

0.0000 

N/A 
sq.ft 

ft/ft 0.0000 

ft/s 0.0000 

ft 0 

T = L / (3600*V) a hrs 0.00 = 0.00 

TOTAL TIME (hrs) 0.09 
....................................................................... 



Quick TR-55 Ver.5.46 S/N: 
xecuted: 10:45:26 08-19-1997 c:\pol65tk\P2.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

RETENTION BASIN 2 
PROPOSED CONDITIONS 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:45:54 08-19-1997 

RETENTION BASIN 2, PROPOSED CONDITIONS 
HoA 49.5%, Gn 38.1%, HeF 6.6%, 

GRAVEL ROAD 3.5%, 
Mac2 2.3% 

RUNOFF CURVE NUMBER DATA 
.................................................................. 

Composite Area: 

AREA CN 
SURFACE DESCRIPTION (acres) ---- ................................ --------- 

HoA (C) : FALLOW, BARE SOIL 3.00 91 

HeF, (B) : FALLOW, BARE SOIL 0.40 86 
MaC2, (C) : FALLOW, BARE SOIL 0.14 91 
GRAVEL ROAD 0.21 91 

Gn (B) : FALLOW, BARE SOIL 2.31 86 

COMPOSITE AREA ----> 6.06 88.8 ( 89 ) 
..................................................... 



S W A 3 9  -- 1418 
Quick TR-55 Ver.5.46 S/N: 
Executed: 10:45:54 08-19-1997 a 

RETENTION BASIN 2, PROPOSED CONDITIONS 
HoA 49.5%, Gn 38.1%, HeF 6.6%, 

GRAVEL ROAD 3.5%, 
Mac2 2.3% 

RUNOFF CURVE NUMBER SUMMARY .................................................................. .................................................................. 



-: . . 
, . ., s m  ALio 
Quick TR-55 Version: 5.46 S/N: Page 1 

Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 08-19-1997 10:56:59 
Watershed file: --> C:\P0165TK\P2 . MOP 
Hydrograph file: --> C:\P0165TK\P2-25.HYD 

RETENTION BASIN 2 
PROPOSED CONDITIONS 

000449 



Quick TR-55 Version: 5.46 S/N: Page 2 
Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 08-19-1997 10:56:59 
Watershed file: --> C:\P0165TK\P2 . MOP 
Hydrograph file: --> C:\P0165TK\P2-25.HYD 

RETENTION BASIN 2 
PROPOSED CONDITIONS 

>>>> Summary of Subarea Times to Peak <<<< 



Quick TR-55 Version: 5.46 S/N: 
5 w T  Aha 

Page 3 
Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 08-19-1997 10:56:59 
Watershed file: --> C:\P0165TK\P2 .MOP 
Hydrograph file: --> C:\P0165TK\P2-25.HYD 

RETENTION BASIN 2 
PROPOSED CONDITIONS 

Total (cfs) 1 1 2 11 22 34 21 7 5 



uick TR-55 Version: 5.46 S/N: Page 4 
Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 08-19-1997 10:56:59 
Watershed file: --> C:\PO165TK\P2 .MOP 
Hydrograph file: --> C:\P0165TK\P2-25.HYD 

RETENTION BASIN 2 
PROPOSED CONDITIONS 

Time Flow 
(hrs) (cfs) ----------------- 
11.0 1 
11.1 1 
11.2 1 
11.3 1 
11.4 1 
11.5 2 
11.6 2 
11.7 5 
11.8 8 
11.9 11 
12.0 22 
12.1 ' 34 
12.2 21 
12.3 7 
12.4 5 
12.5 4 
12.6 4 
12.7 3 
12.8 - 3  
12.9 2 
13.0 2 
13.1 2 
13.2 2 
13.3 2 
13.4 2 
13.5 2 
13.6 2 
13.7 1 
13.8 1 
13.9 1 
14.0 1 
14.1 1 
14.2 1 
14.3 1 
14.4 1 
14.5 1 

* 

Flow 
(cfs) 

-~~~ 

14.8 
14.9 
15.0 
15.1 
15.2 
15.3 
15.4 
15.5 
15.6 
15.7 
15.8 
15.9 
16.0 
16.1 
16.2 
16.3 
16.4 
16.5 
16.6 
16.7 
16.8 
16.9 
17.0 
17.1 
17.2 
17.3 
17.4 
17.5 
17.6 
17.7 
17.8 
17.9 
18.0 
18.1 
18.2 
18.3 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
,1 
'! 1 



14.6 
14.7 

1 
1 

1 8 . 4  
18.5 

1 * r4LtY 
1 



Quick TR-55 Version: 5.46 S/N: Page 5 
Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 08-19-1997 10:56:59 
Watershed file: --> C:\PO165TK\P2 . MOP 
Hydrograph file: --> C:\P0165TK\P2-25.HYD 

RETENTION BASIN 2 
PROPOSED CONDITIONS 

Time Flow 
(hrs) (cfs) ----------------- 
18.6 1 
18.7 1 
18.8 1 
18.9 1 
19.0 1 
19.1 1 
19.2 . 1 
19.3 1 
19.4 1 
19.5 1 
19.6 0 
19.7 0 
19.8 0 
19.9 0 
20.0 0 
20.1 0 
20.2 0 
20.3 0 
20.4 0 
20.5 0 
20.6 0 
20.7 0 
20.8 0 
20.9 0 
21.0 0 
21.1 0 
21.2 0 
21.3 0 
21.4 0 
21.5 0 
21.6 0 
21.7 0 
21.8 0 
21.9 0 
22.0 0 
22.1 0 
22.2 0 
22.3 0 

22.4 
22.5 
22.6 
22.7 
22.8 
22.9 
23.0 
23.1 
23.2 
23.3 
23.4 
23.5 
23.6 
23.7 
23.8 
23.9 
24.0 
24.1 
24.2 
24.3 
24.4 
24.5 
24.6 
24,7 
24.8 
24.9 
25,O 
25.1 
25.2 
25.3 
25.4 
25.5 
25.6 
25.7 
25.8 
25.9 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



POND-2 Version: 5.17 S/N: 

>>>>> OUTFLOW HYDROGRAPH ESTIMATOR <<<<< 

Inflow Hydrograph: c:\po165tk\P2E-25 .HYD 
Qpeak = 17.0 cfs 

Estimated Outflow: c:\pol65tk\ESTIMATE.EST 
Qpeak = 0.0 cfs 

Approximate Storage Volume 
(computed from t= 11.00 to 25.90 hrs) 

1.3 acre-ft 



POND-2 Version: 5.17 S/N: 

>>>>> OUTFLOW HYDROGRAPH ESTIMATOR <<<<< 

Inflow Hydrograph: c:\po165tk\P2-25 .HYD 
Qpeak = 34.0 cfs 

Estimated Outflow: c:\pol65tk\ESTIMATE.EST 
Qpeak = 0.0 cfs 

Approximate Storage Volume 
(computed from t= 11.00 to 25.90 hrs) 

1.7 acre-ft 



POND-2 Version: 5.17 
S/N: 

RETENTION BASIN 2 
W/3:1 SIDE SLOPES 

CALCULATED 08-19-1997 11:11:30 
DISK FILE: c:\p0165tk\SW2-T1 .VOL 

Planimeter scale: 1 inch = 10 ft. 

528.70 
529 . 00 
530.00 
531.00 
532 . 00 
533.00 
534 . 00 
535.00 
536.00 
537 . 00 

0.00 
25.38 
42.26 
62.78 
83.00 
104.32 
127.21 
154.79 
185.99 . 

215.38 

0.00 
0.06 
0.10 
0.14 
0.19 
0.24 
0.29 
0.36 
0.43 
0.49 

0.00 
0.06 
0.23 
0.36 
0.50 
0.64 
0.80 
0.97 
1.17 
1.38 

* 
Elevation Planimeter Area Al+AZ+sqr (Al*A2) Volume Volume Sum 

(ft) (sq. in. ) (acres) (acres) (acre-ft) (acre-ft) ........................................................................... 
0.00 0.00 
0.01 0.01 

0.08 0.08 
0.12 0.20 
0.17 0.37 
0.21 0.58 
0.27 0.85 
0.32 1.17 
0.39 1.56 
0.46 

Eleva-ions Wi h Areas Interpclated From 
The Closest Two Planimeter Readings 

530.30 ----- 0.11 0.31 0.03 0.11 

* Incremental volume computed by the Conic Method for Reservoir Volumes. 



POND-2 Version: 5.17 S/N: 
EXECUTED: 08-19-1997 11:12:44 

530.00 I 530.30 
531.00 

2% A47 
Page 1 

0.0 
0.0 
0.0 

. . . . . . . . . . . . . . . . . . . . . . .  
* * 
* STORM BASIN NO. 2 * 
* W/3:1 SIDE SLOPES * * * 
* * 
* * 
. . . . . . . . . . . . . . . . . . . . . . .  

Inflow Hydrograph: c:\po165tk\P2-25 .HYD 
Rating Table file: c:\pol65tk\SW2-T1 .PND 

INITIAL CONDITIONS---- ---- 
Elevation = 530.30 ft-Fhesrr-SIMCJT 0-EfiNQJT IXiS 
Outflow = 0.00 cfs 
Storage = 0.11 ac-ft- %.SED- -H VOW-  

532.00 
533.00 
534.00 
535.00 
536.00 
537.00 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

STORAGE 
(ac-f t) ---------- 

0.000 
0.010 
0.080 
0.110 
0.200 
0.370 
0.580 
0.850 
1.170 
1.560 
2.020 

0.0 
2.4 
19.4 
26.6 
48.4 
89.5 
140.4 
205.7 
283.1 
377.5 
488.8 

Time increment (t) = 0.100 hrs. 

0.0 
2.4 
19.4 
26.6 
48.4 
89.5 
140.4 
205.7 
283.1 
377.5 
488.8 ------------- 



POND-2 Version: 5.17 SIN: 
EXECUTED: 08-19-1997 1 1 ~ 1 2 ~ 4 4  

Pond File: C:\pOl65tk\SW2-T1 .PND 
Inflow Hydrograph: c:\po165tk\P2-25 .HYD 
9utflow Hydrograph: c:\po165tk\SW2-T1 .HYD 

INFLOW HYDROGRAPH ------------------ 
TIME 
(hrs) -------- 

11.000 
11.100 
11.200 
11.300 
11.400 
11.500 
11.600 
11.700 
11.800 
11.900 
12 . 000 
12.100 
12.200 
12 . 300 
12 . 400 
12 . 500 
12.600 
12.700 
12 . 800 
12 . 900 
13.000 
13 . 100 
13 . 200 
13.300 
13.400 
13.500 
13.600 
13.700 
13.800 
13.900 
14.000 
14.100 
14.200 
14.300 
14.400 
14.500 
14 . 600 
14.700 
14.800 
14.900 
15 . 000 
15 . 100 
15.200 
15.300 
15 . 400 

INFLOW 
(cfs) --------- 

1.00 
1.00 
1.00 
1.00 
1.00 
2.00 
2.00 
5.00 
8.00 
11.00 
22.00 
34.00 
21.00 
7.00 
5.00 
4.00 
4.00 
3.00 
3.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

I1+12 
(cfs) --------- ----- 

2.0 
2.0 
2.0 
2.0 
3.0 
4.0 
7.0 
13.0 
19.0 
33.0 
56.0 
55.0 
28.0 
12.0 
9.0 
8.0 
7.0 
6.0 
5.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
3.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2S/t.- 0 
(cfs) ------------ 

26.6 
28.6 
30.6 
32.6 
34.6 
37.6 

' 41.6 
48.6 
61.6 
80.6 
113.6 
169.6 
224.6 
252.6 
264.6 
273.6 
281.6 
288.6 
294.6 
299.6 
303.6 
307.6 
311.6 
315.6 
319.6 
323.6 
327.6 
331.6 
334.6 
336.6 
338.6 
340.6 
342.6 
344.6 
346.6 
348 . 6 
350.6 
352.6 
354.6 
356.6 
358.6 
360.6 
362.6 
364.6 
366.6 

26.6 
28.6 
30.6 
32.6 
34.6 
37.6 
41.6 
48.6 
61.6 
80.6 
113.6 
169.6 
224 . 6 
252.6 
264.6 
273.6 
281.6 
288.6 
294.6 
299.6 
303.6 
307.6 
311.6 
315.6 
319.6 
323.6 
327.6 
331.6 
334.6 
336.6 
338.6 
340.6 
342.6 
344 . 6 
346.6 
348 .,6 
350.6 
352 . 6 
354.6 
356.6 
358.6 
360.6 
362.6 
364.6 
366.6 

OUTFLOW 
(cfs) --------- 
0.00 
0.00 
0 .00  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ELEVATION 
(ft) --------- 
530.30 
530.36 
530.43 
530.49 
530.56 
530.65 
530.78 
531.01 
531.32 
531.78 
532.47 
533.45 
534.24 
534.61 
534.76 
534.88 
534.98 
535.06 
535.12 
535.17 
535.22 
535.26 
535.30 
535.34 
535.39 
535.43 
535.47 
535.51 
535 . 55 
535.57 
535.59 
535.61 
535.63 
535.65 
535.67 
535.69 
535.71 
535.74 
535.76 
535.78 
535 . 80 
535.82 
535.84 
535.86 
535.88 



Page 3 POND-2 Version: 5.17 S/N: 
EXECUTED: 08-19-1997 11:12:44 

nd File: c:\p0165tk\SW2-T1 .PND 0 nflow Hydrograph: c:\po165tk\P2-25 .HYD 
Outflow Hydrograph: c:\pol65tk\SW2-T1 .HYD 

INFLOW HYDROGRAPH ------------------ 
TIME 
(hrs) -------- 

15 . 500 
15.600 
15.700 
15.800 
15.900 
16.000 
16.100 
16.200 
16.300 
16.400 
16.500 
16.600 
16.700 
16.800 
16.900 
17.000 
7.100 E 7.200 
17.300 
17.400 
17.500 
17.600 
17.700 
17.800 
17.900 
18.000 
18.100 
18.200 
18.300 
18.400 
18.500 
18.600 
18.700 
18.800 
18.900 
19 . 000 
19 . 100 
19.200 
19.300 
19.400 
19.500 
19.600 
19.700 
'19.800 
19.900 
20.000 

INFLOW 
(cfs 1 --------- 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00  

ROUTING COMPUTATIONS 

I1+12 
(cfs) --------- 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2S/t - 0 
(cfs 1 ------------ 
368.6 
370.6 
372.6 
374 . 6 
376.6 
378 . 6 
380.6 
382.6 
384.6 
386.6 
388.6 
390.6 
392 . 6 
394 . 6 
396.6 
398.6 
400.6 
402.6 
404 . 6 
406.6 
408 . 6 
410.6 
412.6 
414.6 
416.6 
418.6 
420.6 
422.6 
424 . 6 
426.6 
428.6 
430.6 
432 . 6 
434.6 
436.6 
438.6 
440.6 
442.6 
444 . 6 
446.6 
447 . 6 
447 . 6 
447 . 6 
447.6 
447 . 6 
447 . 6 

2S/t + 0 
(cfs) ----------- 
368.6 
370.6 
372.6 
374.6 
376.6 
378.6 
380.6 
382.6 
384.6 
386.6 
388.6 
390.6 
392.6 
394.6 
396.6 
398.6 
400.6 
402.6 
404.6 
406.6 
408.6 
410.6 
412 . 6 
414.6 
416.6 
418.6 
420.6 
422 . 6 
424.6 
426.6 
428.6 
430.6 
432.6 
434.6 
436.6 
438.6 
440.6 
442.6 
444.6 
446.6 
447.6 
447.6 
447.6 
447.6 
447 . 6 
447.6 

OUTFLOW 
(cfs 1 --------- 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ELEVATION 
(ft) --------- 
535.91 
535.93 
535.95 
535.97 
535.99 
536.01 
536.03 
536.05 
536.06 
536.08 
536.10 
536.12 
536.14 
536.15 
536.17 
536.19 
536.21 
536.23 
536.24 
536.26 
536.28 
536.30 
536.32 
536.33 
536.35 
536.37 
536.39 
536.41 
536.42 
536.44 
536.46 
536.48 
536.49 
536.51 
536.53 
536.55 
536.57 
536.58 
536.60 
536.62 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 

000458 



POND-2 Version: 5.17 S/N: 
EXECUTED: 08-19-1997 11:12:44 

Pond File: c:\p0165tk\SW2-T1 .PND 
Inflow Hydrograph: c:\po165tk\P2-25 .HYD 
9utflow Hydrograph: c:\po165tk\SW2-T1 .HYD 

INFLOW HY DROGRAPH ------------------ 
TIME 
(h-1 -------- 

20.100 
20.200 
20.300 
20.400 
20.500 
20.600 
20 . 700 
20.800 
20.900 
21.000 
21.100 
21.200 
21.300 
21.400 
21.500 
21.600 
21.700 
21.800 
21.900 
22 . 000 
22 . 100 
22.200 
22.300 
22.400 
22.500 
22.600 
22 . 700 
22 . 800 
22.900 
23.000 
23 . 100 
23.200 
23.300 
23 . 400 
23.500 
23 . 600 
23.700 
23.800 
23.900 
24.000 
24 . 100 
24.200 
24 . 300 
24.400 
24.500 
24 . 600 

INFLOW 
(cfs) --------- 

0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0 . 0 0  
0.00 
0.00 
0.00 
0 .00  
0.00 
0.00 
0 . 0 0  
0 . 0 0  
0 .00  
0.00 
0 . 0 0  
0 . 0 0  
0.00 
0 .00  
0 .00  
0 .00  
0.00 
0.00 
0 . 0 0  
0.00 
0 ,oo  
0.00 
0 . 0 0  
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  
0.00 
0.00 
0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0 .00  

ROUTING COMPUTATIONS 

SWA5a- 
Page 4 

I1+12 
(cfs) --------- 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0 . 0  
0.0 
0 . 0  
0.0 
0.0 
0 . 0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0.0 

2S/t - 0 
(cfs) ------------ 
447.6 
447.6 
447.6 
447.6 
447 . 6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447 . 6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447 . 6 
447.6 
447.6 
447.6 
447 . 6 
447 . 6 
447.6 
447 6 
447 . 6 
447.6 
447 . 6 

2S/t + 0 
(cfs) ----------- 
447 . 6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447 . 6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447 . 6 
447.6 
447.6 
447.6 
447.6 
447.6 
447 . 6 
447.6 
447 . 6 
447.6 
447.6 
447.6 
447.6 
447 . 6 
447 . 6 
447.6 
447 . 6 

OUTFLOW 
(cfs) --------- 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0 , o o  
0.00 
0.00 
0 , o o  
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 , o o  
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 

ELEVATION 
(ft) --------- 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 



POND-2 Version: 5.17 S/N: 
EXECUTED: 08-19-1997 11:12:44 

a n d  File: c:\p0165tk\SW2-T1 .PND 
Inflow Hydrograph: c:\po165tk\P2-25 .HYD 
Outflow Hydrograph: c:\p0165tk\SWZ-T1 .HYD 

INFLOW HYDROGRAPH ------------------ 
TIME 
(ks) -------- 

24.700 
24.800 
24.900 
25 . 000 
25.100 
.25.200 
25.300 
25.400 
25.500 
25.600 
25.700 
25.800 
25 . 900 

INFLOW 
(cfs) --------- 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0 . 0 0  

Page 5 

ROUTING COMPUTATIONS 

I1+12 
(cfs) --------- 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  

2S/t - 0 
(cfs) ------------ 
447.6 
447.6 
447.6 
447.6 
447.6 
447 . 6 
447.6 
447.6 
447.6 
447.6 
447.6 
447 . 6 
447.6 

2S/t + 0 
(cfs) ----------- 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 
447.6 

OUTFLOW 
(cfs) --------- 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  

ELEVATION 
(ft) --------- 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 
536.63 



POND-2 Version: 5.17 S/N: 
EXECUTED: 08-19-1997 11: 12 : 44 

Pond File: c:\pol65tk\SW2-T1 .PND 
Inflow Hydrograph: c:\po165tk\P2-25 .HYD 
Outflow Hydrograph: c:\pol65tk\SW2-T1 .HYD 

Starting Pond W.S. Elevation = 530.30 ft 

***** Summary of Peak Outflow and Peak Elevation ***** 
34.00 cfs Peak Inflow - 

Peak Outflow = 0.00 cfs 
Peak Elevation = 536.63 ft 

- 

***** Summary of Approximate Peak Storage ***** 
Initial Storage - - 0.11 ac-ft 
Peak Storage From Storm = 1.74 ac-ft 

Total Storage in Pond - - 1.85 ac-ft 
--------------- 

Warning: Inflow hydrograph truncated on left side. 

>>>>>> Warning, peak outflow = last ordinate point. <<<<<< 



11.3 - 
11.4 - 
11.5 - 
11.6 - 
11.7 - 
11.8 - 

e 9  - 
12.0 - 
12.1 - 
12.2 - 
12.3 - 
12.4 - 
12.5 - 
12.6 - 
12.7 - 
12.8 - 
12.9 - 
13.0 - 
13.1 - 

0 . 2  - 
TI; 

>>>>>> Warning, peak outflow = last ordinate point. <<<<<< 
POND-2 Version: 5.17 S/N: Page 7 

Pond File: c:\p0165tk\SW2-T1 
Inflow Hydrograph: c:\po165tk\P2-25 
Outflow Hydrograph: c:\pol65tk\SW2-T1 

34.00 cfs Peak Inflow - 
Peak Outflow = 0.00 cfs 
Peak Elevation = 536.63 ft 

- 

* 
* 

* 
* 

* 
* 

* 

X* 
X* 
X* 
x *  
x *  
x *  
x *  
X * 
X 
X 
X 
X 
X 
X 
X 
X 
X' 
X 
X 
X 
X * 
X * 
X * 
X * 
X * 
X * 
X * 
X * 
x *  
x *  
x *  
x *  
x *  
x *  
x *  
x *  
x *  
x *  
x *  

. PND 

.HYD 

.HYD 
EXECUTED: 08-19-1997 

11: 12: 44 

* 
* 

* 
* 

* 

Flow (cf s) 
0 40.0 44.0 



* F i l e :  c:\po165tk\P2-25 .HYD Qmax = 34.0 cfs 
0.0 cfs x F i l e :  c:\pol65tk\SW2-T1 .HYD Qmax = 



RETENTION BASIN 3 

000464 



Quick TR-55 Ver.5.46 S/N: 
Executed: 11:20:38 08-19-1997 c:\pol65tk\P3.TCT 

RETENTION BASIN 3 

Tc COMPUTATIONS FOR: P3 

SHEET FLOW (Applicable to Tc only) 
Segment ID 1 

Manning's roughness coeff., n 0.0110 
' Flow length, L (total < or = 300) ft 222.0 

Surface description BARE SOIL 

Two-yr 24-hr rainfall, P2 in 3 . 000 
Land slope, s ft/ft 0.0810 

T = -------------- hrs 0.02 

0.8 
.007 * (n*L) 

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 2 
Surface (paved or unpaved)? Unpaved 
Flow length, L ft 145.0 
Watercourse slope, s ft/ft 0.0760 

0.5 
Avg.V = Csf * (s) ft/s 4.4480 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) hrs 0.01 

CHANNEL FLOW 

0 . 0 0  
Segment ID N/A 
Cross Sectional Flow Area, a sq.ft 
Wetted perimeter, Pw ft 0.00 
Hydraulic radius, r = a/Pw ft 0 . 000 
Channel slope, s ft/ft 0.0000 
Manning's roughness coeff., n 0 . 0000 

= 0.02 

= 0.01 

Flow length, L ft 0 

T = L / (3600*V) hrs 0.00 = 0.00 

....................................................................... .................... ................................................... 
TOTAL TIME (hrs) 0.03 



Quick TR-55 Ver.5.46 S/N: 
xecuted: 11:20:38 08-19-1997 c:\pol65tk\P3,TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

RETENTION BASIN 3 



Quick TR-55 Ver.5.46 S/N: 
Executed: 11:20:53 08-19-1997 

RETENTION BASIN 3 
HoA 35%, MoE2 30%, Gn 15%, HeF 11.6% 

GRAVEL SURFACE = 8.4%% 
ASSUMED ANY VEG AREA AS BARE 

RUNOFF CURVE NUMBER DATA 
.................................................................. 

Composite Area: P3 

AREA CN 
SURFACE DESCRIPTION (acres) --------- ---- ................................ 

HoA, (C) : FALLOW, BARE SOIL 1.67 91 
MoE2, (B) : FALLOW, BARE SOIL 1.43 86 
Gn, (B) : FALLOW, BARE SOIL 0.72 86 
HeF, (B) : FALLOW, BARE SOIL 0.56 86 
GRAVEL ROAD 0.40 91 

COMPOSITE AREA --- > 4.78 88.2 ( 88 ) 
..................................................... 



Quick TR-55 Ver.5.46 S/N: 
Executed: 11:20:53 08-19-1997 e 

RETENTION BASIN 3 
HoA 35%, MoE2 3 0 % ,  Gn 15%, HeF 11.6% 

GRAVEL SURFACE = 8.4%% 
ASSUMED ANY VEG AREA AS BARE 

RUNOFF CURVE NUMBER SUMMARY 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 



Quick TR-55 Version: 5.46 S/N: Page 1 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 08-19-1997 11:22:38 
Watershed file: --> C:\PO165TK\P3 . MOP 
Hydrograph file: --> C:\P0165TK\P3-10.HYD 

RETENTION BASIN 3 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

Description (acres) (hrs) (hrs) ' (in) I (in) input/used 

---------------------------------------------------,------------.---------------- 

Subarea AREA CN Tc * Tt Precip. Runoff Ia/P 

---------------------------------------------------,----.------------------------ 

P3 4.78 88.0 0.10 0.00 4.10 I 2.82 1.07 .10 ............................................................................... 
* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Total area = 4.78 acres or 0.00747 sq.mi 
Peak discharge = 21 cfs 



Quick TR-55 Version: 5.46 S/N: Page 2 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 08-19-1997 11:22:38 
Watershed file: --> C:\P0165TK\P3 . MOP 
Hydrograph file: --> C:\P0165TK\PS-lO.HYD 

RETENTION BASIN 3 

>>>> Summary of Subarea Times to Peak <<<< 



Quick TR-55 Version: 5.46 S/N: Page 3 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 08-19-1997 11:22:38 
Watershed file: --> C:\PO165TK\P3 . MOP 
Hydrograph file: --> C:\P0165TK\P3-10.HYD 

RETENTION BASIN 3 

Composite Hydrdgraph Summary (cfs) 

Total (cfs) 1 1 1 7 14 21 13 5 3 

3 2 2 2 1 1 1 1 1 



uick TR-55 Version: 5.46 S/N: 4 Page 4 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 08-19-1997 11:22:38 
Watershed file: ---> C:\P0165TK\P3 . MOP 
Hydrograph file: --> C:\P0165TK\P3-10.HYD 

RETENTION BASIN 3 

Time Flow 
(hrs) (cfs) ----------------- 
11.0 1 
11.1 1 
11.2 1 
11.3 1 
11.4 1 
11.5 1 
11.6 1 
11.7 3 
11.8 5 
11.9 7 
12.0 14 
12.1 21 
12.2 13 
12.3 5 
12.4 3 
12.5 3 
12.6 2 
12.7 2 
12.8 2 
12.9 1 
13.0 1 
13.1 1 
13.2 1 
13.3 1 
13.4 1 
13.5 1 
13.6 1 
13.7 1 
13.8 1 
13.9 1 
14.0 1 
14.1 1 
14.2 1 
14.3 1 
14.4 1 
14.5 1 

Time Flow 
(hrs) (cfs) ----------------- 
14.8 1 
14.9 1 
15.0 1 
15.1 1 
15.2 1 
15.3 1 
15.4 1 
15.5 1 
15.6 1 
15.7 1 
15.8 0 
15.9 0 
16.0 0 
16.1 0 
16.2 0 
16.3 0 
16.4 0 
16.5 0 
16.6 0 
16.7 0 
16.8 0 
16.9 0 
17.0 0 
17.1 0 
17.2 0 
17.3 0 
17.4 0 
17.5 0 
17.6 0 
17.7 0 
17.8 0 
17.9 0 
18.0 0 
18.1 0 
18.2 0 
18.3 0084'7'2 



14.6 
14.7 

1 
1 

18.4 
18.5 

sm ptbb 
0 
0 



Quick TR-55 Version: 5.46 S/N: Page 5 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 08-19-1997 11:22:38 
Watershed file: ---> C:\P0165TK\P3 . MOP 
Hydrograph file: ---> C:\P0165TK\P3-10.HYD 

RETENTION BASIN 3 

Time Flow 
(hrs) (cfs) ----------------- 
18.6 0 
18.7 0 
18.8 0 
18.9 0 
19.0 0 
19.1 0 
19.2 0 
19.3 0 
19.4 0 
19.5 0 
19.6 0 
19.7 0 
19.8 0 
19.9 ' 0  
20.0 0 
20.1 0 
20.2 0 
20.3 0 
20.4 0 
20.5 0 
20.6 0 
20.7 0 
20.8 0 
20.9 0 
21.0 0 
21.1 0 
21.2 0 
21.3 0 
21.4 0 
21.5 0 
21.6 0 
21.7 0 
21.8 0 
21.9 0 
22.0 0 
22.1 0 
22.2 0 
22.3 0 

Time Flow 
(hrs) (cfs) ----------------- 
22.4 0 
22.5 0 
22.6 0 
22.7 0 
22.8 0 
22.9 0 
23.0 0 
23.1 0 
23.2 0 
23.3 0 
23.4 0 
23.5 0 
23.6 0 
23.7 0 
23.8 0 
23.9 0 
24.0 0 
24.1 0 
24.2 0 
24.3 0 
24.4 0 
24.5 0 
24.6 0 
24.7 0 
24.8 0 
24.9 0 
25.0 0 
25.1 0 
25.2 0 
25.3 0 
25.4 0 
25.5 0 
25.6 0 
25.7 0 
25.8 0 
25.9 0 



POND-2 Version: 5.17 
S/N: 

RETENTION BASIN 3 
W/3:1 SIDE SLOPES 

1‘ DEEPER 

CALCULATED 08-19-1997 13:16:51 
DISK FILE: c:\p0165tk\SW3-T1 .VOL 

Planimeter scale: 1 inch = 10 ft. 

* 
Elevation Planimeter Area Al+Al+sqr (Al*A2) Volume Volume Sum 

(ft) (sq. in. ) (acres) (acres) (acre-ft) (acre-ft) 

0.00 532.50 0.00 0.00 0.00 0.00 
533.00 26.52 0.06 0.06 0.01 0.01 
534 . 00 36.29 0.08 0.22 0.07 0.08 

0.18 535.00 47.04 0.11 0.29 0.10 
536.00 58.73 0.13 0.36 0.12 0.30 
537.00 71.40 0.16 0.45 0.15 0.45 
538.00 85.08 0.20 0.54 0.18 0.63 
539 00 99.71 0.23 0.64 0.21 0.84 
540.00 117.39 0.27 0.75 0.25 1.09 
541.00 131.90 0.30 0.86 

........................................................................... 

0.29 
1*37. 

Elevations With Areas Interpolated From 
The Closest Two Planimeter Readings 

540.10 
540.20 
540.30 
540.40 
540 . 50 
540.60 
540.70 
540.80 
540.90 

0.27 
0.28 
0.28 
0.28 
0.29 
0.29 
0-29 
0.30 
0.30 

0.81 
0.82 
0.82 
0.83 
0.83 
0.84 
0.84 
0.85 
0.85 

0.03 
0.05 
0.08 
0.11 
0.14 
0.17 
0.20 
0.23 
0.26 

1.11 
1.14 
1.17 
1.20 
1.23 
1.26 
1.28 
1.31 
1-34 

* Incremental volume computed by the Conic Method for Reservoir Volumes. 



POND-2 Version: 5.17 S/N: 
EXECUTED: 08-19-1997 13:19:51 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * 
* STORM WATER BASIN NO. 3 * * * 
* * 
* * 
* * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Inflow Hydrograph: c:\po165tk\P3-10 .HYD 
Rating Table file: c:\po165tk\SW3-T1 .PND 

---- INITIAL CONDITIONS---- 
Elevation = 534.20 ft- ) 4 k  %I- C G A N O f l  $w. 
Outflow = 0.00 cfs 
Storage = 0 10 ac-ft - *A%, S ~ p & & n  - 

GIVEN POND DATA 
INTERMEDIATE ROUTING 

COMPUTATIONS 

ELEVATION 
( ft) --------- 
532.50 
533.00 
534.00 
535.00 
536.00 
537.00 
538.00 
539.00 
540.00 
540.10 
540.20 
540.30 
540.40 
540.50 
540.60 
540.70 
540.80 
540.90 
541.00 

OUTFLOW 
(cfs) --------- 

0.0 
0, 0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
3.2 
6.5 
9.7 
13.0 
16.2 
22.1 
29.6 
37.8 
46.8 
56.5 

STORAGE 
(ac-ft) _--------- 

0.000 
0.010 
0.080 
0.180 
0.300 
0.450 
0.630 
0.840 
1.090 
1.110 
1.140 
1.170 
1.200 
1.230 
1.260 
1.280 
1.310 
1.340 
1.370 

0.0 
2.4 
19.4 
43.6 
72.6 
108.9 
152.5 
203.3 
263.8 
268.6 
275.9 
283.1 
290.4 
297.7 
304.9 
309.8 
317.0 
324.3 
331.5 ------------ 

2S/t + 0 
(cf s) 

0.0 
2.4 
19.4 
43.6 
72.6 
108 . 9 
152 . 5 
203.3 
263.8 
271.8 
282.4 
292.8 
303.4 
313.9 
327.0 
339.4 
354.8 
371.1 
388.0 

Time increment (t) = 0.100 hrs. 



. POND-2 Version: 5.17 S/N: 
EXECUTED: 08-19-1997 13:19:51 

S N ’ I  R l O  

Page 2 

Pond File: c:\p0165tk\SW3-T1 .PND 
Inflow Hydrograph: c:\po165tk\P3-10 .HYD 
Outflow Hydrograph: c:\pol65tk\SW3-T1 .HYD 

INFLOW HYDROGRAPH ------------------ 
TIME 
(hrs) .------- 

11.000 
11.100 
11.200 
11.300 
11.400 
11.500 
11.600 
11.700 
11.800 
11.900 
12.000 
12.100 
12.200 
12 . 300 
12.400 
12.500 
12 . 600 
12.700 
12 . 800 
12.900 
13 . 000 
13 . 100 
13 . 200 
13 . 300 
13 . 400 
13 . 500 
13 . 600 
13.700 
13.800 
13.900 
14 . 000 
14 . 100 
14.200 
14 . 300 
14.400 
14 . 500 
14 . 600 
14.700 
14 . 800 
14 . 900 
15 . 000 
15 . 100 
e15.200 
15.300 
15.400 

INFLOW 
(cfs) .-------- 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
3.00 
5.00 
7.00 
14.00 
21.00 
13.00 
5.00 
3.00 
3.00 
2.00 
2.00 
2.00 
2.0a 
i.oa 
1.oc 
1.oc 
1. oc 
1. oc 
1.oc 
1.oc 
1. oc 
1. oc 
1. oc 
1. oc 
1.oc 
1. oc 
1.oc 
1. oc 
1. oc 
l.O( 
1.0( 
1.0( 
1.0( 
1.0( 
1.0( 
1.0( 
1.0( 
1.0( 

I1+12 
(cfs) .-------- ----- 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
4.0 
8.0 
12.0 
21.0 
35.0 
34.0 
18.0 
8.0 
6.0 
5.0 
4.0 
4.0 
4.0 
3.0 
2.0 
2.0, 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

24.2 
26.2 
28.2 
30.2 
32.2 
34.2 
36.2 
40.2 
48.2 
60.2 
81.2 
116.2 
150.2 
168 . 2 
176.2 
182.2 
187.2 
191.2 
195.2 
199 . 2 
202.2 
204.2 
206.2 
208.2 
210.2 
212.2 
214.2 
216.2 
218.2 
220.2 
222.2 
224.2 
226.2 
228 . 2 
230.2 
232.2 
234.2 
236.2 
238.2 
240.2 
242.2 
244.2 
246.2 
248.2 
250.2 

2S/t + 0 
(cfs) .---------- 

24.2 
26.2 
28.2 
30.2 
32.2 
34.2 
36.2 
40.2 
48.2 
60.2 
81.2 
116.2 
150.2 
168.2 
176.2 
182.2 
187.2 
191.2 
195.2 
199.2 
202.2 
204.2 
206.2 
208.2 
210.2 
212.2 
214.2 
216.2 
218.2 
220.2 
222.2 
224.5 
226.2 
228. 2 
230.; 
232.; 
234.; 
236.2 
238.2 
240.2 
242.2 
244 . 
246.; 
248 . : 
250.; 

OUTFLOW 
(cfs) 

I-------- 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

{LEVATION 
(ft) --------- 
534.20 
534.28 
534.37 
534.45 
534.53 
534.61 
534.70 
534.86 
535.16 
535.57 
536.24 
537.17 
537.95 
538.31 
538.47 
538.59 
538.68 
538.76 
538.84 
538.92 
538.98 
539.02 
539.05 
539.08 
539.11 
539.15 
539.18 
539.21 
539.25 
539.28 
539.31 
539.35 
539.38 
539.41 
539.44 
539.48 
539.51 
539.54 
539.58 
539.61 
539.64 
539.68 
539.71 
539.74 
539.78 



POND-2 Version: 5.17 SIN: 
EXECUTED: 08-19-1997 13:19:51 

nd File: c:\p0165tk\SW3-T1 .PND 9 nflow Hydrograph: c:\po165tk\P3-10 .HYD 
Outflow Hydrograph: c:\po165tk\SW3-T1 .HYD 

INFLOW HYDROGRAPH ------------------ 
TIME 
(h-1 -------- 

15.500 
15 . 600 
15.700 
15.800 
15.900 
16.000 
16.100 
16.200 
16.300 
16.400 
16.500 
16.600 
16.700 
16.800 
16.900 Jitx;; 
17.300 
17.400 
17.500 
17.600 
17 . 700 
17.800 
17.900 
18.000 
18.100 
18.200 
18.300 
18.400 
18.500 
18.600 
18.700 
18.800 
18.900 
19.000 
19.100 
19.200 
19.300 
19.400 
19.500 ,i:;;ii 
19.900 
20.000 

INFLOW 
(cfs) --------- 

1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

I1+12 
(cfs) --------- 

2.0 
2.0 
2.0 
1.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

252.2 
254.2 
256.2 
257.2 
257.2 
257 . 2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257 . 2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257 . 2 
257.2 
257 . 2 
257.2 
257 . 2 
257 . 2 
257.2 
257 . 2 
257.2 
257 . 2 
257.2 
257 . 2 
257.2 
257.2 
257 . 2 
257 . 2 
257 . 2 

252.2 
254.2 
256.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257 . 2 

OUTFLOW 
(cfs) --------- 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ELEVATION 
( ft) --------- 
539.81 
539.84 
539.87 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539 . 89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 



POND-2 Version: 5.17 S/N: 
EXECUTED: 08-19-1997 13:19:51 

Pond File: c:\p0165tk\SW3-T1 .PND 
Inflow Hydrograph: c:\po165tk\P3-10 .HYD 
Outflow Hydrograph: c:\pol65tk\SW3-T1 .HYD 

TIME 
(hrs) -------- 

20.100 
20.200 
20.300 
20.400 
20.500 
20.600 
20.700 
20.800 
20.900 
21.000 
21.100 
21.200 
21.300 
21.400 
21.500 
21.600 
21.700 
21.800 
21.900 
22.000 
22.100 
22.200 
22.300 
22.400 
22.500 
22 . 600 
22.700 
22.800 
22.900 
23.000 
23.100 
23.200 
23.300 
23 . 400 
23.500 
23 . 600 
23.700 
23.800 
23.900 
24 . 000 
24 . 100 
24.200 
24 . 300 
24.400 
24 . 500 
24.600 

INFLOW 
(cfs) _-------- 

0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  
0 .00  
0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  
0 .00  
0 .00  
0 . 0 0  
0 .00  
0 .00  
0 .00  
0 . 0 0  
0 . 0 0  
0 .00  
0 . 0 0  
0.00 
0 .00  
0 . 0 0  
0.00 
0.00 
0 .00  
0 .00  
0 . 0 0  
0.00 
0 . 0 0  
0.00 
0.00 

0 .  oa 
o.oa 
0.00 

ROUTING COMPUTATIONS 

I1+12 
(cfs) --------- 

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

2S/t - 0 
(cfs) ------------ 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257 . 2 
257.2 
257 . 2 
257.2 
257.2 
257 . 2 
257.2 
257 . 2 
257.2 
257.2 
257 . 2 
257 . 2 
257.2 
257 . 2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 

2S/t + 0 
(cfs) -----.----- 
257.2 
257 . 2 
257.2 
257.2 
257 . 2 
257 . 2 
257 . 2 
257 . 2 
257.2 
257.2 
257.2 
257.2 
257.2 

257 . 2 
257 . 2 
257 . 2 
257.2 
257.2 
257 . 2 
257 . 2 
257 . 2 
257 . 2 
257 . 2 
257 . 2 
257 . 2 
257.2 
257.2 
257.2 
257 . 2 
257.2 
257 . 2 
257 . 2 
257 . 2 
257.2 
257.2 
257 . 2 
257 . 2 
257 . 2 
257.2 
257 . 2 
257 . 2 
257 . 2 
257 . 2 
257.2 
257 . 2 

257 2 

OUTFLOW 
(cfs) --------- 

0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0.00 
0.00 
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0 . 0 0  

ELEVATION 
( ft) --------- 
539 . 89 
539.89 
539.89 
539 . 89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539 . 89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539 . 89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539 . 89 
539.89 
539.89 ' 
539.89 
539 . 89 



POND-2 Version: 5.17 SIN: 
EXECUTED: 08-19-1997 13:19:51 

nd File: c:\p0165tk\SW3-T1 .PND * nflow Hydrograph: c:\p0165tk\P3-10 .HYD 
Outflow Hydrograph: c:\pol65tk\SW3-T1 .HYD 

INFLOW HYDROGRAPH ------------------ 
TIME 
(hrs) _------- 

24 . 700 
24.800 
24.900 
25.000 
25.100 
25.200 
25.300 
25.400 
25.500 
25.600 
25.700 
25.800 
25.900 -------- 

INFLOW 
(cfs) _-------- 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00  
0.00 
0.00 
0.00 _------- 

I1+12 
(cfs) --------- 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1 4 1 8  
sttl A 7 3  

Page 5 

2S/t - 0 
(cfs) ------------ 
257 . 2 
257.2 
257.2 
257 . 2 
257.2 
257 . 2 

' 257.2 
257.2 
257.2 
257.2 
257 . 2 
257 . 2 
257.2 

2S/t + 0 
(cfs) ----------- 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
2.57.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 



. .  

POND-2 Version: 5.17 S/N: 
EXECUTED: 08-19-1997 13:19:51 

Pond File: c:\pol65tk\SW3-T1 .PND 
Inflow Hydrograph: c:\po165tk\P3-10 .HYD 
Outflow Hydrograph: c:\pol65tk\SW3-T1 .HYD 

Starting Pond W.S. Elevation = 534.20 ft 

***** Summary of Peak Outflow and Peak Elevation ***** 
21.00 cfs Peak Inflow - 

Peak Outflow = 0.00 cfs 
Peak Elevation = 539.89 ft 

- 

***** Summary of Approximate Peak Storage ***** 
0.10 ac-ft 

Peak Storage From Storm = 0.96 ac-ft 

1.06 ac-ft 

- Initial Storage - 

Total Storage in Pond - 
--------------- 

- 

Warning: Inflow hydrograph truncated on left side. 

>>>>>> Warning, peak outflow = last ordinate point. <<<<<< 



Page 7 

0 . 2 - x  

>>>>>> Warning, peak outflow = last ordinate point. <<<<<< 
POND-2 Version: 5.17 S/N: 

Pond File: ~:\p0165tk\SW3-T1 .PND 
Inflow Hydrograph: c:\po165tk\P3-10 .HYD 
Outflow Hydrograph: c:\pol65tk\SW3-T1 .HYD 

Peak Inflow - - 21.00 cfs 13: 19: 51 
Peak Outflow = 0.00 cfs 
Peak Elevation = 539.89 ft 

EXECUTED: 08-19-1997 

x *  * 

i2.0 - 
12.1 - 
12.2 - 
12.3 - 
12.4 - 
12.5 - 
12.6 - 
12.7 - 
12.8 - 
12.9 - 
13.0 - 
13.1 - 

11.3 - 
11.4 - 
11.5 - 
11.6 - 
11.7 - 
.11.8 - 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X * 
X * 
X * 
X * 
X * 
X * 
X * 
X * 
X * 
X * 
X * 
x *  
x *  
x *  
x *  

x *  
x *  
x *  
x *  
x *  
x *  
x *  
X * 
X * 
X 
X 
X 

* 
* 

* 
* 

* 

* 
* 

* 
* 

* 

* 
* 

* 

. . .  00046% 



* File: c:\po165tk\P3-10 .HYD Qmax = 21.0 cfs 
x File: c:\po165tk\SW3-T1 .HYD Qmax = 0.0 cfs 



ATTACHMENT B, DITCHES 

Methodology 
a 

This calculation is performed using the "worst case" scenario for peak flows. Each 
ditch was evaluated under existing conditions (after construction of ditches and 
basins, but before remediation activities begin), and proposed conditions (after 
remediation activities have been completed). 

The Modified Rational Method (Reference 2) was used to determine peak flows for 
the 10 year and 25 year (Ditches 2 & 6 only) frequency storm events. After 
drainage areas (existing and proposed) were calculated for each ditch, a weighted 
runoff coefficient (C) was determined based on land use area and type. A rainfall 
intensity was selected based on the shortest duration (duration = 10 min for all 
ditches except ditch 1 2) using the Rainfall Intensity-Frequency-Duration Curve for 
the Fernald area (Reference 7). 

Ditch 12 has a large, relatively flat drainage area (see last assumption on this page). 
SCS procedures were used to find the time of concentration (duration) for the ditch 
12 drainage area. The rainfall intensity was selected based on the time of 
concentration (duration) using the Rainfall Intensity-Frequency-Duration Curve for 
the Fernald area (Reference 7). 

With the peak flows known for both existing and proposed conditions, the highest 
peak flow was selected for design. Ditches were designed based on the uniform 
flow theory using Manning's equation. In most cases ditch slopes varied. In one 
instance the bottom width varied. In order to  evaluate ditch design and 
performance of ditch lining, the worst case flow conditions for velocity and flow 
depth were considered for the three types of ditch lining (i.e. erosion control 
blanket, dumped rock fill, or exposed geomembrane liner). The Flow Master 
computer program was used to evaluate the effects of the varying components on 
the performance of the ditch (Reference 4). 

Ditch sections 2A and 2B, and ditch sections 2C and 2D are all the same ditch. 
Ditch sections 2A and 2B will be constructed to  accommodate existing conditions. 
The section of ditch labeled 2A has channel slopes of approximately 10% and will 
be lined with riprap (dumped rock fill). The section of ditch labeled 2B has flat 
channel slopes (approx. 0.8%), and will be lined with erosion control blanket. 

Ditch section 2C under proposed condtiions is the same section as 2A under 
existing conditions. Since ditch section 2C under proposed conditions has less flow 
than section 2A under existing condtiions, section 2C will not be modified. 

Ditch section 2D will replace ditch section 26 during grading activities. This ditch 
section will have a flat channel slope (approx 0.7%) with a varying left-side slope. 

Ditch 12 will be designed assuming that an existing culvert located east of the 
drainage area (see Proposed Conditions, Sheet 2 of 2 drainage area map) becomes 



clogged and forces additional water into the normal drainage area for Ditch 12. 

Ditches 13 & 14 and the existing 24" culvert at the wheel wash area were 
originally designed under Calculation No. 15-02, PO1 58 (Haul Road Upgrade 
Project). These ditches were relocated eastward to accommodate construction of 
the Wheel Wash Facility. The total drainage area or land use did not change. 
Therefore, the design geometry proposed for these ditches under PO1 58 will be 
used on this project. New calculations are not provided. 

Two types of ditch lining were evaluated for most ditches; vegetated using erosion 
control blankets, and dumped rock fill. Ditches 28, 3-7, and 9 will have an exposed 
geomembrane liner. Roughness coefficients for the erosion control blanket and 
dumped rock fill were selected from Reference 7, and are as follows: 

Erosion Control Blankets n = 0.04 
Riprap n = 0.06 

Maximum flow velocity for using erosion control blankets as a lining material was 
established at 4.0 feet per second (Reference 7). 

Roughness coefficient for the exposed geomembrane liner was derived from values 
typically used for polyethylene pipe: 

Geomembrane liner n = 0.009 

In addition to  the ditches described above, three interceptor ditches (Interceptor 
Ditch 1, 2, & 3) will be constructed during various phases of remediation to prevent 
runon to  the exposed GMA (See Construction Drawings 92X-5900-6-00286, G- 
00333, and G-00413). Interceptor ditch 1 will have both erosion control blanket 
lining and dumped rock lining. Interceptor ditches 2 & 3 will have a geomembrane 
lining. 

Calculations are included on the following pages. 



TABLE 1 
DRAINAGE AREA AND PEAK FLOW SUMMARY 

EXISTING 
CONDITIONS 

DRAINAGE FLOW 
AREA (AC) (CFS) 

1418 
PROPOSED 

CONDITIONS 

DRAINAGE FLOW 
AREA (AC) (CFS) 

DITCH 

DITCH - 1 

DITCH - 2A 

1.57 3.88 0.54 2.1 8 

3.45 8.18 NIA NIA 
~ 

DITCH - 26 

DITCH - 2C 

DITCH - 20 

DITCH - 3 

DITCH - 4 

~ - ~ -  ~ 

3.45 8.18 NIA NIA 

NIA NIA 1 .82 6.09 

NIA NIA 3.54 12.65 

8.40 19.31 6.63 25.33 

0.69 2.67 0.69 2.67 

DITCH - 5 

DITCH - 6 

DITCH - 7 

DITCH - %A 

DITCH - 8B 

DITCH - 9 I 3.31 I 11.50 I 3.42 I 13.22 11 

0.62 2.37 0.62 2.37 

0.47 1.79 0.47 1.79 

1.76 5.90 2.04 7.87 

1 .a0 5.88 1.45 5.56 

3.21 9.21 1 .a2 7.02 

DITCH - 10 (A & 6) 

DITCH - 11 

DITCH - 12 

DITCH - 13 

DITCH - 14 

DITCH - 15 

~ ~~ 

0.41 1.34 0.27 0.88 

1.17 4.28 0.85 3.24 

7.52 8.91 7.52 8.91 

DESIGNED UNDER PO1 58, HAUL ROAD UPGRADE 

DESIGNED UNDER PO158, HAUL ROAD UPGRADE 

0.20 I 1 .o 1 0.2 I 1 .o 

INTERCEPTOR DITCH - 1 A I NIA I NIA I 2.65 I 12.43 

DITCH - 2A 

DITCH - 26 

DITCH - 2C 

DITCH - 2D 

INTERCEPTOR DITCH - 16 I NIA I NIA I 4.27 I 20.03 

3.45 10.06 NIA NIA 

3.45 10.06 NIA NIA 

NIA NIA 1 .82 7.49 

NIA NIA 3.54 15.56 

I 

INTERCEPTOR DITCH - 2 

INTERCEPTOR DITCH - 3 

O i r m  b 

NIA NIA 2.10 9.85 

NIA NIA 2.88 13.51 

0.47 3.20 014-7 2 , 2 0  



Quick TR-55 Ver.5.46 S/N: 
Executed: 15:18:48 10-27-1996 

DITCH-1 
DRAINAGE AREA P1 

EXISTING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = a d j * C * I * A  

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment -factor for-each return frequency 

10.00 0.454 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:50:44 10-27-1996 

DITCH-1 
DRAINAGE AREA P1 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = a d j * C * I * A  

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment .factor-for each return frequency 

years 



Quick TR-55 Ver.5.46 S/N: 
Executed: 06:37:27 02-04-1997 

DITCH-2A 
DRAINAGE AREA P1 

EXISTING CONDITIONS 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = IC' adjustment factor for each return frequency 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:09:34 07-21-1997 

DITCH-2A 
DRAINAGE AREA P1 

EXISTING CONDITIONS, 25 YR STORM 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for each return frequency 

Subarea Runoff Area 
Descr . 'C' acres .......................... 

VEG. FAIR 0.420 3.34 
GRAVEL ROAD 



Quick TR-55 Ver.5.46 S/N: 
Executed: 06:38:22 02-04-1997 

DITCH-2B 
DRAINAGE AREA P1 

EXISTING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for each return frequency 

RETURN FREQUENCY = 10 
ICf adjustment, k = 1 
Adj. 'C' = Wtd.'Cf x 1 

years 

0 0 0 4 3 1 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:10:15 07-21-1997 

DITCH-2B 
DRAINAGE AREA P1 

EXISTING CONDITIONS, 25 YR STORM 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hourf A=acres 
adj = 'C' adjustment factor for each return frequency 

Subarea Runoff Area 
Descr . 'C' acres .......................... 

VEG. FAIR 0.420 3.34 
GRAVEL ROAD 



Quick TR-55 Ver.5.46 S/N: 
Executed: 06:43:08 02-04-1997 

DITCH-2C 
DRAINAGE AREA P1 

PROPOSED CONDITIONS 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for-each return frequency 

Subarea Runoff Area 
Descr . f C' acres .......................... 

BARE, >4:1 0.700 0.82 
WOODED, FAIR 

years 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:11:45 07-21-1997 

DITCH-2C 
DRAINAGE AREA P1 

PROPOSED CONDITIONSf 25 YR STORM 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = IC' adjustment factor for each return frequency 

RETURN FREQUENCY = 25 
\Cf adjustment, k = 1 
Adj. ICf = Wtd.'Cf x 1 -----__----------------- 
I----___----------__---- 

Tc Wtd. Adj . I Total 
(min) ICf IC' in/hr acres -------------- ....................... 

years 



Quick TR-55 Ver.5.46 S/N: 
Executed: 06:43:50 02-04-1997 

DITCH-2D 
DRAINAGE AREA P1 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for each return frequency 

RETURN FREQUENCY = 10 years 

Subarea Runoff Area 
Descr . 'C' acres .......................... 

BARE, >4:1 0.700 2.54 
WOODED, FAIR 



Quick TR-55 Ver.5.46 S/N: 
Executed: 16:54:32 08-19-1997 

DITCH-2D 
DRAINAGE AREA P1 

PROPOSED CONDITIONS, 25 YR STORM 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = *Cf adjustment factor for each return frequency 



Quick TR-55 Ver.5.46 S/N: 
Executed: 15:56:04 10-27-1996 

DITCH-3 
DRAINAGE AREA P1 

EXISTING CONDITIONS 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment-factor-for -each return frequency 

Subarea Runoff Area 
. Descr. 'C' acres 

VEG. S>4:1 0.420 8.37 
GRAVEL ROAD 

.......................... 



Quick TR-55 Ver.5.46 S/N: 
Executed: 15:00:44 01-22-1997 

sm 0s 
1 4 1 8  

C' 

DITCH-3 

PROPOSED CONDITIONS 
DRAINAGE AREA P1 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = IC1 adjustment factor- for-each return frequency 



Quick TR-55 Ver.5.46 S/N: 
Executed: 15:07:33 04-26-1997 

DITCH-4 
DRAINAGE AREA P1 

EXISTING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment .f.actor- for -each return frequency 



* 817 
14118 Quick TR-55 Ver.5.46 S/N: 

Executed: 15:06:30 04-26-1997 

DITCH-4 
DRAINAGE AREA P1 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, @Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C '  adjustment -factor for each-return frequency 

Subarea Runoff Area 
Descr . C' acres .......................... 

BARE,>4:1 0.700 0.66 
GRAVEL ROAD 

0.900 0.03 --------------- 

years 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:15:21 04-28-1997 

DITCH-5 
DRAINAGE AREA P2 

EXISTING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for each return frequency 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:16:50 04-28-1997 

DITCH-5 
DRAINAGE AREA P2 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = a d j * C * I * A  

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for each return frequency 

Tc Jtd. 
(min) 'C' 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:18:30 04-28-1997 

DITCH-6 
DRAINAGE AREA P2 

EXISTING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment-factor for each .return frequency 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:19:02 04-28-1997 

DITCH-6 
DRAINAGE AREA P2 

PROPOSED CONDITIONS 

Q = a d j * C * I * A  
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor.for each-return frequency 

RETURN FREQUENCY = 10 years 

Adj. 'C' = Wtd.'C/ x 1 
\C' adjustment, k = 1 

Tc Wtd. 
(min) IC' 

10.00 0.700 



Quick TR-55 Ver.5.46 S/N: 
Executed: 17:07:06 08-19-1997 

DITCH-6 
DRAINAGE AREA P2 

EXISTING CONDITIONS, 25 YR STORM 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A  

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = IC' adjustment factor for each return frequency 

Tc Wtd. 
(min) IC1 



Quick TR-55 Ver.5.46 S/N: 
Executed: 17:07:40 08-19-1997 

DITCH-6 
DRAINAGE AREA P2 

PROPOSED CONDITIONS, 25 YR STORM 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = IC' adjustment factor for each return frequency 

years 



Quick TR-55 Ver.5.46 S/N: 
Executed: 16:06:06 04-29-1997 

DITCH-7 
DRAINAGE AREA P2 

EXISTING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for each return frequency 

Subarea Runoff Area 
Descr. 'C' acres .......................... 

