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On behalf of the United States Army and Alliant Techsystems, Inc. the 
United States Army Corp of Engineers (USACOE) and Environmental 
Resources Management (ERM) have prepared this risk assessment and 
closure report for the former Bioplant Equalization Basin (United States 
Environmental Protection Agency (USEPA) ID No. VA1210020730). 

The purpose of this report is to document that the closure activities were 
conducted in accordance with the Closure, Contingent Closure and 
Contingent Post-Closure Plans for Radford Army Ammunition Plant's 
Equalization Basin HWMU-10 & SWMU-10, dated 12 December 1995 and 
amended 9 March 1998 (Closure Plan) and that clean closure has been 
achieved for all Hazardous Constituents of Concern (HCOCs) except for 
fluoranthene A risk assessment for risk-based closure has been performed 
for fluoranthene in accordance with the approved Closure Plan and is 
included in this report. This report includes the following items: 

Facility description/ history; 

Former Bioplant Equalization Basin description/history; 

Summary of closure activities, including depth of excavation; 

Summary of results for background and basin subsoil sampling; 

Data usability and QA/QC summary; 

Results of statistical calculations; 

Risk assessment for fluoranthene; 

Disposal of waste generated during closure activities; 

Closure activities compliance certification; 

Risk-based closure assessment compliance certification, and; 

Attachments providing figures, tables, and other relevant information 
for this project. 

Each of the items listed above will be discussed in the remaining sections 
of the report. 
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DESCRIPTlON/SIT'E HISTORY 

Fncilitj Description 

The Bioplant Equalization Basin is situated on the Radford Army 
Ammunition Plant (RFAAP), which is operated by Alliant Techsystems, 
Inc. RFAAP is a government owned industrial complex located in 
southwestern Virginia. It encompasses approximately 4,104 acres and is 
located in Pulaski and Montgomery Counties. The facility is located 
approximately five miles northeast of the city of Radford, 10 miles west of 
Blacksburg, and 47 miles southwest of Roanoke (see Figure 1). The New 
River divides the RFAAP into two portions commonly known as the 
"Horseshoe Area" and the "Main Manufacturing Area." The "Horseshoe 
Area" lies mainly to the north and west in Pulaski County. The "Main 
Manufacturing Area" lies in Montgomery County to the south and east. 

The former Bioplant Equalization Basin was located in the north central 
portion of the "Main Manufacturing Area" (see Figure 2). 

F m  Bioplant Equalization Basin Description 

The Bioplant Equalization Basin was a soil/cement-lined, rectangular 
impoundment with dimensions of 255 x 160 x 10.5 feet deep. The basin 
met design capacity of 1,350,000 gallons with 7.5 feet of water. The basin 
received wastewater of widely varying characteristics, including non- 
acidic wastewater from propellant manufacturing (on both a batch and 
continuous basis); pre-treated wastewater from nitroglycerine 
manufacturing and alcohol rectification; and wastes from recovery of 
ethyl ether. 

STTE HISTORY 

Facility Background 

RFAAP was operated under contract by Hercules Aerospace Corporation 
from 1941 to 1995. Alliant purchased the operations of Hercules RFAAP 
in 1995 and is the current facility contractor. This facility, whch  contains 
over 1,696 buildings and occupies close to 3.65 million square feet, is the 
top manufacturer of solid propellants in the United States. The major 
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products manufactured at this facility are solvent and solventless 
propellants that include single base (nitrocellulose), double base 
(nitrocellulose and nitroglycerin), and triple base (nitrocellulose, 
nitroglycerin, and nitroguanidine) propellants; cast propellants; and high 
energy propellants. These propellants are ultimately used in small arms, 
anti-tank weapons, anti-aircraft weapons, rockets, torpedoes, missile 
systems, igniters, and other numerous ordnance-related items. 

Bioplant Equalization Basin Background 

In 1979, two incinerators were constructed and the incineration of waste 
and off-specification explosives and propellants began. These 
incineration operations became regulated subsequent to the promulgation 
of the federal hazardous waste regulations under the Resource 
Conservation and Recovery Act (RCRA) in 1980. 

Beginning in 1980, the Bioplant Equalization Basin operated as the first of 
nine components that make up a biological wastewater treatment system 
at RFAAP. The biological treatment system was built in 1978/1979 and 
became operational in 1980. Prior to 1980, these wastewaters were 
discharged directly to the New River. Operating procedures were such 
that influent flows were cut off if the Bioplant Equalization Basin capacity 
was reached. 

The facility did not submit its Part B permit application prior to 8 
November 1985 and was, therefore, notified that a closure plan was 
required under RCRA and the Virginia Hazardous Waste Management 
Regulations (VHWMR). On 16 March, 1990, RFAAP was notified that a 
closure plan for the Bioplant Equalization Basin was required; however, 
the Virginia Department of Environmental Quality (VADEQ) notified 
RFAAP that it would allow the Bioplant Equalization Basin to remain in 
operation as a "newly regulated unit" until 15 March, 1994. A closure 
plan was submitted as part of the Part B Permit Application. VADEQ 
commented on the Part B application on February 2,1991, and requested 
additional information. 

On 28 June 1991, RFAAP submitted the requested information. On 2 
December 1991, RFAAP re-submitted a RCRA Part B application for the 
biological waste water treatment plant. On 1 June 1992, RFAAP 
submitted a plan for sampling the equalization sludges in accordance 
with RFAAPs agreement with EPA. On 21 July 1992, VADEQ approved 
the groundwater monitoring plan for the Bioplant Equalization Basin via 
Section E of the Part B application. On 3 November 1992, a Final Draft 
Verification Investigation report was received by VADEQ which 
contained detailed studies of all SWMUs, including the sampled sludges 
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from the Bioplant Equalization Basin. On 19 October 1993, EPA's 
Delisting Section recommended denial of petition number 0834 for the 
sludges from the Bioplant Equalization Basin, and thus they remain a 
listed hazardous waste. RFAAP contacted VADEQ's Roanoke Regional 
Office by phone on 11 March 1994, and notified VADEQ that RFAAP was 
not prepared to cease operation of the Bioplant Equalization Basin on 15 
March 1994, as stipulated in the VADEQ's 16 March 1990 letter. On 21 
March 1994, VADEQ notified RFAAP that the requirements for 
immediate closure had arisen from Section 30050)(6) of RCRA, that the 
unit was required to close, and should have ceased operations on 15 
March 1994. 

The provision requires that "newly regulated surface impoundment 
units" meet the requirements of Section 3004(o)(l)(a) of RCRA (minimum 
technology requirements) or cease receipt of hazardous wastes four years 
from the date the unit becomes subject to the regulations. The VADEQ 
notified RFAAP that continued operation constituted noncompliance. 
RFAAP was also notified that the Bioplant Equalization Basin was subject 
to the Toxicity Characteristics Final Rule (Federal register Vo1.55, No.61, 
29 March 1990), by VADEQ on 21 March 1994. Since the Bioplant 
Equalization Basin received toxicity characteristic waste (D030, 2.4- 
Dinitrotoluene), RFAAP was notified that the unit must be retro-fitted or 
have the unit operation cease by 29 March 1994. 

The VADEQ notified EPA of the pending date for the Toxicity 
Characteristics Final Rule for appropriate action. RFAAP responded to 
the VADEQ notification correspondence the day before the final closure 
deadline and informed VADEQ that RFAAP would continue equalization 
operation while working toward a consent order with VADEQ's Office of 
Enforcement. On the same day, 29 March 1994, EPA notified RFAAP to 
immediately cease operation of the Bioplant Equalization Basin. 

Emergency measures were taken by utilizing several abandoned steel 
tanks to serve as temporary Bioplant Equalization Basins to store 
wastewater prior to the transmission of the wastewater to the holding 
chamber of the Bioplant Equalization Basin pump station (located at the 
southwest corner of the Basin). The pump station delivers the wastewater 
to the biological treatment plant. The pump station was sealed off from 
the Bioplant Equalization Basin by the installation of a steel plate and 
gasket at the bar screen at the inlet to the pump station. 

The Bioplant Equalization Basin was "closed " after the unit's pump 
station was taken off line, and RFAAP could route all wastewater directly 
to the newly constructed (2) concrete equalization tanks each holding 3.82 
million gallons. All hazardous waste sludges and liquids that were 
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remaining in the Bioplant Equalization Basin have been removed. Copies 
of the Hazardous Waste Manifests are on file with the VADEQ. 
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SUMMARY OF CLOSURE ACTNITIES 

Closure of the Bioplant Equalization Basin included earthwork, 
demolition, removal and decontamination/disposal of piping, pumps, 
soil/cement liner and concrete, subsoil testing to verify soil requiring 
removal, removal and disposal of contaminated soil and backfill and 
grading. The closure activities were completed prior to the conduct of the 
risk assessment for risk-based closure (described in Section 5.0 of this 
closure report). The closure activities were conducted in accordance with 
the Closure Plan and are certified in Section 6.0 of this report. The 
disposal of waste generated during closure activities are discussed later in 
this section. 

CLOSURE PERFORMANCE STANDARDS AND APPROACH 

The closure performance standards and the general closure approach is 
detailed in Section 3.0 of the Closure Plan. The Closure Plan and the 
Closure Plan Amendment are included as an attachment to this report 
(see Attachment I). The following is a brief summary of the closure 
performance standards and the general closure approach. 

The closure plan was prepared and followed to meet the requirements of 
VHWMR Sections 9.6.L, 10.6 and 10.10.1. The basin was closed in a 
manner that: 

Minimized the need for further maintenance, and; 

Controls, minimizes or eliminates, to the extent necessary to prevent 
threats to human health and the environment, post-closure escape of 
hazardous waste, hazardous waste constituents, leachate, 
contaminated rainfall, or waste decomposition products to the 
ground or surface waters or the atmosphere. 

The general closure approach included the removal of water and sludges 
from the Bioplant Equalization Basin prior to closure. Pumps and 
ancillary piping were also removed for off-site disposal or 
decontaminated in accordance with Section 3.7 of the approved Closure 
Plan. The perimeter flood control wall was removed and disposed. Soil 
sampling and testing was conducted to determine that no additional soils 
were required to be removed. The excavation was then back-filled with 
clean soils, graded to promote positive drainage, and re-vegetated. 
Equipment was decontaminated in an approved manner. The 
contaminated materials, excluding the water and sludges previously 
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removed, did not test positive as a characteristic hazardous waste and 
was therefore disposed of in accordance with the VSWMR (see 
Attachment 2, Permitted Landfill Receipt). 

CLOSURE SPEClFlCATlONS 

The specifications for the closure activities are included in the 
Specifications for Bio Plant Equalization Basin Closure Section of the 
Bioplant Equalization Basin Closure Construction Solicitation and 
Specifications (USACOE Specifications) prepared by USACOE dated 8 
September 1997. This document and the as-built diagrams are included 
as an attachment to this report (see Attachment 3). 

Division 01 of the referenced USACOE Specifications include the general 
requirements of the closure activities. The specifications for demolition, 
demolition debris disposal, grading, chain link fence, and turf are 
included in Division 02 of the USACOE Specifications (see Attachment 3). 
Daily Reports recorded during the site work are included as Attachment 
4. 

DISPOSAL OF WASTE GENERATED D U W G  CLOSURE ACTIWTIES 

Waste Characterization Sampling 

Radian collected samples of the basin liner and of the concrete wall which 
surrounds the basin to identify if the material would need to be managed 
as hazardous waste when removed. For the basin liner, one composite 
sample was collected from seven sampling grid nodes. Radian placed 
approximately one-half liter of liner material in a stainless steel bowl from 
each of the seven sampling locations. The material was pulverized and 
completely mixed with a stainless steel spoon and split into the 
appropriate sample containers. The sample containers were packed with 
ice and shipped overnight with the proper chain-of-custody to the 
laboratory. The material appeared to be a mixture of brownish-colored 
soil and bentonite. 

Radian collected four discrete samples of concrete from the basin wall. 
The field personnel used a hammer and chisel to remove concrete chip 
from the base of the 2-foot high wall. The chips were pulverized with the 
hammer on a piece of plastic sheeting and placed into the sampling 
containers. This procedure was repeated at each wall sampling location 
so that one concrete wall sample was collected from each quadrant of the 
perimeter wall. 
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A summary table illustrating the results of the four concrete wall samples 
and the basin liner composite sample is included in Attachment 5 (Table 
3-3). No TCLP list constituents were detected above the regulatory level. 

Disposal of Wastes 

The procedures for removing, transporting, treating, and disposing of 
wastes as outlined in the Closure Plan were followed. VHWMR Section 
10.lO.I.l.a requires that all sludge and other contaminated components of 
the Basin (i.e. piping, pumps, concrete, liner materials, subsurface soils, 
etc.) be decontaminated or removed for surface impoundment soils to be 
"clean closed." To meet these requirements, RFAAP removed all 
contaminated materials. 

All wastewater and sludge removed from the basin were disposed of at E. 
I. DuPont de Nemours & Company Inc. Chambers Works, which is an 
approved RCRA hazardous waste treatment, storage, and disposal facility 
(TSD). All hazardous waste generator requirements of VHWMR Parts V 
and VI were followed. Samples collected from the concrete flood control 
protection perimeter wall (Section 6.1) passed TCLP analyses. The 
concrete debris was disposed of at County South Debris Landfill, Roanoke 
County, which is a permitted Construction and Demolition Debris (CDD) 
landfill in accordance with VSWMR. 

All ancillary equipment not decontaminated was disposed of as 
hazardous waste. The piping, drains, concrete, and pumps were removed 
and decontaminated and disposed of according to the VHWMR and 
VSWMR. Any rainwater which accumulated in the basin after the 
sludges were removed was pumped into the headworks of the Biological 
treatment plant. Samples collected from the soil/concrete liner (Section 
6.1) passed TCLP analyses. The soil/concrete liner was disposed of at 
County South Debris Landfill, Roanoke County. 
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SUMMARY OF RESULTS FOR BACKGROUND AND BASIN SUBSOIL 
SAMPLING 

DEVELOPMENT OF BACKGROUND LEVELS 

The hazardous constituents of concern (HCOCs) for this unit were 
identified in Table 3-1 of Section 3.5 of the Bioplant Equalization Basin 
closure, contingent closure and contingent post-closure plans (see 
Attachment 1). Radian developed background soil concentrations. The 
following is a summary from the Final Site Investigation/Evaluation Bioplant 
Equalization Basin Closure Site Investigation/Evaluation Radford Army 
Ammunition Plant, Radford, Virgznia prepared by Radian dated February 
1997. 

Eight samples were collected from areas thought to be free from 
contamination from past or present industrial activities (see Figure 4). 
Prior to collection, the sample locations were approved by VADEQ. The 
samples were collected from soils that were geologically similar to the 
basin subsoil. A critical value (CV) for each constituent was calculated as 
an upper tolerance limit for the 99th percentile (i.e., a coverage of 99%) 
with 95% confidence, as specified in the closure plan. This CV became the 
reasonable background value for each constituent. These background 
levels were approved by VADEQ on 10 March 1998 and became 
appropriate for comparison to basin subsoil data. The background levels 
are included as Attachment 5 (Table 3-1). VADEQ approved the 
background data in writing on 22 October 1997. A copy of this letter is 
included as Attachment 6. 

BASIN SUBSOIL SAMPLING 

On 16 September, 1996, Radian initiated the basin sampling by measuring 
50 foot increments around the basin wall, starting from the southeast 
corner of the basin. The locations of the subsoil samples are illustrated in 
Figure 5. A sampling point was selected in each grid node and marked 
with a wooden stake. At the time the sampling points were selected, 
water covered the center of the basin including all of grid node No. 9. The 
sampling point for No. 9 was marked by placing a large piece of concrete 
in the water in the area of the proposed sampling location. The sampling 
locations and elevations were surveyed following completion of the 
sampling. 
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Radian collected samples of basin subsoil from all seven sampling 
locations. A hole was made in the 12-inch thick basin liner with an air 
hammer. Radian field personnel used a stainless steel hand auger to 
collect soil from the top 6 inches of the soil directly underneath the liner 
(subsoil). The clayey sand material was split into the sampling containers 
following the protocol in the Chemical Data Acquisition Plan (CDAP) 
(Radian, 1996). Seven discrete samples were collected. The samples were 
identified with the following field ID'S: RAAP-#lo-01,05,06,09,10,14, 
15. Radian backfilled each of the boreholes in the liner with bentonite 
following the completion of the sampling. 

The samples were packed with ice and shipped overnight with the proper 
chain-ofcustody to the appropriate laboratory. Additional soil was 
collected for the QA/QC samples. Equipment rinsate blank, a field blank, 
and trip blanks also were collected. The results of the basin subsoil 
samples are included as Attachment 5 (Table 3-2). Due to high practical 
quantitation limits achieved during the first round of sampling, locations 
RAAP-#1 and RAAP-#10 were resampled. The results of the resampling 
were submitted to the VADEQ. VADEQ approved the use of the 
resampled locations for use in background comparison. This letter 
approving the equalization basin revised sampling dated 10 March 1998 is 
included as Attachment 7. 

DATA USABILITY AND QA/QC SUMMARY 

Data evaluation and usability was assessed by Radian and the results 
were included in the Final Site Investigation/Evaluation Bioplant Equalization 
Basin Closure Site Investigation/Evaluafion Radford Amy Ammunition Plant, 
Radfird, Virginia prepared by Radian dated February 1997. The following 
section summarizes the findings of the assessment. 

The background and basin subsoil sample data were evaluated according 
to the data quality objectives (DQOs) presented in the CDAP. These 
DQOs are statements of the acceptable level of measurement uncertainty 
in chemical data. The measurement objectives were established in terms 
of accuracy, precision, representativeness, sensitivity, comparability, and 
completeness. Overall, the data generated for the background soil 
samples and the basin subsoil samples were approved by the VADEQ for 
use for their intended purpose. 
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RESULTS OF STATISTICAL CALCULATIONS 

Radian conducted a statistical treatment of the background data in order 
to calculate a critical value (CV) for comparison against the basin subsoil 
data. The following section summarizes their statistical calculations as 
detailed in the Final Site Investigation/Evaluation Bioplant Equalization Basin 
Closure Site Investigation/Evaluation Radford Army Ammunition Plant, 
Radford, Virpnia  prepared by Radian dated February 1997. 

Based on the Closure Plan and discussions with the VADEQ, Radian 
calculated CVs only for the seven metals detected in the background 
samples. These CVs are included in Attachment 5 (Tables 3-1 and 3-2). 
Critical values were calculated for those HCOCs that were detected in 
both the background and basin samples (e.g., metals) or detected in the 
basin samples but not in the background (e.g., fluoranthene). The CVs 
were calculated as an upper tolerance limit (UTL) for the 99th percentile 
(i.e., a coverage of 99%) with 95% confidence, as specified in the Closure 
Plan. 

Prior to calculating the UTLs, the data were evaluated to determine if the 
concentrations follow a normal distribution for each analyte according to 
the Shapiro-Wilk w test (Shapiro and Wilk, 1965). Each of the HCOCs 
were determined to have a normal distribution according to the W test, so 
only normal UTLs were calculated using the following equation: 

UTL = x + (K)(s) 

where x is the estimated sample mean; K is the tolerance factor; and s is 
the estimated standard deviation. The tolerance factor, K, is from Hahn 
Meeker, 1991. A summary table illustrating the appropriate statistics used 
in the UTL calculations is included in Attachment 5 (Table 3-4). 

Each basin sample was compared to the critical values. All results for the 
inorganic HCOCs were below the CVs. Fluoranthene was detected in one 
basin sample (Grid #9 at .330 mg/Kg); however, fluoranthene was not 
detected in any of the background samples. A CV for fluoranthene was 
calculated using the equation above. Using one-half the sample result 
(per telephone conversation with VADEQ) yields a CV for fluoranthene of 
.006 mg/Kg. Therefore, the concentration of fluoranthene for one sample 
exceeds the CV. 
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RISK ASSESSMENT FOR RISK-BASED CLOSURE 

Based on the data collected as part of the basin subsoil sampling program, ' 
clean closure could be established for all of the HCOCs, except for 
fluoranthene. Based on the detection of 0.333 mg/Kg fluoranthene in one 
of the soil samples collected below the Bioplant Equalization Basin, 
USACOE elected to perform a risk assessment (RA) for risk-based closure. 
The risk assessment detailed herein was conducted in accordance with the 
VADEQ document titled "Guidance for Development of Health Based 
Cleanup Goals Using Decision Tree/ REAMS Program" (hereinafter 
"Virginia Risk Guidance"), and Section 3.8.5 of the Closure Plan. 
Successful risk-based closure would demonstrate that the concentration of 
fluoranthene does not pose an unacceptable level of risk to human health 
and the environment. 

SITE E VAL UATION 

At the time this RA was completed, closure activities of the Bioplant 
Equalization Basin had been completed. The area encompassed by the 
former Bioplant Equalization Basin was approximately ten feet deep. This 
depth accounted for removal of the concrete /soil liner The entire area 
was approximately 265 feet by 170 feet whch accounts for some side slope 
and flood wall removal. 

EXPOSURE ASSESSMENT 

Media and Exposure Pathways 

Fluoranthene was detected in one sub-basin sample collected beneath the 
Bioplant Equalization Basin at a concentration that statistically exceeded 
the background level. Exposure to fuoranthene potentially involves 
multiple receptors and various media pathways. 

Site Conceptual Exposure Model (SCEM) 

The SCEM is based on existing and future site conditions and depicts the 
potential exposure routes and media for the site (Figure 6). The SCEM 
presents the primary applicable migration pathways and identifies the 
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exposure routes and potentially affected populations which warrant either 
further consideration and/ or quantitative risk characterization. Table 2 
provides a summary of the exposure pathways to human populations. 
While there are multiple potential exposure pathways to humans, only the 
future on-site resident was quantitatively evaluated for this assessment. 
The remaining receptor pathways were qualitatively evaluated and 
determined to be insigruficant when compared to the risk associated with 
a future on-site resident. 

RFAAP continues to operate as an industrial complex; as such, access is 
limited by the use of gated entrances and security personnel. On-site 
workers in the vicinity of the Bioplant Equalization Basin area are one 
potentially sigruficant human receptor. Because of the security associated 
with RFAAP, we assume only escorted guests are subject to the risk 
associated with this area. In the unlikely event a trespasser crosses the 
area of concern, the trespasser would most likely be subject to the same 
risk associated with a site visitor. In either situation, visitors which 
frequent the area of concern are unlikely to experience the same risk 
associated with an on-site worker. Therefore, under the current scenario, 
a RFAAP worker is the primary human receptor. 

An RFAAP worker can be subject to multiple exposure pathways: 
inhalation of particulate matter, ingestion, and dermal contact. Soil 
particles can become windborne and inhaled by the on-site worker. 
Additionally, a worker can physically handle the contaminated soil, which 
can lead to absorption by the skin or incidental ingestion. Risks associated 
with soil contamination can be assumed to be minimal in this instance, 
however. The soil sample which produced the contaminated soil result is 
located approximately nine (9) feet below grade, at six (6) inches beneath 
the former Bioplant Equalization Basin concrete/ soil liner. The 
excavation has been backfilled with clean material and approximately 
nine (9) feet of clean compacted subgrade material was placed on top of 
the excavated liner. The nine (9) foot layer of clean soil is a sufficient 
barrier to soil particle inhalation, ingestion, and dermal contact. Because 
no complete pathways exist for ground water (no drinking water wells 
exist), the risks corresponding to potential human receptors for the 
current working conditions is insigruficant. 

The closure plan for the Bioplant Equalization Basin states that a future 
residential use of the property must be considered in the RA. Assuming 
residential homes are built on the property, on-site residents will 
experience a much greater potential risk than visitors or trespassers, 
simply by their proximity to the contamination source. 
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As with a RFAAP worker, on-site residents will be subject daily to the 
contaminant concentrations of the soil and ground water. In addition to 
inhalation of soil particulates, ingestion, and dermal contact with the 
contaminated soil, no restrictions have been placed by RFAAP on the use 
of ground water in the area. Therefore, residents can also be exposed 
through ingestion and dermal contact with ground water. Again, as with 
the RFAAP worker, we can assume an incomplete pathway for risks 
associated with soil contamination; however, we have elected not to make 
this assumption for the assessment of risk. We conservatively assumed 
that soils excavated during housing construction or well construction have 
been evenly spread across the remainder of the parcel. This could bring 
contaminated material to the surface, creating a complete exposure 
pathway via soil inhalation, ingestion, and/or dermal contact. 

The potential pathways quantitatively modeled for this RA pertain to an 
on-site resident. The potential exposure routes include soil inhalation, 
ingestion, and dermal contact, and ground water ingestion and dermal 
contact. Each potential exposure pathway was quantitatively evaluated 
using the REAMS model default exposure assumptions (where 
applicable), the April 1998 USEPA Region I11 Risk Based Concentration 
Table of toxicity values presented in Table 1, and default values provided 
in the existing closure plan. 

HAZARDOUS CONTAMINANTS OF CONCERN (HCOC) 

Radian Corporation of Herndon, Virginia (Radian) collected and analyzed 
soil samples from eight background locations and seven subsoil samples 
at RFAAP. The results of this investigation are detailed in the Final Site 
Investigation/Evaluation, February 1997 prepared by Radian. The 
background samples were used to determine a statistical background 
value (Critical Value) for all HCOCs. The statistical background values 
became the threshold values against which the subsoil samples collected 
from beneath the Bioplant Equalization Basin were compared to 
determine if a particular sample was "contaminated," i.e., above the 
statistically generated background threshold value. 

The following results indicate the contaminant which exceeds the 
background threshold concentrations as described above. It is this 
contaminant for which this RA is being performed. The location of the 
sample with respect to the former Bioplant Equalization Basin and the 
threshold values for the listed contaminants are included. Only those 
tests which exceed the background (threshold) values are included in this 
table. 
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Contaminant Location Result (ppm) Critical 
Value (ppm) 

Fluoranthene Grid #9 0.333 0.006 

TOXICITY ASSESSMENT 

The toxicological assessment involved the identification of adverse health 
effects associated with exposure to fluoranthene and the relationship 
between the extent of exposure and the likelihood of adverse health 
effects. Fluoranthene is a non-carcinogenic chemical and the toxicity 
values for non-carcinogenic chemicals are represented by reference doses 
(RfDs). The toxicity values used in this risk assessment for fluoranthene 
were derived from the USEPA Region I11 Risk-Based Concentration Table- 
April 1998, and are presented in Table 3. 

The USEPA Region I11 Risk-Based Concentration Table provides an oral 
reference dose but not an inhalation reference dose for non-carcinogenic 
effects of fluoranthene. Therefore, the RfD for oral inhalation for the non- 
carcinogenic effects of fluoranthene is assumed to be equal to the RfD for 
the ingestion of fluoranthene. Although it is recognized that substitution 
of the exposure route-specific toxicity value may not be applicable for all 
compounds, it was determined that a more conservative risk estimate is 
derived by retaining the exposure route without a published toxicity 
value for consideration in the overall RA. 

CONTAMINANT CONCENTRATION AT THE POINT OF EXPOSURE 

The table in Section 5.4 provides the sample result which exceeds the 
critical value determined for the RFAAP Bioplant Equalization Basin site. 
The development of the concentrations at the points of exposure required 
using the only sample with a concentration exceeding the critical value. 
The value of 0.333 parts per million (ppm) fluoranthene was used in the 
calculations of risk and exposure point concentrations. 

For migration of the contaminant from soil to ground water, the 
maximum contaminant level (MCL) is typically used to mark the starting 
point for determination of the contaminant concentration of a HCOC. The 
MCL is the maximum contamination allowed in drinking water. An MCL 
for fluoranthene was not available at the time of this assessment. 
Therefore, the tap water concentration taken from the USEPA Region I11 
Risk-Based Concentration Table-April1998 was used and is presented in 
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Table 4. Demonstrating a concentration at this level or below gives an 
acceptable risk for the contaminant in question. 

RISK-EVALUATION AND SUMMARY 

This section combines the information developed in the exposure and 
toxicity assessment sections to estimate the potential risks to human 
health posed by the contaminants detected. Since fluoranthene is listed as 
a noncarcinogenic chemical only noncarcinogenic risk will be discussed 
herein. A hazard quotient (HQ - non-carcinogens) for exposure to 
fluoranthene by each route of exposure, exposure pathway, category of 
receptor, and exposure case are initially estimated separately. The hazard 
index (HI) is then summed across chemical, exposure routes, and 
pathways applicable to the same population. 

Fluoranthene has quantified noncarcinogenic effects as indicated by the 
RfDs given in Table 1. The cumulative noncarcinogenic risk must have a 
hazard index (HI) of less than one, where the HI is the sum of the HQs 
calculated for each relevant route of exposure. Another aspect of non- 
carcinogenic risk calculations is that effects are not cumulative for a 
lifetime, and the susceptibility of effects differs between adults and 
children. Therefore, different equations and default parameters are 
necessary to calculate the risks attributed to adults and the risks attributed 
to children. Likewise, separate HIS must be calculated for both adults and 
children. 

The risk tables for the exposure pathways can be found in Attachment 8; 
the results of the HI calculations are shown in Table 3 and summarized 
here. For adults, the HI is approximately 9.18E-05; for children, 
approximately 2.51E-04. Both values fall well below the HI threshold of 
one. 

Another potential area of contamination is the migration of contaminants 
to ground water. Percolation through the contaminated zone may 
generate leachate which can reach the ground water. As shown in Table 4, 
ERM used the Soil Screening Level Partitioning Equation to estimate the 
screening level in soil which will generate a concentration no greater than 
the EPA Region I11 Risk-Based Tap Water Concentration in the ground 
water. Using conservative default parameters as necessary, the calculated 
screening level in soil was determined to be well above the maximum 
concentration detected. In addition, a dilution attenuation factor (DAF) of 
one (1) was used instead of twenty (20). The table below illustrates the 
results. 
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Contaminant Site-Specific Maximum Below 
Screening Level Screening 

Level Detected Level? 
(mg/Kg) (mg/Kg) 
(1 DAF) 

Fluoranthene 2.OE+02 0.333 Yes 

Therefore, based on the level of fluoranthene detected in the subsoils, 
potential impacts to ground water will not exceed the acceptable criteria 
(RBC Tap Water). 

In summary, the maximum and only detected concentration of 
fluoranthene poses an acceptable risk under the current use and to a 
potential future residential population. The noncarcinogenic risk 
associated with inhalation, ingestion, and dermal absorption of 
fluoranthene in soil for adults is approximately 9.18E-05; for children, 
approximately 2.51E-04. These risks are well below the target HI of one. 

In addition, when the calculated soil screening values are compared to the 
detected level, the fluoranthene concentration does not pose a threat to 
migrate from the soil to the ground water at levels equal to or above the 
RBC Tap Water Concentration. Therefore, the soil concentration of 
fluoranthene remaining in the Bioplant Equalization Basin area meets the 
acceptable risk levels as outlined in the Bioplant Equalization Basin 
Closure Plan and the Virginia Risk Guidance for risk-based closure. 
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I I 

CLOSURE ACTIMTlES COMPLIANCE CER7TFICATTON 

Norfolk District, Corps of Engineers certifies that the closure of the 
~ i o ~ l a n t  Equalization Basin at the Radford Army Ammunition Plant in 
Radford, Virginia, was performed and completed in accordance with the 
Virginia Department of Environmental Quality approved Closure Plan 
dated 12 December 1995. 

7355 VA 
J.W. Blackburn, Jr., P.E. Registration No. State Date 
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RISK BASED CLOSURE ASSESSMENT COMPLIANCE 
CERl7FICATION 

Environmental Resources Management certifies that the closure of the 
~ i o ~ l & t  Equalization Basin at the Radford Army Ammunition Plant in 
Radford, Virginia, was performed and completed in accordance with the 
Virgnia Department of Environmental Quality approved Closure Plan 
dated 12 December 1995, and amended 9 March 1998 and the VADEQ 
document titled "Guidance for Development of Health Based Cleanup 
Goals Using Decision Tree/ REAMS Program". 

