
Department of Energy 
Ohio Field Office 

Fernald Area Office 
P. 0. Box 538705 

Cincinnati, Ohio 45253-8705 
(51 3) 648~3155 

3UL 3 0 1998 

DOE-1046-98 

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 5* Street 
Dayton, Ohio 45402-291 1 

Dear Mr. Saric and Mr. Schneider: 

TRANSMITTAL: FINAL SITEWIDE EXCAVATION PLAN, CHANGE PAGES TO AREA 1, 
PHASE I CERTIFICATION REPORT, FINAL AREA Z PHASE I INTEGRATED REMEDIAL 
DESIGN PACKAGE, AND DRAFT CERTIFICATION REPORT FOR AREA 8, PHASE I 

The purpose of this letter is to transmit, for your review and approval, the following Soils 
Remediation documents and reports: 

0 Final Sitewide Excavation Plan 
0 
0 

Change Pages finalizing the Area 1, Phase I Certification Report 
Final Area 2, Phase I Integrated Remedial Design Package including a 
draft comment response package addressing comments received on 
the characterization addendum (final construction drawings will be 
submitted by August 14, 1998). 
Draft Certification'Report for Area 8, Phase I 0 

&, Recycled and Recyclable @ 000082 
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If you should have any questions or comments, please contact Robert Janke at (513) 
648-31 24. 

Sincerely, 

FEMP:R.J. Janke Johnny W. R e h g  
Fernald Remedial Action 
Project Manager 

Enclosure: As Stated 

cc w/enc: 

G. Jablonowski, USEPA-V, SRF-5J 
R. Beaumier, TPSSIDERR, OEPA-Columbus 
T. Schneider, OEPA-Dayton (total of 3 copies of enc.) 
M. Davis, ANL 
F. Bell, ATSDR 
M. Schupe, HSI GeoTrans 
R. Vandegrift, ODH 
F. Barker, Tetra Tech 
D. Carr, FDF152-2 
T. Hagen, FDF165-2 
J. Harmon, FDFISO 
AR Coordinator, FDF178 

cc wlo enc: 

N. Hallein, EM-421CLOV 
A. Tanner, DOE-FEMP 
K. Miller, EML 
R. Heck, FDF12 
S. Hinnefeld, FDF12 
EDC, FDF152-7 

000002 
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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 designhemedial action process steps 

discussed in the Sitewide Excavation Plan (i.e., predesign investigations, remedial design, remedial 

action, precertification, and interim restoration activities). Certification and final restoration are 

addressed in this in a general manner; they will be performed after remediation and will be addressed 

in detail in future documents. 

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 and treatment/disposition of impacted material from within the waste unit areas of 

A2PI. The excavation phase will be staged to address the most contaminated areas first and 

accommodate funding constraints. The current plan is to remediate the Inactive Flyash Pile in the first 

year of the excavation contract, the Active Flyash Pile and part of the South Field in the second year, 

and the remainder of the South Field in the third year. Seasonal protection for the winter shutdown 

period and temporary seeding for disturbed areas that sit idle for more than 45 days are included in 

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 as part of the Integrated Remedial Design 

Package. 

a 

' 

Remediation of non-waste unit areas within A2PI will be performed subsequent to the excavation 

phase, following certification of the remediated waste unit areas. 

000013 ' 

a 
. *  
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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. 

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 347,000 cubic yards of 

impacted material. It is anticipated that approximately 342,000 cubic yards of this material will be 

hauled to and dispositioned in the OSDF, with the remainder dispositioned in permitted off-site 

commercial disposal facilities. 

Material that is not acceptable for placement in the OSDF will be excavated from A2PI on a priority 

basis. Approximately 4,800 cubic yards of impacted material with total uranium concentrations above 

the OSDF WAC will be segregated and temporarily staged in the SP-7 Stockpile pending off-site 

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. 

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 

FERM2PI-IPEXEC-SUM.RVOUuly 31, 1998 (8:SOAM) ES-2 
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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 Decembkr 31,2000. Another contract for operation and construction of the 

OSDF is scheduled to be awarded in early 2001. Therefore, subcontract supp6rt for supplemental 

excavation that may be required after December 2000, as well as any associated interim grading and 

restoration, will be performed by another contractor. To the extent practical, interim restoration 

activities within the A2PI area will take into account final remediation plans, as defined in a future 

Natural Resources Restoration Plan. Final restoration will be performed in the ,future under separate 

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 

weather conditions. e 

I 
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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 A2P1. 

The FEMP site has been divided into ten 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 three 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 

BODS (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: 

0 

0 

0 

Implementation Plan and Appendices (this document) 
Construction Drawings and Technical Specifications (excavation phase) 
Construction Drawings and Technical Specifications (site preparation phase). 

QOOOlfi  
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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 [UIPP (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 desigdremedial action (RD/RA) 

process involves several steps, including: 

0 Predesign investigations 
0 Remedial design 
0 Remedial action 
0 Precertification and certification 
0 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 (1 
c? 
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activities and agency approval, interim restoration (Section 3.6) will be completed. Final restoration 

and follow-on post remediation activities will take place following interim restoration and be guided on 

a sitewide basis by the final version of the Natural Resource Restoration Plan [NRRP (DOE 1997c)l. 

a 

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). 

a 
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). Impacted 

material that does not meet the OSDF physical WAC will be processed to achieve the WAC and 

dispositioned to the OSDF (Section 3.4.2.1). Impacted material that meets the OSDF chemical, 

radiological, and physical WAC will be hauled to that facility for disposition (Sections 3.3.2.3 

and 3.4.2.1). Impacted material from potentially toxicity characteristic locations specified in the SEP 

that offers 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). 
',; 
. 6 4 -  ,' 
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The excavation phase also includes excavating material from Stock Pile No. 5 (SP-5) to place in the 

OSDF, thus creating SP-7 which will stage material that does not meet the chemical/radiological WAC 

for the OSDF (Section 3.3.2.2). 

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 
@re-disposal) ground level elevations 

0 Computer modeling of FRL concentrations using remedial investigatiodfeasibility 
study (RVFS) data supplemented by predesign investigation data (Section.2.1.2). 

fi 

The excavation grades shown on the construction drawings represent: 1) the original 1951 ground 

elevations that existed prior to initial waste placement, or 2) the ground elevations required to reach 

FRLs, as defined in the Operable Unit 2 or 5 ROD, whichever is more stringent (Section 2.2), or 3) the 

graded slope necessary to drain the area and provide stable slopes. 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: 

0 Section 1 .O - Introduction, which summarizes the purpose and scope of this 
Implementation Plan and describes programmatic strategies and requirements for 
implementation of this remedial action project. 

1 4  . .  
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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 (RUFS) 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, 
excavation control monitoring, material handling and treatment, seasonal protection, 
interim restoration, and institutional controls). 

0 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. 

0 Section 5 .O - Project-Specific Health and Safety, which summarizes project-specific 

Section 6.0 - Remedial Action Management Strategy, which discusses the strategy for 

health and safety requirements and procedures. 
/ 

0 

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. 

Also included is a description of Stock Pile No. 5 (SP-5), which will be excavated prior to the SWUs, 

and SP-7, which will replace SP-5. 

a 

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 1995c) Reports. 

\ 

1.2.1.1 Inactive Flyash Pile 
I 

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. a 
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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. 

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. 
1 

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 fillhill interface is characterized by erosional features that were cut into the 

preexisting 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 

and firing range used by FEMP security personnel were also located in the South Fieldhactive Flyash track 0 
Pile area. The South Field was not an engineered disposal site. It was used randomly, on an as-needed 
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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. 

An east-west access road borders the northern extent of the South Field. A north-south access road, 

which leads to the former running tracldfiring 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. 

Q 

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 
6 

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 . 
\ 

'-+ 
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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. 

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 ImDlications 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 RUFS or predesign investigations. Therefore, special procedures will be 

implemented to: 
Q 

0 Ensure that excavated material with contamination levels above the OSDF WAC is 
identified, segregated, and properly dispositioned (see Sections 3.3 and 3.4) 

0 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. 
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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). . 

1.2.2.2 Potentiallv Characteristically Hazardous Areas 

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). 

1.2.2.3 Special Materials 

Special materials that have been identified in the SWUs include presumed asbestos containing material 

(PACM), miscellaneous debris, piping, and non-soil residues. Based on the history and use of the 

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. 

> 
I 

1.2.3 Stock Pile Nos. 5 and 7 

Stock Pile No. 5 (SP-5) is located north of the former Third Street and the Plant 1 pad in the northwest 

comer of the former production area and north of the impacted material haul road that conneck the 

SWUs with the OSDF. The stockpile area is approximately 360 feet long (east-west) and 200 feet wide 

(northlsouth). The stockpile itself is generally rectangular in shape and all sides are moderately sloped 

(approximately 4 horizontal: 1 vertical); SP-5 is approximately 14 feet high and contains approximately 

18,000 cubic yards of material. SP-5 is completely surrounded by a chain link fence; the fence is 

located near the toe of the pile on the west side and most of the north and south sides. An area 

approximately 100 feet long (east-west) and 200 feet wide (north-south) on the east side of SP-5 is also 

enclosed by the fence. All runoff from SP-5 is controlled by the FEMP stormwater management 

system. 

SP-5 was established in the late 1980s to provide a construction staging area for soils and rubble 
r-  

containing less than 150 parts per million total uranium. The stockpile primarily received soil and -*,'\ i ~ o o ~ & ? ~ o  
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construction debris from the following projects during construction: Laboratory Building upgrade, 

Rotary Kiln, Drum Reconditioning Building, Tank Farm, Derby Slag Area, Plant 1 Pad extension, and 

Plants 4, 6, and 8 warehouse construction. Soil with rubble was also generated from activities 

associated with the maintenance of various utilities. The last addition of soil to the pile occurred in 

1993. 

SP-5 currently consists of two distinct areas: Area 1 and Area 2. Area 1 is the larger west side of the 

SP-5 and contains approximately 85 to 90 percent of the SP-5 volume. It consists of soil and soil-like 

material and is expected to be generally classified as OSDF Category 1 material. Area 1 was recently 

sampled for WAC attainment in accordance with the Project Specific Plan (PSP) described in 

Appendix D. Area 2 is located at the east end of the stockpile and consists of construction debris 

(primarily comprised of concrete rubble). This construction debris is classified as an OSDF Category 2 

Impacted Material. There has been no recent physical sampling of Area 2 material, however, a visual 

assessment of the amount, physical characteristics, and type of debris was conducted during the recent 

sampling of Area 1. 

Both Areas 1 and 2 of SP-5 will be excavated as part of the initial excavation work that began in late 

June 1998. Material from SP-5 that meets the OSDF WAC will be hauled to, and placed in, the 

OSDF. Material that exceeds the OSDF WAC will remain in the SP-5 Area. After all 

WAC-compliant material is removed from SP-5, the stockpile will be renamed SP-7 and located in the 

same area as the former SP-5. SP-7 will be constructed and built with above-WAC material excavated 

from other parts of the FEMP. The material in SP-7 will be temporarily stockpiled pending off-site 

disposal. The stockpiles were given different designations because they will operate in different time 

periods, contain different material, and serve different functions; only the location will remain the 

same. 

1.3 SUMMARY OF REGULATORY DRIVERS 
Several regulatory criteria and legal obligations provide the basis for remediation activities within 

AZPI. These include: 

Applicable or Relevant and Appropriate Requirements (ARARs) or To Be Considered 
Criteria (TBCs) 

I ,. 
@Q; .&5) I 
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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 

The ARARs and TBCs for the A2PI remediation project are presented in the Design Criteria Package 

(Appendix A). 

1.3.2 Permits 

Storm water discharges from the A2PI project area during remediation are covered under the existing 

National Pollution Discharge Elimination System (NPDES) permit (OEPA Permit Number 

11000004*ED) through the implementation of the permit-required sitewide Storm Water Pollution 

Prevention Plan (RM-0039). Thus, no modifications to the permit are required as a result of the A2PI 

remedial action. The A2PI retention basin pumping activity (Section 3.1.7.6) will be acknowledged in 

the forthcoming 1997 NPDES permit renewal application. 
e 

1.3.3 Natural Resource TrusteeshiD 

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 restoratiqn (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. 
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Threatened and Endangered Suecies 

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/Floodulains 

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. 

e 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) GOO031. Potential impacts will be minimized through 

the design and implementation of appropriate erosion and sedimentation controls (Section 3.1.7). 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 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 25-year, 24-hour storm event. No long-term impacts or changes in the 

elevation of the 100-year flood in Paddys Run are anticipated as a result of A2PI remediation activities. 

The A2PI remediation activities are authorized by Nationwide Permit #38 (Cleanup of Hazardous and 

Toxic Waste) under 33 CFR 330.l(c). 

Cultural Resource Management 

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 

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. 

..#. c 
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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. 'I 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 aid 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. 

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 2materials. 
The OSDF WAC have been established and are discussed in detail in the IMPP, and 
the WAC Attainment Plan. 

0 Excavation. transciortation and off-site disciosal of approximately 4,800 yd3 of material 
with a total uranium concentration above the OSDF WAC. This material will be staged 
in the SP-7 Stockpile prior to off-site shipment to a permitted commercial disposal 
facility (see Section 3.3 for additional details). Note that the volume may increase 
through the identification of additional above-WAC areas using radiological monitoring 
(Section 3.3.4.1). 

Excavation. treatment. and off-site disposal 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). 

009028 . ': 
FERU2PI-IPSECT-I.RVOUuly 31. 1998 (8~48AM) 1-13 



FEMP-A2PI-P-FINAL 
2502-WP-0029, Revision 0 

July 1998 

a 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 FEUs (see Section 3.3 for additional details). 

a Segregation 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 
OSDF physical WAC prior to disposal in the OSDF. Strategies for excavation, 
including segregation of debris, are presented in Sections 3.3 and 3.4. 

a Transportation and on-site dimosal of excavated material that meets the OSDF WAC. 
A discussion of transportation and disposition is presented in Section 3.3.3. 

a 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). 

a Certification (previously identified as verification in the Operable Unit 2 ROD selected 
remedy components) sgmpling 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 
and analysis will be performed. The certification program is discussed in Section 3.4 
of the SEP. 

a 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. 

0 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 warning/caution 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. 
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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 accordkce 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 

[Le., 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. 

1.5.1 AlPI Lessons Learned 

Lessons learned during the AlPI remediation project were incorporated into the SEP and the A2PI 

IRDP (both the site preparation and excavation design documents). The lessons learned from AlPI 

include managerial, administrative and technical improvements. These lessons have been incorporated 

into the A2PI project. Some examples of these lessons learned improvements include: a 
The reorganization of the SCEP into area projects is a significant managerial improvement. Review of 

the A 1 PI project indicated improved coordination and control among key disciplines (characterization, 

engineering and construction) could improve the performance of the project. In this regard, soil 

remedial action activities are now organized into area projects. These projects (including A2PI) are 

now managed by a single person with the responsibility and authority to manage and direct the 

dedicated resources for the project. This reorganization (Section 6.1) will ensure better control over all 

activities associated with the remediation of each area and facilitate the dissemination of key 

information among project personnel. 

One administrative change in the project is that the Implementation Plans (IPS) will address interim 

restoration and the certification concept for each area. Because of the long lead time associated with 

some aspects of the project, and because certification details will be described in area specific CDLs, 

the IPS may address these issues on a conceptual level; however, they will be addressed. For example: 

within the A2PI IP, Retention Basins 1 and 3 are proposed to remain as part of the long term 

restoration of the area, and Retention Basin 2 is proposed to be backfilled. This information presents 

assurances to stakeholders that the longer term is being addressed and provides the opportunity to 
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comment on, and revise, the long term plan before it is finalized and implemented. The details of this 

restoration will be integrated into the future CDL and construction packages. 

Technical improvements will also be made based on lessons learned. For example: some of the outlet 

devices on the AlPI sedimentation structures did not drain rapidly enough to function efficiently and 

required modification after they were built. The lessons learned from this aspect of the project was that 

wrapping basin drains with filter fabric will soon "blind" the filter fabric and not allow water to drain. 

This performance is related to many factors including site soil conditions. Some of the soils in A2PI 

are similar to AlPI, therefore, the riser pipes in the three sedimentation basins were designed with 

consideration of that lesson and the drainage from these basins should improve. 

1 S .2  A2PI Site PreDaration Lessons Learned 

Lessons learned from the A2PI Site Preparation phase were incorporated into the A2PI Excavation 

design documents. Two examples of these lessons are summarized as follows. 

During the A2PI Site Preparation Phase, excavation of the South Field was very similar to the 

excavation that will be performed during the A2PI Excavation Phase throughout the SWUs. Initial 

excavation in the South Field proceed very slowly because of a number of reasons, including the fact 

that the area was classified as a "soil contamination" area. This classification required stopping work 

every time a potential special material was encountered. In order to improve efficiency of the work, 

the area was upgraded to a "contamination area." This upgrade required all workers in the excavation 

area to wear anti-Cs and allowed potential special material to be handled more efficiently. During the 

excavation phase, the entire A2PI SWU area will be classified as a "contamination" area and 

excavation should proceed more efficiently than if was classified as a "soil contamination" area. 

? 

Another lesson learned during Site Preparation excavation concerned excavation techniques and 

identification of special materials. Actual experience during excavation of the South Field indicated 

that special materials can be identified by visual observation and that the equipment operators can be 

very useful at spotting and identifying special materials. Both of these lessons were considered and 

incorporated into the SWU excavation and excavation modtoring approaches. 
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1.5.3 Lessons Learned Summary 

Because of the general complexity and site-specific nature of soil remediation activities, soil remediation 

at the FEMP will continue to evolve based on lessons learned during successive remedial efforts. 

Lessons learned will continue to be applied to future work efforts to ensure that the highest possible 

quality of work is attained. 
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2.0 PREDESIGN INVESTIGATIONS 

This section summarizes the investigations in A2PI that have been used in remedial design. These 

investigations include: 

The Operable Units 2 and 5 RI/FS activities 

Additional sampling and analyses to establish the presence of, and delineate the extent 
of, above-WAC contamination. 

This information has been used to identify the ASCOCs for A2P1, describe the surface and subsurface 

conditions expected, and present the expected excavation boundaries. 

2.1 SUMMARY OF RI/FS AND PREDESIGN INVESTIGATIONS 

Predesign investigations that have been used to characterize A2PI include studies conducted as part of 

Operable Units 2 and 5 RI/FS studies and additional sampling and measurements that have been 

completed pursuant to RYFS activities. e 
2.1.1 RI/FS Data Review 

The nature and extent of radiological and chemical constituents within the SWUs are based on data 

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 Final Remediation Levels (FRLs) pertinent to Operable Units 2 and 5 are 

presented in the respective RODS (DOE 1995a and DOE 1996a). 

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. 
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Inactive Flvash Pile 

In addition to flyash, other waste material, including sludge, clay drain tile, wood, nails, wire, transite, 

construction debris, and small amounts of organic waste, have been deposited in the Inactive Flyash 

Pile. The waste, except the flyash, have exhibited above-background levels of radioactive 

contamination where sampled. 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 constituents of 

concern (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 were four other A2PI areas where uranium and/or technetium-99 levels in excess 

of the OSDF WAC were suspected. The presence and boundaries of this above-WAC material have 

been defined through predesign sampling activities (Section 2.1.2.2 and Appendix D). 

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 toxicity characteristic hazardous concentrations 

of lead. The boundaries of this lead-contaminated material have been defined through predesign 

sampling (Section 2.1.2 and Appendix D). 

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 

k 

with the Active Flyash Pile. 

FER\A2PI-Ip\sECr-2.RVOuulY 31, 1998 (9:MAM) 
1 

2-2 



1 6 3 4  
FEMP-A2PI-IP-FmAL 

2502-WP-0029, Revision 0 
July 1998 

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. 

2.1.2 Additional SamDlindMeasurements 
c The nature and extent of soil contamination at the FEMP site poses considerable demands on the 

coordination of characterization and 'excavation activities carried out during the remediation process. 

In many remediation areas, data generated from RI activities are not comprehensive for $e purpose of 

.- preparing detailed engineering designs and excavation drawings, and additional radiological surveys 

and sampling programs must be implemented to collect the needed data. Real-time, field-deployable 

instruments have the capability to satisfy a major portion of these additional data needs, and their use 

will be integrated with discrete sampling and subsequent laboratory analysis to maintain efficiency in 

the remediation process. 

Three additional investigations have been conducted in A2PI pursuant to the RI/FS phase. These 

include: 

0 Sampling of site preparation areas 
Delineation of areas exceeding OSDF WAC 
Delineation of lead-contaminated soil at the former firing range facility. 

0 

0 

The purpose and results of each of these investigations are discussed in detail in Appendix D. 

2.1.3 SamDline and Analysis in Stock Pile No. 5 

The data for SP-5 includes the following: 

0 Total uranium data from an Remedial Site Evaluation (RSE) sampling event in 1990 

0 Characterization data (including an extensive list qf radionuclides, organic compounds, 
and metals) from a 1993 sampling event under Removal Action 17 

0 Operable Unit 3 RVFS simpling performed in 1994 
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0 Recent (April and May 1998) data obtained from real-time gamma spectrometry and 
physical sampling. 

The purpose and results of the most recent investigation (April and May 1998) are discussed in detail in 

Appendix D. 

2.2 IDENTIFICATION OF EXCAVATION ASCOCS 

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. 

However, only three of these affect remedial design and excavation in A2PI (Table 2-1): 

0 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 

0 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 in 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 

uranium-238, the most stringent FRL for the SWUs has been used (i.e., that for the South Field and 

Active Flyash Pile). As noted in Appendix D, 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 
a 
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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. Draihage 

area maps and calculations for A2PI are contained in the Surface Water Management Plan 

(Appendix B). 

2.3.2 Soil StratigraDhv and Geotechnical ProDerties 

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. 

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 

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 
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Aquifer. This is believed to be the most significant mechanism to transport contamination from the 

SWUs to the Great Miami Aquifer. 

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. 

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 pg/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). 

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, thus the presence of 

other types of debris is not anticipated. 

I 

2.3.5 Groundwater Monitoring 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 remaking in 

Cy place and requiring protection are shown on the construction drawings (SPDwg GO003 and hL gF FERM2PI-IPSECT-2.RVOUuly 31, 1998 (9:07AM) 
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EDwg GOOO4). 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 filllabove-FRL 

material. 

2.4.1 Above-WAC Material 

As described in Section 2.1.1 and confirmed during predesign investigations (Appendix D), 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 W F S  and predesign information, there are approximately 

4,800 yd3 of this material (EDwg G0006). This material requires a specific excavation approach, 

which is presented in Section 3.3.2.2. 

2.4.2 Potentially Characteristicallv Hazardous Areas 

As described in Section 2.1.1 and confirmed during predesign investigations Appendix D the South 

Field contains material with the potential to exhibit the toxicity characteristic for lead (Le., fails a 

TCLP test). This has been delineated by analytical results from the predesign investigation and is 

discussed in detail in Appendix D. Based on RVFS and predesign information, there are approximately 

100 yd3 of soil with lead contamination 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 Material 

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 

material in A2PI. Approximately 262,000 yd3 of impacted material in A2PI exceed the total uranium 
._ 

' -  
i 
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FRL and meet the chernical/radiological WAC for the OSDF. An additional 80,000 yd3 of material 

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 (24,000 yd3) and non-impacted (16,000 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 124,000 yd3 (including 
above-WAC excavation) 

0 South Field: Existing grade level (msl elevation 563) in the northern portion, to 
approximately 20 feet deep (msl elevation 540) in the southern portion (EDwg G0007), 
a total of approximately 137,000 yd3 

e 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 62,000 yd3. r 

Backup calculations for these estimated earthwork volumes are provided in Appendix C. The 

excavation procedures to be used are discussed in Section 3.3.2.3. 
I 

I. . . _ ,  
G I  
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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 Storage/Management 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: 

ComDonent 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 
ErosioxdSediment Control Plan 

Equipment Wash Plan 

FERWPI-IP\SECT-~.RVOUU~~ 31, 1998 (931AM) 3-1 
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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 in late summer of 1997. Site preparation activities consist of those tasks 

necessary to prepare the site for excavation. These activities were performed by a construction 

contractor in accordance with the Site Preparation Contract Documents, which include the construction 

drawings and technical specifications. Site preparation activities were completed before the initiation of 

excavation phase activities. 

Impacted material excavated during site preparation activities was stockpiled (Section 3.1.9) in the 

South Field and will be dispositioned to the OSDF by the excavation contractor. Impacted material 

exhibits soil and soil-like characteristics and consists primarily of flyash and soil, with some building 

and construction debris. Material from installatip of the retention basins (Section 3.1.7) determined to 

be non-impacted was stockpiled (Section 3.1.9) within A2PI for potential future reuse as clean fill. 

Site preparation tasks included the following: 

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 
Constructiodrelocation of stockpiles. 

FERM2PI-IP\SECX-3.RVOUuly 31. 1998 (9:31AM) 3-2 
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3.1.1 Establishing Site Boundaries and Controls 

The entire A2PI area was classified as a radiological "soil contamination" area during initial site 

preparation activities; existing posted areas within A2PI were maintained. Initial preparation of the 

A2PI area included establishing the defined construction area in the field and posting appropriate signs 

at the boundaries (SPSpec 02100 and SPDwg GOOOS). Based on field conditions encountered during 

excavation of the South Field, part of the site was upgraded to a "contamination" area. The upgraded 

area was fenced and access controlled. Upgraded PPE was required in the area. The A2PI 

construction area was defined by signs and construction fencing, which also defined the control 

boundary for the site. Gates will be installed at equipment access points. 

I. 

3.1.2 Surveving and Site Layout 

Project site survey control points (including baselines and temporary benchmarks) were 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, were located and 

staked. 

3.1.3 Establishing the S U D D O ~ ~  Area 

A support area was established at the northeastern edge of A2PI (SPDwg G0002) and outside the 

proposed excavation area. The area includes a radiological control point facility, field office, parking, 

laydown area, and other contractor facilities (SPDwg GO006). 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 room(s). During the excavation phase of the project, all 

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. 

3.1.4 Clearing 

Generally all areas to be disturbed during A2PI remediation (site preparation and excavation) will be 

cleared during site preparation. Clearing (SPSpec 02100) will consist of cutting all trees and brush in 

these areas to a height of approximately 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) 

. ' r "  , 
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and will be turned by the site preparation (SPSpec 02100) contractor and FDF as necessary to prevent 

combustion. During the excavation phase of the project, FDF will be responsible for the maintenance 

of the Woodchip Stockpile. The 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 be disturbed during excavation will remain in place (during site preparation) and 

be ground and removed during the excavation phase (Section 3.3.2.1). 

Because of potential stability concerns no clearing will occur in the lead contaminated area in the South 

Field and the side slopes of the Active Flyash Pile during site preparation. Those areas will be cleared 

just prior to excavation in the subsequent phase. 

3.1.5 Tie-In of Utilitv Hooku~s 

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 facility, lift stations, as well as for the South Field 

Extraction System. The power is used for lighting, alarms, pumps, control systems, and other 

components. 

Water service (SPSpec 02667) is 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 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 oilkediment separator, and to the existing seepage collection lift 

station for transport to Retention Basin 1. 

I 
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Trenches for underground utilities were constructed and backfilled according to specification 

(SPSpec 02225). In general, trenches were excavated to a depth below the bottom of the utility line, 

pipe bedding was placed and compacted, the utility line was installed, the remainder of the pipe 

bedding was placed and compacted above the utility line, and the trench was 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 was returned to the trench pending final disposition during final restoration of the 

area. 

3.1.6 Installation of EauiDment Wash Facilitv 

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 

GOO07). 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 

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. 

3.1.7 Installation of Surface Water Management System 

A comprehensive surface water management system will be implemented to provide both management 

of stormwater/perched groundwater and erosion and sedimentation control. Major components of the 

system were constructed during the site preparation phase and will be maintained throughout the 

excavation phase. The types and sizes of the surface water management system components are 

summarized in the following paragraphs and detailed in the Surface Water Management Plan 

(Appendix B). 

3.1.7.1 Overall Amroach 

Remediation activities and surface water management system practices will be performed to achieve the 

following general objectives: ' 

Prevent runoff from other areas from entering the project area 

Collect, control and provide sedimentation capacity for all runoff from disturbed areas 

3-5 
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e Collect potentially contaminated runoff from support areas and potentially contaminated 
runoff/perched groundwater from excavation areas and treat it in existing FEMP 
treatment facilities 

e Control storm water to prevent an increase in peak runoff. 
* .  

The surface water management system consists of the following (SPDwgs GO005 and N0002): 

e ' Existing FEMP facilities 

e Excavation sumps 
e Collection ditches 
0 Retention basins 

e Diversion ditches and related devices 

e Other erosion and sediment control devices. 
., 

In general, the surface water management system has been designed to control, at a minimum, the 

runoff from a 10-year, 24-hour storm event. Certain components of the system, as described in the 

following paragraphs, have been designed for a 25-year, 24-hour storm event. 

3.1.7.2 Existing 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 was expanded during site preparation activities to direct runoff to a 

pipe culvert installed under the new Impacted Material Haul Road as part of the construction of the 

oad (SPDwg GOOOS). This water flows into the existing catch basin and pipe system on the west side 

Qd3a 
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of the Inactive Flyash Pile, which currently conveys the flow to Paddys Run (SPDwg G0007). The 

existing pipe was extended to convey this flow around the existing ditch (SPDwg GO008), 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 SumDs 

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 a 
Collection ditches were 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) was 

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 GO012), 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, 24-hour storm event; other runoff collection ditches have been designed for a 

10-year, 24-hour storm event (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 were 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, . , 
' * i  
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and G0011). Retention Basins 1 and 2 were designed to store runoff from a 25-year, 24-hour storm 

event; Retention Basin 3 was designed to store runoff from a 10-year, 251-hour storm event (see 

Appendix B for further details). 

Since the excavation of these retention basins extends into the Great Miami Aquifer, an HDPE (high 

density polyethylene) liner was installed in all basins (SPSpec 02713). In addition to the HDPE liner, 

an infiltration barrier was installed in Retention Basins 1 and 3. This infiltration barrier will consist of 

a one-foot thick layer of clay (SPSpec 02200). The clay was excavated from the designated OSDF 
sediment basin stockpile (SPDwg G0001) and hauled to A2PI by the site preparation contractor. The 

one-foot thick clay layer will provide additional protection of the Great Miami Aquifer and minimize 

potential deer damage. An 8-foot high chain link fence was installed around Retention Basin 2 to help 

protect the HDPE liner from damage. Additional measures may be taken to protect the Great Miami 

Aquifer if the HDPE liner is not sufficient. 

The outlet works for the retention basins are a combination riser pipe and lift station. A riser pipe was 

constructed within the storage area of each basin. The riser pipe has low level outlets and the outlets 

are surrounded by a layer of aggregate. The low level outlets and aggregate act as a filter for 

sediment. A discharge line conveys flow from the riser pipes to lift stations near each retention basin. 

The lift stations pump the water from the retention basins, through a common transfer line, to the 

SWRB. 

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 preestablished 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 (i.e. , the point of 

overflowing into the storm sewer outfall ditch, and subsequently into Paddys Run). When the SWRB 
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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. 

To accommodate periods when the level in Paddys Run rises to a level near the top of the embankment 

for Retention Basin 1, the height of the embankment adjacent to Paddys Run was constructed to an 

elevation of 541.5 feet msl. 

Steps have been taken to decrease potential overtopping from Paddys Run into Retention Basin 2, 

including realigning and stabilizing a section of Paddys Run upstream and adjacent to the basin and 

increasing the minimum height of the berm and overflow outlet from the basin. The realigned and 

stabilized Paddys Run channel will direct the flow in Paddys Run away from Retention Basin 2. The 

minimum berm height of the basin was increased to an elevation of 538 msl and the invert of the 

overflow outlet was increased to an elevation of 537 msl. 

Accumulated sediment from the A2PI retention basins, ditches and erosion control measures will be 

sampled and analyzed for attainment of OSDF radiological WAC prior to removal and dispositioned 

accordingly when the sediment depth reaches the sediment cleanout level indicated on the risers 

(SPDwgs GOO13). 

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 GO012 and G0013) and technical specifications 

(SPSpec 02270) and include: 

b Silt fences 
b Erosion control blankets 
b Rock fill 
b Silt berms/sediment barriers 
b Temporary seeding 
b Permanent seeding 
b Crusting agents. 
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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 Sitewide CERCLA Quality Assurance Project Plan (SCQ) (DOE 1998). 

A total of 17 monitoring wells will be abandoned in the A2PI area (Table 3-1 and EDwg G0004). 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 

(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 ConstructionRelocation of Stockpiles 

The site preparation contractor constructed three new stockpiles, relocated one existing stockpile, and 

prepared the location for one additional stockpile. The new stockpiles include: 

A woodchip stockpile, located north of the support area in the northeast comer of A2PI 
just west of the SWRB, near the meteorological tower (SPDwg G0002) 

0 The South Field 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 
(SPDwg cooO5). Samples of material that was placed in the South Field Impacted 
Material Stockpile were collected and analyzed prior to site preparation excavation 
activities. Analysis indicated that the material did not exceed the OSDF WAC. During 
excavation of that material, visual monitoring was performed and special materials 
were identified and segregated. Because a greater than expected quantity of special 
materials.were encountered during excavation of the South Field, part of the area was 
upgraded to a "contamination" area and a separate area was delineated on the South 
Field Impacted Material Stockpile. Visual monitoring was performed to segregate 
potential special materials on all material excavated during site preparation and no 
observed special materials were placed in the South Field Impacted Material Stockpile. 
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0 Non-Impacted Material Stockpile No. 1 (SPSpec 02200), located at the former running 
track in the southwest comer of A2PI. A geotextile fabric and geomembrane liner 
(SPSpec 02713) were used to separate the stockpile material from the underlying soil 
(SPDwg GOOOS). 

The South Field Impacted Stockpile is divided into two sections, one of which is within a radiologically 

controlled area which resulted from the excavation of the slope north of Retention Basin 2. The soil 

placed into both sections of the South Field Impacted Stockpile was managed in identical fashion; all 

excavation was subject to visual observation for presence of special material and radiological 

monitoring'for OSDF WAC. Excavation of the entire stockpile will include visual observation for 

additional special material, and will be performed in 3 f 1 foot lifts. 

The area for Non-Impacted Stockpile No. 2 was also constructed during site preparation, located 

northwest of the support area. It was constructed in a manner similar to Non-Impacted Stockpile 

No. 1. No material was placed in Non-Impacted Stockpile No. 2 during site preparation. It will be a 

contingency stockpile area which may be used in the subsequent excavation phase. 

The approximately 90 tons of material in the existing riprap stockpile, which was located at the site 

where Retention Basin 1 was constructed, was 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 were installed during the site preparation phase. These lines were 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 Implementition Plan. 

. 

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. 
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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: 
\ 

Excavating impacted material within A2PI 

Loading, hauling, and unloading impacted material that does not meet the OSDF WAC 
to temporary staging locations [i.e., the SP-5 Stockpile Area (to be named SP-7) or the 
Special Materials Transfer Area] prior to offsite treatment and/or disposal 

e Containerizing and staging lead contaminated mixed waste in the Lead Contaminated 
Soil Container Transfer area 

e Loading, hauling, and unloading impacted material that meets WAC in the OSDF. 

As discussed in Section 1 .O, impacted material, as used in this Implementation Plan, consists of all 

material that was placed in the SWUs asfill material and all non-fill material with contaminant levels 

above the FRLs. In addition, sediment collected in ditches, retention basins, and in other erosion 

control devices 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: 

OriPinal 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 

FRL Model Line - The extent of contaminants above the FRLs was estimated by 
incorporating RYFS 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 then 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 3.3, and certification 
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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 Seauence 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: 

Contamination priorities. Excavation of impacted material in a given area with 
relatively high concentrations of contaminants (above WAC or characteristically 
hazardous) will be prioritized. 

Physical 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. 

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: 

The first year will involve excavation of the Inactive Flyash Pile and SP-5, as well as 
creation of SP-7 from the former SP-5. This will consist of approximately 12,000 yd3 
of material excavated from SP-5, with the remaining material (approximately 
7,300 yd3) forming the new SP-7. SP-7 will then receive above-WAC material from 
the SWU excavation. In addition, the Inactive Flyash Pile excavation will consist of 
approximately 119,000 yd3 of impacted material and 4,800 yd3 of above-WAC 
material. The above-WAC material was made a priority because of its 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. 

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, excavation of the west side of South Field, and excavation of the entire Active 
Flyash Pile. An estimated 146,000 yd3 of impacted material will be excavated during 
this phase (24,000 yd3 from the stockpile, 60,000 yd3 from the South Field and 
62,000 yd3 from the Active Flyash Pile). The lead contaminated soil which is 
associated with 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 

-. 
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(Figure 3 4 ,  the west side of the South Field and the Active Flyash Pile will be 
covered with a crusting agent (Section 3.3.5), 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 excavation of the remaining material in the South Field (east 
side), an estimated 77,000 yd3. At the end of this year (Figure 3-5), the newly 
disturbed areas of the South Field will be covered with a crusting agent and seeded the 
following spring. If timing allows, the area may be seeded in the year 2000 
(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, including the initial period of excavation in SP-5 and the 

Inactive Flyash Pile during year one. Conceptually the implications of this are: 

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 

0 

then excavate below-WAC material as well. 

In the South Field and Active Flyash Pile (year two), one crew will excavate the South 
Field Impacted Material Stockpie while the other excavates other below-WAC material 
in the South Field. The South Field crew will also excavate the lead contaminated soil 
after the over burden is removed. After the South Field Impacted Material Stockpile is 
excavated, that crew will excavate the Active Flyash Pile. 

a During excavation of the east side of the South Field (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 Amroach 

During excavation, the A2PI area will be classified as a radiological "contamination" area. Excavation 

activities include the following: 

0 Grinding of stumps 

Q'j" 
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Prioritized excavation of impacted material 
Excavation of below-WAC material 
Excavation of debris 
Excavation of special materials 
Control of surface water 
Monitoring well abandonmentlprotection 
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 

technical specifications for the OSDF Project. 

3.3.2.1 Grinding of StumDs 

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 

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. 

RI/FS 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 4,800 yd3 of material in the Inactive Flyash Pile 

with total uranium contamination above the OSDF WAC of 1,030 mg/kg. The limit of above-WAC 

material was conservatively estimated from the environmental model. After the horizontal limits of the 

above-WAC material were determined by the model, an additional 15 feet was added for design and : 
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construction purposes. This 15-fOot area will be used to establish an inwardly sloping area at each lift. 

Vertically, the above-WAC area was conservatively determined to be between elevation 558 and 550. 

The actual 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. A portion of the above-WAC area has been extended from 

elevation 558 to 559, based on analytical results. Once the excavation has reached elevation 560, the 

overburden will be excavated in two lifts, each approximately one foot. After the top of the above- 

WAC area is encountered (elevation 558), excavation within the limits of this above-WAC material will 

be performed in four-foot lifts. 

As shown on Figure 3-7, the side slope of each lift will be cut on a 2H: 1V side slope. The side slope 

will be scanned with field survey instruments (Section 3.3.4.1) to confirm that the limits of the 

above-WAC material do not extend laterally. If RSS is used,, a four-second acquisition time at 1 .O mph 

will be used. If the gross counts and total uranium concentrations using the RSS system indicate 

above-WAC material, additional material will be excavated, as required. Alternatively, HPGe 

measurements at a distance of one'foot from the side of the cut face (or closer, depending upon the 

height) may be used to scan for the presence of above-WAC material instead of the RSS system, or to 

determine if the gross counts from the RSS system are a result of the presence of uranium. In any 

case, if measurements indicate the presence of above-WAC material, additional material will be 

excavated until all such above-WAC material is removed. If additional above-WAC material is 

detected, the lift will be expanded in the direction(s) indicated by the above-WAC measurement(s) until 

such material is removed. 

After a lift is excavated in the above-WAC material, the adjacent below-WAC material will be 

excavated (Figure 3-7). For each lift, the above-WAC area will be left approximately one foot lower 

than the surrounding area, and the surrounding area will be sloped away to facilitate control of surface 

water. Excavation will continue in 'this manner until, based on design data, the bottom of the 

above-WAC material is reached. Upon reaching the design-based floor of the above-WAC excavation 

(elevation 550), the entire floor will be scanned, to the extent possible, for total uranium in excess of 

the WAC with the RSS or RTRAK system or HPGe equipment. One hundred percent coverage by 

0 RTRAK or RSS will consist of paths offset by approximately two meters with a four-second acquisition b 
time at 1.0 mph. If the gross counts and total uranium concentration using the RSS or RTRAK system 
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indicate above-WAC material, additional material will be excavated, as required. If only gross counts 

using the RSS or RTRAK system indicate the potential presence of above-WAC material, additional 

HPGe measurements at a reduced read height may be used to determine if the gross counts are a result 

of the presence of uranium. As needed in any case, total uranium activity that indicates above-WAC 

material will be excavated. 

Above-WAC soil and soil-like material will be loaded into trucks and hauled to the SP-7 Stockpile 

which will be in the former location of SP-5. 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 SP-7 Stockpile area 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. 

%. 

Quality assurance and control measures will be implemented during all phases of the construction 

activity and field measurements. Data obtained in above-WAC excavation will be managed such that 

waste profiles can certify material shipment for off-site disposal. 

.' 
Lead Contaminated Soil 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 G0008). The 

lead-contaminated soil is assumed to be toxicity characteristically hazardous and will be considered 

mixed waste. This material will be segregated and handled separately (Section 3.4.3). An additional 

investigation was conducted (Section 2.1.2.3 and Appendix D) to delineate the extent of the toxicity 

characteristically hazardous material. 

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 during excavation 

of the lead contaminated soil. The mixed waste will then be excavated to the limits shown on the 

construction drawings (EDwg GO008). The approach that will be used to excavate this material is 

.Y 
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shown on Figure 3-8. The mixed waste will be placed in containers, pending off-site shipment for 

treatment and disposal. 

Following excavation of the toxicity characteristically hazardous material, fill and above-FRL material 

(in native soil) 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 necessary. The above-FRL material will be 

transported and disposed in the OSDF. 

3.3.2.3 Excavation of Below-WAC Material 

Excavation of below-WAC material will typically take place in 3f l-foot lifts (Figures 3-9 and 3-10). 

This lift dimension is based on the approximate 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 continuously visually monitored. The combination of lift height, visual 

monitoring, and radiological survey monitoring will ensure that special materials and above-WAC 

gamma-emitting contamination are identified. Visual monitoring (Section 3.3.4.3) by FDF and 

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 3 .  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). 
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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 3.4.2.1) 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. 

3.3.2.5 Excavation of Suecial Materials 

As described in the SEP, and used in this document, special materials include: 

Friable presumed asbestos containing materials Medical/infectious waste 

Lead .acid batteries Pressurized containers 

Piping/pumps Tires 

Nonpressurized containers (drums) Uranium metal 

Non-soil residues (processrelated) Miscellaneous debris 

Transformers/electrical equipment Acid brick 

When these materials are encountered, excavation will stop for the radiological level to be determined 

by FDF Radiological Control Technicians DCTs (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. 

An HPGE measurement of residual soil will be taken to ensure any above-WAC material has been 

I ,  
a <  

removed; upon verification, excavation will again be initiated. If the HPGe measurement indicates . , .. 
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above-WAC material is still present, additional excavation will continue until real-time measurements 

indicate the above-WAC material is no longer present. The excavated above-WAC residual soil will be 

segregated and dispositioned by FDF Waste Management. 

FDF Waste Acceptance Operations (WAO) will provide a field representative to observe all excavation 

activities (Section 6.1.3.6). This representative's primary function will be to assist with the 

identification and handling of special materials, as well as documentation of the disposition of impacted 

material. 

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 will be constructed on the east side of the Inactive Flyash Pile 

(EDwg GOOOS). 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 crosscontaminating 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, thus 

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 RSS/RTRAK. 

Interceptor Ditches Nos. 2 and 3 will be constructed at the bottom of the terrace face which slopes to 

the sinds and gravels of the Great Miami Aquifer (EDwg G0005and G0007). These ditches will divert 

runoff from uncertified areas away from the exposed sands and gravels of the Great Miami Aquifer. 

I 
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As excavation is performed, active areas will be graded to drain to collection points located within the 

excavation. Temporary excavation sumps (EDwg GOO18) 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 

A2P1, and provide sediment capacity near the active area of excavation. The primary function of the 

excavation sumps is to centralize sediment from active excavation areas and prevent unnecessary 

dispersion of sediment 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 to continually 

drain to the sump. 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. 

The estimated top of the Great Miami Aquifer is shown on the construction drawings, ranging from 

elevation 551 to elevation 540. Sumps in the above-WAC material that extend into the Great Miami 

Aquifer will be lined to m i d e  infiltration (ESpec 02205). Also, when the excavation in the Inactive 

Flyash Pile and South Field is within one foot of estimated top of the Great Miami Aquifer based on 

construction drawings, the sump will be lined. The liner will consist of a 60-mil HDPE liner or other 

approved material. 

Excavation of the Inactive Flyash Pile and above-WAC material is inherently protective of the Great 

Miami Aquifer, since water currently percolating through the Inactive Flyash Pile (including the 

above-WAC material) into the Great Miami Aquifer 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 Great Miami Aquifer. 

3.3.2.7 Monitoring Well Abandonment/Protection 

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 a 
been partially abandoned by FDF, but the excavation contractor will be responsible for removal of the 

'" '$ f , . 
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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 

casing; between all the casings is a total of 12 inches of concrete. The excavation contractor will be 

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 Transuortation and DisDosition of Imuacted Material 

Impacted material excavated from the A2PI area will be hauled to the OSDF (the majority of the 

material) or the SP-7 Stockpilq (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 G0005), pending off-site shipment for treatment and disposal. Special materials 

will be staged in a Special Materials Transfer Area for disp:sition by FDF Waste Management. 

Measures will also be implemented to control the generation of dust during the hauling of material 

(Section 4.2.2). 

3.3.3.1 ImDacted 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 was constructed as part of initial construction activities associated with the OSDF. The haul 

road was designed for standard highway H-20 loading but can accommodate off-road haul equipment 

up to a gross weight of approximately 53 tons without adversely affecting its operational performance 

and life. It will be operational prior to initiation of the excavation phase of remediation in A2PI. The 
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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 SP-7 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 EauiDment Wash Facilitv 

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 technical 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 Monitoring 

During remediation activities in. A2P1, excavation- and disposition-focused monitoring will occur in 

regard to the following types of material: 
I 

Material with contaminant levels exceeding the OSDF WAC 

Material with contaminant levels below the OSDF WAC 
Lead-contaminated soil 

Special materials. 

Since WFS 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. 

A full time Health and Safety Representative and a Radiological Technician, both DOE representatives, 
R 

will be in the field to monitor for occupational exposure to the workers. These professionals will use E ,  

.!*l 
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the tools that are available to them to monitor the excavation work area as necessary and appropriate, 

including 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. 

Based on lessons learned during the site preparation phase of the project, all excavations will be subject 

to continuous visual observation by both the contractor and FDF personnel (Section 1.5). Visual 

observation will be conducted for change in soil media, including the presence of Great Miami Aquifer 

sands and gravels, and the presence of special materials. The contractor personnel will receive field 

instruction and assistance in identifying both Great Miami Aquifer and special material. 

3.3.4.1 Material with Contaminant Levels Exceeding 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 WFS 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 

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. 

I 
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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 RYFS 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 and all lead contaminated 

soil that will be classified as characteristically hazardous (Section 2.4.2). This soil will be excavated, 

containerized, and staged pending off-site treatment and disposal (Section 3.3.2.2). 

After the delineated lead contaminated soil has been removed, discrete soil samples will be collected 

from within the limits of the lead excavation and undergo XFW 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. If 

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 c o n f m  that all above-FRL radiological contamination has been 

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 Material 

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). 

First, the face of the excavation will be continuously 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. 
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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. 

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. 

3.3.4.4 SDecial Materials 

Continuous visual monitoring will be performed during all excavations for special materials. This 

monitoring will be performed by trained personnel. 

3.3.5 Miscellaneous Excavation Reauirements 

During site preparation, impacted material will be temporarily placed into the South Field Impacted 

Material Stockpile (Section 3.1.9). This stockpile will be located in the South Field to prevent material 

from being removed from the SWUs during site preparation. It will contain approximately 24,000 yd3 

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. As 

discussed in Section 3.1.9, the South Field Impacted Material Stockpile has been divided into two 

sections, both of which will be excavated in the same manner. Special materials were encountered in 

the excavation of the slope north of Retention Basin 2, which required segregation and separate waste 

management practices. The underlying soil was monitored at that time for radiological WAC, and no 
following the determination that the soil was not in exceedance of the OSDF radiological WAC, the soil 
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was placed in the South Field Impacted Material Stockpile. Visual monitoring and radiological field 

monitoring will be performed during excavation and loading of this stockpile. 

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 

( S p e c  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 

construction drawings and technical specifications (ESpec 02205). This data will be incorporated into 

the Integrated Information Management System (IIMS [Section 3.4 and 6.71). 

3.3.6 Excavating Material from Stock Pile No. 5 

Sampling and analysis results from Area 1 of SP-5 were used to delineate the boundary between: 1) the 

above-WAC material in SP-5 that will remain and become part of SP-7, and 2) the material in SP-5 that 

can be excavated and placed in the OSDF. The entire top 6 feet of SP-5 will be excavated and placed 

in the OSDF; below a depth of 6 feet, the south half of SP-5 will remain in place and become part of 

SP-7, and the entire northern half of SP-5 will be excavated and.placed in the OSDF. 

The material that will be excavated from SP-5 will be removed in 3 f 1 foot lifts as unclassified 

impacted material, in accordance with ESpec 02205. FDF will visually monitor all excavations for 

special materials [as defined in the'SEP (DOE 1997a)l. After each %foot lift is excavated, FDF will 

perform a real-time scan of the surface of each lift for total uranium. Based on the real-time gamma 

spectrometry results, the contractor will be given further direction which may include one or more of 

the following: 

e 

e 

Continue to excavate and transport to the OSDF 
Stop excavation and leave the remaining material for future incorporation into SP-7 

e 

e 

Excavate a portion of the material 
A combination of the above. 
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The excavation contractor will continue to excavate until the lines and grades shown on the SP-5 

excavation drawing are achieved, real-time monitoring indicates that the area primarily consists of 

above-WAC material, or another decision is &de based on field conditions. 

The excavation contractor will stage the excavation to segregate above-WAC material and associated 

equipment from the other WAC-compliant material and equipment. The contractor will not be 

permitted to load equipment in the above-WAC area for transport to the OSDF. 

The excavation contractor is required to keep the haul road clean of mud, dirt, and debris. The 

specific means, methods, and equipment to achieve this requirement will be presented in the Safe Work 

Plan that will be prepared by the contractor and reviewed and approved by FDF. 

The excavation contractor will provide a portable equipment wash facility and/or other methods and 

procedures at SP-5 to keep the impacted material haul road clean during excavation of SP-5. 

Material from SP-5 that exceeds the OSDF WAC will remain in the SP-5 area and become part of 

SP-7. After WAC-compliant material is excavated from SP-5, the stockpile will be renamed SP-7 and 

the area will be ready to receive above-WAC material from the SWUs. Preparing the site to receive 

above-WAC material will include construction of an access road and ramp (in accordance with 

ESpec 02205). This will include some type of facility that will prevent haul equipment tires from 

coming into contact with above-WAC material during unloading and associated activities. 

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 

1t 
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handling of special materials expected to be encountered in A2PI. Because most of the excavated 

impacted material will be placed in the OSDF, the OSDF Impacted Material Placement Plan is included 

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 

o,ff-site facilities for material that does not meet the OSDF WAC. a 
3.4.2.1 Attainment of OSDF WAC 

A key component of the OSDF WAC attainment program is the IIMS tracking system (Section 6.7), 

which maintains traceability of excavated impacted material to WFS,  predesign, precertification, and 

supplementary WAC data. 

The following actions will be performed to demonstrate compliance with the OSDF WAC: 

a Assign OSDF-bound materials to material profiles 

a Implement IIMS tracking requirements 

a Segregate impacted materials according to OSDF Impacted Materials Placement Plan 
Categories 1 through 5 (DOE 1998a) 

a Reduce size, fill void spaces, package (if required), and otherwise comply with 
physical OSDF WAC requirements 

a Visually inspect the material to verify it meets physical OSDF WAC requirements 

0 Visually inspect the material to verify it does not include prohibited items 
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0 Perform IIMS WAC attainment query in conjunction with manifest preparation, to 
verify material meets OSDF chemicaYradio1ogical WAC I 

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 fiom 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 arealmaterial 

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 WAO representative in the field and 

excavation contractor for material not meeting the OSDF WAC: 

Estimated volume 
0 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 

Q 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 Completion of waste profile 
a Evaluation for treatment 
a 

a 

a Packaging for shipment 

Identification of appropriate off-site disposition 
Receipt of approval from the receiving facility 

0 Certification for Department of Trhsportation (DOT) requirements 
a Coordinating off-site shipment. 

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 restfictions [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. 

3.5 PRECERTIFICATION AND CERTIFICATION 

After excavation, the A2PI area will be precertified and certified. Precertification and certification will 

be performed in a phased manner and in two general A2PI areas: the A2PI waste unit areas and the 

A2PI non-waste unit areas. Section 6.10 presents the schedule for these activities. Generally, the 

A2PI waste unit areas consist of the areas originally covered by the waste units (Inactive Flyash Pile, 

South Field, and Active Flyash Pile); the major exception to that definition is the south part of the ' 

South Field. The south part of the South Field will be covered by Retention Basin 2 and is part of the 

A2PI non-waste unit areas. The overall A2PI certification boundary and the general A2PI areas are 

shown on Figure 3-1 1. 

Precertification will be performed with real-time instruments as excavation is completed to verify an 
area is ready for certification. Real-time instruments (RTRAK, RSS and/or HPGe) will measure 

primary radiological COC concentrations in the surface soil. The equipment will be selected and used 

based on actual field conditions as described in the User Guidelines, Measurement Strategies, and 

Operational Factors for Deployment of In-Situ Gamma Spectrometry at the Fernald Site (DOE 1998~). 

The results will be used to identify the following: 

0 
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Soil with contaminants that exceed FRL concentrations 
"Hot Spot" areas (as defined ig the SEP) 
Residual contamination patterns. 

Based on precertification results, supplemental excavation will be performed if necessary. 

Supplemental excavation will be performed in areas where precertification results indicate that existing 

surface soil contaminant concentrations exceed FRLs. Additional precertification will be performed in 
areas where supplemental excavation is performed. Precertification and supplemental excavation will 

continue until precertification results indicate that the area isready for certification; results will be used 

to finalize the certification units (CUs) and prepare the CDL. Certification will be performed in 

accordance with the CDL as described in the SEP to verify that residual soil constituents are below 

FRLs. Based on certification results, supplemental excavation may again be performed in areas where 

residual constituents fail certification criteria. Additional certification will be performed in areas where 

supplemental excavation is performed. Certification sampling and analysis and supplemental 

excavation will continue until certification results indicate that the soil surface conditions satisfy 

certification and hot spot criteria. 

3.5.1 A2PI Waste Unit Areas 

Precertification and certification will be performed and completed in the A2PI waste unit areas before 

the A2PI non-waste unit Areas. Most of the work and associated supplemental excavation will be 

performed when the SWU excavation contractor is workig in the area. 

Precertification. Precertification will be performed within the A2PI waste unit areas after the areas are 

excavated to the lines and grades shown on the construction drawings (Section 3.3). This process will 

be a continuation of the excavation process and supplemental excavation (if required), performed by the 

SWU excavation contractor. Real-time monitoring will be performed as excavation reaches the grades 

shown on the drawings and performed in different areas as excavation is completed. The two 

interceptor ditches in the South Fieldhactive Flyash Pile area will remain in place until the entire area 

is ready for precertification. After all upgradient areas are precertified, the interceptor ditches will be 

removed and precertikation performed underneath the area of the interceptor ditches. Precertification 

I will be complete after real-time monitoring indicates that the entire A2PI waste unit area is ready for 

certification. 
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Certification. Certification will be performed within the A2PI waste unit areas after the precertification 

is complete and the CDL is approved. The CDL will define the CUs and the sampling and analysis 

requirements. 

3.5.2 A2PI Non-Waste Unit Areas 

Precertification and certification will be performed and completed in the A2PI non-waste unit areas 

after the A2PI waste unit areas. The approximate limits of the A2PI non-waste unit areas are shown on 

Figure 3-1 1. The A2PI non-waste unit areas will be divided into subareas based on field conditions and 

logistical requirements. For example: Retention Basin 2 area must be precertified and certified before 

the area under Non-Impacted Stockpile No. 1 can be precertified because soil from Non-Impacted 

Stockpile No. 1 will be used to backfill Retention Basin 2 (Section 3.6.2). 

There will be three types of subareas precertified and certified in the non-waste unit areas: 

a 

a 

Areas with A2PI support facilities and other manmade structures 
"Undisturbed" areas with no obvious signs of contamination 

0 Dirty corridors. 

The first two areas listed above will be precertified and certified as part of A2PI non-waste unit areas. 

The dirty corridors will be remediated and certified as part of Area 10 - Corridors and Roads. 

Final details concerning certification of non-waste unit areas will be presented in a CDL. However, 

the approach presented will indicate that certification will be performed after: 

a 

a 

Removal of manmade structures and devices (Le., riser pipes, HDPE liners) 
Removal of obvious impacted material (e.g., flyash, special material). 

The HDPE liners will be removed from all three retention basins prior to precertification. The anchor 

trenches associated with the HDPE liners and the top of the basin embankments will be removed. This 

will include flyash and other impacted material. Within Retention Basins 1 and 3, initial 

precertification will be performed on the clay infiltration barrier (that was installed in the two basins) 

and the underlying sand layer. If precertification indicates that contaminant levels in the clay are above 

the FRLs, the clay layer will be removed and precertification and certification will be performed on the I 
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' sand layer below. If precertification indicates that contaminant levels in the clay are below the FRLs, 

only the clay layer will be certified. 

After manmade structures and obvious impacted material is removed, both disturbed areas and 

nondisturbed areas will be certified as described in the CDL. Supplemental excavation will be 

performed as necessary. 

3.6 INTERIM RESTORATION 
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. 

Interim restoration refers to a stabilized soil condition which promotes habitat until final restoration is 

implemented. 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. " 

Interim restoration will be performed to support the final restoration plan as much as possible. Interim 

restoration will be performed separately in the A2PI waste unit areas and the A2PI non-waste unit areas 

if necessary. 

3.6.1 A2PI Waste Unit Areas 

Significant regrading is not expected in A2PI waste unit areas since the final excavation contours were 

designed to provide stable slopes and adequate drainage. Interim restoration is expected to be 

performed by the SWU restoration contractor. Minor grading may be performed based on actual 

conditions encountered in the field and will be limited to grading to enhance stability and promote 

drainage as required. Therefore, after certification is completed and minor grading performed (if 

required), a temporary cover will be applied. As a temporary cover (ESpec 02275), the soil will be 

mulched and hydro seeded (Section 3.3.1) with a permanent seed mixture (ESpec 02900). The 

specifications were developed and soil will be stabilized in accordance with the guidelines for 

stabilizing of disturbed areas as presented in the SEP. - 
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3.6.2 A2PI Non-Waste Unit Areas 

After certification of the A2PI waste unit areas, runoff from A2PI will no longer require collection and 

treatment. Therefore, the surface water management facilities in A2PI will be modified to be more 

consistent with the final restoration plan of the area, including removing the HDPE liners 

(Section 3.5.2) and other modifications as described herein. Surface water controls installed during 

construction along the perimeter of A2PI will remain to prevent cross-contamination from upgradient 

areas. 

Because some earthwork is required (approximately 15,000 cubic yards of material must be moved), 

precertification, certification and interim restoration in the A2PI non-waste unit areas will be performed 

in a phased and overlapping manner. These activities are not scheduled to begin until the year 2001. 

The detailed certification approach will be presented in a CDL. Also, a separate and more detailed 

natural resource restoration design package (NRRDP) will be prepared prior to initiation of the work. 

Therefore, this Implementation Plan presents the general restoration concept only. 

The major components of interim restoration are shown on Figure 3-12. Interim restoration in A2PI 

non-waste unit areas will include: 

Removal of HDPE liners and riser pipes (all three retention basins) 
Excavating open channel spillways in Retention Basins 1 and 3 

Removal of underground pipes (some will remain until Area 10 corridors are removed) 
Placing material from Non-Impacted Stockpile No. 1 into Retention Basin 2 
Removing the Equipment Wash Facility 

Removal of chain link fence around Retention Basin 2 
' 

Soil will be stabilized in accordance with the guidelines for stabilization of disturbed areas as presented 

in the SEP. 

The HDPE liner will be removed from all three basins, and the clay layer below the HDPE liner may 

remain in place if certification sampling indicates it is acceptable. Retention Basins 1 and 3 are planned 

for conversion into some type of long term basins and/or wetlands, based on their geographic locations, 

the type of liner systems used, and other factors. The potentially remaining clay liner makes these two 

basins suitable to a long term option. Retention Basin 2 is planned to be backfilled using material from 

Non-Impacted Stockpile 1. This approach is based on a timing/scheduling issue: it will allow the area 
,rCn 

I -' 

f 3, . . .  
. *  
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beneath Non-Impacted Stockpile 1 (which is included in the Non-Waste Units Area) to be certified as 

soon as possible after the Waste Units Area. The restoration approach may be revised based on 

precertification and certification data. 

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. 

Access restriction to remediated areas is necessary to prevent cross-contamination during and following 

remediation. Access to for certified areas will k granted in accordance with FEMP site procedures. 

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 and gates will be installed at equipment access points. 

The access restrictions will remain in place until the area is released after restoration. Following the 

completion of remediation, during the final restoration phase, the institutional controls will be dictated 

by the NRRP. 