VEG. FAIR 0.420 0.59 

GRAVEL RD 0.900 0.08 
BARE,>4:1 0.700 1.09 

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

years 

I 5.90 

3 



Quick TR-55 Ver.5.46 S/N: 
Executed: 07:34:14 04-29-1997 

DITCH-7 
DRAINAGE AREA P2 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = IC' adjustment factor .for each-return frequency 

years 



' .. 
Quick TR-55 Ver.5.46 S/N: 
Executed: 10:46:30 04-30-1997 

DITCH-8A 
DRAINAGE AREA P2 

EXISTING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = a d j * C * I * A  

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = IC1 adjustment factor for each return frequency 

Subarea Runoff Area 
Descr 'C' acres 

BARE 0.700 1.10 
VEG, FAIR 0.420 0.67 
GRAVEL RD 0.900 0.03 --------------- 

.. . ' 000587 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:47:00 04-29-1997 

DITCH-8A 
DRAINAGE AREA P2 

PROPOSED CONDITIONS 

*.* * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment -factor for--each -return frequency 

Subarea Runoff Area 
Descr . 'C '  acres .......................... 

BARE 0.700 1.42 
GRAVEL RD 0.900 0.03 --------------- 

years 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:46:56 04-30-1997 

DITCH-8B 
DRAINAGE AREA P2 

EXISTING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = a d j * C * I * A  

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = I C adjustment . factor -for each. return frequency 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:48:13 04-29-1997 1418 

DITCH-8B 
DRAINAGE AREA P2 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A  

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'Cf adjustment factor for. each-return .frequency 

Subarea Runoff Area 
Descr . f C f  acres --.----------------------. 

BARE 0.700 1.75 
GRAVEL RD 0.900 0.07 --------------- 

years 



Quick TR-55 Ver.5.46 S/N: 
Executed: 16:47:01 01-20-1997 

DITCH-9 
DRAINAGE AREA P3 

EXISTING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment -factor -for -each-return frequency 

RETURN FREQUENCY = 10 years 

Tc Wtd. 
(min) 'C' 



Quick TR-55 Ver.5.46 S/N: 
Executed: 16:47:37 01-20-1997 *- '1 4 I8 

DITCH-9 
DRAINAGE AREA P3 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor -for each-return -frequency 

Subarea Runoff Area 
Descr . 'C' acres 

RETURN FREQUENCY = 10 
\C' adjustment, k = 1 
Adj. 'C' = Wtd.'C' x 1 

0.709 5.450 3.42 

years 



Quick TR-55 Ver.5.46 S/N: 
Executed: 09:27:01 11-24-1996 

DITCH-10 (10A AND 10B) 
DRAINAGE AREA P3 

EXISTING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C adjustment . factor. for -each --return frequency 

years 

1.34 



s w  833 

Quick TR-55 Ver.5.46 S/N: 
Executed: 09:27:45 11-24-1996 

DITCH-10 (10A AND 10B) 
DRAINAGE AREA P3 

PROPOSED CONDITIONS 

84118 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment -factor .for each return frequency 

RETURN FREQUENCY = 10 years 

~ 

10.00 0.600 

Adj . I Total 
'C' in/hr acres 



Quick TR-55 Ver.5.46 S/N: 
Executed: 16:49:52 01-20-1997 

DITCH-11 
DRAINAGE AREA P3 

EXISTING CONDITIONS 

, 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'Cf adjustment factor -for -each--return frequency 

RETURN FREQUENCY = 10 years 

Adj. fCf = Wtd.'C' x 1 
\Cf adjustment, k = 1 

Adj . I Total 
'Cf in/hr acres 



Quick TR-55 Ver.5.46 S/N: 
Executed: 16:49:22 01-20-1997 

DITCH-11 
DRAINAGE AREA P3 

PROPOSED CONDITIONS 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C' adjustment factor for-each-return frequency 

Subarea Runoff Area 
Descr . 'C '  acres 

! 



Quick 'TR-55 Ver. 5.46 S/N: 
Executed: 14:03:23 02-04-1997 

DITCH-12 
EXISTING/PROPOSED CONDITIONS 

* * * *  

Where: 

* * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * 
Q = adj * C * I * A 

Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for each return frequency 

* 

RETURN FREQUENCY = 10 years 

Adj. 'C' = Wtd.'C' x 1 
\C' adjustment, k = 1 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:02:25 02-04-1997 c:\pol65d\D12P.TCT 

DITCH 12 

Tc COMPUTATIONS FOR: DITCH 12 

SHEET FLOW (Applicable to Tc only) 
Segment ID 1 
Surface description WOODS, LT 
Manning's roughness coeff., n 0.4000 

ft 122.0 Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 in 3.000 
Land slope, s ft/ft 0.0500 

0.8 
-007 * (n*L) 

T = -------------- hrs 0.30 
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surf ace (paved or unpaved) ? 
Flow length, L ft 0.0 
Watercourse slope, s ft/ft 0.0000 

Avg.V = Csf * (s) ft/s 0.0000 
0.5 

where: Unpaved Csf = 16.1345 
Paved Csf = 20.3282 

a 
T = L / (3600*V) hrS 0.00 

= 0.30 

= 0.00 

CHANNEL FLOW 
Segment ID 2 
Cross Sectional Flow Area, a sq.ft 7.50 
Wetted perimeter, Pw ft 8.71 
Hydraulic radius, r = a/Pw ft 0.861 
Channel slope, s ft/ft 0.0130 
Manning's roughness coeff., n 0.0400 

Flow length, L ft 485 

T = L / (3600*V) hrS 0.04 = 0.04 

....................................................................... TOTAL TIME (hrs) 0.34 

000518 



Quick TR-55 Ver.5.46 S/N: 
Sxecuted: 14:02:25 02-04-1997 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

DITCH 12 



TIME OF CONCENTRATION, DITCH 12 
Worksheet for Trapezoidal Channel 

Proiect D d t j o n  
Project File c:\po165d\swu.fm2 
Worksheet 
Flow Element Trapezoidal Channel 
Meithod Manning's Formula 
Solve For Discharge 

TIME OF CONC., DITCH 12 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.01 3000 ouft  

Depth 1.50 ft 
Left Side Slope 
Right Side Slope 
Bottom width 2.00 ft 

2.000000 H : V 
2.000000 H : V 

Discharge 28.76 cfs 
Flow Area 7.50 ft5 
Wetted Perimeter 8.71 R 
Top Width 8.00 ft 
CriticalDepth 1.25 ft 
Critical Slope 0.02791 7 Wft 
Velocity 3.83 Ws 
Velocity Head 0.23 ft 
Specific Energy 1.73 ft 
Froude Number 0.70 
Flow is subcritical. 

02/w197 
Of :59:47 PM Haestad Methods, Inc. 37 Brodcdde Road Watehwy, CT 06708 (203) 7561666 

FlcmrMaster 6 . 1 3  
p a s e l o f 1  



DITCHES 13 & 14 DESIGNED UNDER PO1 58, HAUL ROAD UPGRADE PROJECT 



Quick TR-55 Ver.5.46 S/N: 
Executed: 09:39:59 06-10-1997 

DITCH 15 
EXISTING AND PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for each return frequency 

RETURN FREQUENCY = 10 years 

Adj. 'C' = Wtd.'C' x 1 
\C' adjustment, k = 1 

Subarea Runoff Area 
Descr . 'C' acres 

10.00 0.900 

Adj . I Total 
'C' in/hr acres 



Quick 'TR-55 Ver.5.46 S/N: 
Executed: 13:49:28 09-28-1997 

INTERCEPTOR DITCH 1A 
V-DITCH GEOMETRY 

BASE BID GRADING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = a d j * C * I * A  

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for each return frequency 

RETURN FREQUENCY = 25 years 

Adj. 'C' = Wtd.'C' x 1 
\C' adjustment, k = 1 

=========================I======== 
Wtd . 

Descr . 'Cf Area acres I (min) Tc 'Cf 
Subarea Runoff 

0.700 6.700 2.65 I 12.43 



Quick TR-55 Ver.5.46 S/N: 
Executed: 13:54:34 09-28-1997 9418 

INTERCEPTOR DITCH 1B 
FLAT BOTTOM GEOMETRY 

BASE BID GRADING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for each return frequency 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:14:12 09-28-1997 

INTERCEPTOR DITCH 2 

BASE BID GRADING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for each return frequency 

Tc Wtd. 
(min) 'C' 

~~ ~~~ 

10.00 0.700 0.700 6.700 2.10 



Quick TR-55 Ver.5.46 S/N: 
Executed: 13:58:54 09-28-1997 

INTERCEPTOR DITCH 3 

INTERIM GRADING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for each return frequency 

Subarea Runoff Area 
Descr . 'C' acres 

10.00 0.700 
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DITCH-1 (Dl) 
Worksheet for Triangular Channel 

Proiect D d D t i o n  
Project File c:~ol65d\swu.fm2 

Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet DITCH-1 (Dl) 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.005000 fVft 
Left Side Slope 
Right Side Slope 
Discharge 3.88 cfs 

2.000000 H : V 
2.000000 H : V 

Resutts 

Flow Area 2.38 fP 
Wetted Perimeter 4.88 ft 

Depth 1.09 ft 

Top Width 4.37 ft 
Critical Depth 0.75 ft 

0.037554 Wft 
Velocity 1.63 Ws 

Specific Energy 1.13 ft 
Froude Number 0.39 
Flow is subcritical. 

Velocity Head 0.04 ft 

Notes: 

Velocity 4.0 fps for n = 0.04 on slopes from 0.5% to 3.6% (See Rating Table). 

Use Erosion Control Blanket for channel lining 

08/21/97 
08.38:09 AM Haestad Methods, Inc. 37 Brookside Road Waterkrry. CT 06708 (203) 7561 6E6 

FlowMaster 6.13 
Page 1 of 1 



DITCH-1 (01) 
Rating Table for Triangular Channel 

Project Description 
Project File c:\po165d\swu.fm2 

Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet DITCH-1 (Dl) 

Constant Data 
Left Side Slope 2.000000 H : V 
Right Side Slope 
Discharge 3.88 cfs 

2.000000 H : V 

Minimum Maximum Increment 
Mannings Coefficient 0.040 0.060 0.020 
Channel Slope 0.005000 0.026000 0.021 000 fvft 

Rating Table 
Channel 
Slope Mannings Depth Velocity 
(Wft) Coefficient (ft) (WS) 

0.005000 0.040 1.09 1.63 
0.005000 0.060 1.27 1.20 
0.026000 0.040 0.80 3.02 
0.026000 0.060 0.93 2.23 

08/21/97 
m.3741 AM Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666 

FkwMaster 6.13 
Page1 of1  



DITCH 2A, U<ISTING CONDITIONS 
Worksheet for Triangular Channel 

Project Description 
Project File c:\pol65d\swu.fm2 
Worksheet DITCH 2A, WSTING CONDITIONS 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

b u t  Data 
Mannings Coefficient 0.040 

Left Side Slope 
Right Side Slope 
Discharge 8.18 cfs 

Channel Slope 0.1 00000 Wft 
2.000000 H : V 
2.000000 H : V 

Results 
Depth 0.82 ft 
Flow Area 
Wetted Perimeter 
Top Wiwl 
Critical Depth 

Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow is supercritical. 

1.36 ft2 
3.68 ft 
3.29 ft 
1.01 ft 
0.033997 fWt 
6.03 Ws 
0.57 ft 
1.39 ft 
1.66 

Sm 6 9 5  

1 4 1 8  

Notes: 

Velocity > 4.0 fps for n = 0.04, Not acceptable 

Use Riprap for channel lining on steep section 

02/w197 
m11:48AM Haestad Methods. Inc. 37 Brookside Road Waterbwy. CT 06708 (203) 755-1 666 

FlowMaster 6.13 
Page1 of1  



DITCH 2A, EXISTING CONDITIONS 
Rating Table for Triangular Channel 

Project Description 
Project File c:\pol65d\swu.fm2 
Worksheet DITCH 2A, EXISTING CONDITIONS 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Constant Data 
Channel Slope 0.1 00000 ftlft 
Left Side Slope 
Right Side Slope 
Discharge 8.18 cfs 

2.000000 H : V 
2.000000 H : V 

Input Data 
Minimum Maximum Increment 

Mannings Coefficient 0.040 0.060 0.020 

Ratina Table 

Mannings Depth Velocity 
Coefficient (ft) (WS) 

0.040 0.82 6.03 
0.060 0.96 4.45 

02104/97 
07m39AM 

FlowMaster 6 . 1 3  
HaesEad Methods. 1%. 37 Btwkside Road Watmhty. CT 06708 (203) 755-1666 Page1 o f 1  



DITCH 2A-25 
Worksheet for Triangular Channel 

Project Description 
Project File c:\po165d\swu.fm2 
Worksheet DITCH 2A-25 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

lnout Data 
Mannings Coefficient 0.060 
Channel Slope 0.1 00000 ftlff 
Left Side Slope 
Right Side Slope 
Discharge 10.10 cfs 

2.000000 H : V 
2.000060 H : V 

Depth 1.04 ft 
Flow Area 2.15 ff 
WettedPerimeter 4.64 ft 
Top Width 4.15 ft 
Critical Depth 1.10 ft 0 Criticatslope 0.074376 ftlff 
Velocity 4.69 Pus 

Specific Energy 1.38 ft 
Froude Number 1.15 
Flow is supercritical. 

Velocity Head 0.34 ft 

07/21/97 
-38 PM HaestadMethods.Inc. 37BrooksideRoad Weterkay.CT06708 (203)755-1666 

1418 

FlowMaster 6 . 1 3  
Pagelof1 



DITCH 28, EXISTING CONDITIONS 
Worksheet for Triangular Channel 

Proiect DeSUiDtiOn 
Project A e  c:\po165d\swu.fm2 
Worksheet DITCH 2B, EXISTING CONDITIONS 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

~~ ~ ~~ ~ 

Input Data 
Mannings Coefficient 0.009 
Channel Slope 0.008000 fVft 
Left Side Slope 
Right Side Slope 
Discharge 8.18 cfs 

2.000000 H : V 
2.000000 H : V 

R W i  
Depth 0.76 ft 
Flow Area 1.14 fF 
Wetted Perimeter 3.38 ft 
Top Width 3.02 ft 

Critical Slope 0.001721 ftlft 
Velocity 7.16 ftls 
Velocity Head 0.80 ft 
Specific Energy 1.55 ft 
Froude Number 2.05 
Flow is supercritical. 

Critical Depth 1.01 ft 

Notes: 

GEOMEMBRANE LINER 

V = 8 2  fps: OK 

05/21/97 
01 :20:12 PM 

008533 e 
FlawMaster 6.13 

Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 75S1666 Page1 of1  



DITCH 2B-25 
Worksheet for Triangular Channel 

5m B Y 9  

1418 

Project Description 
Project File c : \ p o 1 6 5 ~ . f m 2  
Worksheet DITCH 2525 
Flow Element ' Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.009 
Channel Slope 0.008000 ft/ft 
Left Side Slope 
Right Side Slope 
Discharge 10.10 cfs 

2.000000 H : V 
2.000000 H : V 

~ 

Re!SUttS 
Depth 0.82 ft 
Flow Area 1.34 fi? 
Wetted Perimeter 3.66 ft 
Top Width 3.27 ft 

Critical Slope 0.001673 ftlff 

Velocity Head 0.89 ft 
Speck Energy 1.70 ft 
Froude Number 2.08 
Flow is supercritical. 

Critical Depth 1.10 ft 

Velocity 7.55 ftls 

HaestadMethods.Inc. 37&ookslde . Road Waterkry,CT08708 (203)7551666 

\ 

FlawMaster 6.13 
Pagel o f 1  



DITCH ZC, PROPOSED CONDITIONS 
Worksheet for Triangular Channel 

Project Description 
Project A e  c:\po165d\swu.fm2 
Worksheet DITCH 2C PROPOSED CONDITIONS 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.1 00000 Wft 
Left Side Slope 
Right Side Slope 
Discharge 8.18 cfs 

2.000000 H : V 
2.000000 H : V 

~~ 

Results 
Depth 0.82 ft 
Flow Area 1.36 ff 
Wetted Perimeter 3.68 ft 
Top width 3.29 ft 
Critical Depth 1.01 ft 
Critical Slope 0.033997 Wft 
Velocity 6.03 Ws 
Velocity Head 0.57 ft 
Specific Energy 1.39 ft 
Froude Number 1.66 
Flow is supercritical. 

Notes: 

This is same ditch with same discharge as ditch 2A under existing conditions. 

02/w197 
0719:42 AM 

FlowMaster 6 1 3  
Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7561 666 Page1 of1 



DITCH 2C, PROPOSED CONDITIONS 
Rating Table for Triangular Channel 

Proiect D d D t i o n  
Project File c:\pol65d\swu.fm2 
Worksheet DITCH 2C PROPOSED CONDITIONS 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Constant Data 
Channel Slope 0.1 00000 fvft 
Left Side Slope 
Right Side Slope 
Discharge 8.18 cfs 

2.000000 H : V 
2.000000 H : V 

Input Data 

Mannings Coefficient 0.040 0.060 0.020 
Minimum Maximum Increment 

st+r 85\ 

1418 

Rating Table 

I Mannings Depth Velocity 
Coefficient (ft) (WS) 

0.040 0.82 6.03 
0.060 0.96 4.45 

Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1 666 
RawMaster 6 . 1 3  

P a g e l o f l  



DITCH 2C-25 
Worksheet for Triangular Channel 

Project Desaiption 
Project File c:~o165d\swu.fm2 
Worksheet DITCH 26-25 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

h u t  Data 
Mannings Coefficient 0.040 

Left Side Slope 
Right Side Slope 
Discharge 7.49 cfs 

Channel Slope 0.1 00000 ftlft 
2.000000 H : V 
2.000000 H : V 

Results 
Depth 0.80 ft 
Flow Area 1.27 fP 
WettedPerimeter 3.56 ft 
Top Width 3.19 ft 
Critical Depth 0.97 ft 

Velocity 5.90 ftls 
Critical Slope 0.034401 ftlft 

Velocity Head 0.54 ft 
Specific Energy 1.34 ft 
Froude Number 1.65 
Flow is supercritical. 

08/2@97 
01:46:07 PM Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 756-1- 

FlcwMaster 6 . 1 3  
Page1 of1 



DITCH 2C-25 
Rating Table for Triangular Channel 

Project Description 
Project File c:\pol65d\swu.fm2 
Worksheet DITCH 2C-25 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Constant Data 

1418 

Channel Slope 0.1 00000 fm 
Left Side Slope 
Right Side Slope 
Discharge 7.49 cfs 

2.000000 H : V 
2.000000 H : V 

Minimum Maximum Increment 
Mannings Coefficient 0.040 0.060 0.020 

Ratina Table 

I 
Mannings Depth Velocity 
Coefficient (ft) (PVS) 

0.040 0.80 5.90 
0.060 0.93 4.36 

08/20197 
01 :&38 PM HaestadMe4hods,Inc. 37Brookslde . Road Waterkrry.CT06708 (203)755-1666 

FlcrwMaster 6 . 1 3  
Page1 of1 



DITCH 2D, PROPOSED CONDITIONS 
Worksheet for Triangular Channel 

_____ ~~ 

Project Description 
Project File c:\pol65d\smr.fm2 
Worksheet DITCH 2D, PROPOSED CONDITIONS 
Flow Element Triangular Channel 
Method Manning's Formula 
Sotve For Channel Depth 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.007000 fvpt 

Left Side Slope 
Right Side Slope 
Discharge 12.70 cfs 

4.000000 H : V 
2.000000 H : V 

Resuits 
Depth 1.35 ft 
Flow Area 5.51 fF 
Wetted Perimeter 8.62 ft 
Top Width 8.13 . ft 

Critical Slope 0.031514 Wft 
Velocity 2.31 Ws 
Velocity Head 0.08 ft 

Froude Number 0.49 
Flow is subcritical. 

Critical Depth 1.02 ft 

Specific Energy 1.44 ft 

Notes: 

DITCH 2D WITH VARYING LEFT SIDE SLOPE. 

TWO CRITERIA FOR ACCEPTANCE: 
1 .COMPARE LEFT SIDE SLOPE WITH FLOW DEPTH TO ENSURE FREEBOARD, 
2. COMPARE VELOCITY TO ENSURE THAT 
V < 4.0 FPS FOR EROSION CONTROL BLANKET. 

OK FOR BOTH 

(ww197 
0722:33 AM 

F-er 6 . 1 3  
Haestad Methods, 1%. 37 Brookside Road Waterbury, CT 06708 (203) 7561666 Pagel of1 



DITCH 2D, PROPOSED CONDITIONS 
Rating Table for Triangular Channel 

Project Description 
Project File c:\pol65d\swu.fm2 
Worksheet DITCH 2D, PROPOSED CONDITIONS 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Constant Data 
Mannings Coefficient 0.040 
Channel Slope 0.007000 fuft 
Right Side Slope 
Discharge 12.70 cfs 

2.000000 H : V 

Minimum Maximum Increment 
Left Side Slope 4.000000 60.000000 2.000000 H : V 

Rating Table 
Left Side a Slope Depth Velocity - 

(H : V) (ft) (WS) 

4.000000 1.35 2.31 
6.000000 1.21 2.1 7 
8.000000 1.11 2.06 

10.000000 1.04 1.97 
12.000000 0.98 1.90 
14.000000 0.93 1.84 
16.000000 0.89 1.79 
18.000000 0.85 1.75 
20.000000 0.82 1.71 
22.000000 0.80 1.67 
24.000000 0.77 1.64 
26.000000 0.75 1.61 
28.000000 0.73 1.58 
30.000000 0.71 1.56 
32.000000 0.70 1.53 
34.000000 0.68 1.51 
36.000000 0.67 1.49 
38.000000 0.66 1.47 
40.000000 0.64 1.46 
42.000000 0.63 1.44 
44.000000 0.62 1.42 
46.000000 0.61 1.41 
48.000000 0.60 1.39 

0211)4/97 
07:21:48 AM Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666 

- 1418 

, 

000548 
F- 6 . 1 3  
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DITCH 2D, PROPOSED CONDITIONS 
Rating Table for Triangular Channel 

Rating Table 
Left Side 

Slope Depth Velocity 
(H:V) (ft) (PVS) 

50.000000 0.59 1.38 
52.000000 0.59 1.37 
54.000000 0.58 1.36 
56.000000 0.57 1.34 
58.000000 0.56 1.33 
60.000000 0.56 1.32 

02104197 
0721 :48 AM 

FlcmMaster v5.13 
Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 Page 2 of 2 
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DITCH 2D, PROPOSED CONDITIONS 
Plotted Curves for Triangular Channel 

~ 

Project Description 
Project File c:\pol65d\swu.fm2 
Worksheet DITCH 2D, PROPOSED CONDITIONS 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Corastant Data 
Mannings Coefficient 0.040 
Channel Slope 0.007000 Wft 
Right Side Slope 
Discharge 12.70 ds 

2.000000 H : V 

Input Data 

Left Side Slope 4.000000 60.000000 2.000000 H : V 
Minimum Maximum Increment 

0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0 55.0 60.0 
* .  . Left Side Slope (H : V) 

MIw197 
07-2458 AM 

000642 
FlowMaster 6 . 1 3  
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DITCH 2D-25 
Worksheet for Triangular Channel 

Project Description 
Project File c:\pol65cRswu.fm2 
Worksheet DITCH 20-25 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.007000 ft/ft 
Left Side Slope 
Right Side Slope 
Discharge 12.65 cfs 

4.000000 H : V 
2.000000 H : V 

Resub 
Depth 1.35 ft 
Flow Area 5.49 fF 
Wetted Perimeter 8.60 ft 
Top Width 8.12 ft 

Critical Slope 0.031 530 Wft 
Velocity 2.30 Ws 
Velocity Head 0.08 ft 

Froude Number 0.49 
Flow is subcritical. 

Critical Depth 1.02 ft 

Specific Energy 1.44 ft 

Notes: 

DITCH 2D-25 WITH VARYING LEFT SIDE SLOPES 

TWO CRITERIA FOR ACCEPTANCE: 
1. COMPARE LEFT SIDE SLOPE WITH FLOW DEPTH TO ENSURE FREEBOARD, 
2. COMPARE VELOCITY TO ENSURE THAT V < 4,O FPS FOR EROSION CONTROL BLANKET 

OK FOR BOTH 

000543 
08/20/97 
01 :40:22 PM 

FlawMaster v5.13 
Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 (iEo3) 7561 666 Page 1 of 1 



DITCH 20-25 
Rating Table for Triangular Channel 

Proiect DescriDtion 
Project File c:\po165d\swu.fm2 
Worksheet DITCH 20-25 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

~ 

Constant Data 
Mannings Coefficient 0.040 
Channel Slope 0.007000 Wft 
Right Side Slope 
Discharge 12.65 cfs 

2.000000 H : V 

Input Data 

Left Side Slope 4.000000 60.000000 2.000000 H : V 
Minimum Maximum Increment 

Rating Table 
Left Side 

Slope Depth Velocity 
(H : V) (ft) (WS) 

4.000000 
6.000000 
8.000000 

10.000000 
12.000000 
14.000000 
16.000000 
18.0OOOOO 
20.000000 
22.000000 
24.000000 
26.000000 
28.000000 
30.000000 
32.000000 
34.000000 
36.000000 
38.oooOOO 
40.000000 
42.000000 
44.000000 
46.000000 
48.000000 

a 

1.35 2.30 
1.21 2.16 
1.11 2.06 
1.03 1.97 
0.98 1.90 
0.93 1.84 
0.89 1.79 
0.85 1.74 
0.82 1.70 
0.79 1.67 
0.77 1.64 
0.75 1.61 
0.73 1.58 
0.71 1.55 
0.70 1.53 
0.68 1.51 
0.67 1.49 
0.66 1.47 
0.64 1.45 
0.63 1 .44 
0.62 1.42 
0.61 1.41 
0.60 1.39 

1418 

4300544 

08/20/97 
01:40:51 PM Haestad Methods. Inc. 37 Brookside Road Watethry, CT 06708 (203) 755-1666 

FlowMaster 6.13 
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DITCH 2D-25 
Rating Table for Triangular Channel 

Ratina Table 
Left Side 

Slope Depth Velocity 
(H : V) (ft) (WS) 

50.000000 0.59 i .3a 
52.000000 0.59 1.37 
54.000000 0.58 1.35 
56.000000 0.57 1.34 
58.000000 O S 6  1.33 
60.000000 0.56 1.32 

08/20m 
01:40:51 PM 

FlowMaster 6 . 1 3  
Haestad Methods, Inc. 37 Blookside Road Waterbury. CT 06708 (203) 7561 666 Page 2 of 2 



DITCH-3 (D3) 
Worksheet for Trapezoidal Channel 

Project Description 
Project Fide c:\pol65d\swu.fm2 

Flow Element Trapezoidal Channel 
Method Manning's Formula 

Worksheet DITCH-3 (D3) 

Solve For Channel Depth 

lnaut Data 
~~ 

Mannings Coefficient 0.009 
Channel Slope 0.006700 ftlft 
Left Side Slope 
Right Side Slope 
Bottom Width 4.00 ft 
Discharge 25.33 cfs 

2.000000 H : V 
2.000000 H : V 

m4P8 

Results 
Depth 0.60 ft 
Flow Area 3.12 ft2 
Wetted Perimeter 6.68 ft 
Top Width 6.40 ft @ CriticalDepth 0.92 ft 
Critical Slope 0.001432 ftlft 
Velocity 8.13 ftls 
Velocity Head 1.03 ft 
Specific Energy 1.63 ft 
Froude Number 2.05 
Flow is supercritical. 

Notes: 

NOTE: 4' WIDE DITCH SECTION DOES NOT GET TOTAL "Q" 

GEOMEMBRANE LINER 

V = 8.1 fps: OK 

oy2119f 
01 :21 :l 1 PM Haestad Methods. Inc. 37 Read Watabuty, CT 06708 (203) 755r1666 

FlcmMaster 6 . 1 3  
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DITCH-3 (D3) 
Rating Table for Trapezoidal Channel 

Project Description 
Project File c:\pol65d\swu.fm2 
Worksheet DITCH-3 (D3) 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Constant Data 
Mannings Coefficient 0.009 
Channel Slope 0.006700 ft/ft 
Left Side Slope 
Right Side Slope 
Discharge 25.33 cfs 

2.000000 H : V 
2.000000 H : V 

Input Data 

Bottom Width 4.00 8.00 4.00 ft 
Minimum Maximum Increment 

Rating Table 
Bottom 
Width Depth Velocity 

(ft) (ft) (WS) 

4.00 0.60 8.1 3 
8.00 0.41 6.96 

oy21/97 
01:22AO PM 

FlawMaster 6.13 
HaesEad Methods, Inc. 37 Brookside Road Waterbury, CT 06108 (203) 755-1€66 Page 1 of 1 



DITCH4 (D4) 
Worksheet for Trapezoidal Channel 

\ 

Project Description 
Project File c:\po165d\swu.fm2 
Worksheet DITCH4 (D4) 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.009 
Channel Slope 0.008600 Wft 
Left Side Slope 
Right Side Slope 
Bottom Width 2.00 ft 
Discharge 2.67 cfs 

2.000000 H : V 
2.000000 H : V 

Results 
Depth 0.22 ft 
Flow Area 0.54 ft7 
Wetted Perimeter 2.99 ft 
Top Width 2.89 ft 

Critical Slope 0.001 943 ft/ft 
Velocity 4.91 ftls 
Velocity Head 0.37 ft 
Specific Energy 0.60 ft 
Froude Number 2.00 
Flow is supercritical. 

CriticalDepth 0.34 f€ 

Notes: 

GEOMEMBRANE LINER 

V = 4.91 fps: OK 

OS21197 
01 :25:05 PM Haestad Methods, Inc. 37 Brooks& Road Waterbury, CT 06708 (203) 7561666 

.. e- 14.18 

FlowMaster 6 . 1 3  
Page1 of1  



DITCH-5 (D5) 
Worksheet for Trapezoidal Channel 

Project Description 
Project File c:\po165d\swu.fm2 

Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet DITCH-5 (05) 

Input Data 
Mannings Coefficient 0.009 
Channel Slope 0.01 5000 ftlft 
Left Side Slope 
Right Side Slope 
Bottom Width 2.00 ft 

2.000000 H : V 
2.000000 H : V 

Discharge 2.37 cfs 

Results 
Depth 0.18 ft 
Flow Area 0.42 ft5 
Wetted Perimeter 2.79 ft 
Top Width 2.71 ft 
Critical Depth 0.32 ft 

Velocity 5.69 ftls 
Velocity Head 0.50 ft 
Specific Energy 0.68 ft 
Froude Number 2.56 
Flow is supercritical. 

Critical Slope 0.001 977 m 

Notes: 

GEOMEMBRANE LINER 

V = 5.7 fps: OK 

05/21/97 
01 :26:28 PM 

FlowMaster 6.13 
Haestsd Methods. Inc. 37 Brookside Road Waterkrry. CT 06708 (203) 755-1 666 -1 of1 



DITCH-6 (D6) 
Worksheet for Trapezoidal Channel 

Proiect D d D t i o n  
Project File c:\pol 65d\swu.fm2 
Worksheet DITCH6 (D6) 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.009 
Channel Slope 0.01 4000 ftlft 
Left Side Slope 
Right Side Slope 
Bottom Width 2.00 ft 
Discharge 1.79 ds 

2.000000 H : V 
2.000000 H : V 

Results 
~~ ~ 

Depth 0.15 ft 
Flow Area 0.35 fP 
Wetted Perimeter 2.69 ft 
Top Width 2.61 ft 
CriticalDepth 027 ft 
Critical Slope 0.002064 fm 
Velocity 5.06 ftls 

Specific Energy 0.55 R 
Velocity Head 0.40 ft 

Froude Number 2.42 
Flow is supercritical. 

Notes: 

GEOMEMBRANE LINER 

V=5.1 fps:OK 

05Rl/9f 
01 :m5% PM 

k418 

FlowMaster 6.13  
Pagelof1 



DITCH 6-25 
Worksheet for Trapezoidal Channel 

Project Description 
Project File c:\po165d\swu.fm2 
Worksheet DITCH 6-25 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Sdve For Channel Depth 

Input Data 
Mannings Coefficient 0.009 
Channel Slope 0.014000 ftlft 
Left Side Slope 
Right Side Slope 
Bottom Width 2.00 ft 
Discharge 2.20 cfs 

2.000000 H : V 
2.000000 H : V 

~ 

Results 
Depth 0.17 ft 
Flow Area 0.41 fF 
Wetted Perimeter 2.77 ft 
Top Width 2.69 ft 
Critical Depth 0.30 ft 
Critical Slope 0.002000 fvft 
Velocity 5.42 ftls 
Velocity Head 0.46 ft 
Specific Energy 0.63 ft 
Froude Number 2.46 
flow is supercritical. 

Notes: 

GEOMEMBRANE LINER 

V = 5.4 fps: OK 

08/#)197 
0227:08 PM 

FkwMaster 6 . 1 3  
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7S1666 Page1 of1 



DITCH-7 (D7) 
Worksheet for Trapezoidal Channel 

Project Description 
Project Fide c:\pol65d\swu.fm2 
Worksheet DITCH-7 (07) 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.009 
Channel Slope 0.01 1000 ftlft 
Left Side Slope 
Right Side Slope 
Bottom Width 2.00 ft 
Discharge 7.87 cfs 

2.000000 H : V 
2.000000 H : V 

Resub 
Depth 0.38 ft 
Flow Area 1.05 ft2 
Wetted Perimeter 3.70 ft 
Top Width 3.52 ft 
CriticalDepth 0.63 ft 
Critical Slope 0.001671 Wft 
Velocity 7.48 ftls 
Velocity Head 0.87 ft 
Specific Energy 125 ft 
Froude Number 2.41 
Flow is supercritical. 

Notes: 

GEOMEMBRANE LINER 

Vmin = 7.5 fps Q S = 1.1% -OK 
Vmax = 10.4 fps Q S = 2.9% - USE VELOCITY CHECK 

05)21/97 
01 :31:40 PM 

Fl0WM;ster 6 . 1 3  
Pagelof1 



DITCH-7 (D7) 
Rating Table for Trapezoidal Channel 

Project Description 
Project File c:\pol65d\swu.fm2 

Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet DITCH-7 (D7) 

Constant Data 
Mannings Coefficient 0.009 
Left Side Slope 
Right Side Slope 
Bottom Width 2.00 ft 
Discharge 7.87 cfs 

2.000000 H : V 
2.000000 H : V 

Input Data 

Channel Slope 0.01 1000 0.028600 0.01 7600 Wft 
Minimum Maximum Increment 

Rating Table 
Channel 
Slope Depth Velocity 

7.48 (EJ 10.43 

(fm) (ft) (WS) 

0.01 1000 
0.028600 

No- 
D w ( H  

Haestad Methods. Inc. 37 Blodcdde Road Wattxbuy. CT 06708 (203) 755-1 666 
FlawMaster 6 . 1 3  
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DITCH-8A (D8A) 
Worksheet for Triangular Channel 

Project Description 
Project File c:\po 1 65d\swu .fm2 
Worksheet DITCH-8A (D8A) 
flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.008000 fVft 
Left Side Slope 
Right Side Slope 
Discharge 5.88 cfs 

2.000001 H : V 
2.000000 H : V 

ReSUltS 
Depth 1.17 ft 
Flow Area 2.73 fF 
WettedPerimeter 5.22 ft 
Top Width 4.67 ft 
Critical Depth 0.88 ft 
Criticalslope 0.035527 Wft 
Velocity 2.16 fus 
Velocity Head 0.07 ft 
Specific Energy 1.24 ft 
Froude Number 0.50 
flow is subcritical. 

Notes: 

Velocity c 4.0 fps for slope = 0.8% - OK 
Use Erosion Control Blanket for channel liniig 

w130197 
105210AM 

FlawMaster 6 . 1 3  
Page I of 1 



DITCH-8B (D8B) 
Worksheet for Triangular Channel 

Project Description 
Project Fide c:\po165d\swu.fm2 
Worksheet DITCH8B (D8B) 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

~~ 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.1 00000 Wft 
Left Side Slope 
Right Side Slope 
Discharge 9.21 cfs 

2.000000 H : V 
2.000000 H : V 

ReSUltS 
Depth 0.86 ft 
Flow Area 
Wetted Perimeter 
Top width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow is supercritical. 

1.48 fF 
3.85 ft 
3.44 ft 
1.06 ft 
0.033465 fVft 
6.22 fVs 
0.60 ft 
1.46 ft 
1.67 

Notes: 

Velocity > 4.0 fps for n = 0.04, Not acceptable 

Use Riprap for channel lining 

04mwl7 
01 -23.99 PM 

FlowMaster 6.13 
Haestedhllethods.Inc. 37BmOkde * Road Watehwy,CT06708 (203)756.1666 p a g e l o f l  



DITCH 88 (088) 
Rating Table for Triangular Channel 

Project Description 
Project Fide c:\po165d\srm.fm2 
Worksheet DlTCHSB (D8B) 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Constant Data 
Channel Slope 0.1 00000 Wft 
Left Side Slope 
Right Side Slope 
Discharge 9.21 cfs 

2.000000 H : V 
2.000000 H : V 

Minimum Maximum Increment 
Mannings Coefficient 0.040 0.060 0.020 

Ratina Table 

Mannings Depth Velocity 
Coefficient (ft) (WS) 

0.040 0.86 6.22 
0.060 1 .oo 4.59 

04/30197 
01z244PM 

- 1416 

FkmMaster 6 . 1 3  
Page1 of1 



DITCH-9 (D9) 
Worksheet for Trapezoidal Channel 

Project Description 
Project File c:\40165d\sWu.fm2 

Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet DITCH-9 (D9) 

Input Data 
Mannings Coefficient 0.009 

Left Side Slope 
Right Side Slope 
Bottom width 4.00 ft 
Discharge 13.22 cfs 

Channel Slope 0.01 1000 m 
2.000000 H : V 
2.000000 H : V 

ReSUb 
Depth 0.36 ft 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow is supercritical. 

1.69 fF 
5.61 ft 
5.44 ft 
0.62 ft 
0.001 573 m 
7.80 ptls 
0.95 ft 
1.30 R 
2.46 

Notes: 

GEOMEMBRANE LINER 

Vmin = 7.8 fps Q S = 1.1% -OK 

Vmax = 14.1fps Q S = 6.7% - USE VELOCITY CHECK 

05)21B7 
01 :34:32 PM 

FkwMaster 6.13 
HaesEadM&ods,Inc. 37Brookslde . Road Waterkny,CT06708 (203)7551666 P a g e l O f 1  



DITCH-9 (D9) 
Rating Table for Trapezoidal Channel 

-.  
1418 

Project Description 
Project File c:\po165dkwu.fm2 
Worksheet DITCH-9 (D9) 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Constant Data 
Mannings Coefficient 0.009 
Left Side Slope 
Right Side Slope 
Bottom width 4.00 ft 
Discharge 13.22 Cfs 

2.000000 H : V 
2.000000 H : V 

Input Data 

Channel Slope 0.01 1000 0.066700 0.055700 Wft 
Minimum Maximum Increment 

Rating Table 
Channel 
Slope Depth Velocity 
(Wft) (rt) (WS) 

e 
7.80 p 14.08 

0.01 1000 
0.066700 

Qw 

OS21197 
01 :32A8 PM Haestad Methods. Inc. 37 Btwkside Road Waterkay. CT 06708 (203) 7561666 

FbvvMaster 6 . 1 3  
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DITCH-1OA (DlOA) 
Worksheet for Triangular Channel 

Project Description 
Project R e  c:\po165d\swu.fm2 

Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet DITCH-1 OA (D1 OA) 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.043000 Wft 
Left Side Slope 
Right Side Slope 
Discharge 1.34 cfs 

2.000000 H : V 
2.000000 H : V 

Results 
Depth 0.49 ft 
Flow Area 0.48 fF 
Wetted Perimeter 2.19 ft 
Top Width 1.96 ft 
Critical Depth 0.49 ft 
Critical Slope 0.043270 Wft 
Velocity 2.80 Ws 
Velocity Head 0.12 ft  
Specific Energy 0.61 ft 
Froude Number 1 .oo 
Flow is subcritical. 

Notes: 

Velocity 4.0 fps for n = 0.04 on 4.3% slope, OK 

Use Erosion Control Blanket for channel lining 

0111m 
m44:57 AM 

FlowMaster 6.13 
Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1 666 Page 1 of 1 



DITCH-1 OA (D1 OA) 
Rating Table for Triangular Channel 

1418 

Project Description 
Project File c:\pol65d\swu.fm2 

Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet DITCH-1 OA (Dl OA) 

Constant Data 
Channel Slope 0.043000 ftlft 
Left Side Slope 
Right Side Slope 
Discharge 1.34 cfs 

2.000000 H : V 
2.000000 H : V 

Input Data 
Minimum Maximum Increment 

Mannings Coefficient 0.040 0.060 0.020 

Rating Table 

Mannings Depth Velocity 
Coefficient (ft) (ftlS) 

0.040 0.49 
0.060 0.57 

2.80 
2.06 

Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 (203) 7S1666 
FlowMaster 6.13 

Page 1 of 1 
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DITCH-1 OB (Dl OB) 
Worksheet for Triangular Channel 

Project Description 
Project File c:\po165d\swu.fm2 
Worksheet DITCH-1 OB (D1 OB) 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.060 

Left Side Slope 
Right Side Slope 
Discharge 1.34 cfs 

Channel Slope 0.200000 Wft 
2.000000 H : V 
2.000000 H : V 

~ R&ks 
Depth 0.43 ft 
Flow Area 0.36 fP 
Wetted Perimeter 1.91 ft  
Top width 1.71 ft 
Critical Depth 0.49 ft 
Critical Slope 0.097364 Wft 
Velocity 3.67 Ws 
Velocity Head 0.21 ft 
Specific Energy 0.64 ft 
Froude Number 1.40 
Flow is supercritical. 

Notes: 

Velocity > 4.0 fps for n = 0.04 on steeper slopes, 
(See Rating Table), Not acceptable 

Use Riprap for channel lining 

01112197 
07:50:54AM 

FkwMaster v5.13 
Haestad Methock. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1 666 Page 1 of 1 



DITCH-1 OB (Dl OB) 
Rating Table for Triangular Channel 

Project Description 
Project File c:\pol65d\swu.fm2 
Worksheet DITCH-1 OB (Dl  OB) 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Constant Data 
Channel Slope 0.200000 ftlft 
Left Side Slope 
Right Side Slope 
Discharge 1.34 cfs 

2.000000 H : V 
2.000000 H : V 

Input Data 
Minimum Maximum Increment 

Mannings Coefficient 0.040 0.060 0.020 

Ratina Table 

-h - 1418 

I Depth Velocity Mannings 
Coefficient (ft) (WS) 

0.040 0.37 4.98 
0.060 0.43 3.67 

000562 

01 I1 2/97 
0750:26 AM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551 666 

FlowMaster'v5.13 
Page 1 of 1 



DITCH-1 1 (Dl 1) 
Worksheet for Triangular Channel 

Project Description 
Project File c:\po165d\swu.fm2 

Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet DITCH-1 1 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.026000 Wft 
Left Side Slope 
Right Side Slope 
Discharge 4.28 cfs 

2.000000 H : V 
2.000000 H : V 

Resub 
Depth 0.83 ft 
Flow Area 1.38 fP 
Wetted Perimeter 3.72 ft 

Critical Depth 0.78 ft 
Critical Slope 0.037065 ftlft 
Velocity 3.10 ftls 
Velocity Head 0.15 ft 
Specific Energy 0.98 ft 
Froude Number 0.85 
Flow is subcritical. 

Top width 3.33 ft 

Notes: 

Velocity 4.0 fps for n = 0.04 on slopes from 2.6% to 4.0% (See Rating Table) OK 

Use Erosion Control Blanket for channel lining 

FlawMaster 6 . 1 3  
HaestadIvlethods,Inc. 37- . Road Waferkrry,CT06708 (203)7561666 Page 1 of 1 



DITCH-1 1 (Dl l )  
Rating Table for Triangular Channel 

Project Description 
Project File c:\pol65d\swu.fm2 
Worksheet DITCH-1 1 
flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Constant Data 
Left Side Slope 
Right Side Slope 
Discharge 4.28 ds 

2.000000 H : V 
2.000000 H : V 

Minimum Maximum Increment 
Mannings Coefficient 0.040 0.060 0.020 
Channel Slope 0.026000 0.040000 0.01 4000 ftlft 

Rating Table 
Channel 
Slope Mannings Depth Velocity 
(Wft) Coefficient (ft) (WS) 

0.040 3.1 0 
0.060 2.28 

0.026000 
0.026000 
0.040000 0.040 3.64 
0.040000 0.060 2.69 

M Q M L  ~~~ 

. .  

FkwMaster 6 . 1 3  
Pagelof1 



DITCH 12 (REVISED) 
Worksheet for Trapezoidal Channel 

Project Description 
Project File c:\po165d\swu.fm2 
Worksheet DITCH 12 (REVISED) 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

~~ 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.008000 Wft 
Left Side Slope 
Right Side Slope 
Bottom Width 2.00 ft 
Discharge 8.90 cfs 

2.000000 H : V 
2.000000 H : V 

Resutts 
Depth 0.96 ft 
Flow Area 3.77 fP 
WettedPenmeter 6.30 . ft 
Top Width 5.85 ft 
Critical Depth 0.68 ft 
Critical Slope 0.032473 Wt 
velocity 2.36 ft/s 
Velocity Head 0.09 ft 
Specific Energy 1.05 ft 
Froude Number 0.52 
Flow is subcritical. 

Notes: 

Velocity < 4.0 fps for n = 0.04 OK 

Use Erosion Control Blanket for channel lining. 

08/20191 

03:17:09 PM 
FkwMaster 6 1 3  

HaestadMethods.Inc. 37&ookslde . Road Waterbury.CT06708 (203)755-1566 Page 1 of 1 



DITCH 12 (REVISED) 
Rating Table for Trapezoidal Channel 

PrTectDaption ~ 

Project File c:\pol65d\swu.fm2 
Worksheet DITCH 12 (RMSED) 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Sotve For Channel Depth 

Constant Data 
Mannings Coefficient 0.040 
Left Side Slope 
Right Side Slope 
Bottom Width 2.00 ft 
Discharge 8.90 c k  

2.000000 H : V 
2.000000 H : V 

Input Data 

Channel Slope 0.008000 0.01 4000 0.006000 Wft 
Minimum Maximum Increment 

Rating Table 
Channel 
Slope Depth Velocity 

a 
(ft/ft) (ft) (WS) 

0.008000 0.96 2.36 
0.014000 0.84 2.90 

a 
oaml97 
03:1740 PM 

FlcnrvMaster 6 . 1 3  
Page 1 of 1 



DITCH - 15 
Worksheet for Triangular Channel 

Project Description 
Project File c:\pol65d\swu.fm2 

Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet DITCH - 15 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.025000 Wft 
Left Side Slope 
Right Side Slope 

2.000000 H : V 
2.000000 H : V 

Discharge 1.00 Cfs 

Resub 
Depth 0.49 ft 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Crilical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow is subcritical. 

0.47 fF 
2.17 ft 
1.94 ft 
0.43 ft 
0.044992 Wft 
2.12 ftk 
0.07 ft 
0.56 ft 
0.76 

Notes: 

Velocity 4.0 fps for n = 0.04: OK 

Use Erosion Control Blanket for Channel Lining 

06/10/97 
1020:06 AM 

FbwMaster 6.13 
HaestadMethods.Inc. 37Brookda ' Road Watdn~ry,CTO6708 (203)7551666 Page 1 of 1 



DITCH - 15 
Rating Table for Triangular Channel 

Project Description 
Project File c:\po165d\swu.fm2 

Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet DITCH - 15 

Constant Data 
~ 

Mannings Coefficient 0.040 
Left Side Slope 
Right Side Slope 

2.000000 H : V 
2.000000 H : V 

Discharge 1.00 cfs 

Minimum Maximum Increment 
Channel Slope 0.025000 0.030000 0.005000 Wft 

Rating Table 
Channel 
Slope Depth Velocity 
(Wft) (ft) (WS) 

0.025000 0.49 2.12 . 

0.030000 0.47 2.27 

Wlo197 
101a49AM 

. .'I 

Haes&d Methods. Inc. 37 Brookside Road Waterktry. CT 06708 (203) 7561666 

1418 
583 8511 

Page1 of1 



INTERCEPTOR DITCH 1A 
Worksheet for Triangular Channel 

Project Description 
Project File c:\po165d\swu.fm2 
Worksheet INTERCEPTOR DITCH 1A 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.008000 ftlft 
Left Side Slope 
Right Side Slope 
Discharge 12.43 cfs 

2.000000 H : V 
2.000000 H : V 

Results 
Depth 1.55 ft 

. Flow Area 4.78 F 
Wetted Perimeter 6.92 ft 
Top Width 6.19 ft 

Critical Slope 0.0321 53 ftlft 
Velocity 2.60 ft/s 

Specific Energy 1.65 ft 
Froude Number 0.52 
Flow is subcritical. 

Critical Depth 1.19 ft 

Velocity Head 0.10 ft 

Notes: 

Velocity c 4.0 fpps for n = 0.04; OK 

Use Erosion Control Blanket 

09128197 
01 :51:40 PM 

FlowMaster 6.13 
Page 1 of 1 Haestad Methods, Inc. 37 Brookside Road Waterktry. CT 06708 (203) 7551666 



INTERCEPTOR DITCH 1 B 
Worksheet for Trapezoidal Channel 

Proiect DesMiDtion 
Project Fie c:\po165d\swu.fm2 
Worksheet INTERCEPTOR DITCH 1 B 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

~~ 

Input Dab- 
Mannings Coefficient 0.060 
Channel Slope 0.200000 ftlft 
Left Side Slope 
Right Side Slope 
Bottom Width 4.00 ft 
Discharge 20.03 cfs 

2.000000 H : V 
2.000000 H : V 

Results 
Depth 0.59 ft 
Flow Area 3.04 fF 
Wetted Perimeter 6.63 ft 
Top Width 6.35 ft 
CriticalDepth 0.80 ft 
Critical Slope 0.065788 ftlft 
Velocity 6.59 ftls 
Velocity Head 0.67 ft 
Spedfic Energy 1.26 ft 
Froude Number 1.68 
Flow is supercritical. 

Notes: 

Velocity z- 4.0 fps for n = 0.04 

Use Dumped Rock Fill for lining. 

09J28lW 
029252 PM HaestadMethods.Inc. 37Bmoksd0 . Road Waterbury,CT06708 (203)755-1666 

FlawNlaster 6 . 1 3  
Page 1 of 1 



INTERCEPTOR DITCH 1 B 
Rating Table for Trapezoidal Channel 

Project Description 
Project File c:\pol65d\swu.fm2 
Worksheet INTERCEPTOR DITCH 1 B 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Constant Data 
Left Side Slope 
Right Side Slope 
Bottom width 4.00 ft 
Discharge 20.03 cfs 

2.000000 H : V 
2.000000 H : V 

Input Data 
Minimum Maximum Increment 

Mannings Coefficient 0.040 0.060 0.020 
Channel Slope 0.023000 0.200000 0.1 77000 Wft 

Rating Table 
Channel 
Slope Mannings Depth Velocrty 
(ftKt) Coefficient (ft) (WS) 

0.023000 0.040 0.85 4.1 1 
0.023000 0.060 1.06 3.08 
0200000 0.040 0.47 8.69 
0.200000 0.060 0.59 6.59 

OQmm 
02:01:29 PM HaesEedMethoQ.Inc. 37BmOkde . Road Waterbury.CT06708 (203)7561S6 

FbwMaster 6 . 1 3  
Page 1 of 1 



INTERCEPTOR DITCH 2 
Worksheet for Trapezoidal Channel 

Pro jec t  Description 
Project File c:\pol65d\swu.fm2 
Worksheet INTERCEPTOR DITCH 2 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

input Data 
Mannings Coefficient 0.009 
Channel Slope 0.1 30000 ftlft 
Left Side Slope 
Right Side Slope 
Bottom width 2.00 ft 
Discharge 9.85 cfs 

2.000000 H : V 
2.000000 H : V 

$418 

~ 

Results 

Flow Area 0.52 ft? 
Wetted Perimeter 2.97 ft 

Depth 0.22 ft 

Top Width 2.86 ft 
CriticalDepth 0.71 ft 
Critical Slope 0.001 622 ftlft 
Velocity 18.77 ftls 
Velocity Head 5.47 ft 
Specific Energy 5.69 ft 
Froude Number 7.73 
Flow is supercritical. 

Notes: 

Geomembrane Liner 

09128197 
02:1843 PM 

F)owMaster 6.13 
Haestad Methods. Inc. 37 Brookside Road Waterkrry, CT 06708 (203) 7S1666 Page 1 of 1 



INTERCEPTOR DITCH 2 
Rating Table for Trapezoidal Channel 

Project Description 
Project Fie c:\po165d\swu.fm2 
Worksheet INTERCEPTOR DITCH 2 
Flow Element Trapezoidal Channel 
Method Manning’s Formula 
Solve For Channel Depth 

Constant Data 
Mannings Coefficient 0.009 
Left Side Slope 
Right Side Slope 
Bottom Width 2.00 ft 
Discharge 9.85 cfs 

2.000000 H : v 
2.000000 H : V 

InDut Data 
Minimum Maximum Increment 

Channel Slope 0.005000 0.1 30000 0.1 25000 ftlft 

Rating Table 
Channel 
Slope Depth Velocity 
(Wft) (ft) (WS) 

0.005000 0.53 
0.1 30000 0.22 

6.04 
1 8.77 

09128/9i, 
02A749 PM Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 7551666 

FkwMaster 6.13 
Page 1 of 1 



INTERCEPTOR DITCH 3 
Worksheet for Trapezoidal Channel 

Proiect DescriDtion 
Project File c:~o165d\swu.fm2 
Worlcsheet INTERCEPTOR DITCH 3 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.009 
Channel Slope 0.009000 ft/ft 
Left Side Slope 
Right Side Slope 
Bottom Width 2.00 ft 
Discharge 13.51 cfs 

2.000000 H : V 
2.000000 H : V 

Results 
Depth 0.54 ft 
Flow Area 1.66 fF 
Wetted Perimeter 4.41 . ft 
Top Width 4.15 ft 0 CriticalDepth 0.85 ft 
Critical Slope 0.001 557 ft/ft 
Velocity 8.16 ft/s 
Velocity Head 1.03 ft 
Specific Energy 1.57 ft 
Froude Number 2.28 
Flow is supercritical. 

Notes: 

Geomembrane Liner 

09/28/97 
022l:rJ PM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7S1666 

FkwMaster 6 . 1 3  
Page I of I 



ATTACHMENT C, CULVERTS 

Methodology 
e 

This calculation is performed using the "worst case" scenario for peak flows. Each 
culvert was evaluated under existing conditions (after construction of ditches and 
basins, but before remediation activities begin), and proposed conditions (after 
remediation activities have been completed). 

The Modified Rational Method (Reference 2) .wasused to determine peak flows for 
the 10 year frequency storm event. After drainage areas (existing and proposed) 
were calculated for each culvert, a weighted runoff coefficient (C) was determined 
based on land use area and type. A rainfall intensity was selected based on the 
shortest duration (duration = 10 min for all culverts except culvert 4) using the 
Rainfall Intensity-Frequency-Duration Curve for the Fernald area (Reference 7). 

Culvert 4 has a large, relatively flat drainage area. SCS procedures were used to  
find the time of concentration (duration) for the culvert 4 drainage area. The rainfall 
intensity was selected based on the time of concentration (duration) using the 
Rainfall Intensity-Frequency-Duration Curve for the Fernald area (Reference 7). 

Calculations are included on the following pages. 



Quick TR-55 Ver.5.46 S/N: 
Executed: 15:17:59 01-20-1997 

CULVERT 1 

EXISTING/PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = IC' adjustment factor for-each return frequency 

Subarea Runoff Area 
Descr . 'C' acres 

0.820 5.450 1.50 I 6.70 
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TABLE 12 - ENTRANCE LOSS COEFFICIENTS 

Outlet Control, Full or Partly Full Entrance # \  head loss ' 

Type ofSttuctu re and Design of Entrancc 

Concrete 

Projecting from fill, socket end (groove-end) . . . . . . .  0.2 
Projecting from fill, sq. cut end . . . . . . . . . . . .  0.5 

. . . . . . . . . . . . . . . . .  0.5 

Headwall or headwall and wingwalls 
0.2 

0.2 
0.7 
0.5 
0.2 
0.2 

Socket end of pipe (groove-end) 

Rounded (radius = 1/12D) . . . . . . . . . . . . .  
. . . . . . . . . . .  

Square-edge 

Mitered to conform to fill slope 
*End-Section conforming to fill slope 
Beveled edges, 3 3 . 7 O  or 4 5 O  bevels 
Side-or slope-tapered inlct . . . . . . . . . . . . .  

. . . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . . .  

P h e .  or Pke-Arch. Corrugated Metal 

Projecting from fill (no headwall) . . . . . . . . . . .  0.9 
Headwall or headwall and wingwalls square-edge . . . . . . .  
Mitered to conform to fill slope, paved or unpaved slope 

*End-Section conforming to fill slope 
Beveled edges, 3 3 . 7 O  or 4 5 O  bevels 
Side-or slope-tapered inlet . . . . . . . . . . . . .  

0.5 
0.7 
0.5 
0.2 
0.2 

. . .  . . . . . . . . . .  . . . . . . . . . . .  