2801 001095 
Regstration No. 

7hOyh 
Date 
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Table 1 

Toxicity Values 

Radford Army Ammunition Plant 

Contaminant 

PHA 
- 

'luoranthene 

Radford, Virginia 

CAS No. 

- 

206140 

Note: Toxicitv value taken from USEPA Reeion 111 list IRov Smith Tables-15 Avril1998) 

-: Not applicable 

The RfDi was assumed to be equal to the RfDo 

Carcinogen? 

- 

NO 

ERM 
28705.00.01 

Carcinogenic Effects 

7/ 22/98 
Tables 

Oral Slope 

Factor (CPSo) 

Non-Carcinogenic Effects 
Inhalation 

Slope Factor (CPSi) 

Chronic Oral 

Reference Dose (RfDo) 

Chronic Inhalation 

Reference Dose ( m i )  



Table 2 
Summary of Potential Exposure Pathways 

Considered in the Risk Assessment 

Radford Army Ammunition Plant 

Radford, Virginia 

Exposure Medium/ I Current Site Access 

Exposure Route I RAAP Worker -&or 

Inhalation I 
Ingestion 

Migration to Groundwater 

Ingestion - 
Dermal Contact I - 

"X" Indicates that the pathway was modeled quantitatively in the Risk Assessment. 

"-" Indicates that the pathway was qualitatively evaluated, but was determined 

to be an insignificant exposure route compared to that of a future long-term resident 

Future Site Access 

ERM 
28705.00.01 

Resident 

7/22/98 
Tables 

Construction Worker Trespasser-isitor 



Table 3 

On-site Resident 

Human Exposure to Soils (Non-carcinogen) 
Radford Army Ammunition Plant 

Radford , Virginia 

PAH 
-- -- - -- -- - - - --- - - - -- - -- - - -- - -- 

Fluoranthene 206440 No 0.333 4.90E-10 1.14E-05 8.04E-05 3.36E-09 1.06E-04 1 45E-04 9 41 E-09 

Contaminant 

Totals I 1.14E-05 1 8.04E-05 1 3.368-09 1 1.06E-04 1 1.45E-04 1 9.41E-09 1) 

I ~ a z a r d  Index (Adult): 9.18E-05 

CAS No. 

!Hazard Index (Child): 2.51E-04 11 

NOTES: 

Dust concentration in air calculated by multiplying maximum soil concentration by the particulate emission factor (as defined in the closure plan). 

Concentration is the only detected concentration. 

Values in italics are calculated using oral factors (RfDo) 

I. 
Carcinogen? 

7 / 2 2 / 9 8  

Tables 

All Soils 

Conc. (rnwg) 

Air (Dust) 

Conc. (kdm3) 

Hazard Quotient (HQ) 

Ingestion Dust Inhalation 

Hazard Quotient (HQ) 

Ingestion Dermal Dust Inhalation 



Table 4 
Soil Screening Levc :I Partitioning Equation for Migration to Ground Water 

Radford Army Ammunition Plant 

Radford, Virginia 

Screening Level in Soil (mglkg) = C, [ Kd + (0, + O,H')/pb] 

where: C, = target soil leachate concentration (mg/L) 

Kd = soil-water partition coefficient (Llkg) 

0, = water filled soil porosity (L,,,JL,il) 

8, = n-0,, air filled soil porosity (L,,JL,iI) 

where: n = l - pb/p., soil porosity (Lporc/Lroil) 

where: p, = soil particle density (kg/L) 

H' = Henry's law constant (dimensionless) 

pb = dry soil bulk density (kg/L) 

FLUORANTHENE 

Screening Level in Soil (mglkg) = C, [ Kd + (8, + e,H')/pb] 

where: C, = 1.5 1.5 x I (RBC Tap Water Concentration x default attenuation factor (DAF).) 

Kd = 1.07E+02 (107,000 Koc (Soil Attachment C, page C-3) foc 0.1% (default value)] 

e, = 0.3 (default value) 

8, = 0.1339623 1 - ( 1.5 / 2.65 ) - 0.3 ((1 - pdp, )  - e,, default values) 

HI = 0.00066 (Soil Screenina Guidance: User's Guide, Attachment C, page C-3) 

Pb = 1.5 (default value) 

Screening Level in Soil (mglkg) = 2.E+02 Highest Detected Value (mglkg) = 0.333 

The default DAF equals 20 for sources up to 0.5 acres in size, however for conservativism, DAF equals 1 was used in this case. 

Therefore, the concentration of fluoranthene in the soil which will leach to the ground water and produce ground water concentrations 

approximately equal to the RBC tap water concentration is 20,000 mglkg, assuming the default parameters provided in the EPA 

document Soil Screening Guidance: User's Guide (April 1996) are used. 

** An MCL for fluoranthene is not available; therefore, the EPA Region 111 Risk-Based Concentration for tap water was used. 
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EPA ID VA1210020730 

December 12. 1995 
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1.1 Purpose 

The t'ollowrng closure plan is submmed in accordance woh the requirements of the Commonwea\th of 

C'irginia's Hazardous LC'aste Management Re-plations (VHWMR), $ 9.6. The plan Identifies the necessary 

steps to close the Equalization Basin. (EQ Basin), whch IS a RCRA surface unpoundment located at the 

Radford Army Ammunition Plant in Radford Vugima; EPA ID No.VA 12 10020730. 

1.2 Facility Identification and Contact Person 

EPA ID No. VA12 10020730 
OwnerIOperator - U.S. Army, Radford Army Ammunition Plant / Alliant Tech Systems, Inc. 
Address - Radford Army Ammunition Plant, P.O. Box I, Radford, V i r w  24141-7536. 
Contacts Telephone No. - Jerome Redder at (540) 639-7536 or Roben kchardson at (540) 639- 
8641. 

1.3 Background 

The facility has operated a hazardous waste management facility subject to regulations promulgated under 

the Resource Conservation and Recovery Act. The Army is the owner of the Radford Army Ammunition 

Plant (Radford), located in Radford, Virguua and operated by Alliant Tech Systems (Alliant) whlch was 

prewously Hercules incorporated (Hercules). A Notification of Hazardous Waste Activity was filed for 

Radford with the EPA on August 14, 1980, declaring Radford to be engaged in the generation, treatment. 

storage. and b p o s a l  of hazardous waste under Title 40, Code of Federal Regulations, Part 261. 

The EQ Basin is located along the New k v e r  in the northcentral part of the Main Manufacturing Area. 

The surface impoundment is the first of nine components that make up a b i o l o g d  wastewater treatment 

system at Radfod This system treats wastewaters of widely q i n g  characteristics, includmg non-acihc 

wastewaters from propellant manufacturing (on both a batch and continuous basis), pre-treated wastewaters 

from nitroglycerine (NG)  m a n h t u r i n g  and alcohol rectification and wastes from recovery of ethyl ether 

(USEPA, 1987). The wastes treated and sludges generated in the Basin are listed hazardous wastes. 

hazardous waste code KO44 and characteristic waste codes D030. The biological treatment system was 

built in 197811979 and became operational in 1980. Prior to 1980, these wastewaters were discharged 

directly .to the New fiver. . - 
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The EQ Basm IS appromately 160 feet u ~ d e  bv 255 feet long The total depth of the Basm 1s 

approxlmatcly 10.5 feet. With - 5 feet of water In the Basin ~t realizes deslgn capacity of 1,350.000 

callons. The containment walls are constructed of concrete. and the Basm u lmed wlth a soh'cement,clay 

liner. The unit was expanded to 11s current dlmenslons smce or~ginal construction. The Basm's northem 

and eastern outside embankments are remforced wlth rlp-rap. Suspended polymenc dividers accommodate 

aeration;Equalization and diwde the Basln mto three compartments. According to the plant operator 

~nterviewed during EPA's March 1990, facility visit, the Basin has never overflowed. Operating 

procedures are such that influent flows are cut off if the Basin capacity is reached. 

As a re_dated interim status surface impoundment, the EQ Basm, under RCRA and the VHWMR was 

required to submit a Part B permit application by 11/8/85 or interim status would terminate in accordance 

with VHWMR S 11.3.E.1. The facility d ~ d  not submit its Pan B permit application until November 26, 

1988; therefore. closure of the unit was required On March 16, 1990, Radford was notified that a closure 

plan for the EQ Basin was r e w e d ;  however, the Depamnent notified Radford that it would allow the 

EQ Basin to remain in operation as a "newly regulated unit" until March 15, 1994. A closure plan was 

submitted as part of the Part B Permit Application The Department commented on the Part B application 

on February 2, 199 1, and requested addtional information On June 28, 1991, Radford submitted the 

requested information On December 2, 1991, Radford re-submitted a RCRA Part B application for the 

biological waste water treatment plant. On June 1, 1992, Radford submitted a plan for sampling the 

equalization sludges in accordance with Radfords agreement with EPA. On July 21, 1992, the 

Department approved the groundwater m o n i t o ~ g  plan for the EQ Basin via Section E of the Part B 

application On November 3, 1992, a Final Draft Verification Investigahon report was received by the 

Department whch contained detailed studies of all SWMUs. includmg the sampled sludges from the EQ 

Basin On October 19, 1993, EPA's Delisting Section recommended denla1 of petition number 0834 for 

the sludges from the EQ Basin, and thus they remam a listed hazardous waste. Radford contacted 

VDEQ's Roanoke Regional Office by phone on March 11.  1994, and notified VDEQ that Radford was 

not prepared to cease operation of the EQ Basin on March 15, 1994, as stipulated in the Department's 

March 16, 1990' letter. On March 21, 1994, VDEQ notified Radford that the requrements for immedate 

closure had arisen from 3005Cj)(6) of RCRA, that the urut was requred to close, and should have ceased 

operations on March 15, 1994. The provision requires that "newly regulated &face unpoundment units" 
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meet the requirements o f $ 30040 I H a )  of RCRA (mln~mum technology reqcurements) or cease recelpt 

of hazardous wastes four years from the date the unlt becomes subject to the regulations. The VDEQ 

notified Radiord that contmued operation constrtuted noncompilance. Radford was also notified that the 

EQ Basln uas  subject to the Toxlclty Characterlstlcs Final Rule (Federal regster Vo1.55, No.61. March 

29. 1990). by VDEQ on March 2 1. 1994. Smce the EQ Basln recelved toxlclty charactenstlc waste 

(D030. 2.4-Duutrotoluene). Radford was notlfied that the umt must be retro-fined or have the wt 

operations cease by March 29, 1994. The VDEQ not~fied EPA of the pendrng date for the Toxlclty 

Charactenst~cs F~nal Rule for appropnate actlon. Radford responded to the VDEQ not~ficat~on 

correspondence the day before the final closure deadline and d o m e d  VDEQ that Radford would continue 

equalization operation whde worlung toward a consent order with VDEQ's Of ice  of Enforcement. On 

the same day, March 29, 1994, EPA notified Radford to immediately cease operation of the EQ Basin. 

Emergency measures were taken by ut~llzing several abandoned steel tanks as a temporary EQ Basin. 

Wastewater is held in these tanks and then sent to the holdmg chamber of the EQ Basin pump station 

(located at the southwest comer of the Basin). The holdmg chamber of the EQ Basin is mil utilized to 

deliver wastewater to the biolo@cal wastewater treatment plant from the steel tanks. The pump station 

delivers the wastewater to the biological treatment plant. The pump station was sealed off from the EQ 

Basin by the installation of a steel plate and gasket at the bar screen at the d e t  to the pump station. The 

EQ basin cannot be "closed" until the unit's pump station is taken off line, and Radford can route all 

wastewater directly to the newly constructed two concrete equalization tanks each holding 3.82 million 

gallons. The new tanks are expected to be on line in the spnng of 1996. However, all hazardous waste 

sludges and liquids remainrng in the EQ Basin have been removed Copies of the Hazardous Waste 

Manifests are on file with the VDEQ. 

The Radford A m y  Ammunition Plant, The Advisory Council on Historic Preservation, and the Vuglnia 

Histonc Preservation Of ice  are in the process of executmg a Memorandum of Agreement (MOA) 

regarding the subject closure. The reason for the MOA is to protect prehstoric archaeological slte 

44MY7, which is eligible for the National Register of Historic Places and llkely extends under the berm 

and basm, from damage associated with the closure. 
- 
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The MOA requlres that the Corps of Engineers Construct~on Contractor prov~de a properly trained 

archaeologist IC-SAM) to monitor earth dlsturbmg activlty in association with the closure. and b e c t  that 

, i l l  earth dlsrurbing actlvitles cease ~f siglficant archaeological remalns associated w ~ t h  this slte are 

encountered durlng the work. In that case. plans wdl have to be formulated to retneve sigmficant data 

~f t h ~ s  1s feas~ble and to ensure the protection of archaeolo_pical rernams. The exact procedures to be 

followed w~l l  depend on the nature of the rernam encountered, but w~l l  include. at a mmlmum. the 

following Items which have the potent~al to effect the closure methods and schedule: 

The Corps of Engineers contractor will supply additional trdined personnel to assist the C-SAM 

in recovering sipficant  archaeological data. 

All visible prehstoric features, such as post holes. pit features, burials and midden will be mapped 

under the s u p e ~ s i o n  of the C-SAM. 

Archaeological remains will be excavated only as necessary to comply with contaminated soil 

removal provisions of the closure plan Protective measures to safeguard discovered 

archaeoloeical remains shall be as mutually agreed by the C-SAM and the Contracting Officer, 

and at a minimum. archaeolo_eical remains will be protected by a layer of sterile fill (i.e., clean 

sand) and any other measures necessary to provide for the stabilization. 

Perimeter fencing will be installed around site #My7 after closure. 

If Native American cultural items (possibly includmg human burials) are encountered, the 

requrements of the Native American Graves Protection and Repatriation Act will be observed, 

woik which may effect the area must cease, and an emergency permit must be obtained from the 

Vlrgmia Department of Historic Resources by RAAP. It should be noted that this will trigger an 

automatic waiting period of at least 30 days, during whch time no work may be done on portions 

of the site which may affect the &covered Native American cultural items. 



6 .  ~f the so11 ~n which archaeolo_e~cal remains are encountered is so badly contaminated that 

tratjit~onal archaeologcal data recovery cannot be safely completed then the maxlrnurn practical 

data recovery LS L I L  be carned out m the form of photogmphy and other remote recordmg 
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2.0 F.4CILITY DESCRIPTION 

2.1 Site Location 

The Radford .\my Ammwtion Plant (Radford) IS a government owned mdustnal complex located In 

wuthwestern L'rrg~n~a. The Radford Army Ammun~t~on Plant encompasses appromately 4.104 acres and 

IS located in Pulasiu and Montgomery Counttes. The fachty 1s located appromately 5 mdes northeast 

of the city of Radford 10 mdes west of Blacksburg, and 47 miles southwest of Roanoke, (see figures 2-1. 

2-2. 2-3. 2 4 .  2-5, 2-6). The New h v e r  separates Pulaslu and Montgomery Counties and also cbvides the 

RAAP into two portions commonly known as the "horseshoe area" and the "main manufacturing area." 

The main manufacturing area of Radford is located south of the New Rwer meander in Montgomery 

County, and the horseshoe area of Radford is located w i t h  the New Rwer meander in Pulaski County. 

The EQ Basin unit is located in the main manufacturing area, the north area on the river's edge, 

Montgomery County. Table 2-1 summarizes the propellants whlch are manufactured at the facility. 

2.2 EQ Basin Description 

The EQ Basin was operated from 1980 until March 28, 1994, and was the first of nine components that 

make up the biological wastewater treatment system at Radford. The EQ basin received wastewater of 

widely varying characteristics, including non-acidc wastewaters from propellant manufacturing (on both 

a batch and continuous basis); pre-treated wastewater from nitroglycerine (NG) manufacmg and alcohol 

rectification; and wastes from recovery of ethyl ether. The basin was originally constructed in the location 

of a nitrocellulose (NC) frnes settling lagoon (USACE, 1981) that was approximately 200' x 100 in size 

and surrounded by a 7' &e. 

The 1980 constmction plans show that prior to expanding the nitrocellulose fines lagoon approximately 

4' of very soft, wet sludge bad to be removed The new lagoon was expanded to its present dimension 

of 255' x 160' with a 10.5' d&e and a 12" soil cement bottom. No records are ava~lable on the soil 

cement material specfification. However, bcussions with personnel familiar with the 1980 consmtctlon 

recall that the soil cement bottom was developed using cement mixed into the soil and then compacted 

In 1986i87, flood control protection was added via a 5.5' x 0.67' concrete perjmeter wall embedded 2.5' 

into the 10.5' dlke. Thu also provided an addtional 2' of freeboard 
- 
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2.3 Facility Background 

Although Rddford is owned by the US Government. ~t has been operated under contract by All~ant Tech 

Systems. (prev~ously known as Hercules Aerospace Corporation), since 1941. T h s  facility, which contains 

over 1.696 bulldlngs and occupies close to 3,649.965 square feet. IS the top manufacturer of solid 

propellants In the Umted States. The major products manufactured at thLs facility are solvent and 

solventless propellants that include single phase (mtrocellulose), double-phase (nitrocellulose and 

nitroglycerin), and triple phase (nitrocellulose, nitroglycerin, and ninoguanidme) propellants; cast 

propellants; and high energy propellants. These propellants are ultimately used in small arms, anti-tank 

weapons, anti-aircraft weapons, rockets, torpedoes, miss~le systems, i-piters, and other numerous ordnance- 

related items. 



FIGURE 2-1 VICINlTY MAP - 
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nl t rocel luloae 

nl trocalluloae 
nltroglycerln 

nl trocel luloae 
nltroglycerln 
nltrogurnldlne 

nltrocalluloae 
nltroglycarln 
rcatona 

Source: RCRA Part B Pemlt Applicrt ion 
I 

diethyl ether 
ethyl alcohol 

ethyl alcoho\ 
acetone 

ethyl alcohol 
acetone 

nitroglycerin 
triacetine 

acetone 

TABLE 2-1 PROPEL1,ANTS MANUFACTURED BY RADFORD 
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2.4 Wastewater Treatment Plant Background 

The EQ Basm was equlpped wlth four surface aerators and tbur subsurface Jet lnjectlon type aerators 

From the EQ Basln, the wastewater was pumped at a constant rate to the biological treatment system. AS 

orlgtnally designed. the blolo_glcal treatment system consisted of two parallel trams of S I X  rotating 

blolog~cal contactors (RBCs). The fmt two RBCs m each tram were deslgned to operate anaeroblcally; 

the remauung four w t s  were to operate aerob~cally. Followmg stan-up. i t  was dscovered that the 

anaerobic RBCs were hrndenng plant performance. and they were subsequently converted to aerobic 

RBCS. At present. the plant IS operatmg with I2 aerobic RBCs on h e .  These un~ts have a total surface 

area of 61 1.200 square feet. The RBCs are run as three-stage systems, wrth the fmt two RBCs m each 

tram operated as a s~ngle stage (USEPA, 1987). 

From the RBC t r am the wastewater flows to two circular, center-feed, peripheral weu clarifiers. Clarified 

effluent a discharged to the New Rwer at NPDES Outfall No. 029. 

Sludge handling consists of aerobic Igestion, chemical condtioning, and belt press dewatering. The three 

digesters are maintained at about 75 percent of capacity to prevent overflows. The sludge from the 

dgesters is a listed hazardous waste (K044, sludge from the treatment of wastewater from explosives 

manufacturing (USAEHA 1980a)). Prior to February 1990, the sludge was landfilled in Fly Ash Landfill 

No.2 (SWMU 29); at present, it is containerized and slupped to an off-post hazardous waste landfill. 

2.5 Type of Wastes Managed at the Facility 

The major products of manufacture at Radford are explosives and rocket propellants. There are five major 

categories of propellants produced at the facility. These categories are: 

Single base propellants (pnmary constituent nitrocellulose); 

Double base propellants (primary constituents nitrocellulose and nitroglycerine); 

Triple base propellants @ n m q  constiruents nitrocellulose, ninoglycenne. and n i t rogumhe) ;  

Cast and extruded propellants; and 

Miscellaneous items 
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"()[f-Fpecl[icat~~n" propellants wh~ch do not meet Army product~on standards and "NG slums" are the 

Haste rnatenals whlch are treated and ~nc~nerated at the fac~l~ty NG slums are generated from cleanup 

ol'nltroelvcrr~ne - - I NG) u-i the product~on process and contam nltroglyceme. sawdust (to absorb the Ilqu~d). 

and trlacetln I to desrnsltlzr: the NG). All of the waste materials descnbed above are regulated as 

hazardous waste by vutue of the fact tha t  they exhlbrt the hazardous charactenst~c of react~vlty pursuant 

to VHWMR $ 3 8. 
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3.0 CLOSURE PL.W 

3.1 Introduction 

The follouin_e closure plan for the EQ Basin has been prepared to meet the requirements of VHWMR 

Sections 9.6.L. 10.6 and 10.10.1. 

3.2 Closure Performance Standards 

Upon approval and implementation and in accordance with VHWMR 9 9.6.. t h s  plan will close the 

facilities and site in a manner that: 

M h u e s  the need for €&her maintenance, and 

Controls, minimizes or eliminates, to the extent necessary to prevent threats to human health and 

the environment, postclosure escape of hazardous waste. hazardous waste constituents, leachate, 

contaminated rainfall. or waste decomposition products to the ground or surface waters or to the 

atmosphere. 

Complies w ~ t h  the closure and post closure care requirements of $ 9.6. and 9.10.F. 

Groundwater will be monitored in accordance with the Groundwater Quality Assessment Plan (as updated) 

until: 

"Clean" closure for both saturated soils (groundwater) and unsaturated subsoils have been 

demonstrated; or, 

A postclosure care permit for the cap maintenance andlor groundwater monitoring requirements 

is obtained 

The specific procedures and criteria for determining "clean" closute with respect to groundwater will be 

specified in the Groundwater Qua@ Assessment Plan (as updated). 

The closure performance standards will be accomplished by; ( I) demolition, removal and decontamination 

of piping, pumps and concrete; (2) subsoil samplmg to identify any contaminated soil re- removal; 

(3)  either contamination remowl or closure in-place by executmg the contingent closure plan; and (4) 

completion of the requuements contained in the groundwater quality assessment plan (as updated). 
. - 



I f  clean closure is not cconornically feasible. Radford may abandon attempts to clean close the soils ( i f  

found to be contaminated) and close any remainmg contamination in place by closing with a landfill cap. 

The procedures to meet these performance standards are detailed herein. 

Sampling of the subsoils to show that constituent levels are not statistically higher than backgound 

concentrations will be the demonstration for clean closure for soils. If subsoils cannot feasibly be shown 

to have statistically less than or equal to background levels of constituents, then the facility can attempt 

a clean closure by use of health based standards. Changmg the performance standards from background 

to health based standards or k k  Based Criteria requires a closure plan mohfication A closure 

modification could be &cussed and agreed upon by Radford and VDEQ prior to a closure plan 

modification submission by Radford The facility retains the option at any time to abandon a clean closure 

attempt, and to close as a landfill as delineated in 9 9.13 and the contingent closure plan in section four 

of this plan. 

3.3 General Closure Approach 

The water and sludges were removed from the EQ Basin prior to closure. The water and sludges were 

properly &posed of according to the VHWMR by transporting all hazardous waste to a permitted RCRA 

hazardous waste disposal facility by a Virginia permitted hazardous waste transporter. Pumps and 

ancillary piping will be removed and decontaminated The perimeter flood control concrete wall wlll be 

removed and disposed of as appropriate. Soil sampling and testing will identify subsoils to be removed 

for cfisposal. Testing of the subsoils will be performed to c o n f m  that the closure performance standards 

have been met. Once any contamhion has been removed, the excavation will be back-filled with clean 

soils, graded to promote positive dramage, and re-vegetated Equipment will be decontaminated in an 

approved manner. The contaminated materials (i.e. possibly soils, sludges, concrete, pipes, pumps and 

equipment rinsate) will be tested for Hazardous Waste characteristics. If the contaminated material tests 

positive as a characteristic hazardous waste the contammated material shall be transported to a permitted 

RCRA hazardous waste dq~osal  facility by a permitted hazardous waste transporter. If the contaminated 

material does not exhlbit any Hazardous Waste characteristic the contaminated material shall be &posed 

of in accordance with the VSWMR. In the event Radford abandons the clean closure attempt, the basin 
- 
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will be backfilled with clean soils to promote positive dramage, and covered with a RCRA 2-14! 

composite clay cap. If the soils close "W', the post closure permit will include soil and groundwater 

post closure requirements. 

3.4 Maximum Waste Inventory 

The maximum inventory of waste that could be placed in the unit at any one time over its active life was 

1.35 million gallons, which is the reported maximum capacity of the impoundment. 

3.5 Analyte List 

The analyte list, or the hazardous constituents of concern, are defrned as those materials which may have 

come into contact with the unit during its lifetime. Hazardous constituents of concern for this closure are 

based on knowledge of the plant's operational history. The following table 3-1 lists the hazardous 

constituents of concern for closure. The associated analysis methods and detection limits an also ' 

provided 

TABLE 3-1 tiAWRDOUS CONSTITU 
I 1 OF CONCERN 

SW# 
METHOD 

Arsenic 

Barium 
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No. 

5 

6 

7 

8 

TABLE 3-1 W O U S  CONSTITUENTS S W-846 
OF CONCERN METHOD 

Benzene 

Beryllium 

Bis(2chloroethoxy)methane; 80 108 
Bis(2cl1loromethoxy)ethane; 81 10 
Ethane, 1,l'-[methylenebls(oxy)]bis[2chloro 825OA 

82708 
8410 

Bis(2chloroethyl)ether 81 10 
8250A 
82708 
8410 

Bls(2chloro- 1 -methylethyl)ether~ 80 108 
2,2'dichlorodiisopropyl ether, 81 10 
Bis(2chloroisopropyl) ether 8250A 

82708 
8410 

Bls(2-ethythexy1)phthalatc 8060 
8061 
8UOA 
82708 

Butyl benyl phthalate; 8060 
Benzyl butyl phthalate 8061 

8250A 
82708 
8410 

7131A 

Carbon disulfide 
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TABLE 3-1 HAZARDOUS CONSTITUENTS 
OF CONCERN 

Carbon tetrachlonde 
I 

Chlordane 

Chlorobenzene 

I 

p-Chloro-m<rtsol; 
4-Chloro-3-methylphenol 

SW-846 
METHOD 

80108 

Chloroform; 
Trichloromcthane 

2-Chlorophenol 

Chromium 

Cyanide 

trans- 1,2-Dichlorotthylene 

802 1A 
82408 
8260 

8080A 
808 1 
8250A 
82708 

80 108 
8020A 
802 1A 
82408 
8260 

8040A 
82708 
8410 

PQL 
p C h  

WATER) 
0.03 

80108 
8021A 
82408 
8260 

8040A 
8250A 
82708 
8410 

601OA 
6020 
7090 
7191 

9010A 
9012 

80 108 
802 1A 
82408 
8260 

PQL 
pG/Kg 
(SOIL) 

0.03 
0.1 
5 
1 

0.14 
0.37 

(10) 

0.0 I 
2 
0.03 
5 
1 

3.6 
20 

0.1 
5 
5 

9.4 
I5 

(200) - 
0.0 1 
2 
0.03 
5 
5 

240 
1,300 - 

I 

0.02 
0.2 
5 
I 

3.1 
33 
10 - 
70 
0.2 

500 
10 

20 

0.02 
0.5 
5 
1 

0.02 
0.2 
5 
5 

210 
1,300 

660 - 
70 
0.2 

500 
10 

20 - 
0.02 
0.5 
5 
5 



No. TABLE 3-1 HAZARDOUS CONSTITUENTS PQL PQL 
OF CONCERN I kFgD I pG& 1 

WATER) (SOIL) 
Di-n-butyl phthalate 8060 3.6 240 

Diethyl phthalate 

Dimethyl phthalate 

I Di-n-octyl phthalate 



NO. 

32 

3 3 

34 

3 5 

36 

37 

38 

39 

TABLE 3-1 HAZARDOUS CONSTITUENTS 
OF CONCERN 

Endosulfan I 

Endosulfan I1 

Endnn 

Fluoranthene 

Fluorene 

Heptachlor 

Heptachlor epoxi& 

Hexachlorobenzene 

SW-846 
METHOD 

8080A 
808 1 
825OA 
82708 

8080A 
808 1 
8250A 
82708 

8080A 
808 1 
8250A 

8 100 
8250A 
82708 
83 10 
84 10 

8100 
825OA 
82708 
83 10 
8410 

8080A 
808 1 
8250A 
82708 

8080A 
808 1 
8250A 
82708 

808 1 
8120A 
8121 
8250A 
8270B 
8410 

PQL 
p G h  

(WATER) 

0.14 
0.3 

(10) 
- 
0.04 
0.4 - 
- 
0.06 
0.39 

(10) 

(200) 
22 
10 
2.1 - 

(200) 
19 
10 
2.1 - 
0.03 
0.4 

19 
(10) 

0.83 
0.32 

22 
(10) 

- 
0.5 

5.6~10' 
19 
10 

PQL 
pG/Kg 
(S0I.L) 

9.4 
2 1 

( 2 0 )  

3 
24 - 

- 
4 

36 
(200) 

(200) 
1,500 

660 
140 - 

(200) 
1,300 

660 
140 

2 
20 

1,300 - 
56 
21 

1,500 - 

30 
3.8 

1,300 
660 
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! PQL 
I vGKg 
WIL) 

0.2 
230 

0.94 
600 

5 
660 

300 
160 

660 

20 
1.1 

1,100 
660 

- 
420 

0.2 
Lo00 

10 

2 
2 

120 - 
- 
- 
0 3  

11 
10 
5 

0.1 
0 3  

10 
5 

NO. 

40. 

4 1 

42 

43 

44 

45 

46 

47 

i 

TABLE 3-1 HAZARDOUS CONSTITUENTS 
OF CONCERN 

Hexac hlorobutadiene 

Hexach1orocyciopent;idiene 

Hexachloroethane 

Lead 

Mercury 

Methoxychlor 

Methyl bromide; 
Bromomethanc 

Methyl chloride; 
Chlorornethanc 

SW-846 
METHOD 

8021A 
8 120A 
8121 
8250A 
8260 
8270A 
84 10 

808 1 
8 120A 
8121 
8250A 
82708 
8410 

8120A 
8121 
8250A 
82708 
8410 

6010A 
6020 
7420 
742 1 

7470A 
747 1A 

8080A 
808 1 
8250A 
82708 

80 108 
802 1A 
82408 
8260 

8010B 
802 1A 
82408 
8260 

PQL 
vG/L 

WATER) 
0.2 
3.4 

1.4X10" 
9 
1 

10 
- 

- 
4 
2.4 

10 - 
0.3 

1.6x102 
16 
10 

420 
0.2 

1 ,o00 
10 

2 
2 

1.8 - - 
10 

0.3 
1 I 
10 

1 

0.1 
0.3 

10 
1 



- 
No. I TABLE 3-1 HAZARDOUS CONSTITUENTS 

OF CONCEW 

Methylene chloride; 
Dichloromcthane 

Methyl Ethyl Ketone; 
2-Butanone; 
MEK 
Naphthalene 

5 l 

52 

5 3 

54 

I 

5 5 

56 

Nickel 

N itrobenzene 

N-Nitrosodimethy lamine 

Pentachlorophcnol 

Phenol 

Polychlorinated biphenyls; 
PCBs 

60 10A 
6020 
7520 

8890 
8250A 
82708 
8330 
8410 

8070 
8UOA 
82708 
8410 

8040A 
8 15 1 
8250A 
82708 

1 8410 

8040A 
8250A 
82708 
8410 

8080A 
(8Zo) 

150 
0.2 

400 

36 
19 
10 
6.4 - 
1.5 - 

(10) 

150 
0.2 

400 

2400 
2,400 

660 
260 - 

1.5 - 
- 
- 

1.4 
15 
10 

1 - I -  
94 

1,000 
660 - 
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No. 