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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IFP Pluggedlabandoned by FDF 
AFP Pluggedlabandoned by FDF 
SF Pluggedlabandoned by FDF 

Pluggedlabandoned by FDF North of JFP 
AFP To remaidrequires protection 
SF 
IFP 
SF 
SF Pluggedlabandoned by FDF 
SF Pluggedlabandoned by FDF 

To be pluggedlabandoned by FDF 
To be pluggedlabandoned by FDF 
To be pluggedlabandoned by FDF 

TABLE 3-1 

STATUS OF A2PI GROUNDWATER MONITORING WELLS 

2045 
2046 

Well # I Location I Plans for Well 

AFP 
SF 

IEMP well: To remaidrequires protection 
IEMP well: To remaidrequires lowering and protection 

2047 
2048 

2016 I IFP I 

North of JFP Pluggedlabandoned by FDF ' 

To remaidrequires protection 
- 

AFP 

To remaidreauires Drotection 

2049 
2385 
2401 

South of AFP 
North of AFP 

IEMP well: To remaidrequires protection 
IEMP well: To remaidrequires protection 

IFP Pluggdabandoned by FDF 

2944 
2945 
2954 
2955 
3016 
3045 
3046 
3049 
3385 

SF Pluggedlabandoned by FDF 
SF Removed by excavation subcontractor 

SF Pluggedlabandoned by FDF 
IFP Pluggedlabandoned 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 

2943 I SF I Plueeedlabandoned bv FDF 

11032 
21033 
21065 
21191 
31563 
31564 
31565 
31566 

North of SF 
AFP 

North of SF 
South of SF 

south of AFP 
South of SF 

IFP 
AFP 

To remaidrequires protection 
IEMP well: To remaidrequires protection 

To remaidrequires protection 
TO remaidrequires' protection 

Extraction well: To remaidrequires protection 
Extraction well: To remaidrequires protection 
Extraction well: To remaidrequires protection 
Extraction well: To remaidrequires protection 

4016 I .  IFP I To remaidreauires Drotection 
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4.0 PROJECT-SPECIF'IC ENVIRONMENTAL CONTROLS AND MONITORING 

This section defines the project-specific environmental controls and monitoring that will be performed 

as part of the remediation of MPI,  how the resulting information will be used by the project 

organization, and how it will be integrated with sitewide monitoring and reporting requirements. 

Control mechanisms and monitoring/inspection requirements are provided for impacts to natural 

resources, as well as environmental impacts through the air, surface water and groundwater pathways. 

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. 

0 
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 

00003g 
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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. 
i 

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 AZPI 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 AIRPATHWAY 

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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soil remediation activities. Air pathway monitoring activities, to the maximum extent possible, will 

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. 

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 
. .  
'YP,  noise limits. * 1  . 
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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 Fugitive Emissions 

4.2.2.1 Control Mechanisms 

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 m i n i i e d  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 AZPI 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. 

0 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 limit/standard 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: 

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 

A listing of methods to be used to suppress dust, and the associated frequency that routine 
dust suppression is to take place 

By method, the materials to be used to suppress dust (e.g., water, dust suppression 
agents, etc.) 

By method, the specific types and quantities of equipment to be used to suppress dust 

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. It 

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" (Rh4-0047), 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. 

"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). 

Visual determination of opacity will be conducted on "project field activities" and 

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 9 
479 

t 
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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 

0 

The manner or type of dust control activity(ies) applied by area 

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 ' 

"'n 
e* *'' 
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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 airborne radiological particulate monitoring stations need relocation to facilitate 

A2PI soil remediation activities. 

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 progrqn is anticipated to be required as a result of A2PI 

soil remediation activities. 

4.2.5 Direct Radiation 

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 monitorkg 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 aqd 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. 

a 
I 

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 
\ :.4 c preparation phase activities are anticipated to be managed by grinding them in place, then removing k k  I 

%,+I> . 
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them with the soil during excavation. Such management of chipped material is in accordance with the 

SEP; see Section 5.1.3 of the SEP for 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 A2P1. 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 tlie annual SWPPP update, along with a FEMP 

drainage area map (updated for changes from subsequent projects). 
a 

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 Inmection 

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 raifi 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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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 
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 
.. - -.', f ) 
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surface water, the SWRB and AWWT are monitored under EMP-conducted NPDES permit 

monitoring, and discharge from the non-controlled A2PI drainage areas flows to NPDES-permitted 

storm water outfall *4004 which also is monitored under IEMP-conducted NPDES monitoring. 

Because the objectives of the SEP-contemplated 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 and/or geomembrane) in all retention basins (Section 3.1.7.6). This 

approach will m i n i i e  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. 

c 
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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 

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. 

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 FU, 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. 
1 

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 
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 
I - & * _  
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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 

for the five constituents categorized as mobile and persistent (MP), as well as detected in the Great 

Miami Aquifer at concentrations above the F a .  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). 

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. Table 4-2 identifies the relevant 

groundwater wells for monitoring during A2PI remediation. 

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])? 
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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? 

0 After project-specific groundwater monitoring ceases as previously determined, should 
monitoring of those wells be continued under the IEMP? 

0 What modifications, if any, can be retrofitted to the A2PI soil remediation project to mitigate 
the situation? 

0 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? 
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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-Chlordane 

Nitratekitrite Arsenic 

Boron 

Strontium-90 Bromodichloromethane 

Techne tium-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 

Count 
IEh4P Groundwater Monitoring Program (*) 

Well ID 
Groundwater Elevation South Field Extraction 

Mo~toring Wells @) 
~~ 

1 2014 J J 

2 3014 J J 

, 3  2045 J J 

4 3045 J J 

5 2046 J ' J  

6 2049 J J 

7 3049 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 

......................................................................................................................................................... 

......................................................................................................................................................... 

......................................................................................................................................................... 

......................................................................................................................................................... 

......................................................................................................................................................... 

......................................................................................................................................................... 

......................................................................................................................................................... 

......................................................................................................................................................... 

......................................................................................................................................................... 

......................................................................................................................................................... 

......................................................................................................................................................... 

South Field Extraction system recovery 22 31563 

23 31564 
................................................... .................................................... 

wells .................................................... ................................................... 
to be monitored only for of baseline 24 31565 

25 31566 
................................................... .................................................... 

(A) Source: Integrated Environmental Monitoring Plan (IEMP), Section 3 .O, Groundwater 

(B) Source: IEMP Section 3.5.1.2. South Field Extraction System Monitoring Module 
Monitoring Program. 

(C) Source: IEMP Section 3.5.1.6, Routine Water-Level Monitoring Program 

O Q O X ~ ~  , 
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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, ACGM). 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. 
e 

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). 

I 

In accordance with "Developing Project-Specific Health and Safety Requirements," 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 

Bidmequest 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 a ' I ,  
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only. The PSHSRM(s), as welias 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, excavatiodremediation, 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 

administrative input required for the A2PI project. As the A2PI Project moves through different 

phases, the project organization will change to perform each particular phase of the project efficiently. 

The basic project organization will stay the same throughout the project; however, the overall leader 

will change to best meet the needs of the project. During investigation, study, design, and 

certifications phases, the project will be managed by the Area Project Manager (APM). During 

construction phases, the project will be managed by the Construction Manager. This organizational 
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structure will provide clear lines of responsibility during the project and provide project leadership with 

the necessary experience at various phases of the project (i.e., the Construction Manager will lead the 

project during construction phases). The A2PI project organizations are shown in Figures 6-1 and 6-2. 

As shown on those figures, each functional area will contribute personnel resources to support the A2PI 

Project during all phases of the project. 

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, A2PI Construction Manager (during 

construction) and administrative support. Except for positions specific to the SCEP, some of the 

personnel roles and responsibilities listed below are explained in detail in FEMP procedures. Specific 

responsibilities will be assigned to various groups and personnel during the project. 

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 Project Director 

The SCEP Project Director will have overall responsibility for general direction, guidance, 

management, and oversight of the project. 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 and A2PI Construction Manager and serves as the primary contact for the 

SCEP with the DOE and the regulatory agencies. 

FERL42PI-IPSECT-6.RVOUuly 31. 1998 (953AM) 6-2 



1 6 3 4  

FEW-A2PI-IP-FINAL 
2502-WP-0029, RevisionQ 

July 1998 

6.1.1.2 Area Proiect Manager and A2PI Construction Manager 

The APM oversees and manages the project and has overall responsibility to complete the project scope 

within budget and schedule parameters during the investigative, design, and certification phases of the 

project. The overall responsibility for the project during construction is the A2PI Construction 

Manager (A2PI CM). 

The hand off point between the design phase and the construction phase of the project is the approval of 

the IRDP and the CFC drawings. During investigation, design and certification, the project is managed 

by the APM who is supported by the primary technical areas (engineering, characterization and 

construction) and functional support. Similarly during construction, the overall project is managed by 

the A2PI CM and supported by the APM (who will continue to coordinate the Project Engineer and 

Characterization Manager) and functional support. The A2PI APM will report to the SCEP Project 

Director at all times. During construction, the APM will also report to the A2PI CM. The general 

responsibilities of the APM include: 

Updating the area PEP when necessary 

Overall management of engineering the design 

Managing nonconstruction personnel assigned to the area project 

Resolving EPA comments through the development of draft responses received on the 
IRDP 

Assuring the technical accuracy and quality of the CFC drawings and the technical 
specifications through the completion of construction 

Ensuring that the DCN process is properly evaluated and'efficiently managed by the 
Project Engineer 

Coordinating the Project Engineer, Characterization Manager, and other SCEP 
resources to provide timely and sufficient technical supports per Construction 
Manager's request (during construction) 

Facilitating timely and sufficient implementation of oversight functions (e.g., QA/QC 
and WAO, etc.) provided by FDF independent oversight functional organizations on 
engineering and characterization procedures 

Closing NCR on engineering and characterization procedures and/or deliverables. ..-' ' 

000115 
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The A2PI Construction Manager will report to the APM during the investigative, design, and 

certification phases of the project as shown on Figure 6-1. During construction, the A2PI CM will 

report to the Soil and Water Division CM and the SCEP Project Director. The A2PI CM is in charge 

of, and accountable for, all A2PI construction activities. Other specific responsibilities include: 

0 Managing all the FDF construction personnel (Le., Construction Contract Managers, 
Field Construction Engineers, and Construction Coordinators) matrixed to SCEP 

Managing the construction contractor through the designated Construction Contract 
Manager 

Ensuring all contractor-initiated Change Orders are properly evaluated and managed 
through the Construction Contract Manager with technical input from the SCEP and 
Project Engineer 

Obtaining all the required FDF permits 

0 Ensuring all the FDF permit requirements are fully understood and followed by the 
construction contractor ' 

0 Facilitating timely and sufficient implementation of oversight functions (e.g., QA/QC, 
Safety and Health, WAO, etc.) provided by FDF independent oversight functional 
organizations on construction procedures and/or deliverables 

0 Closing any NCR on construction procedures and/or deliverables 

Providing all documentationhformation and support required to satisfy the SSR 
requirements for completed operational facilities 

0 Requesting engineering, characterization, and other administrative support during 
construction through the APM. 

6.1.1.3 Administrative S U D D O ~ ~  

Administrative Support coordinates and produces all A2PI documents. Specific responsibilities that are 

pertinent to the project include: 

Interfacing with Engineering/Construction Document Control (ECDC) 
Managing project documents 
Managing project document reviews, including the review/comment/response process. 

I 

\ 
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6.1.1.4 Proiect Controls 

The Project Controls group provides the APM and CM with cost and schedule information for all 

accounts within the project. Specific responsibilities include: 

0 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 

0 Establishing and maintaining cost, schedule, and technical baselines through the 
issuance of change proposals 

0 Collecting monthly status reports to evaluate current trends which may result in 
forecast variances from the established baselines 

0 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 

0 Working with sitewide training coordinators to ensure that individuals assigned to the 

Working with division and site commitment trackers to ensure that all project 

project are in compliance with established training procedures and guidelines 

0 

commitments are entered into the tracking systems and that responsible personnel are 
kept informed of the requirements of each commitment 

0 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 

! 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 Enpineering, 

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 ArchitectEngineer (A/E) 

Subcontractor will perform design, engineering and construction phase services (Title I/II 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-today 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 Instructing the A/E when to revise construction drawings/technical specifications 

0 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: 

0 Coordinating daily work activities in the field and providing technical direction to the 
construction contractors .within the scope of the contract 

0 Coordinating day-today management of the A2PI field operations labor force - 

@@ Coordinating wiwdirecting the contractor 
- .  
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0 Performing contract administration 

0 Reviewing and approving any modifications or changes to the contract documents 

0 Approving contract submittals 

0 Utilizing the primary area and functional area resources as necessary. 
J 

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 

Distributing all documentation required by the project specifications in a timely manner 

Attending all project coordination meetings 

the CM 

0 

0 
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e Scheduling all phases of the applicable A2PI activities 

e 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 

. Submitting proposed alternative materials or methods to the CM for approval prior to 
acquisiajon 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: 

0 Developing project-specific plans (PSPs) and coordinating sampling and analysis to 
suppon predesign 

e Evaluating and reporting data and providing associated recommendations and 
documetlltation 

e Reportiug precertification and certification sampling/measurements. 

6.1.3 Functional S u m  

The A2PI Project wilt require support from internal SCEP functional areas. Personnel from these 

functional areas will be matrixed to the project. Generally, the lead technical group will manage the 

functional support staff. To the extent possible, functional support will be provided by personnel 

dedicated to the SCEP. 

6.1.3.1 Safety and Heal& 

S&H support during the groject will include: 
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0 Reviewing project documents as they are prepared for compliance with S&H 
requirements 

0 Implementing the A2PI Project-Specific Health and Safety Plan (PSHSP) 

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 ARARs crosswalk, 
and environmental ALARA 

0 Reviewing project documents as they are prepared for EC requirements 

0 Coordinating with internal and external groups, including regulatory agencies, 
regarding regulatory matters 

Providing oversight to ensure compliance with environmental requirements. 0 

6.1.3.4 Oualitv Assurance 

The Quality Assurance (QA) representative will be matrixed to the project from the FDF QA 

organization. The QA representative will administratively report to the APM and CM but will be 

independent of the project team. The QA representative will 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 

tasks. The QA representative will monitor and provide support to the project to ensure compliance 
\ 
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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 

CERCLA Quality Assurance Project Plan (SCQ; FD-1000), and the SEP Quality Assurance Project 

Plan. The QA representative has stop-work authority if quality concerns go unresolved. 

6.1.3.5 Samulinp 

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. 
I 

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 Management 

Waste management 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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6.1.3.8 Cultural Resources 

Cultural Resources will be responsible for handling unexpected discoveries of cultural resources during 

site preparation and excavation in A2PI. 

6.1.4 Coordination of Excavation Site Activities 

Several non-excavation activities will be on-going at each active excavation site. Because of the 

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 

Visual Dust Monitoring 
Environmental Monitoring 
Safety Inspections. 

surveying 

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 

supervisor at each active excavation area. 
7 

, 

Visual Observation 

The active face of all excavation areas will be visually monitored (Section 3.3.4.3) on a continual basis 

to identify special materials encountered during excavation. This monitoring will be performed by 

FDF personnel (Section 6.1.3.6) and the excavation contractor. 

WAC Attainment Monitoring, 

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 
c 

identify above-WAC material. FDF sampling (Section 6.1.3.5) will perform this function under the ,+ Q d 

?'. . 
general direction of the A2PI Characterization Manager. One person is required to operate each 

oQ0223 *;--+- 4 
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RSSRTRAK 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 Physical Samples 

Personnel Required: 2 

Radiological Occupational Monitoring 

Radiological Control (Section 6.1.3.2) 

operators per unit 2 GeoprobeB operators 
2 technicians 
1 geologist 
1 documentation person 

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 Monitorinp 

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 F?Ls. 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. 
. b  
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Occupational Health and Safetv 

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. 

Construction PjIonitoring 

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. 

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. 

Safety Inspections 

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 ' -? 4. 

I .- 
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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-124015, 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 CONTRACTOR PROCUREMENT AND AWARD STRATEGY 

Procurement and contract awards for all activities to support and implement the A2PI remediation 

project will generally be performed through fixed price/unit 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 

IFBRFP 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. 

I- I-., c ,Y 

- r . .  

- _ -  a 
- -  
7 .  . - .  
. - ,  I L  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 IFI3 for Site PreDaration 

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 has been combined with Phase I1 construction of the 

OSDF. Therefore, the construction drawings and technical specifications for the SWUs excavation 

were combined with the drawings 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 was sent to prospective offerers in November 1997. 

The contract was awarded to Petro Environmental Technologies on May 4, 1998; Notice to Proceed 

was issued on May 14, 1998. The contractor began mobilization on June 26, 1998, construction began 

in July 1998. 

6.3.3 Eauipment 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 CONTRACTOR 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 Meetings 

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(s) will be required to submit a daily report (or log) to 

the CM. 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 

FDF project file. 

6.4.2 Surveillance and Inmection .a - 
"9 \.. 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. 

. I  I ,  

6.4.3 Health and Safety 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. ' J,  

FER\A2PI-IF'SECT-6.RVOUuly 31. 1998 (953AM) 

I 

6-17 



FEMP-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

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 resolutiodimplementation. 

6.4.4 RadioloPical Monitoring and Oversight 

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 

industrialhccupational 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 Attainrfient Plan, and the OSDF Impacted Material Placement Plan. 

0 

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 &e 

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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6.5.2 Waste Stream Excavation 

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 

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 

0 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 Staging. Treatment, and DisDosal 

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 
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additional management approaches that are implemented during project execution are documented by 

updating the PWID. 

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. 

0 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 
Sitewide stockpiles 
Cut-and-fill working stockpiles 

- Back fill 

- , OSDF - from a stockpile 
- OSDF - from project area 

0 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-1019) 

- Project-specific stockpiles 
- SP-7 stockpile 

0 Containerized waste streams that are dispositioned on-site: (Section 7.8 of EW-1019) 

- Interim container staging pending characterization 
Bulked prior to OSDF disposition - 

0 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. - 

FTLs/manifests will be used in all cases for tracking material that will be dispositioned to the OSDF. 

Information that supports WAC determinations will bk 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 
“tp 
3 4 ’ .  ..I 
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management procedures, with tracking conducted in the Sitewide Waste Information Forecasting and 

Tracking System (SWIFTS) database. 

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 

visible dust. 

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. 

--- a 

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 6 4 ,  A2PI Records. 

6.8 OA/OC AND 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 
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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 Job Specific Plan (QajSP). 

The applicable quality requirements will be specified in all planning documents defining project 

akvities. 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-samplhg 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: 

N 
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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 ig the Impacted Material Placement Plan with available debris from the former 
production area. The excavation phase of A2PI remediation will be integrated into one 
contract package with Phase II of the OSDF. Excavation, loading, hauling, unloading, 
and subsequent placement of impacted material in the OSDF will be performed by one 
construction contractor. 

' 

0 Waste Acceutance Organization IWAO). WAO, an FDF organization independent of 
both soil- and debris-generating projects and the receiving OSDF project, has 
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. 

0 Waste Pits Remedial Action Project IWPRAP). Material excavated from A2PI that is 
above the OSDF WAC will be sent off site for disposal through WPRAP. 
Above-WAC material will be hauled to, and unloaded at, the SP-7 Stockpile by the 
excavation contractor. The SP-7 Stockpile will be located in the area of the SP-5 
Stockpile; the area will be used to store above-WAC material following excavation of 
SP-5 material (and transportation to the OSDF) by the SWU excavation subcontractor. 

' 

0 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. 

0 Imuacted Material Haul Road. Haul equipment transporting material from the A2PI 
area to the OSDF and the SP-7 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 SP-7 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. 

0 AWW" and Water Proiects. 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. 

0 Storm Water Retention Basin (SWRB). Contaminated and potentially contaminated 
storm water runoff collected from the A2PI excavation activities will be pumped from 
the A2PI retention bashis to the S W .  

00013s 
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e Site Utilities. Electrical power will be required for lighting, alarms, pumps, and 
controls. FDF will route all electr,ic power for contractor tie-ins. Potable water will be 
obtained by the contractor from the site public water supply line. 

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 were 

initiated in July 1998. The excavation contract is scheduled to end on December 31,2000. 

Excavation of the waste units is scheduled for completion in the summer of 2000 with final excavation 

of the South Field. The Certification Design Letter for the A2PI Waste Units Area will be submitted 

on July 1,2000 and certification will be completed the following year pending any necessary 

supplemental excavation. 

Certification of the non-waste units areas will begin after the waste unit areas are certified and will 

begin with a Certification Design Letter scheduled for submission of July 1, 2001. Final certification 

of AZPI is scheduled to be completed on September 1, 2002. 
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TABLE 6-1 

IMPACTED MATERIAL WASTE STREAMS 

OSDF WAC Est. Vol. 
Waste Stream Source Location Status Final Disposition (Yd') 

Leadcontaminated Soil South Field Firing Range 

Fly Ash/Soil 

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 PCDP, pending sample 
results 

Staged in SP-7 Stockpile for 
off-site rail shipment to PCDF 

OSDF" 

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 

100 

4,800 

101,000 

62,000 

116,000 

24,m 

1 ,000 
39,000 

250 

200 

100 

100 ' 

100 

AWAC = Above OSDF Waste Accepta~iq Criteria 
PCDF = Permitted Commercial Disposal Facility 

e BWAC = Below OSDF Waste Acceptance Criteria 
OSDF = On-Site Disposal Facility 

e NTS = Nevada Test Site 
Assumed value to reflect expectation of encountering such material a . . P 
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TABLE 6-2 

MATERIAL SEGREGATION PROTOCOLS 

Material Type Segregation Protocols 

AWAC Special Material 

BWAC Special Material 

Prohibited Items 

See Table 1 of EW-1019 for list of special materials. 

See Table 1 of EW-1019 for list of special materials. 

See Table 2 of EW-1019 for list of prohibited items. 

AWAC Soil 

AWAC Debris 

BWAC Material 

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. 

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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SPECIAL MATERIAL 
~ 

Asbestosmesumed Asbestos 
Containing Material (PACM) 

Non-pressurized Containers 

Pressurized Containers 

Non-soil Residues 

Transformers 

Lead Acid Batteries 

Uranium Metal 

MedicallInfectous Waste 

Miscellaneous Debris 

Tires 

TABLE 6-3 

PROTOCOLS FOR SPECIAL MATERIAL 

EXAMPLES 

Transite panels, floor tile, 
feeder cable, piping insulation 

Intact drums, metal and wood 
boxes. cans 

Aerosol cans. Freon 
containers, gas cylinders, 
propane tanks, fire 
extinguishers 

Draii lines, sewer lines, 
process piping, floor pumps 

Green salt. black oxide, sump 
cake 

Electrical equipment 

Derbies, ingots. billets, 
irregularly shaped scrap 

syringes. vials 

ouair Nters. radiators, 
cablelwire, tools, heavy 
equipment, office materials. 
docum- 

Tires from miscellaneous 
equipment 

PROTOCOLS 

General: Unprotected ACM may not be staged in the excavation area. If delays are ex- 
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 i s  evaluated on a case-by-case basis. A Request For Disposal (RFD) is 
required. 