&& Reinforced Concrete 

Headwall parallel to embankment (no wingwalls) 
0.5 

0.2 

. . . . . . . . . . . . . .  0.4 Square-edged a t  crown 
Crown edge rounded to radius of 1/12 barrel 

0.2 

Square-edged on 3 edges . . . . . . . . . . . . .  
Rounded on 3 edges to radius of 1/12 barrel 

dimension, or beveled edges on 3 sides . . . . . . .  
Wingwalls at 30° to 7 5 O  to barrel 

dimension. or beveled top edge . . . . . . . . . .  
Wingwall a t  IOo to 2 5 O  to barrel 

Wingwalls parallel (extension of sides) 
. . . . . . . . . . . . . .  0.5 Square-edgcd at crown 

. . . . . . . . . . . . . . .  0.7 Square-edged a t  crown 
0 3  Sidesr  slope-tapered inlet . . . . . . . . . . . . .  

taper in their 
sections can be 

179 



Quick TR-55 Ver.5.46 S/N: 
Executed: 16:48:53 01-20-1997 

CULVERT 2 
USE SAME AS D11 

EXISTING CONDITIONS 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'Cf adjustment factor -for-.each return- frequency 

RETURN FREQUENCY = 10 years 

Adj. 'Cf = Wtd.'C' x 1 
\ C f  adjustment, k = 1 

Subarea Runoff Area 
Descr . 'C' acres .......................... 

VEG, POOR 0.600 0.89 
GRAVEL 0.900 0.28 --------------- 

10.00 0.672 

Adj . I Total 
ICf in/hr acres 



Quick TR-55 Ver.5.46 S/N: 
Executed: 16:48:20 01-20-1997 

14 l$ 

CULVERT 2 
USE SAME AS D11 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for each return frequency 

Subarea Runoff Area 
Descr . 'Cf acres 

VEG, POOR 0.600 0.57 
GRAVEL 0.900 0.28 --------------- 

years 
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TABLE 12 - ENTRANCE LOSS COEFFICXENTS 

Outlet Control, Full or Partly Full Entrance head loss 

H.=k. (E) 
coefflclent k . .  

Type of Structu re and Design of Entrancc 

P i ~ e .  Concretc 

0.2 . . . . . . . . . . .  0.5 

0.2 . . . . . . . . . . . . . . . . .  0.5 . . . . . . . . . . . . .  0.2 
0.7 
0.5 
0.2 

. . . . . . . . . . . . .  0.2 

Projecting from fill, socket end (groove-end) . . . . . . .  
Projecting from fill, sq. cut end 
Headwall or headwalI and wingwalls 

Socket end of pipe (groove-end) . . . . . . . . . . .  
Square-edge 
Rounded (radius - 1/12D) 

Mitered to conform to fill slope 
*End-Section conforming to fill slope 
Beveled edges, 33.7O or 4 5 O  bevels 

. . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . .  
Side-or slope-tapered inlct 

PiDe. or Pine-Arch. Corrugated Metal 

. . . . . . . . . .  Projecting from fill (no headwall) 
Headwall or headwall and wingwalls square-edge . . . . . . .  
Mitered to conform to fill slope, paved or unpaved slope 

*End-Section conforming to fill slope 
Beveled edges, 33.7O or 4 5 O  bevels 
Side-or slope-tapered inlet . . . . . . . . . . . . .  

-0.9 
0.5 
0.7 
0.5 
0.2 
0.2 

. . .  
. . . . . . . . . .  

. . . . . . . . . . .  

Box. Reinforced Concrete 

Headwall parallel to embankment (no wingwalls) 
0.5 

0.2 

0.4 

0.2 

0.5 

0.7 
0 2  

Square-edged on 3 edges . . . . . . . . . . . . .  
Rounded on 3 edges to radius of 1/12 barrel 

dimension, or beveled edges on 3 sides . . . . . . .  
Wingwalls a t  30° to 7 5 O  to barrel 

Square-edged at crown . . . . . . . . . . . . . .  
Crown edge rounded to radius of 1/12 barrel 

dimension, or beveled top edge . . . . . . . . . .  
Wingwall at IOo to 2 5 O  to barrel 

Wingwalls parallel (extension of sides) 
Square-edged at crown . . . . . . . . . . . . . .  
Squarc-edged a t  crown . . . . . . . . . . . . . .  

S i d e s r  slopc-tapered inlct . . . . . . . . . . . . .  
*Note: "End Section conforming to .fill slope: made of either metal or concrete, 

are the sections commonly available from. manufacturers. Frqm limited hydrau- lic tests they are equivalent in. oper!tion to a. headwall in both aqd 
utlet control. Some end sect!ons, incorporatin d taper in their 

&n have a superior hydraulic performance. H a -  hcse atter sections can be 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 14:39:46 04-28-1997 

5w a 5  
1418 

DITCH-5 & 6 COMBINED 
CULVERT 3 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hourf A=acres 
adj = 'C' adjustment factor for each return frequency 

Tc Wtd. 
(min) 'Cf 



\ 'i 

W 
0 0  
0 4  

A 
w .  

240 



0 CHART 2 

- 
t 

u) 
W 
I 
0 
3 
z 
s 
a 

- 
t- 

W > 
2 
0 
LL 
0 

W 
t- 
w 

a 

r 
0 
4 

3 
0 
4 

2 

In 

e 
n 

5 

WWEAL 

HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 
WITH INLET CONTROL 

I OF PUBLlCROAOS JAU. I963 

182 



0 CHART 6 
- 2000 

- 1000 

800 

600 

- 500 

7 400 

- 300 

- 

-- 200 

- 
a- 
LL- 
V -  

100 . z-  - 

- 120 

- 108 

- 96 

- 84 

- 7 2  

- 66 

- 60 

- s4 
u) 

0 ' g - 4 8  

- 4 2  z 
n 

2 - 3 6  

. . .  . 

HEAD FOR 
STAN D A RD 

C. M. PIPE CULVERTS 
FLOWING FULL; 

n = 0.024 

186 



a 

0 CHART 4 

z 0. 

5 

2 

8 '  

C 
.- 

DISCHARGE-0-CFS 

BURE.AU OF PUBLIC ROADS 

JAN. 1964 CRITICAL DEPTH 
CIRCULAR PIPE 

184 



TABLE 12 - ENTRANCE LOSS COEFFICIENTS 

Outlet Control, Full or Partly Full Entrance head loss 
' 

/ \  

Type of Structu re and Desinn of Entrancc 

Pine. Concretc 

0.2 . . . . . . . . . . .  0.5 

0.2 

Projecting from fill, socket end (groove-end) . . . . . . .  
Projecting from fill, sq. cut end 
Headwall or headwall and wingwalls 

Socket end of pipe (groove-end) . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  0.5 . . . . . . . . . . . . .  0.2 
Mitered to conform to fill slope 

*End-Section conforming to fill slope . . . . . . . . . . .  0.5 
Beveled edges, 33.7O or 4 5 O  bevels . . . . . . . . . . . . .  0.2 

Square-edge 
Rounded (radius - 1/12D) 

0.7 

0.2 

. . . . . . . . . . .  

. . . . . . . . . . .  
Side-or slope-tapered inlct 

Pibe. or PiDe-Arch. Cortumted Metal 

0.9 
0.5 
0.7 
0.5 
0.2 
0.2 

Projecting from fill (no headwall) 
Headwall or headwall and wingwalls square-edge . . . . . . .  
hlitered to conform to fill slope, paved or unpaved slope 

*End-Section conforming to fill slope 
Beveled edges, 3 3 . 7 O  or 4 5 O  bevels 
Side-or slope-tapered inlet . . . . . . . . . . . . .  

. . . . . . . . . . .  
. . .  

. . . . . . . . . .  
. . . . . . . . . . .  

Box. Reinforced Concrete 

Headwall parallel to embankment (no wingwalls) 
0.5 

0.2 

0.4 

0.2 

0.5 

0.7 
0.2 

Square-edged on 3 edges . . . . . . . . . . . . .  
Rounded on 3 edges to radius of 1/12 barrel 

dimension, or beveled edges on 3 sides . . . . . . .  
Wingwalls a t  30° to 7 5 O  to barrel 

Square-edged a t  crown . . . . . . . . . . . . . .  
Crown edge rounded to radius of 1/12 barrel 

dimension, or beveled top edge . . . . . . . . . .  
Wingwall a t  loo to 2 5 O  to barrel 

Wingwalls parallel (extension of sides) 
Square-edged a t  crown . . . . . . . . . . . . . .  
Square-edged a t  crown . . . . . . . . . . . . . .  

Side-or slope-tapered inlct . . . . . . . . . . . . .  
*Note: "End Section conforming to fill slope," made of either metal or concrete, 

are the sections commonly available from- manufacturers. From limited hydrau- 
lic tests they are equivalent in. operation to a, headwall in both &l aqd utlet controi. Some end sect!ons, incorporatin 1 d taper in their & have a superior hydraulic performance. f a % = -  hese atter sections can be 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 13:44:02 02-04-1997 

CULVERT 4 

sm c=\ a418 

PROPOSED CONDITIONS 

*. * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for each return frequency 

Subarea Runoff Area 
Descr . 'C' acres .......................... 

WOODS 0.300 8.10 
VEG, FAIR 0.420 2.01 
GRAVEL RD 0.900 0.20 

RETURN FREQUENCY = 10 
\C' adjustment, k = 1 
Adj. 'C' = Wtd.'C' x 1 

Tc Wtd. 
(min) 'C' 

Total 
'C' in/hr acres 
Adj . I 

....................... 



Quick TR-55 Ver.5.46 S/N: 
Executed: 13:42:27 02-04-1997 c:\pol65d\C4.TCT 

CULVERT 4 

Tc COMPUTATIONS FOR: CULVERT 4 

SHEET FLOW (Applicable to Tc only) 
Segment ID 1 
Surface description WOODS, LT 
Manning's roughness coeff., n 0 . 4000 
Flow length, L (total < or = 300) ft 300.0 
Two-yr 24-hr rainfall, P2 in 3.000 
Land slope, s ft/ft 0.0500 

0.8 
.007 * (n*L) 

hrs 0.62 T = -------------- 
0.5 0.4 

P2 * s 

SHALLOW -CONCENTRATED FLOW 
Segment ID 2 
Surface (paved or unpaved)? Unpaved 
Flow length, L ft 345.0 
Watercourse slope, s ft/ft 0.0290 

0 . 5  
Avg.V = Csf * (S) ft/s 2.7476 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) hrs 0.03 

= 0.62 

= 0.03 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a sq.ft 0.00 
Wetted perimeter, Pw ft 0.00 
Hydraulic radius, r = a/Pw ft 0.000 
Channel slope, s ft/ft 0.0000 
Manning's roughness coeff., n 0.0000 

Flow length, L ft 0 

T = L / (3600*V) hrS = 0 .00  0 .00  

....................................................................... TOTAL TIME (hrs) 0.65 



Quick TR-55 Ver.5.46 S/N: 
13:42:27 02-04-1997 c:\po165d\C4.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

CULVERT 4 

-- 8418 
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TABLE 12 - ENTRANCE LOSS COEFFICIENTS 

Outlet Control, Full or Partly Full Entrance head loss . 

' b  (E) 
Type of Structu re and Design of Entrancc 

P i ~ e .  ConcretQ 

0.2 
0.5 

0.2 

0.2 
0.7 
0.5 
0.2 
0.2 

Projecting from fill, socket end (groove-end) 
Projecting from fill, sq. cut end 

. . . . . . .  . . . . . . . . . . .  
Headwall or headwall and wingwalls 

Socket end of pipe (groove-end) 

Rounded (radius = 1/12D) . . . . . . . . . . . . .  
. . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  0.5 Square-edge 

Mitered to conform to fill slope 
*End-Section conforming to fill slope 
Beveled edges, 33.7O or 4 5 O  bevels 
Side-or slope-tapered inlct . . . . . . . . . . . . .  

. . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . .  

Pibe. or Pbe-Arch. Corruaated Metal 

0.9 
0.5 
0.7 
0.5 
0.2 
0.2 

Projecting from fill (no headwall) 
Headwall or headwall and wingwalls square-edge . . . . . . .  
Mitered to conform to fill slope, paved or unpaved slope 

*End-Section conforming to fill slope 
Beveled edges, 33.7O or 4 5 O  bevels 
Side-or slope-tapered inlet . . . . . . . . . . . . .  

. . . . . . . . . . .  
. . .  . . . . . . . . . .  . . . . . . . . . . .  

Box. Reinforced Concrete 

Headwall parallel to embankment (no wingwalls) 
0.5 

0.2 

0.4 

0.2 

0.5 

0.7 
0 2  

Square-edged on 3 edges. . . . . . . . . . . . . .  
Rounded on 3 edges to radius of 1/12 barrel 

dimension, or beveled edges on 3 sides . . . . . . .  
Wingwalls a t  30° to 75O to barrel 

Square-edged a t  crown . . . . . . . . . . . . . .  
Crown edge rounded to radius of 1/12 barrel 

dimension, or beveled top edge . . . . . . . . . .  
Wingwall at  loo to 25O to barrel 

Wingwalls p a d l e l  (extension of sides) 
Square-edged a t  crown . . . . . . . . . . . . . .  
Square-edged a t  crown . . . . . . . . . . . . . .  

Sides r  slopi-tapered inlct . . . . . . . . . . . . .  
*Note: "End Section conforming to .fill slope," made of either metal or concrete, 

are the sections commonly available from. manufacturers. Frqm limited hydrau- 
lic tests they are equivalent in. operation to a. headwall in both inlet aqd utlet control. Some end sectJons, incorporatln d taper i n  their 
&n have a superior hydraulic performance. H a *  hese atter sections can be 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 0 7 : 0 8 : 0 8  01-15-1997 

CULVERT 5 

1418 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = a d j * C * I * A  

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' . adjustment -factor -for-- each -return .frequency 

. .  
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TABLE 12 - ENTRANCE LOSS COEFFICIENTS 

Outlet Control, Full or Partly Full Entrance head loss . 

. .  
Type of 

Pibe. Concretc 

Projecting from fill, socket end (groove-end) . . . . . . .  0.2 
Projecting from fill, sq. cut end . . . . . . . . . . .  0.5 

Socket end of pipe (groove-end) . . . . . . . . . . .  0.2 
Square-edge . . . . . . . . . . . . . . . . .  0.5 
Rounded (radius = 1/12D) . . . . . . . . . . . . .  0.2 

*End-Section conforming to fill slope . . . . . . . . . .  0.5 
Beveled edges, 33.7O or 4 5 O  bevels . . . . . . . . . . .  0.2 
Side-or slope-tapered inlct . . . . . . . . . . . . .  0.2 

Headwall or headwall and wingwalls 

Mitered to conform to fill slope . . . . . . . . . . .  0.7 

Phe. or Pibe-Arch. Corrugated Metal 

Projecting from fill (no headwall) . . . . . . . . . . .  0.9 
Headwall or headwall and wingwalls square-edge . . . . . . .  
Mitered to conform to fill slope, paved or unpaved slope 

*End-Section conforming to fill slope 
Beveled edges, 33.7O or 4 5 O  bevels 
Side-or slope-tapered inlet . . . . . . . . . . . . .  

0.5 
. . .  0.7 

0.5 
0.2 
0.2 

. . . . . . . . . .  
. . . . . . . . . . .  

x. Reinforced Concrete 

Headwall parallel to embankment (no wingwalls) 
0.5 

0.2 

. . . . . . . . . . . . . .  0.4 Square-edged at  crown 
Crown edge rounded to radius of 1/12 barrel 

0 3  

. . . . . . . . . . . . . .  0.5 Square-edged at  crown 

. . . . . . . . . . . . . .  0.7 Square-edged a t  crown 
0.2 

Square-edged on 3 edges . . . . . . . . . . . . .  
Rounded on 3 edges to radius of 1/12 barrel 

dimension, or beveled edges on 3 sides . . . . . . .  
Wingwalls a t  30° to 7 5 O  to barrel 

dimension, or beveled top edge . . . . . . . . . .  
Wingwall a t  IOo to 2 5 O  to barrel 

Wingwalls parallel (extension of sides) 

S idesr  slope-tapered inlct . . . . . . . . . . . . .  
*Note: "End Section conforming to .fill slope," made of either metal or concrete, 

a je  the sections commonly available from. manufacturers. Frqm limited hydrau- 
lic tests they are equivalent in. operation to a. headwall in both z&l aqd Some end sect!ons, incorporatin 1 d taper in their W n  choanv:rok superior hydraulic performance. - f a ?  hese atter sections can be 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 16:52:17 06-07-1997 

CULVERT-6 
EXISTING AND PROPOSED CONDITIONS 

'lu 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = ' C '  adjustment factor for each return frequency 

RETURN FREQUENCY = 10 years 

Adj. 'C' = Wtd.'C' x 1 
IC' adjustment, k = 1 

10.00 0.700 

Adj . I Total 
'C' in/hr acres 

.. . 
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TABLE 12 - ENTRANCE LOSS COEFFICIENTS 

Outlet Control, Full or Partly Full Entrance head loss . 

H0-k.  (x?) 

Type of Structu re and Design of Entrance 

PiDe. Concretc 

0.2 
0.5 

0.2 
0.5 
0.2 
0.7 
0.5 
0.2 
0.2 

Projecting from fill, socket end (groove-end) 
Projecting from fill, sq. cut end 

. . . . . . .  . . . . . . . . . . .  
Headwall or headwall and wingwalls 

Socket end of pipe (groove-end) 
Square-edge . . . . . . . . . . . . . .  . . . .  
Rounded (radius = 1/12D) . . . . . . . . . . . . .  

. . . . . . . . . . .  

Mitered to conform to fill slope 
*End-Section conforming to fill slope 
Beveled edges, 33.7O or 4 5 O  bevels 
Side-or slope-tapered inlct . . . . . . . . . . . . .  

. . . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . . .  

Pibe. or Pbe-Arch. Corrunated Metal 

0.9 
0.5 
0.7 
0.5 
0.2 
0.2 

Projecting from fill (no headwall) 
Headwall or headwall and wingwalls square-edge . . . . . . .  
Mitered to conform to fill slope, paved or unpaved slope 

*End-Section conforming to fill slope 
Beveled edges, 33.7O or 4 5 O  bevels 
Side-or slope-tapered inlet . . . . . . . . . . . . .  

. . . . . . . . . . .  
. . .  . . . . . . . . . .  . . . . . . . . . . .  

B -d Concrete 

Headwall parallel to embankment (no wingwalk) 
0.5 

0.2 

0.4 

0.2 

0.5 

0.7 
0 2  

Square-edged on 3 edges . . . . . . . . . . . . .  
Rounded on 3 edges to radius of 1/12 barrel 

dimension, or beveled edges on 3 sides . . . . . . .  
Wingwalls a t  30° to 7 5 O  to barrel 

Square-edged at crown . . . . . . . . . . . . . .  
Crown edge rounded to radius of 1/12 barrel 

dimension, or beveled top edge . . . . . . . . . .  
Wingwall at IOo to 2 5 O  to barrel 

Wingwalls parallel (extension of sides) 
Square-edged at  crown . . . . . . . . . . . . . .  
Square-edged a t  crown . . . . . . . . . . . . . .  

Side-or slope-tapered inlct . . . . . . . . . . . . .  
*Note: "End Section conforming to .fiI1 sIope," made of either metal or concrete, 

are the sections commonly available from. manufacturers. From limited hydrau- 
lic tests they are equivalent in. opcr?tion to a. headwall in both aqd utlet control. Some end sections, incorporatin I d taptr in their 
&n have a superior hydraulic performance. B " F  hese atter sections can be 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 16:53:28 06-07-1997 

CULVERT-7 
EXISTING AND PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for-each.return frequency 

Subarea Runoff Area 
Descr 'C '  acres 
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TABLE 12 - ENTRANCE LOSS COEFFICIENTS 

Outlet Control, Full or Partly Full Entrance head loss 
/ \  

Type of Structu re and  Design of Entrancc 

pibe. Concrete 

Projecting from fill, socket end (groove-end) . . . . . . .  0.2 
Projecting from fill, sq. cut end 0.5 

0.2 Socket end of pipe (groove-end) 
Square-edge . . . . . . . . . . . . . . . . .  0.5 
Rounded (radius = 1/12D) . . . . . . . . . . . . .  0.2 

0.7 

. . . . . . . . . . .  
Headwall or headwall and wingwalls . . . . . . . . . . .  

Mitered to conform to fill slope 
*End-Section conforming to fill slope . . . . . . . . . .  0.5 
Beveled edges, 33.7O or 4 5 O  bevels . . . . . . . . . . .  0.2 
Side-or slope-tapered inlct . . . . . . . . . . . . .  0.2 

. . . . . . . . . . .  

Pbe.  or Pbe-Arch. Cottuaated Metal 

Projecting from fill (no headwall) . . . . . . . . . . .  0.9 
Headwall or headwall and wingwalls square-edge . . . . . . .  

. *End-Section conforming to fill slope 
Beveled edges, 3 3 . 7 O  or 4 5 O  bevels 
Side-or slope-tapered inlet . . . . . . . . . . . . .  0.2 

0.5 . . .  0.7 
0.5 
0.2 

Mitered to conform to fill slope, paved or unpaved slope 
. . . . . . . . . .  . . . . . . . . . . .  

pox. Reinforced Concrete 

Headwall parallel to embankment (no wingwalls) 
Square-edged on 3 edges . . . . . . . . . . . . .  0.5 
Rounded on 3 edges to radius of 1/12 barrel 

0.2 

Square-edged at crown . . . . . . . . . . . . . .  0.4 
Crown edge rounded to radius of 1/12 barrel 

0.2 

. . . . . . . . . . . . . .  0.5 

0.7 
Sidesr  slope-tapered inlct . . . . . . . . . . . . .  0.2 

dimension, or beveled edges on 3 sides . . . . . . .  
Wingwalls at 30° to 7 5 O  to barrel 

dimension, or beveled top edge . . . . . . . . . .  
Wingwall at IOo to 2 5 O  to barrel 

Wingwalls parallel (extension of sides) 
Square-edged at crown 

Square-edged at crown . . . . . . . . . . . . . .  

*Note: ‘End Section conforming to *fill slope,” made of either metal or concrete, 
a.re the sections commonly available from. manufacturers. Frqm limited hydrau- 
lic tests they are equivalent in. operation to a. headwall in both q d  utlet control. Some end sect;ons, incorporatin 1 d taper in  their 
b n  have a superior hydraulic performance. f a ? = -  hese atfer sections can be 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 07:29:49 10-08-1997 

CULVERT 8 

(listed as culvert 1 on dwg 92X-5900-6-00333) 
RESTORED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = a d j * C * I * A  

where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for each-return frequency 

RETURN FREQUENCY = 10 

Subarea Runoff Area 
Descr . 'C' acres 

BARE,>4:1 0.700 6.60 
GRAVEL RD 0.900 0.43 
VEG, POOR 0.600 0.25 -----------_--- 

Adj . I Total 
'C' in/hr acres 

years 
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TABLE 12 - ENTRANCE LOSS COEFFICIENTS - 0  

c 

! 

Outlet Control, Full or Partly Full Entrance head loss 

H . - K  (i) 
Type of Structu re and Dcsien of Entranc: 

Pine. Conctetq 

0.2 Projecting from fill, socket end (groove-end) 
Projecting from fill, sq. cut end . . . . . . . . . . .  0.5 

Socket end of pipe (groove-end) . . . . . . . . . . .  0 2  

Rounded (radius - 1/12D) . . . . . . . . . . . . .  0.2 

*End-Section conforming to fill slope . . . . . . . . . .  0.5 
Beveled edges, 3 3 . 7 O  or 4 5 O  bevels 
Side-or dope-tapered inlct . . . . . . . . . . . . .  0.2 

. . . . . . .  
Headwall or headwall and wingwalls 

Square-edge . . . . . . . . . . . . . . . . .  0.5 

Mitered to conform to fill slope . . . . . . . . . . . .  0.7 

0.2 . . . . . . . . . . .  

Pioe. or Pibe-Arch. Corrugated Metal s 

Projecting from fill (no headwall) . . . . . . . . . . .  @ 
0.5 . . .  0.7 
0.5 
0.2 . . . . . . . . . . . . .  0.2 

Headwall or headwall and wingwalls square-edge . . . . . . .  
*End-Section conforming to fill slope 
Beveled edges, 3 3 . 7 O  or 45’ bevels 

Mitered to conform to fill slope, paved or unpaved slope 
. . . . . . . . . .  . . . . . . . . . . .  

Side-or slope-tapered inlet 

Box. Reinforced Concrete 

Headwall parallel to embankment (no wingwalls) 
0.5 

0 2  

0.4 

0 2  

0.5 

0.7 
0.2 

Square-edged on 3 edges . . . . . . . . . . . . . .  
Rounded on 3 edges to radius of 1/12 barrel 

dimension, or beveled edges on 3 sides . . . . . . .  
.- - Wingwalls a t  3Q0 to 7S0 to barrel 

Square-cdged a t  crown . . . . . . . . . . . . . .  
Crown edge rounded to radius of 1/12 barrel 

dimension, or beveled top edge . . . . . . . . . .  
Wingwall a t  loo to 2 5 O  to barrel 

Square-edged a t  crown . . . . . . . . . . . . . .  
Wingwalls parallel (extension of sides) 

Square-edged a t  crown . . . . . . . . . . . . . .  
Sides r  slope-tapered inlct . . . . . . . . . . . . .  

*Note: ‘End Section conforming to .fill slope,” made of either metal or concrete, 
are the sections commonly available from. manufacturers. Frqm limited hydrau- 
lic tests they are equivalent in, operation to a. headwall in both l!&l and ut1 t control. Some end sect;lons, incorporatin 1 d taper in their %&I have a superior hydraulic performance. $h&e%k scct1om can be 
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AlTACHMENT D 

1) Soils Map (Reference 6 )  
2) Rainfall Intensity-Duration-Frequency Curve (Reference 7 )  
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#ff-achmMt/? 1418 11 00 Drainage Design Procedures 
.- 

1101 Estimating Design 

1101.1 General 
Discharge 

In order to property design highway drainage 
facilities. it is essential that a reasonable estimate 
be made of the design and check discharges. 
Some of the more importan! factors affecting runoff 
are duration, intensity and frequerq of rainfall; and 
the size, impenriousness, sfope and shape of the 
drainage area. Also a proper embation should be 
made of probable changes in land use throughout 
the drainage area. 

7 101.2 Procedures 
1101.21 Statfstlcal Methods 

The statistical methods devebped by the US. 
Geological Survey and published in USGS Water 
Resources Investigations Reports 89-4126 and 
86-4197 are recommended for estim?ing runoff 
from larger drainage areas. A description and 
limitations of these methods are dexribed in 
Sedon 1003. 

1101.22 Rational Method 

The Raticnal method is considered to be more 
reliable for estimating runoff from small drainage 
areas, usually less than 6 acres; and for areas that 
contribute sheet fbw only to the loadway dich or 
pavement. The design discharge 72' is obtained 
from the equation 0 = CiA where: 

C = Coefficient of runoff 
i P Average Mall intensity, in'inches per 

hour, for a given storm frequency and for a 
duration equal to the tihe of concenMion _ _  A =  Dm-nage =ea, in ac18s 

The time of concentration 8 the time required for 
runoff to flow from the most remote point of the 
drainage area to the point of concentration. The 
point of concentration coukl be a culvert inlet or 
the ched<point in a roadway diich used to 
determine the need for protection. 'lime of 
concentration is ordinarily designated by T and is 
the summation of the time of overland fbw 70- and 
the time of ditch flow Id-. 

Overland flow is that fbw not camed in a 
discernible channel, and the time of such flow may 
be obtained from Fgure 1101-1 or a similar 
overland flow chart. 

1101.23 Coefficient Of Runoff 

The recommended value for the coefficient of 
tunoff for various amtiibuting surfaces are shown 
in Table 1101-1. where two-values are shown, the 
higher value ordinm*ly applies to the steeper 
sbpes. 

Table 11 01 -1 

Types of 
Surface 

Coefficient 
of Fklnoff 77 

~~ ~~~ 

Pavement 8 Paved Shoulders _............... 0.9 
B e r n  and sbpes 4:l or flatter .-.............. 0.5 
Berms and sbpes steeperthan 4:l .......... 0.7 
Contributing Areas: _ _  

Residential si le family) ...... 0.4-0.6 
Rwidential Is m u  bunit) ........._......... 050.7 
M o d s .  .............. ................................ 0.3 
Cultivated ._-........_.. .. ..._......._......... 0.3-0.6 

~~ ~ ~~ -~ 

The total width contributing flow to a given point 
usuaity consists of surtaceshaviag a variable tatid- 
cover and thereby require a weighted coeffint of 
runoff 77.  The weighted coefficient is obtained by 
averaging the coeffiaents for the different types of 
contributing surfaces, as noted in the following 
example: 

Contributing 
Wdth W Land Use c' cw 

20 R. Paved Area 0.9 18 

4QR. EarthBem8Sbpes O;? 28 

140 Ft. ResidentiaJArea 0,s - a4 
7 . 2WR. 130 

130 
200 WeigWed 'C' = - = 0.65 

1107.24 Ralnfall Intensity 

The average rainfall intensity 'i' in inches per hour 
may be obtained from. the Intensity- 
Frequency-Duration culyes shown on Fwre 
1101-2 Each set of curves applies30 a specific 
geographic area. A. 8. C or 0 as shown on the 
Rainfall Intensity Zone Map, Fgure 1101-3. The 
geographic areas were established from an 
analysis of rainfall records obtained from Weather 
Bureau stations in Ohio. Some popical 
subdivisions may have developed cunres for their 
soecific area similar to Faure 1101-2 Such c u m  

. -  

may be based on a muck bnger period of record, 
000643 

. . . . . . .  
2 . .  
i' 
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Drainage Design Procedures 

I 

1102.3 Ditch Design Criteria - Design 

1102.31 Design Frequency 

It is recommended that a 10-year frequency 
storm be used to deternu-ne the depth of flow, and 
a 5-year frequency be used to determine the 
velociity of flow and the depth of ditch lining where 
needed. Where a flexible ditch lining is required for 
calculated velocities exceeding the allowable for 
seed, the minimum width of the lining shall be 7-1/2 
feet. The depth of flow shall be Iimited to an 
elevation 12 inches below the edge of pavement for 
the desgn discharge. Other ditches, including toe 
of sbpt?, should not be overtopped by the design 
discharge. 

Traffic Exceeding 2000 ADT 

11 02.32 Velocfty 

The v e W i  for the five-year frequency storm 
should not exceed the values shown in Table 
1 102-1 for the various soil types and flexible linings. 

1102.33 Roughness 

Suggested values for Manning's Roughness 
Coefficient 'n' for the various types of open water 
carriers covered in Section 1102.2 are listed in 
Table1 102-2. 

Table 1 102-2 

Roughness 
Type of Lining Coeffiiien t 

Bare Earth ................................................. -02 
seeded ...................................................... .03 
sod ............................................................. -04 
Jute Mat ..................................................... -04 
Excelsior Mat. ............................................. .04 
Item 838 Matting ....................................... .04 
Concrete ......................................... .015 
Bituminous ............................................... .018 
Grouted Riprap ................. ....................... -02 
Rod< Channel Protection ............. -06 for ditches 

.04 for large channels 

11 02.34 Catch Basin Types 

Table 1102-1 The Standard (28-4, 5 and 8 Catch Basins are 
suitable for the standard roadside designs covered 

SoilType Seed 
Lining 
(659) 

sand 1.5 
l=lmLoam 2 0  

25 
3.5 

Clav 
Gravel 

Weathering 4.5 

3.5 3.0 
. --- 9.0.. &L 
5.0 4.0 
6.0 5.0 

6.0 5.0 

ALLOWABLE DITCH VELOCITIES 
(R. Per. Sec.) 

in the Roadway Design Manual. TheiiR built into 
the basin top provides a self-cleaning feature when 

. the basins are used on continuous grades and the 
wide bar spacing minimizes clogging possibilities, 
thereby resufting in an efficient design. The bases 
of the 4.5 and 8 Catch Basins can be expanded to 
accommodate larger diameter conduits by 
specifying 4A, SA or 8A Basins, detailed on 
Standard Drawing CB-458A The bar spacing can 
be decreased, when desirable for safety reasons, 
by specifying Grate E for the CB-4 and Grate B for 
C8-5. The folbm'ng catch basin types are 
generally recommended based on the sire and 
shape of the dWl 

A Standard CB-4 for depressed medians wider 
than 40 feet. 

8. Standard C&5 for 40 foot radius roadside or 
median ditches (Use grate B where pedestrian 
traffic may be expected). 

C. Standard CEM for 20 foot radius roadside or 
depressed medians 40 feet or less in width. 

D. Standard CB-2-2-A catch basins may be used 
in trapezoidal toe dtches where the basin is 
located outside the design clear zone or behind 
guardrail and the protruding feature of the basin is 

I 

If the calculated velocity exceeds that shown in 
the table, a concrete lining should be considered 
only as a last resort. Also TVpe 6. C or D Rock 
Channel Protection may be used to line the ditch if 
the nearest point of the lining is outside the design 
clear zone or located behind guardrail. Item 838 
Seeding and Erosion Control with Matting may be 
used in lieu of rod<, where average flow velocity is 
less than 10 feet per second and the ditch slope is 
less than 10% Type B or C rock should be 
considered for lining ditches on steep grades that 
carry flow from the end of a cut section down to the 
valley floor. 

April 1992 
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No. 

ENGINEERING CALCULATIONS 
TITLE AND SUMMARY SHEET ERA PROJECT a Date .-. 

No. Description SignaturelDate 

Sheet 1 of .d 

Proj. Order No. 139 Calculation No. 15-01 

Project Title Seepage Design and Sediment Removal 
~~ ~~ 

Calculation Subject Storm Drainage Date VerifiedKhecked 

STATUS: PRELIMINARY . FINAL >( SUPERSEDED VOID 

STATEMENT OF PROBLEM 

Determine the peak runoff for the 25-year, 24-hour storm event for the proposed diversion pipe and 
size the pipe using corrugated HDPE. (Per FERMCO CRU-2 direction) 

SUMMARY OF CONCLUSIONS 
~ 

The peak discharge is 9 cfs and the pipe is 18 inch diameter. 

CHECKING METHOD 

1. Review 

2. Alternate Calculation 

TTrGGt I I . Reviser's 

x 

Checker's 
Signature/Date 

Originator's Signature 
and Date. h 

Checker's Signature 
and Date 

Lead Discipline Engineer's 
Signature and Date 

Approved by 
Sianature/Date 

,05193 R\ENGDATA\C&SDATA\POl39\SD1501 .CLC ENGO80 



.. lz3 ERA PROJECT ENGINEERING CALCULATIONS 
BASIS SHEET 

Proj. Order No. 139 Calculation 

Project Title Seepage Design and Sediment Removal 

No. 

Revision No. 
Sheet 2 of 

15-01 

1 ?[ I7h.JH Calculation Subject Storm Drainage Date VerifiedKhecked 

Prepared By: K. Gerard CheckedNerified By: 

Date 2/20/95 
/I2 Tmo&J 

SUMMARY OF DATA SOURCES - CODES - ASSUMPTIONS 

Data Sources 

1. PARSONS DWG. (used as DA Map) 

2. 

3. 

4. SCS, August 1982. Soil Survey o f  Hamilton County, Ohio 

5 .  

6 .  

7 .  

Haestad Methods, 1989. Quick TR-55" Urban Hydrology for Small Watersheds 

SCS Ohio 24-Hour Rainfall (inches) 

Advanced Drainage Systems, Inc. (ADS), 1988. 

ODOT, Location and Design Manual, Volume Two, Drainage Desan 

Brater, Ernest F. & Horace Williams King, 1976. Handbook o f  Hydraulics, Sixth Ed. 

New York: McGraw-Hill Book Company 

N-12 Pipe product literature 

8. Heald, C.C., Ed., 1992. Cameron Hydraulic Data Book, 17 ed. Woodcliff Lake, N.J.: 

Ingersoll-Rand 

1. DOE Order 6430.lA / RM-FMPC-0001 

Assumptions 

Use SCS TR-55 to determine peak discharge. (Haestad Methods Quick TR-55). 

Use SCS storm events for Hamilton County, Ohio. (Ref 3) 

Pipe will be used for a short term, low-traffic area. Per FERMCO CRU-2 directive to 

use HDPE pipe material, use corrugated polyethylene pipe using ADS N-12 pipe data. 

Mannings n for ADS N-12 is 0.010 - 0.012. Use 0.01 1 to account for the bends. 

1. 

2. 

3. 

0 ~ ~ 6 5 . 0  - 



1418 
ENGINEERING CALCULATIONS 

BASIS SHEET 
SUMMARY OF DATA SOURCES - CODES - ASSUMPTIONS (continued) e. 

Sheet 3 of 2 

4. 

5. 

6. 

7. 

8. 

Land use is mixed. Use weighted Runoff Curve Number. See D.A. Map (in the  back 

of the calculations) and calculations for land use, acreage, and coverage conditions 

used. All ground coverage conditions were assumed to be in good condition. 

From Reference 4, the soils in the vicinity of the site and their HSG are as follows: 

Gn Genesee Loam, HSG B 

(This is most likely in the Paddy's Run Flood Plain and not in the 

DA) 

Hennepin Silt Loam, 35 to 60 % slopes, HSG B HeF 

(This is most likely in the steep slope areas adjacent to Paddy's 

Run and not in t he  DA) 

Henshaw Silt Loam, 0 to 2 % slopes, HSG C 

Markland Silty Clay Loam, 2 to 6 % slopes, HSG C 

Markland Silty Clay Loam, 6 to 12 % slopes, HSG C 

A copy of the soil survey map is in the back of the calculations. 

HoA 

MaB 

Mac2 

Given the  

information from the soil survey map, HSG C is used for all land uses for the  peak 

discharge calculations. 

For computing Tc segment DE, the same open channel assumed to exist between the.  

proposed pipe and the gravel road was assumed to exist where the runoff goes under 

the gravel road (existing culvert is assumed to exist and is operational). 

For computing Tc segment DE, the proposed open channel between the proposed pipe 

and the gravel. road is assumed to be a 2 ft. flat bottom trapezoidal ditch with 4:l side 

slopes, rip rap lined. 

Other assumptions are as specified in t he  calculations. 

05/93 

000651 

ENGO90 



ERA PROJECT COMPUTER CALCULATION SUMMARY SHEET r 
CRU: 2 PO: 139 Job Number: 7663-0139-1 11 12-120 

Computer Code: OTR-55 Version: 5.46 

Code Verification Status: 

Description of Program: 

Source of Data: 

REV 0. Nov 1992 

Comoutes Deak discharee Der SCS TR-55 Method 

Refer to Data Sources. Sheet 2 

hrpose/Description of Calculation: To determine Deak discharpe to size Dronosed storm drain 

Run Performed By: K. Gerard 

Datemime of Run: 2/20/95 

Computer Time of Run: n/a 

Input Filename: WESTPIPE.***. *** = RCN. TCT. GPD 

Output Filename: 

Fies.Saved to Diskname: a:\DO139\SD Disk Location: with calc set w/ backuD with discidine files 

Results: Peak discharee for 25-vear. 24-hour storm is 9 cfs. 

Performed By: K. Gerard Date: zIzrk5 

Checked By: Date: 310 l4< 

Approved By: 5 4 6  Date: 

2/92 PAENGDATA\C&SDATA\P139\SD1501 .CLC EN006 

0 

e 
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~~ ~~ 

CRU: 2 PO: 139 Job Number: 7663-0139-1 11 12-120 

Computer Code: FlowMaster Version: 3.41 

Code Verification Status: 

Description of Program: 

Source of Data: 

hrpose/Description of Calculation: 

REV 0. Dec 1992 

Co muutes solutions to oDen channel hvdraulics uroblems 

Refer to Data Sources. Sheet 2 

To determine Tc values and to size DroDosed storm drain 

Run Performed By: K. Gerard 

DatefI'iie of Run: 2/20/95 - 2/28/95 

Computer Time of Run: n/a 

Input Filename: WESTPIPE.H&H & PRODITCH.H&H 

Output Filename: same as inuut 

Files Saved to Diskname: a:\uo139\SD Disk Location: ~ 

Results: Refer to the'cdculations. 

Performed By: K. Gerard Date: z/z+ 6 . 

CheckedBy: a-kl otJ61 J Date: 3!17 I d  
Approved By: Date: 

2/92 i?\ENGDATA\C&SDATA\POl39\SD1501 .CLC . ENGO9 

I 



I I CALCULATION SHEET' 
BIA#KuBcT 

REV 

0 

BY DATE CK DATE TITLE 

K / Design of Seepage Collection & Sediment Removal 
I 2120195 5)  I Ilb 

\ 6 -  . 
Storm Drain CRU- 2 

AUTHOR: K. Gerard SHEET 6 OF i- PO - 139 

RESULTS 

The results of the peak discharge calculations are as follows: 

2-yr 3 cfs 
10-yr 7 cfs 
25-yr 9 cfs 

The table below summarizes the results of the pipe design calculations for a pipe slope at 0.6%: 

Dia. V 2 . r  v,, G U L L  Qktnx 
rp. fm ds ds 

5.91 ADS 15' 4.84 
ADS 18' 4.8 1 6.18 9.62 10.34 
ADS 24' 4.69 6.36 20.7 1 22.28 

not calculated 

CONCLUSIONS AND RECOMMENDATIONS 

The velocity is sufficient at the 2-year storm to provide self cleaning of sediment. An 18" HDPE (ADS N- 
12) pipe is large enough for the 25-year storm and is recommended. 

ODOT Table 1107-1 indicates that 6.5 1.f. of 6' stone, Type C is required. This is based on a V = 6.2 fps 
for the QsYr condition. 

An ODOT No. 2-2-A catch basin was evaluated and found acceptable when modified for an East Jordan 
iron Works, (EJIW), 6610 grate. 

0008354 

12/92 Erim 



ATTACHMENT A 

SUPPORTING CALCULATIONS 



Quick TR-55 Ver.5.46 S/N: 
Executed: 09:17:20 02-20-1995 a 

PO-139 RA #31 
Design of Seepage Collection 

and 
Sediment Removal 

RUNOFF CURVE NUMBER DATA .................................................................. .................................................................. 

Composite Area: West Pipe 

AREA CN 
SURFACE DESCRIPTION (acres) ................................ --------- ---- 

Open Space/good/HSG C 3.13 74 
WOOdS/gOOd/HSG C - 8.48 70 
Gravel/HSG C 0.29 89 

COMPOSITE AREA ---> 11.90 71.5 @ ..................................................... ..................................................... 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Tc Calc 

Comment: Tc Segment B-C 

Solve For Discharge 

Given Input Data: 
Left Side Slope., 
Right Side Slope. 
Manning's n...... 
Channel Slope .... 
Depth ............ 

Computed Results: 
Discharge ........ 
Velocity ......... 
Flow Area........ 
Flow Top Width... 
Wetted Perimeter. 
Critical Dep th... 
Critical Slope ... 
Froude Number .... 

2.00:l (H:V) 
2.00:l (H:V) 
0.040 
0.0250 ft/ft 
0.50 ft 

1.08 CfS 
2.16 fps 
0.50 sf 
2.00 ft 
2.24 ft 
0.45 ft 
0.0446 ft/ft 
0.76 (flow is Subcri.tica1) 

T+h5 

Open Channel Flow Module, Version 3.41 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Trapezoidal Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Tc Calc 

Comment: Tc Segment D-E 

Solve For Discharge 

Given Input Data: 

Bottom Width..... 2.00 ft 
Left Side Slope.. 4.00:l (H:V) 
Right Side Slope. 4.00:l (H:V) 
Manning‘s n...... 0.035 
Channel Slope. ... 0.0250 ft/ft 
Depth ............ 0.60 ft 

Computed Results: 

Discharge ........ 9.30 cfS 52 ‘PEAL D l S C H q c T  
Velocity ......... 3.52 fps 
Flow Area i ....... 2.64 sf 
Flow Top Width... 6.80 ft 
Wetted Perimeter. . 6.95 ft 
Critical Depth ... 0.60 ft 
Critical Slope ... 0.0252 ft/ft 
Froude Number.... 1.00 (flow is Critical) 

Open Channel Flow Module, Version 3.41 (c) 1991- 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 a -  

A-3 



Quick TR-55 Ver.5.46 SJN: 
Executed: 09:07:52 02-20-1995 a:\pol39\sd\WESTPIPE.TCT 

PO-139 RA f31 
Design of Seepage Collection and Sediment Removal 

Tc COMPUTATIONS FOR: West Pipe 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
.007 * (n*L) 

T = -------------- 
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved) ? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 

Channel slope, s 
Manning's roughness coeff., n 

. Hydraulic radius, r = a/Pw 

V' = 

Flow length, L 

T = L / (3600*V) 

AB 
woods 

ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
. ft 

ft 
ft/ft 

ft/s 

ft 

hrs 

0.4000 
210.0 
3.000 
0.0025 

1.54 

CD 
Unpaved 
270.0 
0.0075 

1.3973 

0 . 0 5  

BC DE 
0.50 2.64 
2.24 6.95 
0.223 0.380 
0.0250 0.0250 
0.0400 0.0350 

2.1673 3.5305 

= 1.54 

= 0.05 

260 12 5' 

0.03 + 0.01 = .  0.04 

4-4 



Quick TR-55 Version: 5.46 S/N: 

>>>>> GRAPHICAL PEAK DISCHARGE METHOD <<<<< e 
PO-139 RA #31 

Design of Seepage Collection and Sediment Removal 

CALCULATED 
DISK FILE: a:\pol39\sd\WESTPIPE.GPD 

Drainage Area (acres) 11.9 --- > 0.0186 sq.mi. 
Runoff Curve Number (CN) 72 
Time of Concentration,Tc (hrs) 1.63 
Rainfall Distribution (Type) I1 
Pond and Swamp Areas 0 ---> 0.0 acres 

Frequency (years) 
Rainfall, P, 24-hr (in) 

Storm #1 Storm #2 storm #3 g---- -------- -------- 
2 lo 
3.0 4.1 

Initial Abstraction, Ia (in) 0.778 0.778 0.778 
Ia/p Ratio 0.259 0.190 0.162 
Unit Discharge, * qu (csm/in) 222 239 246 

0.81 1.53 2.05 
1-00 1.00 

Runoff, Q (in) 
Pond & Swamp Adjustment Factor 

Summary of Computations for qu .----------------------------- 
0.100 

co #l 2.553 2.553 2.553 
c1 P1 -0,615 -0.615 -0.615 _ _  

-0.164 c2 P1 -0.164 
qu (csm)- fl 260.210 260.210 260.210 . 

Pl 0.100 0.100 W P  

-0.164 

0.300 
2.465 co if2 2.465 2.465 

c1 P2 -0.623 -0.623 -0.623 
c2 82 -0 117 -0.117 -0.117 
qu (csm) 82 212.799 212.799 212.799 

222 239 246 

0.300 . 0.300 82 Ia/P 

* gu (csm) 
* Interpolated for computed Ia/p ratio (between Ia/p 81 & Ia/p #2) . 
If computed Ia/p exceeds Ia/p limits, bounding limit for Ia/p is used. 

2 
lOg(qU) = CO + ( C1 * log(Tc) ) + ( C2 * (log(Tc)) ) 
gp (cfs) = qu(csm) * Area(sq.mi.) * Q(in.) * (Pond L Swamp Adj.) 



Q41 
Page 1 of 2 

Circular Channel Analysis & Design 
Solved with Manning's Equation 

Open Channel - Uniform flow 
Worksheet Name: West Diversion Pipe 

Description: Proposed Pipe at West Pump Station 

Solve For Actual Depth 

Given Constant Data; 

Slope .............. 0.0060 
Mannings n......... 0.011 -5 N - p  Y 

QL=Discharge .......... 3.00 

.- 

I .  . -  

Open Channel Flow Module, Version 3.41 (c) 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Page 2 of 2 

VARIABLE COMPUTED COMPUTED COMPUTED 

Diameter Channel Mannings Discharge Depth Velocity Capacity 
ft Slope Inr cf s ft fPS F u l l  

---I_-p------- ---- ------I 

cfs 
-------I_I----------- -------- ft/ft 92-fa  

1.25 0.0060 0.011 3.00 0.63 4.84 5.91 
1.50 0.0060 0.011 3.00 0.58 4.81 9.62 

2.00 0 . 0060 0.011 3.00 0.51 4.69 20.71 
I I - \  

- 
I - - -  - N/& 

. .  

Open Channel Flow Module, Version 3.41 (c) 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 

A -7 



Circular Channel Analysis & Design 
Solved with Manning's Equation 

Open Channel - Uniform flow 
Worksheet Name: West Diversion Pipe 

Description: Proposed Pipe at West Pump Station 

Solve For Actual Depth 

Given Constant Data; 

Slope .............. 0.0060 
Mannings n. ........ 0.011 

QZ5=Discharge.. ........ 9.00 

Variable Input Data Minimum -- 
Diameter 1.25 

IS" 

C $ 

Maximum 

2.00 
----- - 

24' ' 

Page 1 of 2 

f4- It 

Increment By 

0 . 2 5  

Open Channel Flow Module, Version 3.41 (c) 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Page 2 of 2 

VARIABLE - COMPUTED COMPUTED COMPUTED ------- 
-------I 

-- 
Diameter Channel Mannings Discharge Depth Velocity Capacity 

ft Slope rnr cf s ft fPS Full 
cf s ------------- ft/ft ----_- ------- -------- 

Unable to compute this instance. Ci.2 5'f =a 5ma\b 
1.50 0 . 0060 0.011 9.00 1.15 6.18 9.62 

2.00 0 . 0060 0.011 9.00 0.92 6.36 20.71 
?r- h l l  &. a 4  

n 
w .  

n 
w 

n n - .  
V . W I I  

n 
a. 

- A *  
A. vu 

r ?r- 
v .  ad - 1  f-7 

&-s. 4 . L  

.- 

Open Channel Flow Module, Version 3.41 (c) 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 
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Circular Channel Analysis & Design 
Solved with Manning's Equation 

. Open Channel - Uniform flow 
Worksheet Name: West Diversion Pipe 

Description: Proposed Pipe at West Pump Station 

Solve For Full Flow Capacity 

Given.Constant Data; 

Slope .............. 0.0060 
Mannings n......... 0.011 A m  u-12 
Discharge .......... 5.91 

Variable Input Data Minimum Maximum Increment By 

Diameter 1.25 2.00 0.25 
----- ---_I ---- --- 

15" 2Lt" 

.- 

Open Channel Flow Module, Version 3.41 (c) 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 a 

4- IO 
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Page 2 of 2 

-.. 

VARIABLE COMPUTED COMPUTED COMPUTED COMPUTED 

Diameter Channel Mannings Discharge Depth Velocity Capacity 
ft Slope ' n r  cf s ft fPS Full 

------__ 
__I--------------p-- 

ft/ft cfs - ----------------- ------------------- -- 
1.25 0.0060 0.011 5.91 1.25 4.82 5.91 
1.50 0.0060 0.011 9.62 1.50 5.44 9.62 

2.00 0.0060 0.011 20.71 2.00 6.59 20.71 
. -I- 
A. I J  

n 
u .~ A 

U 
n m . 1  
U. U A A  

f .  C f  
.LT J A  

. l r  
A. I d  V .  Ud 

r n? 
A i J I  
1 1  r l  A..A 

. .  

Open Channel Flow Module, Version 3.41 (c) 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 
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Circular Channel Analysis & Design 
Solved with Manning's Equation 

Open Channel - Uniform flow 
Worksheet Name: West Diversion Pipe 

Comment: Proposed Pipe at West Pump Station 

Solve For Actual Discharge 0 . 9 4 3  

Given Input Data: I8 " Diameter.....,.... 1.50 ft 
Slope.. ............ 0.0060 ft/ft 
Manning's n....... 0.011 AT5 Q-12 

aq4-g Depth. ............ . 1.41 ft 

Computed Results: 

42 QII)FtY Flow Area,. ....... 1.72 sf 

QwAx = Discharge ......... 10.34 cfs 
=Velocity .......... 6.00 fps 

Critical Depth.,.. 1.24 ft 
Critical Slope.,,. 0.0069 ft/ft 
Percent Full...,.- 94.00 % 
Full Capacity ..... 9.62 cfs 
QMAX @.94D........ 10.34 CfS 
Froude Number..,.. 0.68 (flow is Subcritical) 

Open Channel Flow Module, Version 3.41 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 

. .  
00066.7 



Circular Channel Analysis & Design 
Solved with Manning's Equation 

Open Channel - Uniform flow 

Worksheet Name: West Diversion Pipe 

Comment: Proposed Pipe at West Pump Station 

Solve For Actual Discharue e 0.q4-D 

Given Input Data: 
I3 = Diameter.. ........ 

Manning's n....... 
0.94- = Depth. ............ 
Computed Results: 

*Discharge ......... 
Velocity. ......... 
Flow Area......... 
Critical Dep th.... 
Critical Slope .... 
Percent Full...... 
Full Capacity ..... 
QMAX @.94D........ 
Froude Number..... 

Slope ............. 
\ 

V Y s l \ ~ ~  

2.00 ft 24" 
0.0060 ft/ft 

1.88 ft 
0.011 &=- c-\-L 

22.28 cfs 
7.27 fps 
3.06 sf 
1.68 ft 
0.0066 ft/ft 
94.00 % 
20.71 cfs 
22.28 CfS 
0.71 (flow is Subcritical) 

Open Channel Flow Module, Version 3.41 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 
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Energy Diss ipator  

1 ROCK C H A N N E L  P R O T E C T I O N  I 1107-1 I 

0 hl 

REFERENCE SECTION I 1107.2 

AT C U L V E R T  AND STORM 
SEWER OUTLETS 

I Over  20 f . p . s .  use I 
48'Thickness of Type A Rock 

o r  Energy Dissipator 

. 
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AUTHOR Y .  Gem-& SHEET OF 

Heavy Duty 
6610 
190 pounds total weight 
Approximately 600 square inches of opening 

CRU 2 
PO 139 

104 Always Specify EJlW Number East Jordan Iron Works, East Jordan. Michigan USA. 1-800-874-4700 

, 

I 

ENG025 

b- r& 
12/93 



PO 139 @ CRU-2 
SEEPAGE CONTROL & SEDIMENT REMOVAL 

H, ft 

0.58 
0.67 
0.75 
0.83 
0.92 

;:2 

2/23/95 
KG 

Q, ds Qw Ha, ft QCI 
3.36 0.00 

3.74 3.36 0.08 0.38 
4.53 3.36 0.17 1.17 
5.44 3.36 0.25 2.08 
6.52 3.36 0.33 3.16 
7.90 3.36 0.42 4.54 

:::: 3.36 0.00 ;z 

FIND: 

Given: 

Head, H, for bypass pipe inlet using ODOT STD. No. 2 - 2 4  
Assume weir flow conditions using WIW 661 0 grate 

2 QZ= 9 d s  Q = 3.087*L*H (3/2) 
Lw = 4 t f  Q = Qw t Qg 

h =  0.42 f i  Qw = weir flow 
Lg = 7.2 If Qg = grate flow 

1.25 14.19 3.36 0.75 10.83 
1.33 15.97 3.36 0.83 . 1261 

Note: 
1. There are 2-2' wide openings which are the Lw for 

Weir flow* condition. Weir height = h. 
2 Maximum Weir floMP is assumed when H = h. When 

H > 0.50', then *tS "grate ROMP which is also calculated 
by weir flow equation. Hgrate = H-0.50'. The grate is 
1 'I thick and its top elev. is 6 above the weir elev. 

condition to compensate for grating and trash accumilation. 

3. Lg is the inside perimeter of the inlet 
4. An efficiency factor of 0.75 is used for the grate 

5. Lg based on East Jordon Iron Works, (WIW), 6610 grate. 
6. Hg is measured from the base of grate. 

\P0139\SS\139SD.WK3 A: 



PO 139 
CRU-2 

FIND: 

SEEPAGE CONTROL & SEDIMENT REMOVAL 

Head, H, for bypass pipe inlet using OD01 !XD. No. 2-2-A 
Assume weir flow conditions using EJMl6610 grate 

Given: 
7 a= 

Lw = 
9 h =  

Lg = 
A 

H. fl 

6 0.58 
0.67 

c) 0.75 
..._ 0.83 
::i.qc:m~g2 . . . . . . . 

0 Y: 

. . " .... .......... .. . . . , . . . . . . . . . . . . . . 
1.00 
1.16 
1.25 

23 1.33 
Note: 

9 c f s  
3.33 If 
0.42 ft 
7.2 If 
B 
Q, cf 

+C13+t 13- 
+C14+E14 
+C15+E15 
+C16tE16 
+C17+E17 
+C18+E18 
+C19+E19 
+C20tE20 
+c21 +E21 
+C22+E22 
+C23+E23 

c 
Chl 

3.087*%:$8$8* $A:$B$9 A 1.5 
3.087*Sk$B$8* I $A:$B$9 A 1.5 
3.087*$A:$B$8* $A:!§B$9 A 1.5) 
3.087*$A:$B$8* I $A$B$9 1.5) 
3.087*$A:$B$8* $A:=@ A 1.5 
3.087*$A:$B$8*I$A:$BS A 1.51 
3.087f$A:$B$8* $A:$B$9 A 1.5 
3.087*$A:$B$8*[$A:$B$9  ̂1.5 

Q = 3.087'L*H A (3/2) 
Q=Qw+Qg 
Qw = weir flow 
Qg = grate flow 

t' Qq 
D 

HQ. rtl 

_ _  
1. There are 2-2 wide openings which are the Lw for 

'weir flow' condition. Weir height = h. 
2 Maximum 'Weir flow' is assumed when H = h. When 

H > OSO',  then its 'grate flow' which is also calculated 
by weir flow equation. Hgrate = H-0.50'. The grate is 
1' thick and its top elev. is 6' above the weir elev. 

condition to compensate for grating and trash accumilation. 