5 7 

58 

GLE 3-1 HAZARDOUS CONSTITUENTS 
OF CONCERN 

SW-846 
METHOD 

Selenium 

Silver 

Tetrachloroethylene; 
Temchloroethene; 
Perchloroethylene; 
PCE 

Thallium 

Toluene 

Toxaphene 

1.1.1-Trichlorodhane; 
Methyl chloroform 



3.6 Cleanup Targets 

Closure to background levels will constitute soil's clean closure. Background levels will be determined 

from soil samples collected in areas that haw not been affected by the operation of the EQ Basin 

Background soil samples will be collected in aa a m  with a depositional environment similar to the 

sediments underlyurg the EQ Basm, ie., same approximate depth, color, odor, etc. The sarnplmg analysis 

section of' the closure phn iachdes detailed information on background sampling. The groundwater 

monttonng plan (as updated) outlines the procedures and protocols necessary to demonstrate that the 

groundwater is either "clean" or a that a release fiom the unit has occurred 

NO. 

66 

6 7 

68 

TABLE 3-1 HAZARDOUS CONSTITUENTS 
OF CONCERN 

Tnchloroethylene; 
Trichloroethene 

Trichlorofluoromethane 

2.4,s-Trichlorophenol 

S W-846 
METHOD 

80 10B 
802 1A 
82408 
8260 

80108 
802 1A 
82408 
8260 

8250A 

PQL 
p C h  

(WATER) 
0.0 1 
0.1 
5 
1 

(10) 
0.3 

( 5 )  
I 
- 

PQL 
pC/Kg 
(SOU) 

0.01 
0.1 
5 
5 

(10) 
0.3 

5 
- 
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3.7 Procedures for Removing, Transporting, Treating, and Disposing of Wastes 

\'HW;LIR Section 10.lO.l.l.a requlres that all sludge and other contamlnared components of the Basm (1.e. 

piping. pumps. ioncrete. h e r  materials. subsurface soils. e t c .~  he decontammted or removed for surface 

impoundment soils to be "clean closed". To meet these requirements, Radford will remove all 

contaminated matenals. 

3.7.1 Removal of Wastewater and Sludge 

The wastewater shall removed to a "FRAC" tank and then disposed of as an K044 waste and appropriate 

characteristic wastes at an approved RCRA hazardous waste treatment, storage, or dqosal  facility by a 

permitted hazardous waste transporter. The remaining sludge in the Bask shall be soliddied using coal 

combustion by-products "flyash", as approved by VDEQ. The soliddied sludge shall then be &posed of 

as KO44 waste and appropriate characteristic wastes at an approved RCRA hazardous waste treatment. 

storage, or disposal facility by a permitted hazardous waste transporter. All hazardous waste generator 

requrrements of VHWMR Parts V and VI shall be followed No wastes will be stored for greater than 

90 days. 

3.7.2 Concrete Flood Control Protection Perimeter Wall Removal 

In 1986t87, flood control protection was added via a 5.5' x 0.67' concrete perimeter wall embedded 2.5' 

into the 10.5' d&e. Ths provided an admtional 2' of freeboard. The liqud in the impoundment never 

reached a level that touched the concrete penmeter wall. based on daily visual inspections of the wt. 

The concrete flood control protection perimeter wall must be removed for clean closure. All hazardous 

waste generator requirements of VHWMR Parts V and VI wdl be followed Four randomly located 

- 
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concrete ctup samples wdl be taken from the wall and analyzed for Hazardous waste characteristics. ~f 

the chtp samples do not exhbit any hazardous waste charactenst~cs the concrete may be duposed of Ln 

accorctanct. ~ i t h  CrS&'kIR. at a permmed CDD landfill. 

3.7.3 Ancillary Equipment Decontamination and Removal 

All ancillary equipment whch is not decontaminated will be &posed of based on analytic test results or 

assumed to be a hazardous waste. The piping, drains, concrete, and pumps will be removed and 

decontaminated or disposed of accordmg to the VHWMR and VSWMR. Piping, valves, and pumps will 

be dismantled and placed in a washdown station Decontaminated piping can be dsposed of as scrap 

metal. The concrete sump and flow gate areas will be excavated, demolished, and duposed of in 

accordance with the hposal  options set forth in section 3.7.2. (the flood wall). If in good condition and 

successllly decontaminated pumps, valves, and piping can be placed in storage for possible hture use. 

Pipes, pumps, concrete, and valves which cannot be decontaminated will be transported to a permitted 

RCRA hazardous waste disposal facility by a permitted hazardous waste transporter. The materials will 

be transported by a permitted hazardous waste transporter to a RCRA approved hazardous waste treatment, 

storage, or m s a l  facility. AU hazardous waste generator requirements of VHWMR Parts V and VI will 

be followed 

3.7.4 Removal of Sludges 

Sludges were removed, treated and w s e d  of in accordance with VHWMR Rainwater accumuiated in 

the b u m  after the sludges have been removed will be pumped into the headworks of the Biological 

treatment Plant. 
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3.7.5 Soil Liner Removal 

The invrstlgationiassessment described herein will be implemented to determine hazardous waste 

chardcterlst~cs assoclatrd wlth the one foot thck so11 h e r  and to determine if clean closure of the soil 

cement is achievable. 

Data will be collected by performing the followmg tasks: 

Collect sufficient data to determine the horizontal and venical extent of contamination in the so11 

cement liner. (This will entail sampling laterally, and possibly expandmg the testing grid) 

Collect sufficient data to calculate the quantities of the affected soil cement liner. 

Statistically compare samples to representative backgound samples for desi-gated closure 

parameters to evaluate achevement of clean closure. 

The soil cement liner will be tested for the established HCOCs accordmg to the methods outlined herem. 

If found to exlubit a charactenstic of hazardous waste, then the soil cement liner will be placed in plastic- 

lined trucks or containers and transported to an approved RCRA hazardous waste, treatment, storage or 

d q o s a l  facility by a permitted hazardous waste transporter. If the soil cement liner does not exlubjt 

charactenstic but is statistically above the calculated background level the soil cement liner will be handled 

in accordance with VSWMR 

The contingent closure plan may be implemented at any time Radford decides to abandon the clean 

closure attempt. A 

implementation of the 

determination of the appropriate point to discontinue excavation and begin 

contingent closure plan will be based on actual field condtions encountered 
- 
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The Basin w~l l  be excavated as rapldly as posstble to lessen the poss~bll~fy of a precipitation event that 

may tramport contaminants through the unsaturated zone to the New River. Radford will schedule and 

plan the ctxcavatlon work appropriately alter analytical testing of the so11 cement liner to limit, the 

occurrence of contaminant transport due to exposure by excavation. Visually contaminated soil cement 

h e r  may he excavated and removed as removal excavation progresses. 

3.7.6 Subsoil Investigation 

The investigation/assessment described herein will be implemented to detennine whether residual 

hazardous waste constituents associated with the wastewater leached into the underlying subsoils, and to 

determine if clean closure of the soils is achievable. All hazardous waste materials excavated will be 

transported by a pennitted hazardous waste transporter to a RCRA approved hazardous waste treatment, 

storage. or d q o s a l  facility. All hazardous waste generator requmments of VHWMR Parts V and VI will 

be followed. Data will be collected by performing the same tasks outlined in the previous section 

The subsoils will be tested for the constihlents in Table 3-1 according to the methods outlined If subsoils 

are found to exhlbit a characteristic of luaudous waste, then the subsoils will be placed in plastic-lined 

trucks or containers and transported to an approved RCRA hazardous waste, treatment, storage or d q o s a l  

facility by a pennitted hazardous waste transporter. If the subsoils do not exhibit characteristic but is 

statistically above the calculated background level the subsoils will be handled in accordance with 

VSWMR 



The contingent closure plan or a request to modify the closure plan to mcorporate Risk Based Closure may 

he unplemented at any tune Radford decides to abandon the clean closure attempt. A determination of 

the appropriate point to discontmue excavation and beyn ~mplementat~on of the contmgent closure plan 

or request to modify the closure plan to incorporate R~sk Based Closure will be based on actual field 

condit~ons encountered. 

The Basin will be excavated as rapidly as possible to lessen the possibility of a precipitation event that 

may transport contaminants through the unsaturated zone to the New hver.  Radford will schedule and 

plan the excavation. work appropriately after analytical testmg of the subsoil to limit the occurrence of 

contaminant transport due to exposure by excavation 

3.8 Overview of Subsoil Testing Program 

To show that a hazardous waste unit is statistically clean, a testing program is required which carefi~lly 

and adequately assures quality whlle minimizing field and lab errors. Inadequate sampling and analysis 

can lead to incorrect conclusioas about a unit, and Radford will perform sampling and analyses in a 

methodical and efficient manner to draw appropriate conclusions about the state of the subsoils. The 

following soil sampling and analysis plan details the necessary sampling procedures and analysis methods 

that will be employed to verify clean closure of the soils. 

Thls section describes the spec if^ assessment protocols to be utilized to determine if clean closure can 

be acheved for the EQ Basin subsoils. The methodology presented below is based on meeting the data 

requirements outlined. Figure 3-1 shows the 15 pnd nodes developed for the basin. The gnd conslsts 
. - 

of 5 ~ x 5 6 4  sections. 



LOCATION Of POSSIBLE SAMPLING POINTS 
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The plan descr~bed below was developed in accordance w~th  sound standard stat~st~cal methods. All data 

obralned w111 be reviewed summarized. and analyzed according to the methods described m ttus section. 

Statlst~cal trchn~ques used throughout the analysls wdl be clearly explamed and wdl be supported by c~tmg 

appropriate references. Full citations can be found in the References. The closure plan consists of the 

followings aspects: 

Background characterization 

Initial random sampling of the subsoils 

Possible excavation repeated sampling, or contingent closure 

Repeat excavation and sampling or contingent closure 

"Hot spot" sampling of the subsoils if random sampling indcates hot spots exist. 

The initial random sampling will be conducted to determine if clean closure can be acheved and whether 

soil removal will be required to achieve clean closure. A "hot spot" sampling approach may be used to 

better delineate contaminated areas for excavation and subsequent dqmsal, depending on the results from 

random sampling. The samples will be discrete samples. Radford Amy Ammunition Plant reserves the 

option, at any point dunng the EQ Basin subso~ls assessment, to abandon attempts to demonstrate clean 

closure and immediately implement contingent and contingent post closure, or to request to m o d 6  the 

closwe plan to incorporate health based criteria. 

The subso~ls will be evaluated by collecting a minimum of seven soil botings, randomly distnbuted across 

the grid nodes. Samples will be collected at the d a c e  (0-3 inches). 6 inches, 12 inches, 18 inches. and 
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24 inches. The samples wdl be analyzed by venlcal stratum for the establahed hazardous constituents 

of concern. I f  analytical results of the surface samples are below the generated background cleanup goal. 

the unit will he cons~dered clean and no additional sampling and analysls will be performed 

It '  the surface samples' analytical results are statistically above background levels. each successive set of 

samples (6 inches. 12 inches, 18 inches, 24 inches) will be analyzed until all sample analytes are 

statistically below the background levels of constituents. The subsoils will be excavated to the depth 

where all sample analytes are below the background levels. 

Alternatively, Radford may choose to sample, test, and compare each one of the IS sampling node 

locations. The nodes located as "hot spots" by t h  testing wdl then be excavated to a point where the 

sample analytes are below clean-up goals. 

If random sampling indicates that contamination is widespread across the EQ Basin in a layer, then the 

layer may be excavated without perfommg additional sampling to redwe sampling costs. On the other 

hand, if it appears that contamination is localized, more sampling and testing may be performed with the 

intention of reducing W s a l  costs. 

If random sampling results in a node sample above the critical background value. then the entire 

representative six inch lift must be excavated During hot spot sampling, only the node whlch exceeds 

the cntical value must be excavated The excavation of "hot spot nodes" will be the entire 50x50' gnd 



E q u a l m l ~ o n  Bonn Closure Plan ( H W C - I 0  & S V ~ W ' - I O I  
Radford .Army .Ammur~on  Plant. EPA ID Vo.V.4 12 10020'jO 

.A sufficient number of samples wdl be analyzed to statist~cally confirm clean closure. Sample values udl 

be compared to the upper tolerance limits as discussed In "Backgound Sampling". Data values reported 

as less than the Pnct~cal Quantitation Limit will be treated as one half ( ! 4 )  the Practical Quantitat~on L h l t  

(PQL) unless the facility chooses another method in accordance with the methods outlined in Gu&nce 

on Statistical Methods t'or Groundwater Data Analysis at a Sohd Waste or Hazardous Waste Site. Vuelnja 

Department of Environmental Quality. Office of Waste Resource Management. 1994, and by the 

procedures summarized in Statistical Analvsis of Groundwater Monitorine Data at RCRA Facilities, 

Interim Final Guidance (Aoril. 1989). 

If the samples taken at any level contain hazardous constituents of concern statistically above the 

background levels, a decision may be made to continue sampling and excavation, &cuss with VDEQ 

health based performance standards, or to implement the contingent closure plan. A determination of the 

appropriate point to discontinue excavation and begin implementation of the contingent closure plan or. 

discuss health based performance standards will be based on actual field condtions encountered. 

3.8.1 Background SOU Sampling 

Background condtions will be established as follows. Four background samples are the minimum number 

to achieve statistically usable background data VDEQ recommends 8 background sampling locations for 

Radford's EQ Basin Closure. It is Radford's option to select more than eight background sampling 

locations to provide variance in the statistical background. The sampling locations shall be m soil 

geologically similar to the soil under the concrete EQ Basin liner. These background sample locations 

will he selected from an area of the plant reasonably assumed (based on general knowledge of the area 
- 

and plant operations) to be uncontammted by any indusmal activities that could have resulted in past or 
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present releases of hazardous constituents. Background soil sample results along wlth the quallry 

assurance qual~ty control (Qk QC) documentat~on requlred by SW-846 wlll be submmed to the VDEQ 

prwr to performmg stat~st~cal compansons for approval of background sod sample locat~ons. All data W I I I  

be venfied vla Data Qual~ty Objectives (DQO). Data qual~ty objectives must be met before perfommg 

5tatfitical compansons. The DQO verlficat~on process ~ncludes c h e c h g  if the appropnate analyt~cal 

method for each analyte was used check ~f laboratory reported PQLs are appropnate, and are they below 

the requlred performance standard. For example, the method wlth the lowest detect~on limt does not have 

to be used once the performance standard (background) a estabhshed, as long as the method detect~on 

l ~ m ~ t  1s below that performance standard The DQO must be validated for the sampling data to be 

statlst~cally useful. 

Standard statstical methods will be used to test assumptions of normality and to check for possible data 

outliers; techmques supported by the statistical literature will be used, and relevant references will be cited; 

(i.e, "Outliers in Statistical Data," V. Barnea and T. Lewis, 1984). For normality, Shapiro-Wik test is 

appropriate. For outliers, test methods presented in the EPA guidance on "Statistical Analysis of 

Groundwater Monitoring Data at RCRA Facilities, Interim Final Guidance, April 1989, page 8-1 1, or 

ASTM Papers: E-178-80 & E-178-75, Standard Practice for Dealing with Outlying Observations or other 

procedures published in a peer reviewed Journal is appropriate. 

Any outlier data identrfied will either be: 

Replaced by data obtained in a subsequent supplemental background sampling effort; 

Replaced by the sample value closest to the outlier value (if no fiuther supplemental background 

sampling is conducted); or 



Equal~zauon Bann Closure Plan I IWW- I0 & -101 
Radford . A m y  . ~ m m u r ~ o n  Plant. EP.\ ID S o . ~ A I Z l O c ) : O - ; O  

I f  any other method(s) are ~dentrfied to handle outllrrs. justification will be provided for the use 

of the selected method(s). 

Data transformations will be applied as needed to ensure that the key assumptions are met when 

computing interval estimates andor conducting hypothesis tests. We need to mentlon that data 

transformation must be used cautiously when constructing tolerance and confidence intervals. For 

example. depending on the data set. a log-transformation tolerance limit could be an entire order of 

magnitude higher than the maximum value in the background sample. This is one reason why log- 

tmformation should not be used as a default procedure for parametric statistical test methods in detecting 

contamination Therefore, the default method for determining the background value will be the hlghest 

value of the background data, when the data is not normal or not log-transformed normal. 

Radford Army Ammunition Plant reserves the option to take adhtional background samples for purposes 

of determining whether collected data are non-normal so that appropriate adjustments can be made. 

Special handling will be required for samples with "notdetected values as the analytical result. 

Therefore, the attached "Guidance on Statistical Methods for Groundwater Data Analys~s", version 2.0 

dated August 10, 1995, will be used to determine the procedure for nondetects. The number and type 

of non-detects will determine the procedure and thus numencal replacement for "not detected." 

Afler an appropriate assessment of the background data is conducted and the data are formally approved 

by the VDEQ, a background critical value will then be calculated based on a one-sided upper tolerance 

limit. 
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3.8.2 lnitial Phvsical Observation 

Radford A m y  Ammurution Plant may observe physical signs of contammarion including &scolorat~on 

ot'subso~ls. odor. X-ray fluorescence (XRF), or others. [f phys~cal s1g-s of contammatron are observed, 

Radtbrd reserves the option to excavate potent~ally conrammated subsoils until the physical signs of 

contam~nation are no longer apparent prior to initial random sampling. XRF will analyze the soils samples 

t'or total lead The XRF data will be used to _mde the excavation and aid in removal of contaminated 

soils prior to initial random sampling. While XRF can be a screening tool for removal. all removed soils 

must be appropriately characterized Soil material shall be drsposed of in accordance with VHWMR and 

VSWMR. 

3.8.3 Random Sampling 

Random sampling is the preferred first sampling event strategy to minimize sampling cost and to 

characterize the subsoils. The sample gnd will be assembled by field personnel prior to sampling. 

Wooden stakes or other suitable material will be used to mark all points along the sample gnd 

A minimum of seven (7) soil brings, distributed randomly across the 15 gnd nodes will be advanced to 

a depth of 24 inches. The seven nodes selected for sampling will be determined via use of a random 

numher generator. All seven samples taken will be analyzed for each of the hazardous constituents of 

concern specified in t h s  closure plan Additional borrngs may be placed in areas of suspected 

contamination Samples will be collected at the surface. 6 mches. 12 inches, 18 inches, and 24 inches. 
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In the event that the contaminated soils cannot be pract~cally removed then the contmgent closure plan 

N 111 he ~mplemented. A deterrn~nat~on of the appropnate pomt to drscontmue excavation and bcgm 

irnplementat~on ot'the contlnipt closure plan will be based on actual field conditions encountered. 

The surface samples wdl be collected using stainless steel hand corers. A stainless steel auger w~l l  be 

used for collecting the 6, 12. 18, and 24 inch samples. The auger will be forced down into the sod and 

then withdrawn. The bottom of the six inch soil layer will be placed in the sample container. If the 

desired depth cannot be reached using the hand auger or if the soil is tightly packed, then a portable power 

auger will be used for sample collection Soil sampling will be performed in accordance with the 

representative sampling methods contained in VHWMR Appendur 3.2. 

A random approach as described in SW-846 will be used to select sampling locations w i t h  the gnd. 

Seven samples will be collected from each 6 inch lift, unless results indicate more samples will be needed. 

The equations in SW-846, Chapter nine, page 3 require calculatmg If enough samples were taken, whch 

requires knowmg a regulatory threshold vaiue called "RT." The regulatory threshold value will be the 

critical value, calculated from the background, usmg a to le rme interval statistic. If testmg results indicate 

more samples will be needed, this implies that the appropriate number of samples to collect for a lift is 

found to be more than the actual number of samples taken The statistical equations for random sampling 

are shown in SW-846, Chapter nine, page 3. Ttus random sampling approach &cussed is based on a 

statistical confidence interval method Thus, for a particular clean closure parameter, if the equations are 

satisfied for the number of samples, and the statistic of the ind~vidual random sample values is at or below 

the established background or health based level, then the EQ Basin subsoils will be considered "clean" 
- 

with respect to that clean closure parameter and no M e r  sampling for that parameter will be requued 
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However. t f  the statutic of the mdividual random sample values IS above the establ~shed background or 

health based level. then the data will be evaluated for trends. Based on the random data generated 

Radford may declde tu excavate the whole representatwe l i f t  based on the data. dec~de to abandon'the 

clean closure attempt, or choose to fimher delineate any contamination via "hot spot" sampling (discussed 

below). The dec~sions to move from one method to another will be based on actual field conditions 

encountered. 

3.8.4 "Hot Spot" Sampling 

Based on the results of the initial random sampling, supplemental "hot spot" delineation sampling w ~ l l  be 

conducted for all clean closure parameters. (However, as previously noted, Radford reserves the option 

at any point in the sampling process to abandon attempts to achleve clean closure and immedately 

implement the Contingent Closure and Post-Closure Plans.) 

With respect to the tolerance limit approach discussed herein as a hot spot methodology, many references 

can be cited, but the method and numbers quoted in t h ~ ~  section come from Handbook 91, Emerirnental 

Statistics, United States Department of Commerce, National Burnu of Standards, issued August 1, 1963. 

From this reference (specfically pages 2 through 14 subsection 2.5.3), the upper tolerance h i t  for a 

normal &bution is as follows: 

X,=X,+W(s) 

where. X, is the critical value computed for the one sided upper tolerance limit; 

X,,, is the computed average of the background samples; 

s is the computed standard deviation of the background samples; and, 

K is a theoretically-determined value gwen in a table. 
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The parameter K (or K,,, +,,) establwhes the upper tolerance limit such that there is a 95% chance that 

at least 95% of the time. the actual constlruent background concentration will be below thls upper bound. 

The value of th~s  parameter for eight samples 1n=8) 1s 3.188. To establish clean closure of the soil. the 

results of the analyses of each sample wdl be compared to the upper tolerance limit for the HCOCs. I f  

the values for each HCOC are below the respective upper tolerance limit, then the sample has been 

demonstrated to be "statist~cally clean." 

The established statistical condtions are to be 95% confident that at least 99.75% of the background 

population can be expected to lie below the critical value, X,. Therefore, if a clean closure parameter 

observed in a EQ Basin soil sample yields a value that exceeds X,, then it will be concluded that the soil 

(in the sample's representative location) is statistically greater than background and must be removed to 

establish clean closure of the soil. 

If implemented, the hot-spot delineation method will proceed as follows: 

1. Addtional sarnphq of the extsting surface soil (0-6) inch layer will be conducted at the 

remauung (15-7=8) eight grid nodes not previously sampled under the previous random sampling 

effort. These addtional samples will be analyzed for all clean closure parameters for whch clean 

cioswe was not confirmed under the previous random sampling effort. 

2. For all 15 grid nodes sampled, independent comparisons will be made of each indwidual node 

sample value to the background critical value (X,). 
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The parameter K (or K,., ,,,,) establ~shrs the upper tolerance iumt such that there IS a 95% chance that 

dt least Y 5 O 6  of the tlme. the actual constituent background concentrat~on wdl be below thls upper bound. 

The value ot'this parameter for eight samples 1n=8) IS 3.188. To establish clean closure of the sod. the 

results of the analyses of each sample will be compared to the upper tolerance limit for the HCOCs. If 

the values for each HCOC are below the respective upper tolerance limit, then the sample has been 

demonstrated to be "statistically clean" 

The established statistical condtions are to be 95% confident that at least 99.75% of the background 

population can be expected to lie below the critical value. X,. Therefore, if a clean closure parameter 

observed in a EQ Basin soil sample velds a value that exceeds X,, then it will be concluded that the soil 

(in the sample's representative location) is statistically greater than background and must be removed to 

ablish clean closure of the soil. 

If implemented the hot-spot delineation method will proceed as follows: 

1. Additional sampling of the existing surface soil (0-6) inch layer will be conducted at the 

remaining ( 15-7=8) eight grid nodes not previously sampled under the previous random sampling 

effort. These ad&tiod samples will be analyzed for all clean closure parameters for whch clean 

closure was not confinned under the previous random sampling effon 

2 .  For all I5 gnd nodes sampled. independent comparisons will be made of each indwidual node 

sample value to the background critical value (X,). 
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The protocols detailed above wdl continue to be extended to sod layers below. 

Discuss r~sl'health based performance standards, and rnod~fy the closure plan to incorporate rlsk 

based clos~re performance standards. 

As previously stated. the facility reserves the optioh at any point dumg the EQ Basin subsoils assessment, 

to abandon attempts to demonstrate clean closure based on background, and propose a closure plan 

modification based on health based performance standards with DEQ, or immedmtely implement 

contingent closure and post-closure. 

3.9 Field Quality Control 

To ensure the collection of representative samples, the following field quality control procedures will be 

utilized during the closure operations. 

Equipment blanks will be collected after every 20th sample. If equpment blanks indcate contamination, 

then resampling will occur only if sample results are above cleanup levels. Samples will be analyzed for 

the hazardous constituents of concern identified in &IS document. Laboratory quality control will be 

according to the methods detailed in SW-846, Chapter I ,  (as updated). 

3.9.1 Sampie Preservation and Maximum Hoiding Times 

Sod samples usually r e v  no preservation other than stonng at 4°C until analyzed The maximum 

holding times vary for different measurements. Table 3-2 prowdes the maximum holding times for certam 

morganic and organic analyses. Although these criteria were specifically designed and tested for water 
. - 

samples, they are also applicable for soil sampling studies (Barth and Mason, 1984). 
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de mouth glass with 

Notes: Soil samples collected for purgeable organic c o r n p o d  analyses shall be thoroughly mixed and containarztd as soon 
as possible after sampling. The m p l e r  shall be p k e d  in the sample container so tbat no heed spece is left m the con tam^ atter 
the conlaincr 1s closed 

TABLE 3-2 REQUIRED CONTAMERS .4ND MAXIMUM HOLDNG TIMES FOR SOIL SAMPLES 

Name 

I~ior~ruuc Tests: .Acidity 

.4lkalmtl/ 

.knmotua 

Cl~enl~cal Oxygen Demand 

Contmer 

P.G 

P.G 

P.G 

P 

Maxunum Holdrnp Tune 

14 days 

14 days 

28 days 

28 days 
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3.9.2 Split Samples, Spiked Samples and Blanks 
Rlanks. split samples and spiked samples are collected to prowde a measure of the internal consistency 
ot' the sample collection and handline methodology and to prowde an estimate of the components of 
vartancr and the btas in the analytical process. Samples can be split to: 

Provide a measure of the withm sample vanabil~ty. 
Provide material for sp~km_e in order to test recovery. 

Provide a measure of the sample extraction error. 

The component of variation that is measured by a split sample is determined by the location of the sample 

splitting. A field split measures errors associated with field handling and w i t h  sample variation A split 

of samples made in the laboratory for extraction purposes measures the extraction error (Barth and 

Mason, 1984). 

A true split of sediment. soil or sludge samples is almost impossible to accomplish under field condtions. 

The difficulty of splitting a sample increases as the sample's moisture content increases. The sample 

should be considered a duplicate sample, rather than a split sample (EPA Regon W, Standard Operating 
Procedures and Quality Assurance Manual, 1986). 

Spike samples are made by a d d q  a known amount of a reference chemical to one of a pair of split 

samples. The recovery of the analytical process is measured by cornpanng the analysis results of the 
spdced sample with the non-spdced sample. Theddference in results provides a measure of the analytical 
bias. 

Spdce samples are difficult to prepare with soil material. Usually, the spike solution is added to the extract 

of the soil. Utilizing t h  procedure avoids the problem of mixing, etc., but does not provide a measure 
of the interaction of the chemicals in the soil with the splke nor does it provide an evaluation of the 

extraction efficiency. Due to these constraints, field spikes are not commonly used (Barth and Mason, 
1984). Field s~dces will not be used in these investigations. 

Blanks are collected to provide measures of various cross-contamination sources, background levels in the 

reagents. decontamination efficiency and any other potential errors that can be introduced from sources 
other than the sample. The blanks associated with field QAIQC include the trip blank, field blank and 

equipment blank A trip blank measures any contamination that may be introduced into the sample h g  

shipment of containers from the laboratory to the field and back to the laboratory. A field blank measures 
input into the sample from contaminated air or dust. An equipment blank measures chemicals that may 

have been in the sample container or on the tools after equpment decontamkiion is complete. 



The 'iW-846 recommends that Q k  QC samples be collected at least once w ~ t h  every analyt~cal batch with 

a mlnlmum of  once per twenty samples. T h ~ s  samplmg frequency has also been stated m the document 

So11 Samol~ng Qual~tv Assurance Users Gude (Earth and Mason 1984). 

Table 3-3 presents a hreakdown of the recommended field QAQC procedures for sod samplmg. The 

c.ontrdcting laboratory may &sue to collect more QNQC samples than detaded. Prior to samplmg. 
Radford will consult with the contracting laboratory about the appropriate QAiQC procedures. These 
procedures will be in accordance with SW-846 (as updated). 

11 TARLE 3-3 FlELD Ok 'OC PROCEDURES FOR SOlL SAMPLES 

I PROC'EDURE 1 COMMENTS 

I .  Field 
Blank 

2. Dup hcate 
Samples 

Field blanks are metal-andlor o r p u c  t)ce water ah quo^ that contact samplrng equpment un&r 
tield catxbt~ons and are analyzed to detect any contammation from sarnphg equpment. cross- 
contamwt~on h r n  previously collected samples. or contarmnatlon from con&tions dunng 
samphg (1.e. aubome contaminants that are not h m  the waste bemg sampled) One sample o 
site tap water wffl be collected every day m wbch tap water IS used for decontarmnatlon 
purposes. 

Fleld duphcatcs an employed to document precision The preclslon m sample duphcafes n a 
b c t ~ o n  of the vanance of waste composltloa the vanance of the w p l m g  tecbque. and the 
vanance of the analytical t h q u e .  Duplicate samples should be collected m the field by 
&quonmp a sample rnto separate contamas. One duphcate sample will be collected tor evety 
hvenly samples. The contamem sbould be labeled as duphcate samples. 

4. Equipment 
Blanks 

3. T ~ P  
B la& 

An tquipmcnt blank should bc prepad for c r h  p m e t e r  group sampled whm a particular 
plrce of rsmphg squipmcnt war employed for clampie collection and subsequently 
decontamirwd in tk field for ILU in addltional samphg. The qurpment blanlr should be 
composed in the field by collecbng, m the appropriate cpntaimr for the parameter p u p .  a 
blaok water rinre h m  the equpment (auger. pump tubing. ctc.) after execution of the last step 
of tk proper field decontamination protocol. Preservatlves or &tives must be added to the 
equipment blank where appropriate for each parameter p u p .  The type and hquency o i  the* 
samples are speclfed wlthn the text &scussmg the extent o i  contammarloo samphg. 

Trip blanlts are w d  to &tea any contammation or cross-contamination dunng h a n d h g  and 
transportation Trip b h k s  should accompany sample containers to an h m  the field 7bc 
appropriate mp blank contnimn should be fffled with analyte-he wafer. Remat ions  and 
additives w d  be nddtd as rqurd for each parameter p u p .  Trip blanks should be sealed and 
stored in an ice chest whm real samples wd be stored and transported A pair of hip blanks 
wffl accompany each coola c o n t a w  empty or tiffled VOW sample containm 

NOTES: 
Reference: SW-846, Chapter Nine. Pages Nine 61-63; Chapter One Page 1-10. 
Field QNQC samples should be collected at least once with every analytical batch wlth a rmnunum of once 
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3.9.3 Sampling Equipment Decontamination 

All non-disposable sampling equipment w~ll  be decontaminated between each sample. Those sampling 
~mplements wh~ch cannot be decontam~nated effectively w~l l  be containerized and properly disposed of 

hased on sample analyt~cal results. 