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 further 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 container 
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-by-case basis ruad 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. Manage as OSDF Category 2. 
Note: MEFlSWIFTS 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 transport to interim storage. 
Evaluate fluids for off-site disposition. Manage emptied transformer as described above. 

~~~~ 

Seeremte. containerize and u a n s ~ ~ r t  to interim storage for evaluation. 

Segregate. containerize, and transport to interim storage area for evaluation for disposal. 

Evaluate on case-by-case 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. 
MedicaUinfeaious waste not meeting OSDF requiremenrs will be containerized and transported 
to interim storage for off-site evaluation. 

Evaluate on case-by-case 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 0 

0 

Miscellaneous Field Logs e 

Manifest-type Documents 

Containerized Impacted Material Documents 

Analytical Data and Associated Field Logs 

0 

0 

0 

e 

0 

0 

IIMS GIS Component 
Engineering/Construction 
Document Control 

Engineering /Construction 
Document Control 

IIMS SWIFTS Component 
Engineering/Construction 
Document Control 

IIMS SWIFTS Component 
Site Operating Record 

IIMS SED Component 
Engineering/Construction 
Document Control . 
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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 S W U  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-was& Unit Areas 

May 1, 1998* 

June 15, 1998 

July 7, 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, 200 1 * 

September 1, 2002 

* Milestone DOE commitment dates. Other dates are presented for information only. 
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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 Fernald Environmental Management Project (FEIW) is a 1,050-acre facility located in southwestern Ohio 
approximately 18 miles northwest of downtown Cincinnati. The FEMP facility contains low-level radioactive, 
solid, and hazardous wastes. Much of the impacted material is to be disposed of in an &-Site Disposal 
Facility (OSDF) as delimated 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 FEh4P operable units during the remediation 
activities and will be placed in the OSDF for permanent @sition. The impacted material that has been 
approved for placement in the OSDF from the Operable Unit (OU) 2 Area 2, Phase I consists of 

itu), debris, fly ash, and solid waste. In addition 
willbetransported to the 

an off-site permi 
soil will be excavated and shipped offsite for treatment and 

disposal. 

This Design Criteria Package @CP) 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 drdl 
Functional Requuements Document prepared by Fluor Daniel Fernald, Inc. (FDF), the Applicable or Relevant 
and Appropriate Requirements (AR4Rs) and To Be Considered (TBC) requirements prepared by FDF and 
listed in Appendur A, approPriate United States Department of Energy (DOE) regulations and orders, United 
States Environmental Protection Agency (EPA) directives, and FDF Standards/ Requirements IdenWication 
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 prepared collsistent with the outline provided in the FEMP Engineering Procedure Number 12- 
4003, Design Criteria Package, Revision 0. 

1 .I Project Scope 

PARSONS will provide Title UII engineering services to prepare Certified for Construction (CFC) design 
packages for the Area 2, Phase I. Sepgtate 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 (IFF') 

OUDATA\OU-Z\Po. 165DcpDcP.RV2 1-1 



0 Active Flyash Pile (AFT) 

Title III services will be provided during construction of the Area 2, Phase I Remedial Action Project. 

1.2 Description of Atternative Selected 

The selected remedy for the OU-2 Area 2, Phase I includes excavation of all impacted material with 
con taminana of CoIlcern above the established OU-2 Remedial Investigation (RI)/Feasibility Study (FS) final 
remediation levels @RIA) or all fd material, whichever extends deeper. For the remediation of the Area 2, 
Phase I areas, this includes excavating down to the origrnal grade or deeper if indicated by the FU/FS 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 M 

rial will be packaged and shipped by FDF to 
cy of in situ impacted material will meet the 

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 fuing range and packaged for shipment to a 

OSDF WAC and thus be disposed of on-site. Appro 

PCDF. This material will be staged within the Area 2, Phase I project site prior to shipment. 

0 1.3 General Description of the Project Components 

1.3.1 Excavation 

After site preparation, excavation will be performed in a phased manner by area. The general phases will be 
IFF’, SF, and AFT. Within each area priority material that exceeds the OSDF WAC (Le., above WAC and 
lead contaminated soil), will be excavated fEst 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 

Stormwater 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 basins will be designed to store?&@# 
epzn-; the 10-year, 24-hour storm event with sediment level at the required cleanout volume. The 
sediment cleanout level shall be based on 27cubic yards of sediment storage per acre of drainage area. 
Additional &tail 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 contaminated water from the retention basins will 

i”’”T”eF*”%2i‘*‘** 
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be pumped via a common pipeline to the FEMP Stormwater Retention Basin (SWRB). Retention basins will 
be designed to dewater the 10-year storm within approximately 72 hours. All stormwater is to be routed so 
that it can be sent to the SWRB. Water from the SWRB is then sent to the Advanced Waste Water Treatment 
( A m )  Facility for treatment. 

A Surface Water Management Plan ( S W )  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. 

1.3.3 PiDeline 

(HDPE) 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 w p m e n t  Wash F a c m  

An Equipment Wash Facility will be required prior to accessing the Haul Road at the Area 2, Phase I 
excavation areas. The Ekppment 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 public water line that serves the FEMP. A bacldlow prevention system 
will be installed at the tie-in point 

.. 1.3.5 Radioloaical Cont rol Point Facilm Trailer 

Support facilities (trailers) will be provided at the Area 2, Phase I access point. A radiological control trailer 
and an office trailer (for FDF use) will be provided. The radiological control trailer will be used as the normal 
ingress and 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 
&inch diameter public water supply line that serves the FEW. 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. 

1-3 inam, Rev. i 4 
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1.3.6 Electrical Power 

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-I 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. 

I .3.7 Surface Water Manaaeme nt Plan 

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 Svstems Plan 

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 Title 111 Services 

Title I11 services will be provided during the construction of the Area 2, Phase I Remedial Action Project. 
These services 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) 

2) 

AssumptiondClarif ications 

Retention basins for the Area 2, Phase I will be designed to store either the 25-year, 24-hour storm 
event or the IO-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 IO-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 stormwater management and wetlands issues, including 
all National Pollutant Discharge Elimination System requirements and permits. FDF will provide 
guidance on stormwater and wetland compliance. 
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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 all 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. S i + l  

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 basii. A clay or clay-like soil, obtained from the OSDF 
Sediment Basin stockpile , will be used for the infiltration barrier material in 

MAj will be exposed due to retention basins and ditches where the . .  

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 Transportation 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 had roads 
Site utilities and storm drains 
8tf-) S223 Stockpiie Area 
AWWT Facility WSm- 
OSDF and off-site disposal 

swR3 
OU-5 South Field Extraction System 
Miscellaneous material stockpiles 

1.5.1 Site Access and Haul Roads 

& traffic plan shall be included in the bid documents to illustrate to the contractor the site access and support 
area access, the had route to the OSDF, above WAC 0EH sPi3 Stockpile Area, other stockpiles to be 
cleared, and the vehicle decontamination location. 

1.5.2 Site Ut ilities and Sto rm Drains 

The Area 2, Phase I will tie into the cinch public water line which serves the FEMP with potable water for 
b e  Equpment 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 6-inch public water supply line will not be permitted. Electrical power will be 
required at the Equpment 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 line are to be removed during 
excavation. The west seepage control lift station shall pump water from the Equipment Wash Facility. 

Between the SF area and the AFP is a utility corridor that contains the FEMP's water and gas supply along 
with groundwater lines for the South Plume Remediation. 
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1.5.3 _ _  tockDile Area 

materials above the OSDF radiological WAC will be transported to an fX3=f SEg Stockpile Area for off-site 
disposal. The contractor will be responsible for maintaining and controlling the stockpile and for unloading 
the impacted materials in a manner to prevent contamination of the vehicle tires and undercarriages. 

. - ---c .- __. - . 7 s  s 1.5.4 Advanced Wastewater Treatment Facilrtv ..... ~ _.._...__ ~ ~ ................................. and&WRB 

All 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 * :.~a 1, Phsc-H 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 gpm and will be pumped directly to the SWRB. 

1.5.5 OSDF and Off-Site Disposal 

An OSDF will be conslructed (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 includq size and moisture content. Impacted material or other material that does not conform 
to the OSDF r a c h k g d  WAC will be segregated and queued in areas designated by FDF (above WAC 8tf-) 

Stockpile h, special materials transfer area, and lead contaminated soil transfer area) for further 
processing for off-site disposal. 

1.5.6 ~ outh Field Extraction SVsWm (SFESI 

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 basin number 1 will require that the treatment and 
discharge lines from extraction well 13 (EW-13) and the power supply to EW-13 shown on CFC drawings be 
revised prior to their installation. The Area 2, Phase I work will require the gravel road between the AFF 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 from the Area 2, Phase I support area. A new a m  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 Miscellaneous Mater ial Stockp iles 

A series of F 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 me2 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 requirementq for the Area 2, Phase I Remedial Action Project will be in accordance with the 
Functional 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. lA, in which case 
the most conservative will apply. Title I, II, and III work will be performed in compliance with pertinent 
S/RIDs as identified m the FDF Policies and Requirements Manual. Pertinent S/RLDs for this project are those 

requirements in the following S D s  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 
SmJD No. 6, Fire Protection 
S/RID 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/RID No. 15, Security 
S/RID No. 17, Environmental Restoration and Waste Management 

2.2.1 Reaulations. Codes. Sta ndards. 0 rders, Manuals, and Guides 

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 ARARdIBCs. This information is 
organized by engineering discipline. Pertinent ARARdTBCs developed by FDF are listed in Appendix A. 

1) American Association of State Highway and Transportation officials (AASHTO), GDHS-90, "Policy 
on Geometric Design of Highways and Streets," 1990, by AASHTO. 
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. .  

American Society of Civil Eqpeers (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 II, 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. 

cost Em . .  matmg 

1) FEMP, PCS-002, Cost Estimating. 

2) DOE mice of Infrastructure Acquisition (FM-50), "Cost Estimating Guide, Cost Guide, Volume 6. " 
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Electrical 

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 Line 
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. 
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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 Speclficaon 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 Ptessure Process. 

International Electrical Testing Association (NETA) NETA ATS-95 Acceptance Testing Specrficatons 
for Electrical Power Distribution Equipment and Systems. 

Institute of Electrical and Electronics Engineers WEE) 4 -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. a 
National H & d  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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NEMA OS 1-89 Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports. 

NEMA PB 1-90 Panelboards. 

NEMA PB 1.1-91 General Instructions for Proper Installation, Operation, and Maintenan= of 
Panelboards Rated 600 Volts or Less. 

NEMA ST 20-92 Dry Type Transformers for General Applications. 

NEMA TC 3-90 PVC Fittings for Use with Rigid PVC Conduit and Tubing. 

NEMA TC 6-90 PVC and ABS Plastic Utilities Duct for Underground Installation. 

NEMA WC 7-88 Cross-Linked-Thermosetting Polyethylene-Insulated Wire and Cable for the 
Transmission and Distribution of Electrical Energy. 

NEMA WC 8-88 Ethylene-Propylene-Rubber-Insulated Wire and Cable for the Transmission and 
Distribution of Electrical Energy. 

NEMA WD 1-83 General Requirements for Wiring Devices. 

NEMA WD 6-88 Wiring Devices - Dimensional Requirements. 

NEMA 250-91 Enclosures for Electrical W p m e n t  (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. 

UL 486A-91 UL Standard for Safety Wire Connectors and Soldering Lugs for Use with Copper 
Conductors. 

UL 510-94 UL Standard for Safety Polyvinyl Chloride, Polyethylene and Rubber Insulating Tape. 

UL 854-96 Service-Entrance Cables. 
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53) 

54) 

55) 

UL 870-95 UL Standard for Safety Wireways, Auxiliary Gutters, and Associated Fittings. 

UL 467-93 UL Standard for Safety Grounding and Bonding Equipment. 

UL 96-94 UL Standard for Safety Lightning Protection Components. 

J3wironmental Safety and Health 

1) 29 Code of Federal Regulations (CFR) 1910, "Occupational Safety and Health Standards. " 

2) 

3) 

4) 

5 )  DOE/EH-O256T, Radiological Control Manual. 

6) 

29 CFR 1926, "Safety and Health Regulations for Construction." 

10 CFR 835, "Occupahonal Radiation Protection" (this is the promulgation of DOE Order 5480.11). 

DOE Order 5480.10, "Contractor Industrial Hygiene Program. " 

DOE-EM-STD-5502-94, "Hazard Baseline Documentation. " 

7) DOE-STD-1088-95, DOE Standard "Fire Protection for Relocatable Structures," June 1995. a 
8) RM-0016, Management Plan FDF Policies and Requirements Manual. 

9) RM-0020, Radiological Control Requirements Manual 

10) RM-0021, Safety Performance Requirements Manual. 

Geotechnical 

1) American Society for Testing and Materials (ASTM) D2216, Laboratory Determination of Water 
(Moisture) Content of Soil and Rock. 

ASTM D422, Standard Test Method for Particle-Size Analysis of Soils. 2) 

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 Conrfuctvity of Satmated 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. 

Material Handling 

1) ANSI B30.10-87, Hooks 

2) DOEDD-10500, Hoisting and Rigging Manual 

3) Ohio Administrative Code (OAC) 3745-20-05, Standards for Asbestos Waste Handling 

Mechanical ProcessP iping 

1) American Society of Mechanical Engineers (ASME) B31.3, Chemical Plant and Refinery Piping. 

2) American Society for Non-Destructive Testing (ASNT) SNT-TC-1 A, Recommended Practices. 

3) ASTM A36, Standard Specifications for Carbon Structural Steel. 

4) ASTM A53, Standard Specificatian for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and 
seamless. 

5 )  ASTM A105/A105M Revision By Standard Specification for Carbon Steel Forgings for Piping 
Applications. 

6) ASTM A126, 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. 

9) ASTM C552, Standard Specification for Cellular Glass Thermal Insulation. 

- 

10) American Welding Society D1.1 , Structural Welding Code, Steel. 
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11) Manufacturers Staudardization Society ( M S S )  SP-58, Pipe Hangers and Support-Materials, Design, 
and Manufacture. 

MSS SP-69, Pipe Hangers and Support-Selection and Application. 

MSS SP-89, Pipe Hangers and Support-Fabrication and Installation Practices. 

12) 

13) 

Mechanical U tilities 

1) Ohio Plumbing Code, 1995. 

structural 

1) ASCE 7-95, Minimum Design Loads for Buildings and Other Structures. 

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. " 

4) Ohio Basic Building Code, 1995. 

5 )  Uniform Building Code, 1994. 

2.3 Discipline Criteria 

2.3.1 Civil and Site Development 

General 

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. 

Site PreD - aration 

e The 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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wash facility in the A234 3?53@23b7 area. The contractor is to provide a storage tank 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 chtpped and transferred to a desiguated stockpile area. The Site Preparation Package for the Area 2, Phase 
I shall specrfy 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 
contfact~~ grmd 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. 

storm water Co ntrols 

One of the major design issues is how stormwater is controlled, both during and after construction. 
Stormwater runon needs to be minimid 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 accomplished pnmardy by diversion dikes, culverts, ditches, and similar drainage controls upstream of the 
contaminated areas being excavated. Stormwater mtrols at the Area 2, Phase I areas will focus on preventing 
nuon 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 limit 
sediment from leaving the work area. Sediment and erosion control measures will follow ODNR, ODOT, 
SCS, and FEMP standards. Runoff oontrols 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 S W .  

Retention Basins 

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, Whour storm event with 
a sediment load. Basin 3 will be sized to store a minimum of the 10-year, %hour storm event with a sediment 
load. The sediment load is the amount of sediment allowed prior to cleanout. This must at least equal to 27 
cyper watershed acre. Sinceeach basin isexpeckdtobe excavatedinto the soils of the GMA, an- 
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basin will have a perforated riser which will drain to a lift station. Each lift station will discharge into a 
common HDPE transfer line wkieb 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. 

will empty into 

Once the Area 2, Phase I area is certifkd below FRLs, interim restoration activities will be completed that 
will be CoIlSistent with the f d  overall site reclamation and regrading plan. 

Excavabon 

Excadon of rmpaded material will be accomplished through a controlled excavation process. Within their 
respective areas prioritized excavation (above WAC material and lead umtaminated soil) will be performed 
fust. Impacted material that meets the OSDF WAC will be transported to the OSDF. Pockets of impacted 
material exceeding the mi WAC will be excavated and transported to the 8tfc) 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. 

Stabilization and Landscm 

During excavation of the waste units, interim seeding with a quick-germinating seed mixture or other 
temporary stabiiation 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 contiguration 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 f d  grading 
shall be 2 horizantal 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 landscapiig 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 
from AAsmO HS-20 traffic l h g s .  The minimum force main velocity -j&i&Lce shall be 
3.0 feet per second to resuspend solids that may have settled during quiescent periods. Abveground 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 
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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 also be double- -@iiiG-@Iwalled m T 3 - n .  

Leak Detectio n SvstemlHigh Level Alarm 

Site Premratio n 

Support Area: The Area 2, Phase I will require an area for a radiological control point facility trailer, 
FDF office trailer, contractor and other supprt 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. 

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 cmtmctor 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. 

Access Control: The type, size, and location of fences and gates will be determined in conjunction 
with FDF. 

Sturmwater 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 problems will require repair. 
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Utilities 

The locations of existing utilities are available on FEMP Grid Utilities drawings. Major utilities include the 
Cincinnati Gas and Electric-supplied &inch gas line, the FEMP'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 &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. 

Civil Desim Drawings - and S d  icabomij 

The following approximate number of design drawings and specifications will be included in the CFC Design 
Packages: 

Table 2-1 - Civil Drawings 

II Drawing 

~~ 

DP Site 

11 Existing Conditions Plam I 1 
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Table 2-1 - Civil Drawings (Continued) 

Drawing 

Wheel Wash Area 

TOTAL 26 I 22 

DP - Design Package 
SP - Site Preparation Package 
EXCAV - Excavation Packige 

Table 2-2 - Division 1, 2, and 3 Specifications 
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Table 2-2 - Division 1, 2, and 3 Specifications (Continued) 

A2,PI 
SP 

Specification 
1 I I I 

A2,PI 
EXCAV 

02999 

03001 

11 02200 I Non Impacted Material Eatthwork I X I 

hdiscellanmus and Specialty Items X 

Concrete X 

~ (1 02205 I Impacted Material Excavation and Handling X I 

NOTE (1): Specification nc#. $ . m s  for the Excavation 
Package the specifitxitior$ ncrd4-k . @im revised W 
with fiJj$%?Jj$%?&ks similar specifications in an Fx OSDF package. 
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Calculations 

Drawing 

Symbols and Legend 

Single Line B j a @ i  

jEM%i@SB Power Plan 

Elementary Dianrams 

The following calculations will be provided: 

Qty. A2,PI Qty. A2,PI 
SP EXCAV 
1 

3 

1 

1 

1) System total dynamic head 
2) Earthwork 
3) 
4) Stormdrainage 
5) Water lines 

Stormwater (Mon and runoff) management 

2.3.2 Electrical 

Genera 

Electrical power will be provided to the Area 2, Phase I suppoa 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. 

Freeze Protectio n 

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-inch drop 
per foot of run) is madequate. 

Electrical Des im Drawings and S ~ e c  ifications 

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 

€en&W3k V & $ ~ ~ ~ ~ ~  Schedules 

TOTALS 

1 

6 

1 

14 

SP - Site Preparation Package EXCAV - Excavation Package 

Table 2 4  - Electrical Specifkations 

2.3.3 4 6  n 

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 idenMied in the 
Management Plan, FDF Policies and Requirements Manual (RM-0016), and PARSONS Generic Requirements 
List. 

OUDATA\OU-2& 165WPU)CP.RV2 2-16 7/27/98, Rev. 2 



Worker Health and Safety 

Several health-and-safety-related requirements for this project are provided below. This subsection 
complements 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 accordauce with 29 CFR 1926.604. Equpment used in site clearing 
activities shall also meet this requirement. 

Material handling equipment shall meet the requirements of 29 CFR 1926.602. These requirements address 
seat belts, brakes, rollover protection, audible alarms, and scissor points. 

Workers may be required to enter excavated trenches to relocate or remove utilities. This type of work will 
be * * * A  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 
Mutrial Hygienists (ACGIH) 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. 

Worker Exposure 

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 

-e++% "9 -s-̂ ? - project doarments to maintain worker exposures below regulatory limits and ~&h?S&.Reasonably 

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 
(iiludmg respiratory protection requirements) will be specified in the PSHSP and Matrix and in the 

Radiological Work Permit. . Y  -- i 

' d  

7/21/98, Rev. 2 
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External exposure is a SecOIzdary occupational exposure concern for this project. Waste materials of 
varying concentrations are expected within the waste units. External sources of radiation will be 
identifed through the performance of field radiological surveys and controlled through compliance 
with site and project radiological control requirements. 

2) Asbestos: The Feasibdliry Study Report for Operable Unit 2 indicates that asbestos is presumed to be 
present m the Area 2, Phase I. Asbestos emissions from the Area 2, Phase I will be modeled during 
design to estimate worker exposure. Modeling will be performed using ~~~~~~~ 

-QSC3]. Per 29 CFR 1910.1001 , the Permissible Exposure Limits for asbestos are: 
(1) Time-Weighted Average (TWA) of 0.1 fiber per cubic centimeter of air as an 8-hour TWA 
(2) Excursion limit of 1 .O 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 various 
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 identifkd in the PSHSP to be developed by FDF. 

The excavation of the R T  and the AFP 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 %hour ambient air quality standards 
for total suspended particulates is 150 &m3, %hour average concentrations. The level of the 
primary and secondary annual standards for total suspended particulates is 50 pg/m3, 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. 

&@cable or Relevant and A ~ D  TOD - riate Requirements 

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 Geotechnical 

General 

The nature, level, and extent of contamination at the Area 2, Phase I waste units and the clean-up levels 
d e f d  in the OU-2 Record of Decision provide the bases for estabkhmg 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 summaflzed in the Remedial Investigation Report for Operable 
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 summamd in the above RUFS documents 
as supplemented by data * ed in the following geotechnical report: 

Flyash Files and South Field Waste Units Geotechnkal Report, Revision 0,  April 1996 

& h e  Flvash Pile. Inactive Flvash Pile and South Field Waste U nits 

The emphasis of geotechniical 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 
excava!im 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. 

Calculations 

1) Slopestability 

2.3.5 Material Handlinq 

General 

The design will describe methods for waste excavation or retrieval, size reduction, and segregation into 
separate waste streams. Pachging 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, handlmg, and packaging of Presumed Asbestos Containing Materials (PACM) and lead 
will be a d d r d  in scpratc &@ technical specifications. Material Handling will develop these specifications 
with input from Envircmmentd Safety and Health. Asbestos encountered during this remedial action must be 
prepared for disposal in accotdance with the requirements of OAC 3745-20-05 (Standards for Asbestos Waste 
Handling) and the Impacted Material Placement Plan for the OSDF. 

. f ,  

7/27/98, Rev. 2 
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Impacted material that is to be placed within the OSDF must satisfy OSDF WAC, for 
content and size. 

moisture 

Equipment 

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 DOEAD-10500 Hoisting and Rigging Manual. 

Material Handline &aifications 

Separation, packaging, and transportation of impacted materials and asbestos mn&g material are part of 
the Division 2 specifications. Refer to Section 2.3.1, Table 2-2. 0 
2.3.6 

General 

Mechanical ProcessP ipinq 

Storage and transfer systems shall meet the requirements of DOE Order 6430.1A. Design shall emphasize 
the use a€ 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 the 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 6430.1AY 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. 

&9 
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Equipment Wash Facility 

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. 

Process and Potable Water 

Area 2, Phase I process water will be obtained from the existing 6-inch public water supply line. 
A back-flow preventer will be placed at the tie-in to the supply line for the equipment wash w - 2  and 
support area h y d r a n t @ @ i i ~ S i .  . .  

Below grade piping will be HDPE. . .  

Stormwater P iping 

Bc&kmdd HDPE pipe will be used for below grade stormwater transfer piping. No leakage monitoring 
. will be provided. er?h&@@DJg 

Testing 

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 an- 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. A u x h y  steel supports shall be in accordance with ASTM A-36 and A-576. 
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WeldindJo ininrg 

Drawing 

P&ID - Symbols and Legend Shect 

Weldmg shall be m accordance with ASME B31.3 and American Welding Society D1.1. HDPE pipe material 
shall be joindfused per manufacturer's instructions. 

Qty. A2,PI SP Qty. A2,PI EXCAV 

1 1 

Materials 

Corrosion, abrasion resistance , and ease of decontamination shall be considered when selecting pipe, fittings, 
valves, and equipment items. 

D L ~ E  Desim Drawines - and Sbec - XlcatiOIQ 

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 

P&ID - Drinking Water System I 1 I 

Table 2-6 lists the approximate number of specifications that will be included in the CFC Package. 

Table 2-6 - Division 15 SpecXications 

SP - Site Preparation Package 
i 3: , . ,,_I ,* i - 

OUDATA\OU-2\po165u)C~P~RV2 

EXCAV - Excavation Package 
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Calculations 

The following calculations will be provided: 

1) Pipelinesizing 
2) pumpsizing 

2.3.7 Mechanical Utilities 

General 

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 FDF 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 6-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 s e M d  periodidy 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. 
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2.3.8 SbuCtU ral 

General 

The design and evaluation of 1 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, miscellanmus steel supports, and concrete foundations. 

Dead Loads 

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 Loa& 

Live loads shall mclude 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 concenttated loads stipulated in ASCE 7-95. a 
Wind loads design criteria presented in this section shall be based on the requirements of DOE Order 6430.1 A, 
DOE-STD-1020, and ASCE 7-95. The Ohio Basic Building Code Exposure "C" shall be used for all wind 
load calculations. 

Tomado 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 wnstructiodexcavation operation will cease during raidstormy 
weather. 

Seismic Desim and Evaluatio n 

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 
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W o n  1632. Lateral forces on elements of structures and nonstructural components supported by structures 
shall be in accordance with UBC Section 1630. 

Other Loads 

Load criteria not specified above shall be in accordance with DOE Order 6430. lA, paragraph 01 11-2.8, 
"Other Loads for Buildings and Other Structures. " 

Other Structural MatenaVDesm Reuuue men6 

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 thicbaess. 

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 C O M ~ ~ ~ ~ O I U  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 ~ W a l  soils or properly compacted fill. Foundations and slabs 
will be designed for an allowable soil bearing pressure based on available geotechnical 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. 

al Des i m  Drawines and SLXC - ificatiow 

Drawins 

The structural design drawings are included with the civil list, Table 2-1. 
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Specifications 

Division 3 speciftcations are with the civil list, Table 2-2. 

Calculations 

The following calculations will be provided: 

1) Foundations/slabs 
2) Structural steeVpipe supports 
3) Guywiresupports 
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SECTION 3 

REFERENCES 

This DCP is based on the following documents: 

FERMCO, S e p t e h r  1994. FEMP Engineering Procedure, Document No. 12403, Design Criteria 

Package. Fernald, Ohio: FERMCO. 

FERMCO, February 16, 1996. Policies and Requirements Manual. Fernald: FERMCO. 

FERMCO, September 30,1994. Document No. RM-0012, Quality Assurance Program, Revision 3. 
Fernald: FERhKO. 

FERMCO, February 28, 1996. Site Procedures Manuals, Volumes 1 - 12. Fernald: FERMCO. 

Project Order 165, Revision 0, Operable Unit 2 Waste Units Remediation Statement of Work, 
December 7 ,  1995. 

United States Department of Energy, 1987/1992. DOE Order 4700.1 , "Project Management System. " 

U.S. Department of Energy, 1989. DOE Order 6430.1AY "General Design Criteria." 

US. Department of Energy, 1995a, Final Remedial Investigation for Operable Unit 2, FEMP. 
Femald. OH, Remedial Investigation, Feasibility Study, US. DOE Fernald office, Fernald, OH. 

U.S. Department of Energy, 1995a, Final Feasibility Study Report for Operable Unit 2, FEMP, 
Femald OH, Remedial Investigation, Feasibility Study, US. DOE Fernald office, Fernald, OH. 

U.S. Department of Energy, 1995a, Final Record of Decision for Remedial Actions at Operable 
Unit 2, FEMP, Fernald, OH, US. DOE Fernald office, Fernald OH. 

U.S. Department of Energy, 1995, Drafr Remedial Design Work Plan for Remedial Actions at 
Operable Unit 2, FEMP, Femald, OH, US. DOE Fernald Mice, Fernald OH. 

United States Environmental Protection Agency, 1990. OSWER Directive 9355.5-01, Interim 
Guidance on EPA Oversight of Remediul Designs and Remedial Actions Performed by Potentially 
Responsible Parties. 
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APPENDIX A 

ARARs AND TBCs FOR AREA 2, PHASE I 
a 

Appendix A has been prepared by FDF and identifies design and implementation-related ARARs and TBCs 
for the A2PI (aka. 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. 
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TABLE A-1 

GROUPINGS OF ARARs AND TBCS USED IN TABLE A-2 

FOR REMEDIATION AREA 2 PHASE I 

Presentation Group Topical Subdivision(s) Page 
Natural and Cultural Resources Threatened and Endangered Species Protection A-2 

A-3 Archeological, Historic, and Cultural Resource 
Protection 

Air Pathway Noise Pollution Control 

Air Emissions 

A-7 

A-7 

Surface Water Pathway Wetlmds/Floodplain Protection 

Discharge to Surface Water 

A- 16 

A-23 

Groundwater Pathway Groundwater Protection 

Wells - Construction 

Wells - Abandonment 

A-27 

A-27 

A-27 

Soil Remediation Radionuclide Concentrations 

Lead Concentration 

PCB Concentration 

Certification of CleanuD 

~~ 

A-28 

A-31 

A-32 

A-32 

Impacted Material Management Definitions and General Facility Standards A-34 

Management of Low-level Radioactive Waste Material 

Management of Hazardous Remediation Waste 

A48 

A 4 8  

Management. of PCB-tainted Material A-55 

Post-Closure 
~ ~~ 

Description of Post-closure Care 

Modifications to Post-closure Care Plan or Period 

Property Use Resmctions 

Post-closure Notice/Swey Plat 

DeedNotation . 

A-57 

A-59 

A-59 

Ad1 

Ad1 

p. A-1 000288 
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EXECUTIVE SUMMARY 

This Surface Water Management Plan (SWMP) addresses surface water management of 

sedimentation, stormwater runoff, and other surface water issues at !$221. 
Area -2,: P-M-eII -@,2PB during remediation. This SWMP addresses erosion and 

&2PI@6&; of the South Field (SF), the Inactive Flyash Pile (IFP), and the Active 
~pII"~-volvg the ex-&vaG5 &ia removal 

of; impacted material consisting of soil, debris (fill), and flyash. 
The SW3-s &2Pl remediation project will be performed in two phases- 1) Site Preparation, and 2) 
Excavation. The site preparation phase of the fwctk project is scheduled to begin in the summer of 1997. 
The excavation phase of the S W s -  project is scheduled to begin in @ Spmg SmE.Kf 1998. The 
excavation phase is scheduled to require three construction seasons. 

Flyash Pile (AFP) areas. The remediation of -&-,-:.-- - 

Three retention basins (Nos. 1, 2, and 3) will be constructed in the S W s  %PI area to manage surface 
water during remediation. The retention basins will be lined with one foot of compacted clay mmkn-by 
@:@or 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, *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 common tbAew&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 
fwLtf @?PI+Bre$ 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. 

ion of @ remediatiodexcavation activiti- 
6: graded to approximate 

Ekfa@ will be graded to 
t@ topgraphid . .  
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SECTION 1 

INTRODUCTION AND PROJECT DESCRIPTION 

1 .I  Introduction 

The Fernald Environmental Management Project (FEMP) is a 1,050-acre facility located in southwestern 
Ohio approximately 18 miles northwest of downtown Cincinnati. The FEMP contains low-level 
radioactive, solid, and hazardous wastes. The 7 * @&I Remediation Project 
fW-kFWj consists of the following waste units: 

- Active Flyash Pile (AFP) 
- Inactive Flyash Pile (IFP) 
- South Field (SF) 

The SF, IFP, and the AFP are &xcollectively known as the Southern Waste Units ffwHk). 

a 

This SWMP addresses surface water management during remediation of thdW3s %ZI. The !%Us 
project will involve excavation and removal of impacted 
material from th&WtJs &PJ. Impacted material consists of all material placed in the area by previous 
United States Department of Energy (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, ~ 

-Cfir&-M:w-&2) will be transported to the Above= 
+%+€@em St-5 StJ&cQi&e Area pending shipment to an off-site permitted commercial disposal facility. 

shipped offsite for treatment and disposal. 
A I S  ms lead-contarninated soil will be excavated and 

1.2 Purpose 

The FEMP is operating under a National Pollutant Discharge Elimination System (NPDES) Permit which 
requires the preparation and implementation of a Stormwater Pollution Prevention Plan (SWPPP). This 

Rev. No.: 3 7/25/98 P:\OUDATA\OU-2\POl65\SWU\SITE\SWMP.RV3 1-1 
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SWPPP became effective May 1, 1996. Section 6 of the SWPPP addresses discharges related to 
construction activities. The measures outlined in the SWMP 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 tk!W&Js -@Pl. 

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 
th&+Ws =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 SWMP provides the following information: 

0 Background discussion of the scope of the S W s  @PI project, 

0 Description of the %%-proposed surface water management system for the 
QP_I Remediation $&titi@ 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 

The construction within th&WUs A2JJ will be accomplished in 2 phases; the site preparation phase and 
the excavation phase. Construction Drawings and X'+'-@&iJ 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 theS+Ws A2E. 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, transfer line and all other items required to remove impacted material from the 
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fwFtf4 &!,-PI. The excavation phase construction will address the removal of impacted material from the 
S W s  &PI and the subsequent disposition of that material. 
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SECTION 2 

SURFACE WATER MANAGEMENT SYSTEM 

2.1 Overall Approach 

The principal objectives of surface water management in thtswHk r&Pd are to prevent or minimize 
stormwater runon to the work areas and to control water and runoff which has come into contact with 
contamination andor 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-year, 24- 
hour storm event except for ditch 2, ditch 6, and interceptor ditches 1-3, all of which will be designed to 
handle the 25-year, 24-hour storm event. Surface water in the fw'tfs project will be treated as 
potentially contaminated and will be collected in ditches and conveyed to three retention 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 used in Ki2 stormwater controls itre @ based on a 25-year, 24- 
hour storm event; and a 10-year, 24-hour storm event $r@& for basin 3 @i$iZ. Water that enters the 
excavations during construction will be collected in excavation sumps and handled as described in this plan. 

~ ~ ~ ~ ~ ~ & d ~  the IFP, SF, and the AFP areas and ewer r& approximately 15.8 
acres within a total watershed area of 26.0 acres. %dW&hme 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 IFP 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 thtSW3s 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 MWs r&g 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 utilized for stormwater management, 
wherever possible, 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 Diversion Ditches and Relate d Devices 

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 &n:iKie north SijIe of the+%& ‘&42PI. 

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 
comer of the IFP, and has an 18-inch corrugated polyethylene pipe which conveys this runon to an existing 
drainage way, approximately 300 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. 

a 

During k interceptor ditches 1-3 will be 
constructed ~ ._ - _-*** to intercept runoff and prevent drainage from flowing onto the sands and gravels 
of the Greater Miami Aquifer (GMA). 

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. 

The 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 fhdW3s @?I. 

2.2.2 Excavation Sumps 

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 
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a collection points to temporarily hold the stormwater. Water will be pumped out of the sumps and into 
retention 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 Collection Ditches and Related Devices 

Collection ditches will be constructed around the perimeter of the remediatiodconstruction areas to collect 
and convey stormwater runoff to the fwHk L@Pl 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 dependmg 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 Retention Basins 

The fwFtk @PI 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. 

a 

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) risedintake structure will be constructed inside the basin to feed the 
lift station. The riser will be designed with ~ ~ K K & x I  orifices sized to prevent starvation of the pump. 
The top of the riser will have a cap-type perforated lid. Construction details for the lift station and 
riserlintake 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 basins 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 8c :ad Appendix D). Under certain 
circumstances, the SWRB will bypass the AWWT and discharge directly to the Great Miami River (in 

~ 
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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 3@2. retention basins will continue to 
pump until the SWRB reaches its capacity below the freeboard level. When the SWRB reaches its 
capacity, the outlet pumps from the +ha+Hm& retention basins will be turned off and the water 
will be stored in these basins.= . 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 &PA retention basins will resume operations and pump the water to 
the SWRB. 

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 D1, D2 (D2A 8c 

D2B), D3, and D4. Retention Basin 1 will be located south of the IFP and SF and will cover 
approximately 1.5 acres of surface 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. 

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 a one- foot Tf$@onb$Eike<(of compacted clay] and a geomembrane liner. 

d 

.; 2.2.4.2 Retention Basin 2 9s.- 

- 

The proposed (developed conditions) p2 watershed is approximately 6.0 acres in size and contains the SF, 
the remainder of the non-impacted soil stockpile area #1, and all of non-impacted soil stockpile area #2. 
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Runoff will be collected and conveyed to Basin 2 through collection ditches D5, D6, D7, and D8 (D8A 
& 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, %-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 25-year, %hour storm event is 
approximately 72 hours. A 15-foot wide, open trapezoidal channel will be constructed to provide positive 
drainage for ovefflow occurring from storm events in excess of the 25-year, %hour storm. 

Basin 2 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 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 (DlOA & "a DlOB) 
and D1 1. 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 SO-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 storm events in excess of the 10-year, %-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 Transfer Line 

An - , 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 Basin 1 and proceeds in an eastward direction where the 1 8  stations for Basins 2 and 3 discharge 
into the transfer line. From Basin 3 the transfer line runs northward, east of the AFT, 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. 
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2.2.6 SWRB and AWWT 

The SWRB will receive all water pumped from the A2PIj retention basins. Under normal 
conditions, the SWRB is pumped to the AWWT facility for treatment and discharge, consistent with the 
NPDES and OU-5 ROD requirements. 

.. 2.2.7 iDment Wash Facilitv 

An equipment wash facility will be constructed north of the IFP. 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 t4the#te4tseepage 

2.3 OVERALL SYSTEM OPERATION 

A major goal of the surface 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 &PI area e+th&W& 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 aij chMmdk& , 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, constructionlremediation, and 
restoration conditions. The goal of stormwater management is to prevent a signtficant 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 the fwztk A@J 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 storm events up to the 25-year, 24-hour storm for Retention Basins 1 8c @id 2, 
ditches 2 8c gd 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 original 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 drtfwLtk X2C21 after remediation can be expected to be similar to 
the conditions that existed in eUc5 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 such as grading, vegetation, and dumped rock. Both temporary and long-term measures are 
discussed below. 
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4.2.1 Silt Fencinq 

Silt 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 of a woven filter 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 accordance 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 Retention Basins 

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 
pumped 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 and 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 
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volume computations. The designed versus required sediment storage capacity for each basin is given 
below: 

Retention Basin 1 
Watershed Area = 15.2 Acres 
Sediment Storage Required = 0.25 Acre-Feet 
Sediment Storage as Designed = 0.38 Acre-Feet 

Retention Basin 2 
Watershed Area = 6.0 Acres 
Sediment Storage Required = 0.10 Acre-Feet 
Sediment Storage as Designed = 0.11 Acre-Feet 

ntron Basln 3 
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. 

Gradina and Desian F eatures a 

c- .. .._.e. .-*---q. ,, ..._-> -_ ,-zs . Ir -,-. 
4.2.5# abilitation of >Disturbed - A r e a  
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4.2.65 Dumped Rock 

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 AFT, and where the unnamed 
tributary discharges into Paddys Run just 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. 

e Retention Basins 1 and 2 are designed to retain the runoff from a 25-year, %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. 

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, Sheet 

TaHE2CShZet 

Various standards and good engineering practices were used in the technical portion of the design. See 
calculations in Appendix A ~f’&i$$m for a listing and discussion of the standards and practices used. 

P \OUDATA\OU-Z\PO165\SWU\SITE\SWMP.RV3 4-4 Rev. No.: 3 7/25/98 



_ .  1634 

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 Am+Phs& 

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 fectian 02270 @ A - ~ J ~ t i & I I c & ~ ~  

9OJ. 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 mu& mz area as necessary to accommodate construction 
needs. Limiting 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 seasonal and weather conditions. 
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The following construction practices will be followed as a general rule. 

0 All erosion and sediment control measures are to be installed prior to or as the first step 
in excavation. 

0 Disturbed/exposed 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. 

0 All 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 General Erosion Control Seauencina Plan 1 Durina Site Pieparati O d  

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. 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 FRLs. During excavation FDF may perform additional monitoring with real-time 
instruments. Soil suspected to be impacted (not below FRLs) 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. 
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Step 5. 

Step 6. 

Step 7 .  

Step 8. 

5.2.2 

Step 1.  

Step 2. 

Step 3. 

Step 4. 

Step 5 

Step 6 

Step 7. 

Install risers, barrels, lift stations, and transfer lines for the retention basins as shown on 
the Construction Drawings. 

Install compacted clay subgrade (EKeJegion 
the retention basins. 

1 :md 3):and geomembrane liner in 

Divert flow into the retention basins by constructing collection ditches. 

Construct equipment wash facility and associated devices. 

Excavation Seauenc ina Plan for Impacted Mate rial Excavation 

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 dicrete area, certification samples will be collected (by 
FDF). 

Step 8. Upon certification that soils remaining in the remediation area meet FRLs, interim 
restoration shall be performed. 

Step 9. Apply seed and mulch to all disturbed areas. 

Step 10. Install temporary erosion and sedimentation controls for decommissioning of retention 

basins. . .  

5-3 
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Step 11. Upon verification that the exemamn @ J P J ~ W ~ ~ Z i 3 3 ; ~  meets FRLs and has an 
established stand of vegetation, accumulated sediments, , and the 
geomembrane liner shall be removed from the retention basins 1 an8 2;&E 2 3. 

Step 3213. 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. 
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SECTION 6 

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, 
unstabilized 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 SWPP.  

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 
inspection, 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. 

a 

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 Silt Fencinq 

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 mate&'stbc&pile . .  
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a for subsequent placement into the OSDF. During excavation, the sediment will be removed by the 
Contractor and placed into the OSDF. The 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 Drainaae Ditches 

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 Retent ion Basins 

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 Equipment Wash Facilitv 

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 the @pat@ mateiia@~kpilefor su~.gque~f&&.mentk @I OSDF. During excavation, the sediment 
will be removed by the Contractor and placed into the OSDF. 
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1 )  

2) 

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). 

Determine size of collection ditches and culverts required to convey a 10-yr storm event to the 
retention basins. Due to the dose proximity to Paddys Run, Ditch 2 & Ditch 6 will also be 
evaluated for the 25-yr storm event. 

I SUMMARY OF CONCLUSIONS 

I 1 )  The basins, as shown on Dwg. 92X-5900-6-00282 are of 
sufficient size to collect runoff from the 10 yr-24 hr (Basin 3). or 
25 yr-24 hr (Basins 1 & 2) storm event as required. 
Ditches and culverts shown on Dwg. 92X-5900-6-00282, Dwg. 
92X-5900-6-00283, and 92X-5900-6-00453 are of sufficient 
site to convey the 10-yr or 25-yr storm event, as required, to the 
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9. F F-- & Kina. H.W.- I 6-1976. --Hill a 



L- ENGINEERING CALCULATIONS 
BASIS SHEET 

SUMMARY OF DATA SOURCES - CODES - ASSUMPTIONS (continued) 

2. Ditches and Culverts: Both existing and proposed conditions were evaluated, with the 

one producing the highest f low rates used in design. 

The Rainfall Intensity-Frequency-Duration Curve for the Fernald area has the shortest 3. 

duration equal to 10 minutes. The time of concentrations (tJ computed for drainage 

areas P l  , P2, and P3 were less than 10 minutes. Since the drainage areas for ditches 

are smaller than basin drainage areas (and subsequent t,'s for ditches less than those 

for basins), calculations for t, for ditch and culvert drainage areas were not performed 

(except for Ditch-12, and Culvert4). Instead, the smallest duration (10 min.) from the 

Rainfall Intensity-Frequency-Duration Curve were used to calculate rainfall intensities. 

For Ditch-12 and Culvert-4, t,'s were calculated using SCS methodologies due to the 

relatively large, flat drainage areas. 

Ditches were designed based on uniform flow. 

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 

Seepage Collection & Removal of Sediment), and is included for information as an 

attachment to this calculation. 

The Contingency Stockpile Area (Stockpile #2), located northnorthwest 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 thie ditches. 

4. 

5. 

6. 

7.  

8. 

d l  



ENGINEERING CALCULATIONS 
BASIS SHEET 

SUMMARY OF DATA SOURCES - CODES - ASSUMPTIONS (continued) 

9. Ditches 2B, 3-78 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 ENG098 



ou: 2 Po: 165 JobNumber: 76630 165-1 11 12-141 

Computer Code: OTR-55 Version: 5.46 

Code Verification Status: REV 0. Nov 1992 

Description of Program: DeveloDes N noff hvdromaD hs D ~ Y  SCS TR-55. 
Determines D& flows D er Modified Rational Method 

____ 

Source of Data: Refer to Data Sources. S hex 2 

Purpose/Description of Calculation: 
Retention Basins will be sized to accommod ate these volumes. 

To determine volume of runoff Droduced bv 10-yr. 24-hr storm event. 

~ ~~ ~ 

To determine Desk flows for desiea of ditches and culverts. 

Run Performed By: T. Brown 

Daten"lme of Run: various. s ee OmDUter Drintom 

Computer Time of Run: d a  

Input Filename: 

Output Filename: 

Files Saved to Dislmame: ~:\en~data\c&sdata\~ol65\swu\swcalc Disk Location: network directow. backup 
with discinline files 

Results: R efer to calculation 

See attached list on Sheets 8-11 

See attached list on Sheets 8-11 

Performed By: T. Brown 

Checked By: 

Approved By: Date: 

008283 



I PARSONS I 1 ERAPROJECT I COMPUTER CALCULATION SUMMARY SHEET 

ou: 2 PO: 165 Job N ~ b e r :  76634165-1 11 12-141 

Computer Code: Flow Master Version: 5.13 

Code Verification Status: 

Description of Program: 

Rev 0. Feb. 1997 

Co rnDUtes so lutiols to u Nkrm flow OD- &axme 1 hvdraulic Droblems 

PuxposeDescription of Calculation: 
linin9 material. 

Used to evaluate and select drainaee channel eeometrv and accentable 

Run Performed By: T. Brown 

D a t e r m e  of Run: various. see co IXlDUter Drint-0- 

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 

Files Saved to Diskname: ~:en~data\cBrsda~\~165\swu\swcalc Disk Location: network directom. baCkuD 
with discidine files 

Results: Referto calculation 

Performed By: T. Brown Date: 1 /I 0/77 

Checked By: Date: /O/ jd!  9 7  

Date: Approved By: - 

I 
12/92 ENGO95 



I ERAPROJECT COMPUTER CALCULATION SUMMARY SHEET 

ou: 2 Po: 165 Job N~mber: 76634165-1 11 12-141 

Computer Code: POND -2 Version: 5.17 

Code Verification Status: REV 0. NOV 1992 

Description of Program: C ~ U I D U ~ S  so lution for routing inflow hvdromaD h penerated bv OTR-55 and generates 
outflow hvdromm h using levelaool routine techniaues 

Source of Data: Refer to Data Sources. S heet 2 

purpOse/Description of Calculation: 
mnn event. 

Used to size retention basins to ensure no discharge for 10-vear. 24-hour 

Run Perfoxmed By: T. Brown 

DateTime of Run: 

Computer Time of Run: n/a 

Input Filename: 

Output Filename: 

Files Saved to Diskname: D:\en!?data\c&data\m 165bWUb wcalc Disk Location: network directom. backup 
with disciDline files 

Results: Refer to calculation 

various. see ComDUter Drintats 

See attached list on Sheerr 8-1 1 

See attached list on Sheets 8-11 

Performed By: T. Brow Date: @ / t f l >  

Checked By:- Date: /0//4??7 

Approved By: Date: 



CALCULATION SHEET EEzJ 
REV BY DATE CK DATE TITLE: STORMWATERMANAGBMW 

! TJB mAofm iq/roh7 
ou-2  

AUTHOR T. Brown S " M  84 \z PO1 65 

RESULTS: 

The resub from the routing of the 25year, 24-hour storm event through retention basins 1 & 2 are as follows: 

PETENTION BASIN 1 
QS = 88 CFS 

Initial Storage (Assumed 
full of sediment) = 0.36 Ac-Ft 

Overflow Elev. = 538.5 

Water Surface Elev. MISE,) = 537.87 

Q, Discharge = 0 CFS 

RETENTION BASIN 2 

QS = 34 CFS 

Initial Storage (Assumed 
full of sediment) = 0.1 1 Ac-Ft 

Overflow Elev. = 537.0 

Water Surface Elev. MISEA = 

Q,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: 

QlO = 21 CFS 

Initial Storage (Assumed 
full of sediment) = 

Overflow Elev. = 540.0 

Water Surface Elev. MISE,J = 

Q,,Discharge = 0 CFS 

0.10 Ac-Ft 

539.89 

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. 

~ 
~ 



1 

T- '4Files: 195 
J Bytes: 1,600,667 

023eP 
023site 
0251 0 
W5eg 
080eg 
09% 
09&9 
cl3p.mod 
clep.mod 
c1p.mod 
c 2 e p . d  
c 2 P . d  
*-mod 
--lPt 
calc.txt 
0C.mod 
cvrsht.txt 
dl  .bak 
d l  .fm2 
dlOe.mod 
dlOp.mod 
d l 1 e . W  
dl2pmod 

dl  n:mod 
d 1 p . d  
d l  p l  .mod 
dl  p2.mod 
dlp3.mod 
dlp4.mod 
d 1 s . d  
d 2 e . d  
d2ep.mod 
d 2 p . d  
d 2 p 2 . d  
d2p2dl .mod 
d2p2d2.w 
&.mod 
d3eP.mod 
*.mod 
&.mod 
d 4 P . d  
d56p.W 
d5e.mod 
d 5 p - d  
d 6 e . d  
-.mod 

d 8 a e . d  



2 

d 8 a P . d  
d 8 b e . d  
d 8 b p . d  
d8e.m 
d8P.w 
d 9 e . m  
d 9 p . W  
ditch.txt 
engo23 
eng023.1 
eng025.n 
engo251 
engo80 
engo95 
eng095.1 
eng095.2 
engo95.3 
eng095ep.2 
eng098 
epcalc-rpt 
estimate.& 
excvswl .vol 
0ut.hyd 
pl -1 0. hyd 
pl -25. hyd 
pl-25a.hyd 
Pl -hyd 
P l  -mop 
pl .m 
pl  .rcn 
pl.tcm - 
pl  .td 
p1 .wsd 
pl2-10.hyd 
p12-1OO.hyd 
pl2-25. hyd 
pl2.hyd 
P l 2 . W  
p l 2 . m  
pl2.rcn 
pl2.tcm 
pl2.wsd 
p1atry.w 
p2-.tcl 
p2-10. hyd 
p2-25. hyd 
p2.det 
p 2 . m  
P2.hyd 
P2-mop 
P2.m 
P2.m 
p2.tcl 
P2.w 
p2a-11 .m 

Print File List 
8/20/97 4:48PM 

P:ENGDATA\C&SDATA\PO 1 6nSW lASWCALC\R 1 



3 

p2e-25. hjd 
p 2 e . v  
p2e.rcn 
p2e.tct 
p 2 e . d  
p2ex-mop 
p3-lO.hyd 
p3-1Oa.hyd 
p3-25.hyd 
p3-25a.hyd 
p3.hyd 
p3-mop 
p3.msr 
p3.m 
p3.tct 
p3-wsd 
p3a-tl .msr 
p3a-moP 
p3a.msr 
p3arcn 
P 3 a - d  
p4-10. hyd 
p4-25.hyd 

1 

Print File List 
8/20197 4:48PM 

ShT i \-;r 

- 1 6 3 4  
P:\ENGDATA\C&SDATA\P0165Ewu\sWCALc\R 1 

-. 

p4.OUt 
p4.m 
p4.tct 
p 4 . d  
prla-m 
rb2p.mod 
sbl .m 
sbl .pnd 
sbl .str 
sbl .vd 
sedswl .vol 
sedv0l.txt 
SWl-lO.hyd 
SW~-1  00.hyd 
Swl -25. hyd 
swl.hyd 
swl .pnd 
swl .vol 
swla-lO.hyd 
swla.pnd 
swla.vol 
Sw2-1O.hyd 
SW2-1@.hyd 



4 

~w2-25t.hyd 
Sw2-t 1. hyd 
Sw2-11 .pnd 
sw2-tl .vd 
w*Pnd 
sw2.vol 
s a - 1  O.hyd 
sW-25. hyd 

sa .vo1  
sw2elOt.hyd 
sw3-10. hyd 
sw3-l0a.hyd 
sw3-1Ot.hyd 
sw3-25.hyd 
sw3-25a.hyd 
sw3-25t.hyd 
sw3-tl .hyd 
sw3-tl .pnd 
sw3-tl .vol 
sw3.pnd 
SW3.Vd 
SW3a-lO.hyd 
s--25. hyd 
SW3a.pI-d 
SW3a.Vd 
swmpswl.rvk 
swu.bak 
swu.fm2 
S W U M  
swul .bak 
swul .fm2 
wtdn.xk 

s a . p n d  

\z- 12 
Print File List 

8/20/97 4:48PM 
P:ENGDATA\C&SDATAWOl GnSwu\SWCALc\Rl 



AITACHMENT A, RETENTION BASINS a 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 4.70 AC 

By inspection, The worst-case volume condition for basin 1 and basin 3 will occur 
during proposed conditions due to the site 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. 

Time 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 3-31 

T, = 0 .007 (n x L)O-’ 
(P,)O” soa4 

where: L 

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 = 0.1 3 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 

Tt= L / 3600 x V 

where: 

1, = 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 3-3) 

Tt= L / 3600 x V 

Tt = Travel time (hrs) 
L = Flow Length (ft) 
3600 is conversion factor from seconds to hours 
V = Average channel velocity taken from equation 3-4 



Runoff Curve Number L. - 1 6 3 4  
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. 

000293 



RETENTION BASIN 1 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:05:30 08-19-1997 c:\po165tk\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) 

hrS 0.05 T = -------------- 
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 2 

Watercourse slope, s ft/ft 0.1120 

Surface (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 

T = L / (3600*V) hrS 0.01 

1 6 3 4  

= 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 

....................................................................... ....................................................................... 
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 

- 
Subarea descr. Tc or Tt T h e  (hrs) 

P1 Tc 0.09 



P l  WATERSHED, CHANNEL FLOW 
Worksheet for Trapezoidal Channel 

0 
Project Description 
Project File c : ~ o l 6 5 ~ . f m z  
worksheet P1 WATERSHED, CHANNEL FLOW 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Discharge 

Input Data 
Ma~~ing~Coefficient 0.040 
channelslope 0.008000 ft/ft 

Left Side Slope 
Right Side Slope 
Bottom Width 8.00 ft 

Depth 1.00 ft 
2000000 H : V 
2.000000 H : V 

6634 

Results 
Discharge 28.68 cfs 
flow &ea 10.00 fF 
WettedPerimeter 12.47 ft 
Top W& . 12.00 ft 
Critical Depth 0.69 ft 

0.028706 ftlft 
Velocity 2.87 ftls 
Velocity Head 0.13 ft 
SPecific-gY 1.13 ft 
Froude Number 0.55 
Flow is subcritical. 

Notes: 

THIS ANALYSIS WAS TO DETERMINE THE FLOW AREA, WETTED 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 P1 DRAINAGE AREA 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:15:12 08-19-1997 

RETENTION BASIN 1 
59% HoA, 20% HeF, 10% M a B ,  
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 -a ..................................................... ..................................................... 
(40) 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:15:12 08-19-1997 

S n i  RS 

I 6 3 4  

RETENTION BASIN 1 
59% HoA, 20% HeF, 10% MaB, 
10% Gn, 1% Gravel Road 

RUNOFF CURVE NUMBER SUMMARY .................................................................. .................................................................. 
Subarea 

Description 
Area CN 
(acres) (weighted) ---.----- ------------ 
15.23 = USE 9 0  



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:\PO165TK\P1 . MOP 

RETENTION BASIN 1 
PROPOSED CONDITIONS 



Quick TR-55 Version: 5.46 S/N: 
=m A\\ 
Page 2 

Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH METHOD 

(24 hr. Duration Storm) 
Type 11. Distribution -. - 1 6 3 4  

Executed: 08-19-1997 10:17:37 

Hydrograph file: --> C:\P0165TK\P1-25.HYD 
Watershed file: --> C:\PO165TK\P1 .MOP 

RETENTION BASIN 1 
PROPOSED CONDITIONS 



Quick TR-55 Version: 5.46 S/N: 
5% A\'L 

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 

Hydrograph file: --> C:\P0165TK\Pi-25.HYD 
Watershed file: ---> C:\P0165TK\Pl . MOP 

RETENTION BASIN 1 
PROPOSED CONDITIONS 

Subarea 
Description 



Quick 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) ----------------- 
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 

17.3 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 

17.2 , 2 

- 1 6 3 4  
'L . 

18.2 
18.3 



1 4 . 6  
14 .7  

3 
3 1 8 . 4  

18.5 



5K A \ k  
Page 5 

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 10:17:37 
Watershed file: --> C:\P0165TK\Pl . MOP 
Hydrograph file: --> C:\P0165TK\P1-25.HYD 

RETENTION BASIN 1 
PROPOSED CONDITIONS 

Time Flow 
(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 

1 6 3 4  

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 

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 . .  



POND-2 Version: 5.17 
S/N: 

RETENTION BASIN NO. 1 

CALCULATED 08-19-1997 10: 23 : 58 
DISK FILE: c:\po165tk\SWl . VOL 
Planimeter scale: 1 inch = 40 ft. 

* 
Elevation Planimeter Area Al+A2+sqr(Al*A2) - Volume Volume Sum 

(ft) (sq. in. ) (acres) (acres) (acre-ft) (acre-ft) 

531.40 0.00 0.00 0.00 0 . 0 0  
----------------.---------------------------------------------------------- 

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 
534 . 00 23.83 0.88 2.22 0.74 1.16 
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 1.31 

Elevations With Areas Interpolated From 
The Closest Two Planimeter Readings 

0.56 1.09 
1.22 3.57 

----. 532 . 90 
538 . 50 .---- 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 * * * 

* 
. . . . . . . . . . . . . . . . . . . . . . . . .  

5w F \ n  
Page 1 

1634 
-. 

Inflow Hydrograph: c:\po165tk\P1-25 .HYD 
Rating Table file: c:\po165tk\SWl . PND 

INITIAL CONDITIONS---- ---- 
Elevation = 
Outflow = 0.00 cfs 
Storage = o*36 ac-ft - phest. -1- R o w  J D U N 6 .  

532.90 ft - ~ ~ . ~ l ~ c ~ ~  EEJ. 

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 

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 

Pond File: c:\pol65tk\SW1 . PND 
Inflow Hydrograph: c:\po165tk\P1-25 .HYD 
Outflow Hydrograph: c:\pol65tk\Swl .HYD 

INF'LOW HYDROGRAPH ------------------ 
TIME 

-------- 
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 . 0 0  
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.oa 
2.0a 
2.0a 

3.00 

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 
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 

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 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0 .00  
0 . 0 0  

- 0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
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 .00  
0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0 .00  
0 .00  
0 .00  
0 .00  
0 . 0 0  
0.00 
0 .00  
0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  

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 
536.14 
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 
536.9 536.ga 
536.99 

B 

t 



sm AIS 
Page 3 POND-2 Version: 5.17 SIN: 

EXECUTED: 08-19-1997 10:26:34 

C: \pOl65tk\SWl .PND : - 1634 
@!!!n~~o%~&ograph: c: \po165tk\P1-25 .HYD .h 

Outflow Hydrograph: c:\pol65tk\SW1 .HYD 

INFLOW HYDROGRAPH ------------------ 
TIME 
(hs) -------- 

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 
3.7 . 100 
17.200 
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 

I 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 

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 

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 0 1 
1114 . 1 
1116 . 1 
1118 . 1 
1120.1 
1122 . 1 
1124 . 1 
1126.1 
1128.1 
1130.1 
1132 . 1 

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 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 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 .00  
0 .00  
0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
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 . 0 0  
0 .00  
0 .00  
0 .00  
0 . 0 0  
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 10:26:34 

Pond File: c: \pol65tk\SW1 . 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 . 0 0  
0.00 

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 .00  
0 .00  
0 .00  
0 .00  
0 .00  
0 .00  
0 .00  
0 . 0 0  
0 .00  
0 . 0 0  
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 . 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  

ELEVATION 
(ft) 

--c------ 

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 
537.72 
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 

537.8 537 8q 
537.87 
537.87 

537.74 



POND-2 Version: 5.17 S/N:  
EXECUTED: 08-19-1997 10:26:34 

c:\pol65tk\SWl . PND.'  graph: c: \p0165tk\P1-25 .HYD 
Outflow Hydrograph: c:\pol65tk\SWl .HYD 

INFLOW HYDROGRAPH ------------------ 

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 

0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  

StT A 2 \  
Page 5 

- 1634 ... 

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 . 0 0  
0.00 
0 .00  
.o. 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 

SKT A 2 2  
Page 6 

Pond File: c:\pol65tk\SWl . PND 
outflow Hydrograph: c:\pol65tk\SW1 .HYD 
Inflow Hydrograph: c:\po165tk\P1-25 .HYD 

Starting Pond W . S .  Elevation = 532.90 ft 

***** Summary of Peak Outflow and Peak Elevation ***** 
Peak Inflow - - 88.00 cfs 
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. <<<<<e 



11.3 - 
11.4 - 
11.5 - 
11.6 - 
11.7 - 
11.8 - 

12.1 - 
12.2 - 
12.3 - 
12.4 - 
12.5 - 
12.6 - 
12.7 - 
12.8 - 
12.9 - 
13.0 - 
13.1 - 

>>>>>> Warning, peak outflow = last ordinate point. <<<<<< 
POND-2 Version: 5.17 S/N: Page 7 

Pond File: c:\pol65tk\SWl . PND 
Inflow Hydrograph: c:\po165tk\P1-25 .HYD 
Outflow Hydrograph: c:\pol65tk\SWl .HYD 

Peak Inflow - 88.00 cfs 10:26:34 
Peak Outflow = 0.00 cfs 
Peak Elevation = 537.87 ft 

EXECUTED : 08 -19 - 19 97 - 

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 *  

* 
* 

* 
* 

* 
* 

* 
* 

* 



* F i l e :  c:\po165tk\P1-25 .HYD Qmax = 88.0 cfs 
x F i l e :  c:\pol65tk\SWi .HYD Qmax = 0.0 cfs 

?. ' 

. .  
1 .  

. .  



1634 

RETENTION BASIN 2 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:33:15 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 

Land slope, s ft/ft 0.0450 
Two-yr 24-hr rainfall, P2 in 3 .ooo 

0.8 
-007 * (n*L) 

hrS 0.24 T = -------------- 
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 
Avg.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 

Channel slope, s ft/ft 0.1000 

F.Rcm DTCW 1-48_c7 S6 ULC. Wetted perimeter, Pw ft 3.85 
Hydraulic radius, r = a/Pw ft 0 . 384 
Manning's roughness coeff., n 0.0600 

Flow length, L ft 280 

T = L / (3600*V) hrS 0.02 = 0.02 

..................... ................................................ .......... 
TOTAL TIME (hrS) 0.27 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:33:15 08-19-1997 c:\pol65tk\P2E.TCT 0 

a 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

RETENTION BASIN 2 
EXISTING CONDITIONS 



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 ) ..................................................... ..................................................... 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:33:45 08-19-1997 - 1 6 3 4  

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 .................................................................. .................................................................. 

7.04 75 



Quick TR-55 Version: 5.46 S/N: 
5% -0 

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:\PO165TK\P2EX . MOP 
Hydrograph file: --> C:\P0165TK\P2E-25.HYD 

RETENTION BASIN 2 
EXISTING CONDITIONS 

Total area = 7.04 acres or 0.01100 sq.mi 
Peak discharge = 17 cfs 



Quick TR-55 Version: 5.46 S/N: 
SK a\ 

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:\PO165TK\P2EX . MOP 
Hydrograph file: --> C:\P0165TK\P2E-25.HYD 

RETENTION BASIN 2 
EXISTING CONDITIONS 

>>>> Summary of Subarea Times to Peak <<<< 

1 6 3 4  

Composite Watershed 17 12.3 



Quick TR-55 Version: 5.46 S/N: 
3KiA3L 

Page 3 
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:\PO165TK\P2EX . MOP 
Hydrograph file: ---> C:\P0165TK\P2E-25.HYD 

RETENTION BASIN 2 
EXISTING CONDITIONS 



Quick TR-55 Version: 5.46 S/N: 
Return 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

537 

Frequency : 
Page 4 

25 years 

Executed: 08-19-1997 10:40:24 
Watershed file: ---> C:\PO165TK\P2EX . MOP 
Hydrograph file: ---> C:\P0165TK\P2E-25.HYD 

RETENTION BASIN 2 
EXISTING CONDITIONS 

11.0 
11.1 
11.2 
11.3 
11.4 . 

11.5 
11.6 
11.7 
11.8 
11.9 
12.0 
12.1 
12.2 
12.3 
12.4 
12.5 
12.6 
12.7 
12.8 
12.9 
13.0 
13.1 
13.2 
13.3 
13.4 
13.5 
13.6 
13.7 
13.8 
13.9 
14.0 
14.1 
14.2 
14.3 
14.4 
14.5 

Flow 
(cfs) 

0 
0 
1 
1 
1 
1 
1 
1 
2 
2 
5 
10 
16 
17 
12 
7 
5 
4 
3 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 1634 

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 

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 

18.3 

1 
1 
1 
1 
1 



1 4 . 6  
1 4 . 7  

1 
1 

1 8 . 4  
18.5 



Quick TR-55 Version: 5.46 S/N: 
sm 

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 

. 1634 - 
b 

Watershed file: --> C:\PO165TK\P2EX . MOP 
Hydrograph file: --> C:\P0165TK\P2E-25.HYD 

RETENTION BASIN 2 
EXISTING CONDITIONS 

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 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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 

oos32s 



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 1 
Surface description BARE 
Manning's roughness coeff., n 0 0110 
Flow length, L (total < or = 300) ft 250.0 
Two-yr 24-hr rainfall, P2 in 3 . 000 
Land slope, s ft/ft 0.0280 

0.8 
,007 * (n*L) 

hrS 0.04 T = -------------- 
0.5 0.4 

P2 * s 

= 0.04 

SHALLOW CONCENTRATED FLOW 
Segment ID 2 3 

Flow length, L . ft 210.0 220.0 
Watercourse slope, s ft/ft 0.1190 0 . 0100 
Surface (paved or unpaved)? Unpaved Unpaved 

0 .5  
Avg.V = Csf * (s) ft/s 5.5658 1.6135 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) hrS 0.01 + 0.04 = 0.05 

CHANNEL FLOW 
Segment ID N/A 
Cross Sectional Flow Area, a sq.ft 0.00 

Hydraulic radius, r = a/- ft 0.000 
Channel slope, s ft/ft 0.0000 
Manning's roughness coeff., n 0 0000 

ft 0.00 Wetted perimeter, Pw 

Flow length, L ft 0 

T = L / (3600*V) hrS 0.00 = 0 .00  

&;.*&. . I  A ! i' '' TOTAL TIME (hrs) 0.09 

008326 VSG 0 .  I his 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:45:26 08-19-1997 c:\pol65tk\P2.TCT 

- 1 6 3 4  
'u 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

RETENTION BASIN 2 
PROPOSED CONDITIONS 



s m  R 3 8  
Q u i c k  TR-55 V e r . 5 . 4 6  S/N: 
Executed: 1 0 : 4 5 : 5 4  08-19-1997 

REZENTION BASIN 2 ,  PROPOSED CONDITIONS 
HoA 4 9 . 5 % ,  Gn 3 8 . 1 % ,  HeF 6 . 6 % ,  

GRAVEL ROAD 3 . 5 % ,  
Mac2 2 . 3 %  

RUNOFF CURVE NUMBER DATA ............................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .................................................................. 
C o m p o s i t e  Area: 

AREA CN 
SURFACE DESCRIPTION ( a c r e s )  --------- ---- ................................ 

HoA (C) : FALLOW, BARE SOIL 3 . 0 0  9 1  
Gn (B) : FALLOW, BARE SOIL 2 . 3 1  86 
HeF, (B) : FALLOW, BARE SOIL 0 . 4 0  86 
MaC2, (C) : FALLOW, BARE SOIL 0 . 1 4  9 1  
GRAVEL ROAD 0.21 9 1  

COMPOSITE AREA --- > 6 . 0 6  8 8 . 8  ( 89 ) @ ..................................................... ..................................................... 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:45:54 08-19-1997 

c 1634 

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 .................................................................. .................................................................. 



Quick TR-55 Version: 5.46 S/N: Page 1 
Return Frequency: 25 years 

TR-55 TABULAR WDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 08-19-1997 10:56:59 

Hydrograph file: --> C:\P0165TK\P2-25.HYD 
Watershed file: --> C:\PO165TK\P2 . MOP 

RETENTION BASIN 2 
PROPOSED CONDITIONS 

Total area = 6.06 acres or 0.00947 sq.mi 
Peak discharge = 34 cfs 



Quick TR-55 Version: 5.46 S/N: 
se. A+\ 

Page 2 
Return Frequency: 25 years 

1 6 3 4  TR-55 TABULAR HYDROGRAPH METHOD 

(24 hr. Duration Storm) 
Type 11. Distribution - .- 

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 

>>>> Summary of Subarea Times to Peak e<<< 



5m f34& 
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 10:56:59 
Watershed file: --> C:\PO165TK\P2 . MOP 
Hydrograph file: --> C:\P0165TK\P2-25.HYD 

RETENTION BASIN 2 
PROPOSED CONDITIONS 

Subarea 
Description 



Quick TR-55 Version: 5.46 S/N: a Return Frequency: 

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 
(ks) (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 

Page 4 
25 years 

- I634 

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 

600333 



1 4 . 6  
1 4 . 7  

1 
1 

1 8 . 4  
1 8 . 5  1 

a 



Quick TR-55 Version: 5.46 S/N: 
5hT N45 

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 

-1 

RETENTION BASIN 2 
PROPOSED CONDITIONS 

Time Flow 
(ks) (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 
22.2 

0 
0 

- 1 6 3 4  

Time Flow 
( k s  1 (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 

22.3 0 



POND-2 Version: 5.17 S/N: 

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 



sw F;+? 
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 

-008337 



POND-2 Version: 5.17 
S/N: 

RETENTION BASIN 2 
W/3:1 SIDE SLOPES 

528 . 70 
529 . 00 
530 . 00 
531.00 
532 . 00 
533.00 
534 . 00 
535.00 
536.00 
537 . 00 

CALCULATED 08-19-1997 11:11:30 
DISK FILE: c:\pol65tk\SW2-T1 .VOL 

Planimeter scale: 1 inch = 10.ft. 

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 

0.39 1.56 
0.32 . 1.17 

0.46 

Eleva-ions With Areas Interpolabed From 
The Closest Two Planimeter Readings 

0.. 11 0.31 0.03 0.11 ----- 530.30 

* Incremental volume computed by the Conic Method for Reservoir Volumes. 



.~ POND-2 Version: 5.17 S/N: 
EXECUTED: 08-19-1997 11:12:44 

. . . . . . . . . . . . . . . . . . . . . . .  
* 

* STORM BASIN NO. 2 * 
* W/3:1 SIDE SLOPES * * 
* 

* 
. . . . . . . . . . . . . . . . . . . . . . .  

5K A+? 
Page 1 

- 1 6 3 4  

Inflow Hydrograph: c:\po165tk\P2-25 .HYD 
Rating Table file: c:\pol65tk\SW2-T1 .PND 

---- INITIAL CONDITIONS---- 
Elevation = 530.30 ft-Ww-%bNEKITmNQfl ES3 
Outflow = 0.00 cfs 
Storage = 0.11 ac-ft- ~ h e x - w  m H  VOW- 

ELEVATION 
( ft) ------.-- 
528 . 70 
529.00 
530.00 
530.30 
531.00 
532.00 
533 . 00 
534 . 00 
535.00 
536.00 
537 . 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  

STORAGE 
(ac-ft) ---------- 

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 
337 . 5 
488.8 

2S/t + 0 
(cfs) ------------- 

0.0 
2.4 
19.4 
26.6 
48.4 

140.4 
205.7 
283 . 1 
377.5 
488.8 

89.5 

Time increment (t) = 0.100 hrs. 

. 



P0m-2 Version: 5.17 SIN: 
EXECUTED: 08-19-1997 11:12:44 

S K i  A S  

Page 2 

Pond File: c:\pol65tk\SW2-T1 .PND 
Inflow Hydrograph: c:\po165tk\P2-25 .HYD 
Outflow Hydrograph: c:\po165tk\SW2-T1 .HYD 

INFLOW HYDROGRAPH 

TIME 
(hrs 1 -------- 

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. oa 
i . o a  
1. oa 
1. oa 

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 

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 . 0 0  
0 .00  
0 . 0 0  
0 .00  
0 .00  
0 . 0 0  
0 .00  
0 .00  
0 .00  
0 .00  
0 .00  
0 .00  
0 . 0 0  
0 .00  
0 . 0 0  
0 .00  
0 .00  
0 .00  
0 .00  
0 .00  
0 . 0 0  
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 .00  
0 .00  
0 . 0 0  
0 .00  
0 .00  
0 .00  
0 .00  
0 . 0 0  
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 
:::::Q 
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 

535.8 535.88 
535 . 88 



POND-2 Version: 5.17 SIN: 
EXECUTED: 08-19-1997 1 1 ~ 1 2 ~ 4 4  

m d  File: c: \po165tk\SW2-T1 .PND a Anflow Hydrograph: c:\po165tk\P2-25 .HYD 
Outflow Hydrograph: c:\pol65tk\SW2-T1 .HYD 

INFLOW HYDROGRAPH ------------------ 
TIME 
(ks) -------- 

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 
17.100 
17 . 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) --------- 

1.00 
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 
o.oa 
o.oa 
o.oa 
o.oa 
o.oa 

1634 
w-  

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) _----------- 
368 . 6 
370.6 
372 . 6 
374.6 
376.6 
378 . 6 
380.6 

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 

382.6 

2S/t + 0 
(cfs) ----------- 
368.6 
370.6 
372.6 
374.6 
376.6 
378.6 
380.6 
382.6 
384.6 
386.6 

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 

388 . 6 

OUTFLOW 
(cfs) --------- 

0 .00  
0 .00  
0 .00  
0 .00  
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  
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 . 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 . 0 0  
0 .00  

ZLEVATION 
( 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 



POND-2 Version: 5.17 SIN: 
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 

INFLOW HYDROGRAPH ------------------ 
TIME 
(ks) ----.--- 

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 .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 . 0 0  
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 

ROUTING COMPUTATIONS 

5 W A 5 L  
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 
(c f s 1 --.--------- 
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 
147.6 
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 . 0 0  
0 . 0 0  
0 .00  
0 .00  
0 .00  
0 .00  
0 . 0 0  
0 .00  
0 .00  
0 . 0 0  
0 . 0 0  
0 .00  
0 .00  
0 .00  
0 .00  
0 .00  
0 . 0 0  
0 .00  
0 .00  
0 .00  
0 .00  
0 . 0 0  
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 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0 . 0 0  
0 .00  
0 .00  
0 .00  
0 . 0 0  
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 

z3t: 
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 
536.6 536-64 
536 . 63 
536.63 



POND-2 Version: 5.17 S/N: 
EXECUTED: 08-19-1997 11:12:44 

)nd File: c:\p0165tk\SW2~Tl .PND - 
inflow Hydrograph: c:\po165tk\P2-25 .HYD 
Outflow Hydrograph: c:\pol65tk\SW2-T1 .HYD 

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 . 0 0  
0.00 
0 .00  
0.00 
0 .00  
0 .00  
0 .00  

Page 5 

1 6 3 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  

2S/t - 0 
(cfs 1 -----..----. 
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 .00  
0.00 
0 .00  
0 .00  
0 .00  
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 

e 



POND-2 Version: 5.17 S/N: 
EXECUTED: 08-19-1997 11:12:44 

Pond File: ~:\p0165tk\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 ***** 
0.11 ac-ft 

Peak Storage From Storm = 1.74 ac-ft 

1.85 ac-ft 

- Initial Storage - 

Total Storage in Pond - --------------- - 

Warning: Inflow hydrograph truncated on left side. 

>>>>>> Warning, peak outflow = last ordinate point. <<<<<< 



>>>>>> Warning, peak outflow = last ordinate point. <<<<<< 
POND-2 Version: 5.17 SIN: 

Pond File: c:\p0165tk\SW2-T1 .PND 
Inflow Hydrograph: c:\po165tk\P2-25 .HYD 
Outflow Hydrograph: c:\pol65tk\SW2-T1 .HYD 

11.3 - 
11.4 - 
11.5 - 
11.6 - 
11.7 - 
11.8 - 

12.1 - 
12.2 - 
12.3 - 
12.4 - 
12.5 - 
12.6 - 
12.7 - 
12.8 - 
12.9 - 
13.0 - 
13.1 - 

TI 

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 *  

[E 

X* 
X* 
X* 
x *  
x *  
x *  
x *  
X * 

* 
* 

* 
* 

* 

* 
* 

* 
* 

* 
* 
* 

r 

Pa e 7 
md- - 163 4 

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 
x F i l e :  c:\pol65tk\SW2-T1 .HYD Qmax = 0.0 cfs 



- 

RETENTION BASIN 3 



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 
Surface description BARE SOIL 
Manning's roughness coeff., n 0.0110 
Flow length, L (total c or = 300) 
Two-yr 24-hr rainfall, P2 

ft 222 0 

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 

2/3 1/2 
1.49 * r * s 

Flow length, L 

in 3 . 000 
ft/ft 0.0810 

hrS 0.02 

2 
Unpaved 

ft 145 . 0 
ft/ft 0.0760 

ft/S 4.4480 

hrS 0.01 

N/A 
sq.ft 0.00 

ft 0.00 
ft 0.000 

ft/ft 0.0000 
0.0000 

ft/s 0.0000 

ft 0 

= 0.02 

= 0.01 

T = L / (3600*V) = 0.00  hrS 0.00 

..............................*..................**..*................ .............................................*..*..................... 
TOTAL TIME (hrs) 0.03 



Quick TR-55 Ver.5.46 S/N: 
Executed: 11:20:38 08-19-1997 c:\pol65tk\P3.TCT a 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

RETENTION BASIN 3 

1634 



Quick TR-55 Ver.5.46 S/N: 
Executed: 11:20:53 08-19-1997 

RETENTION BASIN 3 
HoA 35%, MoE2 30%, G n  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 

I 1 6 3 4  
L- 

RETENTION BASIN 3 
HoA 352, MoE2 30%, Gn 15%, HeF 11.6% 

GRAVEL SURFACE = 8.4%% 
ASSUMED ANY VEG AREA AS BARE 

RUNOFF CURVE NUMBER SUMMARY .................................................................. .................................................................. 
Subarea 

Description 

P3 

Area 
(acres) 

- c N  
(weighted) 

4.78 88 



Sm AS2 
Page 1 

Return Frequency: 10 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 11:22:38 

Hydrograph file: ---> C:\P0165TK\P3-10.HYD 
Watershed file: --> C:\PO165TK\P3 . MOP 

RETENTION BASIN 3 

Total area = 4.78 acres 
Peak discharge 

or 0.00747 sq.mi 
= 21 cfs 

c 



Quick TR-55 Version: 5.46 S/N: 
sm f463 

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 

Hydrograph file: --> C:\P016STK\P3-1O.HYD 

1634 
r 

L 

Watershed file: --> C:\PO165TK\P3 . MOP 
RETENTION BASIN 3 

>>>> Summary of Subarea Times to Peak cccc 



Quick TR-55 
SKI 

Version: 5.46 S/N: 
Return Frequency: 

Watershed 
Hydrograph 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 08-19-1997 11:22:38 
file: 
file: 

--> C:\PO165TK\P3 . MOP 
--> C:\P0165TK\P3-10.IIYD 

RETENTION BASIN 3 

A b13. 
Page 3 
10 years 



Quick TR-55 Version: 5.46 S/N: a Page 4 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution - 1634 
(24 hr. Duration Storm) 'W 

Executed: 08-19-1997 11:22:38 

Hydrograph file: ---> C:\P0165TK\P3-10.HYD 
Watershed file: --> C:\PO165TK\P3 . MOP 

RETENTION BASIN 3 

Time Flow 
( k s  1 (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 00035% 



1 4 . 6  
1 4 . 7  

1 
1 

1 8 . 4  
1 8 . 5  



Quick TR-55 Version: 5.46 S/N: 
s4iT Ab7 

Page 5 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 6 6 3 4  

ma-- 

Executed: 08-19-1997 11:22:38 
Watershed file: --> C:\PO165TK\P3 . MOP 
Hydrograph file: --> C:\PO165TK\P3-1O.HYD 

RETENTION BASIN 3 

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 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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 

/-I ':!::QQ()3S7 
1 " q y  



POND-2 Version: 5.17 
S/N: 

RETENTION BASIN 3 

1' DEEPER 
W/3:1 SIDE SLOPES 

CALCULATED 08-19-1997 13: 16: 51 
DISK FILE: c:\po165tk\SW3-T1 .VOL 

Planimeter scale: 1 inch = 10 ft. 

* 
Elevation Planimeter Area Al+AZ+sqr ( A l * A 2 )  ~ Volume Volume Sum 

(ft) (sq. in. ) (acres) (acres) (acre-ft) (acre-ft) 

532 . 50 
533 . 00 
534 . 00 
535 . 00 
536.00 
537 . 00 
538.00 
539.00 
540.00 

0.00 
26.52 
36.29 
47 . 04 
58.73 
71.40 
85.08 
99.71 
117 . 39 

0.00 
0.06 
0.08 
0.11 
0.13 
0.16 
0.20 
0.23 
0.27 

0.00 
0.06 
0.22 
0.29 
0.36 
0.45 
0.54 
0.64 
0.75 

541.00 131.90 0.30 0.86 

0.00 
0.01 
0.07 
0.10 
0.12 
0.15 
0.18 
0.21 
0.25 
0.29 

0.00 
0.01 
0.08 
0.18 
0.30 
0.45 
0.63 
0.84 
1.09 

Elevations W i t h  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 

********************e******** 
* 
* STORM WATER BASIN NO. 3 * * 

.m * 
* * 
* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Inflow Hydrograph: c:\p0165tk\P3-10 .HYD 
Rating Table file: c:\pol65tk\SW3-T1 .PND 

---- INITIAL CONDITIONS---- 
Elevation = 534.20 ft- Mk, -1- C & A N O ~  6 W .  
Outflow = 0.00  cfs 
Storage = 0.10 ac-ft - ) ~ \ p , ~ ,  ~=LPC\WJF-- 

ptis4. 
c 

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 

Page 1 

2S/t 
(cfs) _----------- 

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 
(cfs) _------------ 

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 

Pond File: c:\p0165tk\SW3-T1 .PND 

Outflow Hydrograph: C: \po165tk\SW3-T1 .HYD 
Inflow Hydrograph: c:\p0165tk\P3-10 .HYD 

Page 2 

TIME 2 

(h-1 ..------. 
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 
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 
2.00 
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 

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 

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 
224.2 
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 

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 

OUTFLOW 
(cfs) --------- 

0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  
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 . 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  

ELEVATION 
(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 
538.6 
538 . 7 
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 

!l 538 8 

539 53g-a . 
539.78 



sm R 7 \  
Page 3 POND-2 Version: 5.17 S/N: 6 2  

EXECUTED: 08-19-1997 13:19:51 

m d  File:  c:\p0165tk\SW3-T1 .PN6 * '  0 mflow Hydrograph: c:\p0165tk\P3-10 .HYD 
Outflow Hydrograph: c:\p0165tk\SW3-T1 .HYD 

INFLOW HYDROGRAPH ------------------ 
TIME 
(ks) -------- 

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 
17 . 100 
17 . 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 a- 19.800 
19.900 -1 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 . 0 0  
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 . 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  
0 . 0 0  
0 .00  
0.00 
0 .00  
0 .00  
0 .00  
0.00 
0 .00  
0 .00  
0 .00  

c 1 6 3 4  
aa 

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  

2S/t - 0 
(cfs) ---.-------_ 
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 

2S/t + 0 
(cfs) ---.------- 
252 . 2 
254 . 2 
256 . 2 
257.2 
457 . 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 . 0 0  
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  
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 .00  
0 . 0 0  
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 

sn A>& 
Page 4 

Pond File: c:\pol65tk\SW3-T1 .PND 
Inflow Hydrograph: c:\p0165tk\P3-10 .HYD 
Outflow Hydrograph: c:\p0165tk\SW3-T1 .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) -------.- 

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 . 0 0  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ROUTING COMPUTATIONS 

I1+12 
(cfs) 

------e-. 

0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
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) --------. 

0.00  
0 . 0 0  
0 .00  
0 .00  
0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
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 . 0 0  
0 .00  
0 .00  
0 . 0 0  
0 .00  
0 .00  
0 .00  
0 .00  
0 .00  
0.00 
0 .00  
0 . 0 0  
0 .00  
0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  

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 ::;::a 
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 

539.8 539.8a 
539.89 
539.89 



POND-2 Version: 5.17 SIN: 
EXECUTED: 08-19-1997 13:19:51 

jnd File: 0 inflow Hydrograph: 
Outflow Hydrograph 

INFLOW HYDROGRAPH ------------------ 
TIME 
(bs) _------- 

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,oo 
0 ,oo  
0 ,oo  
0 , o o  
0 , O O  
0 .00  
0 .00  
0 .00  
0 , o o  
0 .00  
0 .00  
0 .00  
0 .00  

c:\p0165tk\SW3-T1 .PNDG 
c:\po165tk\P3-10 .HYD 
c:\po165tk\SW3-T1 .HYD 

S C n  A 7 3  
Page 5 

- 1 6 3 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  

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 

OUTFLOW 
(cfs) _-------- 

0 .00  
0 . 0 0  
0 .00  
0 .00  
0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  
0 .00  
0 , o o  
0 .00  
0 .00  
0 .00  

ELEVATION 
(ft) --------- 
539 e 89 
539 . 89 
539 . 89 
539.89 
539.89 
539.89 

539 . 89 
539.89 
539.89 
539 . 89 
539.89 

539 . a9 

539 . a9 



POND-2 Version: 5.17 S/N: 
EXECUTED: 08-19-1997 13 : 19 : 51 

******* *** 
Pond File: 

****** SUMMARY OF ROUTING COMpUTATIONS ****************** 
~:\pol65tk\SW3-T1 .PND 

Inflow Hydrograph: c:\pol65tk\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 ***** 
Peak Inflow - - 21.00 cfs 
Peak Outflow = 0 .00  cfs 
Peak Elevation = 539.89 ft 

***** Summary of Approximate Peak Storage ***** 
Initial Storage - - 0.10 ac-ft 
Peak Storage From Storm = 0.96 ac-ft 

Total Storage in Pond - - 1.06 ac-ft 
--------------- 

Warning: Inflow hydrograph truncated on left side. 

>>>>>> Warning, peak outflow = last ordinate point. <c<<<< 



>>>>>> Warning, peak outflow = last ordinate point. <<<<<< 
POND-2 Version: 5.17 S/N: Page 7 

1 6 3 4  0 Pond File: ~:\pol65tk\SW3-T1 .PND 

Outflow Hydrograph: c:\pol65tk\SW3-T1 .HYD 

Peak Inflow - 
Peak Outflow = 0.00 cfs 
Peak Elevation = 539.89 ft 

Inflow Hydrograph: c:\p0165tk\P3-10 .HYD m-- 

EXECUTED: 08-19-1997 
21.00 cfs 13: 19: 51 - 

11.3 - 
11.4 - 
11.5 - 
11.6 - 
11.7 - 
11.8 - 

' - 9  - 
e 2 . 0  - 

12.1 - 
12.2 - 
12.3 - 
12.4 - 
12.5 - 
12.6 - 
12.7 - 
12.8 - 
12.9 - 
13.0 - 
13.1 - 

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 *2 - I x  

TIME 

x *  
x *  
x *  
x *  
x *  
x *  
x *  
X * 
X * 
X 
X 
X 

* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 

e 



* F i l e :  c:\p0165tk\P3-10 .HYD Qmax = 21.0 cfs 
x F i l e :  c:\po165tk\SW3-T1 .HYD Qmax = 0.0 cfs 



ATTACHMENT B. 

Methodology 

DITCHES 

sm- 81 

1 6 3 4  

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 usearea 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 28, and ditch sections 2C and 2D are all the same ditch. 
Ditch sections 2 A  and 28 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 2B 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, PO 1 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-G-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 

" DITCH-2D NIA NIA 3.54 15.56 

INTERCEPTOR DITCH - 1A NIA NIA 2.65 12.43 

sw 63 

1 6 3 4  

INTERCEPTOR DITCH - 1B NIA NIA 4.27 20.03 

INTERCEPTOR DITCH - 2 NIA NIA 2.10 9.85 
I I 

PROPOSED 

INTERCEPTOR DITCH - 3 

O l r m  b 
NIA 1 NIA 2.88 13.51 

0#+7 2 .IO O,+I 2 ,  to  



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 = adj * C * I A 

Where: Q=cfs, -Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for-each return frequency 

RETURN FREQUENCY = 10 
\Ct adjustment, k = 1 
Adj. ' C 8  = Wtd.'Cf x 1 

years 

Subarea Runoff Area 
Descr . 'C '  acres 

TC Wtd . 
(min) 'Ct ------..---..- 

e -  



Sh7 g 

1 6 3  4 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 = adj * C * I * A 

Where: Q=cfs, *Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = ' C 8  adjustment factor-for each return frequency 

10.00 0.741 



Quick TR-55 Ver.5.46 S/N: 
Executed: 06:37:27 02-04-1997 

DITCH-2A 
DRAINAGE AREA P1 

EXISTING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = a d j * C * I * A  

Where: ecfs, -Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C'  adjustment factor for each return frequency 

RETURN FREQUENCY = 10 
\C' adjustment, k = 1 
Adj. 'C '  = Wtd.'C' x 1 

years 



sn B7 

1 6 3 4  
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, *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: 06:38:22 02-04-1997 

DITCH-2B 
DRAINAGE AREA P1 

EXISTING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = a d j * C * I * A  

Where: Q=cfs, *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: 14:10:15 07-21-1997 

DITCH-2B 
DRAINAGE AREA P1 

EXISTING CONDITIONS, 25 YR STORM 

9 . 7  &? 

I634 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, =Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = ' C 8  adjustment factor for each return frequency 



Quick TR-55 Ver.5.46 S/N: 
Executed: 06:43:08 02-04-1997 

DITCH-2C 
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 

years 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:11:45 07-21-1997 

DITCH-2C 
DRAINAGE AREA P1 

PROPOSED CONDITIONS, 25 YR STORM 

1 6 3 4  - 
.- 

* * * * * 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 



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, =Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for each return frequency 



Quick TR-55 Va.5.46 S/N: 
Executed: 16:54:32 08-19-1997 

DITCH-2D 
DRAINAGE AREA P1 

PROPOSED CONDITIONS, 25 YR STI 

lu L 1634 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, *Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = ' C 8  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 

* * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, -Weighted Runoff Coefficient, I=in/hou, A=acres 
adj = 'C' adjustment factor-for each return frequency 

years 



Quick TR-55 Ver.5.46 S/N: 
Executed: 15:00:44 01-22-1997 

DITCH-3 
DRAINAGE AREA P1 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Pcfs, *Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = I C 8  adjustment factor for .each return frequency 

RETUFW FREQUENCY = 10 
' C '  adjustment, k = 1 
Adj. I C '  = Wtd.'C' x 1 

25.33 



Quick TR-55 Ver.5.46 S/N: 
Executed: 15:07:33 04-26-1997 

DITCH-4 
DRAINAGE AREA Pl 

EXISTING CONDITIONS 

* * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, -Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = ‘Cf adjustment factor-for-each return frequency 

years 



Quick TR-55 Ver.5.46 S/N: 
Executed: 15:06:30 04-26-1997 

DITCH-4 

PROPOSED CONDITIONS 
DRAINAGE AREA P1 

- 1634 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj C * I * A 

Where: Q=cfs, -Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = ' C 8  adjustment factor for each-return frequency 



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, -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: 14:16:50 04-28-1997 

DITCH-5 
DRAINAGE AREA P2 

PROPOSED CONDITIONS 

1 6 3 4  

* * * * * * 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 

FtETURN FREQUENCY = 10 
\C' adjustment, k = 1 
Adj. 'C' = Wtd.'C' x 1 

years 

Subarea Runoff Area 
Descr . 'C' acres 

Tc Wtd. 
(min) 'C' 

Adj . I Total 
IC' in/hr acres 



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 = IC8 adjustment factor for each.return frequency 

RETURM FREQUENCY = 10 years 

Adj. 'C' = Wtd.'C' x 1 
\C8 adjustment, k = 1 

- I ---- 

0.700 5.450 0.47 I 1.79 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:19:02 04-28-1997 

DITCH-6 
DRAINAGE AREA P2 

PROPOSED CONDITIONS 

8 6 3 4  

* * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, *Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = ' C 8  adjustment factor. 

Tc Wtd. 
(min) 'C '  -------------- 

for each 'return frequency 

~ 

10.00 0.700 0.700 5.450 0.47 

years 



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, *Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = IC' adjustment factor for each return frequency 

RETURN FREQUENCY = 25 
'Co adjustment, k = 1 
Adj. IC' = Wtd.'Co x 1 

years 



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 = I C '  adjustment factor for each return frequency 

e 



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, *Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for each return frequency 

RETURN FREQUENCY = 10 years 

Adj. 'Cf = Wtd.'Cf x 1 
\Cf a&justment, k = 1 

Ad.] . I Total 
'C' in/hr acres 

0.615 5.450 1.76 



Quick TR-55 Ver.5.46 S/N: 
Executed: 07:34:14 04-29-1997 1634 

L- 

DITCH-7 
DRAINAGE AREA P2 

PROPOSED CONDITIONS 

* * * * SUMMARY OF RATIONAL ME3HOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A  

Where: Qtcfs, =Weighted Runoff Coefficient, I=in/hourf 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: 10:46:30 04-30-1997 

DITCH-8A 
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 = IC' adjustment factor for each return frequency 

RETURN FREQUENCY = 10 
'C* adjustment, k = 1 
Adj. IC' = Wtd.'C' x 1 

years 

Tc Wtd. 
(min) IC' 

. 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:47:00 04-29-1997 - 1 6 3 4  

L. 

DITCH-8A 
DRAINAGE AREA P2 

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 

RETURN FREQUENCY = 10 years 

Adj. 'C' = Wtd.'C' x 1 
\C8 adjustment, k = 1 

Tc Wtd. 
(min) 'c '  

0.704 5.450 1.45 



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 WETHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, -Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = IC' adjustment factor -for each.return frequency 

RETURN FREQUENCY = 10 years 

Adj. IC' = Wtd.'C' x 1 
' C '  adjustment, k = 1 

Subarea Runoff Area 
Descr . 'C' acres 

0 ~ ~ ~ 0 ~ 0 ~ ~ ~ ~ 0 ~ ~ ~ ~ 0 ~ ~ ~ 0 ~ ~ ~ ~ ~  

BARE 0 . 700 1.10 
VEG, FAIR 0.420 2.04 
GRAVEZ RD 0.900 0.07 

-------o--.oo-- 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:48:13 04-29-1997 

DITCH-8~ 
DRAINAGE AREA P2 

PROPOSED CONDITIONS 

- 1634 

* * * * * 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 
\C' adjustment, k = 1 
Adj. 'C' = Wtd.'C' x 1 

years 

I 



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, -Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'Cf adjustment factor.for each-return frequency 

RETURN FREQUENCY = 10 
\C' adjustment, k = 1 
Adj. ,Cf = WtdOfCf x 1 

years 

Subarea Runoff Area 
Descr . f C' acres 

Tc Wtd. 
(min) 'cf 

10.00 0.637 



Quick TR-55 Ver.5.46 S/N: 
Executed: 16:47:37 01-20-1997 

DITCH-9 
DRAINAGE AREA P3 

PROPOSED CONDITIONS 
0 

- 1634 ... 

* * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, @Weighted Runoff Coefficient, I=in/hour, A=acres 
adj =-IC' adjustment factor -for each -return frequency 

Subarea Runoff Area 
Descr . 'C' acres 

a 

RETURKFREQUENCY = 10 
'C'  adjustment, k = 1 
Adj. 'C' = Wtd.'C' x 1 

. .  



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: ecfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C '  adjustment factor-for-each return frequency 

years 

1.34 

e 



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 

* * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES 

- 1634 
- k B  

* * * * *  
Q = adj * C * I * A 

Where: Q=cfs, *Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor .for each return frequency 

FEIVRlU FREQUENCY = 10 
\C8 adjustment, k = 1 
Adj. 'C8 = Wtd.'C' x 1 

years 

Tc Wtd . 
(min) 'c' 



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, *Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = ' C 8  adjustment factor for each return frequency 

RETURN FREQUENCY = 10 years 
\C8 adjustment, k = 1 
Adj. 'C8 = Wtd.'C8 x 1 

Tc Wtd . 
(min) 'C8 



Quick TR-55 Ver.5.46 S/N: 
Executed: 16:49:22 01-20-1997 

a47 8135 

1634 
DITCH-11 

DRAINAGE AREA P3 
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 

VEG, POOR 0.600 0.57 
GRAVEL 0.900 0.28 --------------- 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:03:23 02-04-1997 

DITCH-12 
EXISTING/PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: ecfs, -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: 14:02:25 02-04-1997 c:\pol65d\D12P.TCT 

DITCH 12 

Tc COMPUTATIONS FOR: DITCH 12 

SHEET FLOW (Applicable to Tc only) 
Segment ID 1 

Flow length, L (total < or = 300) ft 122.0 

Land slope, s ft/ft 0,0500 

Surface description WOODS, LT 
Manning's roughness coeff., n 0.4000 

Two-yr 24-hr rainfall, P2 in 3.000 

0.8  
-007 * (n*L) 

T = -------------- hrS 0.30 
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L ft 0.0 
Watercourse slope, s ft/ft 0.0000 

0.5 
Avg.V = Csf * (S) ft/s 0.0000 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

hrS 0 .00  T = L / (3600*V) 

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 

c 8634 
U 

= 0 . 3 0  

= 0.00  

Flow length, L ft 485 

T = L 1 (3600*V) hrS 0.04 = 0.04 

....................................................................... 
TOTAL TIME (hrs) 0.34 



Quick TR-55 Ver.5.46 S/N: 
?kecuted: 14:02:25 02-04-1997 c:\pol65d\D12P.TCT. 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for T h e  using TR-55 Methods) 

DITCH 12 



TIME OF CONCENTRATION, DITCH 12 
Worksheet for Trapezoidal Channel 

Project Desaiption 
Project File c:\pol65d\swu.fm2 
worlcsheet 
Flow Element Trapezoidal Cham1 
Method Manning's Formula 
Solve For Discharge 

TIME OF CONC., DITCH 12 

IMLR Data 
~ 

ManningsCoeficient 0.040 
channel slope 0.01 3Ooo ftlff 
Depth 1.50 R 
LeR Side Slope 2000000H:V 
Rightsidesiope 2000000H:V 
Bottom Width 2.00 A 

3trr sq 

1 6 3 4  

RSUltS 
-w 28.76 cfs 
FlowArea 7.50 fF 
Wetted Perimeter 8.71 ft 
Top Width 8.00 R 
Critical Depth 125 R 

0.02791 7 Wft 
3.83 WS 

. criticalslope 
velocity 
Velocity Head 023 R 
Specific Energy 1.73 R 
Froude Number 0.70 
Flow is subcritical. 



DITCHES 13 & 14 DESIGNED UNDER PO1 58, HAUL ROAD UPGRADE PROJECT 



sflsct\ 
Quick TR-55 Ver.5.46 S/N: 
Executed: 09:39:59 06-10-1997 

DITCH 15 1 6 3 4  
EXISTING AND 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 = 'C8 adjustment factor for each return frequency 

years 



Quick TR-55 Ver.5.46 S/N: 
Executed: 13:49:28 09-28-1997 

. .: , INTERCEPTOR DITC 
V-DITCH GEOMET 

BASE BID GRADING CON 

J l A  
RY 
IITIONS 

* * * * * * 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 

0.700 6.700 2.65 



sw BWO 
Quick TR-55 Ver.5.46 S/N: 
Executed: 13:54:34 09-28-1997 

INTERCEPTOR DITCH 1B 
FLAT BOTTOM GEOMETRY 

BASE BID GRADING CONDITIONS 

1 6 3 4  

* * * * * * 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 

RETURN FREQUENCY = 25 years 

Adj. 'C' = Wtd.'C' x 1 
'C' adjustment, k = 1 

.. . 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:14:12 09-28-1997 

INTERCEPTOR DITCH 2 

BASE BID GRADING CONDITIONS e 
* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 

Q = adj * C * I * A 
Where: Pcfs, *Weighted Runoff Coefficient, I=in/hour, A=acres 

adj = 'C '  adjustment factor for each return frequency 

RETURN FREQUENCY = 25 years 

Ad]. 'C8 = Wtd.'C' x 1 
\C8 adjustment, k = 1 

-----_I_----- 

e------ -- I --- 



Quick TR-55 Ver.5.46 S/N: 
Executed: 13:58:54 09-28-1997 

INTERCEPTOR DITCH 3 1 6 3 4  
%u- 

INTERIM GRADING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = a d j * C * I * A  

Where: Q=cfs, *Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = ' C f  adjustment factor for each return frequency 

FREQUENCY = 25 years 
\ C 8  adjustment, k = 1 
Adj. = Wtd.,C8 x 1 

Adj . I Total 
'Cf in/hr acres 

... . . ... 



, *’ < .  



DITCH-1 (Dl) 
Worksheet for Triangular Channel 

Project Description 
Project File c:\pO165dkw~.fm2 
worksheet DITCH-1 @l )  
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Marmings Coefficient 0.040 
channel slope 0.005000 fvft 
Left Side Slope 
Right S i  Slope 
D i r g e  3.88 cfs 

2.ooOOOO H : V 
2.000000 H : V 

- 1 6 3 4  

~ 

ResutG 

Flow Area 238 fi? 
WettedPerimeter 4.88 ft 

critical Depth 0.75 ft 
critical Slope 0.037554 fVft 

Depth 1.09 ft 

Top Width 4.37 ft 

velodty 1.63 ptls 
Velocity Head 0.04 ft 
specific Energy 1.13 ft 
Froude Number 0.39 
Flow is subcritical. 

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 

ooss13 



DITCH-1 (Dl) 
Rating Table for Triangular Channel 

Project Description 
Project File c : \po165~ . 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 3.88 cfs 

2.000000 H : V 
2.000000 H : V 

Input Data 

Mannings Coefficient 0.040 0.060 0.020 
Minimum Maximum Increment 

Channel Slope 0.005000 0.026000 0.021 Ooo fvft 

Slope Mannings Depth Velocity 
(fvft) Coefficient (ft) (PUS) 

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 0.93 223 

08121/97 
08.37:41 AM 

FbwMaster 6.13 
F+agelOfl 



DITCH 2A. EXISTING CONDITIONS 

Worksheet for Triangular Channel 1 6 3 4  
-. 

Project Description 
Project File c:\pol65d\swu.fm2 
worksheet DITCH 2A, EXISTING CONDITIONS 
flow Element T~ianguiar Channel 
Method Manning's Formula 
S h e  For Channel Depth 

a 

lnput Data 
Manrdngs Coefficient 0.040 

Left Side Slope 2000000H:V 
Right Side Slope 2.000000 H : V 
Discharge 8.18 ds 

Channel Slope 0.1 00000 ft/ft 

~ 

Depth 0.82 ft 
Flow Area 1.36 fF 
WettedPerimeter 3.68 ft 
Top W& 329 ft 

Critical slope 0.033997 ft/ft 
6.03 fus 
0.57 ft Velocity Head 

specific Energy 1.39 ft 
Froude Number 1.66 
Flow is supercritical. 

Critical Depth 1.01 ft 

Q velocity 

Notes: 

Velocity > 4.0 fps for n = 0.04, Not acceptable 

Use Riprap for channel h g  on steep section 

02m4m 
07:11:48AM 

. 

FbwMastar 6.13 
paselof1 



DITCH 2A, EXISTING CONDITIONS 
Rating Table for Triangular Channel 

Project Description 
Project File c:\po165d\srm.fm2 
worksheet DITCH 24, WSTlNG CONDITIONS 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

ConstantData 
Channel Slope 0.1 00000 fvft 
Left Side Slope 

Di iarge 8.18 ds 

2000000 H : V 
2000000 H : V Side Slope 

Mimum Maximum Increment 
Mannings Coefficient 0.040 0.060 0.020 

Rating Table 

Marrrdngs Depth Velocity 
Coefficient (ft) (WS) 

0.040 0.82 6.03 
0.060 0.96 4.45 

HaestadMe(hodS.Inc. 378rodcsde . Road Waterkay.CT06708 (203)7551666 
6 . 1 3  

Pagelof1 



DITCH 2A-25 
Worksheet for Triangular Channel 

1634 
Project Description 
Project Fie c:\po165d\srm.fm2 

Flow Element Trianguhr Channel 
Method Manning's Formula 
S h e  For Channel Depth 

worksheet DITCH 2A-25 

lnwt Data 
Manrringstheflicient 0.060 
channel Slope 0.100000ftlft 
Left Side Slope 
Right Side Slope 
Discharge 10.10 ds 

2000000 H : V 
2000000 H : V 

Results 

Flow Area 2.15 fF 
Wetted Perimeter 4.64 ft 
Top Width 4.15 ft 

Clitical Slope 0.074376 ftlft 
4.69 ftls 
0.34 ft Velocity Head 

Froude Number 1.15 
Flow is supercritical. 

Depth 1.04 ft 

Critical Depth 1.10 ft 

@ veiocity 

Specific Energy 1.38 ft 

tnmm 
O22238PM 

FbwrMaster 6 . 1 3  
c b a c b v l ~ . I n c .  37&u&¶de - Rood woterbuy.cT06708 (203)755-1666 p p 9 e l o f l  



DITCH 28, EXISTING CONDITIONS 
Worksheet for Triangular Channel 

Proied DesaiDtion 
Project File c : \ 9 0 1 6 ~ . f m 2  
WO&&!et DITCH 2B, EXISTING CONDmONS 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

~~ 

Input Data 
Mannings Coefficient 0.009 
Channel Slope 0.008000 fttft 
Left Side Slope 
Right Side Slope 
Discharge 8.18 cfs 

2.000000 H : V 
2000000 H : V 

~ 

ResUttS 
Depth 0.76 ft 
Flow Area 1.14 ft2 
Wetted Perimeter 3.38 ft 
Top Width 3.02 ft 
critical Depth 1.01 ft 
critical Slope 0.001721 fttft 
Velocity 7.16 fvs 
Velocity Head 0.80 ft 
Specific Energy 1.55 ft 
Froude Number 205 
Flow is supermitical. 

Notes: 

GEOMEMBRANE UNER 

V = 8 2  fps: OK 

. 

. 

05/21197 
01m12 PM 

FbrrMsstar 6.13 
HaestadWthod~.Inc. 37BIodrsideRoad Waterkay.CT06708 (203)75&1666 Page1 of1 



DITCH 28-25 
Worksheet for Triangular Channel 

Project D ~ ~ p l i o n  
Project File c:\po165d\swu.fm2 
worksheet DITCH 2B-25 
Flow Element Triangular Channel 
Mdthod Manning's Formula 
S h e  For Channel Depth 

Input Data 
Mannings Coefficient 0.009 
channel slope 0.008000 fWt 
Left Side Slope 
Right Side Slope 

2000000 H : V 
2000000 H : V 

D i r g e  10.10 ds 

ReSUltS 
Depth 0.82 R 
Flow Area 1.34 ft? 
Wetted Perimeter 3.66 R 
Top Width 327 R 

Critical Slope 0.001 673 fWt 
7.55 fvs 
0.89 R Velocity Head 

SpediCEnergy 1.70 R 
Froude Number 2.08 
Flow is supercritical. 

Critical Depth 1.10 ft 

velocity 

mmm 
-16 PM 

- 163 4 



DITCH 2C, PROPOSED CONDITIONS 
Worksheet for Triangular Channel 

Project Description 
Project File c:\pol65dkwu.fm2 
worksheet DITCH 2C PROPOSED CONDITIONS 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

~ 

InpUtData 
Marwings Coeffiaent 0.040 
channel Slope 0.1 00000 fvft 
Left Side Slope 
Right Side Slope 
Discharge 8.18 ds 

2OOOOOO H : V 
2000000 H : V 

L 

Results 
Depth 0.82 ft 
Flow Area 1.36 fp 
WettedPeimeter 3.68 ft 
Top width 329 ft 

Critical Slope 0.033997 fvft 
Vdocity 6.03 fus 
Velocity Head 0.57 ft 
S p d c  Energy 1.39 ft 
Froude Number 1 -66 
Flow is supercritical. 

Critical Depth 1-01 ft 

Notes: 

This is same ditch with same discharge as ditch 2A under existing conditions. 

02104197 
07:1*42AM 

RovvMaster 6.13 
pagel of1 



DITCH 2C, PROPOSED CONDITIONS 
Rating Table for Triangular Channel 

Project Description 

worksheet DITCH 2C PROPOSED CONDITIONS 
Flow Element Triangular Channel 
Method Manning's Formula 

hjec t  File c:bl65d\swu.fm2 

Solve For Channel Depth 

Constant Data 

Left Side Slope 
Right Side Slope 
Discharge 8.18 ds 

Channel Slope o.1ooooo fvft 
2000000 H : V 
2.000000 H : V 

Minimum Maximum Increment 
Mannmgs Coefficient 0.040 0.060 0.020 

Rating Table 

Mannings Depth Velocity 
Coefficient (ft) (pus) 

, 0.040 0.82 6.03 
O.Os0 0 -96 4.45 

a 

(12104197 
07:1826 AM 



DITCH 2C-25 
Worksheet for Triangular Channel 

Proied DesaiDtion 
Project File c:\pol65d\mnr.fm2 
Worksheet DITCH 2C-25 
FlowElement Triangular Channel 
M h O d  Manning's Formula 
Solve For Channel Depth 

Input Data 
Manrings Coeffiaent 0.040 
channel slope 0.1 00000 fvA 
Left side slope 
Right side slope 

2OOOOOO H : V 
2OOOOOO H : V 

Discharge 7.49 ds 

Resufts 
Depth 0.80 ft 
Flowha 
Wetted Perimeter 
Top Width 
CdiCalDepth 
criticalslope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow is supercritical. 

127 fF 
3.56 ft 
3.19 ft 
0.97 ft 
0.034401 m 
5.90 fVs 
0.54 ft 
1.34 ft 
1.65 

FkwMaster 6 . 1 3  



DITCH 26-25 
Rating Table for Triangular Channel 

Project Description 
Project File c:~ol65d\swu.fm2 
worksheet DITCH 2C-25 
Fkw Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Constant Data 
channelslope 0.1 00000 fvft 
Left Side Slope 
Right Side Slope 
Discharge 7.49 ds 

2.000000 H : V 
2.000000 H : V 

Rating Table 

Mannings Depth Velocity 
coefficient (ft) (PUS) 

0.040 0.80 5.90 
0.060 0.93 4.36 

1634 

FbvvMaster Pagelall vS.13 
Ha&adMethodS.Inc. 37Bmok4de . Road W-,CT06708 (203)755-1666 



DITCH 2D, PROPOSED CONDITIONS 
Worksheet for Triangular Channel 

Project Desuiplion 
Project File c:\po165d\srm.fm2 
WorlEsheet DITCH 20. PROPOSED CONDITIONS 
Flow Element Triangrdar Channel 
Method Manning's Formufa 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.040 
Channel slope 0.007000 Wit 
Left Side Slope 
Right Side Slope 
Discharge 12.70 ds 

4.000000 H : V 
2.000000 H : V 

ReSllnS 
Depth 1.35 ft 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
critical Slope 
velocity 
Velocity Head 
specific Energy 
Froude Number 
Flow is subcritical. 

5.51 fp 

8.62 ft 
8.13 ft 
1.02 ft 
0.031 514 ftlff 
2.31 ftls 
0.08 ft 
1.44 ft 
0.49 

Notes: 

DITCH 2D WCTH VARYING LEFT SIDE SLOPE. 

TWO CRITERIA FOR ACCEPTANCE: 
1 .COMPARE LEFT SIDE SLOPE WITH FLOW DEPTH TO ENSURE FREEBOARD, 
2. COMPARE VELOCllY TO ENSURE THAT 
V e 4.0 FPS FOR EROSION CONTROL BLANKET. 

OK FOR BOTH 

F- 6.13 
Pageldl  



DITCH 2D, PROPOSED CONDITIONS 
Rating Table for Triangular Channel 

Project File c:\pol65dbu.fm2 
worksheet DITCH 2D, PROPOSED CONDITIONS 
Flaw Element Triangular Channel 
Method Manning's Formula 
Solve For ChannelDepUl 

Constant Data 
Mannings Coefficient 0.040 
-slope 0.007000 fVft 
Right Side Slope 2000000H:V 
Discharge 12.70 ds 

Input Data 

Left Side Slope 4.000000 60.000000 2.000000 H : V 
Mimum Maximum Increment 

Rating Table 
Left Side 

slope Depth Velocity 
(H:w (ft) (WS) 

a 
4.000000 
6.0ooOOO 
8.000000 

10.000000 
12.000000 
14.000000 
16.00oooO 
18.0OOOOO 
20.000000 
22.oooo0O 
24.000000 
26.000000 
28.000000 
30.000000 
32.000000 
34.000000 
36.000OOO 
38.000000 
40.000000 
42.000000 
44.000000 
46.000000 
48.o0oooo 

1.35 2.31 
121 2.17 
1-11 2.06 
1.04 1 -97 
0.98 1.90 
0.93 1.84 
0.89 1.79 
0.85 1.75 
0.82 1.71 
0.80 1.67 
0.77 1 -64 
0.75 1.61 
0.73 1.58 
0.71 1 -56 
0.70 1.53 
0.68 1.51 
0.67 1.49 
0.66 1.47 
0.64 1.46 
0.63 1.44 
0.62 1.42 
0.61 1.41 
0.60 1.39 

c 1 6 3 4  

6.13 
Pagelof2 



DITCH 2D, PROPOSED CONDITIONS 
Rating Table for Triangular Channel 

Rating Table 
Left Side 

Slope Depth Velocity 
(H:w (ft) (WS) 

50.o0OoO0 0.59 1 -38 
52.00oooO 0.59 1 -37 
54.o00000 0.58 1.36 
56.000000 0.57 1.34 
58.000000 0.56 1.33 
60.000000 0.56 1.32 

Fl0uVM;ster 6.13 
k g e 2 O f 2  



DITCH 2D, PROPOSED CONDITIONS 
Plotted Curves for Triangular Channel 

Project Description 
Project File c:\pol65d\mru.fm2 
worksheet DITCH 2D, PROPOSED CONDITIONS 
Flow Element Triangular Channel 
Method Manning's Fmuta 
ahre For channel Depth 

ConstantData 
ManninwC~effident -0.040 
channel slope 0.007000 fVft 
Right Side Slope 
Discharge 12.70 cfs 

2.000000 H : V 

- 1634 -. 

QM)4191 
072459 AM 

FbvrMsster 6 . 1 3  
cbvn)rrlMe!hods.lnc. 37Broobde . Road Watefb~~.CTogm8 (ao3)755-1666 Pagel of1 

Mimum Maximum Increment 
Left Side Slope 4.000000 60.000000 2000000 H : V 

.o 



DITCH 2D-25 
Worksheet for Triangular Channel 

Project Description 
Project File c:\pol65d\smr.fm2 
WOfkShed DITCH 2D-25 
Flow Element Triangular Channel 
Method Manning's Formula 
Sohre For Channel Depth 

Input Data 
Mannings Coeffident 0.040 
-1sIOpe 0.007000 fVft 
Left side slope 
Righl Side Slope 
Discharge 12.65 ds 

4.000000 H : V 
2.000000 H : V 

ResutG 
Depth 1.35 ft 
Fkw Area 5.49 fF 
WettedPerimeter 8.60 ft 
Top W& 8.12 ft 
critical Depth 1.02 ft 
mcalslope 0.031 530 ft/ft 
velocity 2.30 fus 
Velocity Head 0.08 ft 
Spedfic Energy 1.44 ft 
Froude Number 0.49 
Flow is subcriiical. 

Notes: 

DITCH 20-25 WlTH VARYING LEFT SIDE SLOPES . 

TWO CRITERIA FOR ACCEPTANCE: 
1. COMPARE LEFT SIDE SLOPE WlTH FLOW DEPTH TO ENSURE FREEBOARD, 
2. COMPARE VELOCITY TO ENSURE THAT V < 4.0 FPS FOR EROSION CONTROL BLANKET 

OK FOR BOTH 

08/a0197 
01:- PM 



DITCH 20-25 
Rating Table for Triangular Channel 

Project Description 
Project File c:\pol65d\smr.fm2 
worksheet DITCH 20-25 
Flow Element Triangular Channel 
Method Manning's Formula 
Sdve For Channel Depth 

- 1 6 3 4  

Constant Data 
Mamin~Coeffident 0.040 
channel slope 0.007000 fVft 
Right side slope 
Discharge 12.65 cfs 

2.000000 H : V 

Minimum Maximum increment 
Left Side Slope 4.000000 60.000000 2.000000H:V . 

Ralina Table 

4.oooOOO 
6.000000 
8.000000 

10.000000 
12.000000 
14.000000 
16.000000 
18.000000 
20.000000 
22.000000 
24.oooOOO 
26.oo0Ooo 
28.000000 
30.000000 
32.000 000 
34.000000 
36.oooooo 
38.000000 
4O.OOOOOO 
42.000000 
44.000000 
46.oooOOO 
48.000000 

08R(y97 
Ol:4051 PM 

1.35 
121 
1.11 
1.03 
0.98 
0.93 
0.89 
0.85 
0.82 
0.79 
0.77 
0.75 
0.73 
0.71 
0.70 
0.68 
0.67 
0.66 
0.64 
0.63 
0.62 
0.61 
0.60 

2.30 
2.1 6 
2.06 
1.97 
1 -90 
1 -84 
1 -79 
1.74 
1 -70 
1.67 
1 -64 
1.61 
1.58 
1.55 
1 -53 
1.51 
1.49 
1.47 
1 -45 
1.44 
1.42 
1.41 
1 -39 

F m  6.13 
paselof2 



DITCH 20-25 
Rating Table for Triangular Channel 

~ 

Rating T a b  
Left Side 

Slope Depth Velocity 
(H :v) (ft) (WS) 

50.000000 0.59 1.38 
52.000000 0.59 1.37 
54.000000 0.58 1.35 
56.000000 , 0.57 1 -34 
58.oooo0o 0.56 1.33 
60.000000 0.56 1 -32 

6 . 1 3  
Page2of2 



DITCH-3 (03) 
Worksheet for Trapezoidal Channel 

Project File c:\pol65d\srm.fm2 
worksheet DITCH-3 0 3 )  
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

~ 

Input 
Mannings Coefficient 0.009 
channelslope 0.006700 fVft 
Left Side Slope 
Right Side Slope 
Bottom Width 4.00 a 
D i r g e  25.33 ds 

2.000000 H : V 
2000000 H : V 

~ 

Depth 0.60 ft 
Flow Area 3.12 fp 
WettedPerimeter 6.68 ft 
Top Width 6.40 A 
Critical Depth 0.92 ft 

Velocity 
Velocity Head 1.03 ft 
Specific Energy 1.63 ft 
Froude Number 2.05 
Row is supercritical. 

0.001432 fVft 
8.13 fus 

Criticalslope 

Notes: 

NOTE: 4' WIDE DITCH SECTION DOES NOT GET TOTAL "Q" 

GEOMEMBRANE UNER 

V=8.1fps:OK 

05121197 
ol2l: l l  PM 

- 1634 
t 

W 6 1 3  
pose1 of1 



DITCH-3 (D3) 
Rating Table for Trapezoidal Channel 

Project Desaiption 
Project File c:\pol65d\smr.fm2 
Worlcsheet DITCH3 (03) 
Flow Element Trapezoidal C h a d  
Method Manning's Formula 
Solve For Channel Depth 

~~ 

Constant Data 
Marrnbrgs coeffiaent 0.009 
Channel Slope 0.006700 ft/ft 
Left side Slope 
Right Side slope 
Discharge 25.33 ds 

2000000 H : V 
2.000000 H : V 

lnput Data 
Minimum Maxjmum Increment 

Bottom width 4.00 8.00 4.00 R 

Rating Table 
Bottom 
Wldth Depth Velocity 

(ft) (ft) (WS) 

4.00 0.60 8.13 
8.00 0.41 6.96 

. 2 

L 

FkwMastar 6 1 3  
Pagelof1 



DITCH (D4) 
Worksheet for Trapezoidal Channel 

Project Desuiplion 
Project File c:\po165d\swu.fm2 
worksheet DITCH4 @4) 
flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

input Data 
ManningsCoefficient 0.009 
channelslope 0.008600 ftlft 
Left side slope 
Right Side Slope 
Bottom Width 200 a .  
D h a r g e  2.67 ds 

2.000000 H : V 
2.000000 H : V 

Results 
Depth 022 ft 
FlowArea 
Wetted Perimeter 
Top Width 

Critical Slope 
CriticalDeplh 

velocity 
Velocity Head 
Specific Energy 
Fmude Number 
flow k supercritical. 

0.54 fF 
2.99 ft 
2.89 ft 
0.34 ft 
0.001 943 ftlft 
4.91 ftls 
0.37 ft 
0.60 ft 
200 

Notes: 

GEOMEMBRANE UNER 

V = 4.91 fps: OK 

. . - .  . . .  

000433. 

FlawMaster 6.13 
Hae&adMethods.lnc. 37- . Road W-,CT06108 (203)7!51666 paselof1 



DITCH-5 (D5) 
Worksheet for Trapezoidal Channel 

Project Description 
Project File c:\po165d\srm.fm2 
Worksheet DITCH-5 (05) 
Fiow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For channel Depth 

Imut Data 
Mannings Coefficient 0.009 
-Slope 0.015000 fVft 
Left Side Slope 
Right Side Slope 
BottomWidth 200 R 
Discharge 2.37 cfs 

2000000 H : V 
2000000 H : V 

ReSldtS 
Depth 0.18 A 
FlowArea 
Wetted Perimeter 
Top W& 
Critical Depth 
critical Slope 
velocity 
Velocity Head 
SpeciiicEnergy 
Froude Number 
Flow is supercritical. 

0.42 fF 
2.79 A 
271 A 
0.32 A 
0.001 977 fvft 
5.69 fVs 
0.50 R 
0.68 A 
256 

Notes: 

GEOMEMBRANE UNER 

V = 5.7 fps: OK 

m m  
01 2628 PM 

FbwMaster 6 1 3  
clafftrvrMethods.lnc. 37BrodgideRoad WCderktry.CTO6708 (203)75S1666 pagel of1 



DITCH-6 (D6) 
Worksheet for Trapezoidal Channel 

- 1 6 3 4  

Project Description 
Project File c:\pol65d\swu.fm2 
worksheet DITCH4 (D6) 
flow Element TraperoidalchaMld 
Meltrod Manning's Formula 
Sobe For Channel Depth 

Input Data 
Mannings Coefficient 0.009 
channelslope 0.01 4000 ftlff 
Left Side Slope 
Right Side Slope 
Bottom Width 2.00 ft 
Discharge 1.79 ds 

2000000 H : V 
2000000 H : V 

ReSldtS 
Depth 0.15 ft 
Flow Area 0.35 ft2 
Wetted Perimeter 2.69 . ft 
Top Width 261 ft 
Critical Depth 027 ft 

0.002064 fvit 
velocity 5.06 ftk 
Velodty Head 0.40 ft 
Specific Energy 0.55 ft 
Froude Number 2.42 
Flowissupercritical. 

Notes: 

GEOMEMBRANE UNER 

V=S.lfps:OK 

I 

05/21/97 
012758 PM 



DITCH &25 
Worksheet for Trapezoidal Channel 

Project Desaiption 
Project File c:\pol65d\swu.fm2 
worksheet DITCH 625 
FbwEIement Trapezoidal Channel 
Method Manning's Formula 
W e  For Channel Depth 

lmut Data 
TGnings Coeffiaent 0.009 

Channel Slope 0.014000 ftlft 
Left side slope 2.000000 H : V 
Rightsideslope 2000000 H : V 
Bottom Wldth 2.00 ft 
Discharge 220 ds 

Resulls 
Depth 0.17 ft 
Row Area 0.41 fF 
WettedPerimeter 277 ft 
Top width 2.69 ft 
critical Depth 0.30 fi 
Critical Slope 0.002000 ftlft 
velodty 5.42 ftls 
Velocity Head 0.46 ft 
SpedfiCEnergy 0.63 ft 
Froude Number 246 
Flowissuperaitical. 

Notes: 

GEOMEMBRANE UNER 

V = 5.4 @: OK 

FkvlrMaster 6 . 1 3  
cbu*ctrd -. Inc. 37 erodeside Road Waterbury, CT 06t08 (203) -1666 Page1 of1 



DITCH-7 (D7) 
Worksheet for Trapezoidal Channel 

h i e d  Descri~tion 
Project Fh c:\pol65d\snru.fm2 
worksheet DITCH-7 @7) 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve Far Channel Depth 

~~ 

Input Data 
Mannin- Coefficient 0.009 
-=ope 0.01 lo00 wit 
Left Side slope 
Right Side Slope 
Bottom W& 2.00 ft 
Discharge 7.87 ds 

2000000 H : V 
2.000000 H : V 

RSldtS 
Depth 0.38 ft 
flow Area 1-05 fF 
WettedPerimeter 3.70 ft 
Top W& 3.52 ft 
Critical Depth 0.63 ft 
criticalslope 0.001671 ft/R 
Velocity 7.48 ftEs 
Velocity Head 0.87 ft 
SpedfiCEnergy 125 ft 
Froude Number 241 
Flow is supercritical. 

Notes: 

GEOMEMBRANE UNER 

9634 

Vmin = 7.5 fps Q S = 1.1% -OK 
Vmax = 10.4 fps Q S = 2.9?%1- USE VELOCITY CHECK 

05121197 
013l:40PM 



DITCH-7 (D7) 
Rating Table for Trapezoidal Channel 

Project Description 
Project File c:\pol65d\swu.fm2 
worksheet DITCH-7 @7) 
FlowEkmen! Trapezoidal Channel 
Method Manning's Formula 
Sdve For ChannelDepth 

Constant Data 
MannhgsCoeffident 0.009 
Left Side Slope 
Right Side slope 
Bottom width 2.00 ft 
Discharge 7.87 cfs 

2000000 H : V 
2.000000 H : V 

I& Data 
Mimum Maximum herement 

Channel Slope 0.01 1000 0.028600 0.017600ftlft . 

Rating Table 
Channel 

=ope Depth Velocity 

7.48 9 10.43 

(fm) (ft) (WS) 

0.01 1000 
0.028600 

No- 

05120197 
022825PM 



DITCH-8A (D8A) 
Worksheet for Triangular Channel 1 6 3 4  

'y.- 

Project Description 
Project File c:\pol65d\smr.fm2 
Worksheet DITCH-(LA (D8A) 
FlowElement TIhgUkchaMlel 
Method Manning's Form& 
Solve For Channel Depth 

InpUtData 
Manrringscoefficient 0.040 
-slope 0.008000 ftlft 
Left Side Slope 
m$ltade slope 
Discharge 5.88 ds 

2000001 H : V 
2000000 H : V 

L 

~ 

Depth 1.17 ft 
Flow &ea 2.73 fF 
WettedPerimeter 522 ft 
Top Wldth 4.67 ft 
Critical Depth 0.88 ft 
Critical Slope 0.035527 fVft 
velocity 2.16 fVs 
Vehcity Head 0.07 ft 
SPedfiC Energy 124 ft 
Froude Number 0.50 
Flow is subcritical. 

Notes: 

Velocity < 4.0 fps for slope = 0.8% - OK 
Use Gosh Control Blanket for channel lining 

04130197 
1 e 1 0 A M  

FbvvMaster 6.13 
P a Q B l O f l  



DITCH-8B (088) 
Worksheet for Triangular Channel 

Project Description 

Worlcsheet DlTCHgB (D8B) 
FIowElemerd Triangular Channel 
Method Mannhg'sFonnub 
Sdve For Channel Depth 

Project File c:~l65d\swu.fm2 

InpUtData 
MaMbrgs Coefficient 0.040 
channel slope 0.1 OOOOO fvft 
Left Side slope 
Right Side Slope 
Discharge 921 cfs 

2000000 H : V 
2000000 H : V 

0.86 ft Depth 
FlowArea 1.48 ft2 
WeltedPerimeter 3.85 ft 
Top WiwI 3.44 ft 
critical Depth 1.06 ft 
Critical Slope 0.033465 fvft 
Velocity 622 ftls 
Velocity Head 0.60 ft 
Specific Energy 1.46 ft 

Flow is supercritical. 

~ 

Froude Number 1.67 

Notes: 

Velocity > 4.0 fps for n = 0.04, Not acceptable 

Use Riprap for channel lining 

FkwMBster 6.13 
H a e & a d ~ . I f f i .  37Bmobde . Road Watwbwy,CT08708 (203)7!51666 paselof1 



DITCH 88 (D8B) 
Rating Table for Triangular Channel 

Project Description 
Project File c:~l65&wU.f1n2 
worksheet DITCH86 @86) 
Flow Element Trian(pdarCha~~~el 
Method Manning's Fmuia 
Sdve For Channel Depth 

Constant Data 
Channel Slope 0.1 00000 fvft 
Left Side slope 
Right Side Slope 
Discharge 921 ds 

2000000 H : V 
2.000000 H : V 

Input Data 

Mannings Coeffident 0.040 0.060 0.020 
M i u m  Maximum lncrement 

Ratina Table 

Manrdngs Depth velocity 
coeflicient (ft) (WS) 

6 6 3 4  

0.040 0.86 
OB60 1 .oo 

622 
4.59 



DITCH-9 (D9) 
Worksheet for Trapezoidal Channel 

Project Desaiption 
Project File c:\pol65d\swu.fm2 
Worksheet DITCH-9 @9) 
FlowEkment Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.009 
channel slope 0.01 1000 fuft 
Left Side slope 
Right Side Slope 
Bottom width 4.00 ft 
Discharge 1322 ds 

2000000 H : V 
2.000000 H : V 

R m b  
Depth 0.36 A 
Flow Area 1.69 fp 

WettedPerimeter 5.61 R 
Top width 5.44 R 
Critical Depth 0.62 ft 
critical Slope 0.001 573 fuft 
VdOCity 7.80 fVs 
Velocity Head 0.95 R 
**Energy 1.30 R 
Froude Number 2.46 
Flow is supercnb - 'cal. 

Notes: 

GEOMEMBRANE UNER 

Vmin = 7.8 fps Q S = 1.1% - OK 

Vmax = 14.lfps Q S = 6.7% - USE VELOCITY CHECK . 

01 :34.32 PM klaea8dMethods.Inc. 37- Rood wptakrry.CTo6n#) (203)f55.1666 Pagel of1 



DITCH-9 (D9) 
Rating Table for Trapezoidal Channel 

Roied Desabtion 
Project File c:\pol65d\swu.fm2 
worksheet DITCH-9 (D9) 
Flow Element Trapezoidal Channel 
Method Manning’s F m u t a  
Solve For Channel Depth 

COnstantData 
Mannings Coefficient 0.009 
Left side slope 
Right Side Slope 
Bottom Width 4.00 R 
Discharge 1322 cfs 

2000000 H : V 
2000000 H : V 

Minimum W m u m  Increment 
Channel Slope 0.01 1000 0.066700 0.055700 fVft 

Rating Table 
Channel 
Slope Depth Velocity 
(rn) (ft) (pvs) 

7.80 
14.08 

0.01 lo00 
0.066700 

P-L =w 

-197 
01 :=a PM 



DITCH-1OA (DIOA) 
Worksheet for Triangular Channel 

Project Description 
Project File c:\pol65d\swu.fm2 
Worlcsheet DITCH-1 OA (D1 OA) 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.043000 fVft 
Left Side Slope 
Right Side Slope 
Discharge 1.34 ds 

2.000000 H : V 
2.000000 H : V 

Resutts 
Depth 0.49 ft 
Flow Area 0.48 fP 
WettedPetimeter 219 ft 

Critical Depth 0.49 ft 
Critical Slope 0.043270 fttft 
Velocity 2.80 ftls 
Velocity Head 0.12 ft 
Specific Energy 0.61 ft 
Froude Number 1 .oo 
Flow is subaitical. 

Top Width 1.96 ft 

Notes: 

Velocity < 4.0 fps for n = 0.04 on 4.3% slope, OK 

Use Erosion Control Blanket for channel lining 

o l n m  
m.449 AM Haestad Methods. lnc. 37 Btooroide Road Waterbury, CT 06108 [203) 755.1666 

FbwMaster 6.13 
paselof1  



DITCH-1 OA (Dl OA) 
Rating Table for Triangular Channel 

Project Desaiption 
Project Fie c:\40165d\sWu.fin2 
Worksheet DITCH-1 OA ( 0 1  OA) 
Flow Element Triangular Channel 
Method Manning’s Formula 
Sotve For Channel Depth 

Constant Data 
ChaMd Slope 0.043000 fWt 
Left Side Slope 
Right Side Slope 
D i i a r g e  1.34 ds 

2000000 H : V 
2.000000 H : V 

lmut Data 
Minimum Maximum Increment 

Mannings Coefficient 0.040 0.060 0.020 

Ratina Table 

Mannmgs Depth Velocity 
Coefficient (ft) (WS) 

0.040 0.49 
0.060 0.57 

2.80 
2.06 

o l l l r n  
07:43sAM 

FkwMastar v5.13 
Pagelof1 



DITCH-1 OB (Dl  OB) 
Worksheet for Triangular Channel 

Proiect DescriDtion 
Project File c:\pol65d\srm.fm2 
Worksheet DITCH-1 OB (Dl OB) 
flow Element Triangular Channel 
Method Manning’s Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.060 
Channel Slope 0200000 ftlft 
Left Side Slope 
Right Side Slope 
Discharge 1.34 ds 

2.000000 H : V 
2.000000 H : V 

ReSUttS 
Depth 0.43 ft 
flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Fmde  Number 
flow is supercritical. 

0.36 ff  
1.91 ft 
1.71 ft 
0.49 ft 
0.097364 fvft 
3.67 ftls 
021 ft 
0.64 ft 
1.40 

Notes: 

Velocity z+ 4.0 fps for n = 0.04 on steeper slopes, 
(See Rating Table), Not acceptable 

Use Riprap for channel h g  

FbwrMaster 6.13 
HaesEBdMeolods.Inc. 37Bmoksda . Road Watarbury.CT06708 (203)75S1666 Page 1 of 1 



DITCH-1 OB (D1 OB) 
Rating Table for Triangular Channel 

__ 
Project Desaiption 
Project File c:\pol65d\swu.fm2 

Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

worksheet DITCH-1 OB (D1 OB) 

Constant Data 
Channel Slope 0200000 rn 
Left Side Slope 
Right Side Slope 

2.000000 H : V 
2.000000 H : V 

bischarge 1.34 cfs 

L 

lnaut Data 
~~~~ ~~ 