3. Lg is the inside perimeter of the inlet 
4. An efficiency factor of 0.75 is used for the grate 

5. Lg based on East Jordon Iron Works, (EJIW), 6610 grate. 
6. Hg is measured from the base of grate. 

mLmmESsD.wA. 
( lh i~BcetkBintbcLOns1-2 -3 f i  Ured t o d ~ p b y f o c r m b r f ~ k )  
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H, ft 
0.42 

PO 139 0 CRU-2 
SEEPAGE CONTROL & SEDIMENT REMOVAL 

Q,& Qw,ds haft a,sqft Qo cfs 
3.36 3.36 0 0.00 0.00- 

2124/95 
KG 

FIND: 

Given: 
area, a = 600 sqin Qo = C*a*(2*g*h) A (1/2) 

Head, h, for bypass pipe inlet using ODOT STD. No. 2-2-A 
Assume orifice flow conditions using WIW 661 0 grate 

4.17 sqft 

3.36 cfs (from side weirs. See weir calc) 

H = Head - from bottom of weir 
C =  0.66 hg = Head - above base of grate 

Qw= 
9 =  322 Ws"2 Q = Q - Total Flow 

0.50 
0.58 
0.67 
0.75 

3.36 3.36 0.00 0.00 0.00 
4.1 1 3.36 0.08 0.67 0.75 
5.68 3.36 0.17 1.42 2.32 
7.50 3.36 0.25 2.08 4.14 

Note: 
1. Assumes that there is no increase in weir flow under 

orifice flow conditions. 
2 Assume an efficiency factor of 0.75 used for the grate 

condition to compensate for trash accumulation. 
3. Assumes that the full 600 sq f t  opening value is available 

when the wafer su&ce elevation is equal to the 
top elevation of the grate. The area, a, is proportional 
to the hg; a = (hg/0.5')*4.17 sq ft up to 0.5'. Initially, 
there will be weir flow which will transition to orifice. 
The "worst case" would be when hg is measured from the 
top of the grate and not the base. 

4. EJlW - East Jordon Iron Works 
5. The grate is 1 " thick and its top elev. is 6 above the weir elev. 

. \P0139\SS\139SD.W K3 C: 



PO 139 
CRU-2 

SEEPAGE CONTROL & SEDIMENT REMOVAL 

FIND: Head, h, for bypass pipe inlet using ODOT SD. No. 2-2-A 
Assume orifice flow conditions using EJlW 6610 grate 

Given: 
47area, a = 600 

4.17 
4q3 c =  0.66 

9 =  322 
5c Qw= 3.36 

s 
0, cf! 

A 
H, ftl 

sq in 
sqft 

cfs (from side weirs. See weir caic) 

Qo = C*a*(Fg*h) ,. (1/2) 
H = Head - from bottom of weir 

hg = Head - above base of grate 
ftls-2 Q = Q - Total Flow 

C 
Qw, cf! 

+$c. 

+$C:$B$51 
+$C:$B$51 
+$c:$B$51 
+$C:$B$51 
+$C:$B$51 
+$C:$B$51 

+$C:::; 

Note: 
1. Assumes that there is no increase in weir flow under 

orifice flow conditions 
2 Assume an efficiency factor of 0.75 used for the grate 

condition to compensate for trash accumulation. 
3. Assumes that the full 600 sq ft opening value is available 

when the water surface elevation is equal to the 
top elevation of the grate. The area, a, is proportional 
to the hg; a = (hg/0.5’)*4.17 sq ft up to 0.5’. Initially, 
there will be weir flow which will transition to orifice. 
The Worst case’ would be when hg is measured from the 
top of the grate and not the base. 

4. EJlW - East Jordon Iron Works 
5. The grate is 1’ thick and its top elev. is 6‘ above the weir elev. 

\WuRsnussD.mc 
6 Din the L o n S  1-2-3 file. uud t o d k p b  forrmtatfrom C) 

A- 9 
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G r a t e  F l o w  C o n d i t i o n s  

- _ _  ._ .. . . . .. . . .. . . 

4 Weir Flow + Orifice Flow 
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ERA PROJECT CALCULATION SHEET 

TITLE 

t I 

AUTHOR g. & p y a  ic\ SHEET OF PO !,. 2 
Friction Factors for Commercial Pipe 

(for Darcy-Weisbach formula, page 3-3) 
Relative Roughness = 

I )  

a I .  . 

I .VI>!*: Chan shows relation ofreldtive roughnesss-dD where 6 b absolute roughnw in feet and D bdiarneter in feet. 

12/93 - .  i ; , ;  . : .  , 

, .  . 

ENGMS 



CALCULATlON SHEET 

. .. . .  

! 

! i 
! j 

W V  593.73 -T 



Pressure Pipe Analysis & Design 
Circular Pipe 

Worksheet Name: West Diversion Pipe 

Comment: Using 1/16 Bends 

Solve For Pressure @ 1 

Given Input Data: 
Elevation @ l..... 561.75 ft 
Elevation @ 2..... 560.48 ft 
Pressure @ 2...... 0.27 psi 

Diameter.......... 18.00 in 
Length ............ 2.50.00 ft 
Hazen-Williams C.. 130.00 

QFJL~= Discharge.. ....... 4320.00 gpm cq162Cfs) 

Computed Results: 
Pressure @ l...... 0.29 psi <0.54psi' 
Velocity .......... 5.45 fps 

Energy Grade @ 1.. 562.89 ft 
Energy Grade @ 2.. 561.56 ft 
Friction Slope .... 5.289 ft/1000 ft 

Headloss.......... 1.32 ft 

... OK 

Open Channel Flow Module, Version 3.41 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd '* Waterbury, Ct 06708 
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DRAINAGE AREA MAPS 

ooot;&2 
Rev. No.: 3 4/3/98 
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LEGEND 

RETENTION DRAINAGE ARE0 BASIN 

01 TCHKULVERT 
ORFIINAGE AREA 

DIRECTION 
OF FLOW 

PROPOSED CONDITIONS 
SHEET 1 OF 2 

I 



i 

! 

NOTES: 1418 
1. EXISTING DITCHES I N  THIS AREA WERE ORIGINALLY 

DESIGNED UNDER THE HAULROAO UPGRADE PROJECT. 
(P015B). CALCULATION NO. 15-02. DITCHES 13 & 14 
WILL BE THE SAME SIZE AS THE EXISTING DITCHES ANC 
WILL BE USEO TO ROUTE RUNOFF AROUND NEW WORK. 

2. EXISTING 24 '01A CMP WAS OESIGNEO UNDER THE 
HAULROAO UPGRADE PROJECT (P0158). 
CALCULATION NO. 15-02. 

3. EXISTING I E ' O I A  STORM DRAIN AN0 CATCH BASIN WERE 
OESIGNEO UNDER THE SEEPAGE COLLECTION AND SEOlMEl 
REMOVAL PROJECT. (P0139). CALCULATION NO. 15-01. 

4. OITCH-I2 AND CULVERT-4 WERE OESIGNEO ASSUMING 
I T  THAT WAS THE FURTHER EXISTING ASSUMED CULVERT THAT SHOWN THE WAS RUNOFF PLUGGED. FROM THE 

AOOlTlONAL DRAINAGE ORE0 SHOWN WOULD FLOW 
SOUTH T O  OITCH-I2 AN0 CULVERT-4. 

5. CONTINGENCY STOCKPILE AREA (STOCKPILE *2) IS 
PROVIDE0 FOR ADDITIONAL SOIL STORAGE SHOULD 

OlTCHES 8 A  8B AND BASIN 2 ARE OESIGNEO TO 
ACCOMMOOAfE f H E  CONTINGENCY STOCKPILE 
AREA I F  USED. 

PRIMARY STOCKPILE AREA BECOME roo SMALL. 

LEGEND 

,.......-_.._...____... 
OITCH/CULVERI : 
DRAINAGE AREA i 

+ DIRECTION 
OF FLOW 

4 EXISTING POWER POLE 

PROPOSED CONDITIONS 
SHEET 2 OF 2 



i 

LEGEND 

BASE BID EXCAVATION 
CONDITIONS 



. . - . . . - - - . .. ._ 

L E G E N D  

SOUTH F I E L D  & A P F  E X C A V A T I O N  
GRADING C O N D I T I O N S  



LEGEND 

RESTORED CONDITIONS 
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APPENDIX C 

Evaluation o t h e  Potential Peak Stages in Paddys Run During Storm Events 
at Cross Sections Close to t h + q m s d  Retention Basin No. 1 



EVALUATION OF THE P O T E W  PEAK STAGES 
IN PADDYS RUN DURING STORM EVENTS AT CROSS SECTIONS 

CLOSE TO THE PROPOSED RETENTION BASIN NO. 1 

Fernald Environmental Management Project 
Fernald, Ohio 

BROWN & ROOT ENVIRONMENTAL 
661 Andersen Drive 

Httsburgh, PA 15220 

July, 1997 



EYALUATION OF THE POTENTIAL PEAK STAGES 
IN PADDYS RUN DURING STORM EVENTS AT 

CROSS SECTIONS CLOSE TO THE PROPOSED RETENTION BASIN NO. 1 

July, 1997 

Objective 

As proposed in the Area 2 Phase 1 Site Preparation Plan, a Surface Water Management Plan was prepared to 

address management of surface water at the Southern Waste Units (SWUs) during site preparation and excavation 

activities at the FEh4P. According to this plan, the Retention Basin No. 1 will be consvucted south of the Inactive 

Flyash Pile to control and collect potentially impacted stom water runoff from the Area 2, Phase I Remediation 

Area. The top bank elevations of the Retention Basin No. 1 is proposed to be 540 feet. The objective of this task is 

to perform a hydraulic analysis to calculate the water surface elevations at the cross-sections A’-A’, B’-B’ and C’- 
C’ along Paddys Run near the Retention Basin No.1, and to determine whether the water from Paddys Run wiU 

overflow into the proposed basin bank under 24-hour duration storms with the return periods of 1-year, 5-year’ 10- 

year and 25-year. respectively. Locations of cross sections A’-A’, B’-B’ and C’-C’ are shown in Figure 1. 

The Paddys Run is an intermittent stream which drains a mid-size catchment (approximately 15 square miles) 

which includes most of the Fernald Environmental Management Project (FEMP) site. The Paddys Run drainage 

basin consists of laad surfkce drained by streams and channels discharging to Paddys RU The basin can be 

divided into subbasins so that the runoff from any particular area can be anaim separately. The runoff from each 

of the subbasin can then be added together to yield the total hydrograph for the basin. The basin and subbasb 

boundaries were derived using topographic maps created by the U.S. Geological S w e y  (USGS) and supplemented 

with site topographic maps. Figure 2 shows all the subbaslns . in the simulation. The details of the boundaries of 

the basin and subbasins are presented in the Surface Water Flow and Idiffration ModeI (SW&IM) Report @OE 
1993) developed for the FEMP and Operable Unit 5 RI/FS. The SWF&IM is a combination of the FEMP site- 

specrfic hydrological input parameters and several hydraulic and transport models d to simulate the various 
physical and chemical processes involved in the transport of contaminants from SUrEice soil into surface water and 

e subsequently into groundwater. The hydrologid hydraulic portion of the SWF&IM incorporated the U.S. Amy 
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Corps of Engineers HEC- 1 model to calculate runoff hydrographs and Manning’s equation to calculate the Stage in 

Paddys Run. The methods are described in further detail in the following paragraphs. 

Technical ADaroach 

HEC-1 model was used to simulate surface runoff into Paddys Run. The HEC-1 model was developed by the 

Hydrologic Engineering Center of the U.S. Army Corps of Engineers. The HEC-1 generates runoff hydrographs 

from many different subbasins and then combines and routes the hydrographs through the watershed. The entire 

Paddys Run drainage basin was modeled by linking the various subbasins together within the HEC-1 model. In the 

HEC-1 model, a runoff hydrograph is calculated for each subbasin. The hydrographs are then added together at 

locations called stations in the HEC-1 model. The combined nmoff hydrographs can then be routed through a 

channel reaches, and combined with hydrographs from other subbasins. 

The HEC-1 model provides hydrographs in t e r n  of discharge rate versus time at each c r o s s d o n  location. The 

rating curve (discharge versus depth relationship) is developed at each cross section based on the Mannings 

equation (Henderson, 1966). Mannings equation assumes that the channel flow is steady and uniform. The raring 

m e  for each cross Section is then used to obtain the peak river stage based on the cross-section-spedic peak 

discharge in the hydrographs from HEC-1 model. It should be noted that this modeling approach was developed 

for the SWF&IM model whose primary purposed was contaminant fate and transport. The river stage is a 

relatively insensitive parameter in the contaminant model. The method used to develop the rating cwe is 

relatively simplistic and reasonable conservative. If more accuracy is required more detailed analysis could be 
p e f f O r m e d  

@ 

In the SWF&IM, cross sections D-D and E-E were called stations. Hydrographs at these two stations are computed 

based on hydrographs generated from upstream subbasins and then combined and routed to these stations. Cross 
section D-D is located at upstream of cross section C’-C’ and cross section €4 is located at downstream of cross 
section A’-A’ (see Figure 1). (Note: Cross sections in the SWF&IM were named A-A through K-K. three new 
sections A’-A’, B’-B’ and C’X’ are intermediate sections between the original D-D and E-E .sections used to 

study this particular area of interest) The peak river stages at cross sections D-D and E-€ are calculated by Using 

the rating w e  presented in the SWF&IM and the peak discharge output from the HEC-1 model. As mentioned 

earlier, the rating cwes were developed using the Mannings equation. cross section of Paddys run and Manning 

roughness coefficients based on field reconnaissance. The peak river stages at cross seuions A*-A*, B’-B’ and C’- 
C‘ are then Linearly &erpolated h m  the peak stages at cross sections D-D and E-€ based on the distance between 

these cross sections. 0 3 



The procedures used to obtain the peak stages in Paddys Run at cross sections A'-A'. B'-B' and C'-C' are 

summarized as follows: 

(1) Obtaining the peak discharges at cross sections D-D and E-E from the output of HEC-1 nus, 

(2) Calculating the peak stages at cross sections D-D and E-E by using the rating curves, and 

(3) Interpolating the peak stages at cross sections A'-A*, B'-B' and C'-C' from the peak stages at cross 

Sections D-D and €-E. 

Inout Data 

The HEC-1 model requires input to represent the rainfall event and to describe the surface hydrological properties 

of the drainage area. Four 24-hour storm events with return periods of 1-year, 5-year, 10-year and 25-year, 

respectively, were chosen to evaluate the peak discharge and stage at the cross sections near the Retention Basin 

No. 1. The volume of precipitation contained in a storm event is often reported in depth. The storms have total 

precipitation depths of 2.5 inches, 3.6 inches. 4.1 inches and 4.8 inches for the 1-year, 5-year, 10-year and 25-year 

return periods, respectively. The method used to produce the storm hyetograph ( the variation of rainfall intensity 

with time ) used in the HEC-1 requires the rainfall amounts (depth) for storm of various durations up to the entire 

length of the storm Wig modeled. The depthduration data required by the HEC-1 model is listed in Table 1. 

The rainfall depth listed in Table 1 were obtained from the rainfall frequency atlas of the United States (Hershfield 

I%l). 

Most of the parameters used to describe the drainage basin were taken from topographic maps of the P a w s  Run 

watershed. Some information, such as Paddys Run cross section d a q  used for channel routing, were obtained 

from topographic maps developed from field sumeys. Parameters such as channel roughness. slope, catchment 

lengths and areas, and stream channel dimensions axe required to define the water movement over the basin 

surface. The detailed description of the input data can be found in SWF&IM. Appendix A and Appendix B list all 

data used to characterize overland flow and channel flow elements, respectively. The Soil Conservation Service 

(SCS) curve number method was utilized to calculate precipitation losses. The curve number associated with each 

of the Merent soil types, land uses, and vegetation are then weighted and averaged to represent each subbasin for 

input into the HEC-I model. Appendix C provides the weighting procedure used to determine the SCS curve 
number for the subbasins. The final curve number(s) used for each subbasii is also presented in this Appendix. 

The area upstream of Seaion D-D is covered by eleven subbasii in this simulation. Storm water from the fomer 

production area of the FEMP and the waste pit area is assumed to be collected in the Storm Water Retention Basin 

4 

0430693 
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and pumped to the Great Miami River. therefore. the discharge from former production area and waste pit area 
does not Sect the peak discharge at section A'-A'. B'-B' and C'-C'. 

The rating w e  (depthdischarge relationship ) was developed for the cross sections D-D and E-E. The Manning 

roughness coefficient and slope for each cross Section used in a rating w e  calculation are listed in Appendix B. 
Figures 3 and 4 show the geometry of cross sections D-D and €-E. respectively. The d t i n g  rating curves for 

cross sections D-D and €-E are presented in Figures 5 and 6. respectively. 

The HEC-I model input files for 1-year, 5-year. 10-year, and 25-year return period storms are presented in 
Appendix E 

Calibration 

A comparison between the model simulated and field measured river stages was performed in respok to the EPA 

comments on SWFBtIM in 1994. Appendix D includes the detailed description of the performance of this 
calibration. As described in Appendix D. the &e number used for the HEC-I model of the representative storm 

event are based on an Antecedent Moisture Condition-I1 (AMC-II) which represents an average moisture content 

in the surface soils prior to the storm rainfall event. AMC-I represents a dryer than average moisture content in 
the surface soil and AMC-III represents a wetter than average soil condition. The AMC-II curve number are 
primarily used for design purposes (SCS, Technical Release 55, June 1986). 

In order to better evaluate the performance of the runoff model, actual rainfall data from FEMP from two storm 
event (the April 28-29 1989 event and another one on April 34 1989) and SCS w e  number that represent actual 

soil conditions during an abnonnally wet season were input into the HEC-I model. The rainfall in the spring of 

1989 was above average (DOE 1993, Groundwater Modeling Report Summary of Model Development) indicating 

that the ground surface could have been saturated prior to the storm event which would cause a larger amount of 

runoff. The SCS National Engineering Handbook, Section 4, Hydrology (NEH-4 [SCS 19851) recommends ha! if 

more than 1.1 inches of p,recipitation falls during the five days before the storm event being modeled that a Ah4C- 

m should be used. ApproXimateiy 1.3 inches of rain fell in the five days prior to the storm event on April 28-29, 

1989. Since this was in the range of AMC-III recommended in NEH-4, an AMC-III was used to simulate this 
storm. An AMC-III was also used for the simulation of the April 3 4  storm since this storm occuffed four days 

after a storm event on March 31, 1989 which caused the Storm Water Retention Basin to ovedow. The site 

precipitation data was not. readily available for the Match 3 1 storm, but it is valid to assume that such a event 

would create AMC-III sod conditions for the April 3-4 event The area weighted SCS m e  number is 64 for 

AMC-II condition and 8 1 for AMC-III condition used in HEC-I model. 
. i  a 5 



Table 2 presents the cornpanson of the modeled and measured rise in the flow depth of Paddys Run. The measured 

rise in water surface elevation was measured at two locations along Paddys Run in April 1989: Stilling Well 9 

(near cross d o n  location C-C) and Stilling Well 14 (near cross Section location E-E). The location of cross 

section C-C is indicated in Figure 2. As stated in Appenbx D. the conclusion of the comparison for the response 

to comments in1994 was that the surface water model can predict the Rater surface elevation with acceptable 

accuracy. 

Simulation Results 

The output from the HEC-1 model includes runoff hydrographs. peak discharge. and the total volume of runoff 

from each subbasin and cross section location in the model. The peak discharges at cross sections D-D ami E-E 

under different storm events from the HEC-I model were used to calculate the peak river stages based on the rating 

culves at these cross sections. The peak discharges and river stages at cross sections D-D and €-E are shown in 

Figures 5 and 6. The peak river stages at cross sections D-D and E-E were then used to interpolate the peak river 

stages at cross Sections A'-A', B'-B' and C'-C'. Figure 7 shows the interpolated peak river stages at cross sections 

A'-A', B'-B' and C'C'. Also, the peak river stages at these cross sections are tabulated in Table 3. The top 

elmtion of the proposed bank for Retention Basin No. 1 at cross Sections A'-A', B'-B' and C'-C' is about 540 

feet. The river stages in Table 3 indicates that the Paddys Run does not overflow the proposed basin bank at these 

cmss sections even under the 25-year retum period, 24-hour storm event 
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Duration 

Table 1 Depth-Duration Data for 24-Hour Storm* 

~ ~~ 

5 minutes 
15 minutes 
60 minutes 
2 hours 
3 hours 
6 hours 
12 hours 
24 hours 

1-Year Return 

Period Storm 

0.330 
0.625 
1.100 
1.400 
1.480 
i .aoo 
2.100 
2.500 

Depth (in) 

5-Years Return 

Period Storm 

0.500 
1 .ooo 
1 so0 
1 .goo 
2.1 00 
2.400 
3.000 
3.600 

1 O-Years Retum 

Period Storm 

0.540 
1.125 
1 .goo 
2.200 
2.400 
2.900 
3.360 
4.100 

25-Years Retum 

Period Storm 

0.625 
1.250 
2.220 
2.700 
3.000 
3.500 
4.100 
4.800 

Henhfield, D.M., 1961, Rainfall Frequency Atlas of the United States. 
Technical Paper No.40. Department of Commerce. Washington, D.C. 
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Table 3 Peak Rlver Stages at Cross Section A'-A', 6'-6' and C'-C' 

1 Year Return Period 

5 Years Return Period 

10 Years Return Period 

25 Years Return Period 

River Stage (ft) at Cross Sections 

A'-A' 

532.1 

535.1 

536.8 

538.8 

8'-B 

532.2 

535.3 

537.0 

539.0 

c-c' 

532.4 

535.4 

537.2 

539.1 
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sufficiently homogenous to only require one SCS cuwe number per subbasin. 

For every subbasin, the last column in Table 3-2 labeled "Average SCS Number" represents a 

weighted average of ?he SCS curve numbers for each land use type. That is, a weighted cuwe 
number was calculated for each land use type (woods, meadow, or hard surface) based on the 

hydrologic soil group. This calculation is presented in the next to last column (labeled " Weigbted 

SCS Number") of Table 3-2. The overall curve number for the subbasin was then calculated by 

averaging the curve numbers for each land use type weighted by the percent of the subbasin covered 

by each land use as indicated in the second column (labeled "Land Cover"). The results of this 

second weighted average ( the overall cuwe numbers input into the HEC-I model) are then presented 

in the last column of Table 3-2. 

Action: The revised Surface Water Flow and Infiltration Model Summary Report submitted will 

contain additional text to clarify the contents of Table 3-2. 

2. sect ion 3.4.5. Page 3-39. ParaeraDh 4 

Comment: The report concludes that the model compares favorably to measured increases in the river 

stage of Paddys Run and the elevation of the groundwater in response to an observed precipitation 

event. The report also presents a reasonable explanation for the error associated with the increase in 
the groundwater levels. While these statements are qualitatively correct, the quantitative comparison 

indicated a potential for significant error. For example, the modeled river stage of Paddys Run rose 
only one-half the height of what was observed. Assuming that U.S. DOE'S explanation of why the 

modeled groundwater elevation rose only 1.65 feet is correct, the modeled rise in the river stage of 
Paddys Run should have been much greater than what was reported. U.S. DOE should explain why 

the river stage did not increase 35 much as it should have. In addition, U.S. DOE should collect 

more field data to further verify the model. 

Response: This comment raises two issues with the performance of the surface water model. The# 
tirst is concerned with the predicted amount of infiltration and the response of the groundwater table 

to the representative storm event. The second is the comparison of the predicted rise in water surface 

elevation and the measured rise in water surface elevation in Paddys Run. As was discussed h the 

response to the tirst general comment, the infiltration model is very conservative in its estimation of 

4 



the annual percent of contaminated runoff which infiltrates into the GMA, so that the distribution of 
the infiltration daermined from the representative storm event is more important than the a u d  

volume of infiltration from that storm event. The infiltration distribution is then applied to the aanual 

infiltration and in turn the contaminant loading. In addition, the differences in the initial conditious of 

the modeled event and the measured event make a true quantitative comparison difficult although 

qualitatively the general aquifer response was similar. 

It is difficult to quantitatively compare the output from the model for the representative storm to 
actual field data because of the differences in the initial conditions of the ground surface and the 

streambeds, the duration of the storm event and the variation of intensity of the rainfall with time 

(hyetograph), and differences in the shape of the stream cross sections where the stage m e a s u r e m a  

and calculations were made. The Surface Water Flow and Infiltration Model Summary Report 

qualitatively compares the results from the model of the representative storm event to a rainfall event 

occurring in April of 1989 (note the report incorrectly indicates that the date of the rainfall event; it 

should have been reponed as April 28-29). The curve numbers used for the HEC-1 model of the 

representative storm event are based on an Antecedent Moisture Condition-I1 (AMC-II) which 

represents an average moisture content in the surface soils prior to the storm rainfall event. AMC-I 

condition represents a dryer than average initial soil condition and AMC-111 represents a wetter than 

average soil condition. T h e  AMC-I1 curve numbers are primarily used for design (SCS, Tecbnicd 
Release 55, June 1986). The SCS curve numbers presented for use in the Superfund Exposure 

Assessment Manual (EPA, 1988) do not specifically indicate what AMC they are for, but they do 

match the cuwe numbers given for the same land use and soil type for AMC-I1 conditions in the 

SCS’s Technical Release 55 (SCS 1986). Since AMC-11 is most commonly used in design and 

because of the cume number presented in the Superfund Exposure Assessment Manual, AMC-II 

Curve numben were aIso used in the HEC-I model of the representative storm event. In order to 

bener evaluate the performance of the runoff model, actual rainfall data from the FEMP from two 

storm events (the April 28-29 event and another one on April 3 4  1989) and SCS curve numbers that 

represent actual soil conditions during an abnormally wet season were input into the HEC-1 model. 

The input and results for these modeled conditions are discussed below. 

The rainfall in the spring of 1989 was above average (DOE, 1993 Groundwater Modeling Report 

Summary of Model Development) indicating that the ground surface could have been saturated prior 

5 
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to the storm event which would cause a larger amount of runoff (and deeper deptb in Paddys Run) 

than if the ground surface is unsaturated. If the ground surface is saturated prior to the mrm ev'eot, 
a greater percentage of the rainfall will become nrnoff (than if the ground is unsanrrated) since the 

ground surface does not have unsaturated pore spaces available to capture the rainfall. Stonn water 

runoff is the only major source of flow in Paddys Run since flow from groundwater would only 

represent a small portion of the total flow during a fairly large storm event. The total amount of 

precipitation as measured at the Greater Cincinnati Airport by the National Weather Service (NWS) 

was 5.19 inches during April 1989. The average monthly rainfall of April for the years 1958 

through 1992 also at the Greater Cincinnati Airport is 3.53 inches. n e  rain gauge information a! the 

FEMP reported 6.09 inches of rainfall in the month of April 1989 before it stopped recording during 

the rainfall event on April 28. If the site rainfall data is supplemented with rainfall data from the 

Greater Cincinnati Airport to replace the missing data, a total of 7.48 inches of rain would have 

fallen on the FEMP in April 1989. 

Storm events occurring on April 3 4  and 28-29, 1989 were simulated with the surface water model. 

Hourly precipitation data from the FEMP supplemented with data from the Greater Cincinnati Airport 

was input into the HEC-I model with the curve number modified to represent an AMC-III initial 

moisture condition. The FEMP precipitation data was supplemented with data from the Greater 

Cincinnati Airport to replace several missing data points from the FEMP rain gauge. This data was 

used because it was the best information available for the missing data points in question. The SCS 
National Engineering Handbook. Section 4, Hydrology (NEH-4 [SCS 1985)) recommends that if more 

than I .  1 inches of precipitation falls during the five days before the storm event being modeled bat a 

AMC-111 should be used. 

event on April 28-29, 1989. Since this was in the range for AMC-111 recommended in N E H 4  an 

AMC-111 was used to simulate this storm. An AMC-111 was also used for the simulation of the April 

3 4  storm since this storm occurred four days after a storm event on March 31, 1989 which caused 

the Storm Water Retention Basin to overflow. The site precipitation data was not readily available for 

the March 31 storm. but it is valid to assume that such a event would create AMC-111 soil c o a d ~ o ~  

for the April 3-4 event. 

a 

Approximately, 1.3 inches of rain fell in the five days prior to the storm 

A comparison of the modeled and measured rise in flow depth of Paddys run is  presented in the 

attached Table 1. The measured rise in water surface elevation was measured at two location dong 
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Paddys Run in April of 1989; stilling well 9 (near cross section location C-C) and stilling well 14 

(near cross section location E-E). The measured and modeled rises in stream elevation for the April 

3 4  storm were within three percent of each other at both measuring locations on Paddys Run. The 

modeled rise in stream depth for the April 28-29 storm did not match as well although the diffexences 

between the modeled and the measured elevation rises are less than 10 inches. The second storm 
event may not match as well because the site rainfall data for this event had to be supplemented with 

rainfall data from the Greater Cincinnati Airport approximately 17 miles to the south. Based on the 

simulated ama l  storm events, it is determined that the surface water model is prediaing the water 

surface elevations with acceptable accuracy so that additional field data is not required to verify the 

model. 

Changing parameters in the HEC-I model of the representative storm event to match the changes in 
the simulation of actual storm events discussed above (curve numben based on AMC-III) is not 
necessary for the following reasons. An average Antecedent Moisture Condition (AMC-XI) is usually 

used for designs and match values given in U.S. EPA documents. As was discussed in the response 
to the general comment, the representative storm event runoff is used to estimate the annual runoff. 
Using an AMC-II (average moisture condition) for the representative stom event would provide more 

realistic results to base the annual calculations on. An AMC-111 initial moisture content will tend to 
increase the overail discharge from the basin, however, the amount of contaminant released in the 

dissolved phase is directly proportional to the amount of runoff from a subbasin so that the 

concentration should not change. The predicted mass of contaminant loaded to the GMA could 

increase for the simulated representative storm event. n e  single representative storm event will not 

have a significant effect on the annual loading to the GMA since the representative storm event only 

acwunts for 6% of the annual runoff. The annual runoff is based on average moisture conditions 

since it is used to represent all of the different storms that occur during the year. In addition, the 

surface water model already is conservatively overestimating the annual loadings to the GMA. 

Modeled simulations performed for the Draft Remedial Investigation Report for Operable Unit 5 

submitted for internal review at the U.S. Department of Energy (U.S. DOE) illustrated the 

conservativeness of the predicted loadings to the GMA. The surface water model was set up to 

predict the total amount of uranium-238 released to the GMA through the streambeds of Paddp Run 
and the SSOD. The predicted amount ranged from 6200 kg to 12300 kg. Out of the totd estimated 
mass of 4800 kg of uranium within the plume of significant concentration in the GMA, 1860 kgs are 

I 
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located along the SSOD and Paddys Run south of the SSOD in the GMA. The 1860 kg of uranium is 
believed to originate primarily from the surface water loading. 

Adion: Actual storm rainfall was put into the HEC-I model to compare the modeled rise in stream 

depth to the measured rise in stream depth. As was discussed in the Response to this comment, the 

model compared well with the measured data so that the collection of additional field data is not 

necessary. The comparison between the model output and measured data will be included in the 

revised Surface Water Flow and Infiltration Model Summary Report. 

3. Section 3.4.5. Pace 3-4 I, 'ParaPrauh 1 

Comment: U.S. DOE attempted to validate the model by conducting two types of volume 

calculations. The results of the two methods differed significantly but U.S. DOE stated that because 

the results of the two methods are within one order of magnitude, the results are therefore reasonable. 

An order of magnitude estimation of surface water infiltration does not appear to be accurate. 

Because the amount of water infiltrating into the GMA will affect the mass of contaminants entering 

the GMA and ultimately the concentration of contaminants in the GMA, U.S. DOE should provide 

c- 

additional documentation on the accuracy of its infiltration estimate. e 
Response: The response to the general comment discusses the relative importance of the prediaed 

infiltration volume resulting from the representative storm event. Because of the conservative 

assumptions used in the method of predicting the contaminant loading (96 percent of the annual 

dissolved contaminant released is predicted to reach the GMA) the distribution of the infiltration 

amount along Paddys Run and the SSOD is more important than the actual infiltration volume. 

The Surface Water Flow and Infiltration Model (SWF&IM) Summary Report in actuality only 

anempted to estimate the volume of infiltration with the VSZDT model. The other method discussed 

- -  

in the report (described as the verification infiltration volume calculation in the SWF&IM report) 

which simply involved the calculation of the unsaturated pore space beneath the streambed was only 
intended to be used as a general reference to check the range of the infiltration volume predicted with 

VSZDT. It was understood that the calculation of the unsaturated pore space beneath the streambed 

would yield results that are lower than actual infiltration volumes because it did not account for lateral 

movement of water in the unsaturated zone away from the streambed and it did not account for 
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Appendix E 



I D  Paddy‘s R u n  Simulation (06-26-1997/vyu) 

I D  1-year return period storm. 
*D I AGRAH 9 
I T  10 OlJAN97 1200 300 
IO 3 0 

KK SUB10 
KH RUNOFF FROM SUBBASIN 10 
KO 1 
BA 1.869 
PH 0,333 0.625 1.100 1.600 1.680 1.800 2.1 2.5 
LS 65.6 
UK 150. 0.07 0.6 100 
RK 500 0.07 0.045 0.06 TRAP 0 1 
RK 3200 0.05 0.065 0.47 TRAP 0 1 NO 
RK 5200. 0.015 0.065 TRAP 0 1 

KK SUB20 . .  

KM RUNOFF 
EA 1.589 
LS 
UK 200 
RK 4500 
RK 6800. 

KK SUB30 
KW RUNOFF 
EA 5.188 
LS 
UK 200 
RK 3600 
RK 6000 

.r 

FROM SUBBASIN 20 

63.7 
0.075 0.4 100 
0.065 0.065 0.132 TRAP 0 1 
0.015 0.045 TRAP 1 YES 

FROM SUBBASIN 30 60 AND 41 

63 
0.08 0.4 100 
0.05 0.045 0.18 TRAP 0 1 

0.007 0.065 1.297 TRAP 0 1 
RK 10800 0.003 0.065 TRAP 20 1 YES 

0 1 21 
0 ;K W850 

KO 
KF YES(f 12.6) 
EA 1.288 
LS 66 
UK 200 0.04 0.4 100 
RD 5000 0.02 0.065 0.322 TRAP 0 1 
RD YES 
RC 0.045 0.035 0.045 2800 0.002 
RX 129 160 1L1.1 166.1 168.1 190 194.1 196.2 
RY566.08 563.07 560 559.03 559.03 561.17 562.12 56k.07 

KKROUT60 
KM ROUTE FROM CROSS SECTION A - A  TO 6-6 
KO 0 1 21 
RD YES 
RC 0.045 0.035 0.065 1599.8 0.004 
RX 77 83 86 86.5 120.1 123 126 130.1 
RY562.16 559.17 555 551.98 551.98 554.16 555 560 

ICK SUB60 
KM SUBBASIN FLW FROn UESf SIDE OF PADDYS RUN TO X-SEC B-B 
KO 0 1 21 
BA 0.282 
LS 59.9 

RD &SO0 0.06 0.03 TRAP 0 1 NO 

KK 58560 
KM SUBBASIN FLOV FROM EAST SIDE OF PADDYS RUN TO X-SEC B-B 
KM ENCWPASSES NPDES OUTFALL STRH 6 
KO 1 0 1 21 

. 

. 

UK 200 0.0s 0.4 l oo  . 

EA 0.317 
62.6 

. UK 200 0.10 0.6 100 



RO 

KK 
KU 
KO 
HC 

KK 
KM 
KO 
RO 

4800 0.01 0.04 TRAP 0 1 NO 

5760 
COnBINE RUNOFF FROM SUB60,SB560, AND UPSTREAM 

1 0 1 21 
3 

ROUT0 
ROUTE FROM CROSS SECTION 8-8 TO C-C 

1 0 1 21 
YES 

RCQ.045 0.OZ 0.065 2986 0.004 
RX 11.3 53.7 85 95.9 119.8 168.8 179.7 194.6 
RY 551 551 550 510 510 545 550 555 

KK SUB70 
KM SUBBASIN FLW FROU WEST SIDE OF PADDYS RUN TO X-SEC C-C 
KO 0 1 21 
BA 0.121 
L S  62.4 
UK 200 0.010 0.4 100 
RD 4600 0.013 0.045 TRAP 0 1 

t 

KK 58570 
KM SUBBASIN FLW FROM EAST SIDE OF PADDYS RUN TO X-SEC C-C 
KM ENCOMPASSES NPOES OUTFALL STRU 3 
KO 1 0 1 21 
BA 0.120 
L S  76.7 
UK 200 0.017 0 . 3  100 
RO 1800 0.017 0.030 TRAP 0 1 
t 

KK 5770 
KM COMBINE RUNOFF FROM 70CT,SUB70 AND UPSTREAM FLOU 
KO 1 0 1 21 
HC 3 

KK ROUT1 
KM ROUTE FROM CROSS SECTION C-C TO D-D 
KO 1 0 
RD 
RC 0.045 0.025 0.015 
RX 100 '109.2 125. 
RYStl.07 540. 532.1 

KK S U B E  
KM SUEBASIN F L W  FROn THE 
KO 0 
BA 0.288 
L S  67.6 
UK 150 0.15 0.40 
RO 4000 0.013 0.015 

CK S B 5 E  
CM SUEBASIN FLW FROM THE 
KM AREA ENCOMPASSES NPDES 
KO 1 0 
BA 0.120 
LS 69.8 
UK 100 0.030 0.40 
RO 650 0.067 0.045 

KK S T Z  

. 

. 

1 21 

3093 0.003 
YES 

134.2 151.1 163 195.9 200 
531.3 531.3 535 565 566.4 

WEST SIDE OF PADDYS RUN TO X-SEC D-0 
1 2! 

100 
TRAP 5 1 

EAST SIDE OF PADDYS RUN 
OUTFALL STRM 2 

1 21 

1 a0 
T R A P  . 0 1 

KM COMBINE RUNOFF FROM 7875 AND UPSTREAM 
KO I 1 0 1 21 
HC 3 

KK ROUT2 
KM 
KO 1 0 1 21 
RO 
RC 0.045 0.025 0.065 2m 0.002 

. 
ROUTE FROM CROSS SECTION 0-d TO E-E 

YES 

- 



RX 0 82.3 93 102.9 129 150 200 237.8 
R Y  533 532 531.2 525 525 530 535 536 

KK 58580 
KM RUNOFF TO THE STORM SEUER OUTFALL DITCH FROn THE RETENTION B A S I N  TO 
KH CROSS SECTION J-J 
KO 1 0 1 21 
EA 0.036 
LS 71.9 
UK 100 0.010 0.25 100 
RD 500 0.100 0.04 0.020 TRAP 0 1 
RD 600 0.010 0.035 TRAP 5 1 

KK S B 5 8 1  
KJ4 RUNOFF TO THE STORM SEUER OUTFALL DITCH ABOVE THE RETENTION B A S I N  
KO 1 0 1 21 
BA 0.456 
LS 69.4 
UK 200 0.025 0.25 100 
RD 1000 0.020 0.04 0.080 TRAP 0 1 
RD 3300 0.012 0.030 TRAP 5 1 

t 

KK S T J J  
KH COnBINE RUNOFF FROM PROOUCTION AREA AND 58581 
KO 1 0 1 21 
HC 2 

KK ROT80 
KM ROUTE FRO( RET. B A S I N  TO OUTFALL OF SSOD XSEC J-J TO K - K  
KO 1 0 1 21 
RD YES 
RC 0.035 0.035 0.035 1300 0.009 
RX 360. 370. 372. 378. 380. 390. 395. 420. 
R Y  544.6 539.4 539.4 539.4 539.4 539.4 539.4 566.4 

KK SB582 
101 RUNOFF FROl  SB582 (LOWER STORM SEUER OUTFALL DITCH)  
KO 1 0 1 21 - 
BA 0.487 
L S  66.5 
UK 200 0.025 0.3 100 
RD 3600 0.022 0.015 0.33 TRAP 5 1 
RD 3800 0.015 0.025 TRAP 26 2.27 . 
KK S78O 
KM COMBINE RUNOFF FROM STORM SEUER OUTFALL D I T C H  AND SB582 
KM THIS POINT COORISPONDS TO NPDES OUTFALL STRM 1 
KO 1 0 1 21 
HC 2 

KK STEE 
KM COnBINE RUNOFF FROn STORM SEUER OUTFALL D I T C H  AND PADDY'S RUN 
KO 1 0 1 21 
HC 2 

KKROUr25 
KM ROUTE FROM CROSS SECTION E-E TO F - F  
KO 0 1 21 
RD 2613 0.002 0 . 0 8  TRAP 52.8 4.55 YES 

KKSUB130 
KM RUNOFF FRO) N B B A S I N  130 
KO 0 1 21 
BA 1.385 
L S  68.2 
UK 200 0.033 0.4 100 
RD 5000 0.016 0.045 0.588 TRAP 5 1 
RD 1800 0.02 0.025 TRAP 52.8 4.55 
t 

KK 57130 
KH C W B I N E  RUNOFF FROn F R W  SUB130 TO PADDY'S RUN. 
KO 1 0 1 21 



HC 2 

KKSUBlOO 
KM RUNOFF FROM SUB100 AND ROUTE FROn CROSS SECTlOH F-F TO C - C  

0 

KO 0 1 21 
EA 0.510 
LS 62.1 62.11 
UK 180 0.1 0.4 30 
UK 250 0.018 0.3 70 
RD 4000 0.01 0.045 0.412 TRAP 
RD 2773 0.0003 0.025 TRAP 

KK ROUT3 
KM ROUTE FROM CROSS SECTION C-C TO H-H 
RD 3626 0.0025 0.025 

t 

t 

KKSUB1 10 
KMRUNOFF FROM SUB110 
BA 0.823 
LS 61.9 
UK 200 0.2 0.4 
UK 150 0.03 0.3 
RD 500 0.04 0.045 
RD 10000 0.009 0.025 

KKSUB120 
KM RUNOFF FROM SUB120 
BA 0.561 
LS 69.4 
UK 100  0.28 0.4 
RO 500 0.2 0.045 
RD 8000 0.021 0.045 

KK ST120 

t 

0 

50 
so 

0.21 

100 
0.15 

TRAP 

69 

TRAP 
TRAP 

TRAP 
TRAP 

5 
27.2 

63.6 

0 
20 

0 
20 

1 
26.32 YES 

7.30 YES 

1 
3.33 

1 
3.33 

KM CWBINE RUNOFF FROM SUB110 AN0 SUB220 TO PADDY'S RUN 
KO 0 ' 1  21 
HC 3 
22 



ID Paddy's R u n  S i n u l a t i o n  (06-26-1W7/uyu) 

I D  5-year return period storm. 
'0 I ACRAJ4 

I T  10 01JAw97 1200 300 
10 3 0 

KK SUB10 
Kl4 RUNOFF FROM SUBBASIN 10 
KO 1 
BA 1.869 
PH 0.500 1.000 1.500 
LS 65.4 
UK 150. 0.07 0.4 100 
RK 500 0.07 0.045 0.06 TRW 
RK 3200 0.05 0.015 0.47 TRAP 
RK 5200. 0.015 0.045 TRAP 

KK SUB20 
.) 

KH RUNOFF FROM SUBBASIN 20 
BA 1.589 
L S  63.7 
UK 200 0.015 0.4 100 
RK 4500 0.065 0.045 0.132 TRAP 
RK 4800. 0.015 0.045 TRAP 

KK SUB30 
KH RUNOFF FROM SUBBASIN 30 60 AND 41 
EA 5.188 
LS 63 
UK 200 0.08 0.4 100 
RK 3600 0.05 0.045 0.18 TRAP 
RK 6000 0.007 0.045 1.297 TRAP 
RK 10800 0.003 0.045 TRAP 

KK SUB50 

KF YES(f12.4) 
EA 1.288 
LS 66 
UK 200 0.04 0.4 100 
RD SO00 0.02 0.045 0.322 TRAP 
RD 
RC 0.045 0.035 0.045 2800 0.002 
RX 129 140 141.1 144.1 168.1 
RY566.08 563.07 560 559.03 559.03 

KKROUT6O 
KH ROUTE FROM CROSS SECTION A-A TO B-B 
KO 0 1 21 
RD 
R C  0.065 0.035 0.045 1599.8 0.004 
R X  77 83 86 86.5 120.1 
'RY562.16 559.17 555 551.98 551.98 

.) 

a I, 0 1 21 

. 
KK 
KH 
KO 
EA 
LS 
UK 
RD 

KK 
KM 
KH 
KO 

1.900 2.100 

0 1 
0 1 
0 1 

0 1 
1 

0 1 
0 1 

20 1 

0 1 

190 194.1 
561.17 562.12 

123 126 
554.16 555 

2.400 3.0 3.6 

NO 

YES 

YES 

YES 

196.2 
564.07 

YES 

130.1 
560 

SUB60 
SUBBASIN FLOY FROM VEST SIDE OF PADOYS RUN TO X-SEC 6-B 

0.282 
0 1 21 

59.9 
200 0.08 0.4 100 

4500 0.04 0.03 TRAP 0 1 NO 

58560 
SUBBASIN FLW FROM EAST SIDE OF PADDYS RUN TO X-SEC B-B 
ENCCHPASSES NPOES UJTFALL STRH 4 

0.317 
1 0 '  1 21 

62.6 
200 0.10 0.4 100 

. 

000732 



LS 
UK 
RD 

KK 
KH 
KH 
KO 
BA 
LS 
UK 
RD 

KK 
KM 
KO 
HC 

KK 
KM 
KO 
RO 
RC 
RX 

e 

RD 4800  0.01 0.04 TRAP 0 1 NO 

KK ST60 
KH CWBINE RUNOFF FROM SUBM),SB560, AND UPSTREAM 
KO 1 0 1 21 
HC 3 

KK ROUT0 
KM ROUTE FRCU CROSS SECTION 8-6 TO C-C 
KO 1 0 1 21 
RD YES 
RC 0.045 0.025 0.045 2986 0.001 

RY 551 551 550 540 510 545 550 555 

KK SUB70 
KM SUBBASIN FLOU FROM VEST SIDE OF PADDYS RUN TO X-SEC C-C 
KO 0 1 21 
BA 0.121 

e 

RX 11.3 53.7 85 95.9 119.8 168.8 179.7 196.6 

62.1 
200 0.010 0.1 100 

4600  0.013 0.045 TRAP 0 1 

56570 

ENCWPASSES NPDES OUTFALL STRH 3 

0.120 

SUBBASIN F L W  FROM EAST SIDE OF PADOYS RUN TO X-SEC C-C 

1 0 1 21 

76.7 
200 0.017 0.25 100 
1800 0.017 0.030 TRAP 0 1 

ST70 
CWBINE RUNOFF FROM 70CT,SUB70 AN0 UPSTREAU F L W  

1 0 1 21. 
3 

ROUT1 
ROUTE FRCU CROSS SECTION C-C TO 0-0 

1 0 

0.045 0.025 0.045 
100 109.2 125. 

RYSC1.07 540. 532.1 
e 

KK 
KM 
KO 
BA 
LS 
UK 
RO 

KK 
KM 
KM 
KO 
BA 
LS 
UK 
RD 

KK 
KM 
KO 
HC 

KK 
KM 
KO 
RD 
. RC 

. 

SUB75 
SUBBASIN FLW FROM THE 

0.288 
0 

67.6 
150 0.15 0.40 

1000 0.013 0.045 

58575 
SUBBASIN F L W  FROM THE 
AREA ENCOHPASSES NPDES 

0.120 
1 0 

69.8 
100 0.050 0.10 
650 0.067 0.045 

5775. 

1 21 

3093 0.003 
YES 

134.2 151.1 163 195.9 200 
531.3 531.3 535 565 566.4 

UEST SIDE OF PAODYS RUN TO X-SEC 0-0 
1 21 

100 
TRAP 5 . l  

EAST SIDE OF PAODYS RUN 
OUTFALL STRH 2 

1 21 

100 
TRAP 0 1 

CWBINE RUNOFF F R W  1875 AND UPSTREAM 
1 0 1 21 
3 .  

ROUT2 
RUJTE FRCU CROSS SECTION 0-0 TO E-€ 

1 0 1 21 

0.045 0.025 0.045 2773 0.002 

- 

YES 



RX 0 82.3 93 102.9 129 1 5 0  ZOO 237.8 
R Y  533 5 3 2  531.2 525 525 530 535 536 

KK SB580 
KH RUNOFF TO THE STORM S E E R  OUTFALL DITCH FROM THE RETENTION BASIN TO 
01 CROSS SECTION J-J  
KO 1 0 1 21 
BA 0.036 
LS 71.9 
UK 100 0.010 0 . 8  100 
RD 500 0.100 0.06 0.020 TRAP 0 1 
RD 600 0.010 0.035 TRAP 5 1 

KK SBS81 
01 RUNOFF TO THE STORM S E M R  OUTFALL DITCH ABOVE THE RETENTION BASIN 
KO 1 0 1 21 
BA 0.456 
LS 69.4 
UK 200 0.025 0.25 lQ0 
RD 1000 0.020 0.06 0.080 TRAP 0 1 
RD 3300 0.012 0.030 TRAP 5 1 

t a 

KK STJJ  
KM COMBINE RUNOFF F R W  PRWUCTION AREA AND 58581 
KO 1 0 1 21 
HC 2 

KK ROT80 
KM ROUTE FROn RET. BASIN TO OUTFALL OF SSW XSEC J -J  TO K-K 
KO 1 D 1 21 
RD YES 
RC 0.035 0.035 0.035 1300 0.009 
RX 360. 370. 372. 378. 380. 390. 395. 420. 
RY 544.4  539.4 539.4 539.4 539.4 539.4 539.4 544.4 

t 

t 

BA 0.481 
LS 66.5 
UK 200 0.025 0.3 100 
RD 3600 0.022 0.045 0.33 TRAP 5 1 
RD 3800 0.015 0.025 TRAP 26 2.27 

KK ST80 
KM COMBINE RUNOFF FROM STORM S E M R  OUTFALL DITCH AND 58582 
KM THIS POINT COORISPONDS TO NPOES OUTFALL STRM 1 
KO 1 0 1 21 
HC Z 

KK STEE 
KM COMBINE RUNOFF FROM STORM S E M R  OUTFALL DITCH AND PADDY'S RUN 
KO 1 0 1 21 
HC 2 

KKRWT25 
KM ROUTE FROM CROSS SECTION E-E TO F-F  . 
KO 0 1 21 
RD 2613 0.002 0.025 TRAP 52.8 4.55 YES 

KKSUB130 
KM RUNOFF FROM SUBBASIN 130 
KO 0 1 21 
BA 1.385 
L S  68.2 
UK 200 0.033 0.4 100 
RD SO00 0.016 0.045 0.588 TRAP 5 1 
RD 1800 0.02 0.025 TRAP 52.8 4.55 

* 

t 

. 

t 

KK ST130 
KH COMBINE RUNOFF F R W  FROM SUB130 TO PADDY'S RUN. 
KO 1 0 1 21 



HC 2 

KKSUB 100 
KM RUNOFF FROM SUB100 AND ROUTE F R W  CROSS SECTION F - F  TO G-C 
KO 0 1 21 
B A  0.510 
LS 62.1 62.11 
U K  180 0.1 0 . 4  30 
UK 250 0.018 0 .3  70 
RO 4000 0.01 0.015 0.412 TRAP 
RO 2773 0.0003 0.025 TRAP 

KK ROUT3 
KM ROUTE FROn CROSS SECTION G-G TO H-H 
RD 3626 0.0025 0.02s 

t 

t 

KKSUBllO 
KMRUNOFF F R M  SUB110 
B A  0.823 
LS 61.9 
UK 200 0.2 0.4 
U K  150 0.03 0.3 
RO 500 0.04 0.015 
RO 10000 0.009 0.025 

KKSU8120 
KM RUNOFF FROM SUB120 
BA 0.561 
LS 69.4 
UK 100 0.28 0.4 
RO 500 0.2 0.045 
R O  8000 0.021 0.045 

K K  S1120 

t 

TRAP 

.. 69 
so 
50 

0.21 TRAP 
TRAP 

100 
0.15 TRAP 

TRAP 

5 
27.2 

63.6 

0 
20 

0 
20 

1 
26.32 YES 

7.30 YES 

1 
3.33 

1 
3.33 

KM C W 8 I N E  RUNOFF FROM SUB110 AND SUB220 TO PADDY’S RUN 
KO 0 1 ’ 21 
nc 3 
22 

a 

-- 



- 1 4 1 8  
ID Paddy's 

ID 10-year 
'0 I AGRAM 

I T  10 01JAN97 
10 3 0 

KK SUB10 
' 

R u n  S i m l a t i m  (06-26-1907/uyu) 

return period storm. 

1200 300 

Kn RUNOFF FROM SUBBASIN 10 
KO 1 
BA 1.869 
PH 0.540 1.125 1.900 
LS 65 .4 
UK 150. 0.07 0.4 100 
RK 500 0.07 0.045 0.06 TRAP 
RK 3200 0.05 0.045 0.4? TRAP 
RK 5200. 0.015 0.045 TRAP 

KK SUB20 

KM RUNOFF FRW SUBBASIN 20 
BA 1.589 
LS 63.7 
UK 200 0.075 0.4 100 
RK 4500 0.065 0.045 0.132 TRAP 
RK 4800. 0.015 0.045 TRAP 

KK SUB30 
KM RUNOFF FROM SUEBASIN 30 40 AND 41 
EA 5.188 
LS 63 
UK 200 0.08 0.4 100 
RK 3600 0.05 0.045 0.18 TRAP 
RK 6000 0.007 0.065 1.297 TRAP 
RK 10800 0.003 0.045 TRAP 

KK SUBS0 

KF YES(f12.4) 
BA 1.288 
LS 66 
UK 200 0.04 0.4 100 
RD 5000 0.02 0.045 0.322 TRAP 
PD 
RC 0.045 0.035 0.045 2800 0.002 
RX 129 140 141.1 144.1 168.1 
RY566.08 563.07 560 559.03 559.03 

KKROUTIO 
KM'ROUTE FROM CROSS SECTION A-A TO B-B 
KO 0 1 21 
RO 
RC 0.045 0.035 0.065 1599.8 0.006 
RX 77 83 86 86.5 120.1 
RY562.16 559.17 555 551.98 551.98 

' 

0 '  KO 0 1 21 

t 

0 

KK 
KM 
KO 

. BA 
LS 
UK 
RD 

KK 
KH 
KH 
KO 

0 

2.200 

0 
0 
0 

0 

0 
0 

20 

0 

2.400 

1 
1 

1 

190 194.1 
561.17 562.12 

123 126 
554.16 555 

2.900 3.36 4.1 

NO 

YES 

YES 

YES 

196.2 
564.07 

YES 

130.1 
560 

SUB60 
SUBBASIN FLOV FROM WEST SIDE OF PADDYS RUN TO X-SEC 6-B 

0.282 
0 1 21 

59.9 
200 0.08 0.4 100 

4500 0.04 0.03 TRAP . 0 i NO 

58560 
SUBBASIN FLOU FROM EAST SIDE OF PAODYS RUN TO X-SEC B-B 
ENCCMPASSES NPDES OUTFALL STRM 4 

0.317 
1 0 1 21 

62.6 
200 0.10 0.4 100 



RO 

KK 
Kn 
KO 
HC 

KK 
Kn 
KO 
RD 
RC 
RX 
RY 

KK 
FA 
KO 
BA 
LS 
UK 
RD 

KK 
Kn 
Kn 
KO 
BA 
LS 
UK 
RD 

KK 
KH 
KO 
HC 

t 

t 

+ 

t 

4800 0.01 0.04 TRAP 0 1 NO 

ST60 . 
COMBINE RUNOFF FROM SUB60,SB560, AND UPSTREAH 

1 0 1 21 
3.  