The deconraminarion of sampling equlpment (hand auger. scooplula. trowel, etc.) will be performed as 

follows and follows the decnntamlnation procedures for sampling equlpment (EPA Region IV, Standard 

Operating Procedures and Oualitv Assurance Manual, 1986.): 

1. Clean with tap water and a soap solution (A phosphate-free laboratory detergent such as Alconox. 

Aliquinox. Liquinox will be used for cleaning) using a brush if necessary to remove particulate 

and surface tilms. 

2. Rinse thoroughly wlth Radford's potable water. 

3. Rinse thoroughly with deionized water. 

4. Rinse thoroughly w~th  orzanic-free water and allow to air dry as long as possible. If orgmc-free 
water is not available. allow equipment to air dry as long as possible. Do not rinse with distilled 

or deionized water. 

All rinsate waters will be contained and analyzed for the constituents of concern prior to discharze. 
Disposal of rinsate will be performed based on sampling results and in accordance with the VHWMR. 
All sampling equipment will be decontaminated prior to sampling, between sample depths, and between 

samples unless new or dedicated (i.e, used only for one sample) equipment is used. Sampling equipment 

will be &posed of as hazardous waste at the conclusion of the sampling program, where appropriate. 

Larse equpment used for closure activities will be cleaned prior to its use on site. The decontamination 

of the larger sampling equipment will occur in a temporary constructed decontamination area. A 2 0 4  

x 3 0 4  area will be graded with at least a 2% slope towards one comer of the area. The area will be lined 
with an appropriate plastic liner to prevent ~nfiltration of decontamination water into the soils. The area 

wdl drain into a polyethylene container. Rmate and other wastes generated dunng decontamination will 

be placed into 55 gallon drums. Ttus proposed decontamination area has been desyned so as not to meet 

the definition' of a surface impoundment. Following closure, the large sampling equipment will be 

decontaminated using steam cleaning followed by a potable water rinse. 

All wastes generated during the decontamination process will be accumulated in 55 gallon drums for less '. 
than 90 days accumulation. - 



The Jecontamlnation area's synthetic liner will be disposed of in accordance with the VHWMR and 

VSN%IR. If analytical results show the liner is a hazardous waste by charactenstic, then the h e r  will 

he transported vla a V~rg~nla prrmltted hazardous waste transporter and disposed of off-plant at an 

qq-iroved hazardous uaste facdity. if it is not hazardous. it wlll be d~sposed of in a permitted debris or 

sanltary landlill. 

The rinsate collected dunng the decontamination process wdl be transferred to 55-gallon drums for storage 

until test results are received. If the water in the drums tests to be hazardous, it wdl be accumulated 

according to VHWMR S 6.4.E.. transported via a Virgmia permitted hazardous waste transporter and 

disposed of off-plant at an approved hazardous waste facility. If it is not hazardous, it will be disposed 
of in the biological waste water treatment plant with VDEQ approval. Equipment blanks will be collected 

for decontamination quality control. 

3.9.4 Sample Handling 
Each sample jar should be clearly labeled with an identifying number, the point of sampling as 

documented on a dia-mm of the area, the time and date of sample collection, the name of the individual 

responsible for sample collection, and the parameters for analysis. 

When the sample jars are stupped to the laboratory, a seal will be placed on the shipping container in such 

a way that the containers cannot be opened in transport without brealung the seal. 

A chain-of-custody record will be maintained to document the responsibility for sample possession from 

the time of collection until the analysis is completed 

A field log book will be maintained The sample location, the time, date, parameters for analysis, and 

approximate volume of each sample will be recorded The appearance of the sample, the conhtions at 

the time of sampling and any other relevant field observations will be recorded 

3.10 Sample Custody 
Sample identification and chain-of-custocty establshes the documentation and control requrred to identify 
and trace a sample from collection to completion of analysis. Sample identification and chain-of-custody 

will be maintained d u n g  all closure activities conducted at Radford Army Ammunition Plant through the 

following chain-of-custocty procedures and documentation: 

Sample labels. which prevent misidentification of samples; 

Custody seals to preserve the integrity of the sample from the time it is collected until it is opened 
. - 

in the laboratory; 
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Fwld logbook and pictures to record lnformatlon about closure activities and sample collection, 

Cham-of-custody record to establish the documentation necessary to trace sample possession from 

the tune of sollect~on to laboratory analysis: and 
?ample analys~s request sheet to ~nform the laboratory of pertment mformatlon noted m the field 

logbook. 

The purpose of these procedures is to ensure that the quality of the sample IS mamtamed dunng 11s 

collection. transportation, storage and analysis. A sample IS m custody ~f it is ( I )  m someone's physical 

possession or vlew. (2)  locked up. or ( 3 )  kept in a secure area that 1s restricted to authonzed personnel. 

A s  few persons as posslble should handle samples m the field The sample collector a personally 

responsible for the care and custody of samples collected until they are transferred to another person. The 

site team leader for the closure activities will determrne whether proper custody procedures were followed 

during field work and decide if additional samples are reqwred 

3.10.1 Sample ID 
Identification sample labels are to be attached to the field sample containers. Gummed paper labels or 

tags should be used. The tags should contain the following mformation: 
1. Name of collector 

2. Date and time of sample collection 

3. RAAP-# 10-XX- W-zz 
where: RAAP = Site name (RAAP) 

#I0 = Unit Number 
XX = Grid Location Number 
W = Sample De th (As depth below datum, i.e., bottom of concrete liner) 
ZZ = Special Co 1 e as follows: 

0 1 -Normal Sample 

02-?Lcats 03-Fie d Blank SsmpC 
04-Trip Blank 

4. Type of sample with brief description (i.e., grab, composite, background, soil, liquid, concrete, 

beddmg material; random, "hot spot", decontamination test, etc.) 

Sample mformation will be printed on the label in a legible manner using waterproof ink. The 

identification on the label must be sufficient to enable cross reference with the laboratory logbook 

Sample labels will be affmed to the sample containers prior to or at the time of sampling. The labels will 

be filled out at. the time of collection. Custody seals are reprinted adhesive-backed seals with security 

slots designed to break if the seals are hsturbed Seals are placed over the cap of the individual sample 



honle and In as many places as possible on sh~pping containers. The seals wdl be atruted to the sample 
h~nltls dnd ,hlpplng contamers before the samples and contamers leave the custody of the samplmg 

p r r s o ~ e l .  The custody seals wdl at a minlmurn contain the following mformation: 
Sdmplr number (This number must be identical u.ith the number on the sample label) 

Kame of colltxtor 

Date and tune of sampl~ng 

Place of collection 

Field logbooks are necessary to provide sufficient data to enable field participants to reconstruct events 

that occurred during the closure activ~ties. All pertinent samplmg and field survey ~nfonnation will be 

recorded in a logbook. All l o p  will be kept in a waterproof bound notebook with numbered pages (8-112 
by I I inches). All entries will be printed in waterproof mk. No pages will be removed and corrections 

will be made by drawing a single line through the incorrect data and initializing and dating the correction 
that was made to the s ~ d e  of the error. Entries in the logbook should contain at a minimum the following 

Location of sampling point (and location code XX-W-ZZ as stated above). 
Name and address of field contact 
Type of waste (i.e. soil, sludge, wastewater) 
Suspected waste composition, including concentrations (i.e, D008) 
Number and volume of samples taken 
Purpose ,of sampling (i.e. contract number, closure activities) 
Description of sampling point and sampling methodology 
Date and time of collection 
Collector's sample identification number 
Sample dm-ibution and how transported (i.e. name of laboratory, UPS, Federal Express) 
References, such as maps or photographs, of the sampling site 
Field observations 
Any field measurements made (i.e. pH, conductivity) 
S i_enatures of personnel responsible for observations 

A chain-of-custody record will accompany every sample. The record should contain the following 

information: 

Sample number 
Si-enature of collector 
Date and time of collection 
Place and address of collection 
Waste type 
Si-gnature of persons involved in the chain of possession 
Inclusive dates of possession 



Documentat~on of a photograph IS crucial to its validity as a representation of an existing s~tuation. 

Tlleretbre. the following information regarding photogaphs w~ll  be recorded in the Field Logbook: 

Date. time. Iocatlon of photo-eraph 

Photographer 

Weather cond~tions 

Reasons why photo-graph was taken 

Sequential number of photo-mph and the film role number 

Camera lens system used 

'Once the photo-graphs have been developed, this information will be recorded on the back of the 

photo-mph 

Photogaphs cannot be readily taken without the permission of Radford Army Ammunition Plant's 
Commanding Officer. Thus, prior to closure activities, a request will be made to the Cornrnandmg Officer 

aslung for permission to photograph the closure activities. 

A sample analysis request sheet will accompany the sample on delivery to the laboratory. The person 

who collects the sample will complete the field portion of the form. All pertinent information recorded 

in the field logbook will also be included on the sample analysis request sheet. The laboratory ponion 

of the form w~ll  be completed by laboratory personnel. The follow~ng minimal information w~l l  be 

recorded: 

Name of person receiving the sample 

Laboratory sample number 

Date and time of sample receipt 

Sample allocation 

Analyses to be performed 

All samples will be delivered to the laboratory as soon as practicable (usually withn 1 or 2 days after 

sampling and samples must always be kept at 4'C). The sample will be accompan~ed by a cham-of- 

custody record and also by a sample analysis request sheet. The sample will be delivered to the laboratov 

personnel who is authorized to receive samples. 

Sampling locations at the EQ basin will be marked with stakes and surveyed to determine the coordmte 

and elevation where possible. Once the stake is marked and in place, the area . will - be photographed. The 

stake will be marked with the appropriate station andlor sample number. 
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5dmples collected from each locat~on. other than those collected for on-sne field measurements or 
dnalyses. u ~ l l  he tdentified by using a standard label wh~ch 1s attached to the sample container. 
For sampling packing and shppmg. Radford Army Ammumtion Plant will comply wlth the U.S. Postal 
S e n ~ c e  Regulations. Depannlent ofTransportation Regulations andlor the Vuguua Regulations Governing 

Tnnsponatlon of Hazardous Materials. 

3.1 1 Data Reporting 

During the EQ Basin Closure. the following data reporting will be conducted: 

Background soil sampling results along with the QNQC documentation required by Chapter I of 

SW-846 will be submitted to the VDEQ prior to performing statistical comparisons for approval 

of background soil sample locations. 
Upon completion of the sub-soil assessment sampling, the data will be tabulated and the required 

statistical comparisons performed The results will be submitted to the VDEQ for review. Based 

on the results. either: 
Clean closure will be achleved and the correspondng closure certification report will be prepared 

and submitted to the VDEQ. 
Addtional soil removal efforts will be conducted in an attempt to achieve clean closure. 

Contingent closure and post closure will be implemented as detailed in ths  plan. 

3.12 Groundwater Closure 
Groundwater at the EQ Basin has been monitoring since 1981. An up to date monitoring plan was 

established in 1992 when the Part B Application was submitted Background data was submitted in May 

1995 to DEQ. The subsequent quarterly statistical data was submitted in the Fall of 1995. The 

Groundwater Quality Assessment Plan shall be the document that regulates groundwater closure at t h s  
site. 

Groundwater will be monitored in accordance with the Groundwater Quality Assessment Program (as 

updated) until: 
Clean closure for both saturated soils (groundwater) and unsaturated soils (subsoils) have been 

demonstrated; or, 

A postclosure care permit is obtained for the unit. 



The ,pecific procedures and crltena for determining "clean" closure with respect to poundwater w~l l  be 
specltied In the gounduater quality assessment plan (as updated). The procedures for determ~mng clean 

closure tor groundwater dre outlined In detail In the groundwater quality assessment plan. 
Background concentrations will be established for dl1 wells. and for all constituents In Table 3-1. 

For each parameter on the "clean" closure Ilst, specific statistical methods listed m the 
groundwater qual~ty assessment plan will be used to make statistical cornpansons. 

3.13 "Clean" versus "Dirty" Closure and Post Closure Permitting (if required) 

After the approved statistical well data comparison and subsoil sampling is performed and analyzed, the 

ti,llowin_e three scenarios are possible: 

1. If "clean" closure with respect to both the soil and groundwater is acheved, then no further 

groundwater monitoring will be required and a post closure permit will not be required. 

2. If the soils are determined "clean" closed and the groundwater is not "clean" closed, then the 

groundwater will have been determined to have been contaminated. Therefore, quarterly sampling 

of the roundwater will be required, pursuant to the VHWMR 4 9.5.D. b g  the postclosure 

care period and a post closure permit will be required 

3 .  If the soils are not clean dosed and the groundwater is determined to be clean closed then 

monitoring of the groundwater will be requlred pursuant to the VHWMR S 9.5.C and 10.5, during 

the post-closure care period. In addtion, a final cover system will be placed over the area to 

address nonclean closure of soils and a post closure permit will be required. 

The reader is referred to the separate Groundwater Quality Assessment Plan for further details on the 

_rroundwater monitoring system and groundwater sampling/analytical protocols. 

3.14 Certification of Closure 
Radford Army Ammunition Plant wlll provide for an independent licensed Professional Engmeer m the 

Commonwealth of V- to venfy that the EQ Basin was closed in accordance with thu closure plan 
Tht: independent engineer's certification will include all documentation such as daily reports, test results. 

observations, photographs, etc. whch demonstrate that the closure was completed in accordance with ths  
approved plan 
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The certitjcdtlon of closure uill be submitted. by reptered mall. to the Director of the Commonwealth 

or  \ ' ~ r g ~ n ~ a ' s  Department of Env~ronrnrntal Qualrry The cemficatlon will be subm~tted w ~ t h  60 days 

LI t- the completion of tinal closure. The certification will be signed by both the Independent licensed 
P r o k s s ~ o r u l  Englnser and the responstble offic~al for Radford Army Ammunition Plant. 

3 1 Closure Schedule 

Etlorts to closure the unit in accordance w ~ t h  the approved closure plan will commence m e d a t e l y  upon 

receipt of approval from VDEQ. The regulations require that the fml closure of a hazardous waste mt 

he completed within 180 days of receipt of the Commonwealth of Vuginia's written notice of approval 

(VHWMR Section 10.6.D.2). The replations also state that an extension to the closure process may be 

approved by the Commonwealth of Vuynia if the final closure activities will take longer than 180 days 
(VHWMR Section 10.6.D.Z.a(1)). Table 3 3  shows the proposed closure schedule. 
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11 Receive Lab Analysev Statistical Analysis and Submit to VDEQ 1 60-160 11 

T.\DLE 3-4 CLOSURE SCHEDL'LE DL'RMG CLEAN CLOSURE ATTEMPT 

.\ct~v~ty 

C'lowrr Plan Approved 

Sample Background Calculate Background Cnt~cal Value: Submrt Results to VDEQ 
for approval of' hackpound (DEQ response 7 days) 

Remove and Decontaminate P l p q .  Pumps, Concrete 

Take So11 Samples in Subs011 Assessment 

([ Remove contammated soiV resample/ or contrngnt close 160-160 11 

Day 

0 

20 

30 

40 
4 

Remove contaminated soiV resample! or contineent close 

Receive Additional Lab Analyses/ Statistical Analysis and Submit to VDEQ 

Submit Monthly QAJQC Reports as Work Continues 

60- 160 

60- 160 

monthly 

Repeat Sampling and Excavation as Necessary to "Clean" Close or submit a letter to 
VDEQ and go to Contingent Closure Plan 

Should an externion he requued to perform the necessary tasks, Radford will mfom VDEQ of the need 

160 

Equipment Decontamination 

Receive Lab Analyses of Pre- and Post- Rmes  

Submit Final Report of QNQC on Work Performed 

for an extension prior to moving off schedule. Please see the contingent closure plan's contingent closure 

schedule for estimates of construction times. 

161 

170 

180-240 

3.16 Clean Closure Excrvrtlon Filling 

r u -  

Once any contamination has been removed, the excavation will be back-filled with clean soils, graded to 

promote positive drainage, and re-vegetated 
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4.0 CONTINGENT CLOSCRE PL.4N 
4.1 Introduction 
In the event that all contammated sods UMot be pract~cally removed. Radford w~l l  notify the Virginla 

I)rpanmrnt o i  En~~ro~unenta l  Quality. Waste Dwslon and begm ~mplementat~on of the follow~ng 
contmgrnt closure plan and the contingent post-closure plan. 

Knowledge of the EQ Basm. plus knowledge gamed from attemptmg clean closure w11l be uthzed In 

determ~nmg the area and boundanes of the landfill. The entlre open area w ~ l l  be covered by the RCRA 
cap. If. d m n g  cap constntctlon. addrt~onal ~nformat~on becomes avadable, cap coverage wdl be extended 

or reduced accordingly. All changes to the cap boundanes wdl be U l y  documented. 

4.2 VHWMR Contingent Closure Plan Requirements (VHWMR Sections 10.lO.I.l.b and 

10.10.1.3.a(1)) 

Contingent closure plan requirements are outlined in VHWMR Section 10.10.I.l.b. These reqwements 
consist of three main elements: ( I )  elimination of free liquids; (2) stabilization of remaining wastes to 
a beanng capacity sufficient to support a final cover; and (3)  construction of a final cover designed and 

constructed to: 

Provide long-term minimization of the migration of liquids through the closed pond; 
Function with minimum maintenance; 

Promote drainage and minimize erosion or abrasion; 
Accommodate settling and subsidence so that the cover's integnty is maintained; and 

Have a permeability less than or equal to the permeability of any native subsoils present. 

4.3 Contingent CIosure Implementrtion 
All free liquid will he removed, characterized, and duposed Any sludge, soil liner, associated concrete 

structure. pip~ng and bedding materials will be removed Contaminated subsoils will then be removed as 
practicality dictates and as detailed in the closure plan. A final cover will then be installed if clean closure 
is no longer to be attempted or is no longer economically feasible. 

4.4 Final Cover Design 

A typical schematic of the multi-layer RCRA cover is illustrated in Figure 4-1. The cover will contain 
three layers. From the surface down these are: a top layer consisting of vegetation and soil; a soil 

drainage layer. and a low-permeability bottom layer. The design requirements for each layer are discussed 
below. 

. - 



Interlor backll l led wlth c lean roll 

Base grade \l ercavatlon prlor to contingent clorure 

RCRA CAP 

2 loot o l  anspecl l led eroslon protectlon 
top rlx Inches can sastaln natlve regetatlon 

10 or oon-woven geotextl le  lor separatlon 

Dtalnage laver (mlnlum lx10e-2 cm/r) 

10 or noo-woven geotexttle protectlon 

60 mll  H D P B  or 30 ml l  PVC membrane 

FIGURE 4-1 RCRA 2-1-2 CAP 



4 .  Plans and Discussion 
i\ca~lahle ~nt'onnat~on from preclous closure actlvlttes w ~ l l  determine the boundary of the landfill. ~ 1 1  
changes to the area capped wdI be documented w t h  photo-eraphs and sur/eyed so the final as-budt 
drat{ lngs Jre accurate. Photographs also wdl be taken to document each stage of cap constructlon. An 
~ndependent. proftss~onal engineer reprered In the Commonwealth of Vugirua will be on-ate dunng all 
cap constructlon actlvltles to ensure that the cover system 1s constructed m accordance w~th ths closure 

plan. The Quality ControL'Qual~ty Assurance (QA/QC) Plan d~scussed ths document wdl be followed 
dunn_e cap construction; the contractor's qual~ty control officer (CQCO) wdl mamtam complete Q&QC 

records as outhned. 

4.4.2 Specifications 
The construction specifications for this closure plan are to be provided in a repon, Specificatiom for EQ 
Basin Uosur-e, once it is decided that clean closure will no longer be attempted and submitted to VDEQ 
from Radford in accordance with the schedule. In the case of conflicting tnformation between the 

construction specifications and the closure plan, the closure plan will take precedence. Radford A m y  

Ahmunition Plant will develop final construction drawings and specifications for the EQ Basin final 

cover. These construction drawings and specifications will meet the design requirements detaded herein. 
Also. Radford will finalize the Construction Quality Assurance (CQA) plan for the final cover system. 

The following sections. at a minimum, will be included in the construction specifications: 

General Para-graphs 
Clearing and Grubbing 

Excavation 
Filling 
Clay Cap Placement 

FML Cap 
Geofabrics 
Drainage Layer Constmction 
Erosion Layer Construction 
Erosion and Sedunent Control 
Leachate Collection and Removal System 
Decontamination Area Construction 

Fencing 
Turf 
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Cast-m-Place Concrete ( 411nor Constructlonl 

I - p . 5  

Ciroundwater blonltonng System 

The ti)llowlng plan sheets w~l l  be submitted to VDEQ: 

Cover Sheet 

Pre-Closure Conditions 

Existing Conditions 

Final Grdding Plan 

Gas. Lrachate. and Groundwater Monitoring Plan Sheet 
Erosion and Sediment Control 

Cross Section of EQ Basin 
Details 

4.4.3 Cap Design 
Closure will be initiated by grading the site to slopes between 3-5 percent and constructing a RCRA cap 
to cover all areas where waste is left in place. The landfill cap will consist of a 24-inch clay liner with 

a maximum permeability of 1 X 10" cmisec, a 60-mil hlgh density polyethylene (HDPE) flexlble 
membrane cap (FMC) in drrect and uniform contact with the clay liner, a IO-ounce geotextile fabric filter. 
a 12-inch drainase layer designed to maintain le.ss than 12 inches of head above the FMC, a second 10- 
ounce geotextile filter fabric. an 18-inch erosion layer, and a 6-inch topsoil layer whlch can sustain native 
plant growth. 

4.4.4 Cap Foundation 
The site will be cleared of existing vegetation in preparation for placement of the RCRA cap. 

It will be -graded to provide a slope of 3-5 percent over the area Clean backfill will be obtained from an 

off-site borrow area to establish the base for the cap. 

4.45 Settlement Potential 
Since all the waste materials and containment sttuctures will be removed h m  the EQ Basin prior to 

placement of the cover. the foundation matenal beneath the cover will be compacted soil fill. Installation 
of the cap will not introduce loadmg rates on the foundation in excess of those historically observed. For 

these reasons, the potential for further settlement, consolidation, or creep of these foundation materials is 
minimal. Each soil layer of the cover is compacted as it is placed and it is therefore not anticipated that 

. - 



ohjectronable settlement of the cap W I I I  occur. Settlement IS not ant~c~pated In the final coker and thus 
the d h ~ l i ~  of the cap to minlrn~ze ~nfiltratlon should not be compromised. 

The dberage depth of frost penetratlon In the Radford area IS 15 mches (EPA). The top layer (the sod and 

root zone I d y r r ~  ~ 1 1 1  he constructed at a th~ckness of 24 Inches. Frost penetratlon wdl only extend Into 
the top layer ot the cober and not to the 10% permeab~llty compacted clay layer. Frost wdl not adversely 

affect the cover performance. 

1.4.6 Bearing Capacity and Stability 

The existing area is judged to have sufficient heanng capacity for the cap system. The HDPE cap material 

was selected for its flexhilily and durability Ln the event settlement does occur. Preparation and 

placement of a protective heddmg layer is required to cushion and suppon the FMC. The compacted 
sub-mde and protective bedding layer will support the FMC and protect it from lrregulanties in the 

foundation soil during the postclosure period. The bedding layer for tIus RCRA cap is the uppermost 
l i f t  of the clay layer. This beddmg material will be free of rock fractured stone, dehris, cobbles, rubbish, 

and roots. The surface of this layer will be fine-fished with a vibrating roller prior to placement of the 
FMC. 

A 10-ounce. non-woven polypropylene geotextile filter fabric with a puncture resistance of at least 600 N 

will cover the FMC and prevent penetrations from angular stones in the drainage layer. 

The upper bedding layer will be placed soon after installation seaming, and seam testmg of the FMC. 
As sections of the FMC are approved by the CQCO and Radford representative, placement of the drainage 

layer will begin. No vehicles will be allowed to dnve drectly on the FMC. The geotextile and drainage 
layer stone will be placed on the FMC with the drainage stone spread to its full depth before vehicles are 
driven on the FMC. The dralnage stone layer will be used as a bridge for equipment movement on the 

FMC. The drainage stone will be placed at the base of the slopes and pushed up the slopes to minimize 

damage to the underlying geotextile and FMC. Eqwpment used in constrwtion of the cap will be limited 
to 6 psi or less ground contact pressure. Materials will be placed on the liner using only wide tracked 

veh~cles. 

As sectlons of the drainage layer are completed the second geotextde fabric filter will be placed followed 

by the 18-inch erosion and 6-inch topsoil layers. 

The Q N Q C  Plan discusses Inspections. momtoring, and testing needed to ensure the foundation 
properly ~nstalled to suppon the FMC. 

- 



4.1.7 Cap Svstem 
Thc cap u 111 be constn~cted and ~ los iue  u 111 proceed as follows. 

The site will he cleared and grubbed (as necessary) to ensure adhes~on between the exlst~ng sol1 

and the cap sy\tem. Rackfill n11I be placed to establish the slopes for the cap system. 

No gas vents will be required due to the removal and nature of the waste. 

A 2-foot th~ck low-permeability clay barrier w ~ t h  an in-place saturated hydraulic conduct~v~ty of 

no more than I x 10'- cmisec will be constructed over the cap foundation to provide a base for 
the flexihle _eeomemhrane liner and minimize liquid infiltration should the seomembrane fail. 

A geomembrane liner will be placed on the clay layer to prevent lnfiltration of precipitation 

through the cover and into the underlying waste. The geomembrane cap will provide maximum 
flexibility to conform with any settlement whch may occur. The liner will be textured to provide 
added stability to the side slopes and allow increased friction necessary for suppon of the drainage 

media. The liner will have enough tensile strength and durability to withstand the applied force 

of the topsoil layer for the duration of the closure and post-closure periods without breakdown or 
reduced ability to perform as designed 

A 10-ounce per square yard non-woven geotextile fabric filter, designed to protect the FMC from 

puncture hy the overlying drainage layer, will serve as the upper bedding layer for the FMC. The 
synthet~c filter material will be non-woven polypropylene mat with &~cient tensile strength and 

durability to withstand the applied force of the drainage and soil layers for the Qration of the 

closure and postclosure periods without breakdown or a reduction in its ability to perform as 

designed. 

A 12-mch drainage layer of VDOT No. 8 clean crushed stone (containing no calcium carbonate) 
with a minimum permeability of at least I .  1 cmisec will be placed on the geotextile. T h s  layer 

is designed to remove surface water whch infiltrates the top layer and maintain a head of less 
than 12 inches on the FMC. 

A geotextile filter layer designed to allow surface water lnfiltration and separate the overlymg soil 

layer from the underlymg drainage layer will be placed over the drainage layer. The filter layer 
will be an 10 odsy non-woven geotextile fabric filter designed to prevent clogging of the drainage 
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layer. The synthetic lilter rnater~al n.111 be non-uoven pol!propylene mat with a mlnlmum 
permlnivity of O.&sec and tensile s t renth and durability to perform as designed throughout 

closure and post-closure. 

:\n 18-1nill croslon layer of common till u.111 be placed over the _geotext~le filter fabric and 

drainage layer. A 6-lnch layer of topsoil capable of susta~rung vegetation will be placed over the 

eroslon layer. These soil layers w~ l l  protect underlying layers from mechanical and frost damage. 

The entire area will be seeded to stabilize the soil and prevent erosion Seed will be applied at 
a rate of 200 Ibslacre in the following percentages: 

Kentucky 3 1 on Turf Type Tall Fescue 95- 100% 
Kentucky Bluegrass 0 - 5 s  

Fertilizer ( 10-20-10) will be applied at 28 lbs'1000 square feet (sf) and lime (pulverized agricultural grade 

I~mestone) w l l  be applied at 90 lbsl1000 sf. All seedm? operations will be conducted in accordance with 
the C.i'r.grtria Sedinretrr and Erosion Conrr-ol Handbook, Thrd  Edition (1992). 

4.4.8 Clav Liner 

A 2-foot thick low-permeability clay barrier will be constructed over the cap foundation to provide a base 

for the flexlble geomembrane liner and to reduce liquid infiltration should the geomembrane fail. The clay 

soil used in the liner will be free of rock, clods, and soil, debris with a minimum of 20% fines (20% 

passing the No. 200 sieve), maximum of 10% retained on the No. 4 sieve, plasticity Index between 10 and 

35 percent. and maximum in-place permeability of 1 X 10" cm/sec. The layer will be placed in 6-inch 

lifts and compacted to 95% of its maximum dry density and w i t h  2 to 4 percent wet of optimum 

moisture content as determined in the Standard Proctor test (ASTM Method D-698). In-place hydraulic 

conductivity will be measured using the two-stage borehole method 

If the water content of the clay borrow is less than specified h g  the d e s i a  water will added by 
sprayin5 from a huck or large hose before the clay is compacted Adequate curin5 time must be allowed. 
If rhe clay is too wet, it will be allowed to dry before compaction. Efforts will be made to reduce clod 

size during excavation and placement to acheve rhe required permeability. The clay will be compacted 
usin3 equipment such as sheepsfoot rollers to acheve the requued compaction/permeability and bonding 

between lifts. The surface of each lift will be scarified so there will be an adequate bond with the lift 

ahove it. The edses of the lifts will be beveled or overlapped to ensure complete coverage. The final liA 
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i l l '  [lie clay layer w ~ l l  he compacted u ~ t h  a steel drum roller to obtam a uniform. smooth surface for the 

I-klC. To prevent cirylng resultmg In crack~ng. the clay layer will be kept moist until the geomembrane 
I S  placed. The maxlrnum slope of the capped area IS 2.5%. Matenal will be placed at the toe of the slope 
and ivorked upward ro the top. 

The 10% permeabll~ty layer must be ent~rely below the maxlmum depth of frost penetratlon estimated for 

the area In u h~ch  the fac~l~ry IS located. Accord~ng to the €PA. the frost depth a approxunately I5 rnches 

In the Radford area. The top of the clay h e r  wdl be 3 feet below grade whch IS ulell below the frost 

penetratlon depth. 

A small-scale construction test pad will not be constructed on the cap because of the relatively small sue  

of the EQ Basin. 

4.4.8.1 Clay Material Specifications 

The 2-foot clay layer of the cap will be constructed of borrow materials. The material must possess an 
~ri-place recompacted coefficient of permeability (k) equal to or less than 1x10" crnhec. Testing and 

inspection methods necessary to ensure this in-place permeability are detailed in the subsequent sections. 

The clay material will meet the following reqwements in order to be classified as select clay fill for use 
in construction of the clay liner. 

Clay will be classified according to the Unified Soil Classification System (USCS) as CH or CL 

(ASTM D 2487-83). A liquid limit of at least 30, plasticity index (PI) equal to or greater than 

15. and a fines content of greater than 50% passing the No. 200 sieve will be considered for 

proper classification 
Select clay till materials will be reasonably free of -gpsum, ferrous, andlor calcareous concretions 

and nodules. refuse, roots, or other deleterious substances. 

1.4.8.2 Preconstruction Testing 
All so11 to be used for construction of the clay cap will be inspected by the CQA inspection personnel. 

Rock fragments, boulders and cobbles contamed in the sod will not exceed 3 inches in any dunension. 
Material will be inspected to remove limbs, roots, and other deleterious materials to the extent practical. 