Mimum Maximum Increment 
Mannmgs Coefficient 0.040 0.060 0.020 

Rating Table 

MaAngs Depth Velocity 
Coefficient (ft) (WS) 

0.040 0.37 4.98 
0.060 0.43 3.67 

FlarrMaster 6 . 1 3  
Page1 of1 



DITCH-1 1 (Dl 1) 
Worksheet for Triangular Channel 

Project Description 
Project File c:\pol65d\smr.fm2 
Worksheet DITCH-1 1 
Flow Element Triangular Channel 
Mdthod Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.026000 fvft 
Left Side Slope 
Right side Slope 
Discharge 428 ds 

2.000000 H : V 
2.000000 H : V 

Resutts 
Depth 0.83 ft 
Flow &ea 1.38 fF 
Wetted Perimeter 3.72 ft 

Critical Depth 0.78 ft 
Critical Slope 0.037065 RM 
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 Conlrd Blanket for channel lining 

. .  

o(mm 
07n.50 AM 

FbwMastar 6.13 
Pagt31ofl 



DITCH-1 1 (Dll) 
Rating Table for Triangular Channel 

Project Description 
Ptoject File c:\pol65dkwu.fm2 
worksheet DITCH-1 1 
Flow Element Triangular Channel 
Method Manning’s Formula 
Solve For Channel Depth 

COnstantData 
Left Side Slope 2.000000 H : V 
Right Side Slope 
Discharge 428 ds 

2.000000 H : V 

lnout Data 
~ ~~ 

Mimum Maximum Increment 
Mannings Coefficient 0.040 0.060 0.020 
Channel Slope 0.026000 0.040000 0.01 4000 ftlft 

Rating Table 
Channel 

S O P  Mannings Depth Velocity 

3.10 
oB40 rl 228 

0.026000 
0.026000 0.060 
0.040000 0.040 3.64 
0.040000 0.060 2.69 

(ft/ft) Coefficient (ft) (WS) 

r J Q W L  svt’\ 

1 6 3 4  

. .  

FbwMaster 6.13 
HaestadMethod8.Int. 37Bfmkde . Road Waterkrry.CT06708 (203)7551666 P a g e l O f l  



DITCH 12 (REVISED) 
Worksheet for Trapezoidal Channel 

Project Description 
Project File c:\pol65d\swu.fm2 
Worlcsheet DITCH 12 (REVISED) 
FlowEkment Trapezoidalchannel 
Method Manning's Formula 
Solve For Channel Depth 

InputData 
Mannings Coefficient 0.040 
-*Pe 0.008oO0 m 
Left Side Slope 
Right Side Slope 
Bottom Width 2.00 A 
Discharge 8.90 ds 

2000000 H : V 
2.000000 H : V 

Flow Area 
Wetted Perimeter 
Top Wm 
Critical Depth 
Criticalslope 
velodty 
Velocity Head 
specificEf=rgY 
Froude Number 
Flow is subcritical. 

3-77 fF 
6.30 ft 
5.85 ft 
0.68 ft 
0.032473 Wt 
236 fvs 
0.09 ft 
1-05 ft 
0.52 

Notes: 

Velocity G 4.0 fps for n = 0.04 OK 

Use Erosion Con¶rol Blanket for channel h g .  

08Ro191 
03:17S9 PM 

FlawMaster 6 . 1 3  
HaesEBdMethods.Inc. 37Brodcslde Road Waberkny.CT06708 (203)7!3S1666 P a g e l o f l  



DITCH 12 (REVISED) 
Rating Table for Trapezoidal Channel 

Project Desaiption 
Project Fie c:\pol65d\swu.fm2 
worksheet DITCH 12 (REVISED) 
FlowEIement Trapezoidalchannel 
Method Manning's Formula 
Sdve For Channel Depth 

Constant Data 
Mannings coefficient 0.040 
Left Side Slope 2000000 H : V 
Rightsideslope 2.00oooO H : V 
Bottom W& 2.00 ft 
Discharge 8.90 ds 

Input Data 

Channel Slope 0.008000 0.014000 0.006000 fttft 
Mimum Maximum Increment 

Rating Table 
ChaMlel 
Slope Depth velocity 
(m) (ft) (fvs) 

0.008000 0.96 2.36 
0.014000 0.84 2.90 

08/a0191 

m1740 PM 



DITCH - 15 
Worksheet for Triangular Channel 

Project Description 
Project Fk c:\po165d\smr.fm2 
worksheet DITCH - 15 
Flow Element Triangular Channel 
Method Manning's Formula 
Sohre For Channel Depth 

~ ~~ 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.025000 fVft 
Left Side Slope 
Right Side Slope 
Discharge 1.00 cfs 

2000000 H : V 
2000000 H : V 

Resufts 
Depth 0.49 ft 
Flow &ea 0.47 fP 
WettedPerimeter 2.17 ft 

critical Depth 0.43 ft 
Critical Slope 0.044992 fVft 
Velocity 2.12 ftls 
Velocity Head 0.07 A 
specific Energy 0.56 ft 
Froude Number 0.76 
Flow is subcritical. 

Top width 1.94 ft 

Notes: 

Velocity 4.0 fps for n = 0.04: OK 

Use Erosion Control Blanket for Channel Lining 

064-7 
10a:m AM 

FbwMaster 6 1 3  
Haestsd Methods. Inc. 37 Brodgide Road Waterkny. CT 06708 (203) -1666 paselof1 



DITCH - 15 
Rating Table for Triangular Channel 

Project Desaiption 
Project File c:\po165d\swu.fm2 
Worksheet DITCH - 15 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Constant Data 
Mannings Coeffiaent 0.040 
Left Side Slope 
Right Side Slope 
Discharge 1.00 ds 

2.000000 H : V 
2.000000 H : V 

Input Data 

Channel Slope 0.025000 0.030000 0.005000 ttm 
Minimum Maximum Increment 

Ratina Table 
~ 

Channel 
Slope Depth Velocity 
(rn) (ft) (WS) 

0.025000 0.49 2.12 
0.030000 0.47 227 

WlW 
141849AM 



INTERCEPTOR DITCH 1A 
Worksheet for Triangular Channel 

Proiect D d t i o n  
Project File c:\pol65d\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 ftM 
Left Side Slope 
Right Side Slope 
Discharge 12.43 ds 

2.000000 H : V 
2.000000 H : V 

Resutts 
Depth 1.55 ft 
flow &ea 4.78 fF 
WettedPerimeter 6.92 ft 
Top Width 6.19 ft 

critical Slope 0.0321 53 ftift 
Velocity 2.60 fVs 

Specific Energy 1.65 ft 
Froude Number 0.52 
now is subcritical. 

Critical Depth 1.19 ft 

Velocity Head 0.10 ft 

Notes: 

Velocity < 4.0 fps for n = 0.04; OK 

Use Erosion Control Blanket 

09/38197 
01 51 :40 PM HaestadMethods.Inc. 37Brooks& Road WaterbnyCT06708 (203)755-1666 

FbwMaster 6.13 
Pageldl  



INTERCEPTOR DITCH 1B 
Worksheet for Trapezoidal Channel 

Project Description 
Project File c:\p0165dkvu~.fm2 
worlcsheet INTERCEPTOR DITCH 1 B 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

lnwt Data 
Mannings Coefficient 0.060 
Channel Slope 0200000 fvft 
Left Side Slope 
Right Side Slope 
Bottom Width 4.00 ft 
Discharge 20.03 ds 

2.000000 H : V 
2.000000 H : V 

~ 

Depth 
flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
velocity 
Velocity Head 
specific Energy 
Froude Number 

0.59 ft 
3.04 fv 
6.63 ft 
6.35 ft 
0.80 ft 
0.065788 fvft 
6.59 fvs 
0.67 ft 
126 ft 
1.68 

163 4 

Notes: 

Velocity > 4.0 fps for n = 0.04 

Use Dumped Rock Fill for lining. 

HaestadtMhods.inc. 37BrooksWRoad Weterbuy.Cf06708 (203)755-1666 
FkwrMaster 6 . 1 3  