ROUT0 
ROUTE FROM CROSS SECTION B-B TO C-C 

1 0 1 21 

0.045 0.025 0.045 2986 0.004 
YES 

11.3 53.7 85 95.9 119.8 168.8 179.7 194.6 
551 551 550 540 540 545 550 555 

SUB70 
SUBBASIN F L W  FROM WEST S I D E  OF PADDYS RUN TO X-SEC C-C 

0.121 
0 1 21 

62.4 
200 0.010 0.4 100 

4600 0.013 0.045 TRAP 0 1 

58570 
SUBBASIN FLCU FROM EAST S1DE OF PADDYS RUN TO X-SEC C-C 
ENCWPASSES NPOES OUTFALL STRn 3 

0.120 
1 0 1 21 

76.7 
200 0.017 0.25 100 

1800 0.017 0.030 TRAP 0 1 

ST70 
COMBINE RUNOFF FRQI  70CT,SU870 AND UPSTREAM FLOV 

1 0 1 21 
3 

KK ROUT1 
FA ROUTE FRQI  CROSS SECTION C-C TO 0-0 
KO 1 0 1 21 
RD YES 
RC O.OC5 0.025 0.045 3093 0.003 
Q X  100 109.2 125. 136.2 151.1 163 195.9 200 
QYSC1.07 560. 532.1 531.3 531.3 535 565 566.4 

CK SUB7S 
KM SUBBASIN FLOV FRQI  THE WEST SIDE OF PADDYS RUN TO X-SEC D-D 
KO 0 1 21 

0 

BA 
LS 
UK 
RD 

CK 

KM 
KO 
BA 
LS 
UK 
RO 

KK 
KM 
KO 
nc 

KK 

KO 
RD 
RC 

. 
cn 

+ 

0 

cn 

0.288 
67.6 

150 0.15 0.40 100 
COO0 0.013 0.045 TRAP 5 1 

SB57S 
SUBBASIN F L W  FROM THE EAST S l O E  OF PADDYS RUN 
AREA ENCOMPASSES NPDES OUTFALL STRM 2 

1 0 1 21 
0.120 

69.8 
100 0.030 0.40 100 
650 0.067 0.045 TRAP 0 1 

Sl7s 
COnBINE RUNOFF FROM 7875 AND UPSTREAM 

1 0 1 21 
3 

ROUT2 
ROUTE FROM CROSS SECTION D-D TO E-E 

1 0 .  1 21 

0.045 0.025 0.045 2773 0.002 
YES 



RX 0 82.3 93 102.9 129 150 200 237.8 
R Y  533 532 531.2 525 525 530 535 536 

KK SB580 
KH RUNOFF TO THE STORM S E E R  OUTFALL D I T C H  FROM THE RETENTION BASIN TO 
KH CROSS SECTION J-J 
KO 1 0 1 21 
BA 0.036 
LS 71.9 
UK 100 0.010 0.25 100 
RO 500 0.100 0.04 0.020 TRAP 0 1 
RD ' 600 0.010 0.035 TRAP 5 1 

a 

KK 58581 
KH RUNOFF TO THE STORM SEER OUTFALL DITCH ABOVE THE RETENTION BASIN 
KO 1 0 1 21 
BA 0.456 
LS 69.6 
UK 200 0.025 0.25 100 

RO 3300 0.012 0.030 TRAP 5 1 

KK STJJ 
KH COMBINE RUNOFF FROM PROOUCTION AREA AND SB581 
KO 1 0 1 21 
HC 2 

KK ROT80 
KH ROUTE FROM RET. BASIN TO OUTFALL OF SSOO XSEC J-J TO K-K 
KO 1 0 1 21 
RD YES 
RC 0.035 0.035 0.035 1300 0.009 
RX 360. 370. 372. 378. 380. 390. 3%. 420. 
RY 5 4 4 . 4  539.4 539.4 539.4 539.4 539.4 539.4 544.4 

RD 1000 0.020 0.01 0.080 TRAP 0 1 

e 

e 

t 

KK SB582 
rn RUNOFF FROM ~ ~ 5 8 2  (LMR STORM SEVER OUTFALL DITCH) @ KO 1 0 1 21 
BA 0.487 
LS 66.5 
UK 200 0.025 0.3 100 
RD 3600 0.022 0.045 0.33 TRAP 5 1 
RD 3800 0.015 0.025 TRAP 26 2.27 

KK ST80 
KM COn8INE RUNOFF FROM STORM SEUER OUTFALL D I T C H  AND 58582 
KM T H I S  POINT COORISPONDS TO NPDES OUTFALL STRM 1 
KO 1 0 1 21 
HC 2 

KK STEE 
KM COnBlNE RUNOFF FROM STORM SEVER OUTFALL DITCH AND PADDY'S RUN 
KD 1 0 1 21 
HC 2 

KKRWT25 
KM ROUTE FROM CROSS SECTION E-E TO F-F 
KO 0 1 21 
RD 2613 0.002 0.025 TRAP 52.8 4.55 YES 

KKWB130 
KM RUNOFF FROM SUBBASIN 130 
KO 0 1 21 
BA 1.385 
LS 68.2 
UK 200 0.033 0.6 100 
RD 5000 0.016 0.015 0.588 TRAP 5 1 
RO 1800 0.02 0.025 TRAP 52.8 4.55 

t 

0 

e 

. 
KK 51130 
KM COMBINE RUNOFF FROM FROM SUB130 TO PADDY'S RUN. 
KO 1 0 1 21 



HC 2 

KKSUBlOO 
KU RUNOFF FROM SUB100 AND ROUTE FROn CROSS SECTION F - F  TO G-C 

* 

KO 0 1 21 
BA 0.510 
L S  62.1 62.11 
UK 180 0.1 0.4 30 
UK 250 0.018 0.3 70 
RO 4000 0.01 0.045 0.412 TRAP 
RD 2773 0.0003 0.025 TRAP 

KK ROUT3 
KM ROUTE FRO( CROSS SECTION G-G TO H-H 
RD 3626 0.0025 0.025 

KKSUB 1 10 
KHRUNOFF FRO( SUB110 
BA 0.823 
LS 61.9 
UK 200 0.2 0.4 
UK 150 0.03 0.3 
RD 500 0.04 0.045 
RO 10000 0.009 0.025 

KKSUB120 
KH RUNOFF FROn SUB120 
BA 0.561 
LS 69.4 
UK 100 0.28 0.4  
RD 500 0.2 0.045 
RO 8000 0.021 0.015 

KK ST120 
+ 

TRAP 

. 69 
50 
50 

0.21 TRAP 
TRAP 

100 
0.15 TRAP 

TRAP 

5 
27.2 

63.6 

0 
20 

0 
20 

1 
26.32 YES 

7.30 YES 

1 
3.33 

1 
3.33 

KH COMBINE RUNOFF FROM SUB110 AN0 SUB220 TO PADDY'S RUN 
KO 0 1 ' 21 
HC 3 
22 



ID Paddy's R u n  Sinulat ion (06-26-1997/wyu) 

ID 25-year return period storm. 
*D I ACRAM 

I T  10 O1JAN97 1200 
IO 3 0 

KK SUB10 
KM RUNOFF FROM SUBBASIN 
KO 1 
BA 1.869 
PH 0.625 
LS 65.4 
UK 150. 0.07 0.4 
RK 500 0.07 0.015 
RK 3200 0.05 0.015 
RK 5200. 0.015 0.045 

KK SUB20 

t 

+ 

300 

10 

1.250 2.220 

100 
0.06 TRAP 
0.47 TRAP 

TRAP 

KM RUNOFF FROM SUBBASIN 20 
BA 1.589 
1s 63.7 
UK 200 0.075 0.4 100 
RK 4500 0.065 0.045 0.132 TRAP 
RK 4800. 0.015 0.045 TRAP 

KK SUB30 
KM RUNOFF FROM SUBBASIN 30 40 AND 41 

LS 63 

RK 3600 0.05 0.045 0.18 TRAP 
RK 6000 0.007 0.045 1.297 TRAP 

t 

BA 5.188 

UK 200 0.08 0.4 100 

RK 10800 0.003 0.015 4 TRAP 

KK SUB50 

KF YES(f  12.4) 
BA 1.288 
LS 66 
UK 200 0.01 0.4 100 
RD 5000 0.02 0.045 0.322 TRAP, 
RD 
RC 0.045 0.035 0.045 2800 0.002 

a -  KO 0 1 21 

2.700 3.000 

0 1 
0 1 
0 1 

0 1 
1 

0 1 
0 1 

20 1 

0 1 

RX 129 140 141.1 144.1 168.1 190 194.1 
RY566.08 563.07 560 559.03 559.03 561.17 562.12 

KKRWT6O 
KM ROUTE FROM CROSS SECTION A-A TO B-B 
KO 0 1 21 
RD 
RC 0.045 0.035 0.045 1599.8 0.004 
RX 77 83 86 86.5 120.1 123 126 
RY562.16 559.17 555 551.98 551.98 554.16 555 
t 

KK 
KM 
KO 

. BA 
1s 
UK 
RD 

KK 
KH 
KH 
KO 
BA 

3.500 6-10 4.8 

NO 

YES 

YES 

YES 

196.2 
564.07 

YES 

130.1 
560 

SUB60 
WBBASIN FLOW FROM WEST SIDE OF PAODYS RUN TO X-SEC B-B 

0.282 
0 1 2 t  

59.9 
200 0.08 0.4 100 

C500 0.01 0.03 TRAP 0 1 NO 

56560 
SUBBASIN FLOV'FROM EAST StDE OF PADDYS RUN TO X-SEE B-B 
ENCOMPASSES NPOES OUTFALL STRM 4 

0.317 
1 0 1 21 

62.6 
200 0.10 0.4 100 



RD 

KK 
Kn 

. KO 
HC 

KK 
KM 
KO 
RD 
RC 
RX 
RY 

KK 
KM 
KO 
BA 
LS 
U I  
RD 

KK 
KM 
KM 
K O  
BA 
LS 
UK 
RD 

K K  
K n  
K O  
HC 

KK 

t 

t 

1800 0.01 0.01 TRAP 0 1 NO 

ST60 
COMBINE RUNOFF FRU4 uIB6D,SB560, AND UPSTREAM 

1 0 1 21 
3 

ROUT0 
ROUTE FROn CROSS SECTION 6-6 TO C - C  

1 0 1 21 

0.015 0.025 0.045 2986 0.006 
YES 

71.3 53.7 85 95.9 119.8 168.8 179.7 194.6 
551 551 550 540 540 515 550 555 

SUB70 
SUBBASIN FLOW FROM WEST SIDE OF PADDYS RUN TO X-SEC C-C 

0.121 
0 1 21 

62.4 
200 0.010 0.4 103 

4600 0.013 0.015 TRAP 0 1 

SB570 
SUBBASIN FLOU FROW EAST SIDE OF PADDYS RUN TO X-SEC C-C 
ENCWPASSES NPDES OUTFALL STRM 3 

0.120 
1 0 1 21 

76.7 
200 0.017 0.2s 100 

1800 0.017 0.030 TRAP 0 1 

ST70 
COMBINE RUNOFF FROM ~ O C T , S U B ~ O  AND UPSTREAM FLOU 

1 0 1 21 
3 

ROUT1 
KM ROUTE FRW CROSS SECTION C-C TO 0-D 
K O  1 0 
RD 
RC 0.015 0.025 0.045 
RX 100 109.2 125. 
R1511.07 510. 532.1 . 
KK sum 
Kn SUBBASIN FLOW FROM THE 
K O  0 
BA 0.288 
LS 67.6 
UK 150 0.15 0.40 
RD 4000 0.013 0.045 
t 

KK sasn 
XN SUBBASIN FLOU FRW THE 
Kn AREA ENCOMPASSES NPDES 
K O  1 0 
BA 0.120 
LS 69.8 
UK 100 0.030 0.40 
RD 650 0.067 0.065 

KK S T Z  

1 21 

3093 0.003 
YES 

134.2 151.1 163 195.9 200 
531.3 531.3 535 565 566.4 

WEST SIDE OF PADDYS RUN TO X-SEC D-D 
1 21 

100 
TRAP 5 1 

EAST SIDE OF PADDYS RUN 
OUTFALL STRM 2 

1 21 

100 
TRAP 0 1 

Kn  COnBINE RUNOFF FROM 7875 AND UPSTREAM 
K O  1 0 1 21 
nc 3 

KK ROUT2 
KM ROUTE FRW CROSS SECTION 0 -D  TO E-E 
K O  1 0 1 21 
RD 
RC 0.045 0.02s 0.045 2773 0.002 

. YES 



RX 
RY 
t 

KK 

@ E  
KO 
BA 
LS 
UK 
RD 
RD 

UK 
Kn 
KO 
BA 
LS 
UK 
RD 
RD 

uu 
KH 
uo 
HC 

KK 
KM 
KO 
RD 
RC 
RX 
RY 

KK 

t 

t 

* 

t 

UK 
RD 
RO 

KK 
KU 

YO 
HC 

uu 
KU 
KO 
HC 

. 
rn 

t 

. 

0 82.3 93 102.9 129 150 200 237.8 
533 532 531.2 525 525 530 535 536 

SBS80 
RUNOFF TO THE STORM SEVER OUTFALL DITCH FRO(( THE RETENTION BASIN TO 
CROSS SECTION J- J  

1 0 1 21 
0.036 

71.9 
100 0.010 0.25 100 
500 0.100 0.04 0.020 TRAP 0 1 
600 0.010 0.035 TRAP 5 1 

SB581 
RUNOFF TO THE STORM S E M R  OUTFALL DITCH ABOVE THE RETENTION BASIN 

0.656 
1 0 1 21 

69.4 
200 0.025 0.25 100 

1000 0.020 0.04 0.080 TRAP 0 1 
3300 0.012 0.030 . TRAP 5 1 

STJJ 
CfflBINE RUNOFF FROM PRWUCTION AREA AND SB581 

1 0 1 21 
2 

ROT80 
ROUTE F R W  RET. BASIN TO OUTFALL OF SSW XSEC J-J TO K-K 

1 0 1 21 
YES 

0.035 0.035 0.035 1300 0.009 
360. 370. 372. 378. 380. 390. 395. 420. 

544.4 539.4 539.4 539.4 539.4 539.4 539.4 SU.4 

SB582 
RUNOFF FROU SB582 ( L M R  STORM SEWER OUTFALL DITCH) 

0 -487 
1 0 1 21 

66.5 
200 0.025 0.3 100 

3600 0.022 0.045 0.33 TRAP ' 5 1 
3800 0.015 0.025 TRAP 26 2.27 

STBO 
COUBINE RUNOFF FROM STORM SEUER OUTFALL DITCH AND SB582 
THIS POINT CWRISPONDS TO NPDES OUTFALL STRH 1 

1 0 1 21 
2 

STEE 
COnBINE RUNOFF FROU STORM SEVER OUTFALL DITCH AND PADDY'S RUN 

1 0 1 21 
2 

K K R W T 2 s  
KH ROUTE FRffl CROSS SECTION E-E TO F-F 
K O  0 1 21 
RD 2613 0.002 0.025 TRAP 52.8 4.55 YES 

KKSU8130 
KM RUNOFF FROM SUBBASIN 130 
uo 0 1 21 
BA 1 -385 
LS 68.2 
UK 200 0.033 0.4 100 
RD 5000 0.016 0 . 0 6  0.588 TRAP 5 1 
RD 1800 0.02 0.025 TRAP 52.8 4.55 

* 

KK 57130 
KM COnBlNE RUNOFF FROM FRO(( SUB130 TO PADDY'S RUN. 
K O  1 0 1 21 

000742 



HC 2 

KKSUBlOO 
KM RUNOFF FRW SUB100 AND ROUTE FROM CROSS SECTION F - f  TO G-C 
KO 0 1 21 
BA 0.510 
LS 62.1 62.11 
UK 180 0.1 0.4  30 
UK 250 0.018 0.3 70 
RD 1000 0.01 0.015 0.412 TRAP 5 1 
RD 2773 0.0003 0.025 TRAP 27.2 26.32 YES 

KK RWT3 
KH ROUTE FROM CROSS SECTION C-C TO H-H 
RD 3626 0.0025 0.025 TRAP 63.6 7.30 YES 

KKSUBl10 
KMRUNOFF FROM SUB110 
BA 0.823 
LS 61.9 69 
UK 200 0.2 0.4 50 
UK 150 0.03 0.3 50 
RD 500 0.04 0.045 0.21 TRAP 0 1 
RD 10000 0.009 0.025 TRAP 20 3.33 

t 

.r 

t 

KKSUBlZO 
KH RUNOFF FROM SUB120 
BA 0.561 
LS 69.4 
UK 100 0.28 0.4 100 
RD 500 0.2 0.045 0.15 TRAP 0 1 
RD aooo 0.021 o.oci TRAP 20 3.33 

KK ST120 
KM COnBINE RUNOFF F R a  SUB110 AND SUB220 TO PADDY'S RUN 
KO 0 1 21 
HC 3 
22 
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METHODOLOGY 

This calculation supersedes the previous earthwork volume calculation, (Calculation 
No. 15-03, dated 5/5/97), and all subsequent revisions. 

The attached earthwork quantities were taken from construction drawings 
prepared for the Site Preparation and Excavation Phases of Project Order 165. 
Earthwork quantities were calculated using either the average end-area method, or 
typical cross-sectional area times length. 

For the average end-area method the cross-sections were cut by manually using 
lntergraph Microstation. Sectional areas and lengths. were computed using either 
the measuring subroutine within Microstation, or simple mathematics. 

All quantities given are in bank cubic yard measure. Swell or shrinkage was not 
considered. 

For each spread sheet used to compute average end-area volumes and earthwork 
summaries, a duplicate spread sheet is attached giving the formulas used in the 
calculation. 

While this calculation was being prepared, a parallel effort was being performed by 
Parsons to estimate the excavation volumes within the Retention Basins 1, 2 & 3. 
The lntergraph Inroads earthwork program was used to calculate the excavated 
volumes within the retention basins. As an additional check, the results of the 
Inroads analysis is included as Attachment G. 

0 



ATTACHMENT A, RETENTION BASINS 



BASIN 1, IMPACTED STRIPPING 

Page 1 



BASIN 1, IMPACTED STRIPPING 

STA 

0 

INCR. AREA (SF) 1 AVG. AREA (SF) INCR. LENGTH (m INCR. VOL. (CF) CUM. VOL. (CF) CUM. VOL. (CY) 

0 
(=SUM(B6,B8)/2 Iz(ABA6) l=PRODUCT(D7,E7) I=(n) 

10.4 195.4 

34.7 
=SUM(B8.B10)/2 =(AlO-A8) =PRODUCT(DS.ES) (=SUM(G7,F9) 

=SUMfBlO.B121/2 =IAl2-A10) =PRODUCT(D11 .El 1) I=SUM(GS.F111 
197 

168.5 1209.5 

279 

279.6 

=SUM(Bl2.B14)/2 =(AI4-A12) =PRODUCT(D13,E13) l=SUM(Gl l,F13) 

=SUM(B14,816)/2 =(A1 &A1 4) =PRODUCT(D15,E15) =SUM(G13,Fl5) 

=SUM(B16.B18)/2 =(AI &AI 61 =PRODUCT(D17.E17) =SUMfG15.F17) 1 

209.5 

308.3 

1348.9 180 

390.9 

I I  
=SUM(B18,820)/2 =(A20A18) =PRODUCT(DlS,ElS) =SUM(G17,F19) 

0 
=(GI 9Y27 

Page 1 



BASIN I, IMPACTED CUT 

STA 

~ 

INCR. AREA (SF) AVG. AREA (SF) INCR. LENGTH (FT INCR. VOL. (CF) CUM. VOL. (CF) CUM. VOL. (CY) 0 
0.00 I 0.00 

0.00 24.30 0.00 0.00 
34.70 I 0.00 

0.00 21 0.50 0.00 0.00 

0.00 0.60 

390.90 I . 0.00 
0.00 

0.00 0.00 

Page 2 

0.00 69.30 0.00 0.00 

0.00 42.00 0.00 0.00 



BASIN 1, IMPACTED CUT 

STA 

- 

INCR. AREA (SF) I AVG. AREA (SF) INCR. LENGTH (Fn INCR. VOL. (CF) CUM. VOL. (CF) I CUM. VOL. (C% 

0 

10.4 

i 

(=SUM(B6,B8)/2 =(A&A6) =PRODUCT(D7,E7) =(R) i 
0 I 
0 1 

34.7 

68.5 

1 =SUM(B8,B10)/2 =(AlO-A8) =PRODUCT(DS.ES) =SUM(G7,F9) 

0 
=SUM(BlO,B12)/2 =(A12AlO) =PRODUCT(Dl 1,Ell) =SUM(GS,Fl 1) 

0 

I I I I=SUM(B18.B20)/2 I=(A20-A18) I=PRODUCT(DI 9,E19) I =SUM(G17,F19) I 

279 (0 I I  1 

Page 2 

279.6 

000765 

=SUM(B14,Bl6)/2 =(A16-A14) =PRODUCT(DlS,ElS) =SUM(GlJ,FlS) 

=SUM(B16,818)/2 =(A1 &A1 6) =PRODUCT(Dl7,E17) =SUM(G15,F17) 
0 

348.9 10 1 

390.9 0 
I =(G19)/27 



smAb 
BASIN 1, FILL 

390.90 I 0.00 
760.71 

Page 3 



BASIN 1, FILL 

STA INCR. AREA (SF 

I 
AVG. AREA (SF) INCR. LENGTH (FT) INCR. VOL. (CF) CUM. VOL. (CF) CUM. VOL. (CY 

I 
~ _ _ _  

10 d 
=SUM(B6,B8)/2 =(A&A6) 

=SUM(B8,B10)/2 =(AlO-A8) 

=SUMIBlO.B121/2 =(A1 2-AlO) 

10.4 157.3 

34.7 163.3 

168.5- T64.4 

=PRODUCT(D7,E7) I=(F7) 

=PRODUCT(DS,ES) =SUM(G7,F9) 

=PRODUCT(Dll ,El 1) =SUM(GS.Fll) 

I 1  

279 

279.6 

I I 

33.7 
=SUM(Bl4,B16)/2 =(A1 6-A14) =PRODUCT(D15,ElS) =SUM(G13,F15) 

=SUMIB16.B181/2 =(A1 &A16) =PRODUCT(Dl7,El7) I=SUM(Gl5,F17) I 
47 

348.9 0 
=SUM(B18,B20)/2 =(A2O-A18) =PRODUCT(DlS.ElS) =SUM(G17,F19) 

390.9 0 

Page 3 000767 



sm AB 
BASIN 1, INFIL. BARRIER 

STA INCR. AREA (SR AVG. AREA (SF) INCR. LENGTH (Fn INCR. VOL. (CR CUM. VOL. (CF) CUM. VOL. (cn 

10.40 

34.70 

6a.50 

0.00 10.40 0.00 0.00 

52.95 24.30 1286.69 1286.69 

138.50 33.80 4681.30 5967.99 

0.00 

105.90 

171.10 
180.20 21 0.50 37932.1 0 43900.09 

1 -  1965.09 I 

279.60 

348.90 

Page 4 

182.65 0.60 109.59 44009.68 

I 14.50 . 69.30 7934.85 51 944.53 

26.50 42.00 1113.00 53057.53 

176.00 

53.00 

000768 



BASIN 1, INFIL. BARRIER 

34.7 

I =SUM(B8.B10)12 =(A1 048) =PRODUCT(DS,ES) I=SUM(G7,F9) 

105.9 
! (=SUM(BlO,B12)/2 =(A1 2-A10) =PRODUCT(Dll,Ell) ]=SUM(GS.Fll) 

I . I  I 1 =SUM(B12.814)/2 (=(A1 4A12) I=PRODUCT(DIJ.E13) /=SUM(Gli.F13) 1 I 

279.6 1176 
I 

I279 1189.3 
=SUM(B14,Bl6)/2 =(A1 &Ai 4) =PRODUCT(DIS,E15) =SUM(GlJ,F15) 1 

=SUM(BlG.B181M =IAI&A16) =PRODUCT(D17.E171 =SUM(GlS.F17) I 

I I  I 

1348.9 153 I /  I 
I I I hJM(Bl8.B20)/2 I=(A2O-A18) I=PRODUCT(DIS,El9) I=SUM(G17,Fl9) I I 
390.9 10 

I I=(G19)/27 

3 Page 4 



BASlNl, NON-IMPACTED CUT 

STA 

~ 

INCR. AREA (SF) AVG. AREA (SF) INCR. LENGTH (FT) INCR. VOL. (CF) CUM. VOL. (CF) CUM. VOL. (CY) 

0.00 10.40 

390.90 I 0.00 
7994.90 

0.00 0.00 

Page 5 0007’3’8 



BASIN1, NON-IMPACTED CUT 

I I 
STA INCR. AREA (SF) AVG. AREA (SF) INCR. LENGTH (m 

0 0 
I =SUMIB6.B8)/2 =IA8-A6) 

INCR. VOL. (CF) CUM. VOL. (CF) CUM. VOL. (CY) 

=PRODUCT(D7.E7) =tu)  
110.4 ..IO 

I 
34.7 303.9 

68.5 907.2 

279 651.5 

I 7 
I=SUM(BB.B10)/2 =(AlO-A8) =PRODUCT(DS.ES) =SUM(G7,F9) 

=SUM(BlO,Bl2)/2 =(Al2AlO) =PRODUCT(D11 ,El 1) =SUM(G9,Fl 1) 

=SUM(B12,814)/2 =(A14-A12) =PRODUCT(D13,E13) =SUM(Gl 1 ,F13) 

I 

I 
279.6 566.1 

348.9 137.8 

=SUM(B14,B16)/2 =(A16-A14) =PRODUCT(D15,E15) =SUM(G13,F15) 

=SUM(B16,618)/2 =(A1 8-A16) =PRODUCT(D17,E17) =SUM(G15,F17) 

I 
390.9 0 

=SUM(BlB,B20)/2 =(A2O-A18) =PRODUCT(D19,E19) =SUM(Gl7,Fl9) 

=(G19)/27 

Page 5 
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STA 3+90.9 

STA 3+48.9 

STA 2+79.6 

STA 0+68.5 

STA 0+34.67 

STA 0+10.4 
bIcI kl+W 



LL 
w

 
LL 
v
) 

I 



BASIN 2, IMPACTED STRIPPING 

I I I I I 
0.00 

39.60 

87.90 

0.00 
0.00 39.60 0.00 0.00 

148.25 48.30 71 60.48 71 60.48 
0.00 

296.50 
300.45 19.70 5918.87 13079.34 

288.65 66.20 191 08.63 321 87.97 

280.05 45.80 12826.29 4501 4.26 

276.80 34.60 9577.28 54591.54 
254.20 I 266.40 

2934.10 

176.60 42.70 

000774 

7540.82 71 945.61 

Page 1 

339.40 1 157.80 I I I I 
130.70 49.40 6456.58 78402.1 9 

51.80 15.80 818.44 79220.63 
404.60 

442.30 

0.00 
0.00 37.70 0.00 79220.63 

0.00 



BAYN 2. IMPACTED STRIPPING 



BASIN 2, IMPACTED CUT 

Page 2 



BASIN 2. IMPACTED CUT 



BASIN 2, FILL 

STA 
a 

INCR. AREA (SF) AVG. AREA (SF) INCR. LENGTH (FT) INCR. VOL. (CF) CUM. VOL. (CF) CUM. VOL. (CY) 

I I I I I I 

6.17 1 

Page 3 



BASIN 2. FILL 

1418 



BASIN 2, INFIL. BARRIER 
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BASlN 2. I N F L  W R I E R  



BASIN 2, NON-IMPACTED CUT 

I I I I I I I I 3596.70 

Page 5 



BASIN 2. NON-IMPACED CUT 

000783 



STA 4+42.3 

STA 4+04.6 

STA 3+88.8 

STA 3+39.4 

STA 2+96.7 

STA 2+54.2 

STA 2+19.6 

STA 1~73.8 

STA 1+07.6 

STA 0+87.9 

STA 0+33.6 

STA 0+00 

000784 



STA 2+19.6 

IMPACTED 
STRIPPING = 2872 SF 

IMPACTED SLOPE 
. CUT = 9 7 0 6  SF 

NON-IMPACTED 
CUT = 3 4 4 8  SF 

STA 0+87.9 
c- 

IMPACTED 
STRIPPING = 296.5 SF 

NON-IMPMTED e CUT = 455.7 SF 

IB= 96.8 SF 

STA 0+39.6 

IMPKTED SLOPE 
CUT = 525.8 SF 

18s 87.7 SF 

STA 1+73.8 

IMPACTED 
STRIPPING = 272.9 SF 

IMPACTEO SLOPE 
CUT = 926.6 SF 

NON-IMPACTED 
C l i l  = 422.3 SF 

18: 88.1SF 

STA 1+07.6 

IMPACTED / STRIPPING = 304.4 SF 

IMPACTED SLOPE 
CUT = 897.7 SF 

NON-IMPACTED 
CUT = 468.4 SF - IB= 95.6 SF 



STA 2+96.7 

IHACPTED - STRIPPING = 135.4 SF 

IMPaCTEo SLOPE 
CUT = 348.6 SF - 

NON-IMPACTED 
CUT = 136.0 Y 

IE= 76.5 SF 

STA 2+54.2 

-.. /- ...-..-.-- 

IMPACTED 
STRIPPING = 266.4 SF - 

WACTEO SLOPE 
CUT = 8492 SF 

NON-IMPACTED 
CUT = 338.2 SF 

IB= 86.6 SF 

STA 4+04.6 

- D C =  399.0 SF 

F' 4-4 SF Cs 44.6 SF 

I& 36.0 SF v 

STA 3+88.8 

/- / 

IMACPED - STRIPPING = 103.6 SF 

B= 47.4 SF 

STA 3+39.4 

/ ........ -..-...-- 

MClCPTED 
STRIPPING = 157.8 SF 

f IHPACTED SLOPE 
CUT = 185.6 SF - 

NON-IMPACTED an = 661 SF 

IB= 58.3 SF 



BASIN 3, IMPACTED STRIPPING 

0.00 

$-H 

1418 

32.00 0.00 0.00 

I I I I I I I 
0.00 I 0.00 I 

a 
I I I I , 

Page 1 



BAnN 3. IUPACTEO STRIPPING 

I I I I I I I I 
I I 1 



BASIN 3, IMPACTED CUT 

Page 2 



S S  h3.0 
E S I N  3. IMPACTED CUT 

I I I I ! I ! I 



BASIN 3, INFIL. BARRIER 

.a 
Page 3 



BASIN 3, INflL BARRIER 

I I I I I I I 
I I I  I I I I 

I 
I I 1  I I I 



BASIN 3, NON-IMPACTED CUT 

STA 

S W A 3 3  
- 1 4 1 8  

I 
INCR. AREA (SF) AVG. AREA (SF INCR. LENGTH (FT) INCR. VOL. (CF) CUM. VOL. (CF) CUM. VOL. (Cv) 

I I  

0.00 32.00 0.00 0.00 

a 
Page 4 000793 



BASIN 3. NON-IMPACTED CUT 



3TA 2+85.2 
~~~ 

3TA 2+55.5 

STA 2c01.2 

STA 1+46 

STA 0+64.9 

STA 0+32 

STA 0+00 



STA 1+46 

IMPACTED - STRIPPING = 76.7 SF 

/ IMPACTED SLOPE 
CUT = 270.5 SF 

/ 

NON-IMPACTED 
CUT = 409.7 SF - I B  = 83.4 SF 

STA 0+64.9 

IMPACTED - STRIPPING = 63.6 SF 

IMPACTED SLOPE 
CUT 231.4 SF 

NON-IMPACTED 
CUT = 292.0 SF 

IB  = 72.1 SF 

STA 0+32 

STA 2+55.5 

IMPACTED - STRIPPING = 62.0 SF 

IMPACTED SLOPE - CUT = 113.1 SF 

STA 2+01.2 
/ 

IMPACTED - STRIPPING = 63.4 SF 

IMPACTED SLOPE 
CUT = 267.8 SF 

NON-IMPACTED v CUT = 238.5 SF 

I8 = 70.7 SF 

e IMPACTED SLOPE 
CUT = 247.2 SF 



ATTACHMENT B, DITCHES & MISC. EXCAVATION 



Job Number ipl PARSONS 

Calculation Sheet 

ENGGE-30 (031896) 

WBS Number Page Number Sheet of 

132 

Rev Date By Ck Tile 



Job Number ?1 PARSONS 
WBS Number Page Number 

ilev 

Sheet of 

B3 
Date By Ck Title 

- 1418 

S P  

0 +oe 

0+9\.b 

A REA 

0 

9 -3 

hQ 

AREA c 

9\ .b 

\0,9 

13.7 

21.7 

19.2 

t v o t  

3 . a  

SI. b 

0 

NGCE-30 (031896)' 
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Job Number la] PARSONS 

Calculation Sheet 

Rev 1 Date I By I Ck 1 Title 

WBS Number Page 

(10 

\T 
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ENGGE-30 (031896)' 



Job Number 

' Calculation Sheet 

Rev Date By Ck Title 

WBS'Number Page Number Sheet of h 
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Job Number WBS Number Page Number 3 PARSONS 
Sheet of 

P Q U  

0 

3\. 0 

5 0 . 0  

Rev Date 

38.0 

3518 

By Ck Xtle 
P 

YO. 5 

rr\ ,9 

n.q 

, 

ENG-GE-30 (031896) 
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Job Number IT1 PARSONS 

Calculation Sheet 

Sheet of 

B9 

WBS Number Page Number 

-418 Rev z1 Date By Ck Title 

ENGGE-30 (031896) 



Job Number a PARSONS 

Calculation Sheet 

WBS Number Page Number Sheet of 

0 \a 

, 

Rev 

ENG-GE-30 (031896). 

Date By Ck Mle 



Job Number WBS Number Page Number @ PARSONS 

Calculation Sheet 

Sheet of 

Rev 
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Date By Ck Tdle 

0430807 
NGGE-30 (031696) 



Job Number WBSNumber PageNumber 

Calculation Sheet 
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Sheet of 
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3ev Date By Ck 
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3 0  ,O 

Xtle 

8b.0 

I b  ,Q 
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I19 .* 

VQ C 

5 p  a.o 

b18 5 5835 I $0 
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L V O L  

5a3a.0 
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Job Number WBSNumber PageNumber Sheet of 

6 6  
PARSONS 

Calculation Sheet 

Title 

LJOL(Cr') S I A  

0 a03 

A m  

0 

1 V O L  

0 93.9 0 

0 

13.7 
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30.1 

0 
o.% 

37. a 9 . q  

0 
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l7.h 

12.8 

b .Y 

37,1 (Py7.3 

583 b7.8 

/-\- 

rlG-GE-30 (031896) 



Job Number WBS Number Page Number 

Calculation Sheet 

I 
1000 

Sheet of 

13 \7 

ENGGE-30 (031896) 

Rev Date By Ck Title 



Job Number Fl PARSONS 
WBSNumber PageNumber Sheet of 

I 
Rev 

2' HuiH 

LEwqHY 

Date By Ck Tile 

53.3 
t 5.b 

TflAL'- 5g.9 cy 

ENG-GE-30 (031896) 



ROAD EARTHWORK 
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ROAD BKW 

I I I I 1 I I I=IGly271 
I 

I 
~~ 

I I I I I I i 
I I I I I I I 

STA I WR NEAIYI AVG *RE/\ISFl IKR LENGTH lrn WR v c i  I f f 1  a ~ v n i c ~ i  I aM v c i  ICY1 



4 

skg04354.m po165@ws316. Wed Dec 10 09:10:43 CST 1997 



SUPPORT AREA 

STA 

~~ 

INCR. AREA (SF) 1 1 AVG. AREA (SF) 1 INCR. LENGTH (FT) 1 INCR. VOL. (CF)] CUM. VOL. (CF) I CUM. VOL. (CY) 

26.45 75.00 1983.75 I 6940.53 1 
537.10 

STA 1 INCR. AREA (SF) I 
I I I I I I I 

1 AVG. AREA (SF) I INCR. LENGTH (FT) I INCR. VOL. (CF)I CUM. VOL. (CF) I CUM. VOL. (CY) 

0.00 
257.06 

FILL 

0.00 0.00 
15.20 108.30 1646.16 1646.16 

108.30 

214.00 

352.00 

537.10 1 0.00 
120.47 

30.40 
15.20 105.70 1 m.64 3252.80 

0.00 
0.00 138.00 0.00 3252.80 

0.00 
0.00 65.50 0.00 3252.80 

GRAVEL 

41 7.50 

462.10 

I AREA (SF) I THICKNESS (FT) I VOLUME (CF) 1 VOLUME (CY) I 

0.00 
0.00 44.60 0.00 3252.80 

0.00 
0.00 75.00 0.00 3252.80 

I 38409.00 1 0.50 I 19204.50 I 71 1.28 

Page 1 
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ATTACHMENT C, EXCAVATION GRADING PLAN I 



EXCAV. GRADING PLAN 1 (SUMMARY) 

Page 1 000822 



EXCAV. GRADING PIAN 1 (SUMMARY) 

LOcAnON 

EXCAVATION VOL GRADING PLAN 1 

VOLUME (CY) 
=TGP1 XLSJUtCAVATlON GRADING PIAN l'lH26 
=TGPl XLS]WCAVATION GRADING PIAN 1'!H25 

VOLUMEABOMAC MATERIAL ~~ 

TOTAL 

I I I I 

=TGPlXLSlr\BOVE WAC MATERIAL'!HG 

=(c466) 

Page 1 000823 



EXCAVATION GRADING PLAN 1 

1 17271 .E 

Page 2 008824 



EXCAVATION GRADING PIAN 1 

.p 14118 

0066825 



ABOVE WAC MATERIAL 5 t r t C b  

STA 

I 

DEPTH 1 rm DEPTH 2 rm AVG. INCR. DEPTH mi AVG. DEPTH rm AREA rsn CUM. VOL. CFI CUM. VOL. icn 

400.00 I 16.80 1 1 .oo 13.90 

Page 3 000826 
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Job Number 
PARSONS 

Calculation Sheet 

170.b 

WBS Number Page Number Sheet of 

CS 

aasb7.9 

Rev I Date By Ck Tile 

ENG-GE-30 (031896)' 



Job Number m PARSONS 

Calculation Sheet 

S T A  

0 +DO 

WBS Number Page Number Sheet of 

Cs, 

\+8b.8 

Rev 

3 t 9 b . 7  

Date By Ck Title 

4.c57.0 

5 i 9 7 . q  

5 +95.\ 

0 

b.b 

% . r  

I t 5  

I 3 . 1  

2 - 4  

0 

V O L  k F >  

\b93.3 

ENG-GE-30 (@31896). 



B PARSONS 

Calculation Sheet 

13 I 13 I 

Job Number WBS Number Page Number Sheet of 

C \ O  

000830 

Rev 

ENG-GE-30 (031896)' 

Date By Ck Tale 
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INT. DITCH 2 

1700.00 

1800.00 

stn Cla 

13.80 
17.95 100.00 1795.00 8365.00 

22.1 0 

I I 

STA I INCR. AREA (SF) I I AVG. AREA (SF) I INCR. LENGTH (FT) I INCR. VOL. (CF) I CUM. VOL. (CF) I CUM. VOL. (Cv) 
I I I I I I 

I I I I I 

555.03 

Page 1 000832 



INT. DITCH 2 

1418 
5ncG 

I I I I I I I I 
I .(o I 



ATTACHMENT D, EXCAVATION GRADING PLAN 2 



EXCAV. GRADING PLAN 2 (TOTAL) 

EXCAVATION GRADING PIAN 2, IFP 8 SF 120701.91 I20729 

TOTAL I 159591.98 I 
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EXCAV. GRADING PLAN 2 (IFP, SF) 

STA INCR. AREA (SF) AVG. AREA (SF) INCR. LENGTH (FT) INCR. VOL. (CF) CUM. VOL. (CF) CUM. VOL. (CY) 

9030.25 50.00 1 451512.50 1 2593430.71 I 

1800.00 I 6959.60 
7874.70 50.00 I 393735.00 I 2141918.21 I 

1900.00 I 9270.70 

151 7.55 33.10 50230.91 I 3258951.62 I 
2033.10 I 0.00 

I I I I I I I 
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EXCAV. GRADING PLAN 2 (AFP) 5 H . r  O b  

STA INCR. AREA (SF) AVG. AREA (SF) INCR. LENGTH (FT) INCR. VOL. (CF) CUM. VOL. (CF) CUM. VOL. (CY) 

3060.70 0.00 

I 38890.07 
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SHT 
LEAD EXCAVATION 

STA 

15.00 

INCR. AREA (SF) AVG. AREA (SF) INCR. LENGTH (FT) INCR. VOL. (CF) CUM. VOL. (CF) CUM. VOL. (CY) 

0.00 

126.68 
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INT. DITCH 3 

1343.30 I 0.00 

STA I INCR. AREA fSF) I I AVG. AREA fSFl 1 INCR. LENGTH fFTl I INCR. VOL. fCR I CUM. VOL. fCFl I CUM. VOL. fCW 

I 

I 0.00 I 100.00 0.00 I 0.00 

53.20 100.00 5320.00 I 5320.00 I 

64.55 100.00 6455.00 I 11775.00 1 

23.85 100.00 2385.00 I 14160.00 I 
1800.00 1 25.00 

547.59 

I 

. .  . .  . .. 

12.50 

Page 2 

50.00 625.00 I 14785.00 I 

000844 

0.00 50.00 0.00 I 14785.00 I 

0.00 100.00 0.00 I 14785.00 I 

0.00 33.10 0.00 I 14785.00 1 
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ATTACHMENT E, EXCAVATION GRADING PLAN 3 



EXCAV. GRADING PLAN 3 (TOTAL) 

~~~~ ~~ 

EXCAVATION GRADING PLAN 3, IFP 8 SF 

EXCAVATION GRADING PLAN 3, AFP 

TOTAL 

77038.1 1 

22762.62 

99800.73 

008847 
Page 1 



MCAV. GRADING PLAN 3 CTOTAL) 



EXCAV. GRADING PIAN 3 (SF) 

I I 

STA INCR. AREA (SF) AVG. AREA (SF) INCR. LENGTH (FT) INCR. VOL. (CF) CUM. VOL. (CF) CUM. VOL. (CY) 

101 9.30 0.00 
2343.55 80.70 I 189124.49 I 189124.49 I 

1loo.oo I 4687.10 I 

722.65 67.30 48634.35 I 2080028.84 I 
1667.30 1 0.00 

77038.1 1 

Page 2 
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EXCAV. GRADING PLAN 3 (AFP) 

I 

I I I I I I I 

STA I 1NCR.AREAISF)I I AVG. AREA ISF) IINCR. LENGTH rml INCR. VOL. ICF) I CUM. VOL. ICF) I CUM. VOL. rcn 

1422.65 49.70 70705.71 I 70705.71 
3050.30 I 0.00 

I I 2893.45 100.00 I 289345.00 1 360050.71 1 
2008.10 100.00 I 200810.00 I 560860.71 I 

537.30 100.00 53730.00 I 614590.71 1 

I 22762.62 
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ATTACHMENT G, RETENTION BASINS 1-3 
EARTHWORK VOLUMES USING INROADS 



Southern Waste Units 
Site Preparation Package 

Earthwork Quantity Calculations for Retention Basins 1-3 
(Usig Intergraph Inroads program) 

Retention Basin # 1 : 

Existing surface contours: /usr/rfiles/ou2/pol65/bsnl ex.dtm 
Proposed surface contours:/usr/rfiles/ou2/pol65/bsnlnew.dtm 
Cut Volume = 10,514 cu yd 

Retention Basin #2: 

Existing surface contours: /usr/rfiles/ou2/po165/bsn2e~.dtm 
Proposed Surface contours:/usr/rfiles/ou2/po 165hsn2new.dt.m 
Cut Volume = 17,740 cu yd 

Retention Basin #3 : 

Existing Surface contours: /usr/rfiles/ou2/po 165hs1G ex.dtm 
Proposed d a c e  contours:/usr/rfiles/ou2/po 1 65hsn3new. dtm 
Cut Volume = 4,920 cu yd 
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Area 2, Phase I Data Summary 
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D. 1 .O INTRODUCTION 1 

2 

This appendix summarizes available data pertinent to the soil remedial actions planned for Area 2, 

Phase I (A2PI). These data include historical information available for the area, data resulting from 

three predesign investigations to support remedial action design work, and additional information that 

was generated during the site preparation activities. Complete descriptions of the three predesign 

investigations can be found in their Project Specific Plans (PSPs) and associated variance 

documentation. The three PSPs were: 

0 Area 2, Phase I Site Preparation Areas Sampling Project Specific Plan, 20401-PSP- 
OOO1, Rev. 0, July 1997; 

0 Area 2, Phase I Delineation of Areas Exceeding Waste Acceptance Criteria (WAC) 
Project Specific Plan, 20400-PSP-0001, Rev. 0, August 1997; and 

0 Project Specific Plan for Lead Delineation in the Area 2, Phase I Firing Range, Rev. 0, 
November 1997. 

Although the Table of Contents for this document lists 58 figures, only 12 of those figures (D-1, D-6, 

D-15, D-20, D-22, D-31, D-44, D-54, D-55, D-56, D-57, and D-58) appear in this document as 

examples. All 58 figures can be found on the Internet at www.ead.anl.gov/-femp/frp. Posting of 

these figures to the Internet will minimize effort expended to revise and reprint numerous hard copies 

usually included in a document. 

D. 1.1 Area 2. Phase I Site PreDaration Areas Sampling 

In the A2PI area, considerable site preparation activities were required prior to the remedial excavation 

3 

4 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

m 

21 

22 

23 

24 

25 

26 

work. These site preparation activities included the excavation of three stormwater retention basins 27 

28 

29 

[Active Flyash Pile (AFP) retention basin, Inactive Flyash Pile (IFP) retention basin and the South 

Field (SF) retention basin] and associated drainage ditches. Figure D-1 shows the principal features of 

the area, including locations of the retention basins and excavated soils stockpiles. 30 

31 

There were two goals for the predesign investigation work in the A2PI site preparation areas: 32 

33 

34 

35 

the retention basins. 36 

37 

0 to determine WAC attainment in site preparation areas to be excavated; and 

to characterize for reuse native soil that would be excavated during the construction of 0 

D- 1 



The site preparation excavation work that is required can be divided into excavation of native soils and 

excavation of A2PI fill material. The approximate footprint for fill excavation proposed for A2PI site 

preparation work is shown in Figure D-2. This footprint is important because WAC attainment 

concerns and soil reuse opportunities differ between fill material and native soil. Soils excavated 

during the site preparation activities are to be segregated into three streams. The first contains native 

soils that do not contain contaminants above final remediation levels (FRLs) for the area. These soils 

will be reused and are to be staged in the two nonimpacted stockpiles identified in Figure D 1. The 

second stream contains native soils that are contaminated above FRLs but that meet the On-Site 

Disposal Facility (OSDF) WAC as well as SF fill material that meets the OSDF WAC. These soils will 

be staged in the impacted stockpile identified in Figure D 1. The last stream are soils and/or fill 

material that does not meet the OSDF WAC. These will be segregated and staged elsewhere gn site 

pending off-site disposal. 

The bulk of the fill material comes from the area directly north of the SF retention basin. Figure D3 

shows the location of four cross-sectional views in this area; Figures D4 and D5 show the relationship 

between the original topography and the current depth of fill for these cross-sections. Also included in 

these figures are the locations of soil borings completed as part of predesign characterization and their 

completion depths. Site preparation excavation has taken place, to depths required for site preparation 

work with completion into either native soils or, in some instances, before bottom of fill is 

encountered. 

D. 1.1.1 Summary of Pertinent Historical Information 

Historical information pertinent to A2PI include historical photographs that show the original 

topography before fill activities began, more recent photographs that show the present extent of fill 

material, and historical soil sampling results from the fill areas that would be pertinent for WAC 

attainment evaluation. There is little historical sampling data available for the majority of the retention 

basins' areas that fall within native soils. Consequently, historical data provides little information 

regarding reuse of excavated native soils. 

Of the 539 historical samples available in the A2PI area with total uranium results, approximately 

70 samples fall within the footprint ofsite preparation work. The majority of these samples are 

surficial. Historical sample data can be found in the Operable Units (OUs) 2 and 5 Remedial 

Investigation and Feasibility Studies (RI/FS). Figure D6 shows the locations of historical sampling 

locations relative to the site preparation excavation work. The sampling locations displayed in 

OOQ8'6"8 
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Figure D6 are color coded by the maximum level of total uranium encountered at that location. No 

historical sampling locations within the excavation footprint for site preparation areas encountered total 

uranium above WAC attainment levels. The highest historical sample concentration observed in the 

excavation footprint was 668 milligram per kilogram (mg/kg) or parts per million (ppm) located at the 

southern edge of the AFP retention basin. The historical data showed a high degree of spatial 

variability in total uranium values. 

D. 1.1.2 Summarv of Site PreDaration Samplinp Investigation Results 

D. 1.1.2.1 Waste AcceDtance Criteria Attainment 

Although historical information suggested there would be no WAC attainment concerns in soils 

excavated during site preparation activities, historical information was not believed to be conclusive. 

Consequently an intensive data collection effort was undertaken in the site preparation areas to establish 

WAC attainment. The site preparation PSP originally called for a combination of 100% surficial 

coverage with Real-Time Radiation Tracking System (RTRAK) and/or in situ high purity germanium 

(HPGe) measurements, along with supplemental discrete soil samples to verify the real-time results. 

Because of Global Positioning System problems, however, the RTRAK was not successfully deployed 

in the site preparation areas. Consequently, in situ HPGe was used for 100% coverage. 

The PSP called for 100% coverage with the HPGe for native soils and for fill areas. These HPGe 

measurements were collected at a height of 1 meter, yielding a field of view with a radius of 

approximately 20 feet. In addition to the HPGe measurements, the PSP called for discrete samples in 

fill areas to be collected every 3,500 square feet for broad site preparation areas, and every 100 feet for 

narrow areas, such as the footprints of drainage ditches. At discrete sampling locations, soil borings 

were conducted with a Geoprobe to the depths planned for site preparation excavation with completion 

in native soils, or in some instances in fill material. Soil samples were collected from each six-inch 

length of the boring and submitted for total uranium analysis. In the portions of site preparation areas 

that corresponded to native soils, additional soil samples were to be collected if an HPGe analysis 

yielded a value greater than 750 ppm. 

A total of 225 HPGe measurements at a height of 1 meter were made in site preparation areas. The 

results from these measurements are tabulated in Table D1 and shown in Figure D7. Figures D8 
through D12 provide maps with more detailed results for different subareas. The average HPGe 

concentration for total uranium was 16 ppm, with a standard deviation of 6 ppm and maximum value of 

46 ppm. The HPGe results showed the same general spatial patterns of contamination in the site 
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preparation areas as were identified in the historical information. The field of view for these 

measurements was approximately 1,200 square feet. The response of the HPGe is a spatially-weighted 

average, with materials directly beneath the detector contributing more to the average than materials at 

the periphery of the field of view. The layout of the HPGe measurements resulted in an average 

separation distance of approximately 55 feet between measurements. In some areas because of terrain 

the density of HPGe measurements was less. In other areas, particularly along the southern border of 

the IFP, the density was greater. 

A total of 117 soil samples from 54 locations were collected for WAC attainment verification in site 

preparation areas that coincided with fill material. This number of points resulted in one sampling 

location per approximately 2,000 square feet of fill material, a significantly higher density than called 

for by the PSP (3500 square feet). Along the northeast footprint for the site preparation excavation, 

physical sampling was adjacent to the fill material to be excavated because of buried utility concerns. 

Sampling was done to the depth of the planned site preparation excavation. The depth of soil borings 

ranged from 2 to 14 feet with most to a depth of 6 feet or less. Only 5 of 54 borings were completed at 

a depth between 8 and 14 feet, all of which were completed along the southeastern slope of the SF 

where the fill depth was greatest. 

All samples were analyzed for total uranium, Analytical Support Level (ASL) B, by the Fernald 

Environmental Management Project (FEMP) on-site laboratory using the bromoPADAP method. The 

results from these samples are tabulated in Table D2 and shown in Figures D13 and D14. The 

sampling locations in these figures are color coded by the maximum concentration of total uranium 

observed. The average concentration for total uranium in all samples was 12 ppm, with a standard 

deviation of 11 ppm and actual values ranging from 1 ppm to 79 ppm. The physical samples collected 

had a lower average concentration than the HPGe measurements, but exhibited higher variability. This 

is not surprising given the relative large small-scale variability in total uranium concentrations observed 

in historical data, and the comparatively large fields of view associated with HPGe measurements 

collected at a height of 1 meter. 

An additional 128 soil samples were collected in the footprint of the retention basins to support 

characterization for reuse. Although these samples were not primarily intended for WAC evaluation, 

they were analyzed for total uranium content and so provide important information regarding the 

presence/absence of WAC material within the retention basins. The results of this sampling, along with 

maps that depict the location of samples and uranium concentrations observed, are discussed in greater 
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detail in the section on characterization for reuse. The maximum total uranium concentration observed 

in these samples was only 18.1 ppm. From a WAC perspective, there were no samples encountered 

within the footprint of the retention basins that yielded total uranium concentrations that would pose 

any WAC concerns. 4 

2 

3 

5 

For design purposes, the conclusion from this portion of the predesign investigation work is that there 

are no identifiable WAC concerns within the footprint of the fill material to be excavated in support of 

site preparation activities or within the footprint of the proposed retention basins. This conclusion is 

based on historical data and intensive soil sampling during predesign data collection, and is supported 

by nearly 100% coverage with in situ HPGe measurements taken at a height of 1 meter. 

D. 1.1.2.2 Characterization for Reuse 

Most of the soils excavated from each of the three retention basins represent native soils. Although all 

fill material is assumed impacted and is destined either for the OSDF [total uranium concentration 

< 1030 milligrams per kilogram (mg/kg)] or for off-site disposal (total uranium concentration 

> 1030 mg/kg), the native soils from the three retention basins are not necessarily contaminated above 

the uranium-238 FRL of 3.22 picoCuries per gram [pCi/g (approximately 9.65 mg/kg)] for total 

uranium that is pertinent for A2PI. To minimize the placement of “clean” soils in the OSDF, 

characterization for reuse sampling was conducted in the native soil excavation footprints of the 

retention basins. The limited historical sampling available within the footprints of the retention basins 

suggested that surficial soils contained total uranium in excess of the 9.65 ppm FRL. This was 

confirmed by extensive in situ HPGe measurements done in each retention basin (Figure D7). The 

purpose of the reuse sampling was (1) to determine the likely depth within each retention basin where 

the FRLs would be achieved, and then (2) to certify that soils at these depths were indeed clean with 

more intensive certification sampling. Soils below the depth where characterization for reuse took 

place would be assumed below FRLs, while soils above this depth would be staged for disposal in the 

OSDF. The implicit assumption in this approach was that concentrations would decrease with depth. 
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areas: the northern portion of the IFP retention basin (0.30 acres), the southern half of the IFP 

retention basin (1 .O acres), the SF retention basin (0.72 acres), and the AFP retention basin 

(0.64 acres). Characterization for reuse took place in two phases. The first phase, certification 

readiness sampling, attempted to determine in each of the basins the vertical extent of contamination 

above 9.65 ppm for total uranium. Four readiness sampling locations were randomly allocated to each a 
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of the four areas. Soil cores were collected from each location down to a depth of 30 inches. These 

soil cores were divided into four depths (6 to 12 inches, 12 to 18 inches, 18 to 24 inches, and 24 to 

30 inches), and samples from each depth were submitted for analysis of total uranium content using the 

inductively coupled plasma/mass spectrometry (ICP/MS) method. The certification readiness sampling 

results were used to determine the depth at which each of the four areas was likely to pass certification 

for reuse. After these depths had been determined, the second phase of sampling began. In the second 

phase, 16 sampling locations were identified for each of the four areas using stratified random sampling 

for use in certification. Samples from the appropriate depth were collected and submitted for analysis 

based on the complete A2PI list of area-specific constituents of concern. 

Figures D15 through D17 show the locations of the readiness samples for the four areas. If any one of 

the four areas failed the characterization for reuse analyses at the bottom interval (Le., 24 to 

30 inches), all of the soil to be excavated during site preparation activities in that area would be 

considered impacted and the material placed in the impacted stockpile. If the selected depth for 

characterization for reuse passes for a particular area, the soils above that depth would be excavated 

and considered impacted, but the soils below that depth would be considered nonimpacted and 

segregated in the nonimpacted pile. Note that any material, regardless of certification for reuse 

analytical results, that appears to be fill material would be considered impacted. Flyash is an example 

of fill material that is visibly discernable from native soils. 

Tables D-3, D 4 ,  and D-5 summarize the readiness sampling and characterization for reuse sampling 

results. Figures D15 through D17 map the results from the readiness sampling. Sixty-nine discrete 

samples from 16 locations were collected as part of the readiness sampling. For each readiness 

sampling location, total uranium concentrations consistently decreased with depth. Based on the 

readiness sampling, the depth at which certification would take place was selected for each of the four 

areas. In the northern IFP retention basin (IFP-B1) the selected depth was 1.5 feet; in the southern IFP 

(IFP-B2), the selected depth was one foot. In the SF retention basin (SF-B), the selected depth was 

'3.5 feet. In the AFP retention basin (AFP-B), the selected depth was one foot. Figures D18 through 

D21 map the results from the certification sampling for each of these four areas for total uranium. 

Although each certification sample was analyzed for a suite of analytes, total uranium was assumed to 

be the principal constituent of concern (COC) for these areas. 

Characterization for reuse consisted of a statistical analysis of the certification sampling results for FRL 

attainment and a review of the data for hot spot problems. A student t test was used to evaluate 
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radium-226, thorium-232, uranium-238, thorium-230, arsenic, and lead. For these COCs, if the 

95 percent upper confidence limit on the mean based on the characterization for reuse data was below 

the FRL for primary COCs (radium-226, uranium-238 and thorium-232), then the area was assumed to 

be in compliance with the FRLs. For thorium-230, lead, and arsenic the 90 percent upper confidence 

limit on the mean was used. The remainder of the COCs were evaluated using a nonparametric 

proportions test. This test was used because of the high number of nondetects encountered for the 

remaining COCs. The detection limits in every case were significantly below the corresponding FRL. 

Based on these tests, every COC in each of the four areas was determined to be in compliance with its 

FRL. A review of the individual results did not identify any result greater than 2xFRL. Consequently, 

each COC in each of the four areas was also in compliance with the hot spot criteria applicable to 

A2PI. 

The conclusion of this analysis was that soils beneath a depth of 1.5 feet in IFP-B1, 1 foot in IFP-B2, 

3.5 feet in SF-B, and 1 foot in AFP-B were not impacted above clean-up criteria. Soils above these 

depths were assumed impacted and, when excavated, placed in the impacted soils stockpile. Soils 

below these depths were assumed below FRLs and, when excavated, placed in the nonimpacted soils 

stockpile. 

D. 1.1.3 Summarv of Information Obtained During Site Preparation Excavation Work 

The excavation work for the SF retention basin required a significant amount of fill to be removed to 

stabilize the adjacent slope associated with the SF area. During the course of this excavation work, as 

well as during excavation of soils in the southern area of the IFP retention basin, “special” and 

“prohibited” (as defined in the Sitewide Excavation Plan (SEP) and the WAC Plan) items were 

identified in ten different instances. The materials encountered included white powder, pieces of metal, 

fire brick, piping, a metal drum, and yellow cake. In each case, the material was segregated for 

special handling. The areas were beta-gamma screened for total activity and an HPGe measurement 

was conducted at each location to quantify the level of residual contamination. In some cases three 

HPGe measurements were taken, at a height of 6 inches (15 centimeters), one foot (31 centimeters), 

and one meter (100 centimeters), to better estimate the spatial extent of contamination. The maximum 

HPGe measurement for total uranium was 270 ppm at AFP-HS-1. 