Continuous and repeated visual lhfpection of the materials being used will be performed by the Contractor 
to ensure that proper soils are being used 
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T.4BLE 4-2 TESTMG METHODS AND FREQUENCIES DURING CONSTRUCTION OF THE LINER 

The Qual~ty ,\ssurance tests spec ikd  In the followlng tables will be performed on rnatenal proposed for 

liner ~onstructron at the specllied frequencies and whenever a change m rnatenal occurs. Tables 4- 1 and 

4-2 del~ncute the qurrl~ty controls for construction of the w o  foot th~ck relatively impermeable clay cap. 

TABLE 4-1 ('LAY BORROW SOURCE TESTMG 

Fac~or to be Inspected I CQA Laspection Method I Sampling F r q e n c y  
I I 

F n ~ t o r  I*> be Iri~pecred 

(rr;iul S I X  b a l y s ~ s  

Mo~sture ('ontent 

Spec1 tic G r a ~  lry 

G > ~ l s  ( 'lass~ticatlon 

. \ n e r h q  L m t s  

Moisture Iklls~ty ('urve 

Lab Perrneab~hty 

Clay Layer Th~chess I Obxrvat~on and Field Measwemeat I 55ft 
I I H 

Molsture Content 

CQA Inspectton McrhodTest 

ASTM D-422 and ASTM D-11.10 

A S M  D-2216 

A S M  D-854 

ASTM D-2487 

ASTM D-43 18 

D-698, D-1557. andior reduced 
proctor ( 1 T blows per mch) 

ASTM D-5084 

I ASTM D-3017, D-4643. D-4944. or 51lift 
D-4959 cahbrated a w t  ASTM D- 1 

Samplmg Frequency 

1 per 1000 ('Y 

1 per 1000 CY 

1 per 5000 CY 

I per 5000 CY 

I per 5000 CY 

I per borrow source 

I per 10.000 CY 

Densty 

Classlficatlon 

The rnoisturefdensity relationship to control achlal field placement of the clay cap will be established uskg 

a laboratory procedure. The coefficient of permeabll~ty relatwe to mmimum compaction wdl be 

determined in the laboratory as follows: 

A t t e r b q  Limlu 

In-situ Permeab~lity 

A sample of the selected material whlch will be used to construct the clay cap will be taken to 

- 
2216 

A S M  D-2922 or D-2937 cahbrated 
agarnst ASTM D-1556 or D-2167 

ASTM D-2487 

the laboratory. 

5lhR 

lfift 

ASTM D-4318 

Two-Stage Borebole Ttst ASTM 
Draft Test Metbod 

IIliR 

3 
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1 ,td~lcliir(i nw~sture-ciens~ry ciuvt. u 111 be tieveloped to detrrm~ne optlmum molsture content and 

liidvrrnurn ciry clcn51t)- of  the compacted sod in accordance * ~ t h  the Standard Proctor Test. ASTbt 

DhY8. 

.A simple I\ L I I  he compacted at or above optunurn rnolsture content to a denslry of not less than 

YOO/o of the maxlmum dry dens~ty. 

Permeabll~ry tests will be conducted In accordance wdh ASTM D 5084 to determme the 

coeffic~ent of permeablhty (k). If k IS less than ix107 cdsec. ,  the sod w~l l  be placed In 
accordance w ~ t h  the permitted plans at a dens~ty of nor less than 90% of the maxlmum dry dens~ty 

(as determmed m ASTM D698). If k a greater than 1x10" cdsec .  the sod w~l l  e~ther be 
consdered to be unsu~table and another source(s) wdl be located and tested untd the permeabll~ty 
requirement IS met. or a senes of tests varylng molsture content and denslty W I N  be conducted to 
drtennine an alternate molsture or dens~ty standard whch conforms to the spec~fied maxlmum 

permeab~hty. 

4.1.8.3 Clay Cap Construction 
Select clay fill material will be applied such that the lift thickness (after compaction) will be no greater 

than 6 inches. Thinner lifts are permissible. Prior to compaction, each lift of select clay fill material will 
he thoroughly diced to provide soil panicle sizes less than 4 inches in diameter. Equipment or truck 

trdffic on the surface will not be permitted during the period between scarifying and placement of the 

following lift. In order to ensure that the clay liner becomes one continuous mass of clay from bottom 

to top of the liner. the surface of each lift must be maintained at the specified moisture content and it must 

he scarified (lightly chopped with a disc). not smooth when covered by the succeeding lift. 

After scarifjmg of the underlying lift, representative samples of the new lift will be taken and tested for 

moisture content prior to any cornpactive efforts. If the moisture content is wittun the specified range 
(range determined by laboratory tedlng of borrow source). compaction may b e p  If the moisture content 
is outside of t h  range, the select clay fill will be wetted or dned and reworked accordingly. The select 

fill should be sprinkled or sprayed with water I most probably from a water truck) and dozed, wind-rowed 

andior disc-plowed to uniformly increase molsture content of the clay ~f the rnater~al is below the optmum 
moisture content. The select clay fill should be dozed wind-rowed, andlor dw-plowed to help air dry 

the clay if the moisture content is too high. 
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Each l~ t i  w l l  he thoroughly compacted and s a t ~ s ~  m o m r e  and dens~ty controls through field testlne - 
heti)re a &sequent IIR IS placed. Compactwn of l~fis ~ 1 1 1  be conducted as follows: 

C'ornpactmn o f l~ t i s  wdl be performed with an appropriately heavy, properly ballasted, penetrating- 

thut compactor (such as a C.4T 8 15 or rqu~valent) subject to approval from the CQA mspect1on 

personnel. A mlnlmum of 6 passes w~ l l  be requ~red on each I~ft regardless of whether the 11ft  

meets densty speclficat~ons. Thls requuement IS to allow thorough remolding of the clay by 
kneadmg actlon. 

The dally work area w~l l  extend a &stance no greater than necessary to maintain moist so11 

conditions (facditate bonding) and continuous operations. Desiccation and crusting of the l i f t  
surface will he avoided as much as possible. 

If desiccation and crusting of the l i f t  surface occurs before placement of the next lift, t b  area will 
be s p d l e d  with water and then scarified and tested for water content to ensure uniform moisture 

before placement of a subsequent lift .  

Transition from full depth liner to begtnning of adjacent new section will be accomplished by 

slopins (cuttins hack) the end of a full depth section at 5:l (horizontal to vertical) or flatter for 
tying in a new lift. Alternatively, each new lift will be benched into the previously constructed 

liner at 2-foot horizontal intervals. 

Dozer or scraper equipment will not be used for primary compaction efforts. 

The select fill will be compacted to meet or exceed the density determined from the Standard Proctor Test, 

described in the previous preconstruction testing sectioa Densities less than the specified density will he 
recompacted andlor removed and reworked to meet density objectives. In addition, unless labontory 

testing inhcates otherwise, the compacted material's dry densitylmoistute content will lie w i t h  the 80% 

saturation line, to be established from tested specific gravities. 

No select till will be placed or compacted during a sustamed penod of temperatures below 30°F. Select 
fill may be placed and compacted dunng periods of early morning and eve- freezing temperatures with 

warmin_r trends above freezing during the day. During construction, finished lifts or sections of 
compacted clay liner may be sprinkled with water as needed to prevent dryurg and desiccation. At the 

end of each construction day's activities, completed lifts or sections of compacted clay liner will be sealed 
by rolling with a rubber tired or smooth drum rollers and s p d e d  with wakr as needed. 
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Tllr clay cap will he a mmmurn of 2 1  inches. Thickness of the clay liner on the side slopes 

u.ill hc measured perpendrcular to the slope face. The as-built th~ckness of the compacted clay liner will 

tic cfctrrminecf by non-CJcs~rn~t~ve s w e y  methods as descr~bed below. An mdividual lift may be sampled 

U ~ N I  ct ,~ni>lt .t~c,n I hut prior t o  subsequent lift  placement) w~th  an approved sampler or other investigat~ve 

tool. b u  the rcnllt~ng penetration will be properly backfilled 141th hand tamped select clay fill or bentonite. 
Samples of the ~n-place compacted clay Imer will be tested and evaluated pnor to acceptance. 

A&r completion of a segment of compacted clay cap. but before installation of the subsequent layers of 

the cap. The top of the clay will he surveyed to ensure that: (a) the specified thckness of compacted clay 

I~ner has been achieved; (b)  the top of the clay liner slopes across the cell at the grades spec~fied on the 

perm~tted plans. 

4.4.9 Flexible  membrane Cap 
4.4.9.1 Materials Specification 

The geomembrane w~l l  be constructed of 60-mil HDPE. 30 mil VLDPE, or 30 mil PVC. Raw polymer 

specifications and manufactured sheet specifications for the HDPE membrane are as  follows: 

HDPE 

Gauge 

Dem~ry 

Melt n o w  Index 

(&'I0 mm.) (max) 

M m ~ u m  Tensdr 

h.perrles 

I .  T m d e  at Break ( l b s h c h  width) 

2. Tensllr at yield (Ihs'mch width) 

3 .  Elongation at Break (96) 

-1. Elongat~on at Yield (%) 

5 .  Mndulus of Elastlc~ry 

Tear Res~stance 

L o w  Temp Bn~leneiu  

Dune~~slonal Stabthy 

( 'arbon black content 

TEST .METHOD 

--- 
ASTM Dl505 

ASTM Dl  238 Con&tion E (190°C. 2.16 kg.) 

ASTM D 638 Type IV (Dumbbell at 2 ipm) 

ASTM D882 

ASTM D 1004 

ASTM D746 

ASTM Dl203 

ASTM D-1603 

These specilications may be superseded by more stringent specificationr of the manufactunr. Radford 

will submit the exact type of membrane proposed for use and the manufacturer's product specifications. 
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4.4.9.2 Differential Settlement in the Foundation Soils 
DLIC lo tile small area to he capped dnd mlnlmal depth of backfill sod the d~fferent~al settlement effects 

drc negl~grble. Durln_r clcrrr~n: and grubbing operations and placement of sod f i l l  to establ~sh the final 
g r d c  li)r LLIP placcnicnt compxtlon wdl occur. Settlement resulting In foundarton compression and so11 

11nt.r conipresslon \b 111 he ~ii~nimal. There IS no sold waste In place hke landfills to brode-mde and cause 

wtlement or gas product~on. 

4.4.9.3 Strain Requirements a t  the .4nchor Trench 

The membrane and geotextile will be anchored in a trench at the toe of the cap. In the case of the 
membrane. the anchor trench does not affect the potential for sliding because it 1s at the toe rather than 

at the top of the slope. For these reasons. calculation of stram requirements of the anchor trench is not 

applicable. 

4.4.9.4 Strain Requirements Over Side Slopes 
The membrane and geotextile must be strong enouzh to resist tensile forces acting from the weight of the 

soil ahove. The selection of membrane provides maximum strength during installation. The steepest slope 

of the capped area will 5%. At such "flat" slopes, the membrane will support its own weight and not 

slide. The membrane will be beneath 2 feet of cover soil and 1 foot of granular drainage material whlch 
is well below the 8-inch frost penetration depth, reducing stresses associated with climatic conditions. 

1.4.9.5 Chemical Compatibility 
Polyethylene and PVC liners are non-reactive with most leachate constituents (Koerner? 1986). The liner 

w~ l l  he placed above the waste constituents in the "landfill" and, therefore, will not contact chemicals in 

the "landfill." The liner will be in direct contact with the clay bamer soil layer and the granular drainage 

layer. The only liquid contacting the liner will be precipitation that percolates into the granular Ltrdinage 

layer. 

44.9.6 Liner Strength Requirements and Integrity Under Mechrnicrl Stresses 
The membrane must be capable of withstanding both the stresses of installation and stresses after 

placement. The 60-mil HDPE membrane. 30 mil VLDPE. or 30 mil PVC membrane is suitable for both 

conditions. The 60-mil thickness and strength of the HDPE wdl provide sufficient strength to withstand 

~nstallation stresses such as wind, temperature and seaming. The flexibility and strength of 30 mil PVC 

or VLDPE liner will provide sufkient strength to withstand installation stresses such as wind, temperature 
and seaming. As previously discussed, the membrane will be placed on a smooth clay foundation, free 



01 '  rock5. Ids .  and other ciehr~s that might puncture the geomembrane. A geotextlle fabnc filter w~l l  be 

pla~ccl 4,bcr die menlhnlnr to protect ~t from the overlymg stone dramage layer. No vehlcles wlll be 
dr~bc'n on rlx memhrane ~ r n t 1 1  (lie yeotewle and 12-inch stone dramage layer have been placed. 

I'r~or to ~nbtdlldt~on. rl ie rncmhrdnc W I I I  he protected from sunl~ght and the weather hy a cover or under 

a temporary shelter. Afier placement. the h e r  w~l l  be covered w ~ t h  the geotext~le and stone layer as 

qulckly as poss~ble dtler approval of seam~ng. The 3-foot cover ( 1-foot ganular drainage layer and 2-foot 

w11 layer) w~l l  provde long-term protection from mechanical and thermal stresses. Except d m g  
~nstallatlon. the geomemhranr wlll not he exposed to w ~ n d  sunl~ght. or duect preclpltatlon. 

4.4.9.7 Friction Factors 
The literdture indicates a friction angle ofapproximately I I to 14 degrees for polyethylene sheets and clay. 

A review of available literature indicates a friction angle of 16 degrees between the polyethylene sheets 

and overlying geotextile. These friction angles are more than adequate for use on a small relatively "flat" 

cap design for an impoundment closure. 

4.1.9.8 Best Anchorage Configuration for the FMC 

The anchorage of the membrane is not a design issue. The liner will be anchored in a one-foot wide, two- 

foot deep trench located at the edge of the cap system around the perimeter of the "landfill." T h s  is a 

typical anchoring method shown in EPA gwdance documents. 

4.4.9.9 Soil Cover Stability on Top of FMC 

Stability of cover sod is an important concern in designmg a landfill cap. However, due to the small size. 

and relatively flat slopes. slidmg instability is negligble. A geotextile wdl be placed between the flexible 

membrane and the drainage layer to provide reidorclng and increase friction. Another layer of geotextile 

will be provided between the drainage layer and the soil erosion protection layer. Calculations show that 

the erosion layer will be stable, and universal soil loss is much less than 2 for 5% slopes, less than 100 

feet of slopes, and a moderate stand of grass. 

4.4.9.10 Installation 

The earthwork contractor will be responsible for preparmg and maintaining the sub-mde in a condition 

suitable for liner ~nstallation. The clay liner subgrade will be smooth and firm. Sharp stones, gravel, 

debris. or any other objects whch could penetrate the liner will be removed Any ruts caused by the 

compaction equipment or the geomembrane placement equipment will be leveled The subgrade will be 
visually inspected prior to mtallation of the membrane. 

- 



The rnemhrane w ~ l l  he del~vered to the site on rolls. stored off the ground in small $racks, and protected 

u 1111 L . , , L ~ ' ~ I I I ~  or stored In a temporary storage shelter. The storage space will be protected from thefi. 

vandalrsm. and passage of veh~cles. Cjcosynthetics wdl be handled In a manner to prevent phys~cal 
darnagc. ~ontarnlnatron. 2nd exposure. 

Ikti,re movlng a roll from the storage site. an anchor trench 2-feet and 1-foot w ~ d e  will be completed. 

Slightly rounded comers wdl be provided where the geomembrane adjolns the trench to avoid sharp bends 

in the geomembrdne. 

The construction contractor will submit a geomembrane layout' plan to the owner and CQCO for approval 

prior to placing the membrane. The membrane will be installed during dry, moderately w m  weather to 

minimize the et'fects of thermal expansion and contraction. The rnanututacturer's instructions will be 

followed for liner placement and seam overlap. The method used to unroll the panels will not cause 
scratches or cnmps in the geomembrane. Sandbags will be placed along the edges of the geomembrane 

to prevent uplift pressures of up to 37 psf and the resulting wind damage. Field panels will be placed one 
at a time in a manner whch minimizes wrinkles. 

The panels will he seamed immediately after placement following the manufacturer's recommended 

seeming procedures. The ambient temperature should be above 5" F dunng seaming. Surfaces to be 

seamed will be clean and dry when the seams are made. Seams will be oriented parallel to the line of 

maximum slope. All field seams will be nondestructive tested in accordance with ASTM D 4437 seam 
evaluation using the vacuum box techque .  Destructive tests will be performed on test specimens in 

accordance with ASTM 0-413 and ASTM D-638 for peel and shear of geomembrane seams. One sample 

will be taken for destructive testing every 500 linear feet of weld 

The liner will be covered w i t h  the time limits specified by the manufacturer. The geotextile fabric will 
be placed on the geomembrane as soon as possible after approval of the geomembrane placement. The 

stone drainage layer will be pbced on the geotextile usmg equipment whch will either not need to move 
on to the cap area or rubbered tired equipment. Vehicles will be driven only on the 1 1 1  depth stone 

drainage layer or subsequent soil cover. Vehicles wdl not be allowed to drive dnectly on the 
geomembrane or geotextile layers. 

QA/QC procedures to be followed dururg cap ~nstallation. lncludmg mpections. material cert~fications, 
and testing wdl be discussed in Section 7 of this document. 



44.10 Filter Laver 
The design propertles ot'concern for the geotextde filter layer above the dramage layer are permlnlvlty 

and clogging potent~al. The rnlnllnum permlnlvlty requ~red for the geotext~le IS 6.0 x 10' 'sec. The 
pcnlmiv~ty ot'the ~c'otextlle spec~lied ~n the design IS 0.08,sec. well above the mlnlmum. Therct-ore. the 
~eo teu t~ l e  w ~ l l  raslly allow surface water to flow through ~t to the cira~nage layer. 

The potentla1 For the geotextlle to clog must be ev/aluated using slte spec~fic cover sod and recommended 

gcotextile. The suggested test is the U.S. A m y  Corps of Ensineen Gradient Ratio Test CW-02215 w~th  
the gradient ratio calculated value less than 3. The chosen geotextlle must have an apparent opening size 
(0,') meeting the following specifications (recommended by Carroll, 1983 and Chen. 1981): 

Cloggtng potential will be determined by the contractor after the source of the backfill is selected and the 

specific geotextde is chosen. 

The geotextile kilter located above the FMC is designed as a protective layer and permittivity of this 

geotextile is not a concern. 

4.4.11 Drainage Layer 
The drainage layer is required to reduce the head of water on the soil barrier layer and also to prevent 

water backup into the vegetative layer. The minimum thickness of the middle drainage layer will be 12 
~nches. The saturated hydraulic conductivity of the drainage materials will not be less than 1x10' cm'sec 

at the time of installation. 

The upper portion of the drainage layer will be designed to prevent clogging, and will be overlain by a 
synthetic fabric filter or graded granular material. The upper slope will be at least 3 percent after 

allowance has been made for settling and subsidence. and will be overlain by gmnular materials such as 

sand. The granular material will be no coarser than 3i8 inch and classified as SP. The material will be 

crushed and angular with no debris that may damage the underlying flexible membrane liner, or fines that 
may lessen permeability, or b o l v a b l e  minerals such as lime. 

Discharge from the drainage layer will flow freely so that fluid does not back up into the vegetative layer 

during a major sustained s tom event. The dramge layer w ~ l l  be sloped to an exit drain whch will allow 
- 

the percolated water to drain. 
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4.412 Vegetative Laver 
The t,>p layer is requ~red to retam so11 molsture. mlnlmlze root penetration Into the bamer layer. and 

provde greater tolerance to the adverse Impact of eroslon. The top layer wdl have a thlckness of no less 
than 24 ~nches. o f  u h ~ c h  a mrnlmum of the top SIX Inches w~l l  be tops011 and w~l l  contam suffic~ent 

nutr~ents ntxessary for the growth and sustenance of a vegetative cover. 

The entire area w~l l  he seeded to stahdue the sod and prevent eroslon. Seed wdl be appl~ed at a rate of 
200 Ihsacre In the followmg percentages: 

Kentucky 3 1 on Turf Type Tall Fescue 95- 100% 

Kentucky Bluegrass 0-5% 

Femlizer ( 10-20-10) will be applied at 28 lbs/1000 square feet (sf) and lime (pulverized a_gricultural grade 

limestone) wdl he applied at 90 lbd1000 sf. All seeding operations will be conducted in accordance w ~ t h  

the Vir@nia Sediment urrd Erosion Confro1 Handbook, Third Edtion (1992). Cover vegetation should be 

drought resistant. persistent, erosion resistant and adapted to local condrtions. 

The surface drdina_re system will be capable of efficiently conducting runoff across the cap. The drainage 
ditches will be adequate to accommodate the runoff from a 24-hour, 25-year storm. 

4.4.13 Drainage Evaluation 

In order to limit runoff infiltration and to limit erosive velocities from runoff on the impoundment surface 
it is recommended that a uniform 3-5% grade be incolporated into the design of the final cover. One of 

the most efffective ways to minimize surface water ~nfiltration through the f m l  cover is to divert runoff 

away tiom the closed structure. Since the site will be graded for positive drainage, and based on existing 
site top-eraphy. positive drainage will be maintained away From the site. Run-on from an off site w r c e  

is not expected due to site specific conditions. 

4.4.14 Survey Control 
The following procedures will be followed with respect to the survey of the completed clay cap: 

The completed clay surface will be surveyed, before the placement of subsequent cover layers. 
to verify that -mdes are in accordance with the plans. In addtion a comparison of the pre- and 

post-clay cap construction surveys will be conducted to verify construction to the permitted 
th~ckness. . - 
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4.4.12 Vegetative Laver 
The top layer is required to retain soil m o m r e .  min~mize root penetration into the bamer layer. and 

provde greater tolerance to rlle adverse impact of eroslon. The top layer w~ll  have a thickness of no less 
than 24 ~nches. of ~ h l c h  a mlnimurn of the top six mches will be tops011 and w~l l  contam sufficient 

nutrients necessary t;)r the growth and sustenance of a vegetative cover. 

The entire area will he seeded to stahlhze the sod and prevent eroslon. Seed will be applied at a rate of 

200 Ihs. acre in the follow~ng percentages: 

Kentucky 3 1 on Turf Type Tall Fescue 95- 100% 

Kentucky Bluegass 0-5% 

Fendizer ( 10-20-10) will be applied at 28 lbsi1000 square feet (sf) and lime (pulverized a_gricultural -made 

limestone) will be applied at 90 lbs/1000 sf. All seeding operations will be conducted in accordance with 

the Virginia Sedirnet~r und Erosion Conrr.01 Handbook, Thud Edition (1992). Cover vegetation should be 

drought resistant. persistent, erosion resistant and adapted to local conditions. 

The surface drainage system will be capable of efficiently conducting runoff across the cap. The drainage 

ditches will be adequate to accommodate the runoff from a 24-hour, 25-year storm. 

4.4.13 Drainage Evaluation 
In order to limit runoff infiltration and to limit erosive velocities from runoff on the impoundment surface 

it is recommended that a uniform 3-5% grade be incorporated into the design of the fml cover. One of 

the most effective ways to minimize surface water lnftltration through the final cover is to divert runoff 

away from the closed structure. Since the site will be graded for positive drainage, and based on existing 

site topo-why. positive drainage will be maintained away from the site. Run-on from an off site source 

is not expected due to site specific conditions. 

4.4.14 Survey Control 
The following procedures will be followed with respect to the survey of the completed clay cap: 

The completed clay surface will be surveyed, before the placement of subsequent cover layers. 

to verify that pades are in accordance with the plans. In addtion a comparison of the pre- and 

post-clay cap construction surveys will be conducted to verify construction to the permitted 

thickness. . - 



E q u a l t a ~ t o n  Bann Closure Plan IH\S.ML -10 8: S\kLlL -101 
Radford k n y  4mmumr1on Plant EP4 ID L o  V41210020';0 

. I  tnlnlmum of  one crors-rcc[lon for every 100 h e a r  feet of cell length and w~dth w ~ l l  be 
suneyed. At a mlnimum. s w e y  pomts w ~ l l  be establ~shed at the top. m~d-po~nt. and bottom of 

C A I I  slope. These s w e y  polnts wdl be co~ncident w ~ t h  those of the prevlous cross-sectlon I~nes. 

Acccptahle rolcrmces on survey coordinates will he t0.2 feet on elevations and t 1.0 foot on 

coordmatrs. The clay cap will he greater than or equal to the thickness specified. 

The CQA inspection personnel certifying the survey results wdl be either a Registered Land 

Surveyor or a Professional Engineer. 

The CQA Officer will certify that the clay cap meets the requirements in the plans and 
specificat~ons and submit documentat~on to the Project Manager. 

4.5 Construction Quality Assurance Plan 
The CQA plan will detail procedures for inspecting the quality of construction materials and the 
construction practices employed dunng theu placement. The CQA plan will further provide assurance 
that: ( 1 )  the materials for each layer are as specified in the design specifications; (2) each layer is 
constructed as specified in the plans; and (3) all layers of the final cover are uniform and damage-free. 
The CQA plan can be found in the appendut. 

4.6 Site Access 
Access to the Radford Army Ammunition Plant is severely limited due to the on site security required for 
operations. All vehicles entering the Radford must pass through the main entrance and a second security 

checkpoint hefore approaching the site. Existing fences, gates, and vegetation will be utilized to restrict 

i~iuuthorued access to the waste disposal area. A clearly visible and legible s i p  will be maintained at 

the closure area indicating the hazards. 

4.7 Engineer's Certiflcatbn of Contingent Closure 
Radford will provide for an independent licensed Professional Engineer in the Commonwealth of Vuginia 
to verify that the EQ Basin was closed in accordance with the specifications in this closure plan. The 

independent engineer will be present during all closure activities. The independent engineer's certification 
wdl include all documentation such as daily reports, test results. observations. photographs, etc. whlch 

demonstrate that the closure was completed in accordance with the approved plan. 



The ~crt i t i~at lon ol' closure wdl he zuhniltted. by regmered mall. to the Duector ot' the Commonwealth 

01' \ '~rynla 's  Depanment ot' En~~ronrnrntal Quality. The cert~ficat~on w ~ l l  be sulbm~tted w~thm 60 ~iays 
ot'tht c~lrnplrtlon O F  tinal closure. The cen~ficat~on w ~ l l  be signed by both the ~ndeprndent Profess~onal 
I nglnecr 2nd the rc\ponsrhlc off icd (or Radford Army Ammun~tlon Plant. 

1.8 Notification of Type, Quantity and Location of Wastes 

Vo later than 60 days after cen~f i ca tm of closure of the EQ Basin. Radford wdl suhm~t to the County 

Board ot' Supervisors and to the Director of the Commonwealth of Virgmia's Department of 

Envlrorunental Quality a record of the type. location and quantity of hazardous waste located in the closed 

EQ Basin. 

4.9 Survey Plat 

Within 60 days of closure. a survey plat indicatmg the location and dunensions of the EQ Basin closure 

as a landtill with respect to permanently surveyed benchmarks will be submitted to the local zoning 

authcmty and to the Dlrector of the Commonwealth of Virginia's Depanment of Environmental Quality. 

The plat will be prepared and certified by a Professional Land Surveyor in the Commonwealth of Virginia. 

Radlilrd will submit a certification to the Director that a s w e y  plat and record of the type, quantity, and 

location of the hazardous wastes has been submitted to the local zoning authority. 

1.10 Deed Restriction 

Within 60 days of certification of closure of the Basin. Radford will record in accordance with state and 

local law. a notation on the deed to the facility property, or on some other instrument which is normally 

examined during title search, that will in perpetuity noti@ any potential purchaser of the property that: 

The land has been used to manage hazardous wastes; and 

Its use is restricted under VHWMR Section 10.6; and 

The survey plat and record of the type, location, and quantity of hazardous wastes disposed of 

within each hazardous waste unit r e w e d  by VHWMR Sections 10.6.G and 10.6.J.1., have been 

tiled with the local government and with the Director of the Commonwealth of Virginia's 
Depanment of Environmental Quality. 

Radford will submit to the Director a certification stating that the facility has recorded the notation 

specitied in VH.WMR Section 10.6.J.2.a. A copy of the document in which the notation has been placed 

will also he suhmitted. 
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4.1 I Post Closure Care Permit .Application 
L t ' i ~ h ~ n  I80 days  u l ' con tmgcn i  c,losure. an  appllcallon tbr a post-closure care p e m r t  u ~ t h  the  applicable 

~ w n i i ~ t  Kcr u 111 he  s u h m ~ t t e d  lo the L ' l ryn la  Depar tment  oc Env~ionrnen ta l  Qual~ty. W a s t e  D ~ v l s ~ o n .  

2 Contingent Closure Schedule 

The contingent closure schedule for the  EQ B a s m  is de taded  In T a b l e  4-3. 

TABLE 1-3 CONTINGENT CLOSL'RE SCHEDULE 

1 
~cr lvl ty  D q s  

1 1 '  contarnmated w ~ l s  cvmot be pract~cally removed not\+ VDEQ, then bepn consrmct~on o t  tinal 0 

S w e y  Excavation 0 
Backtill wllh ('lean Soils 10 
SU~IIII I  I'lan SII+AS. Ciemne~nhrane Type & Layout. Eros~on Control Plan wrth Suppott Calculatrons. 20 
and Spec~ticat~ons 60 
Begm ( 'onstrucr~on of (lap 

clay 90 
gei>membrane 100 
geotext1le l l o  
dramage layer 120 
geotext~le 130 
w11 140 
tops011 .spread 150 
tnpswl seeded and emsion controls placed 160 

Submit Monthly QA-'Qc' Repons 170 
S u b ~ n ~ t  Final Report of Q k Q C  on Work Performed 180 
Subnut (-en~fication ol' Closure 

WII~UII 60 Days t~f( 'o~nplcted Cap C v t ~ s t m t ~ o n  Submt: 180-240 
Kecnrd n i  Typr. Location. and Quant~ty of Waste C l o d  m Place 
('ert~ficatlon Lcrter that S w e y  Plat was Submitted to Local Zonrng Authnnty wth copy of S w e y  
Plat 
('en~iication Letter that Permanent Notatlon was madt on Roperty Deed. wlth Wordrng Submlned 10 

VIIEQ tiv Appnwal 

Wtthm IRO Days of Completed Cap C o ~ ~ m r t l o n  Submit: 180-360 

.4pplication for Post Closure Care 
Appmpnate AppLicat~on Fee 

I !pt>~t Col~lpletton of the 30 Year PostClnsure Care P e m d  1 30 years + 

W i r h  60 Days of  Completion of the Post Closure Care Penod Subrnlt a Cen~fication Lcner that Post- 60 days 



0 CONTINGENT POST-CLOSURE PLAN 

t'ost-closurr care \ v ~ l l  begm after completion of contmgent closure and contlnur throughout the post- 

c lo s~~re  care per~od. Post-~Iosure care consists of maintalnmg the final cover and performmg monltonn_e. 
and rchponse. 3s ncccssary. to prevent adverse impacts to human health and the environment (VHWMR 

St.~.t~ons 10.6.H through 10.6.K. 10.10.1.2. and 10.10.1.3.a.(2)). 

t'ost-closure activit~es will he directed hy the requirements of t h s  plan until the post-closure permit 

hecomes e ftlrctive. The post-closure requirements will be as follows. 

5.2 Post-Closure Care Period 
U~iless extended or reduced hy subsequent modification of this plan or by permitting action, the post- 

closure care period will hegin after closure of the EQ Basin and continue for 30 years after that date. 

5.3 Ground Water ,Monitoring and Reporting 
The ground water monltorlng system. deta~led in the document Groundwater Oualitv Assessment Plan (as 
updated). will he maintained for ground water compliance monitoring throughout the post-closure care 

period. 

5.4 Maintenance of Final Cover 
The integrity and effectiveness of the final cover will be maintained for a period of thirty years. The 

vegetative cover will be mowed at least twice yearly and re-fertilized in accordance with the 

recommendations of the local office of the U.S. Department of Agriculture's Soil Conservation Service 
(SCS). The cover and drainage system will be inspected quarterly dunng the first year and every 6 

months thereafler by a qualified person These inspections will determine if there have been any changes 

to the structural integrity of the cover due to settling, subsidence, erosion, and if the vegetative cover is 
well established and healthy. Following cap placement. the cover drainage system will be inspected 
weekly to initially establish the effectiveness of the drainage system design. Any damage or failure of 

the cover and/or drainage system will be repaired w i t h  30 days of inspection. 