Page1 of1 



INTERCEPTOR DITCH 1B 
Rating Table for Trapezoidal Channel 

~~~ 

Project Description 
Project File c:~0165dkw~.fm2 
worksheet INTERCEPTOR DITCH 1 B 
Flow Element Trapezoidal Channel 
M e h d  Manning's Formula 
Solve For Channel Depth 

Constant Data 
Left Side Slope 2.000000 H : V 
Right Side Slope 
Bottom Width 4.00 ft 
Discharge 20.03 cfs 

2.000000 H : V 

Input Data 

Mannings Coefficient 0.040 0.060 0.020 
Channel Slope 0.023000 0200000 0.1 no00 ptlff 

Minimum Maximum Increment 

Rating Table 
Channel 
Slope Mannings Depth Velocity 
(ptlff) Coefficient (ft) (ftlS) 

0.023000 
0.023000 
0200000 
0.200000 

0.040 0.85 
0.060 1.06 
0.040 0.47 
0.060 0.59 

4.1 1 
3.08 
8.69 
6.59 

09128197 
aeOlSPM 

F- 6 1 3  
P e g e l d l  



INTERCEPTOR DITCH 2 
Worksheet for Trapezoidal Channel 

Project Description 
Project R e  c: \po165~ . fm2 
Worksheet INTERCEPTOR DITCH 2 
flow Element Trapezoidal Channel 
Mdthod Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.009 
Channel Slope 0.1 30000 fVft 
Left Side Slope 
Right Side Slope 
Bottom Width 200 ft 
Discharge 9.85 ds 

2.000000 H : V 
2000000 H : V 

Results 
Depth 022 ft 
flow Area 
Wetted Perimeter 
Top W& 
Critical Depth 
Critical Slope 
velocity 
Velocity Head 
Specific Energy 
Froude Number 
flow is supercritical. 

0.52 fF 
2.97 ft 
286 ft 
0.71 ft 
0.001 622 ftlft 

18.77 fVs 
5.47 ft 
5.69 ft 
7.73 

1634 

Notes: 

Geomembrane Liner 

09/28197 
021843 PM 

6 1 3  
Page ld l  



INTERCEPTOR DITCH 2 
Rating Table for Trapezoidal Channel 

Proiect DescriDtion 
~ 

Project File c:\po165d\swu.fm2 
Worksheet INTERCEPTOR DITCH 2 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

~ 

Constant Data 
MaMings Coeffiaent 0.009 
Left Side Slope 
Right Side Slope 
Bottom Width 200 ft 
Discharge 9.85 ds 

2.000000 H : V 
2.000000 H : V 

Input Data 

Channel Slope 0.005000 0.1 30000 0.125000 fttft 
Minimum Maximum Increment 

Rating Table 
Channel 

Slope Depth Velocity 
(fttft) (ft) (OVS) 

0.005000 0.53 
0.130000 0.22 

\ 

6.04 
18.77 

oSl28m 
-1749 PM claadnrl Methods. Inc. 37 Broo*side Road Wat-. CT 06708 (203) 755.1666 

Fbwhster 6.13 
Pagalof1 



INTERCEPTOR DITCH 3 
Worksheet for Trapezoidal Channel 

1 6 3 4  
Project Desaiption 
Project File c:\pol65d\swu.fm2 
worksheet INTERCEPTOR DITCH 3 
flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

_ _ _ ~ ~  

Input Data 
Mannings Coefficient 0.009 
C h e l  Slope 0.009000 fvft 
Left Side Slope 
Right Side Slope 
Bottom Width 2.00 ft 
Discharge 13.51 ds 

2.000000 H : V 
2.000000 H : V 

Depth 0.54 ft 
Flow Area 1.66 ft? 
Wetted Perimeter 4.41 ft 
Top width 4.15 ft 
Critical Depth 0.85 ft 

velocity 8.16 ftls 
Velocity Head 1.03 ft 
Specitic Energy 1.57 R 
Frwde Number 228 
Flow is supercritical. 

Critical Slope 0.001 557 fvft 

Notes: 

Geomembrane Liner 

HaastadMethods.Lnc. 37Brodcsrde . Road Waterktry.CT06708 (203)756-1666 



AlTACHMENT C, CULVERTS 

a Methodology 

1 6 3 4  

This calculation is performed using the "worst case' scenario for peak flows. Each 
culvert w a s  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  t o  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 t o  
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=cfsI C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for-each return frequency 

RETURN FREQUENCY = 10 
\C' adjustment, k = 1 
Adj. 'C' = Wtd.'C' x 1 

years 

Subarea Runoff Area 
Descr . 'C' acres .......................... 

BARE,>4:1 0.700 0.60 
GRAVEL 0.900 0.90 --------------- 

6.70 
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ip - 1 6 3 4  

TABLE 12 - ENTRANCE LOSS COEFFICIENTS 

Outlet Control, Full or Partly Full Entrance head loss . 

5W C7 

Type of Structure a nd Design of Entra ncc 

Projecting from fill, socket end (groove-cnd) . . . . . . .  0.2 

Socket end of pipe (groove-end) . . . . . . . . . . .  0.2 
Square-edge . . . . . . . . . . . . . . . . .  0.5 
Rounded (radius = 1/12D) . . . . . . . . . . . . .  

*End-Section conforming to fill slope . . . . . . . . . . .  0.5 
Beveled edges, 3 3 . 7 O  or 4 5 O  bevels . . . . . . . . . . .  0.2 
Side-or slope-tapered inlct . . . . . . . . . . . . .  0 2  

Projecting from fill, sq. cut end . . . . . . . . . . .  0 5  
Headwall or headwall and wingwalls 

0.2 
Mitered to conform to fill slope . . . . . . . . . . .  0.7 

Pibe. or Pine-Arch. Corrueated Metal 

Projecting from fill (no headwall) . . . . . . . . . . .  0.9 
Headwall or headwall and wingwalls square-edge . . . . . . .  

*End-Section conforming to fill slope 
Beveled edges, 33.7O or 4 5 O  bevels 
S i d e s r  slope-tapered inlet . . . . . . . . . . . . . .  0.2 

0.5 . . .  0.7 
0.5 
0.2 

Mitered to conform to fill slope, paved or unpaved slope 
. . . . . . . . . .  . . . . . . . . . . .  

Box. Reinforced Concrete 

Headwall parallel to embankment (no wingwalls) 
Square-edged on 3 edges . . . . . . . . . . . . .  05  
Rounded on 3 edges to radius of 1/12 barrel 

0 2  

Squareedged a t  crown . . . . . . . . . . . . . .  0.4 
Crown edge rounded to radius of 1/12 barrel 

0.2 

dimension, or beveled edges on 3 sides . . . . . . .  
Wingwalls at 30° to 75' to barrel I 

dimension, or beveled top edge . . . . . . . . . .  
Wingwall a t  loo to 2 5 O  to barrel 

Wingwalls parallel (extension of sides) 
Square-edged at crown . . . . . . . . . . . . . .  0 5  

Sidesr slope-tapered inlet . . . . . . . . . . . . .  0 2  
Squareedged a t  crown . . . . . . . . . . . . . .  0.7 

*Note: "End Section conforming to fill slope: made of either metal or concrete, 
ate the sec$ons commonly available from- manufacturers. From limited hydrau- 
lic tests tney are equivalent in- operation to a. headwall in both A&I aqd control. Some end sections, incorporatin I d tapcr in their 

- wn have a superior hydraulic performance. f a ?  hese atfer sections can be 
179 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 16:48:53 01-20-1997 

CULVERT 2 
USE SAME AS D11 

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 = 'C8 adjustment factor-for-each return frequency 

RETURN FREQUENCY = 10 
\ C 8  adjustment, k = 1 
Adj. 'C' = Wtd.'C8 x 1 

Adj . I Total 
'C' in/hr acres 

years 

Peak Q 
(cfs) 



Quick TR-55 Ver.5.46 S/N: 
Executed: 16:48:20 01-20-1997 

CULVERT 2 
.USE SAME AS D11 

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 

RETURN FREQUENCY = 10 
IC‘ adjustment, k = 1 
Adj. ‘C’ = Wtd.’C’ x 1 

Adj . I Total 
‘C‘ in/hr acres 

years 
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TABLE 12 - ENTRANCE LOSS COEFFICIENTS 

Outlet Control, Full or Partly Full Entrance head loss 

H P k .  (I?) 

Soeff1c1ent k, . .  Type of Structu re and Desien of E n t r a n a  

e. Concretq 

Projecting from fill, socket end (groove-cnd) . . . . . . .  0 2  

Socket end of pipe (groove-end) . . . . . . . . . . .  0 2  

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 3  

Projecting from fill, sq. cut end . . . . . . .  . . . .  0.5 
Headwall or headwall and wingwalls 

Square-edge . . . . . . . . . . . . . . . . .  0 5  

Mitered to conform to fill slope . . . . . . . . . . .  0.7 

Pibe. or Pibe-Arch. Corrueated Metal 

Projecting from fill (no headwall) . . . . . . . . . . .  0.9 

Mitered to conform to fill slope, paved or unpaved slope 
*End-Section conforming to fill slope 
Beveled edges, 3 R 7 O  or 4S0 bevels . . . . . . . . . . .  0.2 
Side-or slope-tapered inlet . . . . . . . . . . . . .  0.2 

Headwall or headwall and wingwalls square-edge . . . . . . .  0.5 . . .  0.7 . . . . . . . . . .  0.5 . 

Box. Reinforced Concrete 

Headwall parallel to embankment (no wingwalb) 
Square-edged on 3 edges . . . . . . . . . . . . .  0 5  
Rounded on 3 edges to radius of 1/12 barrel 

dimension, or beveled edges on 3 sides . . . . . . .  0.2 
Wingwalls a t  30° to 7 5 O  to barrel 

Square-edged at crown . . . . . . . . . . . . . .  0.4 
Crown edge rounded to radius of 1/12 barrel 

dimension, or beveled top edge . . . . . . . . . .  0 2  

Squareedged at  crown . . . . . . . . . . . . . .  0 5  

S i d e s r  slope-tapered inlet . . . . . . . . . . . . .  0 2  

Wingwall at 100 to 2 5 O  to barrel 

Wingwalls parallel (extension of sides) 
Square-edged at crown . . . . . . . . . . . . . .  0.7 

*Note: T n d  Section conforming to -fill slope: made of either mcta! or concrete, 
are the sections commonly avallable from manufacturers. Frqm limited hydrau- 
lic tests they are equivalent in. operation to a headwall UI both inlet aqd 

utlet control. Some end sectJons, incorporatin a clo d taper in their 
&n have a superior hydraulic performance. ?hest* sections can be 

179 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:39:46 04-28-1997 

1634 swc'5 
*- 

DITCH-5 & 6 COMBINED 
CULVERT 3 

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 

RETURN FREQUENCY = 10 years 



Stn t l b  

0 1 

v) c 
2 
W s 
z 
0 
V 

A A I 1 O l U  
riirna 

4 
d 
0 
h - 
>. 
F 

c 
E 
- - 

240 



0 1634 
C '  

I 
- I 

182 



0 CHART 6 
r 2000 

- 1000 - 
- 600 

- 500 

400 

- 300 

. 

120 

108 

96 

84 

200 - 72 - 66 

- 60 

- 54 

- 
0 3 -  
LL-  
0 -  

W 
0 r60 z a 
a - 5 0  - 
2 

2 - 3 6  

- 3 3  
I. * - 4 0  
o---c --- 
r30 g - 3 0 4 6  

- 20 

= 
0.35 w 

2 - 4 7  

- 2 4  

-12  
- 4  

- 3  

- 2  

HEAD 'FOR 
STA N 0 A RD 

C. M. PIPE CULVERTS 

n = 0.024 
FLOWING FULL; . . 

186 



0 CHART 4 

ry 

5 

2 

I 
0.8 

a 
DISCHARGE- 0 - CFS 

DISCHARGE-0 -CFS 

DISCHARGE- 0 - CFS 
BUREAU OF PueLic ROADS 

CRITICAL DEPTH JAN. 1964 

184 
CIRCULAR PIPE 

. . .  



TABLE 12 - ENTRANCE LOSS COEFFICIENTS 

Outlet Control, Full or Partly Full Entrance head loss . 

H P k .  (9) 
Type of Structu re and Design of Entrancc 

e. Concrete 

Projecting from fill, socket end (groove-end) . . . . . . .  0 2  . . . . . . .  0.5 Projecting from fill, sq. cut end 

Socket end of pipe (groove-end) . . . . . . . . . . .  0 2  

Rounded (radius = l/IzD) . . . . . . . . . . . . .  

. . .  
Headwall or headwall and wingwalls 

Square-edge . . . . . . . . . . . . . . . . .  0 5  
0 2  
0.7 

*End-Section conforming to fill slope . . . . . . . . . .  0 5  
Mitered to conform to fill slope 

Beveled edges, 33.7O or 4 5 O  bevels . . . . . . . . . . .  0 2  
Side-or slope-tapered inlct . . . . . . . . . . . . .  0 2  

. . . . . . . . . . .  

Pibe. 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 2  

0.5 . . .  0.7 
0.5 
0 2  

. . . . . . . . . .  . . . . . . . . . . .  

Box. Reinforced Concrete 

Headwall parallel to embankment (no wingwalls) 
Squareedged on 3 edges . . . . . . . . . . . . .  0 3  
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 

dimension, or beveled edges on 3 sides . . . . . . .  
Wingwalls at 30° to 7 5 O  to barrel 

dimension, or beveled top edge . . . . . . . . . .  0 2  

Square-edged at crown . . . . . . . . . . . . . .  0.5 

Sides r  slope-tapered inlet 02  

Wingwall at  IOo to 2 5 O  to barrel 

Wingwalls parallel (extension of sides) 
0.7 Square-edged at  crown . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  

*Note: 2 n d  Section conforming to fill slope,' made of either metal or concrete, 
are the sections commonly available from manufactPrers. From limited hydrau- 
lic tests they are equivalent in. operation to a headwall in both aqd 

utlet control. Some end sectJons, incorporatin d taper in their 
&n have a superior hydraulic performance. . H a -  hese after secuons can be 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 13:44:02 02-04-1997 

SKT c-L\ 
I634 

CULVERT 4 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, -Weighted Runoff Coefficient, I=in/hour, A=acres 
ad] = 'C' adjustment factor for each return frequency 

Subarea Runoff Area 
Descr 'C '  acres --.--------------.-.------ 

WOODS 0.300 8.10 
VEG, FAIR 0.420 2.01 
GRAVEZ RD 0,900 0.20 
BARE, (wD=) 

0.700 0.50 I 

years 



Quick TR-55 Ver.5.46 S/N: 
Executed:,13:42:27 02-04-1997 c:\po165d\C4.TCT 

CULVERT 4 

Tc COMPUTATIONS FOR: CULVERT 4 

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 = ---------o---o 

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 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff . , n 

Flow length, L 

T = L / (3600*V) 

1 
WOODS, LT 

0 . 4000 
ft 300.0 
in 3.000 

ft/ft 0.0500 

hrS 0.62 

2 
Unpaved 

ft 345.0 
ft/ft 0.0290 

ft/S 2.7476 

hrS 0.03 

sq.ft 0.00 
ft 0.00 
ft 0 . 000 

ft/ft 0.0000 
0 . 0000 

ft/s 0.0000 

ft 0 

hrS 0.00 

= 0.62 

= 0.03 

= 0 .00  

...................................................................... ...................................................................... 
TOTAL TIME (hrs) 0.65 a 

QQOmx 



Quick TR-55 Ver.5.46 S I N :  
YXecuted: 13 : 42 : 27 02-04-1997 c:\pol65d\C4.TCT 1 6 3 4  -. 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

CULVERT 4 
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TABLE 12 - ENTRANCE LOSS COEFFICIENTS 

I 

Outlet Control, Full or Partly Full Entrance head loss . 

%-k. (E) 
Type of Structa re and Desien of Entrancg 

PiDe.  Concrete 

. . . . . . .  02  
0.5 

0 2  . . . . . . . . . . . . . . . . .  0.5 
0 2  
0.7 

0 2  

Projecting from f i i  socket end (groove-end) 

Headwall or headwall and wingwalls 
Projecting from fill, sq. cut end . . . . . . .  . . .  

Socket end of pipe (groove-end) 

Rounded (radius = 1/12D) . . . . . . . . . . . . .  
. . . . . . . . . . .  

Square-edge 

Mitered to conform to fill slope 
*End-Section conforming to fill slope . . . . . . . . . .  0.5 
Beveled edges, 33.7O or 4 5 O  bevels 
Side-or slope-tapered inlct . . . . . . . . . . . . . .  0 3  

. . . . . . . . . . .  

. . . . . . . . . . .  

Pibe. or Pine-Arch. Corrugated Metal 

0.9 
0.5 . . .  0.7 
0.5 
0.2 

Projecting from fill (no headwall) 

*End-Section conforming to fill slope 
Beveled edges, 33.7O or 4 5 O  bevels 
S ides r  slope-tapered inlet . . . . . . . . . . . . .  0.2 

. . . . . . . . . . .  
Headwall or headwall and wingwalls square-edge . . . . . . .  
Mitered to conform to fill slope, paved or unpaved slope . . . . . . . . . .  . . . . . . . . . . .  

Box. Reinforced Concrete 

Headwall parallel to embankment (no wingwalls) . . . . . . . . . . . . .  0.5 Squate-cdged on 3 edges 
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 

dimension, or beveled edges on 3 sides . . . . . . .  
Wingwalls at 30° to 7 5 O  to barrel 

dimension, or beveled top edge . . . . . . . . . .  
WingwaIl at  IOo to 2 5 O  to barrel 

Wingwalls pamllel (extension of sides) 
Square-edged at crown . . . . . . . . . . . . . .  
Square-edged at crown . . . . . . . . . . . . . .  

S i d e s r  slope-tapered inlet 0 2  . . . . . . . . . . . . .  
*Note: “End Section conforming to fill slope: made of either mea! or concrete, 

are the sections commonly available from manufacturers. From limited hydrau- 
lic tests they are equivalent in. operation to a. headwall in both &$ aqd utlet control. Some end sect~ons, incorporatin lo d taper in their 
&n have a superior hydraulic performance. f a -  hcse atter secuons can be 

800487 179 



Quick TR-55 Ver.5.46 S/N: 
Executed: 07:08:08 01-15-1997 

CULVERT 5 

1 6 3 4  
w -  

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 

a 
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TABLE 12 - ENTRANCE LOSS COEFFICIENTS 

Outlet Control, Full or Partly Full Entrance head loss 
. 

Type of Structu re and Desinn of Ent ranE 

ConcreE 

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 

E. or Pine-Arch. Corrueated Metal 

Projecting from fill (no headwall) . . . . . . . . . . .  - 0 9  
Headwall or headwall and wingwalls square-edge . . . . . . .  

*End-Section conforming to fill slope . . . . . . . . . .  0.5 
Beveled edges, 33.7O or 4 5 O  bevels . . . . . . . . . . .  0.2 
S idesr  slope-tapered inlet . . . . . . . . . . . . .  0.2 

0.5 
. . .  0.7 Mitered to conform to fill slope, paved or unpaved slope 

Box. Reinforced Concrete 

Headwall parallel to embankment (no wingwalls) 
Square-edgcd on 3 edges . . . . . . . . . . . . . .  0.5 

dimension, or beveled edges on 3 sides . . . . . . .  0.2 
Rounded on 3 edges to radius of 1/12 barrel 

Wingwalls a t  30° to 75O to barrel 
Square-edged at crown . . . . . . . . . . . . . .  0.4 
Crown edge rounded to radius of 1/12 barrel 

dimension, or beveled top edge . . . . . . . . . .  0 3  

Square-edged at crown . . . . . . . . . . . . . .  0.5 

Sidesr  slope-tapered inlct . . . . . . . . . . . . .  0 2  

Wingwall at loo to 25O to barrel 

Wingwalls parallel (extension of sides) 
Square-edged a t  crown . . . . . . . . . . . . . .  0.7 

*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 control. Some end sect!ons, incorporatin 1 d taper in their 
wn have a superior hydraulic performance. %:e- tter sections can be 
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CULVERT-6 
EXISTING AND PROPOSED CONDITIONS 

1 6 3 4  

* * * ' *  * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = a d j * C * I * A  

Where: Q=cfs, *Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C '  adjustment factor for each return frequency 

RETURN FREQUENCY = 10 years 

Adj. 'C' = Wtde'Ct x 1 
\ C t  adjustment, k = 1 

Subarea Runoff Area 
Descr . 'C' acres 

Tc Wtd e 
(min) 'C' 

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 
/ \  

coefflclent k, . .  . .  
Type of Strnctu re and Desinn of Entra n a  

Pibe Concretc 

Projecting from fill, socket end (groove-end) . . . . . . .  0 2  . . . . . . .  0.5 Projecting from f i i  sq. cut end 

Socket end of pipe (groove-end) . . . . . . . . . . .  0 2  . . . . . . . . . . . . . . . . .  0.5 
Rounded (radius = I/lZD) . . . . . . . . . . . . .  0.2 

Mitered to conform to fill slope . . . . . . . . . . .  0.7 
*End-Section conforming to fill slope . . . . . . . . . .  0.5 

0 2  Beveled edges, 3 3 . 7 O  or 4 5 O  bevels 
Side-or slope-tapered inlct . . . . . . . . . . . . .  0 2  

. . .  
Headwall or headwall and wingwalls 

Square-cdge 

. . . . . . . . . . .  

pioe. O r  Pibe-Arch. Cortunated Metal 

. . . . . . . . . . .  Projecting from fill (no headwall) 
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 . . . . . . . . . . . . .  

0.9 
0.5 . . .  0.7 
0.5 
0.2 
0 2  

Mitered to conform to fill slope, paved or unpaved slope . . . . . . . . . .  . . . . . . . . . . .  

Box. 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 

Squareedged at  crown . . . . . . . . . . . . . .  0.4 
Crown edge rounded to radius of 1/12 barrel 

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 loo to 2S0 to barrel 

Wingwalls parallel (exrension of sides) 
Square-edged at  crown . . . . . . . . . . . . . .  0.5 

Squareedged at  crown . . . . . . . . . . . . . .  
S i d e s r  slope-tapered inlct 0 2  

0.7 . . . . . . . . . . . . .  
*Note: 'End Section conforming to .fill slope,' made of either metal or concrete, 

are the sections commonly available from- manufacturers. From limited hydtau- 
lic tests they are equivalent in- operation to a. headwall in both l!&l aqd utle control. Some end sections, incorporatin d taper in their 
e n  have a superior hydraulic performancc 4 ° F  hese atter sectlolls can be 
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CULVERT-7 
EXISTING AND 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 

RETURN FREQUENCY = 10 years 

Adj. 'C8 = Wtd.'C8 x 1 
\ C 8  adjustment, k = 1 
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TABLE 12 - ENTRANCE LOSS COEFFICIENTS 

Outlet Control, Full or Partly Full Entrance head lost . 

H.=k. (E) 
CoefflUcnt k. . .  Type of Structu re and Design of Entrancc 

Pibe. Concretc 

Projecting from fill, socket end (groove-end) . . . . . . .  0.2 
Projecting from fill, sq. cut end . . . . . . . . . . . .  0.5 
Headwall or headwall and wingwalls 

0 2  . . . . . . . . . . . . . . . . .  0 5  
0.2 
0.7 

Socket end of pipe (groove-end) 

Rounded (radius = 1/12D) . . . . . . . . . . . . .  
. . . . . . . . . . .  

Square-cdge 

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 

. . . . . . . . . . .  

Pibe, or Pibe-Arch. Corrugated Metal 

Projecting from fill (no headwall) . . . . . . . . . . .  0.9 
Headwall or headwall and wingwalls square-edge . . . . . . .  

.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 

Mitered to conform to fill slope, paved or unpaved slope . . . . . . . . . .  . . . . . . . . . . .  

Box- Re inforced Co ncretc 

Headwall parallel to embankment (no wingwalls) 
0 5  

0 2  

0.4 

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 . . . . . . . . . . . . . . .  

Square-cdged at crown . . . . . . . . . . . . . .  0.5 

S i d e s r  slope-tapered inlet 0 2  

Crown edge rounded to radius of 1/12 barrel 
dimension, or beveled top edge . . . . . . . . . .  

Wingwall at 100 to 25O to barrel 

Wingwalls parallel (extension of sides) . 

Square-edged at crown 0.7 . . . . . . . . . . . . . .  . . . . . . . . . . . . .  
*Note: 'End Section conforming to fill slope,' made of either meta! or concrete, 

are the sections commonly available from manufacturers. Frqm limited hydrau- 
lic tests they are equivalent in- operation to a. headwall in both aqd utlet control. Some end sectjons, incorporatin d taper in their 
b n  have a superior hydraulic performance. . s a -  hese atter sections can be 
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CULVERT 8 
RESTORED CONDITIONS 

(listed as culvert 1 on dwg 92X-5900-6-00333) 

* * * * 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 

RETURN FREQUENCY = 10 
\C' adjustment, k = 1 
A d j .  'C' = Wtd.'C' x 1 

Subarea Runoff Area 

BARE,>4:1 0.700 6.60 
GRAVEL RD 0.900 0.43 
VEG, POOR 0.600 0.25 --------------- ---.---------- --.-------------------- 

10.00 0.708 0.708 5.450 7.28 

years 
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TABLE 12 - ENTRANCE LOSS COEFFICIENTS 

Outlet Control, Full or Partly Full Entrance head 10s 

Type of Structure and Design of Entranc: 

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) 
Square-edge . . . . . . . . . . . . . . . . . .  0.5 
Rounded (radius = 1/12D) . . . . . . . . . . . . .  

Headwall or headwall and wingwalls 
0 2  

0.2 
Mitered to conform to fill slope . . . . . . . . . . . .  0.7 

*End-Section conforming to fill slope . . . . . . . . . .  0.5 

. . . . . . . . . . .  . 

Beveled edges, 3 3 . 7 O  or 4S0 bevels . . . . . . . . . . .  0.2 
Side-or slope-tapered inlct . . . . . . . . . . . . .  0.2 

Pibe. or Pioe-Arch. Corrugated Metal 
8 

Projecting from fill (no headwall) . . . . . . . . . . .  @ 
0 5  . . .  0.7 
0.5 

0.2 

Headwall or headwall and wingwalls square-edge . . . . . . .  
*End-Section conforming to fill slope 
Beveled edges, 3 3 . 7 O  or 4S0 bevels . . . . . . . . . . .  0.2 
Side-or slope-tapered inlet . . . . . . . . . . . . .  

Mitered to conform to fill slope, paved or unpaved slope 
. . . . . . . . . .  

Box. Reinforced Concrete 

Headwall parallel to embankment (no wingwalls) 
0.5 

0.2 

0.4 

0 1  

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 at IOo to 2 5 O  to barrel 

Wingwalls parallel (extension of sides) 
Sqaare-edged at crown . . . . . . . . . . . . . .  
Square-edged at crown . . . . . . . . . . . . . .  

Side-or slope-tapered ink t  . . . . . . . . . . . . .  
*Note: 'End Section conforming to .fill slope: made of either metal or concrete, 

are the secpons commonly available from. manufacturers. Frqm limited hydrau- 
lic tests tney are equivalent in. operation to a headwall in both &l aqd ut1 t control. Some end secpons, incorporatin 1 d taper in their %&I have a superior hydraulic performance. %&e sectiom can be 
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ATTACHMENT D 

1) Soils Map (Reference 6) 
2) Rainfall Intensity-Duration-Frequency Curve (Reference 7) 
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&ff-aChrn~yt 4 1 IO0 Drainage Design Procedures 

7101 Estimating Design 

1101.1 General 
In order to property design highway drainage 

facirdies. it is essential that a reasonabIe es!ima!e 
be made of the design and check d i e s .  
Some of the more important factors affecting funoff 
are duration. intensity and frequency of rainfall; and 
the size, imperviousness. stope and shape of the 
drainage area ALSO a proper eMhration should be 
madeofprobable~inhndwethroughout 
thedrainagearea. 

Discharge 

1101.2 Procedures 
iio1.m smmm~ethods 

Thestawcal methods devebped by the U S  
Geobgical Survey and published in USGS Water 
Resoorces Inves!Qations Reports 89-4126 and 

from lager drainage areas A description and 
timitations of these methods are desc&ed in 
Sedion1003. 

8W197 ate tec0Wnded for estima?m Nmff 

110122 RationalMethod 

m e  Raticnal method is considered to be more 
reiiable for estimating runoff from Smaa drainage 
areas. usual@ less than 6 acres; and for areas that 
contrikrte sheet flow only b the roadway diich or 
pavement. The design d i i  W is obtained 
from the equation 0 = CiA where: 

c= coefficient Of Nnoff 
i=Averagerainfallinten&y.iriinchesper 

hour, for a given storm frequency and for a 
duration equal to the timeof amemdm ' n  

A= Drainageareainacres . .  

The time of concerdration S the time required for 
mff to fkw from !he most remote mint of !he 
drainage area to the point of collcecdradlo ' n  The 
point of concentration could be a cuhrert inlet or 
the checkpoint in a roadway ditch used to 
determine the need for protection. Time of 
concentration is ordinarily designated by T and is 
the Summation of the time of overland flow %- and 
the time of ditch flow 'td-. 

Overland flow is that flow not carried in a 
discernible channel. and the time of such flow may 
be obtained from Fgure 1101-1 or a similar 
overland flow chart. 

- 

April1992 

1101.23 Coemlent 01 Runow 

The mmmended vahre for the coefficient of 
runoff for various contributing surfaces are shown 
m Table 1101-1. Where two-values are shown, the 
higher vabe ordinarily applies to the steeper 
skpes. 

Table 11 01-1 

Types of 
Surface 

Coefficient 
of FQlnoff c 

Pavement 8 Paved Shoulders -.-..- 0.9 
Berms and slopes 4:l or flatter ---... 0.5 
Berms and dopes steeper than 4:1..--- 0.7 
--Are~ -- 

lefamily),. 0.40.6 Ez%[xl.una, 054.7 
Mod&.".. ......._.... -......*....-... 0 3  
cultivated........ 03-0.6 

The total width contributii flow to a given point 
usuary consists of surfaccis'havi~g a variaMe kuici- 
cover and thereby require a weighed coefficient of 
runoff V. The weighted coefficient is obtained by 
averaging the coeffients for the different types of 
contrikiting surfaces. as noted in the folkwing 
example: 

contributing 
WidthW Landl& c ZW 

20 R. Paved- 0.9 18 

- l40Ft ResidenWArea 0,s - a4 
. 2WR. 130 

130 Weghted Y? = - 200 = 0.65 
- -  

1101.24 Ralnfaalntenstty 

The average rainfa intensay P in inches per hour 
may be obtained from. the Intensity- 
Frequency-Duration curves shown on Fwre 
1101-2 Each set of curves applies'to a specific 
geographic area. A. 8. C or 0 as shown on the 
Rainfall lntersity Zone M a p ,  Fgure 1101-3. The 
geographic areas were established from an 
anafysis of rainfall records obtained from Weatber 
Bureau stations in Ohio. Some political 
subdivisions may have developed cuwes for their 

may be based on a much bnger period of record, 
~ p e ~ i f i i  afea simihr to F Q U ~  1101-2 such C u m  

11-1 
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Wood. unplancd 
Concmc. troweled 
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Earth. winding. weedy banks llil.5ll 

Earth. wry wecdy and omgrown 

I I  11.111 

I t  il3. 

fIttxlt 

Manning Equation-Traditional System of Unit 
11 can be shown that, in converting from SI to thc rGditioru1 svstcnr 
one iiiust apply a factor equal to 1.49 if the sanle vduc of rt IS tisc~l 1: 

systcms. Thus in the traditional system the discharge quatioa.osla!: ' 
r is given as 

If the channel of Es~niplc 10.15 has 2 Ayw 
what is the discharge in the charmel and w l i ~ r  IS rhc n i i i i t c * r I c d  v.1111: 
tiing$5 for this channel? 

Solitrion From Examplc IO. 15. wc have m ~ v ~ l t t c  o f  0.130. J I I ~  1; : .  

niatc valur of R, is 4 3  fl. In Example 10.14 i t  was shown thJI  
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11023 Ditch Design Criteria - Design 
11 02.31 Oeslgn Frequency 

It is recommended that a 10-year frequency 
storm be used to determine the depth of flow, and 
a 5-year frequency be used to determine the 
velocity of flow and the depth of ditch lining where 
needed. where a flexible dach fining is requbed for 
calculated vebcities exceed- the albwable for 
seed, the mbivnum width of the lining shall be 7-12 
feet. The depth of flow shall be fimaed to an 
elevation 12 inches bebwthe edge of pavement for 
the design d i i e .  Other ditches, includq toe 
of sbw, should not be overtopped by the design 
discharge- 

Traffic Exceeding 2OOO ADT 

110232 veloctty 

The velocity for the frve-year frequency storm 
should not exceed the values shown in Table 
1102-1 forthe various soil types and flem'we l i s  

Table 11 02-1 

sand 1.5 3 5  3.0 
FmLoam 2 0  . c- 4.0. && 

25 5.0 4.0 
3.5 6.0 5.0 

clay 
Gravel 

weathering 4.5 6.0 5.0 
shale 

If the calculated vebcay exceeds that shown in 
the table, a concrete lining should be considered 
only as a bst resort. Ako Type 8, C or 0 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. hem 838 
Seeding and Erosion Control with Matting rnay be 
used in lieu of rock, where average flow velocity is 
less than 10 feet per second and the ditch sbpe is 
less than 10% Type 6 or C rock should be 
considered for lining ditches on steep grades that 
Caw flow from the end of a cul section down to the 
valley floor. 

008533 
. . . .  . ,  

April 1992 

Drainage Design Procedures 

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 11 02-2 

Type of Lining 
Roughness 
Coefficient 

114234 CatchBaslnTypes 

The Standard CB4.5 and 8 catch Basins are 
suitable for the standard roadside designs covered 
in the Roadway Design Manual. The till built into 
the basin top provides a seifcleaning feature when 
the basins are used on continuous grades and the 
wide bar spacing minimizes clogging possibilities, 
thereby resulting in an efficient design. The bases 
of the 4.5 and8 Catch Basins can be expanded to 
axommodate larger diameter conduits by 
specifying 4A, SA or 8A Basins, detailed on 
Standard Drawing C&458A The bar spacing can 
be decreased, when desirable for safety reasons. 
by specifying Grate E for the CB-4 and Grate B for 
CE5. The fobwing catch basin types are 
generally recommended based on the size and 
shape of the ditch. 

A Standard CB-4 for depressed m e d i i  wider 
than 40 feet. 

B. Standard CB-5 for 40 foot radius roadside or 
median ditches (Use grate B where pedestrian 
traffic rnay be expected). 

C. Standard CB8 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 ditches where the basin is 
located outside the design clear zone or behind 
guardrail and the protruding feature of the basin is 

11-3 
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Sheet Reviser's Checker's 
No. Description SignatureIDate SignaturelDate 

[PARSONS I 
ERA PROJECT 

ENGINEERING CALCULATIONS 
TITLE AND SUMMARY SHEET 

-. 

Date .-Fc?b-. 
Sheet 1 of 3 

Proj. Order No. 139 Calculation No. 15-01 

Project Title Seepage Design and Sediment Removal 

Calculation Subject Storm Drainage Date VerifiedKhecked 

STATUS: PRELIMINARY . RNAL >( 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 

x 

Originator's Signature 

Checker's Signature 
and Date 

Lead Discipline Engineer's 
Sicmature and Date 

Approved by 
SignaturelDate 

EN0080 

000535 



.. m ERA PROJECT ENGINEERING CALCULATIONS 
BASIS SHEET 

Revision No. 3 

Proj. Order No. 139 Calculation 

Project Title Seepage Design and Sediment Removal 

No. 

Sheet 2 of 

1 5-01 

. d 1fh5’ Calculation Subject Storm Drainage Date VerifiedIChecked 

Prepared By: K. Gerard CheckedNerified By: 

Date U20/95 
7-&J 

SUMMARY OF DATA SOURCES - CODES - ASSUMPTIONS 

Data Sources 

1. PARSONS DWG. (used as DA Map) 

2. 

3. 

4. SCS, August 1982. Soil Survey of Hamilton County, Ohio 

5. 

6. 

7 .  

Haestad Methods, 1989. Quick lR-55- Urban Hydrology for Small Watersheds 

SCS Ohio 24-Hour Rainfall (inches) 

Advanced Drainage Systems, Inc. (ADS), 1988. N-12 Pipe product literature 

ODOT, Location and Design Manual, Volume TWO, Drainage Design 

Brater, Ernest F. & Horace Williams King, 1976. Handbook of  Hydraufics, Sixth Ed. 

New York: McGraw-Hill Book Company 

8. Heald, C.C., Ed., 1992. CameronHydrau/ic Data Book, 17 ed. Woodcliff Lake, N.J.: 

1. DOE Order 6430.1A / RM-FMPC-0001 

Assumptions . 

1. 

2. 

3. 

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. 

000536 
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ENGINEERING CALCULATIONS ). 

BASIS SHEET. 
SUMMARY OF DATA SOURCES - CODES - ASSUMPTIONS (continued) 

Sheet 3 o f  3 

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 

(This is most likely in the steep slope areas adjacent to Paddy's 

Run and not in the 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. 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. 

HeF 

HoA 

MaB 

M a c 2  

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 f t .  flat bottom trapezoidal ditch with 4:l side 

slopes, rip rap lined. 

Other assumptions are a s  specified in the calculations. 

a 
05/93 
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COMPUTER CALCULATION SUMMARY SHEET 

I 

CRU: 2 PO: 139 Job Number: 7663-0139-1 1 1  12-120 

OTR-55 Version: 5.46 I Computercode: 
Code Verification Status: REV 0. Nov 1992 

Description of Program: 

Source of Data: 

Purpose/Description of Calculation: 

Co mDutes beak discharge Der SCS TR-55 Method 

Refer to Data Sources. Sheet 2 

Run Perfoxmed By: K. Gerard 

D a t n i e  of Run: 2/20/95 

Computer T i e  of Run: n/a 

Input Filename: WESTPIPE.***. *** = RCN. TCT. GPD 

4 

Output Filename: same as inDut 

Files Saved to Diskname: a:\~o139\SD 

Results: 

Disk Location: with calc set w/ backuD with discidine files 

Peak dischame for 25-vear. 24-hour storm is 9 ds. 

PerfoxmedBy: K.Gerard Date: z / 2 ~ k +  

I CheckedBy: Date: 31nl4C 

I Approved By: Date: 

ENGOS' 

B 

B 

B 



mu: 2 PO: 139 Job Number: 7663-0139-1 11 12-120 

Computer Code: FlowMaster Version: 3.41 

Code Verification Stafus: 

Description of Program: 

REV 0. De 1992 

Co moutes solutions to oDen channel hvdraulics Droblems 

Source of Data: Refer to Data Sources. Sheet 2 

Purpose/Description of Calculation: To determine Tc values and to size orooosed storm drain 
~ 

Run Performed By: K. Gerard 

Date/I"lme of Run: 

Computer Time of Run: n/a 

2/20/95 - 2/28/95 

Input Filename: / 

Output Filename: sam e as inuut 

Files Saved to Diskname: a:\~o139\SD Disk Location: with calc set w/ backuo with discioline files 

Remits: Refer to the-calm lations. 

Performed By: . K. Gerard Date: 

Approved By: Date: 

2/92 P.WGDATA\C&SDATA\W139\SD1501 . Q C  . WGQ 



REV BY DATE CK DATE TITLE 
I 

/ Design of Seepage Collection 8 Sediment Removal 0 K 2120195 9 f ,7/@ 
\ 1 -  L 

Storm Drain CRU- 2 

AUTHOR: K . G d  SHEET 6 OF I- PO - 133 

RESULTS 

The results of the peak discharge calculations are as follows: 

2-yr 3 cfs 
10yr 7cfs 
25-yr 9 cfs 

The table below summarizes the results of the pipe design calculations for a pipe slope at 0.6%: 

Dia. v2., VSV, QFuu &Ax 

lp. fP. cf. 6 
5.91 ADS 15' 4.84 - 

ADS 18' 4.8 1 6-18 9.62 10.34 
ADS 24' 4.69 6.36 20.71 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. 

OD01 Table 1107-1 indicates that 6.5 Itf. of 6' stone, Type C is required. This,is based on a V = 6.2 fps  
for the Qsw condition. 

An OD07 No. 2-2-A catch basin was evaluated and found acceptable when modified for an East Jordan 
Iron Works, (DW, 6610 grate. 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 09:17:20 02-20-1995 

PO-139 RA 831 
Design of Seepage Collection 

and 
Sediment Removal 

RUNOFF CURVE NUMBER DATA .................................................................. .................................................................. 
Composite Area: West Pipe 

AREA CN 
SURFACE DESCRIPTION (acres) 

~ ~ ~ 0 0 0 0 ~ 0 0 ~ 0 0 0 ~ ~ ~ 0 ~ ~ 0 ~ ~ ~ ~ 0 ~ 0 ~ 0 ~ ~  --------- ---- 
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 0 ..................................................... ..................................................... 



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.. 2.00:l (H:V) 
Right Side Slope. 2.00:l (H:V) 
Manning's n...... 0.040 

Dep th............ 0.50 ft 
Channel Slope. ... 0.0250 ft/ft 

Computed Results: 
Discharge. ....... 
Velocity ......... 
Flow Area........ 
Flow Top Width... 
Wetted Perimeter. 

Critical Slope... 
Froude Number. . . .  

Critical Depth.. . 

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 Subcritical) 

TctE 

Open Channel Flow Module, Version 3.41 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 
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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..... 
Left Side Slope.. 
Right Side Slope. 
Manning's n. ..... 
Channel Slope.. .. 
Dep th............ 

Computed Results: 

Discharge ........ 
Velocity. ........ 
Flov Area;....... 
Flow Top Width. .. 
Wetted Perimeter . 
Critical Depth. .. 
Critical Slope ... 
Froude Number.... 

2.00 ft 
4.00:l (H:V) - 
4.00:l (H:V) 
0.035 

0.60 ft 
0.0250 ft/ft 

2.64 sf 
6.80 ft 
6.95 ft 
0.60 ft 
0.0252 ft/ft 
1.00 (flow is critical) 

, 

Open Channel Flow Module, Version 3.41 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Quick TR-55 Ver.5.46 S/N: 
Executed: 09:07:52 02-20-1995 a:\pol39\sd\WESTPIPE.TCT 

PO-139 RA #31 
Design of Seepage Collection and Sediment Removal 

Tc COMPUTATIONS FOR: West Pipe 

SHEET FLOW (Applicable to Tc only) 
Segment ID AB 

Flow length, L (total < or = 300) ft 210.0 

surface description woods 
Manning's roughness coeff., n 0.4000 

~ ~ o - y r  24-hr rainfall, ~2 
Land slope, s 

0.8 
,007 * (n*L) 

T = -------------- 
0.5 0.4 

P2 * s 

SHAUOW 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 

Channel slope, s 
Manning's roughness coeff., n 

. Hydraulic radius, r = a/Pw 

Flow length, L 

T = L / (3600*V) 

in 3 .a00 
ft/ft 0.0025 

hrS 1.54 

CD 
Unpaved 

ft 270.0 
ft/ft 0.0075 

ft/s 1.3973 

hrS 0.05 

BC DE 
sq. ft 0.50 2.64 

ft 2.24 6.95 
ft 0.223 0.380 

ft/ft 0.0250 0,0250 
0.0400 0.0350 . 

= 1.54 

= 0 .05  

ft/S 2.1673. 3 . 5305 

ft 260 125 

hrS 0.03 + 0.01 = .  0.04 

.................................................................. .A:* ................................................................. 
V 

4-4 

TOTAL TIME (hrs) 

4-4 



Quick TR-55 Version: 5.46 S/N: 

>>>>> GRAPHICAL PEAK DISCHARGE METHOD <<<<< 

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 (a) 72 
Time of Concentration,Tc (hrs) 1.63 
Rainfall Distribution (Type) I1 
Pond and Swamp Areas (.%I 0 .--> 0.0 acres 

Frequency (years) 
Rainfall, P, 240- (in) 

Storm fl Storm #2 storm #3 e---- .a 

---.---- .---.--- 
2 lo 
3.0 4.1 

Initial Abstraction, Ia (in) 0.778 0.778 o . 778 
Ia/p Ratio 0.259 0.190 0.162 
Unit Discharge, * qu (csm/in) 222 239 246 
Runoff, Q (in) 0.81 1.53 2.05 
Pond & Swamp Adjustment Factor 1.00 1.00 

Summary of Computations for qu .------------.-.--.--.-.------ 
81 0.100 0.100 0.100 

co P1 2.553 2 . 553 2.553 
c1 81 -0.615 -0.615 -0.615 _ _  
c2 81 -0.164 -0 . 164 -0.164 
qu (csm)- fl 260.210 260.210 260.210 . 

IWP 

I W P  82 
co if2 
c1 #2 
c2 #2 
qu (csm) PZ 

0.300 0.300 . 0.. 300 
2.465 2.465 2.465 
-0.623 -0 . 623 -0.623 
-0.117 -0.117 . -0.117 
212.799 212.799 212 -799 

* qu (csm) 222 239 246 

* Interpolated for computed Ia/p ratio (between Ia/p'#l & Ia/p 8 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)) ) 
9p (cfs) = qu(csm) * Area(sq.mi.) * Q(in.) (Pond & Swamp Adj.) 
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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 
Hannings n......... 0.011 Rzs N-p * 

Qz=l)ischarge.. ........ 3.00 

Variable Input Data Minhum Maximum Increment By 

Diameter 1.25 2.00 0.25 
P 

IS" 24 " 

-- 

Open Channel Flow Module, Version 3.41 (c) 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 

. 0(405@7 A.6 



Page 2 of 2 

VARIABLE COMPUTED COMPUTED COMPUTED 

Diameter Channel Mannings Discharge Depth Velocity Capacity 
Full ,nr cf s ft fPS ft Slope 

ft/ft 92-vz cf s 

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 
IL .  - 

- - - .- - - _  - - _  
- *  
- _. - -c - - - c- 

e& N/f? 

Open Channel Flow Module, Version 3.41 (c) 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708 

008548 A -7 
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Circular Channel Analysis C 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 ....... 
9.00 

Mannings n.. 
QZ5-Qischarge. ......... 

Variable Input Data Minimum Maximum Increment By 

Diameter 1.25 2.00 0.25 
15q 24' ' 

e 

.- 

A - 

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 V e l o c i t y  Capacity 
f t  Slope ,nr cf s f t  fPS F u l l  

f t / f t  cf s 

Unable t o  compute this instance.  
1.50 0.0060 0.011 9 - 0 0  1.15 6.18 9.62 

2.00 0.0060 0.011 9-00 0.92 6.36 20.71 

(I.Z 5’jd Tik 5-\b 
f q P  *. , d  

n n r 111 * 
v 

A A.1  
V.  V I *  

- 
4 .  V . 4 4  

f A  C f  * * .d*  

. 

Open Channel Flow Moduie, Version 3 . 4 1  (c) 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, C t  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 - .  d-lz 
Discharge .......... 5.91 

Variable Input Data Minimum Maximum Increment By 

Diameter 1.25 2.00 0.25 

I 5q 24 " 

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 COMPUTED 

Diameter Channel Mannings Discharge Depth Velocity Capacity 
f t  Slope , n r  cfs  f t  fPS F u l l  

- 

f t / f t  cf s 
~~~ ~ ~ ~ ~ _ ~ _  ~~~~~~~ ~ ~ ~ ~ ~ _ _ _ ~ ~  

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 

. - P r  . A  c. . -- P n- . A  F. 
A. 4 4  U. & 7 .  A. I . J  w. Ud A i 9 J A  

Open Channel Flow Module, Version 3.41 (c) 
. Haestad Methods, Inc. * 37 Brookside Rd * Waterbuy, Ct 06708 

088552 - .  



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 

Given Input Data: 

0. q4-P 

Diameter.......... 1.50 ft I8 " 
Manning's n....... 0.011 A -  Q-12 
Slope ............. 0.0060 ft/ft - 

o.q4D = Depth. ............ 1.41 ft 

Computed Results: 
Qn?Aw= Discharge ......... 

=Velocity .......... 
Flow Area......... 42 Qmnr 

Critical Dep th.... 
Critical Slope .... 
Percent Full. ..... 
Full Capacity ..... 
QMAX @.94D........ 
Froude Number..... 

10.34 cfs 
6.00 fps 
1.72 sf 
1.24 ft 
0.0069 ft/ft . 

94.00 % 
9.62 cfs 
10.34 cfs 
0.68 (flow is Subcritical) 

Open Channel Flow Module, Version 3.41 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 

L * .  -b . . . . . .  oooars3 



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 

Given Input Data: 

e ovq4.D 

'b = Diameter. ......... 2.00 ft 
Slope ............. 
Manning's n....... 

o.c?&~ = Depth. ............ 
Computed Results: 

~ ~ = V e l o c i  ty.......... 
Flow Area........, 
Critical Depth, ... 
Critical Slope .... 
Percent Full..,... 
Full Capacity ..... 
QMAX @,94D........ 
Roude Number...,. 

. 
eDisCharge ......... 

24'' 
0.0060 ft/ft - 
0.011 
1.88 ft 

A=- 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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'Y . 

1107-1 
REFERENCE sfcnm 

1107.2 

ROCK CHANNEL PROTECTION 
AT CULVERT AND STORM 

SEWER OUTLETS 

Over 20 f o p s .  use 
Energy Dissipator 

48'Thickness o f  Type A Rock 
o r  Energy Dissipator 

I NO. Pro tec t ' ion  I 

0 
<\I 

0 

0 

1 

+ 
- w  
1 
t- 
3 
0 

v 

cu 
- W  
L 
L 
w 

x x x x  
0 0 0 0  
0 0 0 0  



Heavy Duty 
6610 
190 pounds total weight - 
Approximately 600 square inches of opening 

104 Always Specify EJlW Number East Jo-n Imn Work.  East Jordan. Michigan USA. 1-800-874-4 100  

4tT 7 ,  4 - 3  



PO 139 SEEPAGE CONTROL & SEDIMENT REMOVAL 
CRU-2 

2/23/95 
KG 

FIND: 

Given: 

Head, H, for bypass pipe inlet using ODOTSTD. No. 2-2-A 
Assume weir flow conditions using WIW 661 0 grate 

Q25= 9cfs  Q = 3.087*L*H A (3/2) 
Lw = 41f Q=Qw+Qg 

h =  0.42 ft Qw = weir flow 
Lg = 7.2 If Qg = grate flow 

0.75 
0.83 

Q, cfs Qw HQ, ft QCI 

3.74 3.36 0.08 0.38 
4.53 3.36 0.1 7 1.17 
5.44 3.36 0.25 208 
6.52 3.36 0.33 3.16 
7.90 3.36 0.42 4.54 

:z ::E ::: ::E 

1 .a 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 

Wr flow" condition. Weir height = h. 
2 Maximum Weir fl& is assumed when H = h. When 

H > 0 3 ,  then its "grate flow" which is also calculated 
by weir flow equation. Hgrate = H-0.50'. The grate is 
1 a thick and its top elev. is 6" above the weir elev. 

condition to compensate for grating and trash ammilation. 

3. Lg is the inside perimeter of tt.re inlet 
4. An efficiency factor of 0.75 is used for the grate 

5. Lg based on East Jordon Iron Works, (WNV), 6610 grate. 
6. Hg is measured from the base of grate. 

a \P 0 139SSU 39s D . W K3 A: 



PO 139 
CRU-2 

SEEPAGE CONTROL & SEDIMENT REMOVAL 

FIND: 

Given: 
7 Q25= 9 c f s  Q = 3.087'L*HA (W2) 
9 h =  0.42 ft Qw = weir flow 

Head, H, for bypass pipe inlet using ODOT SlD. No. 2-2-A 
Assume weir flow conditions using EJlW 6610 grate 

Lw = 3.33 If Q = Q w + Q g  

1. There are 2-2 wide openings which are the Lw for 
Wr flop condition Weir height = h 

2 Maximum Weir flout is assumed when H = h when 
H > 0.50', then its 'grate flout which is also calarlated 
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 compensaie for grating and trash accurnildon. 

3. Lg is the inside perimeter of the inlet 
4. An efiiciency 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. 

-.Wm A: 
m-8 B i0 rbt Loris 1-2-3 Gk uud todirphlr km&a h A) 



PO 139 
CRU-2 

SWAGE CONTROL &SEDIMENT REMOVAL 

H, ft 
0.42 

FIND: 

Given: 
area,a= 600 sqin Qo = C+a*(Ttg*h) (1/2) 

Head, h, for bypass pipe inlet using ODOT STD. No. 2-2-A 
Assume oriiice 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 
9 =  322 ft/sA2 Q = Q - Total Flow 

Qw= 

Q,& Qw,& hnft a,saft Qods 
3.36 3.36 0 0.00 0.00- 

2/24/95 
KG 

Note: 
1. Assumes that there is no increase in weir flow under 

oriiice 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 mhble 

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 %orst case" would be when hg is measured from the 
top of the grate and not the base. 

4. EJNV - East Jordon Iron Works 
5. The grate is 1" thick and its top elev. is 6" above the weir elev. 

* 

\P0139\SSU39SD.WK3 C: 



PO 139 
CRU-2 

SEEPAGE CONTROL &SEDIMENT REMOVAL 

FIND: 

Given: 

Head, h, for bypass pipe inlet using ODOT STD. No. 2-2-A 
Assume orifice flow conditions using EJM/ 6610 grate 

47- a = 600 sqin Qo = Ca*(Pg*h) A (1/2) 
4.17 sqft H =  Head-frombottomofweir 

44 e =  0.66 hg= Head-abovebaseofgrate 
9 =  322 ftlsA2 Q =  Q-TotalFIo~ 

61 Qw= 3.36 cfs (from side weirs See weir catc) 

4 0.92 I +C62+F62 I +$C:$B$51 +A62-OIG 
1 1 + = + F a  I +$C:$Bb8$51 +A63-0.42 

(D62/0.5)*$C:$8$48 1 0.75*!§C:$B$4SfEW(2W:$B$1O*D62j A 0.5 
t$C:$0$48 I0.75*$C:$B$49 * E W  (P$C:$B$10*063) .. 0.5 

Note: 
1. Assumes that there is I#) increase in weir flow under 

oritice flow condiiions 
2 Assume an efficiency factor of 0.75 used for the grate 

conditian to conyemate for tmsh accumulation. 
3. Assumes that the full 600 4 ft opening vatue 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 wiU be weir flow which will transition to orifice. 
The 'worst case' would be when hg is meantred from the 
top of the grate and not the base. 

4. EJW - East Jordon iron Works 
5. The grate is 1' thick and itstopelev. is above the weir elev. 

wmmm39nwK3 c: 
( Ibhk t  k D io rbc L a n S  1-2-3 fk W to&& farmh, hmC) 



G r a t e  F l o w  C o n d i t i o n s  

Weir Flow +Orifice Flow 

4 -20 





PARSONS I 1634 

I 

1 

(for Darcy-Weisbach formula, page 3-3) 
Relative Roughness = 

I )  

.- 



CALcl.lL4TlON SHEET 

AUTHOR V/;rera SHEET OF 

m-1 
I 
I 

y t -  

! 

I i 
. .  

1 I 
. 12/93 000S64 EN0025 



Y 

Pressure Pipe Analysis L Design 
Circular Pipe 

Worksheet Name: West Diversion Pipe 

Comment: Using 1/16 Bends 

Solve Por Pressure 1 

Given Input Data: 
Elevation Q l..... 
Elevation @ 2. . . . .  
Pressure @ 2.. . . . .  

Q P J ~ =  Discharge.. ....... 
Diameter.......... 
Length. ........... 
Hazen-Williams C.. 

Computed Results: 
Pressure @ l...... 
Velocity .......... 
Headloss.......... 
Energy Grade @ 1.. 
Energy Grade @ 2.. 
Friction Slope.. .. 

561.75 ft 
560.48 ft 
0.27 psi 

4320.00 gpm Cq&zCk) 
18.00 in 

250.00 ft 
130.00 

;. 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 
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CALCULATION SHEET l23 
REV BY DATE CK DATE TITLE: STORMWATER MANAGEMENT 

A2PI 

AUTHOR: T. Brown SHEET 1 PO165 
~ 

RESULTS: 

The results from routing the 25-yearf 24-hour storm event through Retention Basins 1 & 2, 
using the site conditions that are existing after the Site Preparation Construction was completed. 
The results are as follows: - 

Q,, = 93 CFS 

Initial Storage (Assumed 
full of sediment) = 0.38 Ac-Ft 

Overflow Elev. = 539.0 

Water Surface Elev. (WSE,,) = 

Q2, Discharge = 0 CFS 

RETENTI ON BA SIN 2 

538.02 

Q25 = 27 CFS 

tnitial Storage (Assumed 
full of sediment) = 0.1 1 Ac-Ft 

Overflow Elev. = 537 .O 

Water Surface Elev. (WSE,,) = 

Q,, Discharge = 0 CFS 

535.70 

The modifications to the drainage areas for Retention Basins 1 & 2 does not create a discharge 
for the 25-year, 24-hour storm event and are acceptable. 

B 

I) 

12/92 ENGOZS 



Quick TR-55 Ver.5.46 S/N: 
Executed: 13:31:10 07-21-1998 

RETENTION BASIN 1 
59% HoA, 20% HeF, 10% MaB, 
10% Gn, 1% Gravel Road 

RUNOFF CURVE NUMBER DATA .................................................................. .................................................................. 

Composite Area: 

HoA, (C): FALLOW, BARE SOIL 
MaB, (C): FALLOW, BARE SOIL 
HeF, (B): FALLOW, BARE SOIL 
Gn, (B): FALLOW, BARE SOIL 
Gravel Road 

8.97 91 
2 . 2 9  91 
3.04 86 
1.55 86 
0.15 91 

COMPOSITE AREA --- > 16.00 89.6 ( 90 ) ..................................................... ..................................................... 



Quick TR-55 Ver.5.46 S/N: 
Executed: 13:31:10 07-21-1998 

RETENTION BASIN 1 
59% HoA, 20% HeF, 10% MaB, 

10% Gn, 1% Gravel Road 

RUNOFF CURVE NUMBER SUMMARY .................................................................. .................................................................. 
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Quick TR-55 Ver.5.46 S/N: executed: i3:30:12 07-21-1998 c:\tjb\pol65\Pl.TCT 

RETENTION BASIN - 1 

Tc COMPUTATIONS FOR: P1 

SHEET FLOW (Applicable to Tc only) 
1 Segment ID 

Surface description 

Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 

BARE 

ft 
in 

Manning's roughness coeff., n 0.0110 

Land slope, s ft/ft 0.0210 

280.0 
3.000 

0.8 
.007 * (n*L) T = -------------- hrs 0.05 

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
2 Segment ID Surface (paved or unpaved)? Unpaved 
240.0 Flow length, L ft Watercourse slope, s ft/ft 0.1120 

0.5 Avg.V = Csf * (S) ft/s 5.3996 
where: Unpaved Csf = 16.1345 

Pabed Csf = 20.3282 

T = L / (3600*V) hrs 0.01 

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 

sq.ft 
ft 
ft 

ft/ft 

3 
10.00 
12.47 
0.802 
0.0080 
0.0400 

Flow length, L 

ft/s 2.8758 

ft 305 

= 0.05 

= 0.01 



Quick TR-55 Ver.5.46 S/N: 
Executed: 13:30:12 07-21-1998 c:\tJb\pol65\Pl.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

RETENTION BASIN - 1 



POND-2 Version: 5.17 S/N: 
EXECUTED: 07-21-1998 13:44:49 

. . . . . . . . . . . . . . . . . . . . . . .  
* * 
* RETENTION BASIN 1 * * x 

* * 
* * 
* * 
. . . . . . . . . . . . . . . . . . . . . . .  

Inflow Hydrograph: c:\tjb\pol65\PlCON 
Rating Table file: c:\tjb\pol65\SWl 

---- INITIAL CONDITIONS---- 
Elevation = 532.90 ft 
Outflow = 0.00 cfs 
Storage = 0.36 ac-ft 

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 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 

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 

. HYD . PND 

Page 1 

2S/t 
(cfs 1 ------------ 

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. 

000643 



POND-2 Version: 5.17 S/N: 
EXECUTED: 07-21-1998 13:44:49 

Page 2 

Pond File: c:\tjb\pol65\SWl . PND 
Inflow Hydrograph: c:\tjb\pol65\PlCON .HYD 
Outflow Hydrograph: c:\tjb\pol65\SWl . HYD 
INFLOW HYDROGRAPH ------------------ 
TIME 
(hrs 1 

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 
14.00 
22.00 
31.00 
60.00 
93.00 
58.00 
20.00 
14.00 
11.00 
10.00 
8.00 
7.00 
6.00 
6.00 
6.00 
5.00 
5.00 
5.00 
5.00 
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 

I1+12 
(cfs) --------- ----- 

4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

19.0 
36.0 
53.0 
91.0 
153.0 
151.0 
78.0 
34.0 
25.0 
21.0 
18.0 
15.0 
13.0 
12.0 
12.0 
11.0 
10.0 
10.0 
10.0 
9.0 
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 
145.1 
181.1 
234.1 
325.1 
478.1 
629.1 
707.1 
741.1 
766.1 
787.1 
805.1 
820.1 
833.1 
845.1 
857.1 
868.1 
878.1 
888.1 
898.1 
907.1 
915.1 
923.1 
931.1 
938.1 
944.1 
950.1 
956.1 
962.1 
968.1 
974.1 
980.1 
986.1 
992.1 
998.1 
1004.1 
1010.1 
1015.1 
1019.1 

2S/t + 0 
(cfs) ----------- 

87.1 
91.1 
96.1 

102.1 
109.1 
117.1 
126.1 
145.1 
181.1 
234.1 
325.1 
478.1 
629.1 
707.1 
741.1 
766.1 
787.1 
805.1 
820.1 
833.1 
845.1 
857.1 
868.1 
878.1 
888.1 
898.1 
907.1 
915.1 
923.1 
931.1 
938.1 
944.1 
950.1 
956.1 
962.1 
968.1 
974.1 
980.1 
986.1 
992.1 
998.1 
1004.1 
1010.1 
1015.1 
1019.1 

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 
533.44 
533.74 
534.20 
534.90 
535.55 
535.89 
536.03 
536.13 
536.22 
536.29 
536.35 
536.40 
536.45 
536.50 
536.55 
536.59 
536.63 
536.67 
536.70 
536.74 
536.77 
536.80 
536.83 
536.85 
536.88 
536.90 
536.93 
536.95 
536.98 
537.00 
537.02 
537.05 
537.07 
537.09 
537.11 ( 
537.13 
537.15 

I 
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- POND-2 Version: 5.17 S/N: 
EXECUTED: 07-21-1998 13:44:49 

Page 3 

nd File: c:\tJb\pol65\SWl . PND 
nflow Hydrograph: c:\tjb\po165\PlCON .HYD . HYD * 

Outflow Hydrograph: c:\tJb\pol65\SWl 

INFLOW HYDROGRAPH ------------------ ROUTING COMPUTATIONS 

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 

17.300 
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 

1 

-------- 

INFLOW 
(cfs) --------- 

2.0c 
2.0c 
2.0c 
2.0c 
2.0c 
2.0c 
2.0c 
2.0c 
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 --------- 

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 1 ------------ 
1023.1 
1027.1 
1031.1 
1035.1 
1039.1 
1043.1 
1047.1 
1051.1 
1055.1 
1059.1 
1063.1 
1067.1 
1071.1 
1075.1 
1079.1 
1083.1 
1087.1 
1091.1 
1095.1 
1099.1 
1103.1 
1107.1 
1111.1 
1115.1 
1119.1 
1123.1 
1127.1 
1131.1 
1135.1 
1139.1 
1143.1 
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 

2S/t + 0 
(cfs) ----------- 
1023.1 
1027.1 
1031.1 
1035.1 
1039.1 
1043.1 
1047.1 
1051.1 
1055.1 
1059.1 
1063.1 
1067.1 
1071.1 
1075.1 
1079.1 
1083.1 
1087.1 
1091.1 
1095.1 
1099.1 
1103.1 
1107.1 
1111.1 
1115.1 
1119.1 
1123.1 
1127.1 
1131.1 
1135.1 
1139.1 
1143.1 
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 

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 

ELEVATIOE 
(ft) --------- 
537.16 
537.18 
537.19 
537.21 
537.22 
537.24 
537.25 
537.27 
537.28 
537.30 
537.31 
537.33 
537.34 
537.36 
537.37 
537.39 
537.40 
537.42 
537.43 
537.45 
537.46 
537.48 
537.49 
537.51 
537.52 
537.54 
537.55 
537.57 
537.58 
537.60 
537.61 
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 



POND-2 Version: 5.17 S/N: 
EXECUTED: 07-21-1998 13:44:49 

ROUTING ._----------------------- 
2S/t - 0 

(cfs 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 
1212.1 
1214.1 
1216.1 
1218.1 
1220.1 
1222.1 
1224.1 
1226.1 
1228.1 
1230.1 
1232.1 
1234.1 
1236.1 
1238.1 
1240.1 
1242.1 
1244.1 
1246.1 
1248.1 
1250.1 
1252.1 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 .------------------------ 

Page 4 

COMPUTATI 

2S/t + 0 
(cfs) ----------- 
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 
1212.1 
1214.1 
1216.1 
1218.1 
1220.1 
1222.1 
1224.1 
1226.1 
1228.1 
1230.1 
1232.1 
1234.1 
1236.1 
1238.1 
1240.1 
1242.1 
1244.1 
1246.1 
1248.1 
1250.1 
1252.1 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 

Pond File: c:\tjb\pol65\SWl . PND 
Inflow Hydrograph: c:\tjb\pol65\PlCON .HYD 
Outflow Hydrograph: c:\tjb\pol65\SWl . HYD 
INFLOW 

TIME 
(hrs 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 

0806463 

HYDROGRAPH 

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 _----------------- 

’ 

INS ---------- 
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) --------- 
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 lo 
537.87 1 -  
537.88 
537.89 
537.89 
537.90 
537.91 
537.92 
537.92 
537.93 
537.94 
537.95 
537.95 
537.96 
537.97 
537.98 
537.98 
537.99 
538.00 
538.01 
538.01 
538.02 
538.02 
538.02 
538.02 
538.02 
538.02 

538*02 538.02 I 



POND-2 Version: 5.17 S/N: 
EXECUTED: 07-21-1998 13:44:49 

e n d  File: c:\tJb\pol65\SWl 
Inflow Hydrograph: c:\tJb\pol65\PlCON 
Outflow Hydrograph: c:\tJb\pol65\SWl 

INFLOW HYDROGRAPH R 

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 -------- 

a 

INFLOW 
(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 -------- 

--------- 
I1+12 
(cfs 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 

. PND 

. HYD . HYD 
UTING IPUT TI 

IC- 1634 *.- 
Page 5 

2S/t - 0 
(cfs) ------------ 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 

2S/t + 0 
(cfs) ----------- 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 
1253.1 

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) --------- 
538.02 
538.02 
538.02 
538.02 
538.02 
538.02 
538.02 
538.02 
538.02 
538.02 
538.02 
538.02 
538.02 



POND-2 Version: 5.17 S/N: 
EXECUTED: 07-21-1998 13:44:49 

Page 6 

Pond File: c:\tjb\po165\SWl . PND 
Inflow Hydrograph: c:\tjb\po165\PlCON .HYD 
Outflow Hydrograph: c:\tjb\pol65\SWl . HYD 

Starting Pond W.S. Elevation = 532.90 ft 

***** Summary of Peak Outflow and Peak Elevation ***** 
Peak Inflow - - 93.00 cfs 
Peak Outflow = 0.00 cfs 
Peak Elevation = 538.02 ft 

***** Summary of Approximate Peak Storage ***** 
0.36 ac-ft 

Peak Storage From Storm = 4.82 ac-ft 

5.18 ac-ft 

- Initial Storage - 

Total Storage in Pond - 
--------------- 

- 

Warning: Inflow hydrograph truncated on left side. 

>>>>>> Warning, peak outflow = last ordinate point. <<<<<< 



>>>>>> Warning, peak outflow = last ordinate point-. <<<<<< 
POND-2 Version: 5.17 S/N: Page 7 

Pond File: c:\tjb\pol65\SWl . PND 
Inflow Hydrograph: c:\tjb\pol65\PlCON .HYD 
Outflow Hydrograph: c:\tjb\pol65\SWl . HYD 

EXECUTED: 07-21-1998 
13: 44: 49 

11.3 - 
11.4 - 
11.5 - 
11.6 - 
11.7 - 
11.8 - 

a . 9  - 
12.0 - 
12.1 - 
12.2 - 
12.3 - 
12.4 - 
12.5 - 
12.6 - 
12.7 - 
12.8 - 
12.9 - 
13.0 - 

e:: : 
TI 

93.00 cfs - Peak Inflow - 
Peak Outflow = 0.00 cfs 

ft Peak Elevation = 538.02 

K 
K 
K 
K 
K 
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 

K *  

K *  
K *  
K *  

K *  

* 
* 

* 
* 

* 
* 

* 

0 50 ----- 

* 
* 

* 

* 
* 

* 
* 

* 
* 

* 
* 
* 

* 
* 
* 

* 
* 
* 
* 
* 
* 
* 

* 
* 

* 

* 

Flow (cfs) 
0 - 

* 

0 110 ----- 

(,e= 1 



* File: c:\tjb\pol65\PlCON .HYD Qmax = 9 3 . 0  cfs 
x File: c:\tJb\pol65\SWl .HYD Qmax = 0.0 cfs 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:19:11 07-21-1998 

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 Ver.5.46 S/N: 
Executed: 10:19:11 07-21-1998 

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: 

AREA CN 
SURFACE DESCRIPTION (acres) ................................ --------- ---- 

HoA (C): FALLOW, BARE SOIL 1.55 91 
Gn (B): FALLOW, BARE SOIL 2.60 8 6  
HeF, (B): FALLOW, BARE SOIL 0.45 86 
MaC2, (C): FALLOW, BARE SOIL 0.19 91 
GRAVEL ROAD 0.21 91 

COMPOSITE AREA ----> 5.00 88.0 ( 88 ) ..................................................... ..................................................... 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:08:10 07-21-1998 .c:\tjb\pol65\P2CON.TCT 

\ 1634 

RETENTION BASIN 2 
CONDITIONS AFTER SITE PREPARATION 

Tc COMPUTATIONS FOR: P2 

SHEET FLOW (Applicable to Tc only) 
Segment ID 1 

Manning's roughness coeff., n 0.0110 
Surface description BARE 

Flow length, L (total < or = 300) ft 80.0 
Two-yr 24-hr rainfall, P2 in 3.000 
Land slope, s ft/ft 0.0313 

0.8 
.007 * (n*L) 

hrs 0.01 T = -------------- 
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 2 
Surface (paved or unpaved)? Unpaved 
Flow length, L ft 70.0 
Watercourse slope, s ft/ft 0.4400 

0.5 
Avg.V = Csf * ( s )  ft/s %lo. 7024 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

a 
T = L / (3600fV) hrs 0.00 

= 0.01 

= 0.00 

CHANNEL FLOW 
Segment ID 3 
Cross Sectional Flow Area, a sq.ft 1.48 
Wetted perimeter, Pw ft 3.85 
Hydraulic radius, r = a/Pw ft 0.384 
Channel slope, s ft/ft 0.0177 
Manning's roughness coeff., n 0.0600 

Flow length, L ft 280 

T = L / (3600"V) hrs 0.04 = 0.04 

....................................................................... ....................................................................... 
TOTAL TIME (hrs) 0.06 

a ....................................................................... ....................................................................... a 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:08:10 07-21-1998 c:\tjb\pol65\P2CON.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

RETENTION BASIN 2 
CONDITIONS AFTER SITE PREPARATION 



POND-2 Version: 5.17 S/N: 
EXECUTED: 07-21-1998 12:02:37 

P" a s 3 4  
Ilu-- 

Page 1 

. . . . . . . . . . . . . . . . . . . . . . .  
* * 
* STORM BASIN NO. 2 * 
* W/3:1 SIDE SLOPES * * * 
* * 
* * 
. . . . . . . . . . . . . . . . . . . . . . .  

Inflow Hydrograph: c:\tJb\pol65\P2CON .HYD 
Rating Table file: c:\tJb\pol65\SW2-T1 .PND 

---- INITIAL CONDITIONS---- 
Elevation = 530.30 ft 
Outflow = 0.00 cfs 
Storage = 0.11 ac-ft 

GIVEN POND DATA .............................. 
E LEVAT I ON 

(ft) --------- 
528.70 
529.00 
530.00 
530.30 
531.00 
532.00 
533.00 
534.00 
535.00 
536.00 
537.00 

OUTFLOW 
(cfs) --------- 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

STORAGE 
(ac-ft) - - - - - - - - - - 

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 

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. 



POND-2 Version: 5.17 S/N: 
EXECUTED: 07-21-1998 12:02:37 

Page 2 

Pond File: c:\tjb\po165\SW2-T1 .PND 
Inflow Hydrograph: c:\tJb\pol65\P2CON .HYD 
Outflow Hydrograph: c:\t]b\pol65\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 .OOO 
15.100 
15.200 
15.300 
15.400 

-------- 

1 ------- 

INFLOW 
(cfs) --------- 

1.00 
1.00 
1.00 
1-00 
1.00 
1.00 
1.00 
4.00 
6.00 
9.00 

18.00 
27.00 
17.00 
6.00 
4.00 
3.00 
3.00 
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 
1.00 
1.00 
1.00 

ROUTING COMPUTATIONS 

I1+12 
(cfs) --------- 
----- 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
5.0 
10.0 
15.0 
27.0 
45.0 
44.0 
23.0 
10.0 
7.0 
6.0 
5.0 
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 
2.0 
2.0 
2.0 
2.0 

2S/t - 0 
(cfs 1 ------------ 

26.6 
28.6 
30.6 
32.6 
34.6 
36.6 
38.6 
43.6 
53.6 
68.6 
95.6 
140.6 
184.6 
207.6 
217.6 
224.6 
230.6 
235.6 
239.6 
243.6 
247.6 
251.6 
255.6 
259.6 
262.6 
264.6 
266.6 
268.6 
270.6 
272.6 
274.6 
276.6 
278.6 
280.6 
282.6 
284.6 
286.6 
288.6 
290.6 
292.6 
294.6 
296.6 
298.6 
300.6 
302.6 

2S/t + 0 
(cfs 1 ----------- 

26.6 
28.6 
30.6 
32.6 
34.6 
36.6 
38.6 
43.6 
53.6 
68.6 
95.6 
140.6 
184.6 
207.6 
217.6 
224.6 
230.6 
235.6 
239.6 
243.6 
247.6 
251.6 
255.6 
259.6 
262.6 
264.6 
266.6 
268.6 
270.6 
272.6 
274.6 
276.6 
278.6 
280.6 
282.6 
284.6 
286.6 
288.6 
290.6 
292.6 
294.6 
296.6 
298.6 
300.6 
302.6 

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 
0.00 
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) --------- 
530.30 
530.36 
530.43 
530.49 
530.56 
530.62 
530.69 
530.85 
531.13 
531.49 
532.12 
533.00 
533.68 
534.02 
534.15 
534.24 
534.32 
534.39 
534.44 
534.49 
534.54 
534.59 
534.64 
534.70 
534.74 
534.76 
534.79 
534.81 
534.84 
534.86 
534.89 
,534.92 
534.94 
534.97 
534.99 
535.02 
535.04 
535.06 
535.08 
535.10 
535.12 
535.14 
535.16 ( 
535.19 - 

535.21 



POND-2 Version: 5.17 S/N: 
EXECUTED: 07-21-1998 12:02:37 

ROUTING COMPUTATIONS ...................................................... 
I1+12 2S/t - 0 2S/t + 0 
(cfs) (cfs) (cfs) --------- ------------ ----------- 

2.0 304.6 304.6 
2.0 306.6 306.6 
2.0 308.6 308.6 

310.6 2.0 310.6 
2.0 312.6 312.6 
2.0 314.6 314.6 

316.6 2.0 316.6 
318.6 2.0 318.6 
320.6 2.0 320.6 

2.0 322.6 322.6 
2.0 324.6 324.6 
2.0 326.6 326.6 
2.0 328.6 328.6 

330.6 2.0 330.6 
2.0 332.6 332.6 
2.0 334.6 334.6 
2.0 336.6 336.6 
2.0 338.6 338.6 
2.0 340.6 340.6 
2.0 342.6 342.6 
2.0 344.6 344.6 
2.0 346.6 346.6 

348.6 2.0 348.6 
1.0 349.6 349.6 
0.0 349.6 349.6 
0.0 349.6 349.6 
0.0 349.6 349.6 
0.0 349.6 349.6 
0.0 349.6 349.6 
0.0 349.6 349.6 
0.0 349.6 349 (. 6 
0.0 349.6 349.6 
0.0 349.6 349.6 
0.0 349.6 349.6 
0.0 349.6 349.6 
0.0 349.6 349.6 
0.0 349.6 349.6 
0.0 349.6 349.6 
0.0 349.6 349.6 
0.0 349.6 349.6 
0.0 349.6 349.6 
0.0 349.6 349.6 
0.0 349.6 349.6 
0.0 349.6 349.6 
0.0 349.6 349.6 
0.0 349.6 349.6 ...................................................... 

end File: c:\t]b\pol65\SW2-T1 .PND 
Inflow Hydrograph: c:\tJb\pol65\P2CON .HYD 

OUTFLOW ELEVATION 
(cfs) (ft) --------- --------- 
0.00 535.23 
0.00 535.25 

535.27 0.00 
535.29 0.00 

0.00 535.31 
0.00 535.33 

535.35 0.00 
535.38 0.00 
535.40 0.00 
535.42 0.00 

0.00 535.44 
0.00 535.46 
0.00 535.48 

535.50 0.00 
535.52 0.00 

0.00 535.55 
0.00 535.57 

535.59 0.00 
535.61 0.00 

0.00 535.63 
0.00 535.65 
0.00 535.67 

535.69 0.00 
535.70 0.00 

0.00 535.70 
535.70 0.00 
535.70 0.00 
535.70 0.00 
535.70 0.00 

0.00 535.70 
535.70 0.00 

0.00 535.70 
535.70 0.00 

0.00 535.70 
0.00 535.70 
0.00 535.70 
0.00 535.70 
0.00 535.70 
0.00 535.70 

535.70 0.00 
535.70 0.00 

0.00 535.70 
0.00 535.70 
0.00 535.70 
0.00 535.70 
O.OO.* .*-.535.70 

0086S'7 

Outflow Hydrograph: c:\tJb\pol65\SW2-T1 .HYD 

INFLOW 

TIME 
(hrs 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 

17.300 
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 

HYDROGRAPH 

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



POND-2 Version: 5.17 S/N: 
EXECUTED: 07-21-1998 12:02:37 

Page 4 

Pond File: c:\tJb\pol65\SW2-T1 .PND 
Inflow Hydrograph: c:\tJb\pol65\P2CON .HYD 
Outflow Hydrograph: c:\tjb\pol65\SW2-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) --------- 

0.00 
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 

I1+12 
(cfs 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 
0.0 
0.0 
0.0 
0.0 

2S/t - 0 
(cfs) ------------ 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 

2S/t + 0 
(cfs 1 ----------- 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 

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 
0.00 
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) - - - - - - - - - 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535: 70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 



POND-2 Version: 5.17 S/N: 
EXECUTED: 07-21-1998 12:02:37 

a n d  File: c:\tJb\pol65\SW2-T1 ..PND 
Inflow Hydrograph: c:\tJb\pol65\P2CON .HYD 
Outflow Hydrograph: c:\tJb\pol65\SW2-T1 .HYD 

INFLOW HYDROGRAPH ROUTING C 

TIME 
( hrs 1 - - - - - - - - 

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 . 0 0  
0 .00  
0.00 
0 .00  
0 .00  
0 .00  
0 .00  
0 .00  
0 .00  
0 . 0 0  
0 .00  

Page 5 
L- 1634 

IPUTATI ONS 

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) ------------ 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 

2S/t + 0 
(cfs) ----------- 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 
349.6 

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  

ELEVATION 
(ft) --------- 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 
535.70 

- - -cs9 



POND-2 Version: 5.17 S/N: 
EXECUTED: 07-21-1998 12:02:37 

Page 6 

Pond File: c:\t]b\pol65\SW2-T1 .PND 
Inflow Hydrograph: c:\t]b\pol65\P2CON .HYD 
Outflow Hydrograph: c:\t]b\pol65\SW2-T1 .HYD 

Starting Pond W.S. Elevation = 530.30 ft 

***** Summary of Peak Outflow and Peak Elevation ***** 
Peak Inflow - - 27.00 cfs 
Peak Outflow = 0.00 cfs 
Peak Elevation = 535.70 ft 

***** Summary of Approximate Peak Storage ***** 
0.11 ac-ft 

Peak Storage From Storm = 1.33 ac-ft 

1 . 4 4  ac-ft 

- Initial Storage - 

Total Storage in Pond - 
--------------- 

- 

Warning: Inflow hydrograph truncated on left side. 