Table D6 summarizes the types of special and prohibited items encountered and accompanying HPGe 

information collected to characterize the immediate areas associated with these materials. Figure D22 

contains a map that indicates the approximate location where these materials were encountered and also 
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provides residual total uranium values from HPGe measurements. Figures D23 through D30 contain 

photographs of the areas where these materials were encountered. Note that none of these materials 

were discovered in the soils considered to be characterized for reuse. Given the nature of disposal 

practices associated with A2P1, the discovery of such material was expected. In general, this material 

was of limited spatial extent and not of the type that would have been identified by intrusive sampling, 

but was readily identifiable during excavation, either visually or because of the level of gross activity 

present. 

D.1.2 j 
Historical sampling in the IFP and SF areas identified five areas with total uranium concentrations 

above the OSDF WAC. These locations, identified as SWU-1, SWU-2, SWU-3, SWU-4, and SWU-5, 

are shown in Figure D31. Based on historical sampling, the first four locations appeared to represent 

localized surficial contamination. SWU-5, however, represents contamination at depth. In addition, 

SWU-4 exhibited technetium-99 (Tc-99) concentrations that exceeded WAC criteria ( > 29.1 pCi/g). 

. 
The goal of the WAC delineation investigation was to delineate' the extent of WAC contamination at 

these five locations and provide volumetric estimates of above-WAC material. 

D. 1.2.1 Summarv of Pertinent Historical Data 

Figure D6 shows the locations of historical sample collection in the SF area. Historical sampling 

results from surficial soils in areas SWU-1, SWU-2, and SWU-3 found total uranium concentrations of 

1,235 mg/kg, 8,913 mg/kg, and 1,497 mg/kg, respectively. Additional soil samples collected 

immediately beneath the contaminated soil samples (0.17-0.5 feet) indicated total uranium 

concentrations of 53 mg/kg, 64 mg/kg, and 167 mg/kg, respectively (all below WAC). 

Historical surficial soil sampling in SWU-4 found a total uranium concentration of 26,590 mg/kg and 

594 pCi/g for Tc-99. Historical sampling did not bound the contamination vertically. The Tc-99 

concentration of concern at SWU-4 was nonvalidated data from the 1986 Roy F. Weston 

Characterization Investigation Study. Subsequent sampling (1997) at the approximate location (found 

at 0.5 foot depth) as well as four additional samples taken at compass points to the original location, 

indicated no presence of Tc-99 at depths to 3.5 feet (as required by the SEP, sampling to a depth of 

3 feet below the lowest known contamination depth). Therefore, Tc-99 was removed as an ASCOC 

from the above-WAC area. 
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Historical sampling at depth in SWU-5 found total uranium concentrations of 2,413 mg/kg (22.5 feet), 

4,705 mg/kg (21 feet), and 2,287 mg/kg (21 feet), but nothing in surficial soils. There is no known 

explanation for the location of these historical samples. For example, it is not known whether they 

represented randomly selected locations, or whether they were biased in response to surficial evidence 

of contamination such as yellow cake. The relatively shallow sampling intervals associated with 
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SWU-1, SWU-2, and SWU-3 suggest the latter. 

A review of existing perched water and groundwater data found evidence of elevated concentrations in 

the vicinity of SWU-4 and SWU-5 for perched water, and SWU-5 for groundwater. The water data 

can be found in both the Operable Unit 2 RI/FS and the Operable Unit 5 RI/FS. 

D. 1.2.2 Summary of Waste AcceDtance Criteria Delineation Sarnuling Results 

Although historical data identified areas that would be of WAC concern in the A2PI area, aside from 

vertical bounding for SWU- 1 through -3 historical data provides little information about contamination 

extent. As part of predesign investigation work in A2P1, data was collected to assist in delineating 

WAC extent for each of the five areas. The original PSP called for radiological field surveying with 

100 percent coverage around each area in a 50-foot radius before physical sampling began. If a 

measurement exceeded 750 ppm, a physical sample would be collected, with the location selected with 

the use of a beta-gamma frisker. In situ HPGe data would be collected at both 1 meter and 1 foot 

(31 centimeters) heights for SWUl-4 and at 1 meter for SWU-5. Shallow soil sampling would be 

conducted around and below suspected surficial WAC areas to bound the extent of contamination (a 

minimum of five locations), with sampling from surface to 3.5 feet in six-inch intervals. All samples 

would be analyzed for total uranium. In addition, samples from SWU-4 would be analyzed for Tc-99. 

Additional sampling would be conducted if WAC material was encountered and was unbounded. In the 

case of SWU-5, deep bore sampling would be used to delineate the extent of above-WAC 

contamination. Borings would start with predetermined locations, with cores extracted using a 

Geoprobe. Each six inches of the core would be frisked. Anything more than 100 corrected counts per 

minute (ccpm) would be archived. The highest core section would be analyzed (no flyash samples 

submitted). Additional bores closer or further out would be sampled depending on results from the 

initial round of sampling (SWU-5-1 through SWU-5-18). Analyses were conducted at ASL B with 

10 percent analyzed and validated ASL D by the FEMP on-site laboratory using either bromoPADAP 

or ICP/MS for total uranium and gas proportional counting (GPC) for Tc-99. Off-site laboratory 

analyses were done using alpha spectrometry for total uranium and GPC for Tc-99. a 
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The actual work deviated from the original PSP in two significant ways. First, because of GPS 

problems, mobile RTR4K readings were not possible around the five suspected WAC areas. 

Consequently, real-time data collection was limited to the use of the in situ HPGe. Secondly,*because 

of concerns about the hand-held Geiger-Mueller beta-gamma detector to identify WAC material, part 

way through the program the sample archiving protocol was altered so that at a minimum soil samples 

immediately above and below the submitted intervals were automatically archived to allow for vertical 

WAC bounding. 

Results from soil sampling are tabulated in Table D7 with results for the in situ HPGe measurements in 

the above-WAC area tabulated in Table D8. Figures D32 through D36 map HPGe locations and 

provide results for each of the five suspected WAC areas. The maximum HPGe result encountered 

was 76.4 ppm for SWU-5, with the measurement taken at a height of one meter. Sampling results are 

mapped in Figures D32 through D35 for the first four WAC areas. For each of these four areas, 

neither the discrete soil sampling nor the in situ HPGe measurements yielded results that were elevated 

above WAC for total uranium. No sample yielded detectable concentrations for Tc-99. These results 

strongly suggest that the original WAC identification was the result of surficial evidence of 

contamination, and that this surficial evidence was removed as a result of sample collection. . 

In SWU-5, 51 Geoprobe bores were sunk in 38 locations (see Table D-9 for sample coordinates and 

surface elevations). In some locations multiple Geoprobe bores were used because of refusal and/or a 

significant number of unretrieved six inch cores. The typical depth of these bores was 27 feet, divided 

into six-inch intervals. Figure D36 show the locations of these cores, with the locations color coded by 

the maximum concentration of total uranium encountered. 

The Project Specific Plan Delineation of Areas Exceeding WAC Area 2, Phase I, 20400-PSP-0001, 

Rev. 0, August 1997 originally called for any 6-inch interval exhibiting a beta-gamma count greater 

than 100 ccpm be archived for future analysis; the interval exhibiting the highest ccpm measurement 

was submitted for total uranium analysis. No interval below 100 ccpm was archived for borings 

SWU-1 through SWU-4 and SWU-5 borings 1 through 18. 

During additional sampling efforts (SWU-5 borings 19 through 40), it was realized that adequate 

bounding of any interval > 100 ccpm was not possible since no interval < 100 ccpm was analyzed or 

archived. A variance was issued to direct the collection of intervals immediately above and below the 

> 100 ccpm interval for archive and potential future analysis. 
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Table D-7 is a summary of beta-gamma scans from the SWU-1 through SWU-5 cores. Approximately 

250 soil samples scanned exhibited a reading of less than 100 ccpm. Of these, only one interval 

exceeded the total uranium WAC (1290 mg/kg). All other soil samples exhibiting beta-gamma scans of 

less than 100 ccpm were well below the WAC for total uranium (highest concentration - 221 mg/kg). 

Based upon this comparison, beta-gamma scans < 100 ccpm are likely to be well below the total 

uranium WAC. Thus, the lack of total uranium lab analysis for intervals < 100 ccpm is likely to be of 

no consequence. 

The scatter plot in Figure D37 shows the relationship between gross activity (ccpm) and total uranium 

concentrations for those cores that had both pieces of information. The term "corrected counts per 

minute (ccpm)" refers to counts per minute (Geiger-Mueller) with background levels removed. This 

figure shows a very strong correlation between total uranium concentrations and gross activity. The 

histogram in Figure D37 also provides a different view of the relationship between ccpm and the 

probability of total uranium WAC problems. This histogram shows the fraction of samples within a 

. particular range of corrected ccpm that exhibited total uranium above the WAC. There were no 

samples with total activity less than 450 ccpm that contained total uranium levels greater than the WAC 

criteria. Almost all samples with gross activities greater than 1,000 ccpm also had total uranium 

concentrations greater than WAC levels. For soil cores with values between 450 ccpm and 

1,000 ccpm, the relationship between ccpm and the presence of WAC is ambiguous. 

Figure D38 shows the names of each of the borings in the vicinity of SWUJ,  and also indicates the 

locations and orientation of cross-sections constructed from these borings. Figures D39 through D46 

present cross-sections for SWUJ.  In these cross-sections, stratigraphic detail is shown, along with 

screening results and the results from discrete sampling. Several important conclusions can be drawn 

from this data for WAC material associated with SWUJ.  First, material containing uranium 

concentrations exceeding the WAC appeared to have been spread over native soil and covered with 20 

to 25 feet of flyash. Second, there is no evidence that the flyash overburden in the SWU-5 area 

contains uranium concentrations exceeding the WAC. Third, the boundary between the flyash and the 

WAC-bearing material is very distinct, abrupt, and exhibits strong lateral continuity. Fourth, this 

boundary is both visually identifiable, as well as easily identifiable using gross screening methods. It is 

important to note that the physical sampling conducted was to provide an indication of where WAC 

material existed, and to provide volumetric estimates of above-WAC contamination for design 
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Previous RI/FS data from the A2PI above-WAC area indicated total uranium contamination to a depth 

of 24 feet below ground surface (bgs) in the area now identified as SWU-5. In accordance with the 

Sitewide Excavation Plan, bottom depths of the proposed borings (SWU-5-1 through SWU-5-18) were 

set at 27 feet bgs (3 feet below the deepest known contamination in the area). Of the 51 borings 

completed in the SWU-5 area, 12 were completed in the sands or sand/gravel of the Great Miami 

Aquifer (GMA), 19 had no recovery at the bottom of the boring, 4 encountered refusal before reaching 

the bottom of the boring, 9 were completed in clay, and 2 were completed in debris. If refusal was 

encountered or no recovery of the boring bottom was obtained, penetration to 27 feet bgs or greater 

was not feasible. Of the 9 borings completed in clay, 5 at the boring bottom had beta-gamma screens 

of 0 ccpm, 2 had beta-gamma screens of 50 ccpm, and 1 had a beta-gamma screens of 50 ccpm, and 1 

had a beta-gamma screen of 100 ccpm; one was above the total uranium WAC. 

Figures D-47, D-48, and D-49 (located in map pocket) show the aerial extent of the above-WAC area, 

borings containing material above the total uranium WAC, and cross-sections through the above-WAC 

area, respectively. 

The extent of the above-WAC area shown in Figures D-47, D-48, and D-49 was determined using 

numeric indicator coding. Three values were used: 

0 = Sample interval exhibited a beta-gamma measurement < 100 ccpm and/or 
analytical result was <WAC 

0 1 = Sample interval exhibited a beta-gamma measurement > 100 ccpm, and/or 
analytical result was <WAC, and interval was not comprised of debris 

0 2 = Sample interval exhibited a beta-gamma measurement > 100 ccpm, analytical 
result was > WAC, intervals above and/or below differed (e.g., one interval 
< 100 ccpm and one interval > 100 ccpm), or interval contained cleadbrown glass in 
debris. 

In instances where no sample interval was recovered, the last interval retrieved above the no recovery 

zone and, if applicable, the first interval recovered below the no recovery zone were evaluated. The 

no recovery intervals were then assigned a conservative code equivalent to the expected media. If the 

intervals above and below were similar, the no recovery intervals were assigned the same numeric 

designation. If the intervals above and below differed, the no recovery intervals were assigned the 

more conservative numeric designation (Le., if interval above = 1 and interval below = 2, no 

recovery intervals were assigned 2). Table D-10 summarizes boring locations, sample intervals, and 

indicator codes. 
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As can be seen in Figure D-47, the area of above-WAC material is small as compared to the total A2PI 

area. The expected excavation boundary of the above-WAC area (see Figure D-48) is conservative to 

compensate for the excavation slope (2: 1). Figure D-49 contains three cross-sections; the maximum 
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width [555 to 550 feet mean sea level (msl)] of contamination appears in Section B-B’ between historic 

point 11051 and SWU-5-18. The top elevation of above-WAC material appears at approximately 

555 feet msl. All material from an elevation of 558 feet msl (allowing a 3-foot buffer) to 550 feet msl 

will be excavated and disposed of as above-WAC. The bottom of excavation at 550 feet msl is 

estimated; excavation will continue until real-time measurements (RTRAK or HPGe) and visual 

observation determine native soil has been encountered and is below the total uranium WAC. 

D. 1.2.3. Waste AcceDtance Criteria Investigation Work in “Contaminated Areas” 

In the past, several areas within A2PI have been identified as “contaminated areas”. This identification 

may have been based on visual evidence of contamination or elevated gross activity levels. In some 

cases this identification process resulted in fencing the area of concern. As part of the A2PI remedial 

design investigation work, these areas were measured with the HPGe at a height of one meter to 

determine whether WAC concerns might currently exist. Figure D50 shows the locations of these 

“contaminated areas” and provides total uranium HPGe results. No areas of WAC concern were 

identified with the HPGe in these areas. 

D.1.3 Area 2. Phase 1 Lead Firing Range Characterization 

The southwest edge of the SF forms a soil embankment that was used as a catchment area for lead 

ammunition for over 35 years by FEMP security. Previous data indicated elevated lead concentrations 

and the potential presence of Resource Conservation and Recovery Act (RCRA)-characteristic lead 

concentrations. 

I 

The investigation work in the lead firing range had two objectives: 

0 to determine the extent of lead contamination above its 400 mg/kg FRL; 

0 to determine whether the material present in the lead firing range possesses the toxicity 
characteristics for lead as defined by the RCRA. 

The former firing range is located in an area comprised of both fill (non-native material) and native 

soil. me remediation driver in the fill area is excavatiodremoval of non-native material to the end of 

Occurrence or the 1952 contour lines, whichever is deeper; the remediation driver in native soil is the 

total lead FRL of 400 mg/kg. 
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The Toxicity Characteristic Leaching Procedure (TCLP) lead analysis performed for this event was not 

originally intended to delineate the extent of potentially toxicity characteristic hazardous waste. 
’ 

Initially, three soil samples were collected (A2PIPB-22 from a high bullet density area, A2PIPB-23 

from a moderate bullet density area, and A2PIPB-24 from a low bullet density area) and analyzed for 

TCLP lead. At the request of the Ohio Environmental Protection Agency (OEPA), any samples 

exceeding a total lead concentration of 200 mg/kg were pulled from archive and submitted for TCLP 

lead analysis. 

Sampling locations (both historical and recent) are shown in Figures D-5 1 through D-53; Tables D-1 1 

and D-12 summarize the analytical results (historical results are presented in the OU 2 RI/FS). Figures 

D-54 and D-55 show the extent of total and TCLP lead contamination at 0-2 feet and greater than 

2 feet, respectively. As can be seen in Figure D-54, the TCLP lead contours mirror the 400 mg/kg 

contours. Therefore, any soil exhibiting total lead concentrations at or above 400 mg/kg will be 

excavated and disposed of as toxicity characteristic hazardous waste. 

To further bound the lead contamination in and around the firing range, 6 additional soil samples will 

be collected and analyzed for both Iota1 and TCLP lead. The location of these additional samples 

(A2PIPB-25, A2PIPB-26, A2PIPB-27, A2PIPB-28, A2PIPB-29, and A2PIPB-30) are shown in 

Figure D-56. The samples will be collected and sampled in accordance with the PSP for Lead 

Delineation in the A2, PI Firing Range, 20402-PSP-0001, Rev. 0, November 1997; sampling specifics 

(including sample location identification, sample depths, and analytical parameters) will be outlined in a 

Variance/Field Change Notice to the PSP. Sample collection is expected by April 30, 1998; analytical 

results and an updated contour map as a result of this additional sampling will be forwarded to U.S. 
Environmental Protection Agency (US EPA) and OEPA under separate cover as they become available 

(expected May 30, 1998). 

The final excavation boundary for the former firing range will be determined upon receiving analytical 

results from the additional six samples to be collected (A2PIPB-25, A2PIPB-26, A2PIPB-27, 

A2PIPB-28, A2PIPB-29, and A2PIPB-30). Assuming the total lead concentrations do not exceed 400 

ppm and the TCLP lead concentrations do not exceed 5 mg/L, the expected excavation boundaries are 

shown in Figure D-57 (0-2 feet) and D-58 (2+ feet). 
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D. 1.3.1 Summarv of Pertinent Historical Data 

A Removal Site Evaluation was conducted in 1992 to assess lead contamination at the SF firing range 

and to determine whether the nature and extent of contamination warranted a removal action. 

Approximately 300 cubic yards of soil containing spent lead ammunition was estimated to be present in 

the this area. In January and February 1992, vertical and horizontal borings were placed in the western 

embankment of the SF just east of the FEMP running tracufiring range, and samples were collected 

for the analysis of lead. Sampling results indicated that a removal action was not necessary. Data from 

this sampling effort can be found in the Operable Unit 2 Remedial Investigation and are mapped in 

Figure D5 1. 

In October 1996, additional real-time measurements were performed using a field portable x-ray 

fluorescence (XRF) spectrometer to further define the extent of lead contaminated soil. A field 

investigation was conducted along the western edge of the SF with 34 sample points collected. 

Thirteen samples collected at varying depths exhibited concentrations above the lead FRL. The highest 

XRF reading (2,096 ppm) was located at PB-37. The highest XRF reading at a depth of 1 to 2 feet 

(1,065 ppm) was located at PB-19. No exceedance of the lead FRL was present in any sample at a 

depth greater than 2 feet. As a general rule, the XRF results for lead correspond to approximately 

75% of the lead results from the FEMP on-site laboratory analyses. Therefore, XRF readings of 

300 ppm or above were used to indicate the potential for material exceeding the lead FRL of 400 ppm. 

Figure D52 contains the results from this sampling effort. 

D. 1.3.2 Summarv of Lead Firing Range Characterization Results 

The PSP for the SF firing range called for 24 sampling at 24 locations. The spatial extent of sampling, 

as well as the particular sampling locations, was based upon process knowledge, RYFS data, 

subsequent soil sampling, and available XRF data. These samples were to be analyzed by either 

graphite furnace atomic absorption or ICP/MS. Three of the samples were to be analyzed for lead by 

the TCLP method as well. These three samples were to be collected from areas of high density bullet 

debris, moderate density bullet debris, and low density bullet debris. Each of these three samples was 

split, with half sieved for bullet debris before the TCLP analysis, and the other half analyzed with the 

bullet debris included. In both cases the TCLP analysis was to be conducted in accordance with 

SW846. Figure D53 provides the results from this investigation. 
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TABLE D-1 

AREA 2, PHASE I SITE PREPARATION 
HIGH PURITY GERMANIUM DETECTOR MEASUREMENTS 

a Location Identification 

FA-W-1-G 

FA-W-2-G 
FA-W-3-G 
FA-W-4-G 
FA-W-5-G 
FA-W-6-G 

FA-W-7-G 
FA-W-8-G 

FA-W-9-G 
FA-W-10-G 

FA-W-1 l-G 
FA-W-12-G 

FA-W- 13-G 
FA-W-14-G 
FA- W- 15-G 
FA-W- 16-G 
FA-W- 17-G 
FA-W- 18-G 
FA-W- 19-G 
FA-W-20-G 
FA-W-22-G 

FA-W-23-G 
FA-W-24-G 

FA-W-26-G 
FA-W-28-G 
FA-W-29-G 
FA-W-30-G 
FA-W-3 1 -G 
FA-W-32-G 
FA-W-33-G 
FA-W-34-G 
FA-W-35-G 
FA-W-36-G 
FA-W-37-G 
FA-W-38-G 

HPGe Reading (mg/kg) 

7.5 
14.5 
11.8 
13.4 

11.0 
14.0 
12.2 

17.4 
15.6 
17.6 

20.0 
27.3 

18.3 
25.1 
22.5 
11.6 

9.8 
11.2 
10.6 
18.0 

10.1 
10.7 

14.3 
11.0 
14.6 
26.8 
29.6 
18.7 
17.7 

35.9 
4.6 
13.8 
21.6 
19.5 
15.5 

00Q81jr2 



TABLE D-1 
(CONT ' D) 

Location Identification 

FA-W-39-G 
FA-W-40-G 
FA-W-4 1-G 
FA-W-42-G 
FA-W-43-G 
FA-W-44-G 
FA-W-45-G 
FA-W-46-G 
FA-W-47-G 
FA-W-48-G 
FA-W-49-G 
FA-W-50-G 
FA-W-5 1-G 

FA-W-52-G 
FA-W-5 3 -G 

FA-W-54-G 
FA-W-55-G 
FA-W-56-G 
FA-W-56-G 
FA-W-57-G 
FA-W-58-G 
FA-W-59-G 
FA-W--60G 
FA-W-61-G 
FA-W-62-G 
FA-W-63-G 
FA-W-64-G 
FA-W-64-G 
FA-W-65-G 
FA-W-66-G 
FA-W-67-G 
FA-W-68-G 
FA-W -69-G 
FA-W-70-G 
FA-W-7 1-G 
FA-W-72-G 

. _  - 

HPGe Reading (mg/kg) 

11.1 
11.4 
11.7 
17.7 
14.8 
19.4 
18.3 
10.6 
19.2 
26.0 
19.4 
17.1 
14.9 
11.2 
14.1 
15.7 
12.3 
16.3 
16.3 
14.5 
16.8 
17.2 
31.4 
22.5 
18.8 
13.7 
16.7 
16.8 
17.0 
1438 
18.2 
12.7 
7.5 

12.5 

000893 17.9 
22.9 



TABLE D-1 
(CONT'D) 

Location Identification 

FA-W-73-G 

FA-W-74-G 

FA- W-75 -G 

FA-W-76-G 

FA-W-78-G 
FA-W-79-G 
FA-W-79-G 

FA-W-80-G 

FA-W-8 l-G 

FA-W-82-G 

IFP-B 1 - 1 -G 

IFP-B 1 -2-G 

IFP-B1-3-G 

IFP-B 1 -4-G 

IFP-B 1-5-G 

IFP-B 1-6-G 

IFP-B 1-7-G 

IFP-B 1 -8-G 

IFP-B 1-9-G 

IFP-B 1 - 1 O-G 
IFP-B1-1 l-G 

IFP-B1-12-G 
IFP-B1-13-G 
IFP-B1-14-G 

IFP-B1-15-G 

IFP-Bl-16-G 

IFP-B2- l-G 

IFP-B2-2-G 

IFP-B2-3-G 

IFP-B2-4-G 
IFP-B2-5-G 
IFP-B2-6-G 

IFP-B2-7-G 
IFP-B2-8-G 

IFP-B2-9-G 
IFP-B2- 10-G 

HPGe Reading (rng/kg) 

20.0 

43.2 

27.8 
14.4 

18.5 

21.2 
21.4 

12.1 
15.3 

10.9 

5.6 

3.1 

6.4 

5.7 

13.2 

11.6 

12.2 

12.9 
17.1 

19.0 

13.4 

15.0 
13.5 
21.3 

20.5 

13.1 

37.0 

16.1 

17.6 

13.4 
14.1 
11.9 

12.9 
13.1 

10.5 

13.3 



TABLE D-1 
(CONT'D) 

Location Identification 

IFP-B2- 1 l-G 
IFP-B2- 12-G 
IFP-B2-13-G 
IFP-B2- 14-G 
IFP-B2-15-G 
IFP-B2-16-G 

SF-B-l-G 
SF-B-2-G 
SF-B-3-G 
SF-B-4-G 
SF-B-5-G 
SF-B-6-G 
SF-B-7-G 
SF-B-8-G 
SF-B-9-G 
SF-B- 10-G 
SF-B- 1 1 -G 

SF-B-12-G 
SF-B- 13-G 
SF-B- 14-G 
SF-B- 15-G 
SF-B- 16-G 
AFP-B- l-G 

AFP-B-2-G 
AFP-B-3-G 
AFP-B-4-G 
AFP-B-5-G 
AFP-B-6-G 
AFP-B-7-G 
AFP-B-8-G 
AFP-B-9-G 
AFP-B- 10-G 
AFP-B- 1 1 -G 
AFP-B- 12-G 
AFP-B- 13-G 
AFP-B- 14-G 

HPGe Reading (mg/kg) 

13.0 
15.7 
5.2 
6.7 
4.2 
12.9 
15.5 
17.4 
16.7 
15.2 
17.1 
22.0 
18.9 
18.3 
14.3 
19.3 
14.7 
23.6 
12.5 
46.3 
14.9 
17.1 
11.4 
21.8 
10.7 
19.0 
20.7 
16.8 
25.2 
10.2 
10.5 
12.5 
11.7 

11.5 
11.6 
13.6 

000895 



TABLE D-1 
(C ONT ' D) 

Location Identification 

AFP-B- 15-G 
AFP-B- 16-G 

NFA- 1 -G 
NFA-2-G 

NFA-3-G 
NFA-4-G 
NFA-5-G 
NFA-6-G 
NFA-7-G 
NFA-8-G 
NFA-9-G 
NFA-10-G 

NFA-1 l-G 

NFA- 12-G 
NFA-13-G 

NFA-14-G 
NFA- 15-G 
NFA- 16-G 
NFA- 19-G 
NFA-20-G 
NFA-2 l-G 
NFA-22-G 

NFA-23-G 
NFA-24-G 
NFA-25-G 
NFA-26-G 
NFA-27-G 
NFA-28-G 
NFA-29-G 
NFA-30-G 
NFA-3 1 -G 
NFA-32-G 
NFA-33-G 
NFA-34-G 
NFA-35-G 
NFA-36-G 

HPGe Reading (mg/kg) 

14.8 
15.0 

15.8 
18.2 

15.7 
18.8 
13.4 
17.6 
16.9 
19.0 
20.0 
20.9 

15.6 
21.2 

19.2 
20.8 

18.5 
18.6 
13.5 
12.6 
12.1 
16.0 
9.6 
9.6 
11.6 
13.0 
15.1 
13.6 

8.1 
10.3 
7.8 
9.8 
9.4 
8.3 
9.5 
9.4 



TABLE D-1 
(C ONT ' D) 

Location Identification 

NFA-37-G 
NFA-38-G 
NFA-39-G 
NFA-40-G 
NFA-4 1 -G 
NFA-42-G 
NFA-43-G 
NFA-44-G 
NFA-45-G 
NFA-46-G 
NFA-47-G 
NFA-48-G 
NFA-49-G 
NFA-50-G 
NFA-5 1-G 
NFA-52-G 
NFA-53-G 
NFA-54-G 
NFA-55-G 
NFA-56-G 
NFA-57-G 
NFA-57-G 

NFA-58-G 

NFA-59-G 
NFA-60-G 
NFA-61-G 
NFA-62-G 
NFA-63-G 
NFA-64-G 
NFA-65-G 

, NFA-66-G 
NFA-67-G 
NFA-68-G 
NFA-69-G 
NFA-70-G 
NFA-7 1 -G 

HPGe Reading (mg/kg) 
~~ 

19.6 
7.7 
16.0 
24.8 
22.3 
25.0 
20.2 
13.7 
13.1 
15.7 
10.8 
17.4 
12.1 
18.9 
17.6 
12.9 
12.0 
17.5 
14.8 
16.7 
12.8 
14.4 
15.5 

12.5 
22.6 
18.7 
17.4 
23.6 
20.5 
22.3 
20.7 
13.4 
14.9 

15.3 
11.0 
1 q  q 

000837 



TABLE D-1 
(CONT'D) 

Location Identification 

NFA-72-G 
NFA-73 -G 

NFA-74-G 
NFA-75-G 
NFA-76-G 
NFA-77-G 
NFA-78-G 
N FA -7 9 -G 

NFA-80-G 
NFA-8 1 -G 

NFA-82-G 
NFA-83-G 
NFA-84-G 
NFA-85-G 
NFA-86-G 
NFA-87-G 
NFA-88-G 
NFA-89-G 
NFA-90-G 
NFA-9 l-G 

NFA-92-G 

HPGe Reading (mg/kg) 

3.6 
10.6 
9.1 
15.7 
21.1 
23.3 
24.2 
22.8 
20.3 
17.9 
13.1 
11.3 
12.7 
11.6 
14.9 
14.7 
15.0 
20.7 
13.9 
28.2 

FA-W = Fill Area, WAC sample 
IFP-B1/B2 = Inactive Flyash Pile Basin 1 (northern section)/ Basin 2 (southern section) 
SF-B = South Field Basin 
AFP-B = Active Flyash Pile Basin 
NFA = Non-Fill Area 
G = Gamma measurement (HPGe) 

000898 



TABLE D-2 
AREA 2, PHASE I SITE PREPARATION FILL AREAS 

HIGH PURITY GERMANIUM AND SOIL SAMPLING RESULTS 

Soil Sample 
Identification 

HPGe Reading 
(mg/kg) 

HPGe Locationb Total Uranium 
(mgjkg)” 

Depth (ft) 

FA-W 1- 1-R 

FA-W 1-2-R 

FA-W1-3-R 

FA- W 1 -4-R 

FA-W 1-5-R 

FA-W 1 -6-R 

FA-W 1-7-R 

FA-W2-7-R 

FA-W3-7-R 

FA-W 1 -8-R 

FA-W2-8-R 

FA-W 1 -9-R 

FA-W2-9-R 

FA-W 1- 10-R 

FA-W1-11-R 

FA-W2-11-R . 

FA-W 1 - 12-R 

FA- W 1- 13-R 

FA-W 1- 14-R 

FA-W 1- 15-R 

FA-W 1- 16-R 

FA-W 1- 17-R 

FA-W2- 17-R 

FA-WI- 18-R 

FA-W 1 - 19-R 

FA-W 1 -20-R 

0-2 

0-2 

0-2 

0-2 

0-2 

0-2 

0-2 

2-4 

4-6 

0-2 

2-4 

0-2 

2-4 

0-2 

0-2 

2-4 

0-2 

0-2 

0-2 

0-2 

0-2 

0-2 

2-4 

0-2 

0-2 

0-2 

2 FA-W- 1-G 7.5 

12 FA- W-2-G 14.5 

12 FA-W-3-G 11.8 

11.6 FA-W-4-G 13.4 

8.6 FA-W-5-G 11.0 

10.8 FA-W-6-G 14.0 

10.2 FA-W-7-G 12.2 

5.2 

3 

18 FA-W-8-G 17.4 

8 

9 FA-W-9-G 15.6 

2 

18 FA-W-10-G 17.6 

10 FA-W-11-G 20.0 

3 

19 FA-W-12-G 27.3 

16 FA-W- 13-G 18.3 

16 FA-W-14-G 25.1 

12 FA-W- 15-G 22.5 

14 FA-W-16-G 11.6 

5 FA-W- 17-G 9.8 

2 

8 FA-W 1-18-G 11.2 

6 FA-W- 19-G 10.6 

17 FA-W-20-G 18.0 



TABLE D-2 

0 (CONT’D) 

Total Uranium HPGe Locationb HPGe Reading 
(mg/kg)” (mg/kg) 

Depth (ft) Soil Sample 
Identification 

FA-W 1 -21-R 

FA-W2-21-R 

FA-W3-2 1-R 

FA-W 1-22-R 

FA-W 1 -23-R 

FA- W2-23 -R 

FA-W3-23-R 

FA-W4-23-R 

FA-W 1 -24-R 

FA-W 1-25-R 

FA- W2-25-R 

FA-W 1-26-R 

FA- W2-26-R 

FA-W3-26-R 

FA-W 1-27-R 

FA- W2-27-R 

FA-W3-27-R 

FA-W 1-28-R 

FA- W2-28-R 

FA-W3-28-R 

FA-W 1-29-R 

FA- W2-29-R 

FA-W3-29-R 

FA-W4-29-R 

FA-W5-29-R 

FA-W6-29-R 

FA-W7-29-R 

0-2 

2-4 

4-6 

0-2 

0-2 

2-4 

4-6 

6-8 

0-2 

0-2 

2-4 

0-2 

2-4 

4-6 

0-2 

2-4 

4-6 

0-2 

2-4 

4-6 

0-2 

2-4 

4-6 

6-8 

8-10 

10-12 

12-14 

9 NC NC 

3 NC 

2 NC 

15 FA- W-22-G 10.1 

8 FA-W-23-G 10.7 

3 

11 

10 

7 

6 

4 

4 

4 

4 

11 

7 

6 

5 

18 

7 

15 

13 

11 

12 

9 

12 

3 

FA-W-24-G 

NC 

FA-W-26-G 

NC 

FA-W-28-G 

FA-W-29-G 

14.3 

NC 

NC 

11.0 

NC 

NC 

NC 

14.6 

26.8 



TABLE D-2 
(CONT'D) 

HPGe Reading Uranium H P G ~  Locationb 
(mg/Wa (mglkg) Depth (ft) 

Soil Sample 
Identification 

FA-W 1-30-R 

FA-W2-30-R 

FA-W3-30-R 

FA-W4-30-R 

FA-W5-30-R 

FA-W6-30-R 

FA-W7-30-R 

FA-W 1-3 1-R 

FA- W2-3 1 -R 

FA-W3-3 1-R 

FA-W4-31-R 

FA-W5-31-R 

FA-W6-3 1 -R 

FA-W7-31-R 

FA-W 1 -32-R 

FA-W2-32-R 

FA-W3-32-R 

FA- W4-32-R 

FA-W5-32-R 

FA-W 1 -33-R 

FA-W 1-34-R 

FA-W2-34-R 

FA-W3-34-R 

FA-W4-34-R 

FA-W5-34-R 

FA-W 1 -35-R 

FA-W 1-36-R 

0-2 

2-4 

4-6 

6-8 

8- 10 

10-12 

12-14 

0-2 

2-4 

4-6 

6-8 

8-10 

10-12 

12-14 

0-2 

2-4 

4-6 

6-8 

8- 10 

0-2 

0-2 

2-4 

4-6 

6-8 

8-10 

0-2 

0-2 

5 FA-W-30-G 29.6 

13 

7 

9 

3 

4 

2 

79 

34 

24 

41 

28 

11 

4 

11.1 

11 

15 

13 

9 

26 

8 

3 

4 

3 

3 

16 

17 

FA-W-3 I-G 

FA-W-32-G 

FA-W-33-G 

FA-W-34-G 

FA-W-35-R 

FA-W-36-R 

18.7 

17.7 

35.9 

4.6 

13.8 

21.6 



TABLE D-2 

a (CONT’D) 

Soil Sample 
Identification 

FA-W 1 -37-R 

FA-W 1-38-R 

FA-W 1-39-R 

FA-W 1-40-R 

FA-W 1-4 1-R 

FA- W2-4 1 -R 

FA-W 1-42-R 

FA- W2-42-R 

FA-W 1-43-R 

FA-W2-43-R 

FA-W 1-44-R 

FA-W2-44-R 

FA- W3-44-R 

FA-W 1-45-R 

FA- W2-45-R 

FA-W 1-46-R 

FA-W 1-47-R 

FA-W2-47-R 

FA-W 1-48-R 

FA- W2-48-R 

FA-W3-48-R 

FA-W 1-49-R 

FA-W2-49-R 

FA-W3-49-R 

FA-W 1-50-R 

FA-W2-50-R 

FA-W3-50-R 

0-2 

0-2 

0-2 

0-2 

0-2 

2-4 

0-2 

2-4 

0-2 

2-4 

0-2 

2-4 

4-6 

0-2 

2-4 

0-2 

0-2 

2-4 

0-2 

2-4 

4-6 

0-2 

2-4 

4-6 

0-2 

2-4 

4-6 

10 

9 

10 

8 

12 

6 

11 

5 

11 

6 

17 

21 

32 

13 

23 

7 

22 

7 

36.2 

12.8 

21.6 

13 

4 

3 

18 

2 

2 

FA-W-37-R 

FA-W-38-R 

FA-W-394 

FA-W-40-G 

FA-W-4 1 -G 

FA-W-42-G 

FA-W-43-G 

FA-W-44-G 

FA-W-45-G 

FA-W-46-G 

FA-W-47-G 

FA-W-48-G 

FA-W-49-G 

FA-W-50-G 

19.5 

15.5 

11.1 

11.4 

11.7 

17.7 

14.8 

19.4 

18.3 

10.6 

19.2 

26.0 

19.4 

17.1 

000902 



TABLE D-2 
(CONT'D) 

Total Uranium HPGe Reading 
(mg/kg) 

HPGe Locationb 
(mg/kgIa 

Depth (ft) 
Soil Sample 
Identification 

FA-W 1-5 1-R 0-2 51 FA-W-51-G 14.9 

FA-W2-5 I-R 2-4 15.6 

FA-W3-5 1 -R 4-6 1 

FA-W 1-52-R 0-2 20.6 

FA-W2-52-R 2 -4 6 

FA-W3-52-R 4-6 1 

FA-W 1-53-R 0-2 14.2 

FA-W2-53-R 2-4 6 

FA-W 1-54-R 0-2 16.5 

FA- W2-54-R 2-4 1 

FA-W-52-G 

FA-W-53-G 

FA-W-54-G 

mg/kg = milligrams per kilogram or parts per million (ppm) 
HPGe = high purity germanium detector 
NC = not collected due to rough/inaccessible terrain 
FA-W= Fill Area WAC sample 
R= radiological analytical suite (total uranium) 
G =  Gamma measurement (HPGe) 
aResults reported as dry weight 
bMeasurement taken at ground surface only; location identification shown on 0-2 ft interval 

11.2 

14.1 

15.7 



- I418 

TABLE D-3 
AREA 2, PHASE I SITE PREPARATION 

CERTIFICATION READINESS (PRELIMINARY) ANALYTICAL RESULTS 

Soil Sample Identification Depth (fi) Uranium-238 (pCi/g)' 

IFP-B 1-P2- 1 0.5-1 2.6 

IFP-Bl-P3- 1 1-1.5 0.9 

IFP-B 1 -P4- 1 1.5-2 0.7 

IFP-B 1 -P5- 1 2-2.5 0.6 

IFP-B 1-P2-2 

IFP-Bl-P3-2 

IFP-B 1 -P4-2 

IFP-B 1-P5-2 

0.5-1 

1-1.5 

1.5-2 

2-2.5 

2.2 

0.9 

0.7 

0.5 

IFP-B 1 -P2-3 

IFP-Bl-P3-3 

0.5-1 

1-1.5 

IFP-Bl-P4-3 1.5-2 

IFP-B1-P5-3 2-2.5 

1.7 

2.1 

0.9 

0.5 
~ 

IFP-B 1-P2-4 

IFP-B 1 -P3-4 

IFP-B 1 -P4-4 

IFP-B 1 -P5-4 

0.5-1 

1-1.5 

1.5-2 

2-2.5 

4.7 

3.1 

3 .O 

2.4 

IFP-B2-P2- 1 

IFP-B2-P3- 1 

IFP-B2-P4- 1 

IFP-B2-P5-1 

0.5-1 

1-1.5 

1.5-2 

2-2.5 

1 .o 
0.4 

0.5 

0.5 

0.5-1 

1-1.5 

1.5-2 

2-2.5 

0.9 

0.4 

0.3 

0.4 

0.5-1 

1-1.5 

1.5-2 

2-2.5 

2.5 

0.7 

0.3 

0.3 



TABLE D-3 
(CONT'D) 

Soil Sample Identification Depth (ft) Uranium-238 (pCi/g)' 

IFP-B2-P2-4 0.5-1 

IFP-B2-P3-4 1-1.5 

IFP-B2-P4-4 1.5-2 

IFP-B2-P5-4 2-2.5 

1.0 

0.4 

0.4 

0.4 

SF-B-P2-1 

SF-B-P3- 1 

SF-B-P4-1 

SF-B-P5- 1 

0.5-1 

1-1.5 

1.5-2 

2-2.5 

1.7 

1.8 

1.3 

0.9 

SF-B-F'2-2 

SF-B-P3-2 

S F-B-P4-2 

SF-B-P5-2 

0.5-1 

1-1.5 

1.5-2 

2-2.5 

2.4 

2.1 

1.6 

1.3 

SF-B-P2-3 

SF-B-P3-3 

SF-B-P4-3 

SF-B-P5-3 

0.5-1 

1-1.5 

1.5-2 

2-2.5 

3.1 

1.5 

1.2 

0.9 

SF-B-P2-4 

SF-B-P3-4 

SF-B-P4-4 

SF-B-P5-4 

SF-B-P6-4 

SF-B-P7-4 

SF-B-P8-4 

SF-B-P9-4 

SF-B-P10-4 

0.5-1 

1-1.5 

1.5-2 

2-2.5 

2.5-3 

3-3.5 

3.5-4 

4-4.5 

4.5-5 

3.7 

4.8 

5.3 

5.7 

1.9 

2.3 

1 .o 
0.7 

0.5 

AFP-B-n- 1 

AFP-B-P3-1 

AFP-B-P4- 1 

AFP-B-P5- 1 

0.5-1 

1-1.5 

1.5-2 

2-2.5 

0.6 

0.5 

0.4 

0.4 



3.418 

TABLE D-3 
(CONT'D) 0 

Soil Sample Identification Depth (ft) Uranium-238 (pCi/g)' 

AFP-B-P2-2 

AFP-B-P3-2 

AFP-B-P4-2 

AFP-B-P5-2 

0.5-1 

1-1.5 

1.5-2 

2-2.5 

0.4 

0.4 

0.4 

0.5 

AFP-B-€2-3 

AFP-B-P3-3 

AFP-B-P4-3 

AFP-B-P5-3 

0.5-1 

1-1.5 

1.5-2 

2-2.5 

0.6 

0.3 

0.4 

0.4 

AFP-B-P2-4 

AFP-B-P3-4 

AFP-B-P4-4 

0.5-1 

1-1.5 

1.5-2 

0.8 

0.4 

0.4 

AFP-B-P5-4 2-2.5 0.4 

aResults reported as dry weight 
IFP-B1/B2= 
SF-B= South Field Basin 
P= Preliminary sampling 

Inactive Flyash Pile Basin 1 (northern section)/ Basin 2 (southern section) 



TABLE D-4 
AREA 2, PHASE I SITE PREPARATION CHARACTERIZATION FOR REUSE, 

RADIOLOGICAL ANALYTICAL RESULTS 

* 1 4 1 8  

Result" Validation 
(PCik) Qualifierb 

Sample Identification Depth (ft.) Parameter 

AFP-B-C-1-R 1-1.5 Uranium-238 1.7 J 

Thorium-232 0.62 J 

Thorium-230 0.87 J 

Techne tium-99 1 .o UJ 

Radium-226 0.84 J 

Neptunium-237 0.0405 UJ 

AFP-B-C-2-R 1-1.5 Uranium-238 3.6 J 

Thorium-232 0.72 J 

Thorium-230 0.75 J 

Technetium-99 0.93 UJ 

Radium-226 0.99 J 

Neptunium-237 0.043 UJ 

AFP-B-C-3-R 1-1.5 Uranium-23 8 0.69 J 

Thorium-232 0.64 UJ 

Thorium-230 0.73 J 

Technetium-99 1.2 UJ 

Radium-226 0.83 J 

Neptunium-237 0..0401 UJ 

AFP-B-C-4-R 1-1.5 Uranium-238 1.4 J 

Thorium-232 0.86 J 

Thorium-230 0.81 J 

Technetium-99 1.2 UJ 

Radium-226 1.2 J 

Neptunium-237 0.059 UJ 

AFP-B-C-5-R 1-1.5 Uranium-238 1 .o . J  
Thorium-232 0.34 J 

Thorium-230 1.1 J 

Techne tium-99 1.2 UJ 

Radium-226 0.69 J 

Neptunium-237 0.033 UJ 



TABLE D-4 
(C ONT ' D) 

Sample Identification Depth (ft.) Parameter Validation 
Qualifierb 

AFP-B-C-6-R 1-1.5 Uranium-23 8 1.1 J 

Thorium-232 0.92 J 

Thorium-230 0.97 J 

Techne tium-99 1.2 UJ 

Radium-226 1.1 J 

Neptunium-237 0.049 UJ 

AFP-B-C-7-R 1-1.5 Uranium-238 2.9 J 

Thorium-232 0.6 J 

Thor ium-23 0 1.4 J 

Technetium-99 1.5 UJ 

Radium-226 1.1 J 

Neptunium-237 0.0415 UJ 

AFP-B-C-8-R 1-1.5 Uranium-238 4.2 J 

Thorium-232 1.8 J 

Thorium-230 0.97 J 
Technetium-99 1.4 UJ 

Radium-226 2.4 J 
Neptunium-237 0.0758 UJ 

AFP-B-C-9-R 1-1.5 Uranium-238 0.83 J 

Thorium-232 0.84 J 

Thorium-230 0.69 J 

Techne tium-99 1.4 UJ 

Radium-226 0.97 J 

Neptunium-237 0.0464 UJ 

AFP-B-C-10-R 1-1.5 Uranium-23 8 1.5 J 

Thorium-232 0.79 J 

Thorium-230 0.65 J 

Technetium-99 1.5 UJ 

Radium-226 0.91 J 
Neptunium-237 0.0449 UJ 



TABLE D-4 .c . 1 4 1 8  
(CONT'D) 

Result? Validation 
(PcUn) Qualifierb Sample Identification Depth (ft.) Parameter 

AFP-B-C-11-R 1-1.5 Uranium-238 0.51 J 

AFP-B-C-11-R-D 1-1.5 

Thorium-232 

Thorium-230 

Techne tium-99 

Radium-226 

Neptunium-237 

Uranium-238 

Thorium-232 

Thorium-230 

Technetium-99 

Radium-226 

Ne~tunium-237 

0.47 

0.66 

1.4 

0.68 

0.0368 

0.69 

0.48 

0.54 

1.4 

0.75 

0.0396 

J 

J 

UJ 

J 

UJ 

J 

J 

J 

UJ 

J 

UJ 
~~ ~~ ~ ~ 

AFP-B-C- 12-R 1-1.5 Uranium-238 1.2 J 

Thorium-232 1.1 J 

Thorium-230 0.7 J 
Technetium-99 1.4 UJ 

Radium-226 1.2 J 

Neptunium-237 0.0606 UJ 

AFP-B-C-13-R 1-1.5 Uranium-23 8 1.1 J 

Thorium-232 0.99 J 
Thorium-230 0.72 J 

Technetium-99 1.6 . UJ 

Radium-226 1.2 J 

Ne~tunium-237 0.06 UJ 

AFP-B-C-14-R 1-1.5 Uranium-238 1.3 J 

Thorium-232 1 .o J 

Thorium-230 0.69 J 

Techne tium-99 1.5 UJ 

Radium-226 1.2 J 

Neptunium-237 0.0644 UJ 



TABLE D-4 
(CONT'D) 

Sample Identification Depth (ft.) Parameter Validation 
Qualifier" 

AFP-B-C-15-R 1-1.5 Uranium-238 1.5 J 

Thorium-232 1.1 J 

Thorium-230 0.69 J 

Technetium-99 1.4 UJ 

Radium-226 1.1 J 

Neptunium-237 0.0594 UJ 

AFP-B-C- 16-R 1-1.5 Uranium-238 1.4 J 

Thorium-232 0.94 J 

Thorium-230 0.72 J 

Technetium-99 1.47 UJ 

Radium-226 1.1 J 

Neptunium-237 0.0542 UJ 
~~ ~ 

IFP-B1-C-1-R 1.5-2 Uranium-238 1.5 J 

Thorium-232 0.88 J 

Thorium-230 0.68 J 

Techne tium-99 

Radium-226 

1.2 

1.1 

UJ 

J 

Ne~tunium-237 0.046 UJ 

IFP-B 1 -C-2-R 1.5-2 Uranium-238 1.5 J 

Thorium-232 0.94 J 

Thorium-230 0.66 J 

Technetium-99 1.2 UJ 

Radium-226 1.2 J 

Ne~tunium-237 0.048 UJ 

IFP-B1-C-3-R 1.5-2 Uranium-238 . 1.4 J 

Thorium-232 1.1 J 

Thorium-230 0.73 J 

Technetium-99 1.2 UJ 

Radium-226 1.5 J 

Neptunium-237 0.036 J 



TABLE D-4 
(CONT'D) 1418 

Result" Validation 
(PCW QualifieP "arameter .. . - .  .- . 

IFP-B 1 -C-4-R 1.5-2 Uranium-238 1.1 J 

IFP-B 1-C-4-R-D 

Thorium-232 

Thorium-230 

Technetium-99 

Radium-226 

Neptunium-237 

Uranium-238 

Thorium-232 

Thorium-230 

Technetium-99 

Radium-226 

Ne~tunium-237 

0.84 

0.75 

1.2 

1.2 

0.055 

1 .o 
0.84 

0.8 

1.2 

1.1 

0.045 

J 

J 

UJ 

J 

UJ 

J 

J 

J 

UJ 

J 

UJ 

IFP-B1-C-5-R 1.5-2 Uranium-238 1.2 J 

Thorium-232 1.1 J 

Thorium-230 0.94 J 

Technetium-99 1.2 UJ 

Radium-226 1.3 J 

Neptunium-237 0.051 UJ 

IFP-B 1-C-6-R 1.5-2 Uranium-238 1.4 J 

Thorium-232 0.76 J 
Thorium-230 0.62 J 

Technetium-99 1.4 UJ 

Radium-226 1 .o J 

Neptunium-237 0.041 UJ 

IFP-B 1 -C-7-R 1.5-2 Uranium-238 1.1 J 

Thorium-232 1.1 J 

Thorium-230 0.89 J 

Techne t ium-99 1.2 UJ 

Radium-226 1.3 J 

Neptunium-237 0.055 UJ 



TABLE D-4 
(CONT'D) 

Sample Identification Depth (ft.) Parameter Validation 
Qualifierb 

IFP-B 1-C-8-R 1.5-2 Uranium-238 1.2 J 

Thorium-232 0.42 J 

Thorium-230 0.64 J 

Technetium-99 ' 1.4 UJ 

Radium-226 0.87 J 

Neptunium-237 0.04 UJ 

IFP-B 1 -C-9-R 1.5-2 Uranium-238 1 .o J 

Thorium-232 0.91 J 

Thorium-230 0.89 J 

Techne tium-99 1.2 UJ 

Radium-226 1.2 J 

Neptunium-237 0.048 UJ 

IFP-B1-C-10-R 1.5-2 Uranium-23 8 0.92 J 

Thorium-232 0.87 J 

Thorium-230 0.79 J 

Technetium-99 1.2 UJ 

Radium-226 1.3 J 

Ne~tunium-237 0.044 UJ 

IFP-B 1 -C- 1 1 -R 1.5-2 Uranium-238 3.9 J 

Thorium-232 0.96 J 

Thorium-230 1.1 J 

Technetium-99 1.2 UJ 

Radium-226 1.5 J 

Neptunium-237 0.048 UJ 
~~ 

IFP-B1-C-12-R 1.5-2 Uranium-238 1.2 J 

Thorium-232 0.73 J 

Thorium-230 0.7 J 
Technetium-99 1.2 UJ 

Radium-226 1 .o J 

Neptunium-237 0.044 UJ 



TABLE D-4 
CON" ' D) i 141.8 

Sample Identification Depth (ft.) Parameter Validation 
QualifieP 

IFP-B1-C-13-R 1.5-2 Uranium-238 1.1 J 

Thorium-232 0.88 J 

Thorium-230 0.74 J 

Technetium-99 1.6 UJ 

Radium-226 1.2 J 

Neptunium-237 0.044 UJ 

IFP-B1-C-14-R 1.5-2 Uranium-238 1.9 J 

Thorium-232 1.1 J 

Thorium-230 0.76 J 

Techne tium-99 1.2 UJ 

Radium-226 1.5 J 

Neptunium-237 0.049 UJ 

IFP-B1-C-15-R 1.5-2 Uranium-238 6.1 J 

Thorium-232 1.3 J 

Thorium-230 3.5 J 

Technetium-99 1.12 UJ 

Radium-226 2.4 J 

Neptunium-237 0.058 UJ 

IFP-B1-C-16-R 1.5-2 Uranium-238 2.5 J 

Thorium-232 0.75 J 

Thor ium-23 0 0.62 J 

Technetium-99 1.2 UJ 

Radium-226 1 .o J 

Neptunium-237 0.047 UJ 

IFP-B2-C- 1-R 1-1.5 Uranium-238 1.6 J 

Thorium-232 0.95 J 

Thor ium-23 0 0.61 J 

Technetium-99 1.2 UJ 

Radium-226 1.2 J 

Ne~tunium-237 0.048 UJ 



TABLE D-4 
(CONT'D) 

Result" Validation Sample Identification Depth (ft.) Parameter 

IFP-B2-C-2-R 1-1.5 Uranium-23 8 1.1 J 

Thorium-232 1.1 J 

Thorium-230 0.71 J 

Technetium-99 1.2 UJ 

Radium-226 1.4 J 

Neptunium-237 0.05 1 UJ 
IFP-B2-C-3-R 1-1.5 Uranium-23 8 1.4 J 

Thorium-232 1 .o J 

Thorium-230 0.66 J 

Technetium-99 1.2 UJ 

Radium-226 1.3 J 

Neptunium-237 0.051 UJ 

IFP-B2-C-4-R 1-1.5 Uranium-238 1.1 J 

Thorium-232 0.95 J 
Thorium-230 0.68 J 

Technetium-99 1.1 UJ 

Radium-226 1.3 J 

Neptunium-237 0.052 UJ 

IFP-B2-C-5-R 1-1.5 Uranium-238 1.1 J 

Thorium-232 0.94 J 

Thorium-230 0.69 J 

Technetium-99 1.3 UJ 

Radium-226 1.4 J 

Neptunium-237 0.046 UJ 

IFP-B2-C-6-R 1-1.5 Uranium-238 1.3 J 

Thorium-232 0.97 J 

Thorium-230 0.74 J 

Technetium-99 1.2 UJ 

Radium-226 1.2 J 

Neptunium-237 0.047 UJ 



TABLE D-4 
(CONT'D) 

-- 1 4 1 8  

Result" Validation Sample Identification Depth (ft.) Parameter 
Qualifierb 

r. IFP-B2-C-7-R 1-1.5 Uranium-23 8 0.81 J 

Thorium-232 0.97 J 

Thorium-230 0.96 J 

Technetium-99 1.2 UJ 

Radium-226 1.5 J 

Neptunium-237 0.05 UJ 

IFP-B2-C-8-R 1-1.5 Uranium-238 1.1 J 

Thorium-232 1.1 J 

Thorium-230 0.8 R 

Technetium-99 1.2 UJ 

Radium-226 1.5 J 

Neptunium-237 0.053 UJ 

IFP-B2-C-9-R ' 1-1.5 Uranium-238 1.1 J 

Thorium-232 1.1 J 

Thorium-230 0.73 J 

Technetium-99 1.2 UJ 

Radium-226 1.4 J 

Neptunium-237 0.05 UJ 

IFP-B2-C- 10-R 1-1.5 Uranium-238 1.1 J 

Thorium-232 1.1 J 

Thorium-230 0.78 J 

Technetium-99 1.1 UJ 

Radium-226 1.3 J 

Neptunium-237 0.05 UJ 

IFP-B2-C-ll-R 1-1.5 Uranium-238 1.4 J 

Thorium-232 1 .o J 

Thorium-230 0.65 J 

Technetium-99 1.2 UJ 

Radium-226 1.2 J 

Ne~tunium-237 0.047 UJ 



TABLE D-4 
(CONT'D) 

Sample Identification Depth (ft.) Parameter Result" 
(PCW 

Validation 
QualifieP 

IFP-B2-C- 12-R 1-1.5 Uranium-238 1.4 J 

Thorium-232 0.96 J 

Thorium-230 0.68 J 

Technetium-99 1.3 UJ 

Radium-226 1.3 J 

Neptunium-237 0.05 UJ 

IFP-B2-C-13-R 1-1.5 Uranium-238 1.1 J 

Thorium-232 0.92 J 

Thorium-230 0.76 J 

Techne tium-99 1.3 UJ 

Radium-226 1.2 J 

Neptunium-237 0.048 UJ 

. IFP-B2-C- 14-R 1-1.5 Uranium-23 8 1.3 J 

Thorium-232 0.92 J 

Thorium-230 0.58 J 

Technetium-99 1.2 UJ 

IFP-B2-C- 14-R-D 1-1.5 

Radium-226 1.1 J 

Neptunium-237 0.045 UJ 

Uranium-238 1.2 J 

Thorium-232 0.95 J 

Thorium-230 0.66 J 

Techne tium-99 1.4 UJ 

Radium-226 1.2 J 

Neptunium-237 0.051 UJ 

IFP-B2-C- 15-R 1-1.5 Uranium-238 1.5 J 

Thorium-232 1 .o J 

Thorium-230 0.68 J 

Techne tium-99 1.4 UJ 

Radium-226 1.2 J 

Neptunium-237 0.05 UJ 



TABLE D-4 
(CONT'D) 

- Sample Identification Depth (ft.) Result" Validation 
parameter (PCW Qualifierb 

~ ~~~~ ~ r IFP-B2-C- 16-R 1-1.5 Uranium-238 1.1 J 

Thorium-232 0.96 J 

Thorium-230 0.77 J 

Technetium-99 1.5 UJ 

Radium-226 1.1 J 

Neptunium-237 0.047 UJ 

SF-B-C-1-R 3.5-4 Uranium-23 8 0.63 J 

Thorium-232 0.75 J 

Thorium-230 0.58 J 

Technetium-99 1.39 UJ 

Radium-226 1 .o J 

Neptunium-237 0.046 UJ 

SF-B-C-2-R 3.5-4 Uranium-238 1.2 J 

Thorium-232 0.97 J 

Thorium-230 0.68 J 

Technetium-99 1.4 UJ 

Radium-226 1.2 J 

Neptunium-237 0.049 UJ 

SF-B-C-3-R 3.5-4 Uranium-238 0.91 J 

Thorium-232 0.52 J 

Thorium-230 0.47 J 

Technetium-99 1.6 UJ 

Radium-226 0.79 J 

Neptunium-237 0.037 UJ 

SF-B-C-4-R 3.5-4 . Uranium-238 1.3 J 

Thorium-232 1 .o J 

Thorium-230 0.79 J 

Technetium-99 1.2 UJ 

Radium-226 1.4 J 

Neptunium-237 0.05 1 UJ 



TABLE D-4 
KONT'D) 

Sample Identification Depth (ft.) Parameter Validation 
QualifieP 

SF-B-C-5-R 3.5-4 Uranium-238 0.85 J 

Thorium-232 0.68 J 

Thorium-230 0.59 J 

Technetium-99 1.3 UJ 

Radium-226 0.93 J 

Neptunium-237 0.042 UJ 

SF-B-C-6-R 3.54 Uranium-238 1.2 J 

Thorium-232 0.32 J 

Thorium-230 0.45 J 

Techne tium-99 1.9 UJ 

Radium-226 0.65 J 

Neptunium-237 0.029 UJ 

SF-B-C-7-R 3.5-4 Uranium-238 0.93 J 

Thorium-232 0.31 J 

Thorium-230 0.4 J 

Technetium-99 1.4 UJ 

Radium-226 0.59 J 

Neptunium-237 0.031 UJ 

SF-B-C-8-R 3.5-4 Uranium-238 0.98 J 

SF-B-C-8-R-D 3.5-4 

Thorium-232 0.27 J 

Thorium-230 0.37 J 

Technetium-99 1.2 UJ 

Radium-226 0.6 J 

Neptunium-237 0.028 UJ 

Uranium-238 . 0.69 J 

Thorium-232 0.23 J 

Thorium-230 0.4 J 

Technetium-99 1.7 UJ 

Radium-226 0.6 J 

Neptunium-237 0.027 UJ 



TABLE D-4 
(CONT'D) 

-.- . 1418 
Sample Identification Depth (ft.) P Result" Validation 

(PCW Qualifier" 
'arameter 

~~ ~ _ _ _ _ _  ~ ~ 

I SF-B-C-9-R 3.5-4 Uranium-238 0.69 J 

Tho r ium-23 2 0.25 J 

Thorium-230 0.38 J 

Technetium-99 1.2 UJ 

Radium-226 0.54 J 

Ne~tunium-237 0.027 UJ 

SF-B-C-10-R 3.5-4 Uranium-238 2.7 J 

Thorium-232 0.9 UJ 

Thorium-230 1.3 J 

Technetium-99 1.2 UJ 

Radium-226 1.9 J 

Neptunium-237 0.048 UJ 
SF-B-C-11-R 3.5-4 Uranium-23 8 4.8 J 

Thorium-232 1.8 J 

Thorium-230 0.98 J 

Technetium-99 2.2 UJ 

Radium-226 1.4 J 

Ne~tunium-237 0.054 UJ 

SF-B-C- 12-R 3.5-4 Uranium-238 2.7 J 

Thorium-232 0.66 J 

Thorium-230 0.54 J 

Technetium-99 1.5 UJ 
Radium-226 0.99 J 

Neptunium-237 0.043 UJ 

SF-B-C- 13-R 3.5-4 Uranium-238 0.73 J 

Thorium-232 0.59 J 

Thorium-230 0.56 J 

Technetium-99 1.3 UJ 

Radium-226 0.91 . J  

Neptunium-237 0.04 UJ 



TABLE D-4 
(CONT'D) 

Result" Validation 
(PCik) Qualifierb Sample Identification Depth (ft.) Parameter 

SF-B-C-14-R 3.5-4 Uranium-238 1.1 J 

Thorium-232 1.1 'J 

Thorium-230 0.77 J 

Technetium-99 1.2 UJ 

Radium-226 1.4 J 

Neptunium-237 0.053 UJ 

SF-B-C- 15-R 3.54 U ranium-23 8 1.1 J 

Thorium-232 0.87 J 

Thorium-230 0.69 J 

Technetium-99 1.2 UJ 

Radium-226 1.1 J 

Neptunium-237 0.044 UJ 

SF-B-C-16-R 3 .54  Uranium-23 8 1.2 J 

Thorium-232 0.99 J 

Thorium-230 0.73 J 

Technetium-99 1.2 UJ 

Radium-226 1.3 J 

Neptunium-237 0.049 UJ 

aResults reported as dry weight 
bQualifier: 

J - - Estimated value 
U - - Not detected above method detection limit 
R = Rejected 
(-) = Validated, no data qualifier 

IFP-B1/B2= 
AFP-B = 
SF-B = South Field Basin 
C = Characterization for reuse sample 
R = Radiological analytical suite 
D = . Duplicate sample collected 

Inactive Flyash Pile Basin 1 (northern section)/ Basin 2 (southern section) 
Active Flyash Pile Basin 

4 
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TABLE D-5 

AREA 2, PHASE I SITE PREPARATION CHARACTERIZATION FOR REUSE, 
METAL AND CHEMICAL ANALYTICAL RESULTS 

Parameter Results Validation 9w;" ( m g k )  QualifieP 
Sample Sample Identification 

Location 

AFP-B- 1 AFP-B-C-1-M 1-1.5 Arsenic 4.5 
Lead 12.5 

AFP-B-C-1-SP 1-1.5 Aroclor- 1260 0.036 U 
Benzo(a)anthracene 0.240 U 

Benzo(a)pyrene 0.360 U 
Benzo(b)fluoranthene 0.270 U 
Benzo(k)fluoranthene 0.320 U 

Dibenzo(a,h)anthracene 0.085 U 
Dieldrin 0.0036 U 

Indeno( 1,2,3-cd)pyrene 0.270 U 
Phenanthrene 0.091 U 

Lead 11.9 J 
AFP-B-C-2-SP 1-1.5 Aroclor- 1260 0.036 U 

Benzo(a)anthracene 0.067 J 
Benzo(a)pyrene 0.057 J 

Benzo( b)fluoranthene 0.062 J 
Benzo( k)fluoranthene 0.057 J 

Dibenzo( a,h)anthracene 0.087 U 

AFP-B-2 AFP-B-C-2-M 1-1.5 Arsenic 4.1 

". 