Any erosion or pondmg will be repaired by excavating the cover materials, regradmg. and replacing the 
cover according to the QNQC specifications to prevent surface water mfiltration. Bald and spottily 

vegetated areas will be disked and otherwise prepared for re-vegetation. New topsoil will be added as 
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ncccssav. Re-vegetation w ~ l l  stab~lize the surface from tirrther eroslon by wind and water and will 
contrlhutc 10 the development of a naturally fertile and stahle surface environment. Mulching, seeding 
\\ it11 natlvr qiasscs. dnd tkrt~lizin_r w ~ l l  be perfonned as soon as poss~ble aRer regradiny&slung, and in 

dccordancc \\ ith thc rccornmendat~ons of the local SCS office. 

5.5 Maintenance o f  Groundwater Monitoring Wells 

Ciroundwater monitoring wells require regular Inspections and maintenance over time In order to malntaln 

them in the on_rmally completed conditron. Mon~torlng wells should be inspected and malntamed for the 

foIlowing potent~al condit~ons or prohlems. at each sampling event: 

Ahoveground portions of monitoring wells should be inspected for evidence of tampering or actual 

physical damage each time the well is sampled or checked for static ground water level. 

The total depth of monitoring wells should be checked in order to ascertain if there has been 

excessive sediment influx into the well casing that could potentially clog the well screen. 

Unusual well conditions may warrant using downhole geophysical tools or a downhole camera in 

order to properly assess deep hole well condtions of both riser casing and well screen. 

Extreme or unexpected water level changes may also be indrcators of downhole casing or screen 

problems. Vcry low levels may indcate a problem such as screen clogging with sediment or 

bacterial growth. 

Maintenance should be performed on ground water monitoring wells as r e w e d ,  and should 

consist of purging the well to clear any sediment influx over time and to allow checkmg for 

unusual or unexpected well conditions that may have developed since initial well completion 

5.6 Maintenance of Run On and Runoff Control Structures 

The Commonwealth of Virginia re- a plan for continued maintenance of storm water management 

facilities. Where local government does not choose to accept maintenance responsibility the responsible 

cntity u required to accept maintenance responsibility and a maintenance agreement must be entered Into 

with the local government. 



111 order to g u r d  against the cumulative effects of erosion and storm damage 11 is Important to prepare 

J I I ~  Ii~llon a malntenancc plan lijr the lic~llty. Inspect~ons will he conducted as ~ndicated In the inspection 

rcpcms. \la~ntcnance u 111 he conducted as indicated helow. 
The cap surlkc. adiaccnt swales. storm water management area u-111 be Inspected quarterly and 

a tier niajc)r s t o r m  cvcnts. 
Hcnns shall he specitically inspected for cvdence of slope failure. erosion and overall integ~ty. 

Ev~dence 01' crosion. outlet stnicture blockage. vegetation over-yrowth. and other features whlch 

may effect the h c t l o n  of the drainage system for the facility shall be noted. 

,/\Her an inspection is conducted. if required. areas of erosion shall be tilled and seeded wlth 

appropriate cover vegetation. swales and berms shall be inspected by qualified personnel and 

assessments of the integrity of the stmctures made. 

5.7 Benchmark Integrity 
Nulnerous USCiS benchmarks are located at Radford Army Ammumtion Plant. All survey work will be 

conducted using at least one of these benchmarks. Due to the controlled nature of Radford. the 

benchmarks should he secure. 

5.8 Post-Closure Inspection Log [VHWMR Section 10.6.H.l.a.(2)) 
The Post-Closure Inspection Log form is included in the Appenhces. This form will be utilized to guide 

and document the above-described inspection activities. 

5.9 Recordkeepinglcontact Persons 

The post-closure care plan and records (i.e. inspection logs) will be maintained at the facility. The plan 

and records will be available for review by the Commonwealth of Virginia's Depanment of Environmental 

Quality. 

The Radlord Army Ammunition Plant representative to contact about postclosure care will be: 

EPA ID No. VA1210020730 
Owner/Operator - U.S. Amy, Radford Army Ammunition Plant / Alliant Tech Systems, Inc. 
Address - Radford Army Ammunition Plant, P.O. Box 1. Radford, Virginia 24141-7536. 
Contacts Telephone No. - Jerome Redder at (540) 639-7436 or Robert Richardson at (540) 639- 
8641. 
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5.10 Certification of  Completion of Post-Closure C a r e  (VHWMR 10.6.K) 

Uo Iatcr than 60 days alirr cumpletlon o f  the rstabhshed post-closure care period Radford Army 

I I I  I I  u h m ~ t  10 the Commonwealth of  Virginia's Department of  Environmental Quality 

I)lrcclor. hy rcg~srcrcd mall. ~1 cenlticat~on that the post-closure care penod h r  the EQ Basin was 

~w-lirn~d In d c i o r d ~ n ~ e  \vlth the ~ p e c i  ticatlons In thls approved post-closure plan. The certlficat~on will 

he s i ~ n e d  hv the ofticial representative for Radford and an independent Professma1 Engineer in the 



Equahrauon Bann Closure Plan I H M - I 0  & SWLIC - I , ) ,  

R~l i l b rd  .Army . \~nmun~t~on Plani. EP.\ I D  Vo.V.\1?10020';0 

5. l l Post Closure Inspection Form 

[ ) 3 1 ~  T ~ m e  Inspector. 

I S e u n ~ y  Cuntrols 

Fenc~ng 

W ~ r n ~ n g  S ~ p s  

Missing 
Damaged 

lnadquav 

2. Erwwn Contmls Inadquaic slope \ cgaailon 

4. Dramage System 

I Runon Runoff Conirols) 

5 Benchmarks 

Eronon damage 

Sailerncat subndenct or displacemeni 

Waier pool~ng madquaie dratnage 

Insect, rodcni damage 
Damrged'dead vcgetailon 

Treurb lub,  or other deep r o a d  g n w h  

Dnmage Blocked 
Debns P e n t  

lnadequnie Dninage 

Nd csppcd locked 
Damrged 

No identification 

('OKKEC'TIVE ACTlON TAKES A S D  DATE: 



6.0 QUALITY .ASSURANCE QC.ALITY CONTROL (QNQC) PL.LW INTRODUCTION 

6. I Introduction 
T h ~ s  QiL QC Plan IS provldcd as part of the Contingent Closure for the EQ Basm at the Radford ,Army 

,.\nimun~t~on Plant. Tlir purpose of this Plan 1s to establish standards that. when tdlowed by the 
Owner's inspection ( w s o ~ e l  (Quality Control - QC Enyneer or Officer), wdl ensure that the 

contractor constructs the cap in accordance w ~ t h  the plans and the VHWMR. Radford w~l l  be 
respnnshle for ensuring throush the ~mplernentat~on of the QA,.QC Plan that the terms and cond~tions 

of the closure plan are hlfilled during construction. The Radford representative on the site, hereinafter 
referred to as the Project Manager. will he responsible for coordination between Constnlction 

.Contractor(s) and the QC Engineer (or Officer), as well as for the overall project management during 

construction and implementation of the full QA\QC Plan attached to this document as an appenduc. 

Prior to construction. the Project Manager. the Contractor and the QC Officer will review the proposed 

cover plan5 for clarity and completeness. In the event that additional clarification is required, the 

deslgn en~ineer  will be consulted for necessary clarification or modrfications. 

6.3 QC Engineer 

A QC Engineer. who will be an independent party and not responsible to the Construction Contractor, 

will he contracted hy Radford during construction of the cover. The QC Engineer must be a 

t'rottssional Engineer. licensed in the State of Virginia. The QC Engmeer.will direct the construction 

~nspection, testing and documentation efforts with specific responsibilities for the following activities: 

Ensure that the anached MI QA\QC Plan is implemented so that the final structure constructed 

meets the d e s i g  requirements and the VHWMR 

Reviewing the construction plans and specifications for clarity and completeness. 

Reporting and documenting construction activities to the owner (and VDEQ in a final report) 
that the plans and specifications were followed by the contractor. 

Educating the QA\QC inspection personnel on the QA\QC requirements and procedures. 

Scheduling and coordinating the QA\QC inspection activities. 
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D~rectmg and supporting the QA QC Inspection personnel ~n performing observations and tests 

\ c ~ h  respect to test equipment cal~brat~on. and data collection. valtdatlon. reduction, 

interpretation and reporting. 

Reviewing and interpreting all data sheets and reports associated with the construction activities 

and reporting them to Radford. 

Icientlfylng work that should be accepted rejected or uncovered for observat~ons. or work that 

may requue special testmg, inspection or approval, and reportmg ~t to Radford. 

. Rejecting defective work and venfymg that corrective measures have been implemented. 

. Fumishmg to the facility representative and to the Contractor the results of all obsenatiom and 

tests as the work progresses. and c o o r b t i n g  with the Contractor when molficatiom to the 

plans are necessary to ensure compliance with the specified desi-en. 

6.4 QA\QC Inspection Personnel 
The responsibilities of the QA\QC inspection personnel will include: 

Conducting independent on-site inspection of construction activities to assess compliance with 

the facility design plans and spec~fications. 

Verifying that the equipment used for testing meets the QA\QC specified test requmments, and 

that all tests are conducted according to the QA\QC Plan procedures. 

Reporting to the QC Engineer the results of all inspections, includmg work that is not of 

acceptable quality or that fails to meet the specified design. 

6.5 Project Meetings 
6.5.1 Preconstruction QA\QC Meetings 

A meeting will be held to resolve any uncertamties following the award of the construction contract. 
The Project Manager, the QA\QC inspection personnel and the Contractor will be present. The topics 

of the meeting will include, but will not be limited to: 

P r o v i h g  each organization representative with the QA\QC documents and the supporting 
. - 

information 
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Revlewin_e all aspects of the s~te-spec~fic QA QC Plan to ensure understandmg of the 

respons~bil~t~es. dut~es and Inspectlommonltonng procedures. 

D~scussing the estahl~shed procedures or protocol for handhng construction deficiencies, repain 

and retesting. 

Reviewing methods for documenting and reporting inspect~on data. and for distnbutmg and 

storing documents and reports. 

Identibing any changes to the QA\QC Plan necessary to ensure that construction will be 

conducted in accordance with the permit. 
Discussing procedures for the location and protection of consa t ion  materials and for the 

prevention of damage to the materials from inclement weather or other adverse events. 

6.5.2 Daily Progress Meetings 
A progress meeting will be held daily at the work area just prior to commencement or just following 

the completion of work. At a minimum, the meetlng will be attended by the Contractor and the 

QA\QC inspection personnel. The purpose of the meeting will be to: 

Review the previous day's activities and accomplishments. 

Review the work locations and the activities for the day. 

Identify the Contractofs personnel, and the equipment assignments for the day. 

Discuss any potential construction problems. 

Daily meetings will be documented by a member of the QA\QC tnspection personnel, and copies of 

the documentation will be compiled into a weekly summary report for submission to Radford 



6.5.3 Problem or Work Deficiencv 
.A specla1 meeting may he held when and i f  a problem or deficiency is present or a likely to occur. 
.It a minimum. the meetlng wdl be attended by the Contractor and the QA'QC mspectlon personnel. 
The purpose ut'the meetlng \w11 be to detine and resolve a problem or a recurring work de f i c~enc~  as 

fldllws: 

Define and discuss the problem or defic~ency. 

Review alternative solut~ons. 

Implement a plan to resolve the problem of defic~ency. 

These meetings wdl be documented by a. member of the QA\QC inspection personnel, and the 

documentation wdl be included in the weekly summary report. 

6.6 Test Equipment Calibration 

All field test equipment will be kept under the control of the QA\QC inspection personnel. The 

QA\QC inspection personnel will be fully mined in the use of equpment, test procedures, and 

interpretation of results for each piece of test equpment. A copy of the calibration certificate will be 

kept by the QC Engineer. The equipment will be calibrated in accordance with the Quality Assurance 

procedures. 

Calibrdtion of nuclear density gauges will conform to the frequencies and methods outlined in ASTM 
D 2922-78 and D 3017-78. Unstable or erratic gauges will not be used for density testing and will be 

immediately removed from the site. 

6.7 Non-Conforming Test Results 
Density and moisture content test locations which fail to meet or exceed construction critena will 

requue reworlung. The boundaries of the area to be reworked will be defined by the closest test 

locations whlch meet density and moisture content specifications. The non-conforming area will be 

reworked dried or wetted as necessary, and retested A nonconformance report w ~ l l  be prepared for 

areas which do not meet construction specificat~ons after reworkmg and retesting. 

Laboratory permeability test results whch demonstrate a permeability above 1 x 10.' cm/sec will be 
immediately brought to the attention of the QC Engineer. Non-conforming permeability test results 

may result in a review of previous test results, retesting, andor a reevaluation of compaction criteria. 
After review andor retesting areas whch do not meet the specified permeability . - will requrre 

reworlung. 
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.\I1 non-contorrnance reports will be brought to the anentlon of the Project Manager by the QC 

Eng~neer and w ~ l l  be documented in the Quality Assurance tiles. 

6.8 Documentation 
6.8.1 Daily Recordkeeping 
Standard daily reporting procedures w ~ l l  include preparation of a summary report w~th Suppottlng 

lnspectlon data sheets. When appropriate. problem identification and correctwe measures reports wdl 

be appended. 

6.8.2 Dailv Summary Report 

A standard Daily Summary Report will be prepared by the QC Engmeer or the QA\QC urspection 

personnel. This report will summarize that day's construction activities and the chronological 

framework for ident~fyin and recording all other reports. The Daily Summary Report will include the 

following information: 

Unique identifying sheet number for cross-referencing and document control. 

Date. project name, location or other identification. 
Data on weather condtions. 

Reports on any meetings held and theu results. 
Unit processes and locations of construction underway during the time frame of the Daily 

Summary Report. 

Equipment and personnel present on-site, includmg subcontractors. 

Descriptions of areas and/or activities being Inspected and/or tested, and related documentation. 
Description of off-site materials received, including any Quality Control certifications' received. 

Calibration of test equrpment. 
Decisions made regardmg approval or rejection of materials or construction activity, and any 

corrective actions taken 
. Reference to pertinent data sheets or corrective measures reports prepared 
. Signature of the QC Engmeer or the QA\QC inspection personnel preparing the report. 



6.8.3 lnspection Data Sheets 

Pert~nent observat~ons and laboratory andor field data atll be recorded on mspectlon data sheets. A 

.;tandard data sheet format ~ 1 1 1  be developed by the QC Enpee r .  Where possible. a checkltst will be 

used to ensure that no pentnent factors of a specific ohsercat~on are overlooked. inspectton data 

sheets wt11 include the following lntormat~on: 

Unlque ~denttljmg sheet number for cross-referencing and document control. 

Description of the inspection activity. 

Location of the inspection activity or location where sampling or testing activrties occurred. 

Type of inspection activity and procedure used 

Recorded observation or test data, with related calculations. 

Results of the inspection activity or test results and comparison with specification requrements. 

Personnel involved in the inspection activity. 

Signatures of the appropriate QA\QC inspection personnel and concurrence by the QC Engtneer. 

6.9 Acceptance Reports 

All daily inspection summary repons and lnspection data sheets will be reviewed by the QC Engineer. 

The documentation will be evaluated and analyzed for internal consistency and for consistency with 

similar work. 

T h ~ s  information will penodcally be assembled and summarized into acceptance reports for submittal 

to Radford These reports should indcate that the materials and construction processes comply wtth 

the permitted plans. 

6.10 Final Documentation 

At the completion of the project, a final certification report will be issued by the QC Engmeer and 

transmitted to Radford T ~ I S  document will include, but not be limited to, the following: 

Scope of w o k  / 
f 1(k.w i s p c  

All daily field reports. - N C ' - ~  

4. All laboratory and field test results. 

J Test methods. - 
Evaluation of all test results wtth respect to project spectfications. 

Any non-coniornmce reports. - bw WWL h ~ l b - b  
Personnel involved with the project and their respective qualifications..- 
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,\s-bu111 Liraw~ngs and s w e y  notes 

C'cnitication of final construction as meeting or exceeding construction specifications. This 
cen~ficatlon ~hould be wged  and namped by the QC Eng~neer. 

At the cornplet~on ot' llie project. Radford will suhmlt a final report to the VDEQ - Waste Division. 
This repon mi l l  ~nclude a summary of the observations and testing conducted during construction. 

dev~at~ons from design and mater~al speclficatlons (with just~fying documentation). and as-built 

dnwlngs. T h ~ s  document will be prepared and certified correct by the QC Engineer and mcluded as 

pan of the QA\QC Plan documentation. 

6.1 1 Document Control 
The QC Engineer will initiate a project filing system which will include, but not be limited to, the 

following: 

. File copy of the Quality Assurance procedures. updated as necessary. 
Photopphic construction documentation 

. Survey measurements. 

Field and laboratory test results. 
Daily and weekly field results and repons. 
Field certification reports including as-built drawings. 

Non-conformance and corrective action reports. 
Minutes of construction meetings. 

6.12 Storage of Records 

During all construction activities, the QC Engineer will be responsible for all facility QA\QC 
documents. This includes the QC Enginee?~ copy of the design plans, the QA\QC Plan, and the 
origmals of all the data sheets and reports. Duplicate records will be maintained by the facility to 

avoid loss of thls information if the originals are destroyed A copy of all documents will be 

maintained by Radford throwout  the post-closure care period 
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GUIDANCE ON STATISTICAL METHODS FOR GROUNDWATER DATA ANALYSIS 
AT A SOLID WASTE OR HAZARDOUS WASTE FACILITY 

THE DEPARTMENT OF ENVIROWHENTAL QUALITY 
OFPICE OF WASTE RESOURCE HANAGEMENT 

August 10, 1995 

The following guidance is provided for groundwater data analysis 
at a solid waste or hazardous waste facility. Please note that these 
guidance is subject to change depending on new scientific knowledge, 
changes in regulations and policies. If you have any questions or 
suggestions regarding the text of this guidance, please contact Dr. 
Golam Mustafa at (804)-762-4197, or Mr. Howard Freeland at 
(804) -762-4219. 

1. vorification of  the U~aradiont and Downaradfmt Monitorinq 
Wells: Locations. Do~ths and Groundwater Yields: 

The verification of monitoring wells locations, depths and 
groundwater yields must include, but is not limited to: 

a. 

b. 

C. 

d. 

2. 

The 

a. 

Piezometric contour maps should be used to verify the 
locations for the upgradient and downgradient monitoring 
wells. 

Vertical depths and the screen locations for each monitorin. 
wells must be checked using the well logs. For statistical 
comparison make sure that the upgradient and the downgradient 
monitoring wells are placed on the same portion of the 
aquifer or a portion of the aquifer which is hydraulically 
connected and similar in geochemistry. 

Make sure that the monitoring wells are yielding adequate 
groundwater for samples. 

If the hydraulic conditions do not allow a determination of 
what wells are upgradient, sampling at other wells that are 
representative of background groundwater quality should be 
used for statistical comparison. 

vorification of the Data nualitv obiootivos ~ D Q o ) :  

DQO verification process must include, but is not limited to: 

Check if the appropriate (and/or approved by DEQ) analytical 
method(s) for each- analytes were used. . -  - 
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check if the laboratory reported MDLs/PQLs are appropriate 
(and/or approved by DEQ), and are below the MCLs/ACLs or the 
GWPS, or other applicable standards established in the 
facility permit. If the laboratory reported MDLs/PQLs are 
above the MCLs/ACLs or the GWPS, or other applicable 
standards established in the facility permit, then the 
facility must submit a demonstration (e.g., matrix 
interference study for MDL/PQL) showing that the laboratory 
specific MDLs/PQLs are appropriate. 

Check if the samples are physically and/or seasonally 
independent. Physical independence is usually achieved by 
collecting samples at certain time intervals depending on the 
flow characteristics of the groundwater. If replicate 
samples were collected, then use an average of the replicates 
as an independent sample. For a given situation, it may be 
difficult to avoid seasonality in groundwater samples. If 
the data exhibite an obvious seasonal trend, then the data 
should be treated to remove the seasonal component using 
appropriate statistical methods. In general, to detect or 
remove a seasonal trend, at least three years of monthly or 
quarterly data is needed. For the initial phase of 
groundwater monitoring, the groundwater samples should be 
collected at a minimum of monthly or quarterly intervals to 
assure independent samples. 

Treatment of Caasored Data: 

When 15% or fewer of the background data values are less than the 
MDL and/or PQL for the given constituent(s), the treatment of censored 
data values shall be based upon information concerning the following 
characteristics for each constituent and analytical method: 

a. Method of Detection Limit (MDL; as published in SW-846), 
b. Practical Quantitation limit (PQL; as published in SW-846), 
c. Limit-of-Detection (LOD; as determined within the 

laboratory), and 
d. Limit-of-Quantitation (LOQ; as determined within the 

laboratory). 

In general, the laboratory Limit of Detection and Limit of 
Quantitation should be known, such that the following treatments are 
warranted: 
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A .  In those cases where the laboratory LOD is known and verified 
and approved by the DEQ, then any data less than the LOD 
shall be treated as one-half of the LOD. 

B. In those cases where the laboratory LOQ is known and verified 
and approved by the DEQ, then any data greater than the 
laboratory LOD, but less than the laboratory LOQ, shall be 
treated as one-half of the laboratory LOQ. 

C. In those cases where the laboratory LOD is not known, then 
any data reported as "not detected," shall be treated as 
one-half of the appropriate published SW-846 MDL. 

D. In those cases where the laboratory LOQ is not known, then 
any data reported as greater than MDL, but "less than PQLII 
shall be treated as one-half of the appropriate published 
SW-846 PQL. 

When more than 159, but less than or equal to 509 of the 
background data values are less than the MDL and/or PQL for the given 
constituent(s), the treatment of censored data values should be as 
follows: 

a. If the detected-only values are normally distributed, then 
use Cohenfs or Aitchisonfs method of adjustment for the mean 
and standard deviation. 

b. If the detects-only values are log-normally distributed then 
use the log-normal delta distribution (or log-transformed 
cohenfs or Aitchisonfs method of adjustment) to adjust the 
mean and standard deviation. 

When more than 50% of the background data values are less than the 
MDL and/or FQL for the given constituent(s), the treatment of censored 
data values shall be according to the procedures presented in sections 
7. (c) through 7. (f) of this guidance. 

4 .  T r e a t m e n t  of U i s r i n a  Data: 

In the event of a failure to obtain chemical analytical data for 
one or more constituents from one or more wells, then those wells shall 
be re-sampled for those constituents as soon as is.practica1 to do so- 



5. Treatment of Outliers: 

The presence of outliers should be tested for the upgradient wells 
and/or background period for the downgradient wells in accordance with 
EPA guidance presented in Statistical Analysis of Groundwater 
Monitorinu Data at RCRA Facilities. Interim Final Guidance, April, 
1989, page 8-11 or ASTM Papers: E-178-80 & E-178-75 (Standard Practice 
for Dealing With Outlying Observations) or other procedures published 
in a peer reviewed Journal. It is common to find outliers in 
environmental data. The question often asked is: Should we remove the 
outlier or not? Fortunately, there is a simple solution to this 
problem which is another virtue of verification resampling as presented 
later in section 8. By the. definition of an outlier, its frequency 
must be low. The probability of observing a rare event twice in a row 
in a downgradient well, even if it is real and not an error, is remote. 
Note that no verification resampling is or should be allowed on the 
upgradient or background data; therefore excluding outliers is a good 
practice as long as new downgradient measurements that exceeds 
background limits can be verified on or between the next scheduled 
sampling event. 

6. Normalitv T e s t  Methods: 

The original data must be tested for normality using the Shapiro - 
Wilk Test of Normality (either single group or multiple group version) 
for sample size up to 50 and the Shapiro - Francia Test or Normality 
for sample size more that 50. The following are used for decisions: 

(a) If the original data shows that the data are not normally 
distributed, then the data must be log-transformed and tested 
for normality using the above methods. 

(b) If the original or the log-transformed data confirm that the 
data are normally distributed, then a normal distribution 
test must be applied. 

(c) If neither the original or the log-transformed data fit a 
normal distribution, then a distribution free test must be 
applied. 
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7. Selection of Alternate Statistical Methods: 

(a) In those cases where the background data consist of a minimum 
of eight (8) independent data values obtained from the 
upgradient well(s), and when less than or equal to 15% of the 
background data values are less than the MDL and/or PQL for a 
given constituent and the original or the log-transformed 
detects-only data follows a normal distribution, then the 
nondetected data should be adjusted in accordance with the 
procedures described in section 3 above. 

After the adjustments are made, the downgradient values shall 
be compared to the parametric tolerance interval at 95% level 
of confidence with 95% or 99% (depending on number of 
comparisons) coverage of the population or the prediction 
interval at 95% level of confidence in accordance with the 
procedure described by Gibbons (1991A & 1994) and summarized 
in the EPA guidance documents, Statistical Analvsis of 
Groundwater Monitorinq Data at RCRA Facilities. Interim Final 
e c  Gu ' 8 is o 
Groundwater Monitorinu Data at RCRA Facilities. Addendum to 
Interim Final Guidance (A~ril. 1992L. 

(b) In those cases where the background data consist of a minim 
of eight (8) independent data values obtained from the 
upgradient wells, and when more than 15%, but less than or 
equal to 502 of the background data values are less than the 
MDL and/or PQL for a given constituent, and the original or 
the log-transformed detects-only data are normally 
distributed, then the mean and standard deviation shall be 
adjusted in accordance with the procedures described in 
section 3 above and summarized by Gibbons (1994) and in the 
EPA guidance document, Statistical m v s i s  of Groundwater 
Monitorina Data at RCRA F . . . ac tles. Addendum to Interim F ina 1 

ance m l .  1992L. Note that the mean and the standard 
deviation is adjusted directly using these methods, no 
substitution for the nondetected values are required. 

After the adjustments are made, the downgradient values shall 
be compared to the parametric tolerance interval at 95% level 
of confidence with 95% or 99% (depending on number of 
comparisons) coverage of the population or the prediction 
interval at 955 level of confidence in accordance with the 
procedure described by Gibbons (1991A and 1994) and 
summarized in the EPA guidance documents, gtatistical 
Analvsis of Groundwater Monitorina Data at RCRA ~acilities, 
uterlm Flna,l Gurdance (A~ril. 1989) and Statistical Analvsis 

a .  

of Groundwater Monitor nq Data at RCRA Faclllties. Addendum 
to Interim Final Guidance (A~ril. 19921. 



(c) In those cases where the background data consist of a minimum 
of thirteen (13) independent data values obtained from the 
upgradient wells, and when more than 50% of the background 
data values are less than the MDL and/or PQL for a given 
constituent (or when neither the original or the 
log-transformed data fit a normal distribution), then the 
downgradient data values shall be compared to the 
non-parametric prediction interval at 95% level of confidence 
in accordance with the procedures described by Gibbons (1990, 
1991B & 1994) and summarized in the EPA guidance documents, 
Statistical Analvsis of Ground water Monitorinu Data at RCRq 

Interim Final Guidance (A~ril. 1989) and 
statistical Analvs is of Groundwater Monitorina Data at R c ~ q  . dendum to Interim Final Guidance (A~ril. 1992). 
Note that no adjustment for the nondetected values are needed 
for this case. 

(d) In those cases where 100% of the background data are 
"non-detectsn: the downgradient wells data values shall be 
compared to Practical Quantitation Limits (PQLs) in a 
non-parametric statistical manner. This only applies for 
those wells and constituents that have at least thirteen (13) 
background samples. Thirteen samples provides a 992 
confidence nonparametric prediction limit with one 
verification resample. If less than 13 background samples 
are available more background data must be collected. 

(e) As an alternative to (d), perform a statistical analysis 
using the Poisson Prediction Limit at 951 level of confidence 
in accordance with the procedure described by Gibbons (1987A, 
1987B & 1994) and Cox and Hinkley (1974). The Poisson 
Prediction limit can bu computed from only 8 background . 
measurements regardless of the detection frequency. Since 
the mean and variance of the Poisson distribution is the 
same, the Poisson Prediction limit is defined even there is 
no variability (e.g., even if the constituent is never 
detected in background). In this case, the PQLs are used in 
place of the measurements and the Poisson Prediction limit is 
computed directly. 

(f) If none of the above statistical methods are applicable, then 
contact Dr. Golam Mustafa at (804)-762-4197 for selection of 
an appropriate statistical method(s). 
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8. Verification Resam~linu Btratew: 

verification resampling is an integral part of the statistical 
methods presented in section 7 above. A statistically significant 
exceedance is not declared and should not be reported until the results 
of the verification resample are known. If the initial test 
'triggered1 in a compliance well for a constituent, then one or two 
independent verification resample is feasible. To go from one to two 
verification resample, the effect on the site-wide false positive and 
false negative rates must be demonstrated by the owner/operator. For 
two verification resample, failure is indicated only if both exceeds 
the limit. 

The criteria for selecting the best-performing verification 
resampling strategy are: (1) an approximate 5% facility-vise false 
positive rate; and (2) power equivalent to or better than the EPA 
Reference Power Curve. Note that the number of background samples has 
an important effect on the recommended verification resampling 
strategy. Therefore, as the number of background samples grows, fewer 
resamples are needed from each potentially contaminated well to 
maintain adequate power. If, as is expected, the number of feasible, 
independent retests is limited, a facility operator may have to collect 
additional background measurements in order to establish an adequate 
retesting strategy. 

9. ~ ~ d a t i n a  Backaround Samrrler: 

Certain states have interpreted the Subtitle C & D regulations as 
indicating that background be confined to the first four samples 
collected in a day or a semi-annual monitoring event or a year. 

The first approach (i.e., four samples in a day) violates the 
assumptions of independence and confounds day to day temporal and 
seasonal variability with potential contamination. 

In the second example of restricting background to the first four 
events taken in 6 months, the measurements may be independent if 
groundwater flows fast enough, but seasonal variability is confounded 
with contamination. 

In the third example in which background is restricted to the 
first four quarterly measurements, independence is typically not an 
issue and background versus point of compliance monitoring well 

- comparisions are not confounded with season. 
- 
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However, restricting the background to only four measurements 
dramatically increases the size of the statistical prediction limit 
thereby increasing the false negative rate of the test (i.e., th,e 
prediction limit is over five standard deviation units above the 
background mean concentration). The reason for this is that the 
uncertainty in the true mean concentration covers the majority of the 
normal distribution. As such we could obtain virtually any mean and 
standard deviation by chance alone. By increasing the background 
sample size, uncertainty in the sample based mean and standard 
deviation decrease as does the size of the prediction limit, therefore 
both false positive and false negative rates are minimized. 