>>>>>> Warning, peak outflow = last ordinate point. <<<<<< 
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>>>>>> Warning, peak outflow = last ordinate point. <<<<<< POND-2 Version: 5.17 S/N: Page 7 

Inflow Hydrograph: c:\tjb\pol65\P2CON .HYD 
Outflow Hydrograph: c:\tjb\pol65\SW2-T1 .HYD 

Pond File: c:\tjb\poi65\SW2-T1 .PND 

EXECUTED: 07-21-1998 
12: 02: 37 27.00 cfs - - Peak 'Inflow 

Peak Elevation = 535.70 ft 
Peak Outflow = 0.00 cfs 

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 - 

4:: : 
T: 

0.0 3 ------ 
I *  
I *  
E *  
3 *  
3 "  
E *  
L *  
K 
K 
K 
K 
K 
K 
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 

IE 

0 6.0 9 0 12.0 15 
Flow ( cf s )  

0 - 

* 
* 

* 
* 

* 
* 

* 
* 

* 

* 

* 
* 

* 
* 

* 
* 

* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 



* File: c:\t]b\pol65\P2CON .HYD Q m a x  = 2 7 . 0  cfs 
x File: c:\tjb\pol65\SW2-T1 .HYD Q m a x  = 0 . 0  cfs 
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METHODOLOGY 
-.- 6634 

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. 
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ATTACHMENT A, RETENTION BASINS 



BASIN 1, IMPACTED STRIPPING 

390.90 I 0.00 I I 
I I I 2604.01 

Page 1 



BASIN 1, IMPACTED STRIPPING 

STA 

ShT A 3  

INCR. AREA (SF) AVG. AREA (SF) INCR LENGTH (Fr) INCR VOL. (CF) CUM. VOL (CF) CUM. VOL. (CY) 

* 1 6 3 4  L’ 

~~ 

0 10 

I I=SUM(B6.B8)/2 I=(A846) I=PRODUCT(D7.E7) (=(F7) 
10.4 

34.7 
I I I I =SUM(BlO.B12)12 1 =(A1 2 6 1  0) I=PRODUCT(DI 1.~11) I=SUMIGS.FII) I 1 

95.4 
=SUM(B8.B10)/2 = ( A i m )  =PRODUCT(DS,ES) =SUM(G7,F9) I 

197 1 

168.5 1209.5 

279 

279.6 

I I  
=SUM(Bl2,B14)/2 =(A1441 2) =PRODUCT(D13,E13) =SUM(Gll,F13) 

=SUM(B14,B16)/2 =(A16A14) =PRODUCT(Dl5,El5) =SUM(G13,F15) 
209.5 

308.3 

348.9 

390.9 

I I I I =SUM(Bl6,Bl8)12 I =(A1 841  6) I=PRODUCT(Dl7.E171 I=SUM(G15.F17) I 1 
80 

=SUM(B18.B20)/2 =(A2O-A18) =PRODUCT(D19.E19) =SUM(G17.F19) 
0 

I I I I  

Page 1 430067’8 



BASIN 1, IMPACTED CUT 

Page 2 



BASIN 1, IMPACTED CUT 

0 

10.4 

I I i - -  "4 4 
u -  
I - ,  . 

I 1  i 

0 
=SUM(BG,B8)/2 =(A8-A6) =PRODUCT@7,E7) =(n) 

0 

STA I INCR. AREA (sol I AVG. AREA csm I I N C R  LENGTH cml INCR. VOL. ccn I CUM. VOL. (cn I CUM. VOL. ccnl 

34.7 

68.5 

279 

=SUM(B8.B10)/2 =(AlO-A8) =PRODUCT(DS.ES) =SUM(G7,F9) 

=SUM(B 1 0, B 12)R =(A1 2 6 1  0) =PRODUCT(Dl 1 ,El 1) =SUM(GS,Fl 1) 

=SUM(B12.B14)/2 =(Al4-A12) =PRODUCT(D13,El3) =SUM(G11 ,F13) 

0 

0 

0 1 

279.6 

348.9 

=SUM(Bl4,B16)/2 =(A16-A14) =PRODUCT(DlS,E15) =SUM(G13,F15) 

=SUM(BlG.B18)/2 =(A1 8 4 1  6) =PRODUCT(D17.E17) =SUM(Gl5.F17) 
0 

0 
~ 

390.9 

Page 2 

=SUM(B18.B20)/2 =(A20418) =PRODUCT@l9.E19) =SUM(G17,F19) 
0 

=(Gl9)J27 



5bv+b 
BASIN 1, FILL 

I I I I I 
STA I INCR.AREA(SF)~ I AVG. AREA (SF) I INCR. LENGTH (Ff) I INCR. VOL (CF) I CUM. VOL (CF) I CUM. VOL (CY) 

I I I I I I I 
0.00 

10.40 

0.00 

157.30 
78.65 10.40 817.96 81 7.96 

160.30 24.30 3895.29 471 3.25 
34.70 I 163.30 I I I 

I I 11 3.85 33.80 3848.1 3 85s1.38 

I 49.05 21 0.50 I 10325.03 I 18886.41 

Page 3 

279.00 I 33.70 I I 
I I 40.35 I 0.60 2421 1891 0.62 

279.60 I 47.00 I I I I 
23.50 69.30 1628.55 20539.17 

I 0.00 42.00 0.00 20539.17 
390.90 I 0.00 I I 



sba A? 
BASIN 1, FILL 

STA I INCR. AREA (SF 

0 Io 

- 1 6 3 4  
I 

AVG. AREA (SF) INCR. LENGTH 0 INCR VOL (CF) CUM. VOL. (CF) - CUM. VOL. (CY 

34.7 

68.5 

I I  I I=SUM(B6.B8Y2 (=(A8-A6) I=PRODUCT(D7.W) I=tm i i 

=SUM(B8,BlO)/2 =(A1 Oas) =PRODUCT@9.E9) =SUM(G7.F9) 

=SUM(BlO,Bl2)/2 =(A1 2 4 1  0) =PRODUCT(Dll ,El 1) =SUM(GS.Fl 1) 
163.3 

64.4 

279 133.7 

279.6 47 

=SUM(Bl4,B16)/2 

=SUM(B16.B18Y2 

=(A1 6414) =PRODUCT(Dl5,El5) =SUM(G13,Fl5) 

=(Al8-A16) =PRODUCT(D17.E17) =SUM(G15.F17) 

I I  I I=SUM(B12.B14)/2 I=(A14-A12) I=PRODUCT(D13.E13) I=SUM(Gll .F13) I 1 

390.9 
=SUM(B18,820)12 =(A2O-A18) =PRODUCT(D19,E19) =SUM(G17,Fl9) 

0 
=IG19)/27 

1348.9 Io I I  

Page 3 



SW A B  
BASIN 1, INFIL. BARRIER 

STA INCR. AREA (SF) AVG. AREA (SF) INCR. LENGTH (FT) INCR. VOL (CF) CUM. VOL. (CF) CUM. VOL (CY) 

0.00 

10.40 

1 

0.00 
0.00 10.40 0.00 0.00 

0.00 

34.70 

68.50 

5295 24.30 1286.69 1286.69 

138.50 33.80 4681.30 5967.99 
105.90 

171.10 
180.20 I 21 0.50 I 37932.10 43900.09 

. 

279.00 I 189.30 I I 

Page 4 

I 
I 182.65 0.60 109.59 44009.68 

114.50 m.30 7934.85 I 51944.53 I 
26.50 4200 I 1113.00 I 53057.53 I 

390.90 I 0.00 I I 



BASIN 1, INFIL. BARRIER 

279.6 

348.9 

b4- '"!P63 4 

=SUM(B14.B16y2 =(A16-A14) =PRODUCT(D15,E15) I=SUM(G13.F15) 

=SUM(Bl6,Bl8)/2 =(A18A16) =PRODUCT(Dl7.E17) =SUM(G15.F17) 
176 

53 

390.9 
=SUM(Bl8.B20)/2 =(A2O-A18) =PRODUCT(D19,El9) =SUM(G17,F19) 

0 
=(G19)/27 

Page 4 



BASIN1 , NON-IMPACTED CUT 

a 

0.00 I 
1 7994.90 

Page 5 



BASlNl, NON-IMPACTED CUT 

279 

279.6 

swr A\\ 

=SUM(Bl2.B14)/2 =(A1441 2) =PRODUCT(Dl3,El3) =SUM(Gl l,F13) 

=SUM(Bl4.B16)/2 =(A1 M 1 4 )  =PRODUCT(DlS.E15) =SUM(G13,F15) 

651.5 

566.1 

I .  - 1 6  

I I =SUM(Bl6,Bl8)/2 I =(Ai 8 4 1  6) I=PRODUCT(D17.E17) I=SUM(Gl5,Fl7) I 

I I=SUM(Bl8,B20)/2 I=(A2M18) I=PRODUCT(DlS,ElS) I=SUM(G17.F19) I 
I 

3 4  

Page 5 



I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
\ 

, 

I 

I 

I 

\ 
\ 

STA 3+90.9 

STA 3+48.9 

STA 2+79.6 

STA 0+68.5 

STA 0+34.67 

STA 0+10.4 
b l A  ld+m 



a 
t- 
cn 

f 

\ 

f 
LL 
v) 

w 
6 
4 + 
m 

a 
t- cn 



BASIN 2, IMPACTED STRIPPING 

I I ~~ ~ ~~ 

I I I I I 
I 0.00 I 39.60 0.00 0.00 

I I 148.25 48.30 71 60.48 7160.48 I 

339.40 I 157.80 I I 
I 130.70 49.40 6456.58 I 784021 9 

107.60 

173.80 

21 9.60 

300.45 19.70 591 8.87 13079.34 

288.65 66.20 191 08.63 321 87.97 
304.40 

272.90 

287.20 
280.05 45.80 12826.29 4501 4.26 

276.80 34.60 957728 54591.54 
254.20 I 266.40 

Page 1 

I I 
230.90 4250 I 981 3.25 64404.79 

296.70 1 195.40 I I 
I 176.60 42.70 7540.82 71 945.61 

404.60 

442.30 

0.00 
0.00 37.70 0.00 79220.63 

0.00 

I 2934-1 0 



3 



BASIN 2, IMPACTED CUT 

I 948.45 ’ 45.80 43439.01 163967.40 

Page 2 



. -  

a 



BASIN 2, FILL 

STA INCR. AREA (SF) AVG. AREA (SF) INCR. LENGTH (FT) INCR. VOL. (CF) CUM. VOL (CF) CUM. VOL (CY) e 

0.00 34.60 0.00 I 0.00 I 
0.00 4250 0.00 0.00 

I 0.00 I 4270 0.00 0.00 

388.80 

404.60 

. \,a. ; I 
L .  

0.75 49.40 37.05 37.05 

295 15.80 46.61 ’ 83.66 
1 .50 

4.40 

Page 3 

44230 a 220 37.70 8294 166.60 
0.00 



1 6 3  
L. 

4 



BASIN 2, INFIL. BARRIER 

STA 

0.00 

I 
INCR. AREA (SF) AVG. AREA (SF INCR. LENGTH (FT) INCR. VOL (CF) CUM. VOL (CF) CUM. VOL. (CY) 

0.00 
0.00 39.60 0.00 0.00 

39.60 I 0.00 I I I 
87.90 I 96.80 I 

0 0.0 . ,  6 95 

I 

Page 4 

96.20 I 19.70 1895.14 4232.86 
107.60 I 95.60 I I I 

I 91.85 I 66.20 6080.47 1031 3.33 

388.80 I 47.40 I I 



t I I I I I I I 



SW 
BASIN 2, NON-IMPACTED CUT 

44230 

I 66.20 I 29482.17 I 49589.71 
173.80 I 422.30 I 

0 22.30 37.70 840.71 971 10.97 
0.00 

3596.70 

I 33.35 I 15.80 526.93 I 9627026 
404.60 I 44.60 I 

.. . Page 5 





3 

STA 4+42.3 

STA 4+04.6 

STA 3+aa.a 

STA 3+39.4 

STA 2+96.7 

STA 2+542 

STA 2+19.6 

STA 1+73.8 

STA 1+07.6 

STA 0+87.9 

STA 0+39.6 

STA 0+00 



STA 0+87.9 

e- -.- /-- ...-..- . 

NON- WPACTED 
CUT = 455.7 Y - IB= 96.8 SF 

STA 0+39.6 

.-I . .  

6634 STA 2+19.6 
c. 

IMPACTED 
STRIPPING = 2872 SF 

IMPACTED SLOPE 
CUT = 9 7 0 3  SF fl 

w NOM-IMPACTED 
CUT = 3448 SF 

STA 1+73.8 

A/'- - - <. 
IMPACTED 

STRIPPING = 272.9 SF 

IMPACTED SLOPE /7- CUT = 926.6 SF 

NON-IMPACTED 
R I T = 4 2 2 3 s F  

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 

IwPm - S'TRIPPIM, = I 9 5 4  SF 

IMPACTEO SLOPE 
CUT = 348.6 SF - 

NON-IMPACTED 
CUT = 136.0 SF 

I B = 7 6 5 Y  

STA 2+54.2 

-._ /- ...-..--- 

IMPACTED - STRIPPING = 26&4 Y 

STA 4+04.6 

STA 3+88.8 

- 
F = S S F  - 

NON-MPACTEO 
CUT = Z W S F  

5: 47.4 SF 

STA 3+39.4 



BASIN 3, IMPACTED STRIPPING 

L. - 1 6 3 4  

Page 1 





BASIN 3, IMPACTED CUT 

STA 

h a -  1 6 3 4  

INCR. AREA (SF) AVG. AREA (SF) INCR. LENGTH (FQ INCR. VOL (CF) CUM. VOL (CF) CUM. VOL (CY) 

I I 

Page 2 



I I I  I I I I 
I I I I f 

I I I I I 



BASIN 3, INFIL. BARRIER 

I I I  I I I I I I 
Sm A 3 \  

I I 

i - d 6 3 4  

I I 
0.00 I 0.00 I I 

32.00 I 0.00 I 
1 1  36.05 I 32.90 1186.05 1186.05 

64.90 I 72.10 

255.50 I 0.00 
I I I  0.00 I 29.70 0.00 1366424 I 

I 

285.20 I 0.00 I I  I 
I 506.08 

n.75 81.10 6305.53 7491.57 

Page 3 

77.05 

008706 

55.20 4253.1 6 1 1744.73 
201.20 I 70.70 I 

I 35.35 54.30 191 9.51 13664.24 I 

I I I  I I I 



I I I r- I ! I I I 

L I I 1  I I I I 
I 1  I I 



BASIN 3, NON-IMPACTED CUT 

0.00 I 0.00 I I  

L - 1 6 3 4  

I 

I I 1  I I I I 

STA I INCR. AREA (SF) AVG. AREA (SFI INCR. LENGTH (m I INCR. VOL. (CF) I CUM. VOL (CF) I CUM. VOL (CY) 
I I I  I I I 1 

0.00 32.00 0.00 0.00 

I 146.00 1 32.90 4803.40 4803.40 
64.90 I 29200 I 

Page 4 

I I  ' 350.85 I 81.10 28453.94 33257.34 I 
146.00 

201 20 

409.70 

230.50 
324.10 55.20 17890.32 51 147.66 

119.25 54.30 6475.28 5762293 



I I I I  I I I l.(G17Yz7 , 

I 1 

I I I I I  I I I 
I I 



3TA 2+85.2 

STA 2+55.5 

STA 2+01.2 

STA 1+46 

STA 0+64.9 

. 
STA 0+32 

STA 0+00 



I 

STA 1+46 
I' 

IMPACTED 
lllllc STRIPPING = 76.7 SF 

I --/ IMPACTED SLOPE 
CUT = 270.5 SF 

NON-IMPACTED - CUT = 403.7 SF - I6 = 83.4 SF 

STA 0+64.9 
I 

IMPACTED - STRIPPING = 63.6 SF 

IMPACTED SLOPE 
CUT = 231.4 SF 

NON-IMPACTED - CUT = 292.0 SF 

IB = 72.1 SF 

STA 0+32 

e IMPACTED SLOPE 
CUT = 247.2 SF 

IMPACTED - STRIPPING = 62.0 SF 

IMPACTED SLOPE - CUT = 113.1 SF 

STA 2+01.2 

IMPACTED - STRIPPING = 63.4 SF 

IMPACTED SLOPE 
CUT = 267.0 SF 

NON-IMPACTED v CUT = 238.5 SF 

I6 = 70.7 SF 



ATTACHMENT B, DITCHES & MISC. EXCAVATION 
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Calculation Sheet 

I 

I 

1 

B 2  

ENGGE-30 (031836) 

Rev Date By Ck Tie  



[PI PARSONS 

Calculation Sheet 

Job Number WBSNumber PageNumber Sheet of 

8 3  

s t P  

0 +30 

Rev 

0+9\.b 

Date By Ck Tflle 

-. - 1 6 3 4  

WG-GE-30 (031896) 



m 
m + 
m 

I- 
cn 
a 



0 

a 

Job Number 
[?]PARSONS 

Calculation Sheet 

WBS Number Page Number Sheet of 

6 5  
Rev 

-. -' 1 6 3 4  
Date By Ck Tde 

O\TLC\ - 3 

ENG-GE-30 (031 896) 



Job Number WBSNumber PageNumber Sheet of 

Calculation Sheet Bb 

Rev Date By Ck T t e  

- 0-5  
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Calculation Sheet 
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PageNumber Sheet of 

6 7  

Rev Date By Ck Title 
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D n c W  - D-7 _I \ 0' 
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i 
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IEI PARSONS 

Calculation Sheet 
I 

Job Number 

I I 

WBS Number 

Rev 

PageNumber Sheet of Bs 
1 6 3  4 Date By Ck Tie 

4 

~ 

I /..$- A= 



Job Number 

Calculation Sheet 

\ J 

WBSNumber PageNurnber Sheet of 

0 \a 

ENGOE-30 (031896) 

Rev Date By Ck T i e  



Job Number 

Calculation Sheet 

m- \75' 

WBSNumber PageNumber Sheet of 

131 I 
Rev Date By Ck Tie 

-. 1 6 3 4  



Job Number WBSNumber PageNurnber Sheet of 

\l et-Y 

Rev Date By Ck 
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Tde 

30 ,O 

8b.q 
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-. - 1 6 3  4 
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Calculation Sheet 

PageNumber Sheet of I 
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Rev Date By Ck T i e  

. .  
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[21 PARSONS 

Calculation Sheet 

S f A  A m  

0+03 0 

Job Number WBSNumber PageNumber Sheet of 

8 6  

0 473.9 (3 

Rev 

1 

93.9 

303 

25, L) 

37.2 

5.3 

la8 

18.8 

Date By Ck Title 

Y - 1634 

ENG-GE-30 (031896). 



I?] PARSONS 

Calculation Sheet 

AaZA 

e 

33.5 

18.0 

aa.0 

I2.6 

12.8 

0 

0 

Job Number WBSNumber PageNumber Sheet of 

Blb 

lb.8 93 3 1577.5 1577.5 

Rev 

25.B 30.7 793.  I 2 3 M .  b 

Date By Ck Title 

12.8 5.3 bl. 8 3s91.7 

118.8 



El PARSONS 

Rev 

Job Number 

Date By Ck Tie 

1634 

WBS Number 1 Page Number 1 Sheet of 

ENGGE-30 (031896) 



El PARSONS 

Rev Date 

Calculation Sheet 

By Ck T i e  

I -Number 
Job Number PageNumber Sheet of 7-l 

53.3 
t 5.c  
ss.9 =’I 

NGGE-!N (031896) 



ROAD EARTHWORK 

STA 

CUT I 
I I I 

INCR. AREA (SF) AVG. AREA (SF) INCR. LENGTH (FT) INCR. VOL. (CF) CUM. VOL (CF) CUM. VOL (CY) 

0.00 

38.60 

0.00 

0.00 
0.00 38.60 0.00 0.00 

0.00 85.30 0.00 0.00 

13.25 78.70 1042.78 I 104278 I 
202.60 

272.80 

26.50 

0.00 
13.25 70.20 930.1 5 1972.93 

73.07 

I 4.80 38.60 185.28 185.28 

FILL 

I I I I I 

67.10 
I I I 1 

I 
STA 

Page 1 

INCR. AREA (SF) AVG. AREA (SF) INCR. LENGTH (FT) INCR. VOL. (CF) CUM. VOL. (CF) CUM. VOL. (CY) 

272.80 0.00 

53.39 



rn.8 lo I I I I I I 
I I I I I 

~ ~~ ~ 

I I I I I 1 
I I 



skg04354.m po165@ws316. Wed Dec 10 09:10:43 CST 1997 

UJ 
n 



SUPPORT AREA 

35200 I 0.00 

STA I INCR. AREA   SF)^ I AVG. AREA (SF) I INCR. LENGTH (FT) I INCR. VOL. (CF) I CUM. VOL (CF) 1 CUM. VOL (CY) 
1 I I I I I I 

I 

26.45 44.60 1179.67 I 4956.78 

26.45 75.00 1983.75 I 6940.53 1 

GRAVEL I 

Page 1 

AREA (SR 

38409.00 

THICKNESS (FT) VOLUME (CR VOLUME (CY) 

0.50 19204.50 71 1.28 



sm sa3 



STA 244  



AlTACHMENT C, EXCAVATION GRADING PLAN 1 



UtCAV. GRADING PLAN 1 (SUMMARY) 

, I .  . .  Page 1 



EXCAV. GRADING PIAN 1 (SUMWRY) 

LOCATION 

EXCAVATION VOL GRADING PLAN 1 

S I  c3 

VOLUME (Cv) 
qGP1XLSlEXCAVATION GRADING PLAN l'IH26 

='lGPlXLSEXCAVATION GRADING PLAN 1'!H25 

L. 1 6 3 4  

VOLUME ABOVE WAC HATERlAL 

TOTAL 

qGP1XLS)UOVE WAC MATERIAC!HS 

=(-) 

I I 
I 

~ 

I I 
~~ 

I 

Page 1 00073.8 



EXCAVATION GRADING PLAN 1 

STA INCR. AREA (SF) AVG. AREA (SF) INCR. LENGTH (FT) INCR. VOL. (CF) CUM. VOL (CF) CUM. VOL (CY) 

117271.05 

Page 2 



1 6 3  I 4 



5 W C b  ABOVE WAC MATERIAL 

STA DEPTH 1 (FQ DEPTH 2 (FT) AVG. INCR. DEPTH (FQ AVG. DEPTH (FT) AREA (SF) CUM. VOL. (CF) CUM. VOL (CY) a 
250.00 11.80 11.30 11.56 

400.00 16.80 11.00 13.90 
1273 7908.00 

Page 3 

10668.84 3728.48 





Job Number WBSNumber PageNumber Sheet of 

Calculation Sheet 

3ev Date 

I I c8 
By Ck Title 

If0.b 

\a%. \ 

assb7.q 

5 0 7 7 ~ .  a 

b7330.3 

G G E - 3 0  (031896) 



Job Number 

Calculation Sheet 

WBS Number PageNumber Sheet of I 
Rev 

I lzCs, 

1634 Date By Ck Tale 

3.3. 

2.4 

0 

0 

0 

0 

0 

0 

RREA 

b.b 

i 7 5.8 

5b. 5 

V O L  

5 9a.7 

788.7 

3\r.9 

1 
VOL k F >  

I378 .Y  

\b93.3 



Job Number 

Calculation Sheet 

Sheet of 

C \ O  

WBS Number Page Number 

.. . 

ENGGE-30 (031896) 



\ , 

i ' \ * 
2' I 

8I 
a 
c 
0 a 



INT. DITCH 2 

Page 1 



m. mal 2 

000748 



ATTACHMENT D, EXCAVATION GRADING PLAN 2 



EXCAV. GRADING PIAN 2 (TOTAL) 

L ~ A =  kxc=-Ji 

EXCAVATION GRADING PIAN 2. IFP- 
(west] 

I ecj - 6000- 
INJeeTbh Dtstt( 

Page I 

54% I I 



- 1634 

. .  .. . . . . , . w  
I . ... . -, .. . . .  .. . . .  

. . .  ... , 
: L . .  a. - .’ .- . 

. .  . 
. .  



m-r D4 
EXCAV. GRADING PLAN 2 (IFP, SF) 

I I I I I la I 
REVZ REVISED INCR. AREA FOR EACH STA AS REQUIRED, REVISED TOTAL AS REQUIRED 

‘I f E l 3 F ~ R f Z V 1 S € D  GdDla6 PLfLd ._ 

.. . 

Page 1 



_ .  1634 

-.-. 
'. . *.. 



EXCAV. GRADING PLAN 2 (AFP) 

STA 

Sir Ob 

INCR. AREA (SF) AVG. AREA (SF) INCR. LENGTH (IT) INCR. VOL. (CF) I CUM. VOL. (CF) CUM. VOL. (CY) 

I ! I 38890.07 



E x & A V . ~ p U v 1 2 0  

1634 
0 

L I I I 1 1 
I I I I I 1 1 

I 
I I I I 1 1 1 
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LEAD EXCAVATION 
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INT. DITCH 3 

4 
a 

Page 2 
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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 
(Using Intergraph Inroads program) 

Retention Basin #1: . 

Existing Surface contours: /usr/rfiledou2/po165/bsnl ex.dtm 
Proposed Surface contours:/usr/rfiles/ou2/po165/bsnlnew.dtsl 
Cut Volume = 10,5 14 cu yd 

Retention Basin #2: 

Existing Surface contours: /usr/rfiledou2/p0165/bsn2e~.dtm 
Proposed Surface contours:/usrlrfiles/ouUpol65/bsn2ne~.dtm 
Cut Volume = 17,740 cu yd 

Retention Basin #3: 

Existing Surface contours: /usr/rfiles/ou2/po 165/bdexdtm 
Proposed Surface contours:/usr/rfiles/ou2/po165/bSn3ne~.dtm 
Cut Volume = 4,920 cu yd 
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D.l.O INTRODUCTION 

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, (DOE 1997a); 

0 'Area 2, Phase I Delineation of Areas Exceeding Waste Acceptance Criteria (WAC) 
Project Specific Plan, (DOE 1997b); and 

e Project Specific Plan for Lead Delineation in the Area 2, Phase I Firing Range, 
(DOE 1997~). 

a Although the Table of Contents for this document lists 60 figures, only 5 of those figures (D-47, D-48, 

D-49, D-57, and D-58) appear in this document. All 60 figures can be found on the Internet at 

www.ead.anl.gov/'femp/srp. Posting of these figures to the Internet minimizes the effort and cost 

expended to revise and reprint numerous hard copies usually included in a document. 

Additionally, data from several SP-5 sampling events is presented and discussed in this appendix. 

Supplemental information on SP-5 can be found in Section 1.2.3 and 3.3.6 of this IRDP. 

D. 1.1 AREA 2, PHASE I SITE PREPARATION AREAS SAMPLING 

In the A2PI area, considerable site preparation activities were required prior to the remedial excavation 

work. These site preparation activities included the excavation of three stormwater retention basins 

[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 principle features of 

the area, including locations of the retention basins and excavated soils stockpiles. 

There were two goals for the predesign investigation work in the A2PI site preparation areas: a 
FERWPI-IFWPP-D.RVO.~~~UUI~ 31, 1998 (12MPM) D- 1 
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0 to determine WAC attainment in site preparation areas to be excavated; and 

0 to characterize for reuse native soil that would be excavated during the construction of 
the retention basins. 

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 that OSDF WAC.' These soils 

will be staged in the impacted stockpile identified in Figure D-1. The last stream area soils and/or fill 

material that does not meet the OSDF WAC. These will be segregated and staged elsewhere on site 

pending off-site disposal. 

The bulk of the fill material comes from the area directly north of the SF retention basin. Figure D-3 

shows the location of four cross-sectional views in this area; Figures D-4 and D-5 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. 

I 

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. 

. '  I 
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Of the 539 historical samples available in the A2PI area with total uranium results, approximately 

70 samples fall within the footprint of site 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) (DOE 1995a,b,c and DOE 1996). Figure D-6 shows the 

locations of historical sampling locations relative to the site preparation excavation work. The 

sampling locations displayed in Figure D-6 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 milligrams 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 Preuaration Samuling Investigation Results 

D. 1.1.2.1 Waste Acceutance 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 percent 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 percent coverage. 

The PSP called for 100 percent 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 6-inch 

length of the boring and submitted for total uranium analysis. In the portions of site preparation areas 
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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 D-1 and shown in Figures D-7. Figures D-8 

through D-12 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 

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 (3,500 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 D-2 and shown in Figures D-13 and D-14. The 

sampling locations in these figures are color coded by the maximum concentration of total uranium 

I observed. The average concentration for total uranium in all samples was 12 ppm, with a standard 

Gdeviation of 11 ppm and actual values ranging from 1 to 79 ppm. The physical samples collected had a 
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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 

detail in the section on characterization for reuse. The maximum total uranium concentration observed 

in these samples was only 18.1 ppm. From WAC perspective, there were no samples encountered 

within the footprint of the retention basins that yielded total uranium concentrations that would pose 

any WAC concern. 

For design purposes, the conclusion from this portion of the predesign investigation work is that there 
a 

- 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 percent 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 

< 1,030 milligrams per kilogram (mg/kg)] or for off-site disposal (total uranium concentration 

> 1,030 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 D-7). The 
e' 4 .  ;'> 
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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 the concentrations would decrease with depth. 

For the purposes of characterization for reuse, the three retention basins were treated as four distinct 

areas: the northern portion of the IFP retention basin (0.30 acres), the southern half of the IFP 

retention basin (1.0 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 

of the four areas. Soil cores were collected from each locations 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 D-15 and D-17 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 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 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. 
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Tables D-3, D-4, and D-5 summarize the readiness sampling and characterization for reuse sampling 

results. Figures D-15 through D-17 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-Bl), the selected depth was 1.5 feet; in the southern 

IFP (IFP-B2), the selected depth was 1 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 1 foot. Figures D-18 through 

D-21 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 

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 FFU. 

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. Table D-6 summarized the A2PI Characterization for Reuse statistics. 

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. 
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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) (DOE 1998) and the WAC Plan] items 

were identified in 10 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 area 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), 1 foot (31 centimeters), and 1 meter 

(100 centimeters), to better estimate the spatial extent of contamination. The maximum HPGe 

measurement for total uranium was 359.7 ppm at AFP-HS-1. 

Table D-7 summarizes the types of special and prohibited items encountered and accompanying HPGe 

information collected to characterize the immediate areas associated with these materials. Figure D-22 

contains a map that indicates the approximate location where these materials were encountered and also 

provides residual total uranium values from HPGe measurements. Figures D-23 through D-30 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 AREA 2. PHASE I WASTE ACCEPTANCE CRITERIA DELINEATION DATA 
COLLECTION 

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 Figures D-3 1. 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). 
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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 

Figures D-6 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 Characterization Investigation 

Study (Weston 1986). 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. 

a 

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 

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 OU2 RUFS and the OU5 FWFS. 
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D. 1.2.2 Summary of Waste AcceDtance Criteria Delineation SamDlinn Results 

Although historical data identified areas that would be of WAC concern in the A2PI area, aside from 

vertical bounding for SWU-1 through SWU-3 little information is provided regarding 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 SWU-1 through SWU-4 and at 1 meter for SWUS. 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 6-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 6 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. 

The actual work deviated from the original PSP in two significant ways. First, because of GPS 

problems, mobile RTRAK 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; at a minimum, soil samples 

immediately above and below the submitted intervals were automatically archived to allow for future 

retrieval of the sample for analysis to determine vertical WAC bounding. 
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Results from soil sampling are tabulated in Table D-8 with results for the in situ HPGe measurements 

in the above-WAC area tabulated in Table D-9. Figures D-32 through D-36 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 1 meter. Sampling results are 

mapped in Figures D-32 through D-35 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 Geoprobe@ bores were sunk in a multitude of locations (see Table D-1 1 for sample 

coordinates and surface elevations). In some locations, multiple Geoprobe@ bores were used because of 

refusal and/or a significant number of unretrieved 6-inch cores. The typical depth of these bores was 

27 feet, divided into 6-inch intervals. Figure D-36 shows the locations of these cores, with the 

locations color coded by the maximum concentration of total uranium encountered. 

The Project Specific Plan for Delineation of Areas Exceeding WAC Area 2, Phase I (DOE 1997b) 

originally called for any 6-inch sample 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. 

a 

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 c 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. 

Table D-8 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. All soil samples exhibiting 

beta-gamma scans of less than 100 ccpm were well below the WAC for total uranium (highest 

concentration was 221 mg/kg). Based upon this comparison, beta-gamma scans < 100 ccpm are likely a 
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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 D-37 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) withe background levels removed. The 

Pearson correlation coefficient for the data contained in the scatter plot in Figure D-37 is 0.83. This 

establishes that there is a good connection between beta-gamma screening results and total uranium 

concentrations over the entire range of concentrations observed in the SWUJ borings. This connection 

is also visually evident in the histogram in Figure D-37, which shows the fraction of samples that had 

WAC concerns for various levels of scanned activity. Of 198 samples collected with a corrected 

activity less than 400 ccpm, none contained total uranium concentrations in excess of total uranium 

WAC. Of the 34 samples with corrected activities greater than 1,000 ccpm, 30 also had total uranium 

concentrations in excess of &e WAC. The samples from SWU-5 provide consistent and convincing 

evidence that a 400 ccpm gross activity screen can be used to determine the absence of above-WAC 

concentration while a 1,000 ccpm gross activity screen almost always demonstrates the existence of 

above-WAC concentration. Gross activity results between 400 and 1,000 ccpm indicated additional 

analysis may be required to definitively establish the presence or absence of above-WAC material. 

Figure D-38 shows the names of each of the borings in the vicinity of SWU-5, and also indicates the 

locations and orientation of cross-sections constructed from these borings. Figures D-39 through D-46a 
, 

present cross-sections for SWU-5. 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 SWU-5. 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 SWUJ area 

contains uranium concentrations exceeding the WAC. Third, the boundary between the flyah 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 61 borings 

completed in the'SWU-5 area, 13 were completed in the sands or sand/gravel of the Great Miami 

Aquifer (GMA), 19 had no recovery at the bottom of the boring, 7 encountered refusal before reaching 

the bottom of the boring, 13 were completed in clay, and 9 were completed in debridflyash. 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 13 borings completed in clay, 8 at the boring bottom had beta-gamma 

screens of 0 ccpm, 2 had beta-gamma screens of 50 ccpm, 1 had a beta-gamma screen of 100 ccpm, 

and 1 had a beta-gamma screen of 650 ccpm; 1 was above the total uranium WAC. 

At the request of the Ohio Environmental Protection Agency (OEPA), additional borings were 

completed in the above-WAC area in A2PI [SWU-5-41, SWU-542, SWU-5-43, SWU-5-43A, and 

SWU-5-44 (see Figures D-36, D-48, and D-49)] to further bound the northern, western, and eastern 

extent of the suspected above-WAC area. All sampling activities were conducted as described in the 

Project Specific Plan Delineation of Areas Exceeding WAC, A2PI PSP (DOE 1997b), and 

V/FCN 20.03.13.02-16. In order to obtain sufficient volume for lab analysis, one boring for collection 

of the FDF sample was completed (SWU-5-41, SWU-5-42, SWU-543, SWU-5-43A, and SWU-5-44) 

and an adjacent boring was completed for the collection of the OEPA sample (SWU-5-EPA41, 

SWU-5-EPA42, SWU-5-43A, and SWU-5-EPA44). Table D-12 reflects these designations. 

The EPA-designated samples were analyzed at an off-site laboratory for total uranium and Tc-99 by the 

KPA method. When analysis results were received by OEPA, a significant difference between the 

OEPA's off-site laboratory analysis and the on-site FEMP laboratory analysis (by ICP/MS) was noted. 

The unused portion of the OEPA soil samples (SWU-5-EPA41-24, SWU-EPA43-37, and 

SWU-5-EPA43-38) were sent to the FEMP on-sire laboratory for total uranium analysis by ICP/MS. 

The results are summarized in Table D-12. 

There may be several reasons for the initial significant differences between the FDF and OEPA 

analyses : 
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0 the extreme heterogeneity of soil in A2PI 
0 

0 

the OEPA boring was located approximately 1 foot from the FDF boring 
the extreme difficulty in truly duplicating any soil sample. , 

As a conservative measure, a 10-foot x 10-foot area around SWU-5-41 will be demarcated at 559 msl; 

the material within this area will be removed to a 1-foot depth (558 msl) and disposed of as above- 

WAC material. 

As shown in Table D-8, elevated total uranium concentrations were detected in SWU-5-43 

11030 milligrams per kilogram (mg/kg) or parts per million (ppm) at 17.5 to 18 feet, 1140 mg/kg at 

18 to 18.5 feet, 2270 mg/kg at 18.5 to 19 feet, and 2390 mg/kg at 19 to 19.5 feet] and SWU-5-43A 

(3220 mg/kg or ppm at 18 to 18.5 feet). This was not unexpected since the boring was located 

approximately 1 foot southeast of SWU-5-15 which also exhibited elevated total uranium concentrations 

(9090 ppm at 18.5 to 19 feet). The vertical extent of the above-WAC horizon exceeded that of 

SWU-5-15, however, occurring at 558.76 feet mean sea level (msl). 

’ 

- 

In addition to the soil sampling conducted, an HPGe scan was conducted in the IFP area. Originally, a 

grid was established to obtain as close to 100 percent coverage as. Due to terrain, accessibility, and 

weather conditions, 100 percent coverage was not possible. Table D-8 summarizes the HPGe 

measurements; the highest measurement taken was 59.8 ppm. 

The construction drawings and technical specifications haven been revised through the Design Change 

Notice (DCN) process to modify excavation in the above-WAC area. The excavation approach and 

requirements for the top of the above-WAC area will be revised to include excavating the material from 

elevation 560 io 558 in two lifts that will each be approximately 1 foot thick. 

Figures D-47, D-48, and D-49 (located in map pocket) shown the aerial extent of the above-WAC area, 

boring 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: 

oQO8QG 
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e 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 

e 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 clearhown glass in 
debris. 

In instances where no saniple interval was recovered, the last interval retrieved above the no recovery 

zone and, if applicable, the first interval recovered below the no recovery zone was 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, the no 

recovery intervals were assigned a value of 2). Table D-12 summarizes boring locations, sample 

intervals, and indicator codes. 

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 four cross-sections; the maximum 

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 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 Acceutance Criteria Investbation Work in "Contaminated Areas" 

In the past, several areas within A2PI have been identified as "contaminated areas. 

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 D-50 shows the locations of these 

This identification 

4 
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"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 I 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. 

The investigation work in the lead firing range had two objectives: 

0 to determine the extent of lead contamination above its 400 mg/kg FFU 

0 to determine whether the material present in the lead firing range possesses the toxicity 
characteristics for lead as defined by RCRA. 

The Former Firing Range is located in an area comprised of both fill (non-native material) and native a 
soil. The remediation driver in the fill area is excavation/removal 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. 

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-51 through D-53; Tables D-13 

and D-14 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 eet, respectively. As can be seen in Figure D-54, the TCLP lead contours mirror the 
Q0QB0 ' ?  
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400 mg/kg contours. Therefore, any soil exhibiting total lead concentrations at or above 400 mgkg 

will be excavated and disposed of as toxicity characteristic hazardous waste. 

D. 1.3.1 Summary 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 area. In January and February 1992, vertical and horizontal boring 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 OU2 RI and are mapped in Figure D-5 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 leadcontaminated 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 FFU 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 percent 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 D-52 contains the results from this sampling effort. 

D. 1.3.2 Summarv of Lead Firinp Ranpe 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, W F S  data, 

subsequent soil sampling, and available XRF data. These samples were analyzed by either graphite 

furnace atomic absorption or ICP/MS. Three of the samples were 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, 
I ( _  

with half sieved for bullet debris before the TCLP analysis, and the other half analyzed with the bullet 

- i .  
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debris included. In both cases, the TCLP analysis was conducted in accordance with SW846. 

Figure D-53 and Table D-14 provide the results from this investigation. 

At the request of the OEPA, additional samples (see Figure D-56) were collected from the former 

firing range and analyzed for lead, both total and Toxicity Characteristic Leaching Procedure (TCLP) 

concentrations. All sampling activities were conducted in accordance with the Project Specific Plan for 

Lead Delineation in the Area 2, Phase I Firing Range (DOE 1997d), and V/FCNs 20.03.13.04-01 

through 20.03.13.04-5. Six additional locations were selected for sample collection: A2PIPB-25, 

A2PIPB-26, A2PIPB-27, A2PIPB-28, A2PIPB-29, and A2PIPB-30. The data from this sampling effort 

is summarized in Table D-14. 

Total lead concentrations above 400 ppm were found in nine samples: A2PIPB-25 (736 ppm 

at 0 to 0.5 feet), A2PIPB-26 (793 ppm at 0 to 0.5 feet), A2PIPB-27 (534 ppm at 0 to 0.5 feet and 

564 ppm at 0.5 to 1 foot), A2PIPB-28 (2115 ppm at 0 to 0.5 feet), A2PIPB-29 (792 ppm at 

0 to 0.5 feet and 963 ppm at 0.5 to 1 foot), and A2PIPB-30 [11,930 ppm and 117 ppm at 0 to 0.5 feet 

(the first analytical results for total lead were not consistent with the TCLP lead results for the same 

sample and were re-extracted and reanalyzed, resulting in the second value)]. The TCLP lead 

concentrations were exceeded in three locations: A2PIPB-25 (5.21 mg/L at 0 to 0.5 feet), A2PIPB-26 

(6.32 mg/L at 0 to 0.5 feet), and A2PIPB-28 (26.65 mg/L at 0 to 0.5 feet). 

Based on the analytical results of the above sampling, four additional locations were selected for 

sampling: A2PIPB-3 1 , A2PIPB-32, A2PIPB-33, and A2PIPB-34. Analytical data for these locations 

are also presented in Table D-14. Total lead concentrations above 400 ppm were found in one of the 

samples from the additional four locations: 1780 ppm detected in A2PIPB-34A at 0.5 to 1 foot. None 

of the additional four locations yielded samples exceeding the TCLP lead concentration of 5 mg/L. 

' 

The total lead excavation boundaries are shown in Figures D-57 and D-58. 

D. 1.4 SP-5 CHARACTERIZATION 

Although previous sampling was conducted at SP-5, additional characterization was necessary to 

determine SP-5 material disposition. Real-time measurements were collected over the SP-5 surface 

using the RTRAK and HPGe systems. Soil sampling was conducted in April and May 1998; analysis 

included total uranium, technetium-99, and two semi-volatiles [4-nitroaniline and 
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bis(2chloroisopropyl)ether]. The data generated was a result of all sampling events and was used to 

develop the excavation strategy for SP-5 (discussed in Section 3.3.6 of this IRDP). 

D. 1.4.1 Summary of Pertinent Historical Data 

Previous sampling and analysis of SP-5 includes total uranium data from a 1990 Remedial Site 

Evaluation sampling event, a 1993 Removal Action 17 sampling event, and the 1994 OU3 W F S  

sampling. According to the PSP for Sampling of Soil Pile 5 (SP-5) for OSDF WAC Attainment 

(DOE 1998), all historical data for SP-5 is listed in Appendix E of the PSP. 

D. 1.4.2 Summary of SP-5 Characterization Results 

The SP-5 sampling strategy consisted of real-time gamma measurements over the surface of the 

stockpile as well as a phased physical sampling program throughout Area 1 of SP-5 (see Figure D-59). 

Phase I physical sampling included random samples throughout the pile as well as biased sampling to 

investigate an elevated total uranium sample (941 mg/kg) collected during a previous sampling event. 

Phase II physical sampling was performed to further define the limits of total uranium above-WAC 

material in the southwest comer of the stockpile. A secondary objective of this PSP was to assess the 

amount, physical characteristics, and type of debris staged at the east end of the stockpile and to 

qualitatively assess the amount of debris imbedded in the stockpiled soils. This information provided 

direction for excavation activities for the stockpile. 

Selection of WAC constituents of concern (COCs), as well as sample locations, is discussed in 

Section 1.3 of the above-referenced PSP. All sampling activities were conducted in accordance with 

the PSP and associated V/FCNs (50.03.52.03-1, 50.03.52.03-2, and 50.03.52.03-3). Analytical results 

for the four COCs [total uranium, technetium-99, 4-nitroaniline, and bis(2-chloroisopropyl)ether] are 

summarized in Table D-15. 

D. 1.4.2.1 Real-time Monitoring, 

Real-time monitoring of the existing surface of SP-5 Area 1 was performed using both RTRAK and 

HPGe. As described above, Area 2 of SP-5 is located on the east side of SP-5 and consists of 

construction debris; this debris was not accessible with the FEMP real-time equipment and, therefore, 

no real-time monitoring was performed in this area. The RTRAK was used to scan the top, western 

and southern sides of the pile; the HPGe was used to scan the north side of the pile (see Figures D-60). 
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Total uranium concentrations above the OSDF WAC or the equipment real-time trigger levels 

(721 ppm for RTRAK and 947 ppm for HPGe) were not detected. The highest HPGe reading was 

226 pprn of total uranium and was located in the suspected "shine" area (as described below). The 

highest HPGe reading outside the suspected shine area was 97 ppm. The highest RTRAK reading was 

approximately 125 ppm in' the suspected shine area; other areas outside the "shine" area were in the 

50 ppm range. 

Real-time monitoring results indicate that there is "shine" on the north and east sides of SP-5. Shine is 

defined (in the User's Manual) as gamma rays detected by an RTRAK or HPGe detector that originate 

outside the field of view of that detector. Shine in SP-5 is radiological interference that is suspected to 

be caused by the T-hoppers located to the east of SP-5 and the thorium warehouse (Building 61) to the 

northeast. The shine increases the apparent readings above the actual concentrations in the soil and 

cuases a more conservative decision regarding WAC attainment. Based on the assumption that the 

surface of SP-5 generally contains fairly uniform levels of uranium concentrations, the shine appears to 

have produced increased radiological readings with both RTRAK and HPGe detectors in the northern 

and eastern portions of SP-5. 

a RTRAK. The shine appears to affect RTRAK readings by creating an apparent 
increase in the estimated total uranium concentrations of approximately 100 ppm. This 
increase is limited to approximately the easternmost 20 feet of the top of Area 1 of 
SP-5. 

a HPGe. The shine appears to have produced an apparent increase in estimated total 
uranium concentrations generally increasing toward the east. The HPGe readings on 
the northwest side of SP-5 range from 44 to 97 ppm (with most readings in the 40 to 
50 range). The HPGe readings on the northeast side range from 65 to 226 ppm (with 
most readings in the 80 to 160 range). Therefore, the shine appears to create an 
increase of approximately 40 to 110 ppm. 

D. 1.4.2.2 Total Uranium SamDling: Activities 

Originally, 22 locations within SP-5 were identified for sample collection and total uranium analysis; 

multiple attempts were necessary in several locations (7A, 17C, and 18A) to obtain full depth cores 

and/or sufficient media volume for analysis. Upon discovery of concentrations exceeding the total 

uranium WAC in the southwest comer of the pile, additional locations (8A, 8B, 8C, 19, 20, and 21) 

were added to delineate the extent of the above-WAC area. As stated in the PSP and 
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V E C N  50.03.52.03-2, only sample intervals exhibiting 2 100 ccpm or the interval immediately above 

and/or below were submitted for analysis. 

A total of 66 samples were analyzed for total uranium; results ranged from 6.9 ppm (2.9 - 3.4 feet) in 

Boring SP5-16 to 4300 ppm (11.2 - 11.75 feet) in Boring SPS-1 (see Table D-15 and Figure D-59). 

D:l.4.2.3 Technetium-99 Sample Activities 

There were 22 lcoations identified within SP-5 for sample collection and technetium-99 analysis; 

multiple attempts were necessary in several locations (7A, 17C, and 18A) to obtain full depth cores 

and/or sufficient media volume for analysis. Technetium-99 analysis was conducted on sample 

intervals collected for total uranium analysis, therefore, only sample intervals exhibiting 2 100 ccpm or 

the interval immediately above and/or below were submitted for technetium-99 analysis. 

A total of 53 samples were .analyzed for technetium-99; results ranged from less than method detection 

limits (< MDL) to 78 pCi/g (6.5 to 7 feet) in Boring SP5-11 (see Table D-15 and Figure D-59). 

D. 1.4.2.4 Semi-Volatiles Sample Activities 

Fourteen samples were analyze for two semi-volatiles: 4-nitroaniline and bis(2-chloroisopropy1)ether. 

These samples were sent to an off-site laboratory for analysis. As can be seen in Table D-15, 

concentrations above the method detection limits were not detected. 
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TABLE D-1 
AREA 2, PHASE I SITE PREPARATION 

HIGH PURITY GERMANIUM DETECTOR MEASUREMENTS 

Location Identification HPGe Reading (mg/kg) 

FA-W-1-G 7.5 
FA-W-2-G 14.5 

FA-W-3-G 11.8 
FA-W-4-G 13.4 
FA-W-5-G 11.0 
FA-W-6-G 14.0 

FA-W-7-G 12.2 
FA-W-8-G 17.4 
FA-W-9-G 15.6 
FA-W- 10-G 17.6 
FA-W-11-G 20.0 
FA-W- 12-G 27.3 
FA-W-13-G 18.3 

FA-W-14-G 25.1 
FA-W- 15-G 22.5 
FA-W-16-G 11.6 
FA-W-17-G 9.8 
FA-W-18-G 11.2 
FA-W-19-G 10.6 
FA-W-20-G 18.0 
FA-W-22-G 10.1 

FA-W-23-G 10.7 
FA-W-24-G 14.3 
FA-W-26-G 11.0 
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 
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Location Identification HPGe Reading (mg/kg) 

FA-W-35-G 
FA-W-36-G 
FA-W-37-G 
FA-W-38-G 
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-W46-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-53-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 ,.: - . . .  2 . 

' L  
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13.8 
21.6 
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 
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 
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TABLE D-1 
(CONT'D) 

Location Identification HPGe Reading (mg/kg) 

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 
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-81-G 
FA-W-82-G 
IFP-B 1 - 1 -G 
IFP-B 1 -2-G 
IFP-B 1 -3-G 
IFP-B 14-G 
IFP-B 1 -5-G 

' IFP-Bl-6-G 
FP-B 1 -7-G 
IFP-B 1 -8-G 

IFP-B 1 -9-G 
IFP-B1-IO-G 
IFP-B 1 - 1 1 -G 
FP-B1-12-G 
IFP-B 1 - 13-G 
IFP-B1-14-G 
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1438 
18.2 
12.7 

7.5 
12.5 
17.9 
22.9 
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 ' 
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TABLE D-1 
(CONT'D) 

Location Identification HPGe Reading (mg/kg) 

IFP-B1-15-G 20.5 
IFP-B 1 - 16-G 13.1 
IFP-B2- 1 -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 . 

37.0 
16.1 
17.6 
13.4 
14.1 
11.9 
12.9 
13.1 
10.5 
13.3 

IFP-B2-11 -G 
IFP-B2-12-G 
IFP-B2- 13-G 
IFP-B2- 14-G 
IFP-B2-15-G 
IFP-B2-16-G 

SF-B- 1 -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 
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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 
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TABLE D-1 
(COW 'D) 

Location Identification HPGe Reading (mg/kg) 

SF-B- 15-G 
SF-B-16-G 
AFP-B- 1 -G 
AFP-B-2-G 
AFP-B-3-G 
AFP-B4-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 
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 1 -G 
NFA-12-G 
NFA- 13-G 
NFA-14-G 

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 
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 000813 
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Location Identification HPGe Reading (mg/kg) 

NFA- 15-G 18.5 
NFA- 16-G 18.6 
NFA- 19-G 13.5 
NFA-20-G 12.6 
NFA-2 1 -G 12.1 
NFA-22-G 16.0 . 

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 
NFA-37-G 
NFA-38-G 
NFA-39-G 
NFA-40-G 
NFA-41-G 
NFA-42-G 
NFA-43-G 
NFA-44-G 
NFA-45-G 
NFA-46-G 
NFA-47-G 
NFA-48-G 

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 
19.6 
7.7 
16.0 
24.8 
22.3 
25.0 
20.2 
13.7 
13.1 
15.7 
10.8 
17.4 
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FEMP-k2fi-IP-FINAL 

, 2502-W-0029, Revision 0 
July 1998 

TABLE D-1 
(CONT'D) 

Location Identification HPGe Reading (mg/kg) 

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-6 1 -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 
NFA-72-G 
NFA-73-G 
NFA-74-G 
NFA-75-G 
NFA-76-G 
NFA-77-G 
NFA-78-G 
NFA-79-G 

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 
12.2 
3.6 
10.6 
9.1 
15.7 
21.1 
23.3 
24.2 
22.8 

Y .  . .. . I  
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FEMP-A2PI-Ip-FrNAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-1 
(CONT'D) 

_____ ~ 

Location Identification HPGe Reading (mg/kg) 

NFA-80-G 20.3 
NFA-8 1 -G 17.9 
NFA-82-G 13.1 
NFA-83-G 11.3 
NFA-84-G 12.7 
NFA-85-G 11.6 
NFA-86-G 14.9 
NFA-87-G 14.7 
NFA-88-G 15.0 
NFA-89-G 20.7 
NFA-90-G 13.9 
NFA-91-G 28.2 
NFA-92-G 24.7 

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) 
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'.u - 
FEMP-A2PI-IP-FINAL 

2502-WP-0029, Revision 0 
July 1998 

TABLE D-2 
AREA 2, PHASE I SITE PREPARATION FILL AREAS 

HIGH PURITY GERMANIUM AND SOIL SAMPLING RESULTS 

HPGe Reading 
(mg/kg) 

HPGe Locationb Total Uranium 
(mg/kg)a Depth (ft) 

Soil Sample 
Identification 

FA-W 1- 1-R 0-2 

FA-W 1 -2-R 0-2 

FA-W 1-3-R 0-2 

FA-W1-4-R 0-2 

FA-W 1-5-R 0-2 

FA-W 1-6-R 0-2 

FA-W 1-7-R 0-2 

FA-W2-7-R 2-4 

FA-W3-7-R . 

FA-W 1-8-R a 4-6 

0-2 

FA-W2-8-R 2-4 

FA-W 1-9-R 0-2 

FA-W2-9-R 2-4 

FA-W 1- 10-R 0-2 

FA-W1-11-R 0-2 

FA-W2-1l-R 2-4 

FA-W 1- 12-R 0-2 

FA-W 1- 13-R ' 0-2 

FA-W 1- 14-R 0-2 

FA-Wl-15-R 0-2 

FA-W 1- 16-R 0-2 

FA-W 1- 17-R 0-2 

FA-W2- 17-R 2-4 

FA-W 1- 18-R a l  FA-W 1- 19-R 

0-2 

0-2 

FA-W 1-20-R 0-2 

FER\A2PI\A2PI_IP\APPD\TABLESUuly 27, 1998 (2:37PM) 

2 

12 

12 

11.6 

8.6 

10.8 

10.2 

5.2 

3 

18 

8 

9 

2 

18 

10 

3 

19 

16 

16 

12 

14 

5 

2 

8 

6 

17 

1 of5 

FA-W-1-G 

FA-W-2-G 

FA-W-3-G 

FA-w-~-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 1-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 1-18-G 

FA-W- 19-G 

FA-W-20-G 

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 
. I  

18.0 . 