Dieldrin 0.0036 U 
Indeno( 1,2,3-cd)pyrene 0.037 J 

Phenanthrene 0.100 
AFP-B-3 AFP-B-C-3-M 1-1.5 Arsenic 3.2 

Lead 11.5 
AFP-B-C-3-SP 1-1.5 Aroclor- 1260 0.036 U 

Benzo (a)anthracene 0.029 J 
Benzo(a)pyrene 0.026 J 

Benzo(b)fluoranthene 0.034 J 
Benzo( k)fluoranthene 0.03 1 J 

Dibenzo(a, h)anthracene 0.086 U 
Dieldrin 0.0036 U 

Indeno( 1,2,3-cd)pyrene 0.270 U 
Phenanthrene 0.040 J 

Lead 20.4 J 
AFP-B-C-4-SP 1-1.5 Aroclor- 1260 0.036 U 

Benzo(a)anthracene 0.240 U 
Benzo(a)p yrene 0.360 U 

Benzo(b)fluoranthene 0.270 U 
Benzo( k)fluoranthene 0.330 U 

Dibenzo( a,h)anthracene 0.087 U 
Dieldrin 0.0036 U 

AFP-B-4 AFP-B-C-4-M 1-1.5 Arsenic 6 

Indene( 1,2,3-cd)pyrene 0.270 U 
Phenanthrene 0.092 U 



TABLE D-5 
(C ONT ’ D) 

Validation Parameter Results 72;” (mg/kg)” Qualifier” 
Sam le Sample Identification 
Locaion 

AFP-B-5 AFP-B-C-5-M 1-1.5 Arsenic 4 
Lead 14.6 J 

AFP-B-C-5-SP 1-1.5 Aroclor- 1260 0.036 U 
Benzo(a)anthracene 0.240 U 

Benzo(a)pyrene 0.360 U 
Benzo(b)fluoranthene 0.270 U 
Benzo( k)fluoranthene 0.320 U 

Dibenzo( a, h)anthracene 0.086 U 
Dieldrin 0.0036 U 

Indeno( 1,2,3-~d)pyrene 0.270 U 
Phenanthrene 0.091 U 

AFP-B-6 AFP-B-C-6-M 1-1.5 Arsenic 4.2 
Lead 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo( b)fluoranthene 
Benzo( k)fluoranthene 

Dibenzo( a,h)anthracene 
Dieldrin 

Indeno( 1,2,3-~d)pyrene 

AFP-B-Cd-SP 1-1.5 Aroclor- 1260 
J 
U 
U 
U 
U 
U 
U 
U 
U 

Phenanthrene 0.094 U 
AFP-B-7 AFP-B-C-7-M 1-1.5 Arsenic 3.2 

Lead 11.3 
AFP-B-C-7-SP 1-1.5 Aroclor- 1260 0.035 U 

Benzo(a)anthracene 0.020 J 
Benzo(a)pyrene 0.018 J 

Benzo(b)fluoranthene 0.026 J 
Benzo( k)fluoranthene 0.026 J 

Dibenzo(a, h)anthracene 0.084 U 
Dieldrin 0.0035 U 

Indeno( 1,2,3-~d)pyrene 0.260 U 
Phenanthrene 0.089 U 

AFP-B-8 AFP-B-C-8-M 1-1.5 Arsenic 16.9 

12.7 
0.037 
0.250 
0.370 
0.280 
0.330 
0.088 
0.0037 
0.280 

Lead 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo( b)fluoranthene 
Benzo( k) fluoranthene 

Dibenzo( a, h)anthracene 
Dieldrin 

Indeno( 1,2,3-~d)pyrene 

AFP-B-C-8-SP 1-1.5 Aroclor-1260 
20.8 
0.064 
0.110 
0.110 
0.110 
0.110 
0.026 
0.0048 
0.087 

J 

J 
J 

. J  
J 
J 
U 
J 

Phenanthrene 0.130 

ooe922 
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TABLE D-5 
(CONT’D) 

Parameter Results Validation 72;” (mglkg)” QualifieP 
Sam le Sample Identification 

hcagon 

AFP-B-9 AFP-B-C-9-M 1-1.5 Arsenic 3.5 
Lead 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo( k)fluoranthene 

Dibenzo(a, h)anthracene 
Dieldrin 

Indene( 1,2,3-cd)pyrene 
Phenanthrene 

AFP-B-C-9-SP 1-1.5 Aroclor- 1260 
12.8 

0.037 
0.250 
0.370 
0.280 
0.330 
0.089 
0.0037 
0.280 
0.094 

U 
U 
U 
U 
U 
U 
U 
U 
U 

AFP-B- 10 AFP-B-C-10-M 1-1.5 Arsenic 
Lead 

AFP-B-C- 10-SP 1-1.5 Aroclor- 1260 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo( b)fluoranthene 
Benzo(k)fluoranthene 

Dibenzo(a, h)anthracene 
Dieldrin 

Indeno( 1,2,3-cd)pyrene 

4.2 
11.2 

0.037 
0.037 
0.250 
0.370 
0.280 
0.330 
0.088 
0.0037 
0.0037 
0.280 

J 
U 
Z 
U 
U 
U 
U 
U 
Z 
UJ 
U 

Phenanthrene 0.094, U 
AFP-B- 1 1 AFP-B-C- 1 1-M 

AFP-B-C-11-M-D 

AFP-B-C-1 1-SP 

AFP-B-C- 11-SP-D 

1-1.5 

1-1.5 

1-1.5 

1-1.5 

Arsenic 
Lead 

Arsenic 
Lead 

Aroclor- 1260 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo( k)fluoranthene 

Dibenzo(a, h)anthracene 
Dieldrin 

Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
Aroclor- 1260 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b) fluoranthene 
Benzo( k)fluoranthene 

Dibenzo(a, h)anthracene 
Dieldrin 

Indene( 1,2,3-~d)pyrene 

3.5 
9.8 
3.5 
9.0 

0.036 
0.240 
0.350 
0.270 
0.320 
0.085 
0.0036 
0.270 
0.090 
0.035 
0.240 
0.350 
0.260 

0.084 
0.0035 
0.260 
0.090 

0.320 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U Phenanthrene 
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TABLE D-5 
(CONT’D) 

Parameter Results Validation TZ;” (mg/kg)” QualifieP 
Sam le Sample Identification 

LocaEon 

AFP-B- 12 AFP-B-C- 12-M 1-1.5 Arsenic 0.0034 
Lead 0.01 18 J 

AFP-B-C- 12-SP 1-1.5 Aroclor- 1260 0.038 U 
Benzo(a)anthracene 0.250 U 

Benzo( a)pyrene 0.380 U 
Benzo( b)fluoranthene 0.280 U 
Benzo(k)fluoranthene 0.340 U 

D ibenzo( a, h)anthracene 0.090 U 
Dieldrin 0.0038 U 

Indene( 1,2,3-cd)pyrene 0.280 U 
Phenanthrene 0.096 U 

AFP-B- 13 AFP-B-C- 13-M 1-1.5 Arsenic 3.7 
Lead 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo( b)fluoranthene 
Benzo(k) fluoranthene 

Dibenzo( a, h)anthracene 
Dieldrin 

Indeno( 1,2,3-cd)pyrene 

AFP-B-C- 13-SP 1-1.5 Aroclor- 1260 
13.8 

0.037 U 
0.250 U 
0.370 U 
0.280 - U 
0.330 U 
0.088 U 
0.0037 U 
0.280 U 

Phenanthrene 0.094 UJ 
AFP-B- 14 AFP-B-C-14-M 1-1.5 Arsenic 2.7 

Lead 
AFP-B-C- 14-SP 1-1.5 Aroclor- 1260 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo( k)fluoranthene 

Dibenzo(a, h)anthracene 
Dieldrin 

Indeno( 1,2,3-cd)pyrene 

11.5 
0.037 
0.037 
0.250 
0.370 
0.280 
0.330 
0.089 
0.0037 
0.0037 
0.280 

J 
Z 
UJ 
U 
U 
U 
U 
U 
UJ 
Z 
U 

Phenanthrene 0.095 U 
AFP-B- 15 AFP-B-C-15-M 1-1.5 Arsenic 2.8 

Lead 13.5 
AFP-B-C-15-SP 1-1.5 Aroclor- 1260 0.037 U 

Benzo(a)anthracene 0.250 U 
Benzo(a)p yrene 0.370 U 

Benzo(b)fluoranthene 0.280 U 
Benzo( k) fluoranthene 0.330 U 

Dibenzo(a,h)anthracene 0.089 U 
Dieldrin 0.0037 U 

Indene( 1,2,3-cd)pyrene 0.280 U 
Phenanthrene 0.095 U 
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TABLE D-5 
(CONT’D) 

Parameter Results Validation %?$ (mglkg)” Qualifie? 
Sample Identification 

LocaEon 

AFP-B-16 AFP-B-C- 16-M 1-1.5 Arsenic 3.7 
Lead 11.6 J 

AFP-B-C-16-SP 1-1.5 Aroclor- 1260 0.037 U 
Benzo(a)anthracene 0.250 U 

Benzo(a)pyrene 0.370 U 
Benzo( b) fluoranthene 0.280 U 
Benzo(k)fluoranthene 0.340 U 

Dibenzo(a,h)anthracene 0.090 U 
Dieldrin 0.0037 U 

Indeno( 1,2,3-cd)pyrene 0.280 U 
Phenanthrene 0.095 U 

Lead 13.1 J 
IFP-B1-C- 1-SP 1.5-2 . Aroclor- 1260 0.037 U 

Benzo(a)anthracene 0.250 U 
Benzo(a)pyrene 0.370 U 

Benzo(b)fluoranthene 0.280 U 
Benzo( k)fluoranthene 0.330 U 

Dibenzo( a,h)anthracene 0.089 U 
Dieldrin 0.0037 U 

Indene( 1,2,3-cd)pyrene 0.280 U 
Phenanthrene 0.095 U 

a Sam‘e 

IFP-B 1 - 1 IFP-B1-C- 1-M 1.5-2 Arsenic 4.1 

IFP-B 1-2 IFP-B1-C-2-M 1.5-2 Arsenic 4.6 
Lead 14.9 

IFP-B1-C-2-SP 1.5-2 Aroclor-1260 0.038 U 
Benzo(a)anthracene 0.250 U 

Benzo(a)pyrene 0.380 U 
Benzo( b)fluoranthene 0.280 U 
Benzo( k)fluoranthene 0.340 U 

Dibenzo(a,h)anthracene 0.090 U 
Dieldrin 0.0038 U 

Indeno( 1,2,3-~d)pyrene 0.280 U 
Phenanthrene 0.096 U 

IFP-B1-3 IFP-B 1-C-3-M 1.5-2 Arsenic 4.6 
Lead 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo( k)fluoranthene 

Dibenzo(a, h)anthracene 
Dieldrin 

Indeno( 1.2,3-cd)pyrene 

IFP-B 1-C-3-SP 1.5-2 Aroclor- 1260 
13.8 

0.038 
0.250 
0.380 
0.280 
0.340 
0.090 
0.0038 
0.280 

Phenanthrene 0.096 U 
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TABLE D-5 
(CONT’D) 

Parameter Results Validation 9s;” (mg/kg)” QualifieP 
Sam le Sample Identification 
LocaEon 

5.3 IFP-B 1-4 IFP-B 1 -C-4-M 

IFP-B1-C-4-M-D 

IFP-B 1 -C-4-SP 

IFP-B1-C-4-SP-D 

1.5-2 

1.5-2 

1.5-2 

1.5-2 

Arsenic 
Lead 

Arsenic 
Lead 

Aroclor- 1260 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo( k)fluoranthene 

Dibenzo(a, h)anthracene 
Dieldrin 

Indene( 1,2,3-cd)pyrene 
Phenanthrene 
Aroclor- 1260 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k) fluoranthene 

Dibenzo(a,h)anthracene 
Dieldrin 

Indeno( 1,2,3-~d)pyrene 

11.0 
6.3 
12.6 

0.036 
0.240 
0.360 
0.270 
0.330 
0.087 
0.0036 
0.270 
0.092 
0.036 
0.240 
0.360 
0.270 
0.330 
0.087 
0.0036 
0.270 

J 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U. 
U 
U 
U 
U 
U 
U 
U 

Phenanthrene 0.092 U 
IFP-B 1-5 IFP-B1-C-5-M 1.5-2 Arsenic 4.9 

Lead 15.4 
IFP-Bl-C-5-SP 1.5-2 Aroclor- 1260 0.038 U 

Benzo(a)anthracene 0.250 U 
Benzo(a)pyrene 0.380 U 

Benzo( b)fluoranthene 0.280 U 
Benzo( k)fluoranthene 0.340 U 

Dibenzo(a,h)anthracene 0.090 U 
Dieldrin 0.0038 . U 

Indeno( 1,2,3-~d)pyrene 0.280 U 
Phenanthrene 0.096 U 

Lead 10.5 J 
IFP-Bl-C-6-SP 1.5-2 Aroclor- 1260 0.036 U 

Benzo(a)anthracene 0.240 U 
Benzo(a)pyrene 0.360 U 

Benzo( b)fluoranthene 0.270 U 
Benzo(k)fluoranthene 0.320 U 

Dibenzo( a, h)anthracene 0.086 U 
Dieldrin 0.0036 U 

Indeno( 1,2.3-cd)pyrene 0.270 U 
Phenanthrene 0.092 U 

IFP-B1-6 IFP-B1-C-6-M 1.5-2 Arsenic 4.2 

06>8926 
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TABLE D-5 
(CONT’D) 

Validation Parameter Results 9nP (mg/kg)” QualifieP 
Sam le Sample Identification 
LocaRon 

IFP-B 1-7 IFP-B 1-C-7-M 1.5-2 Arsenic 4.3 
Lead 15.6 

IFP-B 1-C-7-SP 1.5-2 Aroclor- 1260 0.038 U 
Benzo(a)anthracene 0.260 U 

Benzo(a)pyrene 0.380 U 
Benzo( b)fluoranthene 0.290 U 
Benzo( k)fluoranthene 0.350 U 

Dibenzo( a, h)anthracene 0.092 U 
Dieldrin 0.0038 U 

Indeno( 1,2,3-~d)pyrene 0.290 U 
Phenanthrene 0.098 U 

Lead 8.5 J 
IFP-B 1-C-8-SP 1.5-2 Aroclor- 1260 0.036 U 

Benzo(a)anthracene 0.240 U 
Benzo(a)p yrene 0.360 U 

Benzo(b)fluoranthene 0.270 U 
Benzo(k) fluoranthene 0.320 U 

Dibenzo(a,h)anthracene 0.085 U 
Dieldrin 0.0036 U 

Indene( 1,2,3-~d)pyrene 0.270 U 
Phenanthrene 0.091 U 

IFP-B 1-8 IFP-B1-C-8-M 1.5-2 Arsenic 5 

IFP-B 1-9 IFP-B1-C-9-M 1.5-2 Arsenic 4.8 
Lead 15.1 

IFP-Bl -C-9-SP 1.5-2 Aroclor- 1260 0.037 U 

Benzo(a)pyrene 0.370 U 
Benzo( b)fluoranthene 0.270 U 
Benzo( k)fluoranthene 0.330 U 

Dibenzo( a, h)anthracene 0.088 U 
Dieldrin 0.0037 U 

Indene( 1,2,3-cd)pyrene 0.270 U 

Beko(a)anthracene 0.250 U 

Phenanthrene 0.093 U 
IFP-B 1- 10 IFP-B1-C-10-M 1.5-2 Arsenic 4.7 

Lead 

Benzo(a)anthracene 
Benzo( a)pyrene 

Benzo(b)fluoranthene 
Benzo( k)fluoranthene 

Dibenzo(a, h)anthracene 
Dieldrin 

Indeno( 1,2,3-~d)pyrene 

IFP-B 1-C- 10-SP 1.5-2 Aroclor- 1260 
13.1 

0.037 
0.250 
0.370 
0.270 
0.330 
0.088 

0.0037 
0.270 

Phenanthrene 0.093 U 

I -  

dfOQd92!’-d 
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TABLE D-5 
(CONT’D) 

Parameter Results Validation ??.;” (mg/kg)” Qualifie? 
IFP-B1-11 IFP-B1-C-11-M 1.5-2 Arsenic 5.5 

Lead 15.4 

Sam le Sample Identification 
Locaion 

IFP-B1-C-1 1-SP 1.5-2 Aroclor- 1260 0.037 U 
Benzo(a)anthracene 0.250 U 

Benzo(a)p yrene 0.370 U 
Benzo(b)fluoranthene 0.019 J 
Benzo( k)fluoranthene 0.021 J 

Dibenzo(a,h)anthracene 0.089 U 
Dieldrin 0.0037 U 

Indeno( 1,2,3-cd)pyrene 0.280 U 
Phenanthrene 0.095 U 

IFP-B1- 12 IFP-B1-C-12-M 1.5-2 Arsenic 3.9 
Lead 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo( b)fluoranthene 
Benzo( k)fluoranthene 

Dibenzo( a, h)anthracene 
Dieldrin 

Indeno( 1,2,3-~d)pyrene 

IFP-B1-C-12-SP 1.5-2 Aroclor- 1260 
10.8 

0.036 
0.240 
0.360 
0.270 
0.330 
0.087 
0.0036 
0.270 

U 
U 
U 
U 
U 
U 
U 
U 

Phenanthrene 0.092 U 

IFP-B1-C-13-SP I .5-2 Aroclor- 1260 0.037 U 
Benzo(a)anthracene 0.250 U 

Benzo(a)pyrene 0.370 U 
Benzo( b)fluoranthene 0.280 U 
Benzo( k)fluoranthene 0.330 U 

Dibenzo( a, h)anthracene 0.089 U 
Dieldrin 0.0037 U 

Indene( 1,2,3-cd)pyrene 0.280 U 
Phenanthrene 0.095 U 

Lead 13.2 J 
IFP-B1-C- 14-SP 1.5-2 Aroclor- 1260 0.037 U 

Benzo(a)anthracene 0.250 U 
Benzo(a)pyrene 0.370 U 

Benzo(b) fluoranthene 0.280 U 
Benzo(k)fluoranthene 0.330 U 

Dibenzo( a, h)anthracene 0.089 U 
Dieldrin 0.0037 U 

Indene( 1,2,3-cd)pyrene 0.280 U 
Phenanthrene 0.095 U 

IFP-B1- 14 IFP-B1-C-14-M 1.5-2 Arsenic 4.3 
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TABLE D-5 
(C ONT ' D) 

Parameter Results Validation 7Z;h (mg/kgY Qualifie? 
Sample Sample Identification 

Location 

IFP-B 1 - 15 IFP-B1-C-15-M 1.5-2 Arsenic 15.7 
Lead 21.8 J 

IFP-B1-C- 15-SP 1.5-2 Aroclor- 1260 0.040 U 
Benzo(a)anthracene 0.029 J 

Benzo( a)p yrene 0.400 U 
Benzo(b)fluoranthene 0.036 J 
Benzo(k) fluoranthene 0.046 J 

Dibenzo(a,h)anthracene 0.096 U 
Dieldrin 0.004 U 

Indeno( 1,2,3-cd)pyrene 0.300 U 
Phenanthrene 0.040 J 

IFP-B 1- 16 IFP-B 1-C- 16-M 1.5-2 Arsenic 4.5 
Lead 10.9 

IFP-B1-C-16-SP 1.5-2 Aroclor- 1260 0.036 U 
Benzo(a)anthracene 0.250 U 

Benzo(a)pyrene 0.360 U 
Benzo(b)fluoranthene 0.270 U 
Benzo( k) fluoranthene 0.330 U 

Dibenzo(a,h)anthracene 0.087 U 
Dieldrin 0.0036 U 

Indeno( 1,2,3-cd)pyrene 0.270 U 
Phenanthrene 0.093 U 

IFP-B2- 1 IFP-B2-C- 1-M 1-1.5 Arsenic 5.6 J 

IFP-B2-C- 1-SP 1-1.5 Aroclor- 1260 0.038 U 
Benzo(a)anthracene 0.260 U 

Benzo(a)pyrene 0.380 U 
Benzo( b)fluoranthene 0.290 U 
Benzo( k)fluoranthene 0.340 U 

Dibenzo( a, h)anthracene 0.092 U 
Dieldrin 0.0038 U 

Indeno( 1,2,3-cd)pyrene 0.290 U 
Phenanthrene 0.097 U 

IFP-B2-2 IFP-B2-C-2-M 1-1.5 Arsenic 5.2 J 

Lead 11.9 

a 

Lead 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo( k)fluoranthene 

Dibenzo(a,h)anthracene 
Dieldrin 

Indene( 1,2,3-~d)pyrene 

IFP-B2-C-2-SP 1-1.5 Aroclor- 1260 
12.5 

0.037 
0.250 
0.370 
0.280 
0.330 
0.089 
0.0037 
0.280 

Phenanthrene 0.095 U a 
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TABLE D-5 
(CONT’D) 

Parameter Results Validation %P ( m g k ) ”  QualifieIb 

Lead 12.2 

Sam le Sample Identification 
Localon 

IFP-B2-3 IFP-B2-C-3-M 1-1.5 Arsenic 2.7 J 

IFP-B2-C-3-SP 1-1.5 Aroclor- 1260 0.038 U 
Benzo(a)anthracene 0.260 U 

Benzo(a)pyrene 0.380 U 
Benzo(b)fluoranthene 0.280 U 
Benzo( k)fluoranthene 0.340 U 

Dibenzo(a, h)anthracene 0.09 1 U 
Dieldrin 0.0038 U 

Indene( 1,2,3-~d)pyrene 0.280 U 
Phenanthrene 0.096 U 

IFP-B2-4 IFP-B2-C-4-M 1-1.5 Arsenic 3.6 J 
Lead 

IFP-BZC-4-SP 1-1.5 Aroclor- 1260 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo( b)fluoranthene 
Benzo(k) fluoranthene 

Dibenzo(a, h)anthracene 
Dieldrin 

Indeno( 1,2,3-~d)pyrene 

12.7 
11.4 

0.040 
0.270 
0.400 
0.300 
0.360 
0.096 
0.004 
0.300 

Z 

U 
U 
U 
U 
U 
U 
U 
U 

Phenanthrene 0.100 U 
IFP-B2-5 IFP-B2-C-5-M 1-1.5 Arsenic 6.9 J 

Lead 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo( k)fluoranthene 

Dibenzo(a, h)anthracene 
Dieldrin 

Indene( 1,2,3-~d)pyrene 

IFP-BZC-5-SP 1-1.5 Aroclor- 1260 
13.4 

0.036 
0.250 
0.360 
0.270 
0.330 
0.087 
0.0036 
0.270 

U 
U 
U 
U 
U 
U 
U 
U 

Phenanthrene 0.093 U 
IFP-B2-6 IFP-B2-C-6-M 1-1.5 Arsenic 3.1 J 

IFP-B2-Cd-SP 1-1.5 Aroclor- 1260 0.036 U 
Benzo(a)anthracene 0.250 U 

Benzo(a)pyrene 0.360 U 
Benzo(b)fluoranthene 0.270 U 
Benzo( k)fluoranthene 0.330 U 

Dibenzo(a,h)anthracene 0.087 U 
Dieldrin 0.0036 U 

Indene( 1,2,3-~d)pyrene 0.270 U 
Phenanthrene 0.093 U 

Lead 12.0 
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TABLE D-5 
(CONT’D) 

Parameter Results Validation ?2? (mg/kg)” QualifieP 
Sample Identification 

IFP-B2-7 IFP-B2-C-7-M 1-1.5 Arsenic 6.6 J 
Lead 15.4 

IFP-B2-C-7-SP 1-1.5 Aroclor- 1260 0.037 U 
Benzo(a)anthracene 0.250 U 

Benzo(a)pyrene 0.370 U 
Benzo( b)fluoranthene 0.280 U 
Benzo( k)fluoranthene 0.330 U 

Dibenzo(a,h)anthracene 0.089 U 
Dieldrin 0.0037 U 

Indeno( 1,2,3-cd)pyrene 0.280 U 
Phenanthrene 0.094 U 

IFP-B2-8 IFP-B2-C-&M 1-1.5 Arsenic 3.3 J 

IFP-BZC-g-SP 1-1.5 Aroclor- 1260 0.036 U 
Benzo(a)anthracene 0.250 U 

Benzo(a)pyrene 0.360 U 
Benzo(b) fluoranthene 0.270 U 
Benzo( k)fluoranthene 0.330 U 

Dibenzo( a, h)anthracene 0.087 U 
Dieldrin 0.0036 U 

Indeno( 1,2,3-~d)pyrene 0.270 U 
Phenanthrene 0.093 U 

Lead 13.0 

IFP-B2-9 IFP-B2-C-9-M 1-1.5 Arsenic 
Lead 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b) fluoranthene 

Benzo( k)fluoranthene 

Dibenzo( a, h)anthracene 

Dieldrin 
Indeno( 1,2,3-~d)pyrene 

Phenanthrene 

IFP-BZC-g-SP 1-1.5 Aroclor- 1260 

5.7 
14.3 

0.038 
0.260 
0.260 
0.380 
0.380 
0.280 
0.280 
0.340 
0.340 
0.091 
0.091 
0.0038 
0.280 
0.280 
0.096 

J 

U 
Z 
U 
Z 
U 
Z 
U 
Z 
U 
Z 
U 
U 
Z 
U 
Z 

0.096 U 
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TABLE D-5 
(CONT'D) 

Parameter Results Validation 72;" (mgJkgY Qualifier" 

Lead 13.3 

Sam le Sample Identification 
LocaPion 

IFP-B2- 10 IFP-B2-C- 10-M 1-1.5 Arsenic 5.3 J 

IFP-B2-C-10-SP 1-1.5 Aroclor- 1260 0.037 U 
Benzo(a)anthracene 0.250 U 

Benzo(a)pyrene 0.370 U 
Benzo(b)fluoranthene 0.280 U 
Benzo(k) fluoranthene 0.330 U 

Dibenzo( a, h)anthracene 0.089 U 
Dieldrin 0.0037 U 

Indeno( 1.2.3-cd)pyrene 0.280 U 
Phenanthrene 0.094 U 

IFP-B2- 1 1 IFP-B2-C- 1 1-M 1-1.5 Arsenic 2.8 J 

IFP-B2-C-11-SP 1-1.5 Aroclor- 1260 0.036 U 
Benzo(a)anthracene 0.250 Z 

0.250 U 
Benzo(a)pyrene 0.360 Z 

0.360 U 
Benzo( b)fluoranthene 0.270 Z 

0.270 U 
Benzo(k) fluoranthene 0.330 Z 

0.330 U 
Dibenzo( a, h)anthracene 0.087 Z 

0.087 U 
Dieldrin 0.0036 U 

Indeno( 1,2,3-cd)pyrene 0.270 Z 
0.270 U 

Phenanthrene 0.093 Z 
0.093 U 

IFP-B2- 12 IFP-B2-C-12-M 1-1.5 Arsenic 2.8 J 

IFP-BZC-12-SP 1-1.5 Aroclor- 1260 0.036 U 
Benzo(a)anthracene 0.240 U 

Benzo(a)pyrene 0.360 U 
Benzo(b) fluoranthene 0.270 U 
Benzo(k)fluoranthene 0.330 U 

Dibenzo(a.h)anthracene 0.087 U 
Dieldrin 0.0036 U 

Indeno( 1,2,3-cd)pyrene 0.270 U 
Phenanthrene 0.092 U 

Lead 11.8 

Lead 12.8 
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TABLE D-5 
(CONT ’ D) 

Parameter . Results Validation yz;h (mg/kg)’ Qualifief 

Lead 13.4 

Sample Identification L Z E n  
IFP-B2- 13 IFP-B-C-13-M2 1-1.5 Arsenic 4.2 J 

IFP-B2-C- 13-SP 1-1.5 Aroclor- 1260 0.036 U 
Benzo(a)anthracene 0.240 U 

Benzo(a)pyrene 0.360 U 
Benzo( b)fluoranthene 0.270 U 
Benzo(k)fluoranthene 0.330 U 

Dibenzo(a, h)anthracene 0.087 U 
Dieldrin 0.0036 U 

Indeno( 1,2.3-cd)pyrene 0.270 U 
Phenanthrene 0.092 U 

IFP-B2- 14 IFP-B2-C- 14-M 3.0 J 

IFP-B2-C- 14-M-D 

IFP-B2-C- 14-SP 

1-1.5 

1-1.5 

1-1.5 

IFP-B2-C- 14-SP-D 1-1.5 

Arsenic 
Lead 

Arsenic 
Lead 

Aroclor- 1260 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k) fluoranthene 

Dibenzo(a, h)anthracene 
Dieldrin 

Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
Aroclor- 1260 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo( b)fluoranthene 
Benzo( k)fluoranthene 

Dibenzo(a, h)anthracene 
Dieldrin 

Indeno( 1,2,3-cd)pyrene 
Phenanthrene 

12.2 
3.2 
11.3 

0.036 
0.240 
0.360 
0.270 
0.330 
0.087 

0.0036 
0.270 
0.092 
0.036 
0.240 
0.360 
0.270 
0.330 
0.087 
0.0036 
0.270 

J 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.092 U 
IFP-B2- 15 IFP-B2-C- 15-M 1-1.5 Arsenic 6.2 J 

Lead 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k) fluoranthene 

Dibenzo(a, h)anthracene 
Dieldrin 

Indeno( 1.2.3-cd)pyrene 

IFP-B2-C- 15-SP 1-1.5 Aroclor- 1260 
10.9 

0.037 
0.250 
0.370 
0.280 
0.330 
0.089 
0.0037 
0.280 

Phenanthrene 0.094 U 

0062933 
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TABLE D-5 
(C ONT ' D) 

~ ____ 

Parameter Results Validation p.p (mg/kg)" Qualifier" 
Sample identification 

L Z i F n  

IFP-B2- 16 IFP-B2-C-16-M 1-1.5 Arsenic 2.4 J 
Lead 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo( b)fluoranthene 
Benzo(k)fluoranthene 

Dibenzo(a, h)anthracene 
Dieldrin 

Indeno( 1,2,3-~d)pyrene 

IFP-B2-C- 16-SP 1-1.5 Aroclor- 1260 
11.2 

0.036 
0.240 
0.360 
0.270 
0.320 
0.085 

0.0036 
0.270 

U 
U 
U 
U 
U 
U 
U 
U 

Phenanthrene 0.091 U 
SF-B- 1 SF-B-C-1-M 3.5-4 Arsenic 2.5 J 

SF-B-C-1-SP 3.5-4 Aroclor- 1260 0.038 U 
Benzo(a)anthracene 0.250 U 

Benzo(a)pyrene 0.370 U 
Benzo( b)fluoranthene 0.280 U 
Benzo( k)fluoranthene 0.340 U 

Dibenzo(a,h)anthracene 0.090 U 
Dieldrin 0.0038 U 

Indeno( 1,2,3-cd)pyrene 0.280 U 
Phenanthrene 0.095 U 

SF-B-2 SF-B-C-2-M 3.5-4 Arsenic 2.5 J 

SF-B-C-ZSP 3.5-4 Aroclor- 1260 0.038 U 
Benzo(a)anthracene 0.260 U 

Benzo(a)p yrene 0.380 U 
Benzo( b)fluoranthene 0.280 U 
Benzo( k)fluoranthene 0.340 U 

Dibenzo(a,h)anthracene 0.09 1 U 
Dieldrin 0.0038 U 

Indeno( 1,2,3-cd)pyrene 0.280 U 
Phenanthrene 0.096 U 

SF-B-3 SF-B-C-3-M 3.5-4 Arsenic 2.7 J 

SF-B-C-3-SP 3.5-4 Aroclor- 1260 0.036 U 
Benzo(a)anthracene 0.240 U 

Benzo(a)pyrene 0.360 U 
Benzo(b)fluoranthene 0.270 U 
Benzo( k) fluoranthene 0.320 U 

Dibenzo(a, h)anthracene 0.086 U 
Dieldrin 0.0036 U 

Indeno( 1,2,3-cd)pyrene 0.270 U 
Phenanthrene 0.091 U 

Lead 10.6 

Lead 11.0 

Lead 7.5 
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TABLE D-5 
(C ONT ’ D) 

Parameter Results Validation 72;” (mg/kgY QualifieP 

Lead 13.8 

Sam le Sample Identification 
Locat on 

SF-B-4 SF-B-C-4-M 3.5-4 Arsenic 2.8 J 

SF-B-C-4-SP 3.5-4 Aroclor- 1260 0.038 U 
Benzo(a)anthracene 0.250 U 

Benzo(a)pyrene 0.380 U 
Benzo( b)fluoranthene 0.280 U 
Benzo( k)fluoranthene 0.340 U 

Dibenzo(a,h)anthracene 0.090 U 
Dieldrin 0.0038 U 

Indene( 1,2,3-~d)pyrene 0.280 U 
Phenanthrene 0.096 U 

SF-B-5 SF-B-C-5-M 3.5-4 Arsenic 3.2 J 

SF-B-C-5-SP 3.5-4 Aroclor- 1260 0.037 U 
Benzo(a)anthracene 0.040 J 

Benzo(a)pyrene 0.053 J 
Benzo(b)fluoranthene 0.056 J 
Benzo( k) fluoranthene 0.046 J 

Dibenzo(a,h)anthracene 0.088 U 
Dieldrin 0.0037 U 

Lead 14.1 

Indeno( 1,2,3-~d)pyrene 0.041 J 
Phenanthrene 0.025 J 

SF-B-6 SF-B-C-6-M 3.5-4 Arsenic 3.0 J 
Lead 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo( b)fluoranthene 
Benzo( k)fluoranthene 

Dibenzo(a, h)anthracene 
Dieldrin 

Indeno( 1,2,3-~d)pyrene 

SF-B-C-6-SP 3.5-4 Aroclor- 1260 
5.6 

0.035 
0.230 
0.350 
0.260 
0.310 
0.083 
0.0035 
0.260 

Phenanthrene 0.088 U 
, SF-B-7 SF-B-C-7-M 3.5-4 Arsenic 2.2 J 

Lead 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k) fluoranthene 

Dibenzo( a, h)anthracene 
Dieldrin 

Indene( 1,2,3-cd)pyrene 

SF-B-C-7-SP 3.5-4 Aroclor- 1260 
5.6 

0.035 
0.240 
0.350 
0.260 
0.320 
0.084 
0.0035 
0.260 

U 
U 
U 
U 
U 
U 
U 
U 

Phenanthrene 0.089 U 
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TABLE D-5 
(CONT’D) 

Parameter Results Validation yzp (mg/kg)” Qualifie? 
Sam le Sample Identification 
LocaEon 

SF-B-8 SF-B-C-8-M 3.5-4 

SF-B-C-8-M-D 3.5-4 

SF-B-C-8-SP 3.54 

SF-B-C-8-SP-D 3.5-4 

Arsenic 
Lead 

Arsenic 
Lead 

Aroclor- 1260 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Dibenzo(a,h)anthracene 
Dieldrin 

Indeno( 1,2,3-~d)pyrene 
Phenanthrene 
Aroclor- 1260 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo( b)fluoranthene 
Benzo(k) fluoranthene 

Dibenzo( a, h)anthracene 
Dieldrin 

Indeno( 1,2,3-~d)pyrene 
Phenanthrene 

, :  

7.6 J 
4.6 

- 1.9 
4.0 

0.035 
0.230 
0.350 
0.260 
0.310 
0.084 
0.0035 
0.260 
0.089 
0.035 
0.240 
0.350 
0.260 
0.320 
0.084 

0.0035 
0.260 

J 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.090 U 
SF-B-9 SF-B-C-9-M 3.5-4 Arsenic 2.5 J 

Lead 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo( b) fluoranthene 
Benzo( k)fluoranthene 

Dibenzo(a, h)anthracene 
Dieldrin 

Indeno( 1,2,3-cd)pyrene 

SF-B-C-9-SP 3.5-4 Aroclor- 1260 
4.9 

0.035 
0.230 
0.340 
0.260 
0.310 
0.082 
0.0035 
0.260 

U 
U 
U 
U 
U 
U 
U 
U 

Phenanthrene 0.087 U 
SF-B-10 ’ SF-B-C-10-M 3.5-4 Arsenic 3.3 J 

SF-B-C- 1 0-SP 3.5-4 Aroclor- 1260 0.037 U 
Benzo(a)anthracene 0.075 J 

Benzo(a)pyrene 0.110 J 
Benzo( b)fluoranthene 0.077 J 
Benzo(k) fluoranthene 0.073 J 

Dibenzo(a, h)anthracene 0.088 U 
Dieldrin 0.0037 U 

Indeno( 1,2,3-cd)pyrene 0.081 J 
Phenanthrene 0.094 U 

Lead 12.9 
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TABLE D-5 
(CONT'D) 

1418, 

Parameter Results Validation ?8$ (mg/kg)" Qualifier" 

Lead 20.7 

Sample Sample Identification 
Location 

SF-B- 1 1 SF-B-C-11-M 3.5-4 Arsenic 3.8 J 

SF-B-C-1 1-SP 3.5-4 Aroclor- 1260 0.038 U 
Benzo(a)anthracene 0.084 J 

Benzo(a)pyrene 0.081 J 
Benzo( b) fluoranthene 0.080 J 
Benzo( k)fluoranthene 0.081 J 

Dibenzo(a,h)anthracene 0.09 1 U 
U 

Indeno( 1,2,3-cd)pyrene 0.054 J 
Phenanthrene 0.078 J 

SF-B- 12 SP-B-C-12-M 3.5-4 Arsenic 3.2 J 

SF-B-C-12-SP 3.5-4 Aroclor- 1260 0.037 U 
Benzo(a)anthracene 0.240 U 

Benzo(a)pyrene 0.360 U 
Benzo( b)fluoranthene 0.270 U 
Benzo(k) fluoranthene 0.330 U 

.-, ._ @ibenio(a,h)anthracene 0.087 U 
Dieldrin 0.0037 U 

Indene( 1,2,3-cd)pyrene 0.270 U 
Phenanthrene 0.092 U 

SF-B-13 SF-B-C- 13-M 3.5-4 Arsenic 2.5 J 

SF-B-C-13-SP 3.5-4 Aroclor- 1260 0.036 U 
Benzo(a)anthracene 0.240 U 

Benzo(a)pyrene 0.360 U 
Benzo( b) fluoranthene 0.270 U 
Benzo( k)fluoranthene 0.320 U 

Dibenzo( a, h)anthracene 0.085 U 
Dieldrin 0.0036 U 

Indeno(l,2,3-cd)pyrene 0.270 U 
Phenanthrene 0.091 U 

SF-B-14 SF-B-C- 14-M 3.5-4 Arsenic 2.3 J 

Dieldrin 0.0038 

Lead 10.2 

- ~ -- _ -  

Lead 8.0 

SF-B-C- 14-SP 3.5-4 
Lead 

Aroclor- 1260 
Benzo(a)anthracene 

Benzo( a)pyrene 
Benzo( b)fluoranthene 
Benzo( k)fluoranthene 

Dibenzo(a, h)anthracene 
Dieldrin 

Indene( 1,2.3-cd)pyrene 

-- 
12.0 

0.039 . 
0.260 
0.390 
0.290 
0.350 
0.093 
0.0039 
0.290 

Phenanthrene 0.099 U 

000937 
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TABLE D-5 
(CONT’D) 

____ ~ 

Parameter Results Validation ?$;” (mg/kg) Qualifier‘ 

Lead 10.6 

Sam le Sample Identification 
LocaEon 

SF-B- 15 SF-B-C- 15-M 3.5-4 Arsenic 2.9 J 

SF-B-C-15-SP 3.5-4 Aroclor-1260 0.037 U 
Benzo(a)anthracene 0.250 U 

Benzo(a)pyrene 0.370 U 
Benzo(b)fluoranthene 0.270 U 
Benzo( k)fluoranthene 0.330 U 

Dibenzo(a,h)anthracene 0.088 U 
Dieldrin 0.0037 U 

Indeno( 1,2,3-~d)pyrene 0.270 U 
Phenanthrene 0.093 U 

SF-B- 16 SF-B-C- 16-M 3.5-4 Arsenic 2.7 J 

SF-B-C-16-SP 3.5-4 Aroclor- 1260 0.039 .U 
Benzo(a)anthracene 0.260 U 

Benzo(a)pyrene 0.390 U 
Benzo( b) fluoranthene 0.290 U 
Benzo( k) fluoranthene 0.350 U 

Dibenzo(a,h)anthracene 0.093 U 
Dieldrin 0.0039 U 

Indeno( 1,2.3-cd)pyrene 0.290 U 
Phenanthrene 0.098 U 

Lead 12.0 

Qualifier: 
J 
U 
Z 
(-1 

IFP-B1/B2= 
AFP-B= 
SF-B= 
C= 
M =  
SP=. 
D= 

Estimated value 
Not detected above method detection limit 

Validated, no data qualifier 

- - 
- - 
- - Sample reanalyzed 
- - 

Inactive Flyash Pile Basin 1 (northern section)/ Basin 2 (southern section) 
Active Flyash Pile Basin 
South Field Basin 
Characterization for reuse sample 
Metals analytical suite 
Semivolatiles and pesticides/PCB analytical suite 
Duplicate sample collected 



TABLE D-6 
AREA 2, PHASE I SPECIAL MATERIALS AREAS HIGH PURITY GERMANIUM 

. 
MEASUREMENTS a 

HPGe Measurement 
Location Detector Height Detector Reading 

(mg/kg) 
Read Time 

NFA- 12HS 15 cm 77.6 15 minutes 

15 cm 72.9 15 minutes 

l m  29.2 15 minutes 

IFP-B2- 1 HS 15 cm 91.0 15 minutes 

l m  71.4 15 minutes 

l m  39.4 15 minutes 

AFP-HS- 1 31 cm 

l m  

359.7 

119.9 

15 minutes 

15 minutes 

SWUSM-1A 

a SWUSM-lB 
SWUSM-1C 

15 cm 

15 cm 

31 cm 

31 cm 

l m  

l m  

38.5 

44.6 

38.7 

41.9 

25.8 

28.2 

15 minutes 

5 minutes 

15 minutes 

5 minutes 

15 minutes 

5 minutes 

SWUSM-2A 15 cm 25.5 15 minutes 

SWUSM-2B 

SWUSM-2C 

15 cm 

31 cm 

31 cm 

l m  

l m  

27.5 

28.4 

31.4 

28.0 

27.2 

5 minutes 

15 minutes 

5 minutes 

15 minutes 

5 minutes 

SWUSM3A 

SWUSM-3B 

SWUSM3C 

15 cm 

15 cm 

142.9 

286.5 

31 cm 71.2 

31 cm 71.5 

l m  . 31.6 

15 minutes 

5 minutes 

15 minutes 

5 minutes 

15 minutes 

l m  35.2 5 minutes 



TABLE D-6 
(CONT'D) 

Read Time Detector Reading 
(mg/kg) 

Detector Height HPGe Measurement 
Location 

SWUSM-4A 

SWUSM-4B 

15 cm 

15 cm 

31 cm 

31 cm 

l m  

l m  

14.9 

15.0 

16.0 

14.9 

14.3 

16.9 

15 minutes 

5 minutes 

15 minutes 

5 minutes 

15 minutes 

5 minutes 

15 cm 26.8 15 minutes 

29.7 5 minutes 15 cm 

SWUSM-SA 

27.2 15 minutes 

29.9 5 minutes 

l m  28.6 15 minutes 

l m  29.6 5 minutes 

SWUSMBA 15 cm 38.4 5 minutes 

SWUSM-7A- 1 15 cm 22.4 5 minutes 

SWUSM-7A-2 15 cm 27.2 5 minutes 

SWUSM-5B 31 cm 

31 cm 

SWUSM-5C 

NFA = 
HS = 
IFP = 
AFP = 
SWUSM= 
A =  
B= 
C =  

Non Fill Area 
Hot spot 
Inactive Flyash Pile 
Active Flyash Pile 
Southern Waste Units Special Material (area) 
detector height at 15 centimeters 
detector height at 31 centimeters 
detector height at 1 meter 

$300940 



TABLE D-7 
AREA 2, PHASE I ABOVE-WASTE ACCEPTANCE CRITERIA DELINEATION 

BETA-GAMMA SCAN AND SOIL SAMPLING RESULTS 

Depth Total Uranium Validation Tc-99 
(ft.) (mg/Wa Qualifierb (pCi/g) 

Location 

swu 1-1-1 0-0.5 16 NV NA 
swu 1-1-2 0.5-1 16 NV NA 
SWU 1-1-3 1-1.5 36 NV NA 
swu 1-1-4 1.5-2 44 Nv NA 
swu-1-1-5 2-2.5 23 Nv NA 
SWU-1- 1-6 2.5-3 14 NV NA 

Validation Beta-Gamma 
Qualifierb (ccpm) 

NA 0 
NA 0 
NA 0 
NA 0 
NA 0 
NA 0 

swu-1- 1-7 3-3.5 7 NV NA NA 0 
swu-1-2- 1 0-0.5 29 NV NA NA 50 
swu- 1-2-2 0.5-1 71 NV NA NA 50 
swu-1-2-3 1-1.5 56.9 J NA NA 50 

SWU-1-2-3-D 1-1.5 69 Nv NA NA 50 
swu-1-2-4 1.5-2 62 NV NA NA 50 
swu-1-2-5 2-2.5 42 NV NA NA 50 
SWU-1-2-6 2.5-3 14 NV NA NA 50 
swu- 1-2-7 3-3.5 4 NV NA NA 50 
swu-1-3-1 0-0.5 29 NV NA NA 50 
swu- 1-3-2 0.5-1 25 NV NA NA 50 
swu- 1-3-3 1-1.5 25 Nv NA NA 50 
swu-1-3-4 1.5-2 10 NV NA NA 50 
swu-1-3-5 2-2.5 10 Nv NA NA 50 
SWU-1-3-6 2.5-3 11.2 J NA NA 50 

SWU-1-3-6-D 2.5-3 9.2 Nv NA NA 50 
swu-1-3-7 3-3.5 8.9 Nv NA NA 50 
swu-1-4-1 0-0.5 50.5 NV NA NA 50 
swu-1-4-2 0.5-1 44.2 Nv NA NA 50 
swu-1-4-3 1-1.5 82.6 NV NA NA 50 
swu-1-4-4 1.5-2 104 NV NA NA 50 
swu-1-4-5 2-2.5 95.4 NV NA NA 50 
SWU-1-4-6 2.5-3 45.5 NV NA NA 50 
swu-1-4-7 3-3.5 30.9 NV NA NA 50 
swu-1-5-1 0-0.5 71.4 NV NA NA 0 
swu-1-5-2 0.5-1 33.8 J NA NA 0 

SWU-1-5-2-D 0.5-1 39 NV NA NA 0 
swu-1-5-3 1-1.5 46.3 Nv NA NA 0 
swu-1-5-4 1.5-2 35 NV NA NA 0 
SWU-1-5-5 2-2.5 28.2 Nv NA NA 0 
SWU- 1-5-6 2.5-3 13.7 NV NA NA 0 
swu-1-5-7 3-3.5 18.9 J NA NA 0 

SWU- 1 -5-7-D 3-3.5 9.9 NV NA NA 0 
swu-2-1- 1 0-0.5 36.2 NV NA NA 0 
swu-2-1-2 0.5-1 16.2 NV NA NA 0 
swu-2-1-3 1-1.5 12.9 Nv NA NA 0 
swu-2-1-4 1.5-2 6.48 Nv NA NA 0 

2-2.5 5.54 Nv NA NA 0 
2.5-3 3.26 Nv NA NA 0 

swu-2-1-5 
SWU-2- 1-6 
swu-2- 1-7 3-3.5 2.37 NV NA NA 0 
swu-2-2-1 0-0.5 24 NV NA NA 0 
swu-2-2-2 0.5-1 64 NV NA NA 



TABLE D-7 
(C ONT ’ D) 

(CCPm) amml) Depth Total Uranium Validation Tc-99 Validation Beta-G 

swu-2-2-3 1-1.5 20.6 J NA NA 0 
SWU-2-2-3-D 1-1.5 18 NV NA NA 0 

swu-2-2-4 1.5-2 11 NV NA NA 0 
swu-2-2-5 2-2.5 8 Nv NA NA 0 
SWU-2-2-6 2.5-3 6 NV NA NA 0 
swu-2-2-7 3-3.5 5 Nv NA NA 0 
swu-2-3-1 0-0.5 18 NV NA NA 0 
swu-2-3-2 0.5-1 19 NV NA NA 0 
swu-2-3-3 1-1.5 17 NV NA NA 0 
swu-2-3-4 1.5-2 13 Nv NA NA 0 
s w u-2-3 -5 2-2.5 9 NV NA NA 0 
SWU-2-3-6 2.5-3 8.73 J NA NA 0 

SWU-2-3-6-D 2.5-3 8.2 NV NA NA 0 
swu-2-3-7 3-3.5 65 NV NA NA 0 
swu-2-4-1 0-0.5 36 NV NA NA 0 
s w u-2-4-2 0.5-1 16 NV NA NA 0 
swu-2-4-3 1-1.5 8 NV NA NA 0 
swu-2-44 1.5-2 7 NV NA NA 0 
swu-24-5 2-2.5 7 NV NA NA 0 
SWU-2-4-6 2.5-3 8 NV NA NA 0 

(ft.) (mg/kg)” QualifieP (pCi/g) QualifieP Location 

swu-2-4-7 3-3.5 4 NV NA NA 0 
swu-2-5-1 0-0.5 30 NV NA NA 0 
swu-2-5-2 0.5-1 19.3 J NA NA 0 

SWU-2-5-2-D 0.5-1 20 NV NA NA 0 
swu-2-5-3 1-1.5 11.5 NV NA NA 0 
swu-2-5-4 1.5-2 7.7 NV NA NA 0 
swu-2-5-5 2-2.5 7.45 NV NA NA 0 
SWU-2-5-6 2.5-3 5.53 NV NA NA 0 
swu-2-5-7 3-3.5 3.11 J NA NA 0 

SWU-2-5-7-D 3-3.5 4.1 NV NA NA 0 
swu-3- 1- 1 0-0.5 11 NV NA NA 0 
swu-3-1-2 0.5-1 8.41 NV NA NA 0 .  
swu-3-1-3 1-1.5 10.6 Nv NA NA 0 
swu-3-14 1.5-2 66.5 NV NA NA 0 
swu-3-1-5 2-2.5 40.7 Nv NA NA 0 
SWU-3-1-6 2.5-3 8.97 NV NA NA 0 
SWU-3-1-7 3-3.5 3.06 NV NA NA 0 
swu-3-2-1 0-0.5 6.68 NV NA NA 0 
swu-3-2-2 0.5-1 6.93 NV NA NA 0 
swu-3-2-3 1-1.5 9.37 J NA NA 0 