Due to the above reasons, the DEQ will allow the facilities to add 
new data to update the background concentrations, as monitoring 
continues, provided the new data are in control. Every year or two all 
new data should be pooled with the initial background samples for the 
upgradient wells only, and construct future prediction or tolerance 
limits. The statistical outlier detection procedure presented in 
section 5 must be applied to remove the possibility of spurious 
background results falsely inflating the size of the background 
prediction limit. 

lo. Iatra-wall Com~arisons: 

In some cases, significant spatial variability may exist at a 
facility and upgradient versus downgradient comparisons will not 
produce meaningful results (i.e., significant upgradient versus 
downgradient differences will be due to spatial variability and not a 
site impact). In these cases the best alternative is to perform 
intra-well comparisons however, it must be demonstrated that the well 
has not been impacted by the site. To this end, the owner/operator 
must test the appropriateness of intra-well comparisons by 
demonstrating (1) the absence of any significant trend in that well and 
constituent and (2) the absence of any constituents of concern (e.g., 
volatile organic priority pollutant list compounds or other 
constituents that characterize the leachate from the facility). Of 
course, at those facilities for which predisposal data are available, 
intra-well comparisons are the method of choice. Two good statistical 
methods for performing intra-well comparisons are (1) combined 
Shewart-CUSUM control chart and (2) prediction limits (see Gibbons 1994 
chapter 8). 
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It should be noted that when justified, intra-well comparisons are 
always more powerful than their inter-well counterparts because they 
completely eliminate the spatial component of variability. Due to the 
absence of spatial variability, the uncertainty in measured 
concentrations is decreased making intra-well comparisons more 
sensitive to real releases (i.e., false negatives) and false positive 
results due to spatial variability are completely eliminated. Combined 
shewart-CUSUM control charts have the added advantage of being 
sensitive to both gradual and immediate releases. 

11. Some Statistical Methods to be Avoided: 

The statistical methods that should be avoided are: 

a. Cochranls Approximation to the Behrens Fisher (CABF) t-test. 

b. Analysis of Variance (ANOVA), both parametric and 
non-parametric methods. 

For technical details, please refer to EPA1s publication on 
Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities 
Addendum to Interim Final Guidance (April, 1992); a text book on 
'Statistical Methods for Groundwater Monitoring' by Dr. Robert D. 
Gibbons (1994) and technical notes on 'Why ANOVA Should Be Avoided1 by 
Dr. Golam Mustafa (1994). 
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COMMONWEALTH of VIRGINIA 
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DEPARTMENT OF EIVVIRONMENTAL QUALI7Y 
Thomas L. H O P ~ I N  

S~reer add re^^: 629 East Main Slrccf Rchmond,  Virginla 232 19 D~rcctor 
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Fax (804) 698-4500 TDD (804) 698-4021 (804) 698-4000 
http://www.dcq.statc.vaus 1-800-592-5482 

Certified Mail . -  

Return Receipt Requested 
.. .. 

March 9. 1998 
C.A. Jake 
Alliant Techsystems Inc. 
Environmental Manaser 
Radford Army Ammunition Plant 
P.O. Box 1 
Radford. VA 24141-0100 

RE: Radford Army Ammunition Piant (RAAP) 
EPA ID# VA1210020730 
Equalization Basin Closure Plan Amendment 

Dear Ms. Jake: 

Your letter requesting an amendment to the approved closure plan for RAAP's Equalization 
Basin was submitted to the Department of Environmental Quality (DEQ) on December 17, 
1997. This amendment will allow RAAP to pursue closure to risk-based standards for the 
referenced hazardous waste management unit. 

Based on the information submitted, the amendment requested is approved. An update to the 
closure plan's pages are attached and will need to be added to the closure plan. Please update 
your closure plan, as needed. 

As provided in Rule 2A:2 of the Supreme Court of Virginia, you have 30 days from the date 
of service of this decision to initiate an appeal by filing a notice of appeal with: 

Thomas L. Hopkins, Director 
Virginia Department of Environmental Quality 
629 East Main Street 
P .O .  Box 10009 
Richmond, Virginia 23240-0009 

An Agency ofrhe Narurol Resources Secrefariaf 
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. . - -  - 
In the event that this decision is served to you by mail, the date of service will be calculated as 
three days after the postmark dare. Please refer to Part Two A of the Rules of the Supreme 
Court of Virginia, which describes the required content of the Notice of Appeal, including 
specifications of the Circuit Court to which the appeal is'taken, and additional requirements 
concerning appeals from decisions of administrative asents. 

If you should have any questions, concerning this matter, please contact Debra Miller, 
Environmental Engineer Senior, of my staff at (504) 698-4206. 

. . 

Sincerely, 

J 4 Thomas L. Hopkins 

Attachment 
cc: Jerry Redder, Alliant Techsystems-RAAP 

r"- 
Robert Greaves, EPA Region I11 
Debra Miller, DEQ 
Glenn VonGonten, DEQ 
Claire Ballard, DEQ (wlout Attachment) 
Aziz Farahmand, DEQJRRO-Compliance 
Melissa Porterfield, DEQ (wJout Attachment) 
CENTRAL HW FILES 



Equal iza~~on Basin Closure Plan ( H W M U - I 0  8r SWMU- 10) 
Radlord Army Amrnuni[ion Plan[. EPA I D  No. VA1:!10020730 

The plan described below was developed in accordance with sound standard statistical methods. All data 

obtained will be reviewed, summarlzed, and analyzed according to the methods describe&in this section. 

Statistical techniques used throughout the analysis will be clearly explained and will be supported by citing 

appropriate references. Full citations can be found in the References. The closure plan consists of the 

following aspects: 

* Background characterization 

I.-  * Initial random sampling of the subsoils 

c Possible excavation and repeated sampling, or initiation of risk-based closure or contingent 1 
closure 

* Repeat excavation and sampling or, initiation of risk-based closure or contingent closure I 
t "Hot spot" sampling of subsoils, if random sampling indicates hot spots exit. 

The initial random sampling will be conducted to determine if clean closure can be achieved and whether 

soil removal will be required to achieve clean closure. A "hot spot" sampling approach may be used to better 

delineate contaminated areas for excavation and subsequent disposal, depending on the results from the 

random sampling. The samples will be discrete samples. Radford Army Ammunition Plan reserves the 

option, at any point during the EQ Basin subsoils assessment, to abandon attempts to demonstrate clean 

closure and immediately implement one of the following options: 

. Continue with removal activities and sampling of soil layers, as detailed above; 1 . Perform closure to risk-based standards as detailed in Section 3.8.5 and Appendix A of this I 
closure plan; or I 

lmplement contingent closure and post-closure procedures of this plan. 1 

I 
The subsoils will be evaluated by collecting a minimum of seven soil borings. randomly distributed across 

the s r ~ d  nodes. Samples will be collected at the surface ( 0 - j  inches, 6 inches, I2 inches. i 8 inches, and 
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3 .  If the background c r ~ t ~ c a l  value (I,,) I S  equal to or greater than the individual EQ Basin node - -  - 
sample value. that particular node I S  considered "clean" with respect to the closure parameter 

be~ng evaluated. If, on the other hand, the background c r ~ t ~ c a l  value (X,,) I S  less than the node. 

sample, then: 

4.  Based on the results from surrounding sample locatiortnodes, hot spot area(s) within the defined 

areal estent of the EQ Basin will be delineated for subsequent soil removal efforts. 

5 .  Additional subgrid sampling may be performed to further refine delineation of identified "hot 
. - 

spots" for soil excavation. 

a. After excavation of the existing surface soil (0-6 inch) layer within defined hot spot(s). 

resampling will be performed at all established _grid nodes, within tlie "hot spot" area(s). 

Samples will be analyzed for all clean closure parameters (HCOCs) for which clean closure 

has not been demonstrated. 

b. Following resampling, comparison to background' along with additional 6-inch soil layer 

excavation (if required) will be performed in accordance with the protocols previousl) 

outlined. 

I f  upon following the protocols detailed in Section 3.8 in an attempt to achieve clean closure, the basin 

subsoils sampling results still remain above the background values of one or more constituents, Radford 

Army Ammunition Plant (RAAP) will: 

. Continue with removal activities and sampling of soil layers, as detailed above; 

. Perform closure to risk-based standards as detailed in Section 3.8.5 and Appendix A of this 

closure plan; or 

. Implement contingent closure and post-closure procedures of this plan. 

As previously stated. the facility reserves the option, at a n ,  point during EQ Basin subsoils assessment. to 

abandon attempts to demonstrate clean closure to either background or risk-based standards and immediately 

implement contingent closure and post-closure. 

l(0ptional) The background critical value described thus far will have  been computed from the top layer (0-6 
inches) of the background area. I t  may be necessary to sample background at lower intervals (6-13 inches. 12-74 
inches) for comparison at lower intervals to avoid bias. The option should be implemented. if. Tor example. distinctly 
different soil types are encountered at depth. thereb! necessitatins re-establishment of background. 
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3.3.5 Risk Assessrncnt Tor Closurc 
- -  - 

As discussed in Secrion 3 .2 ,  an alternative to the clean closure to background standards or in conjunction 

with clean closure to backyound standards for some, but not all. constituents, RAAP may demonstrate that 

the concentrations of hazardous constituents, which were shown to be statist~cally above backsround. do not 

pose an unacceptable level of risk to human health or the environment. RAAP may propose this to the DEQ 

followins the requirements as outlined in this section and as detailed in Appendis A. 
.. .. 

I 

In order to estimate the risk for HCOCs, a risk assessment will be conducted according to the DEQ document 

titled "Guidance for development of health based cleanup goals using decision tree/REAMS program (herein 

after "Virginia Risk Guidance"), November I ,  1994, prepared by Old Dominion University and the approved 

closure plan. The risk goals/performance standards will be a hazard index of 1.0 for non-carcinogens and 

an individual carcinogenic risk of lx10a6 and cumulative carcinogenic risk of 1x1 0''. This risk assessment 

will be conducted assuming a future residential use of the property. 

.rA 

The Department will review the risk assessment report to determine that i t  conforms to risk assessment 

requirements for residential risk-based protocols. If acceptable, attainment of the closure standards may then 

be demonstrated using the residential risk-based assessment in lieu of the clean closure to background 

standards established under Section 3.8.1 Backsround Soil Sampling and Section 3.7.6 Subsoil Investigation. 

Note, if the EQ Basin cannot meet the residential risk closure standards, then RAAP may propose to modify 

this closure plan for industrial risk-based closure. Modification will require notification of the DEQ and the 

submittal of a closure amendment, in accordance with 9 VAC 20-60-580.C. 

For the remaining sections of the closure plan, any discussions of "clean" closure of the EQ Basin's 

unsaturated subsoils, will signify either clean closure to background levels and/or closure to risk based 

closure standards, as described in this section. 
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3.9 Field Quality Control 
- -  - 

To ensure the collection of  representative samples. the following field quality control procedures will be 

utilized during the closure operations. 

Equipment blanks will be collected after every 20th sample. If equipment blanks indicate contamination. 
I.- 

then resampling will occur only if sample results are above cleanup levels. Samples will be analyzed for the 

hazardous constituents of concern identified i n  this document. Laboratov quali\y'cbntrol will be according 

to the methods detailed in SW-846, Chapter I ,  (as updated). 

3.9.1 Sample Preservations and Maximum Holding Times 

Soil samples usually require no preservation other than storing at 4°C until analyzed. The maximum holding 

times vary for different measurements. Table 3-2 provides the maximum holding times for certain inorganic 

and organic analyses. Although these criteria were specifically designed and tested for water samples. they 

I are also applicable for soil sampling studies (Barth and Mason, 1984). 



Appendix A 

RISK-BASED C L O S U R E  

1. Introduction 
- -  - 

This document discusses the protocol for conducting a risk assessment to implement closure of a 

hazardous waste management unit (HWMU) in accordance with the Virginia Hazardous Waste 

blanagement Regulations (VHWMR) as codified in Title 9 of the Virginia Administrative Code. 

Agency 20, Chapter 20 (9 V.4C 20-60- 10 et seq). 

2. Risk-Based Evaluation 

In order to estimate the risk for hazardous constituents of concern (HCOC) associated with the 

marerials remaining in a HWMU, a risk assessment will be conducted according to the Virginia DEQ 

document titled "Guidance for Development of Health Based Cleanup Goals Using Decision 

TreeIREAMS Program (herein after "Virginia Risk Guidance") (November 1 ,  1994) prepared by Old 
rrr- 

Dominion University and the approved closure plan. The risk assessment report will contain the 

following sections: 

site evaluation, 

development of a site conceptual model, 

identification of contaminants of concern, 

identification of media and exposure pathways, 

toxicity assessment, 

estimation of contaminant concentration at the point of exposure, and 

summary of health risk. 
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The subnlission instructions contained in Appendix IX of the Virginia Risk Guidance will be 

I reviewed prior to submitting the report lo confirm that all necessary risk issues have been addressed. 1 
The risk goals associated with the closure performance standards (risk goals) will include: 

- -  - 

I. a hazard index of 1.0 or less for non-carcinogens; 

11. a risk of 1 E-06 or less for individual carcinogens; 

. . .  
111. cumulative risk of 1E-04 or less for all carcinogens; and 

iv. the concentrations of HCOC remaining in the HWMU will not result in contamination of 

other environmental media of concern, including the groundwater underneath the unit. 

Compliance with the closure standard shall be verified by comparing the calculated individual and 

1 cumulative riskhazard for all HCOC that failed the background statistical comparison (if such 1 
comparison is preformed) to the risk goals. 

The risk assessment will be conducted assuming a future residentialiindustrial use of the property. 

The methodology and equations for estimating the exposure concentration are presented in 

1 subsequent sections. 

The initial step in the risk assessment will be to develop a site conceptual exposure model (SCEM) 

1 which depicts all potential exposure routes and media for the site and the receptors which may be 1 
exposed. Then HCOC for the risk assessment are identified (See Section 3 of this document). 

In the nest step. the exposure assumptions outlined in the Virginia R ~ s k  Guidance will be employed 

to estimate the risk. Information will also be taken as needed from U.S. EPA documenrs and 

1 databases (e.g.. the Risk Assessment Guidance for Superfund (RAGS). a n d  the Inlegrated Risk I 
Information System (IRIS)). The chemical intake equations and exposure parameter assumptions 



used to estimate risk (obtained from the Virginia Risk Guidance) are shown in Tables 1 through 4. 
.- 

Additional details on the approach and assumptions used for each potential esposure pathway are 

provided below. 
- -  - 

As a part of the Risk Exposure and Analysis Modeling System (REAMS) evaluation, fate and 

transport modeling is conducted to demonstrate that the residual soil concentrations of 

contaminants of concern would not result in contamination of other environmental media of 

concern including the groundwater underneath the closure unit. For this purpose, representative 

soil sarnple(s) will be collected around the unit (subjected to closure) for analysis of the propenies ,-- 

listed on page 62 of the REAMS document. In certain situations, eroundwater sampling is 
.-. 

preferable. 

3. Identification of Hazardous Constituents of Concern fo r  Risk Assessment 

For the purpose of REAMS evaluation associated with a HWMU, HCOC are those closure 

constituents present at concentrations statistically exceeding the backsround levels. If the - 
concentrations of a closure constituent did not statistically exceed the background levels, no 

further risk-based evaluation for such constituent is required. 

4. Exposure Assessment 

The exposure assessment will identify transport mechanisms for the contaminants of concern that 

may potentially impact human receptors. The results of this assessment will be used to 

document the current and potential exposure posed by the HWMU.  

With regard to the soil, a residential exposure will be assumed to document unrestricted closure 

of the soil. If the risk for potential residential exposure does not exceed the performance 

standards, unrestricted closure of soil will be accepted. If the site cannot be clean closed for 

residential use, then the option to pursue restricted closure (commercialiindustrial) will be 

exercised. Closure to cornrnercial/industrial scenario will require the facility to enact a deed 

restriction that eliminates the possibility of future residential use of  the site. The requirements 



for establishing such a deed restriction are detailed in VDEQ's Guidelines for Develo~ing Henlth- 

Based Cleanuo Goals Usinp Risk Assessment at A Hazardous Wasre Site Facilirv for Restricted 

Industrial Use, dated June 1995. (A copy of this document is attached.) 
- -  - 

Exposure routes will include inzestion, dermal absorption, and inhalation of vapors and dust 

particles. 

With regard to impact to the groundwater underneath the HWIvIU, REAMS fate and transport 

modeling2 will be required to assess unpact from residual soil contamination to the groundwater. 

If the groundwater does not qualify for clean closure, the scope of future ,_eroundwater monitoring 

will be discussed with VDEQ. The groundwater exposure routes to be evaluated include 

ingestion, dermal absorption, and inhalation of volatiles emitted from the contaminated 

groundwater. - 

The exposure assumptions presented in the following sections are based on residential esposure. 

These constitute a reasonable maximum exposure scenario (RME), an exposure which is unlikely 

to occur but is reasonably possible. The esposure pathways for residential esposure include 

ingestion of soil, dermal contact with soil, inhalation of resuspended soil particulates, and inhalation 

of volatile organic compounds. 

4.1 Ingestion of Soil 

The equation for potential chemical intake by soil ingestion on-site is included in Table 

1 .  This scenario also assumes that weather or other conditions (e.g., frozen _eroundi snow 

REAMS includes the unsaturated zone faie and transport model SESOIL. The purpose of runnins the model 
is NO fold: a) determine whether the contaminants will reach the groundwater table in next 30 years. b) calculate the 
risk associated with the estimated concentration in the groundwater. For constituents with a promulga[ed MCL. the 
est~rnated concenrntion will be directly compared against the MCL. However, prior to running the SESOIL model the 
raciliry should obtain all the information identified on page 62, of the Virginia Risk Guidance. The closure repon must 
include evaluation of model results (concentrations reachin: the zroundwater) and a copy of  SESOIL output file. 
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lother cover) do not affect exposure and that all soil ingested is from contaminated areas 

o f  the site. These assumptions are protective of  human health and the environment. 

- -  - 
4.2 Dermal Contact with Soil 

The equation for calculating the potential absorbed chemical dose by dermal contact with 

contaminated soil is provided in Table 1 .  This scenario assumes that ~veather or other 

conditions (e.g., frozen ground1 snow or other cover) do not affect exposure, that ..- 

contaminated soil remains on the skin long enough for the HCOC to be absorbed and that 

all soil adhering to the skin is from contaminated areas of the site. 

The skin surface areas (SA) used in the dermal pathway have been identified in Virginia 

Risk Guidance as 4,860 cm' for adults, which is the 50th percentile value for the arms, 

hands and lower legs (US.  EPA, 1989b - See Attachment A). 

A skin-soil adherence factor of 1.45 mglcm' will be used in the dermal intake calculations. 

The U.S. EPA guidance for dermal exposure assessment (Dermal Esposure Assessmenr: 

Principles and .4pplications, EPN60018-9 110 1 1 B) states that a ranze of values from 0.1 

mg/cm2 to 1.5 mg/cm2 per event appear possible for dermal adherence factors (AF). In 

order to estimate the amount of a particular HCOC which may potentially be absorbed 

through the skin, chemical-specific dermal absorption factors (ABS,,,) are used. 

4.3 Inhalation of Resuspended Soil 

The equation for potential chemical intake by inhalation of resuspended contaminated soil 

is included in Table 1 .  An inhalation rate of 0.83 m3/hr will be used as specified in the 

Virginia R~sk  Guidance. This scenario assumes that the concentration of HCOC in indoor 

dust will be equal to that in outdoor soil and that weather or other conditions, (e.g.. frozen 

ground/snow or other cover) do not affect resuspension or exposure. 

A - 5  March 8. 1998 



However, an appropriate model or equations in Table I will be used to estimate the 

potential amount of respirable particulate matter generated by wind erosion. The 

estimated generation rate for eroded particulate matter will then be used to derive an 
. . 

ambient air particulate concentration. Justification for and documentation;? t h k  rnodel(s) 

used will be submitted to the Department as part of the risk assessment. 

4.4 inhalation of Volatilized HCOC in Soil ' 

Since the HCOC have appreciable vapor pressures, they are experted to volatilize from 

soil. Inhalation of HCOC as volatilized vapors is considered for this risk assessment. The 

equations in Table 1 will be considered for estimating the intake for this condition. 

5. Toxicity Assessment 

The two principle indices of toxicity used in risk assessment are the reference dose (RfD) and the 

cancer slope factor (SF). An RfD is the intake or dose per unit of body weight (mzlkg-day) that 

is unlikely to result in toxic (non-carcinogenic) effects to human populations, including sensitive 

sub_groups (e.g., the very young or elderly). The RfD allows for the existence of a threshold dose 

below which no adverse effects occur. 

The SF is used to express the cancer risk attributable to a discrete unit of intake; that is, the 

cancer risk per milligram ingested per kilosram of bodyweight per day ([mglkg-day]-'). The SF 

is an estimate of the upper-bound probability of an individual developing cancer as a result of 

exposure to a particular carcinogen. Unlike the RfD, the S F  assumes that there is no threshold 

dose below which the probability of developing cancer is zero. Note that SFs are only developed 

for those chemicals which have been shown to be carcino,oens in man or in at least several animal 

species. A carcino,oenic weight of evidence rating is used to describe the strength of the 

experimental evidence for carcinogenicity. The U.S. EP.4 has developed SFs for most chemicals 
- 



- with weight of evidence ratings of "A" (known human carcinogen) or "B" (probable human 

carcinogen). 

-: - -  
RfDs and SFs are derived by the U.S. EPA for the most toxic chemicals generally associated with 

chemical releases to the environment for which adequate toxicolo_gical data are available. If both 

the carcinogenic and non-carcinogenic effects of a particqlar compound are significant, both values 

may be established. However, in most cases only one value is available. 

5.1 Inhalation and  oral  RfDs and SFs 

RfDs and SFs pertinent to the oral and inhalation exposure pathways will be obtained 

from U.S. EPA's IRIS database. The lRIS (Integated Risk Information System) on-line 

database was established by the U .S. EPA to provide risk assessors with peer reviewed 

toxicological data on chemicals commonly encountered at environmental sites of 

contamination. If data is nor available from IRIS, it will be obtained from the Health 

Effects Assessment Summary Tables (HEAST), a compilation of toxiciry values 

produced by the USEPA on a quarterly basis. The hierarchy presented in Appendix I11 

of Virginia Risk Guidance will be foliowed for using these sources. 

5.2 Dermal RfDs and  SFs 

Chemical specific oral-route absorption values (ABS,,,) are used to adjust the oral RfD 

or  SF, which is computed from an administered dose, for use in the dermal exposure 

pathway. This correction is necessary due to the differences in absorption between the 

skin and the gastrointestinal tract. By correcting the administered-dose oral RfD or SF 

for the fraction expected to be absorbed in the gut, a dermal absorption factor can be 

used to estimate the correct dose received through the skin. 



6. Evaluation of Risk 

Using the toxicity criteria and identified exposure pathways discussed above, and the procedures 

described in the Virginia Risk Guidance, the risk presented by the HCOC will be .%&-bred. The 

estimated risk w ~ l l  consider the effects from multiple constituents and all routes of exposure. The 

risk goals will be a total cumulative hazard index of 1 .O,  for multiple noncarcinogens and a total 

cumulative carcinogenic risk of 1E-04 for multiple carcinogens. However, the risk from each 

individual carcinogen shall not exceed 1E-06 (i .e. ,  one case of cancer per 1,000?000 populationj. ,,- 

6.1 Estimation of esposure concentration 

For the contaminants detected at the site, an exposure point concentration (EPC) for 

each exposure pathway will be calculated for each contaminant by estimating the 95th 

upper confidence limit (UCL) on the arithmetic mean of the concentrations. If the 

calculated 95th UCL is greater than the maximum detected concentration, then the 

maximum detected concentration will be used as the EPC.  The risk for contaminants 

will be calculated as per the equations and assumptions described in Tables 1 throush 

4. If for a contaminant both carcinogenic and noncarcinogenic risk-based cleanup goal 

exists, the lower of the two will be used as a pathway specific to estimate the risk. 

6.2. Risk Estimation 

Health risk assessments are based on the relationship involving intake, contaminant 

concentration, risk, and toxicity. Chronic daily intake (CDI), a product of intake and 

contaminant concentration, are est~rnated using the exposure equations and assumptions 

associated with each route of exposure. CDIs are then combined with the RfDs or SFs 

to determine the resulting risk. For carcinosen(s), cumulative potential risk (RISK,) can 

be calculated as follows: - 

A-S 



For noncarcinogen(s), cumulative hazard index (HI,) can be calculated as,follows: 

where. taking into account all HCOC and relevant exposure pathways, the excess ..' 

cancer risk is or the hazard index is 1 . O .  
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Risk Assessmerit Algol-ithm for Carcinogerlic Exposure 

I. Ground Water I 

- 

e p o e u r e  Route 

C S  x TRS,,,, x CF' x F I  x E F  C S  x I R  x C ' F ' x  F I  x E F ,  x ED,  

h 

Chronic Dailv Intake ( C D I ) ,  mq/L-dav 

De rnla 1 

Residential EXD- Occu~ational/Induetrial Exposure 

I 

Ci\r x SAW,,, x PC x ET x EF x CF 

---------. . .---.---.----------.- 

A Tc  

CW x SAW, x PC' x ET x EF, x ED, x CF 

t3W4 x AT, 



I l l h a l a t  ion of 

vapor  i z 1119 VOCs 

F r OIII S O  i 1  

I n h a l a t i o n  of 

en~ iCt i l lg  p a r t i c l e s  

from soi 1  

A - I  I 



Table  2 

R isk  Assessment Algorithm for Non-carcinogenic Exposure 

Chronic Daily Intake (CDI). ms/L-day 

Ground Water I 

F x ~ o s u r e  Route 

Inhalation I - - - - - . - - - - - - . - - - - - - - - - - - -  I 

Residential Ex~oeure 

Ingestion 

Qccu~ational/Industrial ExDosuhe 

CW x IRW,  x EF x ED, 

---- .------ .---- .---  

BW, x AT,, 

CW x IRA,  x E F  x ED, x K 

BW, x A l ; ,  

CW x SAW, x PC x E T  x EF x ED, x C F  

Soi 1 

CW x IRIgd x EF ,  x ED, 

-.--. .- . .-- .--. .----- 

Erga .u AT,, 

CW x I R A ,  x EF,  x ED, x K 

RIJa x AT,, 

CW x SAW, s PC x E T  x E F ,  x ED, x C F  

BV, x A T ,  

I C S  x IRS,  x C F  x F I  x E F  x ED, I CS x I R S ,  x C F  x F I  x EF ,  x ED, 

CiWa x AT,, 

A - 1 2  March 0 ,  1998 
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I1 Inlialat ion of 

vapori z i n g  VOCs 

I- f ron) soil 

Inhalation of 

emitting particles 

from soil 

Note: Occupational nonca rc inogen 

V F  x IRA, x E T  x E F  x ED, V F  x IRA,  s E7' x E F ,  x ED, II 

P E P  x IRA, x E T  x E F  x ED, P E P  x IR.4,  x E T  x EFo x ED, II 
BW, x AT,, I Rlv', x A?',, 11 

I 

c risk assessment is based on adult exposure 



Table 3 

Age Adjusted Factors 

ED, x IRW, 

7 ; 7 W a d j  = - - - - - - - - - - - - -  + 

B wc 

EDc x Sac (ED,,, - ED,) x SA, 

SAS . = - - - - - - - - - - - - -  + . . . . . . . . . . . . . . . . . . . .  
a d l  

B w c  B Wa 

Becausr: conlact raw will1 lap water. arnbicnt air, and rcsidcntial soil arc difrcrcnt for children and;dul~s. carcinopcnnc risk dur~ng 

tllc first 30 ycnrs o f  lifc werrcalculalcd using age adjusted ractor. E-~cse factors apprournale the inlegrat4 csposurc ir0117 bmh untd 

age 30 by combining conlac1 rates. body weigh&. and esposurc durat~ons Tor two age groups - small children and adul~s 



Table 4 

Exposure Variables Included in Tables 1 ,  2 ,  and 3 

lr Symbol I Term I U n ~ r  I Value I Reference 

11 I Averaging ume non- 1 days I ED a 565 I 

T 

ABS 

A F 

Absorpl~on factor 

Adherence factor 

BWa 

Bw, 

C F 

CS 

CW 

EDc 

ED, 

ED 

IRA, 

- 

User specified 

: 45 

carcinogens 

Body w e ~ g h ~  adult 

Body weight child 

Convers~on factor 

ED0 

Exposure frequency I days 

a. c 

Chernlcal concentrarlon in 

soil 

Chemical concenrrauon in 

waler 

Exposure duration child 

Exposure durat~on for 

carcinogen total or 

Residential 

kg 

kg 

Exposure durar~on 

occuparional 

Groundwarer 

Surface Warer - ingesrion 

mglKgday 

mglL 

years 

years 

years 

residential 

Exposure Time 

Surface water - dermal 

70 

I S  

0.000001 

hrslday 

Air -~nhalar~on I 1 7 . 6  I 

c 

c 

User spec~fied 

User specified 

6 

30 
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ILL, Inhalation rate - air 

adjusted 

II IRA: ( Inhalation rare ch~ld 1 rn'lday 

Inhalarlon rate adulr mllday 

lngesrlon rate food kglday 

IRS, Ingcsuon rsle so11 adult rngidav 

In_eesuon rare so11 child rng~da! 

[ R L ,  ln~esrlon - sod adjus~ed 

IRS, Ingesr~on rare soil child rnglday 

IRW, lngcsrion rare warer adult Llday 

IRW,, Ingestion -warer adjusted L -y lkgd  

IR W, Ingestion rate water child Uday 

I< Volac~liza~~on factor. 

waler to air 

PC I Permeability constant I crn/hr 

11 PEF I ~aniculare emission I kalrn' 

factor 7"- MJC i n u ~ ~  
I I 

11 SAW, ( Surface area child I 
I groundwasr dermal I 

surface water dermal 

S u h c e  area soil crn2/evenr 

SAS, ( occupational - adult I 
SAS, child 

S A S ,  Surface area soil ajusted crn'levenr 

Surface area for warer c rnl 

contact adult 

SAW,, Surface area for water cm'icvenr 

conucr 

Vol~t i lnzat~on factor. kgimJ 

User specified 1 b 

M a r c h  9.  199s 



a Rlsk Asscssmcnt Gu~dancc for Superfund. Volume I. EPAl54011-89/00?. December 1989 - 

c Exposure Fac~ors handbook. EPA160018-891043, July 1989 - -  - 

J Human health evaluauon manual supplcmcnul gu~dancc. OSWER D ~ r c c r ~ v e  9285.6-03. March 25. 1991 

e .  Dcrmal exposure Assessrncnr. Pr~nc~plcs and Appi~calions. Intcr~rn Rcpon. EPAIb0018-91/01 1b. Januar) 1991. 

I Techn~cal Background Documem for Draft So11 Screerung Level Cu~dance Office of So ld  \Cas~e dnd E~neryenc! Response 

EP.41530lR.941101 Deccn~bcr 1 9 4  ,.- 
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Bio Plant Old Equalization Basin Closure 

SECTION 01440 
CONTRACTOR QUALITY CONTROL 

10/94 
MOD 3/96 

PART 1 GENEFULL 

1.1 REFERENCES 

The publications listed below form a part of this specification to the 
extent referenced. The publications are referred to in the text by basic 
designation only. 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

ASTM D 3740 

ASTM E 329 

(1994a) Minimum Requirements for Agencies 
Engaged in the Testing and/or Inspection of 
Soil and Rock as Used in Engineering Design 
and Construct ion 

(1993b) Agencies Engaged in the Testing 
and/or Inspection of Materials Used in 
Construction 

1.2 PAYMENT 

Separate payment will not be made for providing and maintaining an effective 
Quality Control program, and all costs associated therewith shall be 
included in the applicable unit prices or lump-sum prices contained in the 
Bidding Schedule. 

PART 2 PRODUCTS (Not Applicable) 

PART3 EXECUTION 

The Contractor is responsible for quality control and shall establish and 
maintain an effective quality control system in compliance with the Contract 
Clause entitled "Inspection of Construction." The quality control system 
shall consist of plans, procedures, and organization necessary to produce an 
end product which complies with the contract requirements. The system shall 
cover all construction operations, both onsite and offsite, and shall be 
keyed to the proposed construction sequence. The Contractor's highest 
ranking manager on site shall be held responsible for the quality of work on 
the job and is subject to removal by the Contracting Officer for 
non-compliance with quality requirements specified in the contract. This 
individual shall be the person with the responsibility for the overall 
management of the project including quality and production. 