4 



FEMP-A2PI-Ip-FINAL 
, ' 2502-WP-0029, Revision 0 

July 1998 

TABLE D-2 
(CONT'D) 

Uranium H P G ~  bcationb HPGe Reading 
(mg/kg)a (mg/kg) 

Depth (fi) 
Soil Sample 

Identification 

FA-W 1-2 1-R 0-2 9 NC NC 

FA-W2-21-R 2-4 3 NC 

FA-W3-21-R 4-6 2 NC 

FA-W 1-22-R 0-2 15 FA-W-22-G 10.1 

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 

0-2 

2-4 

4-6 

6-8 

0-2 

0-2 

2-4 

0-2 

2-4 

8 FA-W-23-G 10.7 

3 

11 

10 

7 FA-W-24-G 14.3 

6 NC NC 

4 NC 

4 FA-W-26-G 11.0 

4 

FA-W3-26-R 4-6 4 

FA-W 1-27-R 0-2 

FA-W2-27-R 2-4 

FA-W3-27-R 4-6 

FA-W 1-28-R 0-2 

FA-W2-28-R 2-4 

FA-W3-28-R 4-6 

FA-W 1-29-R 

FA-W2-29-R ' 

0-2 

2-4 

11 NC NC 

7 NC 

6 NC 

5 FA-W-28-G 14.6 

18 

7 

15 FA-W-29-G 26.8 

13 

FA-W3-29-R 4-6 11 

FA- W4-29-R 6-8 12 

FA-W5-29-R 8-10 9 

FA-W6-29-R 10-12 12 
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FEMp-A2PI-IP-FINAL 
2502-wP-0029, Revision 0 

July 1998 

TABLE D-2 
(CONT'D) 

Soil Sample 
Identification 

FA- W7-29-R 

FA-W 1-30-R 

FA- W2-3 0-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-W3-31-R 

12-14 

0-2 

2 4  

4-6 

6-8 

8-10 

10-12 

12-14 

0-2 

2 4  

4-6 

3 

5 

13 

7 

9 

3 

4 

2 

79 

34 

24 

FA-W4-3 1-R 6-8 41 

FA-W5-3 1-R 8-10 28 

FA-W6-31-R 10-12 11 

FA-W7-31-R ' 12-14 4 

FA-W-30-G 29.6 

FA-W-3 1-G 18.7 

FA-W 1-32-R 0-2 

FA-W2-32-R 2-4 

11.1 FA-W-32-G 17.7 

11 

FA-W3-32-R 4-6 15 

FA- W4-3 2-R 6-8 13 

FA-W5-32-R 8-10 9 

FA-W 1-33-R 0-2 26 FA-W-33-G 35.9 

FA-W 1-34-R 0-2 8 FA-W-34-G 4.6 

FA-W2-34-R 2 4  

FA-W3-34-R 4-6 

FA- W4-34-R a- FA-W5-34-R 

6-8 

8-10 

3 

4 

3 

3 
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FEMp-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-2 
(CONT'D) 

HPGe Reading HPGe Locationb Total Uranium 
(mgk2)a ( m g W  - 

Depth (ft) 
Soil Sample 

Identification 

FA-W1-35-R 

FA-W1-36-R 

FA-W 1-37-R 

FA-W 1-38-R 

FA-W1-39-R 

FA-W 1 -40-R 

FA-W 1-41-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-W1-47-R 

FA- W2-47-R 

FA-W1-48-R 

FA-W2-48-R 

FA-W3-48-R 

FA-W1-49-R 

FA-W2-49-R 

QQ Qf336FA-w3 -49R 

0-2 

0-2 

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 

FER\A~PI\A~PI-IP\APPD\TABLE.SUU~~ 27, 1998 (2:37PM) 

16 

17 

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 

4 o f 5  

FA-W-35-R 

FA-W-36-R 

FA-W-37-R 

FA- W-3 8-R 

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 

13.8 

21.6 

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 



L- 1 6 3 4  
FEMP-A2PI-IP-FINAL 

2502-WP-0029, Revision 0 
July 1998 

TABLE D-2 
(CONT’D) 

HPGe Reading 
(mg/kg) 

HPGe Locationb Soil Sample 
(mgkg)” Identification Depth (ft) 

FA-W 1-50-R 

FA- W2-50-R 

FA-W3-50-R 

FA-W1-51-R 

FA-W2-51-R 

FA-W3-5 1 -R 

FA-W 1-52-R 

FA-W2-52-R 

FA-W3-52-R 

FA-W 1-53-R 

FA-W2-53-R 

FA-W 1-54-R 

FA-W2-54-R 

0-2 

2-4 

4-6 

0-2 

2-4 

4-6 

0-2 

2-4 

4-6 

0-2 

2-4 

0-2 

2-4 

18 FA-W-50-G 17.1 

2 

2 

51 ’ FA-W-51-G 14.9 

15.6 

1 

20.6 FA-W-52-G 11.2 

6 

1 

14.2 FA-W-53-G 

6 

16.5 FA-W-54-G 

1 

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) 
a Results reported as dry weight 
Measurement taken at ground surface only; location identification shown on 0-2 ft  interval 

14.1 

15.7 
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@ 
FEMP-A2PI-IP-FINAL 

2502-wP-0029. Revision 0 
July 1998 

TABLE D-3 
AREA 2, PHASE I SITE PREPARATION 

CERTIFICATION READINESS (PRELIMINARY) ANALYTICAL RESULTS 

Soil Sample Identification Depth (ft) Uranium-238 @Ci/g)a 

IFP-B 1 -E- 1 0.5-1 2.6 

IFP-B 1-P3- 1 1-1.5 0.9 

IFP-B 1-P4- 1 

IFP-Bl-P5-1 

1.5-2 

2-2.5 

0.7 

0.6 

IFP-B 1-P2-2 

IFP-B 1-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 0.5-1 1.7 

IFP-Bl-P3-3 

IFP-B 1-P4-3 

1-1.5 

1.5-2 

2.1 

0.9 

IFP-B 1-P5-3 2-2.5 0.5 

IFP-B 1-P2-4 0.5-1 4.7 

IFP-Bl-P3-4 1-1.5 3.1 

IFP-Bl-P4-4 1.5-2 3 .O 

IFP-B 1-P5-4 2-2.5 2.4 

IFP-B2-P2-1 

IFP-B2-P3-1 

0.5-1 

1-1.5 

1 .o 
0.4 

IFP-B2-P4- 1 1.5-2 0.5 

IFP-B2-P5- 1 2-2.5 0.5 

IFP-B2-P2-2 0.5-1 0.9 

IFP-B2-P3-2 

IFP-B2-P4-2 

IFP-B2-P5-2 

1-1.5 

1.5-2 

2-2.5 

0.4 

0.3 

0.4 

0.5-1 

1-1.5 

2.5 

0.7 

000828 
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a 2502-WP-0029, Revision 0 
July 1998 

TABLE D-3 
(CONT'D) 

Soil Sample Identification Depth (ft) Uranium-238 @Ci/g)a 

1.5-2 

2-2.5 

0.3 

0.3 

IFP-B2-P2-4 

IFP-B2-P3-4 

IFP-B2-P4-4 

IFP-B2-P5-4 

0.5-1 

1-1.5 

1.5-2 

2-2.5 

1 .o 
0.4 

0.4 

0.4 

SF-B-P2-1 

SF-B-P3-1 

SF-B-P4-1 

0.5-1 

1-1.5 

1.5-2 

1.7 

1.8 

1.3 

SF-B-P5-1 2-2.5 0.9 

a SF-B-P2-2 0.5-1 2.4 

SF-B-P3-2 1-1.5 2.1 

SF-B-P4-2 1.5-2 1.6 

SF-B-P5-2 2-2.5 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 0.5-1 3.7 

SF-B-P3-4 1-1.5 4.8 

SF-B-P4-4 1.5-2 5.3 

SF-B-P5-4 2-2.5 5.7 

SF-B-P6-4 2.5-3 1.9 

SF-B-P7-4 3-3.5 2.3 

SF-B-P8-4 3.5-4 1.0 

SF-B-P9-4 4-4.5 0.7 

SF-B-P10-4 4.5-5 0.5 
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FEMp-A2PI-IP-FINAL 
2502-W-0029, Revision 0 

July 1998 

TABLE D-3 
(CONT’D) 

Soil Sample Identification Depth (ft) Uranium-238 @Ci/g)” 

AFP-B-P2-1 0.5-1 0.6 

AFP-B-P3-1 

AFP-B-P4-1 

AFP-B-P5-1 

1-1.5 

1.5-2 

2-2.5 

0.5 

0.4 

0.4 

AFP-B-P2-2 0.5-1 
~~ 

0.4 

AFP-B-P3-2 1-1.5 0.4 

AFP-B-P4-2 1.5-2 0.4 

AFP-B-P5-2 2-2.5 0.5 

AFP-B-P2-3 0.5-1 , 0.6 

AFP-B-P3-3 

AFP-B-P4-3 

AFP-B-P5-3 

1-1.5 

1.5-2 

2-2.5 

0.3 

0.4 

0.4 

AFP-B-P2-4 

AFP-B-P3-4 

AFP-B-P4-4 

AFP-B-P5-4 
ud 

0.5-1 

. 1-1.5 

1.5-2 

2-2.5 

0.8 

0.4 

0.4 

0.4 

a Results reported as dry weight 
IFP-B1/B2 = Inactive Flyash Pile Basin 1 (northern section)/Basin 2 (southern section) 
SF-B = South Field Basin 
P = Preliminary sampling 
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FEMP-A2R-IP-FINAL 
2502-WpMn9. Revision 0 

July 1998 

TABLE D-4 
AREA 2, PHASE I SITE PREPARATION CHARACTERIZATION FOR REUSE, 

RADIOLOGICAL ANALYTICAL RESULTS 

Result" Validation 
(Pew . 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 

Technetium-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 

~horiim-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 U ranium-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 
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FEMP-A2PI-IP-FINAL 
0 2502-WP-0029, Revision 0 

July 1998 

TABLE D-4 
(CONT'D) 

ResulP Validation 
@ C W  Qualifierb Sample Identification Depth (ft.) Parameter 

AFP-B-C-5-R 1-1.5 Uranium-238 1 .o J 
Thorium-232 0.34 J 

Thorium-230 1.1 J 

Technetium-99 1.2 UJ 

Radium-226 0.69 J 

Neptunium-237 0.033 UJ 
AFP-B-C-6-R 1-1.5 Uranium-238 1.1 J 

Thorium-232 0.92 J 

Thorium-230 0.97 J 

Technetium-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 

Thorium-230 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 



FEW-A2PI-IP-FINAL 
2502-WP-0029. Revision 0 

July 1998 

TABLE D-4 
(CONT'D) 

Result" Validation 
@ C W  Qualifierb Sample Identification Depth (ft.) Parameter 

AFP-B-C-9-R 1-1.5 Uranium-238 0.83 J 

Thorium-23 2 0.84 J 

Thorium-230 0.69 J 

Technetium-99 1.4 UJ 

Radium-226 0.97 J 

Neptunium-237 0.0464 UJ 

AFP-B-C-10-R 1-1.5 Uranium-238 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 

AFP-B-C-11-R 1-1.5 Uranium-238 0.51 J 

Thorium-232 0.47 J 

Thorium-230 0.66 J 

Technetium-99 1.4 UJ 

Radium-226 0.68 J 

Neptunium-237 0.0368 UJ 

AFP-B-C- 1 1 -R-D 1-1.5 Uranium-238 0.69 J 

Thorium-232 0.48 J 

Thorium-230 0.54 J 

Technetium-99 1.4 UJ 

Radium-226 0.75 J 

Neptunium-237 0.0396 UJ 
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FEMP-AILPI-IP-FINAL a 2502-WP-0029, Revision 0 
July 1998 

TABLE D-4 
(CONT'D) 

Result" Validation 
@Ci/g) Qualifie? Sample Identification Depth (ft.) Parameter 

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-23 7 0.0606 UJ 

AFP-B-C- 13-R 1-1.5 Uranium-238 1.1 J 

Thorium-232 0.99 J 

Thorium-230 0.72 J 
Technetium-99 1.6 UJ 

Radium-226 1.2 J 

Neptunium-237 0.06 UJ 

AFP-B-C-14-R 1-1.5 Uranium-23 8 1.3 J 

Thorium-232 1 .o J 

Thorium-230 0.69 J 

Technetium-99 1.5 UJ 

Radium-226 1.2 J 

Neptunium-237 0.0644 UJ 

AFP-B-C-15-R 1-1.5 Uranium-238 1.5 J 

Thorium-232 1.1 J 

Thorium-230 0.69 J 

Techne tium-99 1.4 UJ 

Radium-226 1.1 J 

Neptunium-237 0.0594 ' UJ 

FERM~PI\A~PI-IP\APPD\TABLESVU~~ 28, 1998 (945AM) 4 of 18 



c 163 4 
E%-A2PI-IP-FrNAL 

2502-WP-0029, Revision 0 
July 1998 

TABLE D-4 
(CONT'D) 

ResulP Validation 
(Pew Qualifierb 

Sample Identification Depth (fi.) Parameter 

AFP-B-C- 16-R 1-1.5 Uranium-238 1.4 J 

Thorium-232 0.94 J 

Tho~kn-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 

Technetium-99 1.2 UJ 
Radium-226 1.1 J 

Neptunium-237 0.046 UJ 
IFP-B1-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 

Neptunium-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 
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FEMP-A2PI-Ip-FINAL 
2502-W-0029. Revision 0 

July 1998 

TABLE D-4 
(CONT'D) 

Result" Validation 
@Ci/g) Quali fie f Sample Identification Depth (ft.) Parameter 

IFP-B 1 X-4-R 1.5-2 Uranium-238 1.1 J 

Thorium-232 0.84 J 

Thorium-230 0.75 J 

IFP-B 1 C-4-R-D 

Techne tium-99 1.2 UJ 

Radium-226 1.2 J 

Neptunium-237 0.055 UJ 

Uranium-238 1 .o J 

Thorium-232 0.84 J 

Thorium-230 0.8 J 

Technetium-99 1.2 UJ 
Radium-226 1.1 J 

Neptunium-237 0.045 UJ 

IFP-B 1 -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 1.0 J 

Neptunium-237 0.041 UJ 

',. E 
. ?  . .  
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FErn-A2PI-IP-FINAL 
2502-wP-0029, Revision 0 

July 1998 

TABLE D-4 
(CONT'D) 

ResulP Validation 
Sample Identification Depth (ft.) Parameter @ C W  Qualifierb 

IFP-B 1 -C-7-R - 1.5-2 Uranium-23 8 1.1 J 

Thorh~n-232 1.1 J 

Thor ium-230 0.89 . J  

Technetium-99 1.2 UJ 

Radium-226 1.3 J 

Neptunium-237 0.055 UJ 

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 a Neptunium-237 0.04 UJ 

IFP-B1-C-9-R 1.5-2 Uranium-238 1 .o J 

Thorium-232 0.91 J 

Thorium-230 0.89 J 

Technetium-99 1.2 UJ 

Radium-226 1.2 J 

Neptunium-237 0.048 UJ 

IFP-B1 -C- 10-R 1.5-2 Uranium-238 0.92 J 

Thorium-232 0.87 J 

Thorium-230 0.79 J 

Technetium-99 1.2 UJ 

Radium-226 1.3 J 

Neptunium-237 0.044 UJ 

a 008837 
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FEMP-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D 4  
(CONT'D) 

ResulP Validation 
@Ci/g) Qualifierb Sample Identification Depth (ft.) Parameter 

IFP-B1-C-11-R 1.5-2 Uranium-23 8 3.9 J 
Thorium-232 0.96 J 

Thorium-230 1.1 J 

Technetium-99 1.2 UJ 

Radium-226 1.5 J 

IFP-B 1 -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 1.0 J 

Neptunium-237 0.044 UJ 

IFP-B 1 -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-B 1-C- 14-R 1.5-2 Uranium-238 1.9 J 

Thorium-232 1.1 J 

Thorium-230 0.76 J 

Technetium-99 1.2 UJ 

Radium-226 j . 5  J 

Neptunium-23 7 0.048 UJ 

Neptunium-237 0.049 UJ 
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FEMP-A2PI-IP-FINAL 
2502-W-0029, Revision 0 

July 1998 

TABLE D-4 
(CONT'D) 

ResulP Validation 
@ C W  Qualifierb 

Sample Identification Depth (ft.) Parameter 

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 

Thorium-230 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-23 8 1.6 J 

Thorium-232 0.95 ... J .. 
Thorium-230 0.61 J 

Techne tium-99 1.2 UJ 

Radium-226 1.2 J 

Neptunium-237 0.048 UJ 

IFP-B2-C-ZR 1-1.5 Uranium-238 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 0.051 UJ 
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2502-WP-0029, Revision 0 
July 1998 

TABLE D-4 
(CONT'D) 

Result" Validation 
@W> Qualifierb Sample Identification Depth (ft.) Parameter 

IFP-B2-C -3 -R 1-1.5 Uranium-238 1.4 J 

Thorium-232 1 .o J 

Thorium-23 0 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 

Techne tium-99 1.1 UJ 

Radium-226 1.3 J 

Neptunium-237 0.052 UJ 

IFP-BZC-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 U ranium-23 8 1.3 J 

Thorium-232 0.97 J 

Thorium-230 0.74 J 

Techne tium-99 1.2 UJ 

Radium-226 1.2 J 

Neptunium-237 0.047 UJ 
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2502-W-0029, Revision 0 
July 1998 

TABLE D-4 
(CONT'D) 

ResulP Validation 
@Ci/g) Qualifierb Sample Identification . Depth (ft.) Parameter 

IFP-B2-C-7-R 1-1.5 Uranium-238 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-23 8 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 

00084% 
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2502-wP-0029, Revision 0 
July 1998 

TABLE D-4 
(CONT'D) 

Result" Validation 
(Pew Qualifierb Sample Identification Depth (ft.) Parameter 

IFP-B2-C-11-R 1-1.5 Uranium-238 1.4 J 

Thorium-232 1 .o . J  

Thorium-230 0.65 J 

Techne tium-99 1.2 UJ 

Radium-226 1.2 J 

Neptunium-237 0.047 UJ 

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-23 8 1.1 J 

Thorium-232 0.92 J 

Thorium-230 0.76 J 

Technetium-99 1.3 UJ 

Radium-226 1.2 J 

Neptunium-237 0.048 UJ 

IFP-B2-C-14-R 1-1.5 Uranium-238 1.3 J 

Thorium-232 0.92 J 

Thorium-230 0.58 J 

Technetium-99 1.2 UJ 

Radium-226 1.1 J 

Neptunium-237 0.045 UJ 

FERL~~PI\A~PI-IP\APPD\TABLE.SUI~~ 30, 1998 (5: IOPM) 12 of 18 



L - ,  I 6 3 4  . .  

FEMP-A2PI-IP-FINAL 
2502-WP-0029. Revision 0 

July 1998 

TABLE D-4 
(CONT'D) 

Result? Validation 
@ C W  Qualifierb Sample Identification Depth (ft.) Parameter 

IFP-B2-C- 14-R-D 1-1.5 Uranium-238 1.2 J 

Thorium-232 0.95 J 

Thorium-230 0.66 J 

Technetium-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 

Technetium-99 1.4 UJ 

Radium-226 1.2 J 

Neptunium-237 0.05 UJ 

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-238 0.63 J 

Thorium-232 0.75 J 

Thorium-230 0.58 J 

Techne tium-99 1.39 UJ 

Radium-226 1 .o J 

Neptunium-237 0.046 UJ 
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TABLE D-4 
(CONT'D) 

Result" Validation 
@ C W  Qualifierb Sample Identification Depth (ft.) Parameter 

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-23 2 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 0.051 UJ 

SF-B-C -5 -R 3 s - 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 

0Qti3%h 
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FEW-A2PI-JP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-4 
(CONT'D) 

Result" Validation 
@ C W  Qualifierb Sample Identification Depth (ft.) Parameter 

SF-B-C-6-R 3.54 Uranium-238 1.2 J 

Thorium-232 0.32 J 

Thorium-230 0.45 J 

Technetium-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 3.54 Uranium-238 0.98 J 

Thorium-232 0.27 J 

Thorium-230 0.37 J 

Techne tium-99 1.2 UJ 

Radium-226 0.6 J 

Neptunium-237 0.028 UJ 

SF-B-C-8-R-D 3.54 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 

.. 
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2502-WP-0029, Revision 0 
July 1998 

TABLE D-4 
(CONT'D) 

Result! Validation 
@Ci/g) Qualifierb Sample Identification Depth (ft.) Parameter 

SF-B-C-9-R 3.5-4 Uranium-238 0.69 J 

Thorium-232 0.25 J 

Thorium-230 0.38 J 

Techne tium-99 1.2 UJ 

Radium-226 0.54 J 

Neptunium-237 0.027 UJ 

SF-B-C- 1 O-R 3.5-4 Uranium-238 2.7 J 

Thorium-232 0.9 UJ 

Thorium-23 0 1.3 J 

Technetium-99 1.2 UJ 

Radium-226 1.9 J 

Neptunium-237 0.048 UJ 

SF-B-C-1 l-R 3.5-4 Uranium-238 4.8 J 

Thorium-232 1.8 J 

Thorium-230 0.98 J 

Technetium-99 2.2 UJ 

Radium-226 1.4 J 

Neptunium-237 0.054 UJ 

SF-B-C-12-R 3.5-4 Uranium-238 2.7 J 

Thorium-232 0.66 J 

Thorium-23 0 0.54 J 

Techne tium-99 1.5 UJ 

Radium-226 0.99 J 

Neptunium-23 7 0.043 UJ 
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FEMP-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-4 
(CONT'D) 

Sample Identification Depth (ft.) Parameter ResulP Validation 
(Pew Qualifierb 

SF-B-C-13-R 3.5-4 Uranium-23 8 0.73 J 

Thorium-232 0.59 J 

Thorium-230 0.56 J 

Techne tium-99 1.3 UJ 

Radium-226 0.91 J 

Neptunium-237 0.04 UJ 

SF-B-C-14-R 3.54 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 3.5-4 Uranium-238 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 3.5-4 Uranium-238 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 
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2502-WPm.9, Revision 0 
July 1998 

TABLE D-4 
(CONT'D) 

a Results reported as dry weight . 

bQualifier: J = Estimated value 
U = Not detected above method detection limit 
R = Rejected 
(-) = Validated, no data qualifier 

IFP-B1/B2 = Inactive Flyash Pile Basin 1 (northern section)/Basin 2 (southern section) 
AFP-B = Active Flyash Pile Basin 
SF-B = South Field Basin 
C = Characterization for reuse sample 
R = Radiological analytical suite 
D = Duplicate sample collected 
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FErn-A2PI-IP-FINAL 
2502-W-0029, Revision 0 

July 1998 

TABLE D-5 
AREA 2, PHASE I SITE PREPARATION CHARACTERIZATION FOR REUSE, 

METAL AND CHEMICAL ANALYTICAL RESULTS 

Results Validation 
QualifieP Parameter Depth 

(ft.) (mgk3) 
Sample Identification Location 

AFP-B- 1 AFP-B-C-1-M 1-1.5 Arsenic . 4.5 
Lead 

Benzo(a)anthracene 
Benzo(a)p yrene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Dibenzo( a,h)anthracene 
Dieldrin 

Indene( 1,2,3-~d)pyrene 

AFP-B-C-1-SP 1-1.5 Aroclor- 1260 
12.5 

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 
AFP-B-2 AFP-B-C-2-M 1-1.5 Arsenic 4.1 

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-2-SP 1-1.5 Aroclor- 1260 
11.9 

0.036 
0.067 
0.057 
0.062 
0.057 
0.087 
0.0036 
0.037 

Phenanthrene 0.100 

Lead 11.5 
AFP-B-3 AFP-B-C-3-M 1-1.5 Arsenic 3.2 - 

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(l,2,3-cd)pyrene 0.270 U 
Phenanthrene 0.040 J 
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FEMP-A2PI-IP-FINAL 
2502-wP-0029. Revision 0 

July 1998 

TABLE D-5 
(CONT'D) 

Sample Depth Results Validation 
QualifieP Location Parameter (ft.1 (mgkg) 

Sample Identification 
~ ~ 

AFP-B-4 AFP-B-C-4-M 1-1.5 Arsenic 6 
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-4-SP 1-1.5 Aroclor- 1260 
20.4 
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 

Phenanthrene 0.092 U 
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(l,2,3-~d)pyrene 0.270 U 
Phenanthrene 0.091 U 

Lead 12.7 J 
AFP-B-C-6-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 0.088 U 
Dieldrin 0.0037 U 

Indeno(l,2,3-~d)pyrene 0.280 U 
Phenanthrene 0.094 U 

AFP-B-6 AFP-B-C-6-M 1-1.5 Arsenic 4.2 
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FEMP-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-5 
(CONT'D) 

Results Validation 
(mgkg) Qualifief Parameter Sample Depth 

Location (ft-1 
. Sample Identification 

AFP-B-7 AFP-B-C-7-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 

AFP-B-C-7-SP 1-1.5 Aroclor- 1260 

3.2 
11.3 

0.035 
0.020 
0.018 
0.026 
0.026 
0.084 

0.0035 
0.260 

U 
J 
J 
J 
J 
U 
U 
U 

Phenanthrene 0.089 U 

Lead 20.8 J 

Benzo(a)anthracene 0.110 J 
Benzo(a)pyrene 0.110 J 

Benzo(b)fluoranthene 0.110 J 
Benzo(k)fluoranthene 0.110 J 

Dibenzo(a,h)anthracene 0.026 J '  
Dieldrin 0.0048 U 

Indeno(l,2,3-cd)pyrene 0.087 J 

AFP-B-8 AFP-B-C-8-M 1-1.5 Arsenic 16.9 

AFP-B-C-8-SP 1-1.5 Aroclor- 1260 0.064 

Phenanthrene 0.130 - 
AFP-B-9 AFP-B-C-9-M 1-1.5 Arsenic 3.5 

Lead 12.8 
AFP-B-C-9-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 

Indeno(l,2,3-cd)pyrene 0.280 U 
Phenanthrene 0.094 U 
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FEMP-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-5 
(CONT'D) 

Sample Depth Results Validation 
Qualifier" Location Parameter 

(ft.1 (mg/kg) 
Sample Identification 

AFP-B- 10 AFP-B-C-10-M 1-1.5 Arsenic 4.2 
Lead 11.2 J 

AFP-B-C-IO-SP 1-1.5 Aroclor-1260 0.037 U 
0.037 Z 

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 0.088 U 
Dieldrin 0.0037 Z 

0.0037 UJ 
Indeno( 1,2,3-~d)pyrene 0.280 U 

Phenanthrene 0.094 U 
AFP-B- 1 1 AFP-B-C- 1 1-M 1-1.5 Arsenic 

AFP-B-C-11-M-D 1-1.5 Arsenic 
Lead 

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 

AFP-B-C-11-SP-D 1-1.5 Aroclor- 1260 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene . 
Benzo(k) fluoranthene 

Dibenzo(a,h)anthracene 
Dieldrin 

Ipdeno( 1,2,3-~d)pyrene 

AFP-B-C-1 1-SP 1-1.5 Aroclor- 1260 

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 
0.320 
0.084 
0.0035 
0.260 

- 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Phenanthrene 0.090 U 
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1 6 3 4  
FEMP-A~PI-IP-FINAL 

2502-WP4029, Revision 0 
July 1998 

TABLE D-5 
(CONT'D) 

Parameter 
- -  

AFP-B- 12 Am-B-C- 12-M 1-1.5 Arsenic 0.0034 - 

Sample Depth 
Location (ft.1 Sample Identification Results Validation 

(mgkz) QualifieP 

Lead 0.0118 J 
AFP-B-C- 12-SP 1-1.5 Aroclor- 1260 0.038 . u  

Benzo(a)anthracene 0.250 U 
Benzo(a)p yrene 0.380 U 

Benzo(b)fluoranthene 0.280 U 
Benzo(k)fluoranthene 0.340 U 

Dibenzo(a,h)anthracene 0.090 U 
Dieldrin 0.0038 U 

Indene( 1,2,3-~d)pyrene 0.280 U 
Phenanthrene 0.096 U 

AFP-B- 13 AFP-B-C-13-M 1-1.5 Arsenic 3.7 
Lead 13.8 

AFP-B-C- 13-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 0.088 U 
Dieldrin 0.0037 U 

Indeno(l,2,3-cd)pyrene 0.280 U 
Phenanthrene 0.094 UJ 

AFP-B- 14 AFP-B-C-14-M 1-1.5 Arsenic 2.7 
Lead 11.5 J 

AFP-BC 14-SP 1-1.5 Aroclor- 1260 0.037 Z 
0.037 UJ 

Benzo(a)anthracene 0.250 U 
Benzo(a)pyrene 0.370 U 

Benzo@)fluoranthene 0.280 U 
Benzo(k) fluoranthene 0.330 U 

Dibenzo(a,h)anthracene 0.089 U 
Dieldrin 0.0037 UJ 

0.0037 Z 
Indeno(l,2,3-cd)pyrene 0.280 U 

Phenanthrene 0.095 U 
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TABLE D-5 
(CONT'D) 

FEMP-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

Sample Depth Parameter Results Validation 
(ft.1 (mgkg) Quali fie? Location Sample Identification 

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)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(l,2,3-~d)pyrene 0.280 U 
Phenanthrene 0.095 U 

. 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-~d)pyrene 0.280 U 
Phenanthrene 0.095 U 

Lead 13.1 J 
IFP-B 1 -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 

Indeno( 1,2,3-cd)pyrene 0.280 U 
Phenanthrene 0.095 U 

' AFT-B- 16 AFP-B-C-16-M 1-1.5 Arsenic 3.7 

IFP-B 1 - 1 IFP-B1-C- 1 -M 1.5-2 Arsenic 4.1 

1 ,  
, /  
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FEMP-A2PI-IP-FINAL 

2502-WP-0029, Revision 0 
July 1998 

TABLE D-5 
(CONT'D) 

Sample Depth Results Validation 
QualifieP Location 

IFP-B 1-2 IFP-B1-C-2-M 1.5-2 Arsenic 4.6 

Parameter (ft.1 ( m gW 
Sample Identification 

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-ZSP 1.5-2 Aroclor- 1260 
14.9 

0.038 
0.250 
0.380 
0.280 
0.340 
0.090 
0.0038 
0.280 

U 
U 
U 
U 
U 
U 
U 
U 

Phenanthrene 0.096 U 
IFP-B 1 -3 IFP-B 1-C-3-M 1.5-2 Arsenic 4.6 - 

Lead 13.8 J 
IFP-Bl-C-3-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 
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FEMP-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-5 
(CONT'D) 

Results Validation 
Qualifief Parameter Depth 

(ft.) (mg/kg) 
Sample Identification Location 

IFP-B 1-4 IFP-B1-C-4-M 

IFP-B1-C-4-M-D 

IFP-B1 -C-4-SP 

IFP-B 1 -C-4-SP-D 

1.5-2 

1.5-2 

1.5-2 

1.5-2 

Arsenic 
Lead 

Arsenic 
Lead 

Aroclor- 1260 
Benzo(a)qthracene 

Benzo(a)pyrene 
Benzo(b) fluoranthene 
Benzo(k) fluor anthene 

Dibenzo(a,h)anthracene 
Dieldrin 

Indeno( 1,2,3-~d)pyrene 
Phenanthrene 
Aroclor-1260 

Benzo( a)anthracene 
Benzo( a)p yrene 

Benzo(b) fluoranthene 
Benzo(k) fluoranthene 

Dibenzo(a,h)anthracene 
Dieldrin 

Indeno( 1,2,3-~d)pyrene 

5.3 
11.0 
6.3 
12.6 

0.036 
0.240 
0.360 
0.270 
0.330 
0.087 
0.0036 
0.270 

0.036 
0.240 
0.360 
0.270 
0.330 
0.087 
0.0036 
0.270 

0.092. 

- 
J 

U 
U '  
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Phenanthrene 0.092 U 
IFP-B1-5 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 P 

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 
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FEMP-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-5 
(CONT'D) 

Sample Depth 
Locatipn (fiJ Sample Identification Parameter Results Validation 

(mgkg) Qualifier" 
IFP-B 1 -6 IFP-B 1 -C-6-M 1.5-2 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 

IFP-B 1-C-6-SP 1.5-2 Aroclor- 1260 

4.2 
10.5 

0.036 
0.240 
0.360 
0.270 
0.320 
0.086 
0.0036 
0.270 

- 
J 
U 
U 
U 
U 
U 
U 
U 
U 

Phenanthrene 0.092 U 
IFP-B 1-7 IFP-B1-C-7-M 1.5-2 Arsenic 4.3 

Lead 15.6 
IFP-B1-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)fluor anthene 0.290 U 
Benzo(k)fluoranthene 0.350 U 

Dibenzo(a,h)anthracene 0.092 U 
Dieldrin 0.0038 U 

Indeno(l,2,3-~d)pyrene 0.290 U 
Phenanthrene 0.098 U 

IFP-B 1-8 IFP-B1 -C-8-M 1.5-2 Arsenic 5 - 
Lead 8.5 J 

IFP-B1-C-8-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 0.085 U 
Dieldrin 0.0036 U 

Indeno(l,2,3-cd)pyrene 0.270 U 
Phenanthrene 0.091 U 
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FEMP-=PI-IP-FINAL 
2502-wP-0029, Revision 0 

July 1998 

TABLE D-5 
(CONT'D) 

Sample Depth .. Results Validation 
Location Sample Ider-" ~~~~ ~-~ rarameter 6.) ( m g k )  QualifieP 

itiricanon 

IFP-B 1-9 IFP-B1-C-9-M 1.5-2 Arsenic 4.8 
Lead 15.1 

IFP-B 1 -C-9-SP 1.5-2 Aroclor- 1260 0.037 U 
Benzo(a)anthracene 0.250 U 

Benzo(a)pyrene 0.370 U 
Benzo(b) fluoranthene 0.270 U 
Benzo(k)fluoranthene Q.330 U 

Dibenzo(a,h)anthracene 0.088 U 
Dieldrin 0.0037 U 

Indeno(l,2,3-~d)pyrene 0.270 U 
Phenanthrene 0.093 U 

Lead 13.1 J 
IFP-B1-C-IO-SP 1.5-2 Aroclor-1260 0,037 U 

Benzo( a)anthracene 0.250 U 
Benzo(a)pyrene 0.370 U 

Benzo(b)fluoranthene 0.270 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 

IFP-Bl -10 IFP-Bl-C-10-M 1.5-2 Arsenic 4.7 

Phenanthrene 0.093 U 
IFP-B1-11 IFP-Bl-C-11-M 1.5-2 Arsenic 5.5 

Lead 15.4 
IFP-B 1-C- 1 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 0.019 J 
Benzo(k)fluoranthene 0.021 J 

Dibenzo(a,h)anthracene 0.089 U 
Dieldrin 0.0037 U 

Indeno(l,2,3-~d)pyrene 0.280 U 
Phenanthrene 0.095 U 
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FEMp-A2PI-IP-FINAL 
2502-W-0029, Revision 0 

July 1998 

TABLE D-5 
(CON" 'D) 

Sample Depth Results Validation 
Qualifief Location Parameter 

(ftJ (mgW 
Sample Identification 

IFP-B 1- 12 IFP-B 1 -C- 12-M 1.5-2 Arsenic 
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-Bl-C-12-SP 1.5-2 Aroclor- 1260 

3.9 
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 

Lead 12.6 J 
IFP-B 1-C- 13-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 

Indeno(l,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-B 1- 13 IFP-B1-C- 13-M 1.5-2 Arsenic 4.6 

IFP-B1-14 IFP-B1-C-14-M 1.5-2 Arsenic 4.3 
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FEMP-A2PI-Ip-FINAL 
2502-wP-0029, Revision 0 

July 1998 

TABLE D-5 
(CONT'D) 

Sample Depth Results Validation 
Qualifier" Location 

IFP-B1-15 IFP-B 1 -C- 15-M 1.5-2 Arsenic 15.7 

Parameter 
(ft.) (mg/kg) 

Sample Identification 

Lead 21.8 J 
IFP-Bl-C-15-SP 1.5-2 Aroclor- 1260 0.040 U 

Benzo(a)anthracene 0.029 J 
Benzo(a)pyrene 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(l,2,3-cd)pyrene 0.300 U 
Phenanthrene 0.040 J 

IFP-B 1- 16 IFP-BI-C-16-M 1.5-2 Arsenic 4.5 
Lead 10.9 

IFP-Bl-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-~d)pyrene 0.270 U 
Phenanthrene 0.093 U 

IFP-B2- 1 IFP-B2-C- 1-M 1-1.5 Arsenic 5.6 J 
Lead 11.9 - 

IFP-B2-C-l-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(l,2,3-~d)pyrene 0.290 U 
Phenanthrene 0.097 U 
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FEMP-A2PI-IP-FINAL 

2502-wP-0029, Revision 0 
July 1998 

TABLE D-5 
(CONT'D) 

Results Validation 
Qualifier" Parameter Depth Sample Identification 

Location (ft.1 (mgkg) 
IFP-B2-2 IFP-B2-C-2-M 1-1.5 Arsenic 

Lead 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(lc) fluoranthene 

Dibenzo( a, h)anthracene 
Dieldrin 

Indene( 1,2,3-~d)pyrene 

IFP-B2-C-2-SP 1-1.5 Aroclor- 1260 

5.2 
12.5 

0.037 
0.250 
0.370 
0.280 
0.330 
0.089 
0.0037 
0.280 

Phenanthrene 0.095 U 
IFP-B2-3 IFP-B2-C-3-M 1-1.5 Arsenic 2.7 J 

IFP-BZC-3-SP 1-1.5 Aroclor- 1260 0.038 U 
Benzo(a)anthracene 0.260 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(l,2,3-cd)pyrene 0.280 U 
Phenanthrene 0.096 U 

IFP-B2-4 IFP-B2-C-4-M 1-1.5 Arsenic 3 -6 J 
Lead 12.7 Z 

IFP-BZC-4-SP 1-1.5 Aroclor- 1260 0.040 U 
Benzo(a)anthracene 0.270 U 

Benzo(a)p yrene 0.400 U 
Benzo(b)fluoranthene 0.300 U 
Benzo(lc)fluoranthene 0.360 U 

Dibenzo(a,h)anthracene 0.096 U 
Dieldrin 0.004 U 

Indeno(l,2.3-cd)pyrene 0.300 U 
Phenanthrene 0.100 U 

Lead 12.2 

Benzo(a)pyrene 0.380 u -- 

11.4 
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FEMP-A2PI-IF'-FINAL 
2502-wP-0029, Revision 0 

July 1998 

TABLE D-5 
(CONT'D) 

Sample Depth Results Validation 
QualifieP Location 

IFP-B2-5 IFP-B2-C-5-M 1-1.5 Arsenic 6.9 J 

Parameter (ft.1 (mg/kg) 
Sample Identification 

. Lead 
IFP-BZC-5-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 

13.4 
0.036 
0.250 
0.360 
0.270 
0.330 
0.087 
0.0036 
0.270 

Phenanthrene 0.093 U 
IFP-B2-6 IFP-B2-C-6-M 1-1.5 Arsenic 3.1 J 

IFP-BZC-6-SP 1-1.5 Aroclor- 1260 0.036 U 
Benzo(a)anthracene 0.250 U 

Benzo(a)pyrene 0.360 U 
Benzo@) fluoranthene 0.270 U 
Benzo(k)fluoranthene 0.330 U 

Dibenzo(a,h)anthracene 0.087 U 
U 

Indeno(l,2,3-cd)pyrene 0.270 U 
Phenanthrene 0.093 U 

IFP-B2-7 IFP-BZC-7-M 1-1.5 Arsenic 6.6 J 

IFP-BZC-7-SP 1-1.5 Aroclor-1260 0.037 U 
Benzo(a)anthracene 0.250 U 

Benzo(a)pyrene 0.370 U 
Benzo@) fluoranthene 0.280 U 
Benzo(k) fluoranthene 0.330 U 

Dibenzo(a,h)anthracene 0.089 U 
Dieldrin 0.0037 U 

Indeno(l,2,3-~d)pyrene 0.280 U 
Phenanthrene 0.094 U 

Lead 12.0 

Dieldrin 0.0036 

Lead 15.4 



a FEMP-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-5 
(CONT'D) 

Depth 
(R.1 

Sample Identification Location Parameter Results Validation 
(mgkg) Qualifier" 

IFP-B2-8 IFP-B2-C-8-M 1-1.5 Arsenic 
Lead 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo@)fluoranthene 
Benzo(k)fluoranthene 

Dibenzo(a, h)anthracene 
Dieldrin 

Indeno( 1,2,3-~d)pyrene 

IFP-BZC-g-SP 1-1.5 Aroclor- 1260 

3.3 
13.0 

0.036 
0.250 
0.360 
0.270 
0.330 
0.087 
0.0036 
0.270 

J 

U 
U 
U 
U 
U 
U 
U 
U 

Phenanthrene 0.093 U 
IFP-B2-9 IFP-B2- C- 9-M 1-1.5 Arsenic 5.7 J 

IFP-B2-C-9-SP 1-1.5 Aroclor- 1260 0.038 U 
Benzo(a)anthracene 0.260 Z 

Lead 14.3 

0.260 U 
Benzo(a)pyrene 0.380 Z 

0.380 U 
Benzo(b) fluoranthene 0.280 Z 

0.280 U 
Benzo(k)fluoranthene 0.340 Z 

0.340 U 
Dibenzo(a,h)anthracene 0.09 1 Z 

0.091 U 
Dieldrin 0.0038 U 

Indene( 1,2,3-~d)pyrene 0.280 Z 
0.280 U 

Phenanthrene 0.096 Z 
0.096 U 

' IFP-B2-1 0 IFP-B2-C- 10-M 1-1.5 Arsenic 5.3 J 

IFP-B2-C-10-S P 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 

Indene( 1,2,3-~d)pyrene 0.280 U 
Phenanthrene 0.094 U 

Lead 13.3 
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FEMP-q2PI-IP-FINAL 
2502-WP-0029, RevisiomO 

July 1998 

TABLE D-5 
(CONT'D) 

Results Validation 
(fie) (mg/kg) QualifieP 

Parameter Depth Sample Identification Location 
IFP-B2- 1 1 IFP-B2-C- 11 -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-B2-C-I 1-SP 1-1.5 Aroclor- 1260 

2.8 
11.8 

0.036 
0.250 
0.250 
0.360 
0.360 
0.270 
0.270 
0.330 
0.330 
0.087 
0.087 
0.0036 
0.270 
0.270 
0.093 

J 

U 
z 
U 
z 
U 
z 
U 
z 
U 
z 

U 
z 
U 
z 

.U 

0.093 U 
IFP-B2-12 IFP-B2-C-124 1-1.5 Arsenic 2.8 J 

IFP-B2-C- 12-SP 1-1.5 Aroclor- 1260 0.036 U 
Benzo(a)anthracene 0.240 U 

Benzo(a)pyrene 0.360 U 
Benzo@)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 0.092 U 

IFP-B2-13 IFP-B-C-13-MT 1-1.5 Arsenic 4.2 J 

IFP-B2-C- 13-39 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-~d)pyrene 0.270 U 

Lead 12.8 

Lead 13.4 

Phenanthrene 0.092 U 

. . .  
._I I 
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L- 1163 
FEMP-A2PI-IP-FMAL 

2502-WP-0029, Revision 0 
July 1998 

TABLE D-5 
(CONT'D) 

Sample Depth Results Validation 
Qualifier" Location Parameter 

(ft.) ( m g k )  
Sample Identification 

IFP-B2-14 IFP-B2-C- 14-M 

IFP-B2-C- 14-M-D 

IFP-B2-C- 14-SP 

IFP-B2-C- 14-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@)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) fluor anthene 
Benzo(k)fluoranthene 

Dibenzo(a,h)anthracene 
Dieldrin 

Indene( 1,2,3-~d)pyrene 

3.0 
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 

J 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Phenanthrene 

Lead 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benu>@)fluoranthene 
Benzo(k)fluoranthene 

Dibenzo(a.h)anthracene 
Dieldrin 

Indene( 1,2,3-cd)pyrene 

IFP-B2- 15 IFP-B2-C-15-M 1-1.5 Arsenic 

IFP-BZ-C-15-SP 1-1.5 Aroclor- 1260 

0.092 
6.2 
10.9 

0.037 
0.250 
0.370 
0.280 
0.330 
0.089 
0.0037 
0.280 

U 

Phenanthrene 0.094 U 

1 
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FEMP-A2PI-IP-FINAL 
2502-wP-0029, Revision 0 

July 1998 

TABLE D-5 
(CONT'D) 

Sample Depth 
Location (ft.) Sample Identification . ,  

IFP-B2- 16 IFP-B 

Parameter Results Validation 
(mg/kg) QualifieP 

;2-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 

Lead 10.6 
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-~d)pyrene 0.280 U 
Phenanthrene 0.095 U 

SF-B-2 SF-B-C-2-M 3 s-4 Arsenic 2.5 J 

SF-B-C-2-SP 3 s-4 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 

Indeno(l,2,3-~d)pyrene 0.280 U 
Phenanthrene 0.096 U 

Lead 11.0 
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TABLE D-5 
(CONT'D) 

. .  

FEMP-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

Sample Depth 
Location (ft. 1 . Sample Identification Parameter Results Validation 

(mgfl<g) QualifieP 
SF-B-3 SF-B-C-3-M 3.5-4 Arsenic 

Lead 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k) fluoranthene 

Dibenzo(a,h)anthracene 

Indeno( 1,2,3-~d)pyrene 

SF-B-C-3-SP 3.5-4 Aroclor- 1260 

. Dieldrin 

2.7 
7.5 

0.036 
0.240 
0.360 
0.270 
0.320 
0.086 
0.0036 
0.270 

Phenanthrene 0.091 U 
SF-B-4 SF-B-C-4-M 3.5-4 Arsenic 2.8 J 

SF-B-C-4-SP 3.5-4 
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 

13.8 
0.038 
0.250 
0.380 
0.280 
0.340 
0.090 
0.0038 
0.280 

U 
U 
U 
U 
U 
U 
U 
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 

Indeno(l,2,3-cd)pyrene 0.041 J 
Phenanthrene 0.025 J 

Lead 14.1 

FER\AZPI\A2PI-IP\APPD\TABLESJuly 27. 1998 (2:33PM) 19 of 24 



FEMP-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-5 
(CONT'D) 

Depth Parameter Results Validation 
(ft.1 (mg/kg) QualifieP 

Sample 
Location 

SF-B-6 SF-B-C-6-M 3 25-4 Arsenic 3.0 J 

Sample Identification 

Lead 5.6 
SF-B-C-6-SP 3.5-4 Aroclor- 1260 0.035 U 

Benzo( a)anthracene 0.230 U 
Benzo(a)p yrene 0.350 U 

Benzo@)fluoranthene 0.260 U 
Benzo(k)fluoranthene 0.310 U 

Dibenzo(a,h)anthracene 0.083 U 
Dieldrin 0.0035 U 

Indeno(l,2,3-cd)pyrene 0.260 U 
Phenanthrene 0.088 U 

SF-B-7 SF-B-C-7-M 3.5-4 Arsenic 2.2 J 

SF-B-C-7-SP 3.5-4 Aroclor- 1260 0.035 U 
Benzo(a)anthracene 0.240 U 

Benzo(a)pyrene 0.350 U 
Benzo(b)fluoranthene 0.260 U 
BenzoQ fluoranthene 0.320 U 

Dibenzo( a,h)anthracene 0.084 U 
Dieldrin 0.0035 U 

Indeno( 1,2,3-cd)pyrene 0.260 U 
Phenanthrene 0.089 U 

Lead 5.6 
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TABLE D-5 
(CONT'D) 

FEMP-A2PI-P-FrNAL 
2502-WP-0029, Revision 0 

July 1998 

Sample Depth Results Validation 
( m g k )  Qualifier" Location Parameter 

(fiJ 
Sample Identification 

SF-B-8 SF-B-C-8-M 3.5-4 Arsenic 

SF-B-C-8-M-D 3.5-4 Arsenic 
Lead 

Lead 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Dibenzo(a,h)anthracene 
Dieldrin 

Indeno( 1,2,3-cd)pyrene 
Phen'anthrene 

SF-B-C-8-SP-D 3.5-4 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 

SF-B-C-8-SP 3.5-4 Aroclor- 1260 

. 7.6 
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 

J 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Phenanthrene 0.090 U 
SF-B-9 SF-B-C-9-M 3.5-4 Arsenic 2.5 J 

SF-B-C-9-SP 3.5-4 Aroclor- 1260 0.035 U 
Benzo(a)anthracene 0.230 U 

Benzo(a)pyrene 0.340 U 
Benzo@)fluoranthene 0.260 U 
Benzo(k)fluoranthene 0.310 U 

Dibenzo( a, h)anthracene 0.082 U 
Dieldrin 0.0035 U 

Indeno(l,2.3-cd)pyrene 0.260 U 
Phenanthrene 0.087 U 

Lead 4.9 
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I 2502-WP-0029. Revision 0 
July 1998 

TABLE D-5 
(CONT'D) 

Depth Results Validation 
(fi.1 (mg/kg) QualifieP 

Sample 
Location Parameter Sample Identification 

SF-B- 10 SF-B-C-10-M 3.5-4 Arsenic 3.3 J 
Lead 12.9 - 

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(l,2,3-cd)pyrene 0.081 J 
Phenanthrene 0.094 U 

SF-B- 1 1 SF-B-C- 1 1-M 3.5-4 Arsenic 3.8 J 

SF-B-C-11-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 0.091 U 
Dieldrin 0.0038 U 

. Indeno( 1,2,3-~d)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 

Dibenzo(a,h)anthracene 0.087 U 
Dieldrin 0.0037 U 

Indeno(l,2,3-cd)pyrene 0.270 U 
Phenanthrene 0.092 U 

Lead 20.7 

Lead 10.2 
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L. 

FEMP-A2PI-P-FINAL 
2502-wP4029, Revision 0 

July 1998 

TABLE D-5 
(CONT'D) 

Sample Depth Results Validation 
Qualifier" Location 

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)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 

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 

SF-B-C- 14-SP 3.5-4 Aroclor- 1260 0.039 U 
Benzo(a)anthracene 0.260 U 

Benzo(a)p yrene 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 

Indene( 1,2,3-cd)pyrene 0.290 U 

Parameter (ft.1 (mg/kg) 
Sample Identification 

Lead 8.0 

Lead 12.0 

Phenanthrene 0.099 U 
SF-B- 15 SF-B-C-15-M 3.5-4 Arsenic 2.9 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-15-SP 3.5-4 Aroclor- 1260 
10.6 

0.037 U 
0.250 U 
0.370 U 
0.270 U 
0.330 U 
0.088 U 
0.0037 U 
0.270 U 

Phenanthrene 0.093 U 
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FEW-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-5 
(CONT'D) 

Sample Depth Results Validation 
QualifieP Location Parameter (ft.1 ( m g W  

Sample Identification 

SF-B- 16 SF-B-C-16-M 3.54 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 

SF-B-C-16-SP 3.54 Aroclor- 1260 

2.7 
12.0 

0.039 
0.260 
0.390 
0.290 
0.350 
0.093 
0.0039 
0.290 
0.098 

J 

U 
U 
U 
U 
U 
U 
U 
U 
U 

a Qualifier: J = Estimatedvalue 
U = Not detected above method detection limit 
Z = Sample reanalyzed 
(-) = Validated, no data qualifier 

IFP-B1/B2 = Inactive Flyash Pile Basin 1 (northern section)/Basin 2 (southern section) 
AFP-B = Active Flyash Pile Basin 
SF-B = South Field Basin 

1 C = Characterization for reuse sample 
M = Metals analytical suite 
SP = Semi-volatiles and pesticides/PCB analytical suite 
D = Duplicate sample collected 
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mb- 1634 
FEMP-A2PI-Ip-FINAL 

2502-W-0029, Revision 0 
July 1998 

.a, 

AREA 2, PILSE 
TABLE D-7 
SPECIAL L T E R  4 S A R E A  

HIGH PURITY GERMANIUM MEASUREMENTS 

Read Time HPGe Measurement Detector Reading Detector Height 
Location (mg/kg) 

NFA- 12HS 15 cm 77.6 15 minutes 

15 cm 72.9 15 minutes 

l m  29.2 15 minutes 

IFP-B2- 1HS 15 cm 91.0 15 minutes 

l m  71.4 15 minutes 

l m  39.4 15 minutes 

AFP-HS-1. 31 cm 359.7 15 minutes 

l m  119.9 15 minutes 

SWUSM- 1A 15 cm 38.5 15 minutes 

15 cm 

SWUSM-1B 31 cm 

31 cm 

SWUSM- 1 C l m  

44.6 

38.7 

41.9 

25.8 

5 minutes 

15 minutes 

5 minutes 

15 minutes 

l m  28.2 5 minutes 

SWUSM-2A 15 cm 25.5 15 minutes 

15 cm 27.5 5 minutes 

SWUSM-2B 31 cm . 28.4 15 minutes 

31 cm 31.4 5 minutes 

SWUSM-2C l m  28.0 15 minutes 

l m  27.2 : 5 minutes 

SWUSM3A 15 cm 142.9 15 minutes ‘ 

15 cm 286.5 5 minutes 

31 cm 71.2 15 minutes 

31 cm 71.5 5 minutes 

SWUSM3B 
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2502-WP-0029, Revision 0 
July 1998 

. .  

TABLE D-7 
(CONT'D) 

HPGe Measurement Detector Height Detector Reading Read Time 
Location (mg/kg) 

SWUSM-3C l m  31.6 15 minutes 

l m  35.2 5 minutes 

SWUSM-4A 15 cm . 14.9 15 minutes 

15 cm 15.0 5 minutes 

SWUSM-4B 31 cm 16.0 15 minutes 

31 cm 14.9 5 minutes 

l m  

l m  

1.4.3 

16.9 

15 minutes 

5 minutes 

SWUSM-SA 15 cm 

15 cm 

SWUSM-5B 31 cm 

31 cm 

SWUSM-5C l m  

26.8 15 minutes 

29.7 

27.2 

29.9 

28.6 

5 minutes 

15 minutes 

5 minutes 

15 minutes 

l m  29.6 5 minutes 

SWUSMdA 15 cm 38.4 5 minutes 

SWUSM-7A-1 15 cm 22.4 5 minutes 

SWUSM-7A-2 15 cm 27.2 5 minutes 

NFA = Non Fill Area 
HS = Hot spot 
IFP = Inactive Flyash Pile 
AFP = Active Flyash Pile 
SWUSM = Southern Waste Units Special Material (area) 
A = detector height at 15 centimeters (cm) 
B = detector height at 31 centimeters (cm) 
C = detector height at 1 meter (m) 
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FEMp-A2PI-IP-FINAL 
2502-W-0029, Revision 0 

July 1998 

TABLE D-8 
AREA 2, PHASE I ABOVE-WASTE ACCEPTANCE CRITERIA DELINEATION 

BETA-GAMMA SCAN AND SOIL SAMPLING RESULTS 

Depth Total Uranium Validation Tc-99 Validation Beta-Gamma 
(ft.1 (mgk)” Qualifief @Ci/g) Qualifierb (ccpm) Location 

SWU 1-1-1 0-0.5 16 Nv NA NA 0 
SWU 1-1-2 0.5-1 16 NV NA NA 0 
SWU 1-1-3 1-1.5 36 Nv NA NA 0 
SWU 1-1-4 1.5-2 44 Nv NA NA 0 
SWU-1-1-5 2-2.5 23 Nv NA NA 0 
SWU-1-1-6 2.5-3 14 NV NA 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 0 
SWU-1-2-2 0.5-1 71 NV NA NA 0 
SWU-1-2-3 1-1.5 56.9 J NA NA 0 

SWU- 1-2-3-D 1-1.5 69 NV NA NA 0 

SWU- 1-2-5 2-2.5 42 NV NA NA 0 
SWU-1-2-6 2.5-3 14 Nv NA NA 0 

3-3.5 4 Nv NA NA 0 
SWU-1-3-1 0-0.5 29 Nv NA NA 0 

0.5-1 25 Nv NA NA 0 SWU-1-3-2 
SWU-1-3-3 1-1.5 25 Nv NA NA 0 
SWU-1-3-4 1.5-2 10 NV NA NA 0 
swu-1-3-5 2-2.5 10 NV NA NA 0 
SWU- 1-3-6 2.5-3 11.2 J NA NA 0 

SWU- 1 -3-6-D 2.5-3 9.2 NV NA NA 0 
swu-1-3-7 3-3.5 8.9 Nv NA NA 0 
swu-1-4-1 0-0.5 50.5 NV NA NA 0 
SWU- 1-4-2 0.5-1 44.2 NV NA NA 0 
SWU-1-4-3 1-1.5 82.6 NV NA NA 0 
SWU-1-4-4 1.5-2 104 NV NA NA 0 
SWU-1-4-5 2-21 5 95.4 NV NA NA 0 
SWU-1-4-6 2.5-3 45.5 Nv NA NA 0 
SWU- 1-4-7 3-3.5 30.9 NV NA NA 0 
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 

*-m* SWU-1-2-4 1.5-2 62 NV NA NA 0 

a sWU-1-2-7 

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 

. .  
i 
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FElvlFw2PI-Ip-FrNAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-8 
(CONT'D) 

Depth Total Uranium Validation Tc-99 Validation Beta-Gamma 
(ft.1 (mg/Wa Qualifierb @Ci/g) Qualifierb (ccpm) 

Location 

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 
SWU-2- 1-5 2-2,5 5.54 Nv NA NA 0 
SWU-2-1-6 2.5-3 3.26 NV NA NA 0 
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 0 
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 
swu-2-3-2 0.5-1 19 Nv NA NA 
swu-2-3-3 1-1.5 17 NV NA NA 0 
swu-2-3-4 1.5-2 13 NV NA NA 0 
swu-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 
swu-2-4-2 0.5-1 16 NV NA NA 0 
swu-24-3 1-1.5 8 NV NA NA 0 
swu-2-4-4 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 
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 

0 Om 

> 

SWU-2-5-7-D 3-3.5 4.1 NV NA NA 
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TABLE D-8 
(CONT’D) 

Depth Total Uranium Validation T,c-99 Validation Beta-Gamma 
(fie) (mgkg)” Qualifierb (pCi/g) Qualifierb (ccpm) Location 

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-3-1-4 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 . o  
swu-3-2-3 1-1.5 9.37 J NA NA 0 

SW-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 

i ...- I SWU-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 
swu-3-3-3 1-1.5 5.54 Nv NA NA 0 
swu-3-3-4 1.5-2 5.42 NV NA NA 0 
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 . N v  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 
s WU -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-3-54 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 

SW-3-5-7-D 3-3.5 29 NV NA NA 0 

0008811 
. .  . 
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FEMP-A2PI-IP-FINAL 
, 2502-WP-0029, Revision 0 

July 1998 

TABLE D-8 
(CONT'D) 

Depth Total Uranium Validation Tc-99 Validation Beta-Gamma 
(ft.1 (mg/kgY Qualifierb @Ci/g) Qualifierb (ccpm) Location 

swu-4- 1 - 1 0-0.5 12.8 Nv 1 Nv 0 

sWU-4-1-2 0.5-1 13.3 Nv 1.3 NV 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 
sWU-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 
S WU -4 - 2 - 7 3-3.5 65.2 Nv 1.2 Nv 0 
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 3 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-4-4-1 0-0.5 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- 1-1-Y 0-0.5 17.2/2.2 pCi/g' Jd 1.4U0.51 Ud 0 

swu-4- 1-2-Y 0.5-1 1231.6 pCi/g' Jd 1.48/0.31 Ud 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 

swu-4-5- l-Y 0-0.5 22.4/3.1 pCi/g' Jd 1.3310.35 . Ud 0 
SWU-4-5-2 0.5-1 14.7 J 1.73 U 0 

0 
0 

SWU-4-5-2-D 0.5-1 13 NV 0.57 Nv 
Ud SWU-4-5-2-Y 0.5-1 10.2h.3 pCi/g' Jd '1.85/0.46 

swu-4-5-3 1-1.5 11.8 NV 1.2 NV 0 
swu-4-5-4 1.5-2 
swu-4-5-5 2-2.5 
SWU-4-5-6 2.5-3 

13.6 
34.5 
46.2 

NV 1.1 NV 
NV 1.3 NV 
NV 1.3 NV 0 

swu-4-5-7 3-3.5 50.7 J 1.83 U 0 
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FEMP-A2PI-IP-FINAL 

2502-WP-0029, Revision 0 
July 1998 

TABLE D-8 
(CONT’D) 

4 

Depth Total Uranium validation Tc-99 Validation Beta-Gamma 
(ft.) (mg/kg)” Qualifierb @Ci/g) Qualifierb (ccpm) 

Location 

SWU-4-5-7-D 3-3.5 49 Nv 0.53 Nv 0 
SWU-5-1-48 
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-5-6-4 1 
SWU-5-7-46 
SWU-5-84 
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- 10-2 1 
SWU-5- 10-24 
swu-5-10-29 
swu-5- 10-3 1 
SWU-5- 10-32 
SWU-5-11-36 
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-5-1547 
SWU-5-15-48 
SWU-5-15-49 
SWU-5-15-50 
SWU-5-15-51 
SWU-5-15-52 

23.5-24 
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 
2 1.5-22 
22-22.5 
22.5-23 
23-23.5 
26.5-27 
19-19.5 
19.5-20 
20.5-2 1 
10-10.5 
11.5-12 
14-14.5 
15-15.5 
15.5-16 
17.5-18 
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 

10 
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 
1.18 
1.72 
3.2 

2.815.3 
632 

2180 
9090 
3690 
98 1 
1810 
646 
3980 
2120 
1970 
1110 
49 1 
3660 
168 

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 

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 
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 
950 
950 
200 
0 
0 
0 

150 
0 

3950 
100 
950 
1950 
750 
400 
550 
600 
0 

150 
550 
350 
1000 
100 
0 
0 
0 
0 

750 
1000 
8000 
1450 
1000 
1000 
900 
3000 
1000 
1000 
1250 
250 
1850 
150 . 

- */ 
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FEMP-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-8 
(CONT’D) 

Depth Total Uranium Validation Tc-99 Validation Beta-Gamma 
(ft.) (mg/kg)” Qualifierb @Ci/g) Qualifierb (ccpm) Location 

SWUS- 16-37 
SWU-5-16-38 
SWU-5- 16-39 
SWU-5- 16-40 
SWU-5- 16-41 
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-5-18-41 
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 
S WU-5-20-49 
SWU-5-20-50 
SWU-5-20-5 1 
S WU-5-2OA-45 
S WU-5-20A-49 
SWU-5-20B-49 
SWU-5-20B-50 
swu-5-21-45 
SWU-5-2 1-46 
swu-5-21-47 
SWU-5-21-48 
swu-5-21-5 1 
SWU-5-2 1-52 
swu-5-21-53 
SWU-5-22-5 1 

SWU-5-22B-52 
SWU-5-22B-53 
SWU-5-23-47 
SWU-5-23-48 
swu-5-23-49 

SWU-5-23B-50 
@WU-5-23B-5 1 

SWU-5-23B-52 

18- 18.5 
18.5-19 
19- 19.5 
19.5-20 
20-20.5 
20.5-2 1 
21-21.5 
21.5-22 
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 
25.5-26 
26-26.5 
25-25.5 
25.5-26 
26-26.5 
23-23.5 
23 5 2 4  
24-24.5 
24.5-25 
25-25.5 
25.5-26 

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 
1020 
569 
949 
1660 
1810 
800 
804 
683 
302 
106 
1870 

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 
Nv 
Nv 
Nv 
Nv 
NV 
Nv 
NV 
NV 
Nv 
Nv 
Nv 

NA NA 150 
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 

1000 
2000 
1450 
1000 
450 
550 
200 
350 
150 
1000 
1000 
1500 
300 
1000 

1700 1700 0 
1700 
850 
850 
450 
150 
550 
1750 
300 . 
350 
150 
200 
1000 
800 
400 
500 
400 
1000 
1150 
1550 
450 
750 

:;: @ 
850 
1000 
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2502-WP-0029, Revision 0 
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4. , 

~ ~ ~ 

Depth Total Uranium Validation Tc-99 Validation Beta-Gamma 
(ft. ) (mg&)a Qualifierb (pCi/g) Qualifierb (ccpm) Location 

S WU-5-24A-50 
SWU-5-25-54 

SWU-5-26A-49 
SWU-5-26A-49-D 

SWU-5-27-49 
S WU-5-27-50 
SWU-5-27-5 1 
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-5-29-5 1 

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-5-3 1-49 
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 
SWU-5-39-60 

SWU-5-39-60-D 
SWU-5-40-56. 
SWU-5-4 1-18 
swu-5-41-19 

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 
29.5-30 
27.5-28 
8.5-9 
9-9.5 

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 
25 10 
27.4 
294 
1260 
772 
417 
1570 
690 

2660 
93 1 
552 
416 
316 
443 
3 15 
20.7 
29 1 

NV 
NV 
NV 
NV 
Nv 
Nv 

- N v  
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 

450 
40 
450 
450 
250 
200 
550 
750 
850 
1000 
350 
100 
100 
0 

600 
1500 
450 
250 
1200 
200 
450 
1450 
500 
150 
750 
2000 

0 
350 
550 
350 
400 
1250 
850 
1400 
850 
300 
750 
200 
200 
100 
0 

200  . 
. I -  -. , n 

FERWPIV\ZPI-IP\APPD\TABLES\July 28. 1998 (1:MPM) 7of9  008885 
1 -  

f r  



FEMP-A2PI-IP-FINAL a 2502-WP-0029, Revision 0 
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TABLE D-8 
(CONT’D) 

Depth Total Uranium Validation Tc-99 Validation Beta-Gamma 
(ft.1 (mg/kg)” Qualifierb (pCi/g) Qualifierb (ccpm) Location 

NA NA 150 swu-5-4 1-20 
swu-5-41-21 
swu-5-41-22 
swu-5-41-23 

SWU-5-EPA41-24 
SWU-5-42-42 

SWU-5-EPA42-33 
SWU-5-43-34 
swu-5-43-35 
SWU-5-43-36 
SWU-5-43-37 
SWU-5-43-38 

swu-5-43-39 
SWU-43A-33 

SWU-5-43A-37‘ 

SWU-5-44-18 
SWU-5-44-19 
swu-5-44-20 
SWU-5-44-2 1 

SWU-5-EPA44-7 
SWU-5-EPA44-20 

swu-5-45-21 
swu-5-45-22 
SWU-5-45-23 
swu-5-45-24 
SWU-5-46-17 
SWU-5-46- 18 
SWU-5-46- 19 
SWU-5-46-20 
SWU-5-46-21 

9.5-10 
10- 10.5 
10.5-1 1 
11-11.5 
11.5-12 
21-21.5 
16- 16.5 
16.5-17 
17- 17.5 
17.5-18 
18-18.5 
18.5- 19 

19- 19.5 
16-16.5 
18-18.5 

8.5-9 
9-9.5 
9.5-10 
10-10.5 
3-3.5 
9.5-10 
10-10.5 
10.5-1 1 
11-11.5 
11.5-12 
8-8.5 
8.5-9 
9-9.5 
9.5-10 
10- 10.5 

126 
569 
190 
45 

2000 * 210 
6.28 

24k2.5 
32.5 
511 
1030 
1140 

2270/16,000+ 1700/ 
11,100f583‘ 

2390 
22k2.3 

3220/95OO k990/ 
7160 i407‘ 

17.5 
111 
515 
112 

31 k3.3 
530f55 

57.9 
71.7 
92.6 
18.6 
16.7 
9.4 

48.5 
377 
366 

a Results reported as dry weight 
Qualifier: NV = Not validated 

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/ 

7 .O +O .94‘ 
NA 

0.48f0.23 
NA/ 

4.1 f0.58‘ 
NA 
NA 
NA 
NA 

0.42k0.22 
0.30f0.17 

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 

200 
100 
0 

650 
0 
0 
0 

150 
750 
1000 
3500 

950 
0 

. 2500 0 a 
100 
350 
0 
0 

150 
0 
0 
0 
0 
0 

100 
150 
100 
0 

U = Not detected above method detection limit 
J = Estimatedvalue 
(-) = 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) 
Data qualifier applicable < I .  to DOE results only 
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FEMP-A2PI-Ip-FINAL 
2502-wP-0029, Revision 0 

July 1998 

TABLE D-8 
(CONT'D) 

OEPA sample location (volume requirements for OEPA lab analysis precluded splitting samples from 

First result is FDF ICPMS; second result is OEPA analysis by KPA; thiid result is FDF re-analysis 
of OEPA sample by ICP/MS 

SWU-541, SWU-5-42, and SWU-5-44) 

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 
D = Duplicate 
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FEMP-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-9 
AREA 2, PHASE I ABOWWAC AREA HIGH PURITY 
GERMANIUM MEASUREMENTS, TOTAL URANIUM 

Measurement Result Easting 
Identification (mg/kg) 

Northing Detector 
Height Location 

swu- 1 l m  477520.092 1348035.809 SWU- 1 - 1 -G 58.2 
31 cm 477520.092 1348035.809 SWU-1-l-G 66.7 

swu-2 l m  477567.422 134022.114 SWU-2-1-G 36.4 
31 cm 477567.422 1348022.1 14 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 1347456.511 SWU-4-1-G 26.1 
31 cm 478098.104 1347456.51 1 SWU-4-l-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  

mg/kg = milligrams per kilogram 
SWU = Southern Waste Units 
G = gamma measurement (HPGe) 
m = meter 
cm = centimeter 

477950 
477943 

477984.443 
477984.621 
478057.924 
478020.448 
478020.922 
477948.102 
478093.584 
477983.479 
477948.545 
477984.385 
477929.4 
47791 1.8 

1347499 
13475 1 1 

1347601 333 
1347559.769 
1347559.254 
1347622.57 
1347537.8 1 
1347580.407 
1347580.702 
1347517.811 
1347622.043 
1347642.908 
1347529.9 

SWU-5-39-G 
SWU-5-40-G 
SWU-5-4 l-G 
SWU-5-42-G 
SWU-5-43-G 
SWU-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 

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 

1347497.9 SWU-5-67-G 21.7 
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2502-WP-0029, Revision 0 
July 1998 

TABLE D-10 
AREA 2, PHASE I INACTIVE FLYASH PILE AREA 

MGH PURITY GERMANIUM MEASUREMENTS, TOTAL URANIUM 

Measurement Identification Detector Height Northing Easting Result (mg/kg) 
A2PI-IFP- 1 -G 

A2PI-IFP- 10-G 

A2PI-IFP- 103-G 

A2PI-IFP- 104-G-D 

A2PI-IFP- 105-G 

A2PI-IFP- 106-G 
A2PI-IFP- 107-G 
A2PI-IFP- 108-G 

A2PI-IFP- 109-G 
A2PI-IFP; 1 1-G 

A2PI-IFP-110-G-D 

A2PI-IFP- 1 16-G 
A2PI-IFP- 1 17-G 

A2PI-IFP-118-G 

A2PI-IFP- 1 19-G 

A2PI-IFP-119-G 

A2PI-IFP- 12-G 

A2PI-IFP- 120-G-D 

A2PI-IFP- 13-G 
A2PI-IFP- 14-G 

A2PI-IFP- 14-G-D 

A2PI-IFP- 16-G 

A2PI-IFP-17-G 

A2PI-IFP- 18-G 
A2PI-IFP- 19-G 
A2PI-IFP-2-G 

A2PI-IFP-20-G 
A2PI-IFP-20-G-D 

A2PI-IFP-22-G 

A2PI-IFP-23-G 

FER\A2PI\A2PI-IFUPPD\TABLESVuly 24, 1998 (3:08PM) 

478263.5 
478 195.3 

477751.9 
47775 1.9 

47775 1.9 

47775 1.9 

47775 1.9 

47775 1.9 
47775 1.9 

478 195.3 

47775 1.9 
4777 17.7 
477717.7 

477717.7 

4777 17.7 

477717.7 

478 195.3 

477717.7 

478 195 -3 

478 195.3 
478 195 -3 

478160.9 
478 160.9 
478 160.9 

478 160.9 
478263.5 
478 160.9 

478 160.9 

478 126.8 
478126.8 

1 of4 

1347478 
1347517 

1347576 

1347616 

1347655 
1347694 
1347734 

1347773 
1347813 
1347556 

1347852 

1347675 
13477 14 

1347753 

1347793 

1347793 

1347596 

1347832 

1347635 

1347675 

1347675 
1347497 

1347537 
1347576 

13476 16 
13475 17 

1347655 

1347655 
1347478 

1347517 

22.7 

27.0 

16.0 

18.0 
10.7 

13.3 
16.5 

10.1 
20.5 

31.6 

15.0 

15.1 

13.2 
8.7 

0.0 
22.6 

28.7 

14.6 

27.9 

20.2 

20.8 

36.7 
16.4 

15.7 
16.7 

27.1 
25.2 

25.5 
24.3 

26.6 g T  . .. .: 
i!' . ' L4 
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FEMP-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

. .  