SWU-3-2-3-D 1-1.5 5.7 NV NA NA 0 
swu-3-2-4 1.5-2 11.8 NV NA NA 0 
swu-3-2-5 2-2.5 20.8 Nv NA NA 0 
SWU-3-2-6 2.5-3 40.6 NV NA NA 0 
s w u -3 -2-7 3-3.5 39.5 Nv NA NA 0 
swu-3-3-1 0-0.5 9 NV NA NA 0 
swu-3-3-2 0.5-1 3.21 Nv NA NA 0 

1-1.5 5.54 NV NA 0 NA 
0 

swu-3-3-3 
swu-3-3-4 1.5-2 5.42 NV NA NA 

0430942 



9418 
TABLE D-7 
(CON"' D) 

Depth Total Uranium Validation Tc-99 Validation Beta-Gamma 
(ft.) (mg/Wa QualifieP (pCi/g) QualifieP (ccpm) Location 

swu-3-3-5 2-2.5 17.6 NV NA NA 0 
SWU-3-3-6 2.5-3 57.7 J NA NA 0 

. SWU-3-3-6-D 2.5-3 53 NV NA NA 0 
swu-3-3-7 3-3.5 2.01 NV NA NA 0 
swu-3-4-1 0-0.5 17.6 NV NA NA 0 
swu-3-4-2 0.5-1 28.9 NV NA NA 0 
swu-3-4-3 1-1.5 34 NV NA NA 0 
swu-3-4-4 1.5-2 54.1 NV NA NA 0 
swu-3-4-5 2-2.5 22 1 NV NA NA 0 
SWU-3-4-6 2.5-3 418 NV NA NA 250 
swu-3-4-7 3-3.5 298 NV NA NA 150 
swu-3-5-1 0-0.5 12.2 NV NA NA 0 - 

swu-3-5-2 0.5-1 14.6 J NA NA 0 
SWU-3-5-2-D 0.5-1 8.9 NV NA NA 0 
swu-3-5-3 1-1.5 12.9 NV NA NA 0 
swu-3-5-4 1.5-2 25.9 NV NA NA 0 
swu-3-5-5 2-2.5 50.7 NV NA NA 0 
SWU-3-5-6 2.5-3 40.4 NV NA NA 0 
swu-3-5-7 3-3.5 33.2 J NA NA 0 

S W U-3 -5-7-D 3-3.5 29 NV NA NA 0 
swu-4-1- 1 0-0.5 12.8 NV 1 NV 0 

swu-4- 1-1-Y 0-0.5 17.212.2 pCilg' Jd 1.4110.51 Ud 0 
swu-4-1-2 0.5-1 13.3 NV 1.3 NV 0 

swu-4-1-2-Y 0.5-1 12.511.6 pCilg' Jd 1.4W0.31 Ud 0 
swu-4-1-3 1-1.5 17 NV 1.2 NV 0 
swu-4-1-4 1.5-2 17.6 NV 1.2 NV 0 
swu-4-1-5 2-2.5 31.9 NV 1.5 NV 0 
SWU-4-1-6 2.5-3 56.3 NV 1.4 NV 0 
swu-4-1-7 3-3.5 66.3 NV 1.4 NV 0 
s w u-4-2- 1 0-0.5 20.9 NV 1.3 NV 0 
swu-4-2-2 0.5-1 14.7 NV 1.1 NV 0 
swu-4-2-3 1-1.5 17.5 J 1.67 U 0 

SWU-4-2-3-D 1-1.5 19 NV 0.65 NV 0 
swu-4-2-4 1.5-2 84.5 NV 1.3 NV 0 
swu-4-2-5 2-2.5 69.6 NV 1.3 NV 0 
SWU-4-2-6 2.5-3 72.7 NV 1.2 NV 0 
swu-4-2-7 3-3.5 65.2 NV 1.2 NV 0 

000943 



TABLE D-7 
(CONT’D) 

Depth Total Uranium Validation Tc-99 Validation Beta-Ga 
(ft.) (mg/kg)” QualifieP (pCi/g) Qualifierb Location 

swu-4-3-1 0-0.5 26.4 NV 1.3 NV 0 
swu-4-3-2 0.5-1 23.8 NV 1.5 NV 0 
swu-4-3-3 1-1.5 50.5 Nv 1.6 NV 0 
swu-4-3-4 1.5-2 81 NV 1.3 NV 0 
swu-4-3-5 2-2.5 99 NV 1.9 NV 0 
SWU-4-3-6 2.5-3 88 J 1.9 U 0 

SWU-4-3-6-D 2.5-3 92 NV 0.62 NV 0 
swu-4-3-7 3-3.5 123 NV 1.6 NV 0 
swu-44-1 0 4 . 5  36.7 NV 1.4 NV 0 
swu-4-4-2 0.5-1 20.4 Nv 1.4 NV 0 
swu-4-4-3 1-1.5 13.2 NV 1.3 NV 0 
swu-4-4-4 1.5-2 12.2 NV 1.4 NV 0 
swu-4-4-5 2-2.5 23.9 NV 1.3 NV 0 
SWU-4-4-6 2.5-3 55.8 NV 1.4 NV 0 
swu-4-4-7 3-3.5 30.6 NV 1.5 NV 0 
swu-4-5-1 0-0.5 25.4 NV 1.4 NV 0 

s w u-4-5-2 0.5-1 14.7 J 1.73 U 0 
SWU-4-5-2-D 0.5-1 13 NV 0.57 NV 0 

swu-4-5- 1-Y 0-0.5 22.4/3.1 pCi/gc Jd 1.33/0.35 Ud 0 

sw u-4-5-2-Y 0.5-1 10.2/1.3 pCi/gc Jd 1.8Y0.46 Ud 0 
swu-4-5-3 1-1.5 
swu-4-54 1.5-2 
swu-4-5-5 2-2.5 

11.8 
13.6 
34.5 

NV 1.2 NV 
NV 1.1 NV 
NV 1.3 NV 

SWU-4-5-6 2.5-3 46.2 Nv 1.3 NV 0 
swu-4-5-7 3-3.5 50.7 J 1.83 U 0 

SWU-4-5-7-D 3-3.5 49 NV 0.53 NV 0 
SWU-5-1-48 23.5-24 10 NV NA NA 0 
swu-5-2-34 

swu-5-2-34-Y 
swu-5-2-35 
swu-5-3-2 
SWU-5-3-36 
swu-5-4-29 
swu-5-5-13 
SWU-5-6-41 
SWU-5-7-46 
SWU-5-8-44 
SWU-5-8-45 
SWU-5-8-46 
SWU-5-8-47 

SWU-5-8B-54 
swu-5-9-39 
swu-5-9-40 
swu-5-9-42 
swu-5- 10-21 
swu-5-10-24 
SWU-5-10-29 
swu-5-10-31 
swu-5- 10-32 

16.5-17 
16.5-17 
17-17.5 
0.5-1 

17.5-18 
14-14.5 
6-6.5 

20-20.5 
22.5 -23 
21 5 2 2  
22-22.5 
.22.5-23 
23-23.5 
26.5-27 
19-19.5 
19 5 2 0  
20.5-21 
10-10.5 
11 5 1 2  
14-14.5 
15-15.5 
15.5-16 

612 
1170/180 pCi/gc 

75.2 
14 

1.24 
2 

424 
1.39 
626 
138 
1130 
1140 
1070 
195 

2080 
1220 
144 
292 
520 
186 

4980 
1290 

NV 

NV 
NV 
NV 
NV 
NV 
NV 
Nv 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
Nv 
NV 
Nv 
NV 
NV 
Nv 

-d 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

950 
950 
200 
0 
0 
0 

150 
0 

3950 
100 
950 
1950 
750 
400 
550 
600 
0 

NA 
NA 
NA 350 
NA 1000 
NA 0 

OOQ944 



TABLE D-7 
(CONT’D) 

, 

Depth Total Uranium Validation Tc-99 Validation Beta-Gamma 
(ft.1 (mglkg)” Qualifierb @Cilg) Qualifierb (ccpm) 

Location 

SWU-5-11-36 17.5-18 1.18 NV NA NA 
swu-5-12-32 
swu-5-13-32 

SWU-5-13-32-D 
swu-5- 14- 15 
swu-5- 15-37 
SWU-5- 15-38 
swu-5-15-39 
swu-5-15-40 
swu-5-15-43 
swu-5-15-45 
SWU-5-15-46 
swu-5-15-47 
swu-5- 15-48 
swu-5-15-49 
swu-5- 15-50 
swu-5-15-51 
swu-5-15-52 
SWU-5-16-37 

SWU-5- 16-4 1 
SWU-5-16-42 
SWU-5-16-43 
SWU-5-16-44 
SWU-5-16-45 
swu-5-17-32 
swu-5-18-37 
SWU-5- 18-38 
SWU-5- 18-4 1 
swu-5-19-44 
SWU-5- 19-48 
swu-5-19-49 

SWU-5-19-49-R-D 
SWU-5- 19-49-R-D 

swu-5-19-50 
swu-5-20-49 
swu-5-20-50 
swu-5-20-51 

SWU-5-20A-45 
SWU-5-20A-49 
S W U-5 -20B-49 
SWU-5-20B-50 
swu-5-21-45 
SWU-5-21-46 
swu-5-2 1-47 
swu-5-21-48 
swu-5-21-51 

15.5-16 
15.5-16 
15.5-16 
7-7.5 

18-18.5 
18.5-19 
19-19.5 
19.5-20 
21-21.5 
22-22.5 
22.5-23 
23-23.5 
23.5-24 
24-24.5 
24.5-25 
25-25.5 
25.5-26 
18-18.5 
18.5-19 
19-19.5 
19 5 2 0  
20-20.5 
20.5-21 
21-21.5 
21 5 2 2  
22-22.5 
15.5-16 
18-18.5 
18.5-19 
20-20.5 
21.5-22 
23.5-24 
24-24.5 
24-24.5 
24-24.5 
24.5-25 
24-24.5 
24.5-25 
25-25.5 
22-22.5 
23.5-24 
23.5-24 
24.5-25 
22-22.5 
22.5-23 
23-23.5 
23.5-24 
25-25.5 

1.72 
3.2 

2.815.3 
632 
2180 
9090 
3690 
98 1 
1810 
646 
3980 
2120 
1970 
1110 
49 1 
3660 
168 
218 
1430 
3220 
3610 
2370 
1700 
444 
226 
243 
469 
1390 
1930 
8890 
242 
1480 
1580 
1770 
2000 
1870 
1180 
287 
608 
88 1 

2250 
377 
40 1 
277 
486 
2640 
1820 
773 

NV 
J 

NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
J 

Nv 
NV 
Nv 
Nv 
NV 
NV 
NV 
Nv 
Nv 
Nv 
Nv 
NV 
NV 
NV 
NV 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0 
0 
0 
0 

750 
lo00 
8000 
1450 
lo00 
1000 
900 
3000 
lo00 
lo00 
1250 
250 
1850 
150 
150 
1000 
2000 
1450 
lo00 
450 
550 
200 
350 
150 
1000 
1000 
1500 
300 
lo00 
1700 
1700 
1700 
850 
850 
450 
150 
550 
1750 
300 
350 
150 
200 
lo00 
800 
400 

4306345 



TABLE D-7 
(CONT'D) 

Depth Total Uranium Validation Tc-99 Validation Beta-G 
Location (ft.1 (mg/kg)" Qualifier" (pCi/g) Qualifier" 

swu-5-2 1-52 
SWU-5-2 1-53 
swu-5-22-51 

S WU-5 -22B-52 
S WU-5-22B-53 
swu-5-23-47 
SWU-5-23-48 
swu-5-23-49 

S W U-5 -23 B-50 
SWU-5-23B-5 1 
SWU-5-23B-52 
SWU-5-24A-50 
swu-5-25-54 

S WU-5 -26A-49 
SWU-5-26A-49-D 

swu-5-27-49 
swu-5-27-50 
swu-5-27-51 
swu-5-27-52 
swu-5-27-53 
swu-5-27-54 

SWU-5-28A-54 
SWU-5-28A-55 
SWU-5-28A-56 
SWU-5-29-48 
swu-5-29-49 
swu-5-29-50 
swu-5-29-51 

SWU-5-29A-49 
SWU-29A-50 
SWU-5-30-46 
swu-5-30-47 
SWU-5-30-48 
swu-5-30-49 
SWU-5-3 1-48 
swu-5-31-49 
SWU-5-3 1-50 
swu-5-32-54 
swu-5-33-47 
SWU-5-33-48 
swu-5-33-49 
swu-5-33-50 
swu-5-33-51 
swu-5-33-52 
swu-5-33-53 
SWU-5-36-47 
swu-5-37-54 
SWU-5-38-62 
S WU-5-39-60 

25.5-26 
26-26.5 
25-25.5 
25.5-26 
26-26.5 
23-23.5 
23.5-24 
24-24.5 
24.5-25 
25-25.5 
25.5-26 
24.5-25 
26.5 -27 
24-24.5 
24-24.5 
24-24.5 
24.5-25 
25-25.5 
25.5-26 
26-26.5 
26.5-27 
26.5-27 
27-27.5 
27.5-28 
23.5-24 
24-24.5 
24.5-25 
25-25.5 
24-24.5 
24.5-25 
22.5-23 
23-23.5 
23.5-24 
24-24.5 
23.5-24 
24-24.5 
24.5-25 
26.5-27 
23-23.5 
23.5-24 
24-24.5 
24.5-25 
25-25.5 
25.5-26 
26-26.5 
23-23.5 
26.5-27 
30.5-31 
29.5-30 

1020 
569 
949 
1660 
1810 
800 
804 
683 
302 
106 
1870 
709 
86.4 
619 
482 
39 1 
342 
852 
1020 
1880 
2140 
252 
670 
99.3 
234 
1260 
1530 
2090 
553 
1370 
444 
935 
1410 
2070 
193 
1180 
2510 
27.4 
294 
1260 
772 
417 
1570 
690 
2660 
93 1 
552 
416 
3 16 

NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

500 
400 
lo00 
1150 
1550 
450 
750 
1050 
300 
850 
lo00 
450 
40 
450 
450 
250 
200 
550 
750 
850 

100 
100 
0 

600 
1500 
450 
250 
1200 
200 
450 
1450 
500 
150 
750 
2000 

0 
350 
550 
350 
400 
1250 
850 

:: 
300 
750 
200 

008946 



TABLE D-7 
(C ONT ' D) 

Depth Total Uranium Validation Tc-99 Validation Beta-Gamma 
(ft.1 (mg/kg)" Qualifie? (pCi/g) Qualifierb (ccpm) Location 

SWU-5-39-60-D 29.5-30 443 NV NA NA 200 
S WU-5 -40-56 27 5 2 8  315 NV NA NA 100 

aResults reported as dry weight 
bQualifier: 

NV = Not validated 
U = Not detected above method detection limit 
J = Estimated value 
(-) = Validated, no data qualifer 

'Split sample collected by OEPA and submitted to off-site lab for analysis; results reported in pCi/g 
(DOE results reported in mg/kg). 
dData qualifier applicable to DOE results only. 

mg/kg = Milligrams per kilogram or parts per million (ppm) 
pCi/g = picocuries per gram 
ccpm = Corrected counts per minute 
SWU = Southern Waste Units 
NA = Not analyzed 

800947 



TABLE D-8 

HIGH PURITY GERMANIUM MEASUREMENTS, TOTAL URANIUM 
AREA 2, PHASE I ABOVE-WASTE ACCEPTANCE CRITERIA e 

a 

a 

Northing Detector 
Height Location Measurement Result 

Identification (mg/kg) 

swu- 1 l m  477520.092 1348035.809 SWU-1-1-G 58.2 

31 cm 477520.092 1348035 309 SWU- 1-1-G 66.7 

swu-2 l m  477567.422 134022.114 SWU-2-1-G 36.4 

31 cm 477567.422 1348022.114 SWU-2-1-G 46.1 

swu-3 l m  477974.996 13481 15.232 SWU-3-1-G 18.5 

31 cm 477974.966 13481 15.232 SWU-3-1-G 16.6 

swu-4 lm 478098.104 1347456.51 1 SWU-4-1-G 26.1 

31 cm 478098.104 1347456.51 1 SWU-4-1-G 21.8 

swu-5 l m  

l m  

l m  

l m  

l m  

l m  

l m  

l m  

l m  

l m  

l m  

l m  

l m  

l m  

477950 

477943 

477984.443 

477984.62 1 

478057.924 

478020.448 

478020.922 

477948.102 

478093.584 

477983.479 

477948.545 

477984.385 

477929.4 

477911.8 

1347499 

1347511 

1347601.583 

1347559.769 

1347559.254 

1347622.57 

1347537.8 1 

1347580.407 

1347580.702 

13475 17.81 1 

1347622.043 

1347642.908 

1347529.9 

1347497.9 

SWU-5-39-G 

SWU-5-40-G 

SWU-5-41-G 

SWU-5-42-G 

SWU-5-43-G 

S W U-5 -44-G 

SWU-5-45-G 

SWU-5-46-G 

SWU-5-56-G 

SWU-5-59-G 

SWU-5-62-G 

SWU-5-65-G 

SWU-5-66-G 

SWU-5-67-G 

15.3 

23.1 

20.1 

16.5 

18.1 

47.5 

17.1 

20.5 

22.4 

20.5 

22.2 

44.6 

76.4 

21.7 

mg/kg = milligrams per kilogram 
SWU = Southern Waste Units 
G = Gamma measurement (HPGe) 
m = meter 
cm = centimeter 



TABLE D-9 
AREA 2, PHASE 1 ABOVE-WASTE ACCEPTANCE CRITERIA AREA 0 SAMPLING COORDINATES AND SURFACE ELEVATIONS 

Location Northing Easting Surface Elevation 
(Mean Sea Level) 

swu-5-1 
SWU-5-2 
swu-5-3 
swu-54 
swu-5-5 
S W U-5 -6 
swu-5-7 
SWU-5-8 
swu-5-9 
swu-5-10 
swu-5-11 
swu-5-12 
swu-5-13 
SWU-5-14 
swu-5-15 
SWU-5-16 
swu-5-17 
SWU-5-18 
swu-5-19 
swu-5-20 
swu-5-21 
swu-5-22 
swu-5-23 
swu-5-24 
swu-5-25 
SWU-5-26 
swu-5-27 
SWU-5-28 
swu-5-29 
swu-5-30 a swu-5-31 

478020.334 
478064.899 
478079.088 
478039.573 
477991.585 
477946.081 
477940.565 
477974.259 
4780 17.543 
478053.908 
478060.938 
478042.2 12 
478003.292 
477980.801 
477977.69 
477994.74 1 

47804 1.123 
4780 14.639 
477964.439 
477957.369 
477957.369 
477950.298 
477950.298 
477943.5 
477936.3 
477936.4 
477929.8 
47791 1.8 
477943.7 
477936.53 
477929.41 

1347525.759 
1347548.063 
1347593.7 19 
13476 19.393 
1347627.526 
1347612.55 
1347566.276 
1347529.5 16 
134754 1.79 
1347554.66 
1347577.389 
1347590.644 
1347592.587 
1347585.4 17 
1347561.498 
1347543.362 
1347560.957 
1347558.299 
1347522.786 
13475 15.7 19 
1347529.861 
1347508.648 
1347522.790 
13475 15.7 
1347508.7 
1347522.9 
13475 15.5 
1347497.9 
1347530 
1347537 

1347529.98 

574.395 
570.743 
567.39 
563.91 
566.127 
562.866 
577.598 
576.36 
573.407 
570.074 
567.302 
566.024 
565.22 
565.89 
576.342 
574.698 
570.902 
572.96 
577.076 
577.56 
577.73 
577.69 
577.23 
577.8 
577.5 
577.8 
577.7 
569.3 
577.8 
578.04 
577.96 



TABLE D-9 

0 (CONT'D) 

Location Northing Surface Elevation 
(Mean Sea Level) Easting 

swu-5-32 
swu-5-33 
swu-5-34 
swu-5-35 
SWU-5-36 
swu-5-37 
swu-5-38 
swu-5-39 
SWUJ -40 

477922.29 
477922.39 
477936.6 
477929.5 
477922.5 
4779 15.4 
4779 15.2 
477950 
477943 

1347522.95 
1347537.1 
134755 1.1  
1347544.1 
134755 1.2 
1347544.2 
1347530 . 

1347499 
1347511 

578.31 
578.46 

NA" 
NA" 

575.8 
577.7 
569.3 
577.1 
577.9 

SWU = Southern Waste Units 
NA = Not applicable 
"Borings relocated; no elevation taken. 



. 

TABLE D-10 
INDICATOR CODING USED TO DETERMINE EXTENT OF ABOVE-WASTE ACCEPTANCE 

CRITERIA AREA IN AREA 2, PHASE I INACTIVE FLYASH PILE 

Beta Gamma Total Uranium 
Indicator Measurement Result Sample Top Depth Bottom 

Location (fi) Depth (ft) Code 
(ccpm) ( m g k ) ”  

swu-5-1 0 
23.5 

23.5 0 ‘ 0  
24 0 0 

NA 
10 

swu-5-2 0 
10 

10.5 
11 
14 

14.5 
15 
16 

16.5 

10 
10.5 
11 
14 

14.5 
15 
16 

16.5 
17 

0 
250 
250 
NR 
0 

150 
NR 
100 
950 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

6 12/ 1 1 70b 
17 17.5 1 200 75.2 
18 27 0 0 NA 

swu-5-3 0 0.5 0 0 

0.5 1 0 0 
1 17.5 0 0 

17.5 18 0 0 

NA 
14 

NA 
1.24 

18 27 0 0 NA 
swu-5-4 0 14 0 0 NA 

14 14.5 0 0 2 
14.5 27 0 0 NA 

swu-5-5 0 5.5 0 0 NA 
5.5 6 1 150 NA 
6 6.5 1 150 424 

6.5 7 1 100 NA 
7 27 0 0 NA 

SWU-5-6 0 19 0 0 NA 
19 20 0 NR NA 
20 20.5 0 0 

20.5 26 0 0 
1.39 
NA . 

26 27 ’ 0 NR NA 
I .  

swu-5-7 0 19.5 0 0 a80951 



TABLE D-10 
(CONT'D) 

Beta Gamma Total Uranium 
Indicator Measurement Result Sample Top Depth Bottom 

(mg/Wa 
Code 

(ccpm) Location (ft) Depth (ft) 

19.5 20 1 400 NA 
20 21 e 1  NR NA 
21 21.5 1 1000 NA 

21.5 22 2 3450 NA 
22 22.5 2 1450 NA 

22.5 23 1 3950 626 
23 23.5 1 1450 NA 

23.5 24 1 1250 NA 
24 24.5 1 2450 NA 

24.5 25 1 550 NA 
25 25.5 1 1000 NA 

25.5 26 1 1450 NA 
26 26.5 1 150 NA 

26.5 27 0 50 NA 
SWU-5-8 0 20 0 0 NA 

20 21.5 1 NR NA 
21.5 22 1 100 138 
22 22.5 2 950 1130 

22.5 23 2 1950 1140 
23 23.5 2 750 1070 

23.5 26.5 1 NR NA 
26.5 27 1 400 195 

swu-5-9 0 19 0 0 NA 
19 19.5 2 550 2080 

19.5 20 2 600 1220 
20 20.5 0 0 NA 

20.5 21 1 250 144 



TABLE D-10 
(CONT'D) 

- 143.8 

Sample Top Depth Bottom Beta Gamma Total Uranium 
Indicator Measurement Result 

(mg/Wa 
Code 

(ccpm) 

swu-5-10 0 
10 

10.5 
11 

11.5 
12 

13.5 
14 

14.5 
15 

15.5 

10 
10.5 
11 

11.5 
12 

13.5 
14 

14.5 
15 

15.5 
16 

0 
1 
1 

1 

1 
1 
1 
1 
1 
2 
2 

0 
150 
100 
200 

550 
NR 
250 
350 
350 
3500 
lo00 

NA 
292 
NA 
NA 

520 
NA 
NA 
186 
NA 

4980 
1290 

16 27 0 0 NA 
swu-5-11 0 17.5 0 0 NA 

17.5 18 0 0 1.18 
18 27 0 0 NA 

swu-5-12 0 15.5 0 0 
15.5 16 0 0 

NA 
1.72 

16 27 0 0 NA 
swu-5-13 0 15.5 0 0 NA 

15.5 16 0 0 3.2; 2.81 5.3' 

16 27 0 0 NA 
swu-5-14 0 7 0 0 NA 

7 7.5 1 750 632 
7.5 8 1 200 NA 
8 11 0 0 NA 
11 11.5 1 200 NA 

000953 



TABLE D-10 
(CONT’D) 

Beta Gamma Total Uranium 
Indicator Measurement Result Sample Top Depth Bottom 

( m g k ) ”  
Code 

(ccpm) Location (ft) Depth (ft) 

SWU-5-15 0 
17.5 
18 

18.5 
19 

19.5 
20 
21 

21.5 
22 

22.5 
23 

23.5 
24 

24.5 
25 

25.5 

17.5 
18 

18.5 
19 

19.5 
20 
21 

21.5 
22 

22.5 
23 

23.5 
24 

24.5 
25 

25.5 
26 

0 

1 

2 
2 
2 
1 
2 
2 
2 
1 
2 
2 
2 
2 

0 
150 
1000 
8o00 
2000 
1000 
NR 
1000 
1500 
900 
3000 
lo00 
lo00 
1250 
250 
1850 
150 

NA 
NA 

2180 
9090 
3690 
98 1 
NA 
1810 
NA 
646 
3980 
2120 
1970 
1110 
49 1 
3660 
168 

26 27 0 0 NA 

SWU-5-16 0 18 0 0 NA 

18 18.5 1 150 218 

18.5 19 2 1000 1430 

19 19.5 2 2000 
19.5 20 2 1450 

20 20.5 2 lo00 
20.5 21 2 450 
21 21.5 1 550 

21.5 22 1 200 
22 22.5 1 350 

3220 
3610 
2370 
1700 
444 
226 
243 

22.5 27 0 0 NA 

swu-5-17 0 15.5 0 0 
15.5 16 1 150 

NA 
469 



TABLE D-10 
(CONT’D) 

Beta Gamma Total Uranium 
Indicator Measurement Result Sample TopDepth Bottom 

(mg/kg)” 
Code 

(CCPm) Location (fi) Depth (fi) 

S WU-5- 18 0 .  16 0 0 NA 
16 17.5 0 NR NA 

17.5 18 0 0 NA 
18 18.5 2 lo00 1390 

18.5 19 2 lo00 1930 
19 19.5 2 150 NA 

19.5 20 2 350 NA 
20 20.5 2 1500 8890 

swu-5-19 0 19.5 0 0 NA 

19.5 20 1 150 NA 
20 21.5 1 NR NA 

21.5 22 1 300 242 
22 22.5 2 550 NA 

22.5 23 a 23 23.5 
2 
2 

650 
300 

NA 
NA 

23.5 24 2 lo00 1480 
24 24.5 2 ’  1700 1580/2000/1770‘ 

24.5 25 2 850 1870 

~~ ~ 

swu-5-20 0 21 0 0 NA 
21 22 2 NR NA 

22 22.5 1 550 88 1 
- 22.5 24 1 NR NA 

24 24.5 2 1750 1 180/2250/377d 
24.5 25 1 450/350 287/401d 
25 25.5 1 150 608 

25.5 27 1 NR NA 



TABLE D-10 
(CONT’D) 

Beta Gamma Total Uranium 
Indicator Measurement Result Sample Top Depth Bottom 

( m g k ) ”  
Code 

(ccpm) Location (ft) Depth (ft) 

swu-5-21 0 22 0 0 NA 
22 22.5 1 150 277 

22.5 23 1 200 486 
23 23.5 2 lo00 2640 

23.5 24 2 800 1820 
24 25 2 NR NA 
25 25.5 1 400 773 

25.5 26 1 500 1020 
26 26.5 1 400 569 

26.5 27 1 50 NA 
SWU-5-22 0 25 0 0 NA 

25 25.5 1 lo00 949 
25.5 26 2 1150 1660 
26 26.5 2 1550 1810 

swu-5-23 0 23 0 0 NA 
23 23.5 1 450 800 

23.5 24 1 750 804 
24 24.5 1 1050 683 

24.5 25 1 300 302 
25 25.5 1 850 106 

25.5 26 2 1000 1870 

s w u-5 -24 0 23 0 0 

23.5 24 0 0 
23 23.5 1 100 

24 24.5 1 400 
24.5 25 1 450 

NA 
NA 
NA 
NA 
709 

25 27 0 NR NA 

swu-5-25 0 26.5 0 0 NA 
26.5 27 0 40 86.4 



TABLE D-10 
(C ONT ’ D) 

Sample Top Depth - 
Location 

Beta Gamma Total Uranium 
Indicator Measurement Result Bottom 

n ,  

SWU-5-26 0 23 0 0 NA 

23 23.5 2 300 NA 

23.5 24 2 200 NA 
24 24.5 1 450 619/482‘ 

24.5 25 1 400 NA 
25 25.5 1 450 NA 

25.5 27 1 NR NA 
swu-5-27 0 23.5 0 0 NA 

23.5 24 1 200 NA 

24 24.5 1 250 39 1 
24.5 25 1 200 342 
25 25.5 1 550 852 

25.5 26 1 750 1020 
26 26.5 2 850 1880 

26.5 27 2 1000 2 140 
S WU-5-28 0 26.5 0 0 NA 

26.5 27 1 100 252 
27 27.5 1 350 670 

27.5 28 1 100 99.3 
swu-5-29 0 23.5 0 0 NA 

23.5 24 1 0 234 

24 24.5 2 600 12601553‘ 
24.5 25 2 1500 1530/ 1370‘ 
25 25.5 2 450 2090 

25.5 27 2 NR NA 

swu-5-30 0 22.5 0 0 NA 
22.5 23 1 200 444 
23 23.5 1 450 935 

23.5 24 2 1450 1410 
24 24.5 2 500 2070 



TABLE D-10 
(CONT'D) 

i Sample Top Depth Bottor 

swu-5-31 0 23.5 0 

23.5 24 1 

24 24.5 2 

0 
150 
750 

NA 
193 

1180 
24.5 25 2 2000 2510 

swu-5-32 0 26.5 0 0 NA 
26.5 27 0 0 27.4 

s w u-5-3 3 0 23 0 0 NA 
23 23.5 1 350 294 

23.5 24 2 550 
24 24.5 1 350 

24.5 25 1 400 
25 25.5 2 1250 

25.5 26 1 850 

1260 
772 
417 
1570 
690 

26 26.5 2 1400 2660 
26.5 27 2 650 NA 

SWU-5-36 0 22.5 0 0 

22.5 23 1 250 

23 23.5 1 850 
23.5 24 0 450 

NA 
NA 
93 1 
NA 

24 24.5 0 450 NA 

24.5 25 0 450 
25 25.5 0 400 

NA 
NA 

25.5 27 0 NR NA 
swu-5-37 0 26 0 0 NA 

26 26.5 1 200 NA 
26.5 27 1 300 552 

swu-5-38 0 30.5 0 0 

30.5 31 1 750 

31 31.5 1 250 

NA 
416 
NA 

31.5 32 1 100 NA 



TABLE D-10 Ma8 
(CONT'D) 

Beta Gamma Total Uranium 
Measurement Result Indicator 

Code 
Sample TopDepth Bottom 

( m g W a  (ccpm) Location (ft) Depth (ft) 

swu-5-39 0 29.5 0 0 NA 
29.5 30 1 200 3 16/43' 
30 32 0 0 NA 

swu-5-40 0 26 0 0 NA 
26 26.5 0 50 NA 

26.5 27 0 50 NA 
27 27.5 0 50 NA 

27.5 28 1 100 3 15 

aResults reported on dry weight basis 
bSplit sample with OEPA; offsite lab analysis 

'Duplicate sample; first result analyzed by offsite lab by alpha spec method; second and third results 
analyzed by FEMP lab by alpha spec and ICP/MS, respectively 

dFirst result from SWU-5-20; second result from SWU-5-20A (second attempt to reach depth); third 
result from SWU-5-20-B (third attempt to reach depth) 

'Duplicate sample 

First result from SWU-5-29; second result from SWU-5-29A (second attempt to reach depth) 

ccpm = corrected counts per minute 
SWU = Southern Waste Units 
NA = Not Analyzed 
NR = No recovery 



TABLE D-11 
AREA 2, PHASE I FIRING RANGE LEAD CONCENTRATIONS 

OCTOBER 1996 

Sample Location Depth (ft.) X-Ray Fluorescence Lab Analytical Result 
Reading (mg/kg) (mg/kg)” 

PB- 1 1-0-3 0- 1 132 110/112 

1-2 19 NA 

PB- 12-0-3 0-1 
1-2 

65 
3 

NA 
NA 

PB-13-0-3 0- 1 
1-2 

51 
35 

NA 
NA 

PB- 14-0-3 0- 1 
1-2 

1165 
367 

NA 
NA 

PB-15-0-3 0- 1 99 NA 

PB- 16 0- 1 
1-2 

167 
75 

NA 
NA 

PB- 17B 0- 1 
1-2 

440 
ND 

NA 
NA 

PB- 18 0- 1 
1-2 

1142 
254 

1431/1398 
NA 

PB- 19 0- 1 
1-2 

866 
1065 

NA 
NA 

PB-20 0- 1 
1-2 

21 1 
30 

NA 
NA 

2-3 2 NA 



TABLE D-11 
(CONT’D) 

Sample Location Depth (ft.) X-Ray Fluorescence Lab Analytical Result 
Reading (mglkg) (mglkg)” 

PB-2 1 0- 1 
1-2 

104c 
NM 

~ 

NA 
NA 

PB-2 1 B 0-0.5 
0.5-1 
1-1.5 
1.5-2 
2-2.5 

13 
388 
296 
33 
25 

NA 
NA 

2 101293 
56/56 
NA 

~ 

PB-22 0- 1 609 4231445 
1-2 41 32137 
2-3 28d NA 

PB-23 0- 1 494 NA 
1-2 3od NA 
2-3 27 NA 

PB-24 0- 1 48 1 NA 
1-2 2 9  NA 
2-3 17 NA 

PB-25 0- 1 1013 NA 
1-2 4 Id NA 
2-3 31 NA 

PB-26 0- 1 63d NA 
1-2 23 NA 
2-3 ND NA 

PB-27 0- 1 4 9  NA 

1-2 24 NA 
2-3 7 NA 

PB-28 0- 1 292 NA 
1-2 2 NA 
2-3 NM NA 
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TABLE D-11 
(CONT’D) a 

Sample Location Depth (ft.) X-Ray Fluorescence Lab Analytical Result 
Reading (mglkg) (mg/kg)” 

~ 

PB-29 0- 1 
1-2 . 

452 
138 

NA 
NA 

2-3 NM NA 
PB-30 0- 1 1573 NA 

1-2 166 NA 

PB-3 1 0- 1 
1-2 

75 
10 

NA 
NA 

2-3 NM NA 
PB-32 0- 1 96 NA 

1-2 NM NA 
I .  2-3 NM NA 

PB-33 0- 1 96 NA 
1-2 NM NA 

- - s, a 2-3 NM NA 

PB-34 0- 1 
1-2 

583 
495 

NA 
4 121402 

PB-35 0- 1 

1-2 
5 9  

15 
NA 
NA 

PB-36 0- 1 
1-2 

42 
NM 

49/57 
NA 

PB-37 0- 1 
1-2 

2906 
233 

NA 
NA 

PB-38 0- 1 
1-2 

101 
22d 

NA 
NA 



TABLE D-11 
(CONT'D) 

Sample Location Depth (ft.) X-Ray Fluorescence Lab Analytical Result 
Reading (mg/kg) (mg/kgY 

PB-39 0-0.5 
0.5-2 

76 
NM 

NA 
NA 

2-3 NM NA 
PB-40 0-0.5 34d NA 

0.5-1 
1-2 

11 
NM 

NA 
NA 

2-3 NM NA 
PB-4 1 0-0.5 31 NA 

0.5-2 NM NA 
2-3 NM NA 

PB-42 0-0.5 92 NA 
0.5-2 NM NA 

PB-43 0-0.5 
0.5-1 

6 Id 
10 

NA 
NA 

1-2 NM NA 

PB = Sample location indicator (former firing range) 
NM = No measurement taken 
NA = Not analyzed 
ND 
mg/kg = Milligrams per kilogram or parts per million (ppm) 
aFirst value is analysis by inductively coupled argon plasma (ICP); second value is analysis by graphite 
furnace atomic absorption (GFAA) 
9- to 5-fOOt interval composited 
cMeasurement taken on 0-3 ft  composite 
dAverage of two readings 

= Not detected at concentrations above the method detection limit 

' 



TABLE D-12 *- a418 
AREA 2, PHASE I FIRING RANGE LEAD CONCENTRATIONS, DECEMBER 1997 

Results Validation a Location (mg/Wb Qualifief Parameter 
Sample 

(ft.) 
Sample Number" 

A2PIPB- 1 A2PIPB- 1 - 1 -M 0 - 0.5 Total Lead 43.1 NV 
A2PIPB- 1 -2-M 0.5 - 1 Total Lead 17.7 NV 
A2PIPB- 1 -3-M 1 - 1.5 Total Lead 16.9 NV 
A2PIPB- 1 -4-M 1.5 - 2 Total Lead 19.8 NV 
A2PIPB-1-5-M 2 - 2.5 Total Lead 14.2 NV 
A2PIPB- 1-6-M 2.5 - 3 Total Lead 8 NV 
A2PIPB- 1 -7-M 3 - 3.5 Total Lead 7.2 NV 
A2PIPB-1-8-M 3.5 - 4 Total Lead 7.5 NV 

A2PIPB-2 A2PIPB-2- 1 -M 0 - 0.5 Total Lead 3623 NV 
A2PIPB-2- 1 -M-Y 0 - 0.5 TCLP Lead 29.0 mg/L NV 
A2PIPB-2-2-M 0.5 - 1 Total Lead 118 NV 
A2PIPB-2-3-M 1 - 1.5 Total Lead 162 NV 
A2PIPB-2-4-M 1.5 - 2 Total Lead 60.4 NV 
A2PIPB-2-5-M 2 - 2.5 Total Lead 12.4 NV 

-I - ". A2PIPB-2-6-M 2.5 - 3 Total Lead 10.4 NV 
A2PIPB-2-7-M 3 - 3.5 Total Lead 8.9 NV a A2PIPB-2-8-M 3.5 - 4 Total Lead 11.4 NV 

A2PIPB-3 A2PIPB-3-1-M 0 - 0.5 Total Lead 56.7 - 
A2PIPB-3-2-M 0.5 - 1 Total Lead 24.3 U 

- -  A2PIPB-3-3-M 1 - 1.5 Total Lead 21.1 U 
A2PIPB-3-4-M 1.5 - 2 Total Lead 19.5 U 
A2PIPB-3-5-M 2 - 2.5 Total Lead 15.9 U 
A2PIPB-3-6-M 2.5 - 3 Total Lead 10.3 U 
A2PIPB-3-7-M 3 - 3.5 Total Lead 15.1 U 
A2PIPB-3-8-M 3.5 - 4 Total Lead 8.7 U 

A2PIPB-4 A2PIPB-4- 1 -M 0 - 0.5 Total Lead 80.8 - 
A2PIPB-4-2-M 0.5 - 1 Total Lead 49.7 - 
A2PIPB-4-3-M 1 - 1.5 Total Lead 16.5 U 
A2PIPB-4-4-M 1.5 - 2 Total Lead 18.2 U 
A2PIPB-4-5-M 2 - 2.5 Total Lead 9.1 U 
A2PIPB-4-6-M 2.5 - 3 Total Lead 19.5 U 

A2PIPB-5 A2PIPB-5- 1 -M 0 - 0.5 Total Lead 117 - 
A2PIPB-5-2-M 0.5 - 1 Total Lead 25 U 

I .-. 

A2PIPB-5-3-M 1 - 1.5 Total Lead 11.6 
A2PIPB-5-4-M 1.5 - 2 Total Lead 12.5 

U 
U 

A2PIPB-5-5-M 2 - 2.5 Total Lead 14.3 U 
A2PIPB-5-6-M 2.5 - 3 Total Lead 9.7 U 



TABLE D-12 
(CONT'D) 

Results Validation 
(mg/Wb Qualifief 

Parameter 
(ft.) 

Sample Number" Sample 
Location 

~~ ~ ~~ 

A2PIPB-6 A2PIPB-6- 1 -M 0 - 0.5 Total Lead 183 J 
A2PIPB-6-2-M 0.5 - 1 Total Lead 40.5 J 
A2PIPB-6-3-M 1 - 1.5 Total Lead 20.2 J 
A2PIPB-6-4-M 1.5 - 2 Total Lead 22.5 J 
A2PIPB-6-5-M 2 - 2.5 Total Lead 21.9 J 
A2PIPB-6-6-M 2.5 - 3 Total Lead 19 J 

A2PIPB-7 A2PIPB-7- 1 -M 0 - 0.5 Total Lead 90 NV 
A2PIPB-7-2-M 0.5 - 1 Total Lead 40.6 NV 
A2PIPB-7-3-M 1 - 1.5 Total Lead 22.5 NV 
A2PIPB-7-4-M 1.5 - 2 Total Lead 22 NV 
A2PIPB-7-5-M 2 - 2.5 Total Lead 18.9 NV 
A2PIPB-7-6-M 2.5 - 3 Total Lead 13.6 NV 
A2PIPB-7-7-M 3 - 3.5 Total Lead 22.2 NV 
A2PIPB-7-8-M 3.5 - 4 Total Lead 15.7 NV 

A2PIPB-8 A2PIPB-8-1-M 0 - 0.5 Total Lead 64.5 NV 
A2PIPB-8-2-M 0.5 - 1 Total Lead 23 NV 
A2PIPB-8-3-M 1 - 1.5 Total Lead 19 NV 
A2PIPB-8-4-M 1.5 - 2 Total Lead 35.2 NV 
A2PIPB-8-5-M 2 - 2.5 Total Lead 19 NV 
A2PIPB-8-6-M 2.5 - 3 Total Lead 21.8 NV 
A2PIPB-8-7-M 3 - 3.5 Total Lead 22.1 NV 

A2P 1 PB-9 A2P 1 PB-9- 1 -M 0 - 0.5 Total Lead 38.6 NV 
A2PlPB-9-2-M 0.5 - 1 Total Lead 35.8 NV 
A2PlPB-9-3-M 1 - 1.5 Total Lead 31.6 NV 
A2P 1PB-9-4-M 1.5 - 2 Total Lead 20.1 NV 
A2P1 PB-9-5-M 2 - 2.5 Total Lead 24.7 NV 
A2P1 PB-9-6-M 2.5 - 3 Total Lead 19 NV 

A2P 1 PB- 10 A2PlPB- 10- l-M 0 - 0.5 Total Lead 427 J 
A2PlPB-10-1-M-Y 0 - 0.5 TCLP Lead 0.475 mg/L NV 
A2P1 PB- 10-2-M 0.5 - 1 Total Lead 353 J 

A2PlPB-10-2-M-Y 0.5 - 1 TCLP Lead 0.982 mg/L NV 
A2P 1PB- 10-3-M 1 - 1.5 Total Lead 50.8 J 
A2PlPB-104-M 1.5 - 2 Total Lead 21 J 
A2P 1 PB- 10-5-M 2 - 2.5 Total Lead 27.2 J 



TABLE D-12 
(CONT’D) 

- 1418 

Results Validation a Location Sample NumbeP (ft.) Parameter (mg/Wb Qualifief 
Sample 

A2PIPB-11 A2PIPB-11-1-M 0 - 0.5 Total Lead 7.2 U,NV 
A2PIPB- 1 1 -2-M 0.5 - 1 Total Lead 984 NV 

A2PIPB-11-2-M-Y 0.5 - 1 TCLP Lead 11.3 mg/L NV 
A2PIPB-11-3-M 1 - 1.5 Total Lead 4920 Nv 

A2PIPB-11-3-M-Y 1 - 1.5 TCLP Lead 52.5 mg/L NV 
A2PIPB- 1 1 -4-M 1.5 - 2 Total Lead 332 NV 

A2PIPB- 1 1 -4-M-Y 1.5 - 2 TCLP Lead 0.681 mp/L NV 
A2PlPB-12 A2P1 PB- 12- 1 -M 0 - 0.5 Total Lead 4990 NV 

A2PlPB-12-1-M-Y 0 - 0.5 TCLP Lead 14.6 mg/L .NV 
A2P 1PB- 12-2-M 0.5 - 1 Total Lead 714 NV 

A2PlPB-12-2-M-Y 0.5 - 1 TCLP Lead 1.46 mg/L NV 
A2PlPB-12-3-M 1 - 1.5 Total Lead 104 NV 
A2PlPB-12-4-M 1.5 - 2 Total Lead 99.3 NV 
A2P 1PB- 12-5-M 2 - 2.5 Total Lead 24.5 NV 
A2PlPB- 12-6-M 2.5 - 3 Total Lead 39.8 NV 
A2PlPB-12-7-M 3 - 3.5 Total Lead 105 NV a A2PlPB-12-8-M 3.5 - 4 Total Lead 20.2 NV 

A2PIPB- 13 A2PIPB- 13- l-M 
A2PIPB- 13- 1 -M-Y 
A2PIPB- 13-2-M 

A2PIPB- 13-2-M-Y 
A2PIPB- 13-3-M 

A2PIPB-13-3-M-Y 
A2PIPB-13-4-M 
A2PIPB- 13-5-M 

A2PIPB-13-5-M-Y 
A2PIPB- 13-6-M 
A2PIPB-13-7-M 

0 - 0.5 
0 - 0.5 
0.5 - 1 
0.5 - 1 
1 - 1.5 
1 - 1.5 
1.5 - 2 
2 - 2.5 
2 - 2.5 
2.5 - 3 
3 - 3.5 

Total Lead 
TCLP Lead 
Total Lead 
TCLP Lead 
Total Lead 
TCLP Lead 
Total Lead 
Total Lead 
TCLP Lead 
Total Lead 
Total Lead 

5390 
42.2 mg/L 

744 
1.66 mg/L 

606 
3.19 mg/L 

66.7 
288 

0.118 mg/L 
110 
68.8 

NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 

41.4 NV 



TABLE D-12 
(CONT'D) 

Results Validation 
Qualifief Parameter 

(ft.) (mg/Wb 
Sample Number" Sample 

Location 

A2PIPB- 14 A2PIPB-14-1-M 0 - 0.5 Total Lead 2260 NV 
A2PIPB-14-1-M-Y 0 - 0.5 TCLP Lead 40.3 mg/L NV 
A2PIPB-14-2-M 0.5 - 1 Total Lead 1043 NV 

A2PIPB-14-2-M-Y 0.5 - 1 TCLP Lead 4.22 mg/L Nv 
A2PIPB-14-3-M 1 - 1.5 Total Lead 41.9 NV 
A2PIPB-14-4-M 1.5 - 2 Total Lead 30.2 Nv 
A2PIPB- 14-5-M 2 - 2.5 Total Lead 95.5 NV 
A2PIPB- 14-6-M 2.5 - 3 Total Lead 32 NV 

. A2PIPB-14-7-M 3 - 3.5 Total Lead 12.5 NV 
A2PIPB- 14-8-M 3.5 - 4 Total Lead 7.2 NV 

A2PIPB- 15 A2PIPB-15-l-M 0 - 0.5 Total Lead 119 NV 
A2PIPB-15-2-M 0.5 - 1 Total Lead 12.1 NV 
A2PIPB- 15-3-M 1 - 1.5 Total Lead 17.5 NV 
A2PIPB-15-4-M 1.5 - 2 Total Lead 7.2 NV 
A2PIPB-15-5-M 2 - 2.5 Total Lead 12.9 NV 
A2PIPB-15-6-M 2.5 - 3 Total Lead 8.6 
A2PIPB-15-7-M 3 - 3.5 Total Lead 7.2 

NV 
NV 

A2PIPB-15-8-M 3.5 - 4 Total Lead 11 NV 
A2PIPB-16 A2PIPB-16-1-M 0 - 0.5 Total Lead 96.7 NV 

A2PIPB-16-2-M 0.5 - 1 Total Lead 26.4 NV 
A2PIPB- 16-3-M 1 - 1.5 Total Lead 9.4 NV 
A2PIPB- 16-4-M 1.5 - 2 Total Lead 9.6 NV 
A2PIPB- 16-5-M 2 - 2.5 Total Lead 7.2 NV 
A2PIPB- 16-6-M 2.5 - 3 Total Lead 7.2 NV 
A2PIPB-16-7-M 3 - 3.5 Total Lead 7.2 NV 
A2PIPB- 16-8-M 3.5 - 4 Total Lead 8.9 NV 

A2PIPB-17A A2PIPB-17A-1-M 0 - 0.5 Total Lead 6126 NV 
A2PIPB-17A-1-M-Y 0 - 0.5 TCLP Lead 49.23 mg/L NV 
A2PIPB- 17A-2-M 0.5 - 1 Total Lead 9790 NV 

A2PIPB- 17 A2PIPB-17-3-M 1 - 1.5 Total Lead 51.5 NV 
A2PIPB- 17-4-M 1.5 - 2 Total Lead 503 NV 

A2PIPB-17-4-M-Y 1.5 - 2 TCLP Lead 0.771 mg/L NV 
A2PIPB- 17-5-M 2 - 2.5 Total Lead 105 NV 
A2PIPB-17-6-M 2.5 - 3 Total Lead 148 
A2PIPB- 17-7-M 3 - 3.5 Total Lead 48.1 

NV 
NV 

A2PIPB- 17-8-M 3.5 - 4 Total Lead 15.6 NV 



- p$18 
TABLE D-12 

(CONT'D) 

Results Validation 
(mg/kg)b Qualifief 

Parameter 
(ft.) 

Sample Numbela Sample 
Location 

A2PIPB-18A A2PIPB-18A-1-M 0 - 0.5 Total Lead 75 1 Nv 
A2PIPB-18A-1-M-Y 0 - 0.5 TCLP Lead 10.4 mg/L NV 
A2PIPB-18A-2-M 0.5 - 1 Total Lead 1165 NV 

A2PIPB-18A-2-M-Y 0.5 - 1 TCLP Lead 29.41 mg/L NV 
A2PIPB- 18 A2PIPB-18-3-M 1 - 1.5 Total Lead 73.6 NV 

A2PIPB- 18-4-M 1.5 - 2 Total Lead 37.6 Nv 
A2PIPB-18-5-M 2 - 2.5 Total Lead 191 NV 
A2PIPB-18-6-M 2.5 - 3 Total Lead 22.8 NV 
A2PIPB-18-7-M 3 - 3.5 Total Lead 17.4 NV 
A2PIPB-18-8-M 3.5 - 4 Total Lead 17.2 NV 

A2PIPB-19A A2PIPB-19A-1-M 0 - 0.5 Total Lead 616 NV 
A2PIPB-19A-1-M-Y 0 - 0.5 TCLP Lead 3.23 mg/L NV 
A2PIPB- 19A-2-M 0.5 - 1 Total Lead 23.5 NV 

A2PIPB-19 A2PIPB- 19-3-M 1 - 1.5 Total Lead 76.9 NV 
A2PIPB- 19-4-M 1.5 - 2 Total Lead 77.8 NV 
A2PIPB- 19-5-M 2 - 2.5 Total Lead 60.8 
A2PIPB-19-6-M 2.5 - 3 Total Lead 97.7 

NV 
NV 

P A2PIPB- 19-7-M 3 - 3.5 Total Lead 3720 NV 
A2PIPB-19-7-M-Y 3 - 3.5 TCLP Lead 0.342 mg/L NV 
A2PIPB-19-8-M 3.5 - 4 Total Lead 28.5 NV 

A2PIPB-20A A2PIPB-20A- 1 -M 0 - 0.5 Total Lead 505 NV 
A2PIPB-20A-1-M-Y 0 - 0.5 TCLP Lead 2.29 mg/L NV 
A2PIPB-20A-2-M 0.5 - 1 Total Lead 626 NV 

A2PIPB-20A-2-M-Y 0.5 - 1 TCLP Lead 26.06 mg/L NV 
A2PIPB-20A-3-M 1 - 1.5 Total Lead 5 10 Nv 

A2PIPB-20A-3-M-Y 1 - 1.5 TCLP Lead 0.557 mg/L NV 
A2PIPB-20A-4-M 1.5 - 2 Total Lead 82.7 NV 
A2PIPB-20A-5-M 7 - 7 5  Total Lead 81 -8 

A2PIPB-2 1 A2PIPB-2 1 - 1 -M 0 - 0.5 Total Lead 91 J 
A2PIPB-21-2-M 0.5 - 1 Total Lead 33.6 J 
A2PIPB-2 1 -3-M 1 - 1.5 Total Lead 95.1 J 
A2PIPB-2 1 -4-M 1.5 - 2 Total Lead 52.1 J 
A2PIPB-2 1 -5-M 2 - 2.5 Total Lead 223 J _ _  

A2PIPB-21-5-M-Y 2 - 2.5 TCLP Lead 0.342 mg/L Nv 
A2PIPB-2 1 -6-M 2.5 - 3 Total Lead 49 J 



TABLE D-12 
(CONT'D) 

Results Validation 
( m g W b  Qualifier" 

Depth Parameter (ft.1 Sample NumbeP Sample 
Location 

A2PIPB-22" A2PIPB-22-1-TM 0 -  1 Total Lead 3590 J 
A2PIPB-22- 1 -TM 0 - 1  TCLP Lead 74.7 mg/L - 

A2PIPB-22- 1 -TM-Y 0 - 1  Total Lead 6260 J 
A2PIPB-22-1-TM-Y 0 - 1 TCLP Lead 165.0 mg/L - 
A2PIPB-22-2-TM 1 - 2  Total Lead 300 J 
A2PIPB-22-2-TM 1 - 2  TCLP Lead 0.299 mg/L - 

A2PIPB-22-2-TM-Y 1 - 2  Total Lead 23 1 J 
A2PIPB-22-2-TM-Y 1 - 2  TCLP Lead 0.233 mg/L - 
A2PIPB-22-3-TM 2 - 3  Total Lead 27 J 
A2PIPB-22-3-TM 2 - 3  TCLP Lead 0.345 mg/L - 

A2PIPB-22-3-TM-Y 2 - 3  Total Lead 124 J 
A2PIPB-22-3-TM-Y 2 - 3  TCLP Lead 0.140 mdL - 

A2PIPB-23a A2PIPB-23-1-TM 0 -  1 Total Lead 435 J 
A2PIPB-23-1-TM 0 -  1 TCLP Lead 1.5 1 mg/L - 

A2PIPB-23- 1 -TM-Y 0 -  1 Total Lead 546 J 
A2PIPB-23-1-TM-Y 0 - 1 TCLP Lead 0.659 mg/L - 
A2PIPB-23 -2-TM 1 - 2  Total Lead 1100 J 
A2PIPB-23-2-TM 1 - 2  TCLP Lead 4.64 mg/L - 

A2PIPB-23-2-TM-Y 1 - 2  Total Lead 788 J 
A2PIPB-23-2-TM-Y 1 - 2  TCLP Lead 2.32 mg/L - 

A2PIPB-23-3-TM 2 - 3  Total Lead 793 J 
A2PIPB-23-3-TM 2 - 3  TCLP Lead 0.793 mg/L J 

A2PIPB-23 -3 -TM-Y 2 - 3  Total Lead 1930 J 
A2PIPB-23-3-TM-Y 2 - 3  TCLP Lead 1.21 mdL 



- 1418 
TABLE D-12 

(CONT'D) 

Results Validation 
(mg/Wb Qualifier' 

Depth Parameter 
(fie) 

Sample NumbeP Sample 
Location 

A2PIPB-24a A2PIPB-24- 1-TM 0 - 1  Total Lead 166 J 
A2PIPB-24- 1-TM 0 - 1  TCLP Lead 0.911 mg/L - 

A2PIPB-24- 1 -TM-Y 0 -  1 Total Lead 194 J 
A2PIPB-24- 1 -TM-Y 0 -  1 TCLP Lead 0.285 mg/L - 
A2PIPB-24-2-TM 1 - 2  Total Lead 15 J 
A2PIPB-24-2-TM 1 - 2  TCLP Lead 0.0362 mg/L U 

A2PIPB-24-2-TM-Y 1 - 2  TCLP Lead 0.0362 mg/L U 
A2PIPB-24-3-TM 2 - 3  Total Lead 10.1 J 
A2PIPB-24-3-TM 2 - 3  TCLP Lead 0.0362 mg/L U 

A2PIPB-24-3-TM-Y 2 - 3  Total Lead 13.8 J 
A2PIPB-24-3-TM-Y 2 - 3  TCLP Lead 0.0362 m d L  U 

A2PIPB-24-2-TM-Y 1 - 2  Total Lead 14.4 J 

"M designator for A2PIPB-22, A2PIPB-23, and A2PIPB-24 indicates field-sieved sample; TM-Y 
designator indicates sample was not field sieved. All other samples (A2PIPB-1 through A2PIPB-21) 
were not field sieved. 
bResults for TCLP results are in mg/L. 
'Qualifier: 

J = Estimated value 
U = Not detected above method detection limit 
(-) = Validated, no data qualifier 
NV = Not validated 

A2PIPB = Sample location identifier (Area 2, Phase I lead area) 
M = Metals analytical suite 
TCLP = Toxicity Characteristic Leaching Procedure 
Y = Sample originally archived and later retrieved for analysis 
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