TABLE D-10 
(CONT’D) 

Measurement Identification Detector Height Northing Easting Result (mg/kg) 
A2PI-IFP-24-G 478 126.8 1347556 20.2 
A2PI-IFP-25 -G 478 126.8 1347596 26.8 
A2PI-IFP-26-G 

A2PI-IFP-28-G 

A2PI-IFP-29-G 

A2PI-IFP-3-G 

A2PI-IFP-30-G 
A2PI-IFP-3 1 -G 
A2PI-IFP-32-G 

A2PI-IFP-35-G 

A2PI-IFP-36-G 

A2PI-IFP-37-G 

A2PI-IFP-38-G 

A2PI-FP-4-G 
A2PI-IFP-43-G 

A2PI-IFP-43-G 

A2PI-IFP-43-G 

A2PI-IFP-44-G 

A2PI-IFP-45-G 

A2PI-IFP-46-G 

A2PI-IFP-49-G 

A2PI-IFP-50-G 

A2PI-IFP-5 1 -G 

A2PI-IFP-5 1 -G-D 

A2PI-IFP-52-G 

A2PI-IFP-5 3 -G 
A2PI-IFP-56-G 
A2PI-IFP-57-G 

A2PI-IFP-59-G 
A2PI-IFP-6-G 

A2PI-IFP-61-G 

478 126.8 

478092.7 

478092.7 

478229.4 
478092.7 

478092.7 
478092.7 

478058.6 

478058.6 

478058.6 

478058.6 
478229.4 

478024.6 

478024.6 

478024.6 

478024.6 

478024.6 1 

478024.6 
477990.7 

477990.7 

477990.7 

477990.7 

477990.7 

477990.7 

477956.6 

477956.6 

477956.6 

1347635 

1347458 

1347497 

1347458 
1347537 

1347576 
13476 16 

1347478 

13475 17 

1347556 

1347596 
1347497 

1347497 

1347497 

1347497 

1347537 

1347576 

13476 16 

1347478 

1347517 

1347557 

1347557 

1347596 
1347635 

1347497 

1347537 

1347616 

56.3 

23.0 

26.7 

22.4 

29.3 

27.2 
34.3 

16.9 
17.9 

32.9 

20.7 
2.1.4 

0.0 
0.3 

51.6 
21.8 

15.2 

59.8 

20.3 

22.9 

22.9 

22.8 

18.4 

56.7 

20.7 
20.7 

22.9 
478229.4 1347576 22.2 

477922.4 1347478 25.2 

:I.: . 
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2502-WP-0029, Revision 0 
July 1998 

TABLE D-10 
(CONT’D) 

Measurement Identification Detector Height Northing Easting Result (mg/kg) 

A2PI-IFP-62-G 477922.4 13475 17 16.2 

A2PI-IFP-63-G 477922.4 1347557 18.5 

A2PI-IFP-64-G 477922.4 1347596 16.3 
A2PI-IFP-65-G 

A2PI-IFP-68-G 
477922.4 1347635 25.6 

477888.3 1347497 49.6 

A2PI-IFP-69-G 477888.3 , 1347537 30.3 
A2PI-IFP-70-G 
A2PI-IFP-7 1 -G 

A2PI-IFP-72-G 

A2PI-IFP-74-G 

477888.3 1347576 , 

477888.3 1347616 
22.4 
15.7 . 

477888.3 1347655 16.8 
477854.2 1347478 18.0 

A2PI-IFP-75-G 477854.2 1347517 18.0 
A2PI-IFP-76-G 
A2PI-IFP-77-G 
A2PI-IFP-77-G 

477854.2 1347556.5 29.6 

477854.2 1347596 0.0 

477854.2 1347596 8.0 

A2PI-IFP-78-G 477854.2 1347635 9.0 

A2PI-IFP-79-G 477854.2 1347675 23.9 
A2PI-IFP-8-G 

A2PI-IFP-82-G 
478 195.3 1347438 15.7 

477820 1347497 12.1 

A2PI-IFP-83-G 477820 1347537 16.6 

A2PI-IFP-84-G 477820 1347576 7.4 

A2PI-IFP-85-G 477820 13476 16 0.0 
A2PI-IFP-85-G 477820 1347616 8.5 
A2PI-IFP-86-G 477820 1347655 10.7 

A2PI-IFP-87-G 477820 1347694 12.0 
A2PI-IFP-92-G 
A2PI-IFP-93-G 

477785.9 1347557 19.5 
477785.9 1347596 7.9 

A2PI-IFP-94-G 477785.9 1347636 14.1 
A2PI-IFP-95-G 477785.9 1347675 8.5 

A2PI-IFP-95-G-D 

A2PI-IFP-96-G 

A2PI-IFP-97-G 

477785.9 1347675 12.0 

477785.9 13477 14 13.0 
477785.9 1347753 9.8 c,. 
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mg/kg = milligrams per kilogram 
A2PI = Area 2, Phase I 
IFP = Inactive Flyash Pile 
G = gamma measurement 
D = duplicate measurement 

FEW-A2PI-IP-FINAL 
2502-W-0029, Revision 0 

July 1998 

TABLE D-10 
(CONT'D) 
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2502-WP-0029. Revision 0 

July 1998 

TABLE D-11 
AREA 2, PHASE I ABOVEWASTE ACCEPTANCE CRITERIA AREA 

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 
SWU-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 

478020.334 
478064.899 
478079.088 
478039.573 
477991.585 
477946.08 1 
477940.565 
477974.259 
478017.543 
478053.908 
478060.938 
478042.212 
478003.292 
477980.801 
477977.69 
477994.74 1 
478041.123 
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, 

FER\A2PI\A2PI-IP\APPD\TABLESVuly 28, 1998 (1: 12PM) 

1347525 -759 
1347548.063 
1347593.7 19 
1347619.393 
1347627.526 
1347612.55 
1347566.276 
1347529.5 16 
1347541.79 
1347554.66 
1347577.389 
1347590.644 
1347592.587 
1347585.417 
134756 1.498 
1347543.362 
1347560.957 
1347558.299 
1347522.786 
13475 15.71 9 
1347529.861 
1347508.648 
1347522.790 
13475 15.7 
1347508.7 
1347522.9 
13475 15.5 
1347497.9 
1347530 
1347537 

1 of2 

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 

00089A 
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TABLE D-11 
(CONT'D) 

Location Northing Easting Surface Elevation 
(Mean Sea Level) 

SWU-5-3 1 
swu-5-32 
swu-5-33 
swu-5-34 
swu-5-35 
SWU-5-36 
swu-5-37 
SWU-5-38 
swu-5-39 
swu-5-40 
swu-5-41 
swu-5-42 
swu-5-43 

SWU-5-43A 
swu-5-44 
swu-5-45 
SWU-5-46 

477929.41 
477922.29 
477922.39 
477936.6 
477929.5 
477922.5 
4779 15.4 
477915.2 
477950 
477943 

478097.5 
478005.2 
477977.1 
477977.1 
477920.9 

478097.57 
478 109.97 

1347529.98 
1347522.95 
1347537.1 
134755 1.1 
1 347544.1 
1347551.2 
1347544.2 
1347530 
1347499 
13475 1 1 
1347543 

1347500.8 
1347562.3 
1347562.3 
1347588.3 
1347543.77 
1347542.82 

577.96 
578.31 
578.46 

NA" 
NAa 

575.8 
577.7 
569.3 
577.1 
577.9 
571.8 
576.2 
576.3 
576.4 
563.4 
570.7 
571.9 

SWU = Southern Waste Units 
NA = Not applicable 
a Borings relocated; no elevation taken. 
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FEMP-A2PI-IP-FINAL 
2502-W-0029, Revision 0 

July 1998 

TABLE D-12 
INDICATOR CODING USED TO DETERMINE EXTENT OF ‘ABOVE-WASTE ACCEPTANCE 

CRITERIA AREA IN AREA 2, PHASE I INACTIVE FLYASH PILE 

Beta Gamma Total Uranium 
Measurement Result Top Depth Bottom Indicator 

Depth (ft) Code 
(CCPm) (mgkg)” (ft) 

Sample Location 

SWU-5-1 0 23.5 0 0 NA 
23.5 24 0 0 10 
24 27 0 0 NA 

SWU-5-2 0 10 0 0 NA 
10 10.5 1 250 NA 

10.5 11 1 250 NA 
11 14 1 NR NA 
14 14.5 0 0 NA 

14.5 15 1 150 NA 
15 16 1 NR NA 
16 16.5 1 100 NA 

16.5 17 2 950 612/1 170b 
17 17.5 1 200 75.2 
18 27 0 0 NA 

swu-5-3 0 0.5 0 0 NA 
0.5 1 0 0 14 
1 17.5 0 0 NA 

17.5 18 0 0 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 1.39 I 3: 2 

20.5 26 0 0 NA 
26 27 0 NR NA 

000835 
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FErn-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 
TABLE D-12 

(CONT’D) 

Beta Gamma Total Uranium 
Indicator Measurement Result 

Top Depth Bottom 
Depth (ft) Code 

(=Pm> (mgk)”  
(fi) 

Sample Location 

swu-5-7 0 19.5 0 0 NA 
19.5 20 1 400 NA 
20 21 1 NR NA 
21 21.5 1 1000 NA 

21.5 22 2 3450 NA 
22 

22.5 
23 

23.5 
24 

24.5 
25 

25.5 
26 

22.5 
23 

23.5 
24 

24.5 
25 

25.5 
26 

26.5 

1450 
3950 
1450 
1250 
2450 
550 
1000 
1450 . 

150 

NA 
626 
NA 
NA 
NA 
NA 
NA 
NA 
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 

20 20.5 0 0 NA 

19.5 20 2 600 1220 

20.5 21 1 250 144 
21 27 0 0 NA 

P ,! ’ ; ,* P 
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2502-WP-0029, Revision 0 
July 1998 

TABLE D-12 
(CONT'D) 

Beta Gamma Total Uranium Top Depth Bottom Indicator Measurement Result Depth (ft) Code 
(ccpm) (mg1kg)a (ft) 

Sample Location 

SWU-5- 10 0 10 0 0 NA 
10 10.5 1 150 292 

10.5 11 1 100 NA 
11 11.5 1 200 NA 

11.5 12 1 .  550 520 
12 13.5 1 NR NA 

13.5 14 1 250 NA 
14 14.5 1 350 186 

14.5 15 1 350 NA 
15 15.5 2 3500 4980 

15.5 16 2 1000 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 NA 
15.5 16 0 0 1.72 

4 

16 27 0 0 NA 
SWU-5-13 0 15.5 0 0 NA 

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 

15.5 16 0 0 3.2; 2.81 5.3' 

11.5 27 0 0 .  NA 
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TABLE D-12 
(CONT’D) 

2502-wp-0029, Revision 0 
July 1998 

Top Depth Bottom Indicator Measurement Beta Gamma Total Uranium 
Result Depth@) Code 

(CCPd (mg/kg)” (ft) 
Sample Location 

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 
1 
2 
1 

0 
150 
1000 
8000 
2000 
1000 
NR 
1000 
1500 
900 
3000 
1000 
1000 
1250 
250 
1850 .. 
150 

NA 
NA 

2180 
9090 
3690 
98 1 
NA 
1810 
NA 
646 
3980 
2120 
1970 
1110 
49 1 
3660 
168 

SWU-5-16 0 
18 

18.5 
19 

19.5 
20 

20.5 
21 

21.5 
22 

18 
18.5 
19 

19.5 
20 

20.5 
21 

21.5 
22 

22.5 

0 
1 
2 
2 
2 

0 
150 
1000 
2000 
1450 
1000 
450 
550 
200 
350 

NA 
218 
1430 
3220 
3610 
2370 
1700 
444 
226 
243 

22.5 27 0 0 NA 
SWU-5- 17 0 15.5 0 0 NA 

15.5 16 1 150 469 
16 20.5 0 0 NA . .* s i *  
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FEMP-A2PI-IP-FINAL 

2502-WP-029, Revision0 
July 1998 

TABLE D-12 
(CONT’D) 

Beta Gamma Total Uranium 
Measurement Result Top Depth Bottom Indicator 

Depth (ft) Code 
(CCPm) (mglkg)” (ft) 

Sample Location 

SWU-5- 18 0 16 0 0 NA 
16 17.5 0 NR NA 

17.5 18 0 0 NA 
18 18.5 2 1000 1390 

18.5 19 2 1000 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 
22 22.5 2 550 

22.5 23 2 650 

242 
NA 
NA 

23 23.5 2 300 NA 
23.5 24 2 1000 1480 
24 24.5 2 1700 1580/200O/177Oc 

24.5 25 2 850 1870 
25 27 . o  0 NA 

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 4501350 2871401d 
25 25.5 1 150 608 

25.5 27 1 NR NA 

FERWPIWPI-IPV\PPD\TABLESUuly 31, 1998 (1: 18PM) 5 of 11 



FEMP-A2PI-IP-FINAL 
2.502-WP-0029, Revision 0 

July 1998 
TABLE D-12 

(CONT'D) 

Beta Gamma Total Uranium 
Measurement Result Top Depth Bottom Indicator 

Depth (ft) Code 
(CCPm) (mg/kg)" (ft) 

Sample Location 

SWU-5-21 0 
22 

22.5 
23 

23.5 
24 
25 

25.5 
26 

22 
22.5 
23 

23.5 
24 
25 

25.5 
26 

26.5 

0 . O  
1 150 
1 200 

.2 1000 
2 .  800 
2 NR 
1 400 
1 500 
1 400 

NA 
277 
486 
2640 
1820 
NA 
773 
1020 
569 

26.5 27 1 50 NA 
SWU-5-22 0 25 0 0 NA 

25 25.5 1 1000 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 

25.5 26 2 1000 
106 
1870 

SWU-5-24 0 23 0 0 NA 
23 23.5 1 100 NA 

23.5 24 0 0 NA 
24 24.5 1 400 NA 

24.5 25 1 450 . 709 
25 27 0 NR NA 

swu-5-25 0 26.5 0 0 NA 

FER\A2PI\A2PI_IP\APPD\TABLESUuly 31, 1998 (1: 18PM) 6of 11 



FEMP-AtfCP- AB3 4 
2502-wP-0029, Revision 0 

July 1998 
TABLE D-12 

(CONT'D) 

Beta Gamma Total Uranium 
Measurement Result Top Depth Bottom Indicator 

Depth(ft) Code 
WPm) ( m g k ) "  (ft) 

Sample Location 

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 6 191482' 

24.5 25 1 400 NA 
25 25.5 1 450 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 2140 
SWU-5-28 0 26.5 0 0 NA 

26.5 27 1 100 252 
27 27.5 1 350 670 

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 15301 1370' 
25 25.5 2 450 2090 

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 
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FEMP-A2PI-IP-FINAL 
2502-W-0029, Revision 0 

July 1998 
TABLE D-12 

(CONT'D) 

Top Depth Bottom 
Depth (ft) L W ~  

(CCPm) 
(ft) 

Sample Location 
Beta Gamma Total Uranium 

h:::"' Measurement Result 
(mg/kg)a 

SWU-5-3 1 0 23.5 0 0 NA 
23.5 24 1 150 193 
24 24.5 2 750 1180 

24.5 25 2 2000 2510 
swu-5-32 0 26.5 0 0 NA 

26.5 27 0 0 27.4 
swu-5-33 0 23 0 0 NA 

23 23.5 1 350 294 
23.5 24 2 550 1260 
24 24.5 1 350 772 

24.5 25 1 400 417 
25 25.5 2 1250 1570 

25.5 26 1 850 690 
26 26.5 2 1400 2660 

26.5 27 2 650 NA 
SWU-5-36 0 22.5 0 0 NA 

22.5 23 1 250 NA 
23 23.5 1 850 93 1 

23.5 24 0 450 NA 
24 24.5 0 450 NA . 

24.5 25 0 450 NA 
25 25.5 0 400 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 NA 
30.5 31 1 750 416 
31 31.5 1 250 NA 

31.5 32 1 100 NA 
p $ 4  
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FErn-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 
TABLE D-12 

(CONT’D) 

Beta Gamma Total Uranium 
Measurement Result Top Depth Bottom Indicator 

(mg/kg)” 
Depth (ft) Code 

(ccpm) (ft) 
Sample Location 

swu-5-39 0 29.5 0 0 NA 
29.5 30 1 200 3 1614.43‘ 

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 
SWU-5-41 0 8.5 0 0 NA 

8.5 9 0 0 20.7 
9 9.5 1 200 29 1 

9.5 10 1 150 
10 10.5 1 200 

10.5 11 1 100 

126 
569 
190 

11 11.5 0 0 45 

SWU-5-EPA-41’ 0 10.5 ’ 0  0 NA 
10.5 11 1 200 NA 
11 11.5 1 450 NA 

11.5 12 2 650 2000~210 pglgl 
2180 k74.9” 

swu-5-42 0 21 0 0 NA 
21 21.5 0 0 6.28 

21.5 27 0 0 NA 
SWU-5-EPA-42’ 0 16 0 0 NA 

16 16.5 0 0 24k2.5 pglg 
16.5 18 0 0 NA 
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FEMP-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 
TABLE D-12 

(CONT ' D) 

Top Depth Bottom Indicator Beta Gamma Total Uranium 
Measurement Result Depth(ft) Code 

(ccpm) (mg/kg)a 
(ft) 

Sample Location 

swu-5-43 0 10.5 0 0 NA 
10.5 16.5 0 0 NA 
16.5 17 0 0 32.5 
17 17.5 1 150 

,17.5 18 2 750 
511 
1030 

18 18.5 2 1000 1140/9500 i-990 pg/g/. 

18.5 19 2 3500 2270/16,000 i- 1700pg/g/ 

7160i-407' 

11,100 +583' 

19 19.5 2 950 2390 
SWU-5-43A 0 16 0 0 NA 

16 16.5 0 0 
16.5 17 0 0 
17 17.5 0 0 

22k2.3 pg/g 
NA 
NA 

17.5 18 2 1000 NA 
18 18.5 2 2500 3220/9500 &990/ 

7 160 f407' 

18.5 19 2 1600 NA 
swu-5-44 0 8.5 0 0 NA 

8.5 9 0 0 17.5 
9 9.5 1 100 111 

9.5 10 1 350 
10 10.5 0 0 

5 15 
112 

SWU-5-EPA-44' 0 3 0 0 NA 
3 3.5 0 0 31 f3.3 pglg 

3.5 9.5 0 0 NA 
9.5 10 1 150 530f55 pg/g 
10 12 0 0 NA 
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FEMP-A2P1-IP-FhU 
2502-WP-0029, Revision 0 

July 1998 
TABLE D-12 

(CONT'D) 

Beta Gamma Total Uranium 
Measurement Result Top Depth Bottom Indicator 

Depth@) Code 
(CCPm) (mg&f tfi) Sample Location 

swu-5-45 0 10 0 0 NA 
10 10.5 0 0 57.9 

10.5 11 0 0 71.7 
11 11.5 0 0 92.6 

11.5 12 0 0 18.6 
12 19.5 0 0 NA 

SWU-5-46 0 8 0 0 NA 
8 8.5 0 0 16.7 

8.5 9 1 100 9.4 
F 9 9.5 1 150 48.5 

9.5 10 1 100 377 
10 10.5 0 0 

10.5 16 0 0 
366 
NA 

a Results reported on dry weight basis 

Split sample with OEPA; off-site OEPA lab analysis. First value is FDF analytical result; second value 
is OEPA analytical result 

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 

* First result from SWU-5-20; second result from SWU-5-2OA (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) 

EPA in designator indicates split sample with the OEPA 

First result is OEPA analysis by KPA; second result is additional analysis by FDF ICP/MS 

OEPA sample by ICP/MS 

. 

' First result is FDF ICP/MS; second result is OEPA analysis by KPA; third result is FDF reanalysis of 

ccpm = corrected counts perminute 
SWU = Southern Waste Units 
NA = Not analyzed 
NR = No recovery 
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FEMP-A2PI-Ip-FINAL 

2502-W-0029, Revision 0 
July 1998 

TABLE D-13 
AREA 2, PHASE I FIRING RANGE LEAD CONCENTRATIONS 

OCTOBER 1996 

X-Ray Fluorescence Lab Analytical Result 
Reading (mg/kg) (mg/kg)” 

Sample Location Depth (ft.)‘ 

PB- 1 1-0-3 0- 1 132 110/112 

1-2 19 NA 

2-3 10 NA 

PB-12-0-3 0- 1 

1-2 

2-3. 

65 

3 

32 

NA 

NA 

NA 

PB-13-0-3 0- 1 51 NA 

1-2 35 NA 

2-3 19 NA 

PB-14-0-3 0- 1 1165 . NA 

1-2 367 NA 

2-3 14 NA 

PB-15-0-3 0- 1 99 NA 

1-2 9 NA 

2-3 14 NA 

PB-16 0- 1 167 NA 

1-2 75 NA 

2-3 1 7b NA 

PB- 17B 0- 1 440 NA 

1-2 ND NA 

2-3 ND NA 

PB- 18 0- 1 1142 1431/1398 

1-2 254 NA 

2-3 11 NA 

PB-19 0- 1 

1-2 

2-3 

866 

1065 

2 

4 
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TABLE D-13 
(CONT’D) 

FEMP-A2PI-IF’-FINAL 
2502-WP-0029, Revision 0 

July 1998 

X-Ray Fluorescence ‘ Lab Analytical Result 
Reading (mg/kg) (mglkg)” 

Sample Location Depth (ft.) 

PB-20 0- 1 21 I NA 

1-2 30 NA 

2-3 2 NA 

PB-2 1 0- 1 104‘ NA 

1-2 NM NA 

2-3 NM NA 

PB-21B 0-0.5 13 NA 

0.5-1 388 NA 
1-1.5 

1.5-2 
296 

33 
2101293 

56/56 

2-2.5 25 NA 

2.5-3 42 NA 

PB-22 0- 1 609 4231445 
1-2 41 32/37 
2-3 28d NA 

PB-23 0-1 494 NA 
1-2 30d NA 

2-3 27 NA 

PB-24 0- 1 48 1 NA 

1-2 2gd NA 

2-3 17 NA 

PB-25 0- 1 1013 NA 

1-2 41d NA 

2-3 . 31 NA 

PB-26 0- 1 63d NA 

1-2 23 NA 
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TABLE D-13 
(CONT’D) 

FEMP-A2PI-IP-FINAL 
2502-WPUO29, Revision 0 

July 1998 

X-Ray Fluorescence Lab Analytical Result 
Reading (mglkg) (mglkg)” 

Sample Location Depth (ft.) 

PB-27 0-1 4gd NA 

1-2 24 NA 

2-3 7 NA 

PB-28 0-1 292 NA 

1-2 - 2  NA 

2-3 NM NA 

PB-29 0- 1 

1-2 

452 NA 

138 NA 

2-3 NM NA 

PB-30 0- 1 1573 

1-2. 166 NA 

2-3 NM NA 

PB-3 1 0- 1 

1-2 

2-3 

75 

10 

NM 

NA 

NA 

NA 

PB-32 0- 1 

1-2 

2-3 

96 

NM 

NM 

NA 

NA 

NA 

PB-33 0- 1 96 NA 

1-2 NM NA 

2-3 NM NA 

PB-34 0- 1 583 NA 

1-2 

2-3 

495 4 121402 

37 7 1 I82 

PB-35 0-1 55d NA 
1-2 

2-3 

15 

NM 

NA 

NA 
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FEMP-A2PI-Ip-FINAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-13 
(CONT'D) 

X-Ray Fluorescence Lab Analytical Result 
Reading (mg/kg) (mg/kg)a 

Sample Location Depth (ft.) 

PB-36 0- 1 42 49/57 

1-2 NM NA 

2-3 NM NA 

PB-37 0- 1 2906 NA 

1-2 233 NA 

2-3 53 NA 

PB-38 0- 1 101 NA 

1-2 22d NA 

2-3 NM NA 

PB-39 0-0.5 76 NA 

0.5-2 NM ' NA 

2-3 NM NA 

PB-40 0-0.5 34d NA 

0.5-1 11 NA 
1-2 NM NA 

2-3 NM NA 

PB-4 1 0-0.5 31 NA 

0.5-2 

2-3 

NM 

NM 

NA 

NA 

PB-42 0-0.5 

0.5-2 

2-3 

92 

NM 

NM 

NA 

NA 

NA 

PB-43 0-0.5 61d NA 

0.5-1 10 NA 

1-2 NM NA 

2-3 NM NA 
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FEMP-A2PI-P-FINAL 
' 2502-WP-0029, RevisiorrO 

July 1998 

TABLE D-13 
(CONT'D) 

PB = Sample location indicator (former firing range) 
NA = Not analyzed 
ND = Not detected at concentrations above the method detection limit 
NM = No measurement taken 
mg/kg = milligrams per kilogram or parts per million @pm) 

a First value is analysis by inductively coupled argon plasma (ICP); second value is analysis by graphite 
furnace atomic absorption (GFAA) 
2- to 5-fOOt interval composited 
Measurement taken on 0-3 ft composite 
Average of two readings 

' 
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FEMP-A2PI-Ip-rnAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-14 
AREA 2, PHASE I FIRING RANGE LEAD CONCENTRATIONS 

DECEMBER 1997 

Results Validation 
Depth Parameter tmg/Wb Qualifief tft.1 

Sample 
Location 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 

A2PIPB-2- 1 -M-Y 

A2PIPB-2-2-M 

A2PIPB-2-3-M 

A2PIPB-2-4-M 

A2PIPB-2-5-M 

A2PIPB-2-6-M 

A2PIPB-2-7-M 

A2PIPB-2-8-M 

0-0.5 

0-0.5 

0.5-1 

1-1.5 

1.5-2 

2-2.5 

2.5-3 

3-3.5 

3.5-4 

Total Lead 

TCLP Lead 

Total Lead 

Total Lead 

Total Lead 

Total Lead 

Total Lead 

Total Lead 

Total Lead 

3623 

29.0 mg/L 

118 

162 

60.4 

12.4 

10.4 

8.9 

11.4 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

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 
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FEMP-A2PI-IP-FINAL 
2502-WP-oM9, Revision 0 

July 1998 

TABLE D-14 
(CONT'D) 

Results Validation 
(mg/Wb Qualifier" 

Parameter 'Sample Depth 
Location 

A2PIPB-4 A2PIPB-4- 1 -M 0-0.5 Total Lead 80.8 - 
(ft.) 

Sample NumbeP 

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 

A2PIPB-5-2-M 

A2PIPB-5 -3 -M 

A2PIPB-5-4-M 

0-0.5 Total Lead 117 

0.5-1 Total Lead 25 U 

1-1.5 Total Lead 11.6 U 

1.5-2 Total Lead 12.5 U 
A2PIPB-5-5-M 2-2.5 Total Lead 14.3 

A2PIPB-5-6-M 2.5-3 Total Lead 9.7 

U 
U 

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 

A2PIPB-7-2-M 

A2PIPB-7-3-M 

A2PIPB-7-4-M 

A2PIPB-7-5-M 

A2PIPB-7-6-M 

A2PIPB-7-7-M 

A2PIPB-7-8-M 

0-0.5 

0.5-1 

1-1.5 

1.5-2 

2-2.5 

2.5-3 

3-3.5 

3.5-4 

Total Lead 

Total Lead 

Total Lead 

Total Lead 

Total Lead 

Total Lead 

Total Lead 

Total Lead 

90 

40.6 

22.5 

22 

18.9. 

13.6 

22.2 

15.7 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

, , \  
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FEMP-MPI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-14 
(CONT'D) 

< . . .  -., a 

Results Validation 
(mg/Wb Qualifierc 

Depth Parameter Sample 
Location (ft. 1 Sample Number" 

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 TotalLead . 21.8 NV 

A2PIPB-8-7-M 3-3.5 Total Lead 22.1 NV 

A2P 1 PB-9 A2PlPB-9-1 -M 0-0.5 Total Lead 38.6 NV 

A2P 1 PB-9-2-M 0.5-1 Total Lead 35.8 NV 

A2PlPB-9-3-M 1-1.5 Total Lead 31.6 NV 

A2P 1 PB-9-4-M 1.5-2 Total Lead 20.1 

A2P 1PB-9-5-M . 2-2.5 Total Lead 24.7 

NV 

NV 

A2P 1 PB-9-6-M 2.5-3 Total Lead 19 NV 
~ 

A2P1 PB- 10 A2PlPB-10- 1-M 0-0.5 Total Lead 427 J 

A2PlPB- 10- 1-M-Y 0-0.5 TCLP Lead 0.475 mg/L NV 

A2PlPB- 10-2-M 0.5-1 Total Lead 353 J 
A2PlPB-IO-2-M-Y 0.5-1 TCLP Lead 0.982 mg/L NV 

A2PlPB- 10-3-M 1-1.5 Total Lead 50.8 J 

A2PlPB- 10-4-M 1.5-2 Total Lead 21 J 

A2PlPB-10-5-M 2-2.5 Total Lead 27.2 J 

A2PIPB- 1 1 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 1 1.3 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-11-4-M-Y 1.5-2 TCLP Lead 0.681 mg/L NV 

-. 5 . ~ ,, ,' a :'. 
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2502-WP-0029, Revision 0 
July 1998 

TABLE D-14 
(CONT'D) 

Results Validation 
(mg/Wb Qualifief 

Parameter 
(fie> 

Sample Number" Sample 
Location 

A2PlPB- 12 A2P 1PB- 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 

A2PlPB-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 

A2PlPB-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 

A2PlPB- 12-8-M 3.54 Total Lead 20.2 NV 

A2PIPB- 13 A2PIPB-13-1-M 0-0.5 Total Lead 5390 NV 
r .  

A2PIPB-13-1-M-Y 0-0.5 TCLP Lead 42.2 mg/L Nv 
A2PIPB- 13-2-M 0.5-1 Total Lead 744 NV 

A2PIPB-13-2-M-Y 0.5-1 TCLP Lead 1.66 mg/L NV 

A2PIPB-13-3-M 1-1.5 Total Lead 606 NV 

A2PIPB-13-3-M-Y 1-1.5 TCLP Lead 3.19 mg/L NV 

A2PIPB- 13-4-M 1.5-2 Total Lead 66.7 NV 

A2PIPB-13-5-M 2-2.5 Total Lead 288 NV 

A2PIPB- 13-5-M-Y 2-2.5 TCLP Lead 0.118 mg/L NV 

A2PIPB- 13-6-M 2.5-3 Total Lead 110 NV 

A2PIPB- 13-7-M 3-3.5 Total Lead 68.8 NV 

A2PIPB-13-8-M 3.5-4 Total Lead 41.4 ' NV 
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FEW-MPI-IP-FIN AL- 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-14 
(CONT'D) 

Results Validation 
(mg/Wb Qualifier' 

Parameter Sample' 
(ft.) 

Sample NumbeP 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 TCLPLead . 4.22 mg/L NV 

A2PIPB-14-3-M i-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- 1-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 NV 

A2PIPB-15-7-M 3-3.5 Total Lead 7.2 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 s - 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 
000915 
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FEMp-A2PI-IP-FrNAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-14 
(CON" 'D) 

$ 

Sample Depth Results Validation 
(ft-) (mg/Wb Qualifier' Location Parameter Sample NumbeP 

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 
A2PI'PB- 17-6-M 2.5-3 Total Lead 148 Nv 

A2PIPB-17-7-M 3-3.5 Total Lead 48.1 NV 

A2PIPB- 17-8-M 3.5-4 Total Lead 15.6 NV 

A2PIPB- 18A A2PIPB- 18A- 1 -M 0-0.5 Total Lead 75 1 NV 

A2PIPB-MA-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 Uad 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 NV 

A2PIPB-19-6-M 2.5-3 Total Lead 97.7 NV 

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 
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FEMp-fG?PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-14 
(CONT'D) 

Results Validation 
( m g W b  Qualifier' 

Parameter Sample 
Location (fie) 

Sample NumbeP 

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 2-2.5 Total Lead 81.8 NV 

A2PIPB-21 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-21-3-M 1-1.5 Total Lead 95.1 J 

A2PIPB-2 1 -4-M 1.5-2 TotalLead . 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-21-6-M 2.5-3 Total Lead 49 J 

A2PIPB-22a A2PIPB-22- 1 -TM 

A2PIPB-22-1-TM 

A2PIPB-22-1 -TM-Y 

A2PIPB-22- 1 -TM-Y 

A2PIPB-22-2-TM 

A2PIPB-22-2-TM 

A2PIPB-22-2-TM-Y 

A2PIPB-22-2-TM-Y 

A2PIPB-22-3-TM 

A2PIPB-22-3-TM 

A2PIPB-22-3-TM-Y 

A2PIPB-22-3-TM-Y 

0-1 

0-1 

0- 1 

0- 1 

1-2 

1-2 

1-2 

1-2 

2-3 

2-3 

2-3 

2-3 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

3590 

74.7 mg/L 

6260 

165.0 mg/L 

300 

0.299 mg/L 

23 1 

0.233 mg/L 

27 

0.345 mg/L 

124 

0.140 mg/L 

3 4  
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TABLE D-14 
(CONT'D) 

FEMP-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

Results Validation 
(mg/Wb Qualifief Parameter (ft.1 Sample NumbeP Sample 

Location 

A2PIPB-23" A2PIPB-23-1-TM 0- 1 Total Lead 435 J 

A2PIPB-23- 1 -TM 0- 1 TCLP Lead 1.51 mg/L - 
A2PIF'B-23-1-TM-Y 

A2PIPB-23-1-TM-Y 

A2PIPB-23-2-TM 

A2PIPB-23-2-TM 

A2PIPB-23-2-TM-Y 

A2PIPB-23-2-TM-Y 

A2PIPB-23-3-TM 

A2PIPB-23-3-TM 

A2PIPB-23-3-TM-Y 

A2PIPB-23-3 -TM-Y 

0- 1 

0- 1 

1-2 

1-2 

1-2 

1-2 

2-3 

2-3 

2-3 

2-3 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

546 

0.659 mg/L 

1100 

4.64 mg/L 

788 

2.32 mg/L 

793 

0.793 mg/L 

1930 

1.21 mg/L 

A2PIPB-24" A2PIPB-24-1-TM 

A2PIPB-24- 1 -TM 

A2PIPB-24- 1 -TM-Y 

A2PIPB-24- 1 -TM-Y 

A2PIPB-24-2-TM 

A2PIPB-24-2-TM 

A2PIPB-24-2-TM-Y 

A2PIPB-24-2-TM-Y 

A2PIPB-24-3-TM 

A2PIPB-24-3-TM 

A2PIPB-24-3-TM-Y 

A2PIPB-24-3-TM-Y 

0- 1 

0-1 

0- 1 

0- 1 

1-2 

1-2 

1-2 

1-2 

2-3 

2-3 

2-3 

2-3 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

166 

0.911 mg/L 

194 

0.285 mg/L 

15 

0.0362 mg/L 

14.4 

0.0362 mg/L 

10.1 

0.0362 mg/L 

13.8 

0.0362 ma/L 

J 
- 
J 
- 
J 
U 
J 
U 
J 
U 
J 
U 
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FEMP-MPI%-FINAL .- ' '- 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-14 
(CONT'D) 

Results Validation 
(mg/Wb Qualifief 

Parameter 
(ft-) 

Sample NumbeP Sample 
Location 

A2PIPB-25 A2PIPB-25-1-M 

A2PIPB-25- 1 -TM 

A2PIPB-25-2-M 

A2PIPB-25-2-TM 

A2PIPB-25-3-M 

A2PIPB-25-3-TM 

A2PIPB-25-4-M 

A2PIPB-25-4-TM 

A2PIPB-25-5-M 

A2PIPB-25-5-TM 

A2PIPB-25-6-M 

A2PIPB-25-6-TM 

A2PIPB-25-7-M 

A2PIPB-25-7-TM 

A2PIPB-25-10-M 

A2PIPB-25- 10-TM 

0-0.5 

0-0.5 

0.5-1 

0.5-1 

1-1.5 

1-1.5 

1.5-2 

1.5-2 

2-2.5 

2-2.5 

* 2.5-3 

2.5-3 

3-3.5 

3-3.5 

4.5-5 

4.5-5 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Tohl Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

736 

5.21 mg/L 

147 

0.422 mg/L 

17 

0.422 mg/L 

13.4 

0.422 mg/L 

10 

0.422 mg/L 

37 

0.422 mg/L 

6.4 

0.422 mg/L 

7.8 

0.422 mdL 

NV 

NV 

NV 

UNV 

NV 

UNV 

NV 

UNV 

NV 

UNV 

NV 

UNV 

NV 

UNV 

NV 

UNV 

000919 
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FEW-MPI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-14 
(CONT'D) 

~ 

Results Validation 
Parameter (wz/kg)b Qualifier' 

Sample 
Location (ft.1 Sample Number" 

A2PIPB-26 A2PIPB-26- 1 -M 
A2PIPB-26- 1 -TM 

A2PIPB-26-2-M 

A2PIPB-26-2-TM 

A2PIPB-26-3-M 

A2PIPB-26-3-TM 

A2PIPB-26-4-M 

A2PIPB-26-4-TM 

A2PIPB-26-5-M 

A2PIPB-26-5-TM 

A2PIPB-26-6-M 

A2PIPB-26-6-TM 

A2PIPB-26-7-M 

A2PIPB-26-7-TM 

A2PIPB-26-10-M 

A2PIPB-26- 1 0-TM 

0-0.5 

0-0.5 

0.5-1 

0.5-1 

1-1.5 

1-1.5 

1.5-2 

1.5-2 

2-2.5 

2-2.5 

2.5-3 

2.5-3 

3-3.5 

3-3.5 

3.5-4 

3.5-4 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

793 

6.32 mg/L 

61 

1.87 mg/L 

20 

0.722 mg/L 

17 

0.442mg/L . 

15 

0.422 mg/L 

7.2 

0.422 mg/L 

4.6 

0.422 mg/L 

6.2 

0.422 mdL 

NV 
NV 
NV 
NV 
NV 
NV 
NV 
UNV 
NV 
UNV 
NV 
UNV 
NV 
UNV 
NV 
UNV 

A2PIPB-27 A2PIPB-27-1-M 

A2PIPB-27- 1 -TM 

A2PIPB-27-2-M 

A2PIPB-27-2-TM 

A2PIPB-27-3-M 

A2PIPB-27-3-TM 

A2PIPB-27-4-M 

A2PIPB-27-4-TM 

A2PIPB-27-5-M 

A2PIPB-27-5-TM 

A2PIPB-27-6-M 

A2PIPB-27-6-TM 

0-0.5 

0-0.5 

0.5-1 

0.5-1 

1-1.5 

1-1.5 

1.5-2 

1.5-2 

2-2.5 

2-2.5 

2.5-3 

2.5-3 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

534 

2.4 mg/L 

564 

2.0 mg/L 

156 

0.422 mg/L 

24.9 

0.422 mg/L 

3.47 

0.422 mg/L 

NV 
NV 
NV 
NV 
NV 
UNV 
NV 
UNV 
NV 
UNV 

3.47 NV 
_ _  0.422 mg/L UNV 
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FEMP-MYI-IP-FINAL . 
2502-W-0029, Revision 0 

July 1998 

TABLE D-14 
(CONT'D) 

Results Validation 
(mg/Wb Qualifier' Parameter 

(ft.) 
Sample Number" Sample 

Location 

A2PIPB-28 A2PIPB-28- 1 -M 

A2PIPB-28-1-TM 

A2PIPB-28-2-M 

A2PIPB-28-2-TM 

A2PIPB-28-3-M 

A2PIPB-28-3-TM 

A2PIPB-28-4-M 

A2PIPB-284-TM 

A2PIPB-28-5-M 

A2PIPB-28-5-TM 

0-0.5 

0-0.5 

0.5-1 

0.5-1 

1-1.5 

1-1.5 

1.5-2 

1.5-2 

2-2 .-5 

2-2.5 

A2PIPB-28-6-M 2.5-3 

A2PIPB-28-6-TM 2.5-3 - 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

21 15 

26.65 mg/L 

222 

0.422 mg/L 

41 

0.422 mg/L 

34 

0.422 mg/L 

8.7 

0.422 mg/L 

7.6 

0.422 me;/L 

NV 

NV 

NV 

UNV 

NV 

UNV 

NV 

UNV 

NV 

UNV 

NV 

UNV 

A2PIPB-29 A2PIPB-29- 1 -M 

A2PIPB-29- 1 -TM 

A2PIPB-29-2-M 

A2PIPB-29-2-TM 

A2PIPB-29-3-M 

A2PIPB-29-3-TM 

A2PIPB-29-4-M 

A2PIPB-29-4-TM 

A2PIPB-29-5-M 

A2PIPB-29-5-TM 

A2PIPB-29-6-M 

A2PIPB-29-6-TM 

A2PIPB-29-7-M 

A2PIPB-29-7-TM 

0-0.5 

0-0.5 

0.5-1 

0.5-1 

1-1.5 

1-1.5 

1.5-2 

1.5-2 

2-2.5 

2-2.5 

2.5-3 

2.5-3 

3-3.5 

3-3.5 

A2PIPB-29- 10-M 4.5-5 

A2PIPB-29-10-TM 4.5-5 - 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead5 

TCLP Lead 

Total Lead 

TCLP Lead 

792 

0.714 mg/L 

963 

1.066 mg/L 

50 

0.422 mg/L 

13 

0.422 mg/L 

12 

0.422 mg/L 

7 

0.422 mg/L 

5 

0.422 mg/L 

11 

0.422 mg/L 

NV 

NV 

Nv 
NV 

NV 

UNV 

NV 

UNV 

NV 

UNV 

NV 

UNV 

NV 

UNV 

NV 

UNV 
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FEW-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-14 
(CONT'D) 

Results Validation 
(mg/Wb Qualifier" 

Parameter Sample 
Location (ft.1 Sample NumbeP 

A2PIPB-30 A2PIPB-30- 1 -M 0-0.5 Total Lead 1 1930d NV 

A2PIPB-30- 1 -M 0-0.5 Total Lead 117' NV 

A2PIPB-30- 1 -TM 

A2PIPB-30- 1 -TM 

A2PIPB-30-2-M 

A2PIPB-30-2-TM 

A2PIPB-30-3-M 

A2PIPB-30-3-TM 

A2PIPB-30-4-M 

A2PIPB-30-4-TM 

A2PIPB-30-5-M 

A2PIPB-30-5-TM 

A2PIPB-30-6-M 

A2PIPB-30-6-TM 

A2PIPB-30-7-M 

A2PIPB-30-7-TM 

A2PIPB-30-9-M 

A2PIPB-30-9-M 

A2PI-PB-30-9-TM 

A2PI-PB-30-9-TM 

A2PIPB-30-10-M 

0-0.5 

0-0.5 

0.5-1 

0.5-1 

1-1.5 

1-1.5 

1.5-2 

1.5-2 

2-2.5 

2-2.5 

2.5-3 

2.5-3 

3-3.5 

3-3.5 

4-4.5 

4-4.5 

4-4.5 

4-4.5 

4.5-5 

TCLP Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

Total Lead 

TCLP Lead 

TCLP Lead 

Total Lead 

0.422d mg/L 

0.1 16e mg/L 

28 

0.422 mg/L 

19.5 

0.422 mg/L/L 

16 

0.422 mg/L 

20 

0.422 mg/L 

19 

0.422 mg/L 

7.8 

0.422 mg/L 

10.4 

7.2 

6.250 mg/L 

0.049 mg/L 

8.2 

UNV 

NV 

NV 

UNV 

NV 

UNV 

NV 

UNV 

NV 

UNV 

NV 

UNV 

NV 

UNV 

NV 

NV 

NV 

NV 

NV 

A2PIPB-30-10-TM 4.5-5 TCLP Lead 0.422 mg/L UNV 
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FEMP-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-14 
(CONT'D) 

Results Validation 
Parameter (mg/kg)b Qualifier' 

Sample 
Location 

(fie) 

Sample NumbeP 

A2PIPB-3 1 A2PIPB-31-1-M 0-0.5 Total Lead 139 NV 

A2PIPB-31-l-TM 

A2PIPB-3 1 -2-M 

A2PIPB-3 1 -2-TM 

A2PIPB-3 1 -3-M 

A2PIPB-3 1 -3-TM 

A2PIPB-3 1 -4-M 

A2PIPB-3 1-4-TM 

A2PIPB-31-5-M 

A2PIPB-3 1-5-TM 

0-0.5 

0.5-1 

0.5-1 

1-1.5 

1-1.5 

1.5-2 

1.5-2 

2-2.5 

2-2.5 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

0.422 mg/L 

39.5 

0.422 mg/L 

25.2 

0.422 mg/L 

17.9 

0.422 mg/L 

14.7 

0.422 mg/L 

UNV 

NV 

UNV 

NV 

UNV 

NV 

UNV 

NV 

UNV 

A2PIPB-3 1 -6-M 2.5-3 Total Lead 31.4 NV 

A2PIPB-3 1-6-TM 2.5-3 TCLP Lead 0.422 mg/L UNV 
~~ 

A2PIPB-32 A2PIPB-32- 1 -M 

A2PIPB-32-1-TM 

A2PIPB-32-2-M 

A2PIPB-32-2-TM 

A2PIPB-32-3-M 

A2PIPB-32-3-TM 

A2PIPB-32-4-M * 

A2PIPB-32-4-TM 

A2PIPB-32-5-M 

A2PIPB-32-5-TM 

A2PIPB-32-6-M 

A2PIPB-32-6-TM 

~~~ 

0-0.5 

0-0.5 

0.5-1 

0.5-1 

1-1.5 

1-1.5 

1.5-2 

1.5-2 

2-2.5 

2-2.5 

2.5-3 

2.5-3 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

93.7 

0.422 mg/L 

19.1 

0.422 mg/L 

14.8 

0.422 mg/L 

7.3 

0.422 mg/L 

14.8 

0.422 mg/L 

16 

0.422 mn/L 

NV 

UNV 

NV 

UNV 

NV 

UNV 

NV 

UNV 

N V .  

UNV 

NV 

UNV 
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TABLE D-14 
(CONT'D) 

Results Validation 
(mg/Wb Qualifier' 

Depth Parameter (ft.1 Sample Number" Sample 
Location 

A2PIPB-33 A2PIPB-33-1-M 

A2PIPB-33-1 -TM 
A2PIPB-33-2-M 

A2PIPB-33-2-TM 

A2PIPB-33-3-M 

A2PIPB-33-3-TM 

A2PIPB-33-4-M 

A2PIPB-3 3 -4-TM 

A2PIPB-33-5-M 

0-0.5 

0-0.5 

0.5-1 

0.5-1 

1-1.5 

1-1.5 

1.5-2 

1.5-2 

2-2.5 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

TCLP Lead 

Total Lead 

46.5 

0.422 mg/L 

24.2 

0.422 mg/L 

17.7 

0.043 mg/L 

12.3 

0.043 mg/L 

8.7 

NV 

UNV 

NV 

UNV 

NV 

UNV 

NV 

UNV 

NV 

A2PIPB-33-5-TM 2-2.5 TCLP Lead 0.043 mg/L UNV 

A2PIPB-33-6-M 2.5-3 Total Lead 8.7 NV 

A2PIPB-33-6-TM 2.5-3 TCLP Lead 0.043 mg/L UNV 

A2PIPB-34A A2PIPB-34A- 1-M 0-0.5 Total Lead 16.8 Nv 
A2PIPB-34A- 1-TM 0-0.5 TCLP Lead 0.043 mg/L UNV \ 

A2PIPB-34A-2-M 0.5-1 Total Lead 1780 NV 

A2PIPB-34A-2-TM 0.5-1 TCLP Lead 0.582 mg/L UNV 

A2PIPB-34A-3-M 1-1.5 Total Lead 317 NV 

A2PIPB-34A-3-TM 1-1.5 TCLP Lead 1.14 mg/L UNV 

A2PIPB-34A-4-M 1.5-2 Total Lead 8317 NV 

A2PIPB-34A-4-TM 1.5-2 TCLP Lead 0.078 mg/L UNV 

A2PIPB-34A-5-M 2-2.5 Total Lead 15.2 NV 

A2PIPB-34A-5-TM 2-2.5 TCLP Lead 0.043 mg/L UNV 

A2PIPB-34A-6-M 2.5-3 Total Lead 6.2 NV 

A2PIPB-34A-6-TM 2.5-3 TCLP Lead 0.043 mg/L UNV 

a TM 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 
and A2PIPB-25 through A2PIPB-34) were not field sieved. 
Results for TCLP results are in mg/L 
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TABLE D-14 
(CONT'D) 

Qualifier: J = Estimated .value 
U = Not detected above method detection limit 
(-) = Validated, no data qualifier 
NV = Not validated 

Original analysis result of total lead not consistent with concentration; samples re-extracted and 
re-analyzed 

e Re-extracted and re-analyzed samples; see footnote d above 

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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TABLE D-15 
SP-5 SOIL ANALYTICAL RESULTS 

Corresponding 
Lab Beta-Gamma Scanb Location Sample ID Depth (ft) Constituent 

~~ 

SP5-1 SP5-1-1-R 4.9-5.4 Total Uranium 82 mgkg 0 
Technetium-99 1. lpCi/g 0 

SP5- 1 -2-R 7.1-7.6 ~ 0 t a 1  Uranium 
Technetium-99 

SP5- 1-3-R 9.5-10.0 Total Uranium 
Technetium-99 

SP5-1-B2-R 10.25-10.75 Total Uranium 
SP5-1-B1-R 10.75-11.2 Total Uranium 

SP5-1-B3-R 11.2-11.75 Total Uranium 

SP5-2 SP5-2-B1-R 0.5-1.0 Total Uranium 

84 mg/kg 
< MDL 

93 mg/kg 
0.88 pCi/g 
56 mg/kg 

3300 mgkg 
4300 mgkg 
180 mg/kg 

0 
0 
0 
0 
0 

10,000 
2000 
100 

SP5-2-1-R 1.4-1.9 Total Uranium 59 mg/kg 0 
Technetium-99 1.2 pCi/g 0 

SP5-2-2-R 4.24.7 Total Uranium 46 mg/kg 0 
Technetium-99 0.74 pCi/g 0 

SP5-2-3-R 5.1-5.6 Total Uranium 86 mg/kg 0 
Technetium-99 1.2 pCi/g 0 

SP5-3 SP5-3-1-R 0.1-0.6 Total Uranium 24 mg/kg 0 
Technetium-99 <MDL . 0 

SP5-3- l-s 0.1-0.6 Semivolatiles < MDL 0 
SP5 -3 -2-R 1.7-2.2 Total Uranium 18 mg/kg 0 

Technetium-99 < MDL 0 
SP5-3-23 2.2-2.7 Semivolatiles < MDL 0 
SP5-3-3-R 3.0-3.5 Total Uranium 63 mg/kg 0 

Technetium-99 2.4 pCi/g 0 
SP5-3-3-s 3.54.0 Semivolatiles < MDL 0 
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FEMP-A2PI-IP-FINAL 
2502-WP-0029, Revision 0 

July 1998 

TABLE D-15 
(CONT’D) 

Corresponding 
Lab Beta-Gamma Scanb Location Sample ID Depth (fi) Constituent 

SP5-4 SP5-4-1-R 1.4-1.9 Total Uranium 26 mg/kg 0 
Technetium-99 2.4 pCi/g 0 

SP5-4-2-R 5.7-6.2 Total Uranium 48 mg/kg 0 

SP5-4-3-R 13.3-13.8 Total Uranium 35 mg/kg 0 
Technetium-99 < MDL 0 

Technetium-99 < MDL 0 
SP5-4-B1-R 13.5-14.0 Total Uranium 100 mg/kg 800 

SP5-5 SP5-5-1-R 1.0-1.5 Total Uranium 45 mg/kg 0 
Technetium-99 4.3 pCi/g 0 

SP5-5-2-R 2.7-3.2 Total Uranium 33 mg/kg 0 
Technetium-99 1.3 pCi/g 0 

SP5-5-3-R 7.4-7.9 Total Uranium 13 mg/kg 0 
Technetium-99 1.3 pCi/g 0 

SP5-6 SP5-6- l-R 0.4-0.9 Total Uranium 43 mg/kg 0 
Technetium-99 2.3 pCi/g 0 

SP5-6-2-R 1.1-1.6 Total Uranium 39 mg/kg 0 
Technetium-99 2.5 pCi/g 0 

SP5-7A SP5-7A-1-R 1.5-2.0 Total Uranium 57 mg/kg 0 
Technetium-99 1.1 pCi/g 0 

SP5-7A- 1 -S 2 .O-2.5 Semivolatiles < MDL 0 
SP5-7A-2-R 6 .O-6.5 Total Uranium 47 mg/kg 0 

Technetium-99 < MDL 0 
SP5-7A-2-S 6.5-7.0 Semivolatiles < MDL 0 
SP5-7A-3-R 12.3-12.8 Total Uranium 53 mg/kg 0 

Technetium-99 1.2 pCi/g 0 
SP5-7A-3-S 12.8-13.3 Semivolatiles < MDL 0 
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July 1998 

TABLE D-15 
(CONT’D) 

Corresponding 
Lab Beta-G- Scanb Location Sample ID Depth (I?) Constituent 

SP5-8 SP5-8-1-R 3.7-4.2 Total Uranium 57 mgkg 0 

SP5-8-2-R 11.3-1 1.8 Total Uranium 48 mg/kg 0 
Technetium-99 3.5 pCi/g 0 

SP5-8-3-R 14.1-14.6 Total Uranium 93 mg/kg 0 

SP5-8-B3-R 7.75-8.25 Total Uranium 70 mgkg 0 
SP5-8-B1-R 8.4-8.9 Total Uranium 1800 mg/kg 2000 
SP5-8-B2-R 8.9-9.4 Total Uranium 150 mg/kg 100 

Techne tium-99 < MDL 0 

Technetium-99 < MDL 0 

SP5-8-B4-R 14.75-15.25 Total Uranium 190 mg/kg 150 
SP5-8C SP5-8C-B2-R 14.5-15.0 Total Uranium 310 mg/kg 350 
SP5-9 SP5-9-1-R 4.1-4.6 Total Uranium 38 mgkg 0 

Technetium-99 1.7 pCi/g 0 
SP5-9-l-s 4.6-5.1 Semivolatiles < MDL 0 
SP5-9-2-R 5.3-5.8 Total Uranium 51 mg/kg 0 

Technetium-99 1.1 pCi/g 0 

SP5-9-3-R 13.9-14.4 Total Uranium 27 mgkg 0 
SP5-9-2-s 5.8-6.3 Semivolatiles < MDL 0 

Techne tium-99 < MDL 0 
SP5-9-34 14.4-14.9 Semivolatiles < MDL 0 

SP5-10 SP5- 10- 1 -R 0.3-0.8 Total Uranium 30 mgkg 0 
Technetium-99 1.9 pCi/g 0 

SP5-10-2-R 2.2-2.7 Total Uranium 34 mgkg 0 
Technetium-99 2.2 pCi/g 0 

SP5-10-3-R 11.8-12.3 Total Uranium 60 mgkg 0 
Technetium-99 < MDL 0 

SP5-11 SP5-11-1-R 0.4-0.9 Total Uranium 34 mg/kg 0 
Technetium-99 3.3 pCi/g 0 

SP5-11-2-R 6.5-7.0 Total Uranium 81 mg/kg 0 
Technetium-99 76 pCi/g 0 

SP5-11-3-R 8.8-9.3 Total Uranium 26 mg/kg 0 
Technetium-99 3.4 pCi/g 0 
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TABLE D-15 
(CONT’D) 

Corresponding 
Lab Beta-Gamma Scanb Location Sample ID Depth (ft) Constituent 

SP5- 12 SP5- 12- 1 -R 1.9-2.4 Total Uranium 33 mg/kg 0 
Technetium-99 3.2 pCi/g 0 

SP5- 12-2-R 3.4-3.9 Total Uranium 15 mg/kg 0 

SP5-12-3-R 7.6-8.1 Total Uranium 93 mg/kg 0 
Technetium-99 31 pCi/g 0 

SP5-13 SP5- 13-1 -R 0.7-1.2 Total Uranium 48 mg/kg 0 
Technetium-99 0.8 pCi/g 0 

SP5- 13-2-R 1.6-2.1 Total Uranium 91 mg/kg 0 
Technetium-99 1.9 pCi/g 0 

SP5-13-3-R 3.5-4.0 Total Uranium 31 mg/kg 0 

Technetium-99 < MDL 0 

Techne tium-99 < MDL 0 
SP5-14 SP5-14-1-R 3.6-4.1 Total Uranium 

Technetium-99 
SP5-14-2-R 8.0-8.5 Total Uranium 

Technetium-99 
SP5-14-3-R 9.7- 10.2 Total Uranium 

Technetium-99 
SP5- 15 SP5- 1 5- 1 -R 0.3-0.8 Total Uranium 

Technetium-99 
SP5- 15-2-R 2.0-2.5 Total Uranium 

Technetium-99 
SP5- 15-3-R 3.0-3.5 Total Uranium 

15 mg/kg 
c MDL 

54 mg/kg 
1.6 pCi/g 
74 mg/kg 
c MDL 

17 mg/kg 
1.2 pCi/g 
37 mg/kg 
1.8 pCi/g 
78 mg/kg 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
Technetium-99 1.5 pCi/g 0 

SP5-16 SP5-16- 1 -R 2.9-3.4 Total Uranium 6.9 mg/kg 0 
Technetium-99 < MDL 0 

SP5- 16-2-R 4.9-5.4 Total Uranium 38 mg/kg 0 
Technetium-99 6.5 pCi/g 0 

SP5-16-3-R 7.9-8.4 Total Uranium 40 mg/kg 0 
Technetium-99 0.93 pCi/g 0 
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(CONT’D) 
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Corresponding 
Lab Beta-Gamma Scanb Location Sample ID Depth (ft) Constituent 

~ ~~ ~ ~ _ _ _ _ _  ~ ~~ ~ 

SP5-17B SP5-17B-1-R 1.1-1.6 Total Uranium 40 mg/kg 0 
Technetium-99 4.7 pCi/g 0 

SP5-17B-1-S 1.6-2.1 Semivolatiles < MDL 0 
SP5-17C SP5-17C-2-R 6.0-6.5 Total Uranium 30 mg/kg 0 

Technetium-99 1.1 pCi/g 0 

SP5-17C-3-R 9.4-9.9 Total Uranium 31 mg/kg 0 
SP5- 17C-2-S 6.0-6.5 Semivolatiles < MDL 0 

Technetium-99 < MDL 0 
SP5- 17c-3-s 9.4-9.9 Semivolatiles < MDL 0 

SP5-18A SP5-18A-1-R 2.0-2.5 Total Uranium 54 mg/kg 0 
Technetium-99 2.7 pCi/g 0 

SP5-18A-2-R 4.8-5.3 Total Uranium 59 mg/kg 
Technetium-99 5.6 pCi/g 

0 
0 

SP5- 18A-3-R 8.4-8.9 Total Uranium 110 mg/kg 0 
Technetium-99 9.7 pCi/g 0 

SP5-2 1 SP5-21 -B 1 -R 5.6-6.1 Total Uranium 100 mg/kg 125 
SP5-21 -B2-R 5.1-5.6 Total Uranium 590 mg/kg 350 
SP5-2 1 -B3-R 4.6-5.1 Total Uranium 320 mg/kg 250 

a mg/kg = milligrams per kilogram 

pCi/g = picocuries per gram 
Beta-gamma scan results reported in corrected counts per minutes (ccpm) L 
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