3.2 QUALITY CONTROL PLAN 

3.2.1 General 

The Contractor shall furnish for review by the Government, not later than 30 
days after receipt of notice to proceed, the Contractor Quality Control 
(CQC) Plan proposed to implement the requirements of the Contract Clause 
entitled q'Inspection of Construction." The plan shall identify personnel, 
procedures, control, instructions, test, records, and forms to be used. The 
Government will consider an interim plan for the first 30 days of operation. 
Construction will be permitted to begin only after acceptance of the CQC 
Plan or acceptance of an interim plan applicable to the particular feature 
of work to be started. Work outside of the features of work included in an 
accepted interim plan will not be permitted to begin until acceptance of a 
CQC Plan or another interim plan containing the additional features of work 
to be started. 

SECTION 01440 Page 1 



Bio Plant Old Equalization Basin Closure 

3.2-2 Content of the CQC Plan 

The CQC Plan shall include, as a minimum, the following to cover all 
construction operations, both onsite and offsite, including work by 
subcontractors, fabricators, suppliers, and purchasing agents: 

a. A description of the quality control organization, including a chart 
showing lines of authority and acknowledgment that the CQC staff 
shall implement the three phase control system for all aspects of 
the work specified. The staff shall include a CQC System Manager. 

b. The name, qualifications (in resume format), duties, 
responsibilities, and authorities of each person assigned a CQC 
function. 

c. A copy of the letter to the CQC System Manager signed by an 
authorized official of the firm which describes the responsibilities 
and delegates sufficient authorities to adequately perform the 
functions of the CQC System Manager, including authority to stop 
work which is not in compliance with the contract. The CQC System 
Manager shall issue letters of direction to all other various 
quality control representatives outlining duties, authorities, and 
responsibilities. Copies of these letters will also be furnished to 
the Government. 

d. Procedures for scheduling, reviewing, certifying, and managing 
submittals, including those of subcontractors, offsite fabricators, 
suppliers, and purchasing agents. These procedures shall be in 
accordance with Section 01300 SUBMITTAL PROCEDURES. 

e. Control, verification, and acceptance testing procedures for each 
specific test to include the test name, specification paragraph 
requiring test, feature of work to be tested, test frequency, and 
person responsible for each test. (Laboratory facilities will be 
approved by the Contracting Officer.) 

f. Procedures for tracking preparatory, initial, and follow-up control 
phases and control, verification, and acceptance tests including 
documentation. 

g. Procedures for tracking construction deficiencies from 
identification through acceptable corrective action. These 
procedures will establish verification that identified deficiencies 
have been corrected. 

h. Reporting procedures, including proposed reporting formats. 

i. A list of the definable features of work. A definable feature of 
work is a task which is separate and distinct from other tasks and 
has separate control requirements. It could be identified by 
different trades or disciplines, or it could be work by the same 
trade in a different environment. Although each section of the 
specifications may generally be considered as a definable feature of 
work, there are frequently more than one definable feature under a 
particular section. This list will be agreed upon during the 
coordination meeting. 

j. For each definable feature of work, the preparatory and initial 
controls planned for that feature shall be identified in the form of 
a list. The list shall be in the same order as the technical 
specification section. The planned preparatory and initial meetings 
will be reviewed and agreed upon by both the Government and 
Contractor at the coordination meeting, although revisions may be 
required. 

3.2.3 Acceptance of Plan 
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Acceptance of the Contractor's plan is required prior to the start of 
construction. Acceptance is conditional and will be predicated on 
satisfactory performance during the construction. The Government reserves 
the right to require the Contractor to make changes in his CQC Plan and 
operations including removal of personnel, as necessary, to obtain the 
quality specified. 

3 . 2 . 4  Notification of Changes 

After acceptance of the CQC Plan, the Contractor shall notify the 
Contracting Officer in writing of any proposed change. Proposed changes are 
subject to acceptance by the Contracting Officer. 

3.3 COORDINATION MEETING 

After the Preconstruction Conference, before start of construction, and 
prior to acceptance by the Government of the CQC Plan, the Contractor shall 
meet with the Contracting Officer or Authorized Representative and discuss 
the Contractor's quality control system. The CQC Plan shall be submitted 
for review a minimum of 14 calendar days prior to the Coordination Meeting. 
During the meeting, a mutual understanding of the system details shall be 
developed, including the forms for recording the CQC operations, control 
activities, testing, administration of the system for both onsite and 
offsite work, and the interrelationship of Contractor's Management and 
control with the Government's Quality Assurance. Minutes of the meeting 
shall be prepared by the Government and signed by both the Contractor and 
the Contracting Officer. The minutes shall become a part of the contract 
file. There may be occasions when subsequent conferences will be called by 
either party to reconfirm mutual understandings and/or address deficiencies 
in the CQC system or procedures which may require corrective action by the 
Contractor. 

3.4 QUALITY CONTROL ORGANIZATION 

3 .4 .1 General 

The requirements for the CQC organization are a CQC System Manager and 
sufficient number of additional qualified personnel to ensure contract 
compliance. The Contractor shall provide a CQC organization which shall be 
at the site at all times during progress of the work and with complete 
authority to take any action necessary to ensure compliance with the 
contract. All CQC staff members shall be subject to acceptance by the 
Contracting Officer. 

3 . 4 . 2  CQC System Manager 

The Contractor shall identify as CQC System Manager an individual within his 
organization at the site of the work who shall be responsible for overall 
management of CQC and have the authority to act in all CQC matters for the 
Contractor. The CQC System Manager shall be a graduate engineer, graduate 
architect, or a graduate of construction management, each with a minimum of 
3 years construction experience on construction similar to this contract or 
a construction person with a minimum of 5 years in related work. This CQC 
System Manager shall be on the site at all times during construction and 
will be employed by the prime Contractor. The CQC System Manager shall be 
assigned no other duties except he/she may act as the C-SAM. An alternate 
for the CQC System Manager will be identified in the plan to serve in the 
event of the System Manager's absence. The requirements for the alternate 
will be the same as for the designated CQC System Manager, except for 
completion of the course. 

3.4 .3 CQC Personnel 

F The Contractor shall maintain sufficient staff to ensure adequate coverage 
of all work. Any additional staff shall be at no additional expense to the 
Government . 
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In addition to CQC personnel specified elsewhere in the contract, the 
Contractor shall provide as part of the CQC organization specialized 
personnel to assist the CQC System Manager for the environmental area. 

3.4.4 Additional Requirement 

In addition to the above experience and education requirements the CQC 
System Manager shall have completed the course entitled "Construction 
Quality Management For Contractors" no later than 60 days after the 
Contractors receipt of the Notice To Proceed. This course is periodically 
offered by the Corps of Engineers. Specific times and locations are 
available from the Contracting Officer. 

3 . 4 . 5  Interview 

All CQC personnel are subject to interview prior to acceptance by the 
Contracting Officer. 

3.4.6 Organizational Changes 

The Contractor shall maintain his CQC staff at full strength at all times. 
When it is necessary to make changes to the CQC staff the Contractor 
shall revise the CQC Plan to reflect the changes and submit the changes to 
the Contracting Officer for acceptance. 

3.5 SUBMITTALS 

Submittals shall be made as specified in Section 01300 SUBMITTAL 
PROCEDURES. The CQC organization shall be responsibJe for certifying that 
all submittals are in compliance with the contract requirements. 

3.6 CONTROL 

Contractor Quality Control is the means by which the Contractor ensures 
that the construction, to include that of subcontractors and suppliers, 
complies with the requirements of the contract. At least three phases of 
control shall be conducted by the CQC System Manager for each definable 
feature of work as follows: 

3.6.1 Preparatory Phase 

This phase shall be performed prior to beginning work on each definable 
feature of work, after all required plans/documents/materials are 
approved/accepted, and after copies are at the work site. This phase 
shall include: 

A review of each paragraph of applicable specifications. 

A review of the contract drawings. 

A check to assure that all materials and/or equipment have been 
tested, submitted, and approved. 

Review of provisions that have been made to provide required 
control inspection and testing. 

Examination of the work area to assure that all required 
preliminary work has been completed and is in compliance with the 
contract . 
A physical examination of required materials, equipment, and 
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sample work to assure that they are on hand, conform to approved 
shop drawings or submitted data, and are properly stored. 

A review of the appropriate activity hazard analysis to assure 
safety requirements are met. 

Discussion of procedures for controlling quality of the work 
including repetitive deficiencies. Document construction 
tolerances and workmanship standards for that feature of work. 

A check to ensure that the portion of the plan for the work to be 
performed has been accepted by the Contracting Officer. 

Discussion of the initial control phase. 

The Government shall be notified at least [481 hours in advance of 
beginning the preparatory control phase. This phase shall include 
a meeting conducted by the CQC System Manager and attended by the 
superintendent, other CQC personnel (as applicable), and the 
foreman responsible for the definable feature. The results of the 
preparatory phase actions shall be documented by separate minutes 
prepared by the CQC System Manager and attached to the daily CQC 
report. The Contractor shall instruct applicable workers as to 
the acceptable level of workmanship required in order to meet 
contract specifications. 

3.6.2 Initial Phase 

This phase shall be accomplished at the beginning of a definable feature 
of work. The following shall be accomplished: 

A check of work to ensure that it is in full compliance with 
contract requirements. Review minutes of the preparatory meeting. 

Verify adequacy of controls to ensure full contract compliance. 
Verify required control inspection and testing. 

Establish level of workmanship and verify that it meets minimum 
acceptable workmanship standards. Compare with required sample 
panels as appropriate. 

Resolve all differences. 

Check safety to include compliance with and upgrading of the 
safety plan and activity hazard analysis. Review the activity 
analysis with each worker. 

The Government shall be notified at least 48 hours in advance of 
beginning the initial phase. Separate minutes of this phase shall 
be prepared by the CQC System Manager and attached to the daily 
CQC report. Exact location of initial phase shall be indicated 
for future reference and comparison with follow-up phases. 

The initial phase should be repeated for each new crew to work 
onsite, or any time acceptable specified quality standards are not 
being met. 

3.6.3 Follow-up Phase 

Daily checks shall be performed to assure control activities, including 
control testing, are providing continued compliance with contract 
requirements, until completion of the particular feature of work. The 
checks shall be made a matter of record in the CQC documentation. Final 
follow-up checks shall be conducted and all deficiencies corrected prior 
to the start of additional features of work which may be affected by the 
deficient work. The Contractor shall not build upon or conceal 
non-conforming work. 
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3.6.4 Additional Preparatory and Initial Phases 

Additional preparatory and initial phases shall be conducted on the same 
definable features of work if the quality of on-going work is 
unacceptable, if there are changes in the applicable CQC staff, onsite 
production supervision or work crew, if work on a definable feature is 
resumed after a substantial period of inactivity, or if other problems 
develop. 

3.7 TESTS 

3.7.1 Testing Procedure 

The Contractor shall perform specified or required tests to verify that 
control measures are adequate to provide a product which conforms to 
contract requirements. Upon request, the Contractor shall furnish to the 
Government duplicate samples of test specimens for possible testing by the 
Government. Testing includes operation and/or acceptance tests when 
specified. The Contractor shall procure the services of a Corps of 
Engineers approved testing laboratory or establish an approved testing 
laboratory at the project site. The Contractor shall perform the 
following activities and record and provide the following data: 

Verify that testing procedures comply with contract requirements. 

Verify that facilities and testing equipment are available and 
comply with testing standards. 

Check test instrument calibration data against certified standards. 

Verify that recording forms and test identification control number 
system, including all of the test documentation requirements, have 
been prepared. 

Results of all tests taken, both passing and failing tests, will 
be recorded on the CQC report for the date taken. Specification 
paragraph reference, location where tests were taken, and the 
sequential control number identifying the test will be given. If 
approved by the Contracting Officer, actual test reports may be 
submitted later with a reference to the test number and date 
taken. An information copy of tests performed by an offsite or 
commercial teat facility will be provided directly to the 
Contracting Officer. Failure to submit timely test reports as 
stated may result in nonpayment for related work performed and 
disapproval of the test facility for this contract. 

3.7.2 Testing Laboratories 

3.7.2.1 Capability Check 

The Government reserves the right to check laboratory equipment in the 
proposed laboratory for compliance with the standards set forth in the 
contract specifications and to check the laboratory technician's testing 
procedures and techniques. Laboratories utilized for testing soils, 
concrete, asphalt, and steel shall meet criteria detailed in ASTM D 3740 
and ASTM E 329. 

3.7.2.2 Capability Recheck 

If the selected laboratory fails the capability check, the Contractor will 
be assessed a charge of the cost of the recheck to reimburse the 
Government for each succeeding recheck of the laboratory or the checking 
of a subsequently selected laboratory. Such costs will be deducted from 
the contract amount due the Contractor. 

3.7.3 On-Site Laboratory 
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The Government reserves the right to utilize the Contractor's control 
testing laboratory and equipment to make assurance tests and to check the 
Contractorls testing procedures, techniques, and test results at no 
additional cost to the Government. 

3.7.4 Furnishing or Transportation of Samples for Testing 

Costs incidental to the transportation of samples or materials will be 
borne by the Contractor. Samples of materials for test verification and 
acceptance testing by the Government shall be delivered to the Corps of 
Engineers Division Laboratory, f.o.b., at an address to be identified for 
each type of test. Coordination for each specific test, exact delivery 
location, and dates will be made through the Contracting Officer at the 
Area Office. 

3 .8 COMPLETION INSPECTION 

3.8.1 Punch-Out Inspection 

Near the completion of all work or any increment thereof established by a 
completion time stated in the Special Clause entitled nCommencement, 
Prosecution, and Completion of Work," or stated elsewhere in the 
specifications, the CQC System Manager shall conduct an inspection of the 
work and develop a "punch listn of items which do not conform to the 
approved drawings and specifications. Such a list of deficiencies shall 
be included in the CQC documentation, as required by paragraph 
DOCUMENTATION below, and shall include the estimated date by which the 
deficiencies will be corrected. The CQC System Manager or staff shall 
make a second inspection to ascertain that all deficiencies have been 
corrected. Once this is accomplished the Contractor shall notify the 
Government that the facility is ready for the Government "Pre-Finalt' 
inspection. 

3.8.2 Pre-Final Inspection 

The Government will perform this inspection to verify that the facility is 
complete and ready to be occupied. A Government "Pre-Final Punch List" 
m a y  be developed as a result of this inspection. The Contractor's CQC 
System Manager shall ensure that all items on this list have been 
corrected and so notify the Government so that a "Final" inspection with 
the customer can be scheduled. Any items noted on the "Pre-Final" 
inspection shall be corrected in a timely manner. These inspections and 
any deficiency corrections required by this paragraph will be accomplished 
within the time slated for completion of the entire work or any particular 
increment thereof if the project is divided into increments by separate 
completion dates. 

3.8.3 Final Acceptance Inspection 

The Contractor's Quality Control Inspection personnel, his superintendent 
or other primary management person and the contracting Officer's 
representative will be in attendance at this inspection. Additional 
Government personnel including, but not limited to, those from Base/Post 
Civil Facility Engineer user groups, and major commands may also be in 
attendance. The final acceptance inspection will be formally scheduled by 
the Contracting Officer based upon results of the Pre-Final inspection. 
Notice will be given to the Contracting Officer at least 14 days prior to 
the final acceptance inspection and must include the Contractor's 
assurance that all specific items previously identified to the Contractor 
as being unacceptable, along with all remaining work performed under the 
contract, will be complete and acceptable by the date scheduled for the 
final acceptance inspection. Failure of the Contractor to have all 
contract work acceptably complete for this inspection will be cause for 
the Contracting Officer to bill the Contractor for the Government's 
additional inspection cost in accordance with the contract clause entitled 
"Inspection of Constructionm. 
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3.9 DOCUMENTATION 

The Contractor shall maintain current records providing factual evidence 
that required quality control activities and/or tests have been performed. 
These records shall include the work of subcontractors and suppliers and 
shall be on an acceptable form that includes, as a minimum, the following 
information: 

Contractor/subcontractor and their area of responsibility. 

Operating plant/equipment with hours worked, idle, or down for 
repair. 

Work performed each day, giving location, description, and by 
whom. When Network Analysis ( N U )  is used, identify each phase of 
work performed each day by NAS activity number. 

Test and/or control activities performed with results and 
references to specifications/drawings requirements. The control 
phase should be identified (Preparatory, Initial, Follow-up). 
List deficiencies noted along with corrective action. 

Quantity of materials received at the site with statement as to 
acceptability, storage, and reference to specifications/drawings 
requirements. 

Submittals reviewed, with contract reference, by whom, and action 
taken. 

Off-site surveillance activities, including actions taken. 

Job safety evaluations stating what was checked, results, and 
instructions or corrective actions. 

Instructions given/received and conflicts in plans and/or 
specifications. 

Contractor's verification statement. 

These records shall indicate a description of trades working on the 
project; the number of personnel working; weather conditions encountered; 
and any delays encountered. These records shall cover both conforming and 
deficient features and shall include a statement that equipment and 
materials incorporated in the work and workmanship comply with the 
contract. The original and one copy of these records in report form shall 
be furnished to the Government daily within [24] hours after the date(s1 
covered by the report, except that reports need not be submitted for days 
on which no work is performed. As a minimum, one report shall be prepared 
and submitted for every seven days of no work and on the last day of a no 
work period. All calendar days shall be accounted for throughout the life 
of the contract. The first report following a day of no work shall be for 
that day only. Reports shall be signed and dated by the CQC System 
Manager. The report from the CQC System Manager shall include copies of 
test reports and copies of reports prepared by all subordinate quality 
control personnel. 

3.9.1 Deficiency Tracking Log 

The Contractor shall establish and maintain, a daily formal deficiency 
tracking log that shall be kept at the job site. The log shall include, 
as a minimum, the following: 

a. Contract title and number. 

b. Date reported. 
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c. Reported by. 

d. Deficient work (By an identification number). 

e. Type of Deficiency (Construction = C, Safety = A). 

f. Description of corrective action(s) . 

g. Date corrected. 

h. Verified by. 

3 -10 SAMPLE FORMS - ATTACKMENTS 

Sample forms enclosed at the end of this section include: 

a. Attachment No. 1 - Sample of a Listing for the Definable Features 
of Construction Work. 

b. Attachment No. 2 - Preparatory Phase Checklist. 
c. Attachment No. 3 - Initial Phase Checklist. 
d. Attachment No. 4 - Construction Quality Control Reports. 
e. Attachment No. 5 - Test Report. 
f. Attachment No. 6 - Deficiency Tracking Log. 

3.11 NOTIFICATION OF NONCOMPLIANCE 

The Contracting Officer will notify the Contractor of any detected 
noncompliance with the foregoing requirements. The Contractor shall take 
immediate corrective action after receipt of such notice. Such notice, 
when delivered to the Contractor at the worksite, shall be deemed 
sufficient for the purpose of notification. If the Contractor fails or 
refuses to comply promptly, the Contracting Officer may issue an order 
stopping all or part of the work until satisfactory corrective action has 
.been taken. No part of the time lost due to such stop orders shall be 
made the subject of claim for extension of time or for excess costs or 
damages by the Contractor. 
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SECTION 01440 ATTACHMENT NO.l 
GUIDE FOR LISTING DEFINABLE FEATURES OF CONSTRUCTION WORK 

******  Contractor shall modify this guide to accommodate the project * * * * *  

DIVISION 1 - GENERAL REQUIREMENTS 

(a) Special Project procedures to include coordination of work, Project 
meetings, Submittals and Quality Control 

(b) Administrative Requirements 
(c) Environmental Protection 
(d) Historic Preservation 
(el Job Conditions 

DIVISION 2 - SITE WORK 
(a) Demolition 
(b) Removal and Disposal of Asbestos Materials 
(c) Excavation, Trenching and Backfilling for Utilities Systems to 
include sewer gravity drainage and water lines 
(d) Clearing and Grubbing, Backfilling for Buildings 
(el Grading 
(f) Fence, Chain-Link 
(g) Concrete for sidewalks and Curbs 
(h) Drilled Pile Foundation 
( i Bituminous Paving 
(j) Underground Sprinkler Systems 

DIVISION 3 - CONCRETE 

(a) Concrete Materials, Concrete Procedures, Concrete Formwork, Forms, 
Form Ties and Accessories, Concrete Reinforcement, Concrete - Accessories to Include Cast-in-Place Concrete, Specially 
Placed Concrete, Concrete Finishing, Concrete Curing and 

Grouting 
(b) Concrete Restoration and Cleaning 
(c) Precast Concrete 
(d) Electrical and Mechanical Inserts 
(el Testing 
( f Approval of Samples 

DIVISION 4 - MASONRY 
Masonry Procedures, Mortar, Mortar Accessories, Unit Masonry, 

Cavity Wall Construction to Include Bringing Inner and Outer 
Wythes Up Simultaneously, Reinforcement, Wall Ties, Flashing, 
Masonry Restoration and Cleaning 

Acceptance of Sample Panel for Cavity Wall Construction 
Composite Wall Construction 
Acceptance of Sample Panel for Composite Wall Construction 
CMU Partition Wall Construction to Include Prepared Openings for 

Ducts, Fire Dampers, Door Frames, Lintels and Bond Beams 
Acceptance of CMU Partition Wall Sample Panel 
Insulation and Waterproofing 
Testing 
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ATTACHMENT NO. 1 (continued) 
DIVISION 5 - METALS 

(a) Structural Steel Framing To Include Metal Materials and Methods, 
Metal Fastening, Metal Joints, Welding, Expansion Control and 
Miscellaneous Metals 

(b) Steel Roof Decking 
(c) High Strength Bolts 

DIVISION 6 - WOODS AND PLASTICS 
(a) Rough Carpentry To Include Framing, Prefabricated Structural Wood, 

Fasteners and Supports, Roof Sheeting, Siding and 
Sub-Flooring, Insulation and Flashing (b) Finish Carpentry To 
Include Wood Treatment, Finish Flooring, Cabinets and Closets 

DIVISION 7 - THERMAL AND MOISTURE PROTECTION 

(a) Damproofing and Waterproofing 
(b) Fireproofing 
(c) Insulation, Flashing and Sheet Metal, Roof Accessories, Sealants, 

Shingles, Roof Tiles and Membrane Roofing (Built-up and EPDM) 

DIVISION 8 - DOORS AND WINDOWS 
(a) Metal Doors and Frames, Wood and Plastic Doors, Special Doors, Door 

Opening kesemblies, Metal Windows, Wood and Plastic Windows, 
Special Windows, Glazing and Miscellaneous Hardware, Caulking 

DIVISION 9 - FINISHES 
Ceramic Tile 
Gypsum Wallboard To Include Special Framing, Shaft Wall Framing 

System, Ceiling and Wall Opening 
Acoustical Treatment to include Metal Suspension System for 

Acoustical Tile and Lay-In-Panel Ceiling 
wall Covering 
Carpeting 
Resilient Flooring 
Painting 
Furring (Metal) 
Plastering 

DIVISION 10 - SPECIALTIES 
(a) Metal Toilet Partitions 
(b) Raised Floor System 
(c) Movable Partitions 
(dl Wardrobe 
(el Fire Extinguisher Cabinets 
(f) Toilet Accessories 
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ATTACHMENT NO. 1 (continued 1 
DIVISION 11 - EQUIPMENT 

(a) Fueling System for Motor Vehicles 
(b) Adjustable Loading Ramps 
(c) Incinerator, Packaged Controlled Air 
(dl Incinerator, Medical Waste, General Purpose, Field Erected 
(e) Food Service Equipment 
(f) Government Furnished Equipment 

DIVISION 12 - FURNISHINGS 

Theater Chairs 
Blinds 
Drapes 
Lockers 
Training Equipment 
Furniture and Accessories 
Rugs and Mats 
Fabrics 

DIVISION 13 - SPECIAL CONSTRUCTION 
(a) RF Shielding 
(b) Sky Lights 
(c) Swimming Pool 
(dl Energy Monitoring and Control System (EMCS) 
(e) Pre-Engineered Structures 
(f) Liquid and Gas Storage Tanks 
(g) Vaults 

DIVISION 14 - CONVEYING SYSTEMS 
Shaft Construction To Include Guides and Guide Rails 
Car Assembly 
Machine Room Layout 
Entrances 
Operating and Signal Devices 
Fire/Emergency Power Operations 
Lighting, Power and Wiring 
Elevator Power Unit 
Acceptance Testing To Include Communications, Safety, Weights, 

Emergency and Fire Operations, Dispatch System 

DIVISION 15 - MECHANICAL 
(a) Insulation to Include: 

(1) Pipes 
( 2 )  Ducts 
( 3 )  Equipment 
(4) High Density Inserts, Insulation Protective Shields, Clips or 
U Bolt Supports for Multiple Pipe Hanger Supports 
(5) Perimeter Insulation 

SECTION 01440 Page 12 



Bio Plant Old Equalization Basin Closure 

ATTACHMENT NO. 1 (continued) 
(b) Plumbing Systems 

(1) Waste/Vent Piping To Include: Underground Soil Piping, Above 
Ground Soil Piping 
( 2 )  Interior Piping Rough-In To Include: Galvanized Black Iron 
and Copper Including Drains, Fittings, Valves and Piping Supports 
(3) Plumbing Fixtures To Include Flush Valves, Faucets and 
Accessories 
( 4 )  Cleaning, Balancing and Operational Testing 

(c) Heating systems 
(1) Equipment and System Accessories 
(2) Hot Water/Steam Piping Supports 
(3) Fuel Oil/Gas Piping and Supports 
(4) System Testing and Balancing 

(dl Air Distribution Systems 
(1) Equipment and Accessories 
(2) Duct Work To Include Galvanized, Aluminum, Flexible and 
Fiberglass, Supports, Dampers, Louvers, Diffusers, Duct Line 
Supports and Fire-Dampers 

(e) Refrigeration Systems 
(1) Equipment and Accessories 
( 2 )  Chilled Water/Condenser Water Piping and Supports 
( 3 ) Refrigerant Piping and Supports 
( 4 )  System Testing 

(f) Automatic Temperature Control Systems 
(1) Equipment and Materials 
(2) Installation of Materials and Equipment 
(3) System Testing 

(g) Underground Heat Distribution Systems 
(1) Manholes 
(2) Piping and Supports 
(3) Cathodic Protection 

(h) Sprinkler Systems 
(1) Equipment 
(2) Piping and Supports 
3 1 Accessories 

( i) Water Treatment Systems 
(j) Welding - Piping Systems 

DIVISION 16 - ELECTRICAL 
(a) Exterior Electrical Distribution, Aerial 

(1) Pole Setting 
( 2 )  Placement of Crossarms, Pins, Insulators, Pole Line Hardware 
and Conductors 
3 Placement of Fuse Cutouts, Surge Arresters, Reclosers, 
Potheads, Pole Mounted Transformers to Include Grounding 
Conductors, Testing and Cable Terminations 

(b) Exterior Electrical Distribution, Underground 
(1) Duct Line Excavation, Placement of Ducts and Misc. Materials 
(2) Placement of In Ground Junction or Pull Boxes and Manholes 
(3) Placement of Duct Bank Concrete Encasement 
( 4 )  Transformer Pad Placement 
( 5 Mounting of Pad Mounted Transformers 
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ATTACHMENT NO. 1 (continued) 
(6) Cable Placement to Include Splicing, Fire-Proofing and Cable 
Terminations 
( 7  ) Grounding Conductors and Testing 

( c )  Electrical Distribution, Interior 
(1) - Wiring Methods to Include Conduit Rough-in, Raceway Boxes, 
Outlet Boxes, Panelboard Cabinets, Placement of Conductors and 
Conduit Placement Below the Slab for Slab-On-Grade Construction 
(2) Wiring Devices, Panelboards, Switch-Boards and Lighting 
Fixtures 
( 3 )  Motors and Transformers 
( 4 )  Testing 

(d) Fire Detection and Alarm System 
(1) Wiring Methods to Include Conduit, Ground Rods, Detectors, 
Control Panels, Power Supply, Door Holders, Audible Fire Alarm and 
Annunciator Panel 
( 2 )  Testing 

---End of Attachment No.1--- 
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SECTION 01440 ATTACHMENT N0.2 
PREPARATORY PHASE CHECKLIST 

CONTRACTOR S NAME (Address ) 

Contract No.: Date Preparatory Held: 

Title: Spec Section: 

Drawing No (s) : 

Definable Feature of Work: 

A. PERSONNEL PRESENT: 

Name Position Company 

8. 
(List additional personnel on reverse side) 

B. DRAWINGS AM3 SPECS: 

I. Has each spec paragraph, contract drawing, and shop drawing been 
studied? YES NO 

11- Do all parties have up-to-date drawings and specifications? 
YES NO 

C. SHOP DRAWINGS INVOLVED: 

Transmittal/Item Code Contractor or Gov't Approval 
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ATTACHMENT N0.2 (continued) 
- D . MATERIALS : 

I. Are all materials on hand? YES NO 

11. Have all materials been checked for contract compliance against 
approved shop drawings? YES NO 

111. Items not on hand or not in accordance with transmittals (if not on 
hand, check during initial phase) : 

E. TESTS required in accordance with contract requirements: 

Tes t/Paragraph Frequency 

ACCIDENT PRFVENTION: Has Hazard Analysis been completed? 
YES NO 
If yes, attach a copy, if no, explain: 
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ATTACHMENT NO. 2 ( continued) 

G -  EQUIPMENT Requiring Operational Check: 

H. WORKMANSHIP: Have procedures for accomplishing work been reviewed with 
appropriate people? YES NO - 

I. PREVIOUS WORK: Has all preliminary work been accomplished in accordance 
with contract requirements and is this feature of work ready to start? YES 

NO - 
Explain any problems : 

J. HI-LIGHTING SPECIFIC ITEMS: Hi-light specific items noted during the 
Preparatory Phase inspection. ie, (Med. Voltage cable shall be hi-pot 
tested). 

K. OTHER COMMENTS : 

Quality Control Representative 
Signature 
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SECTION 01440 ATTACHMENT N0.3 
INITIAL PHASE CHECKLIST 

CONTRACTOR'S NAME (Address) 

Contract No. : Date Initial Held: 

Title : Spec Section: 

Drawing No (s) . : 
Definable Feature of Work: 

A. PERSONNEL PRESENT : 

Name Position Company 

1. 

2. 

B. MATERIALS being used are in strict accordance with the contract plans 
and 

specifications? YES - NO - 
If not, explain: 
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ATTACHMENT NO. 3 ( cont inued) 
C. WORKMANSHIP: 

I. Procedures and/or work methods witnessed are in strict compliance 
with the requirement of the contract specifications? YES NO 

If not, explain: 

11. Workmanship is acceptable? YES NO - 
State area where improvement is needed: 

D. SAFETY violations and corrective action taken: 

E. COMMENTS: 

Quality Control Representative 
Signature 
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SECTION 01440 ATTACHMENT N0.4 
DAILY CONSTRUCTION QUALITY CONTROL REPORT 
(Sample of Typical Contractor Daily Quality Control Report) 

CONTRACTORS NAME (Address 
- .  

Date Report No. Contract No. DAC ( ) 
65---C- Project Name and Location of work: 

Weather: [Clear] [P. Cloudy] [Cloudy] [Rain: inches] 
min.- [Temp -- max.1 Other Weather conditions 

1. Contractor (C) or Sub-contractor (S), and Area of Responsibility: 

2. Equipment Data. (Indicate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken) : 

a. Preparatory 

b. Initial 
Phase : 

C. Follow-up 
Phase : 
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DAILY CONSTRUCTION QUALITY CONTROL REPORT (Continued) 

5 .  Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7. Job Safety (Include deficiencies and corrective action taken: 

8 .  Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED 

CONTRACTOR'S QC SYSTEM MANAGER 
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SECTION 01440 ATTACHMENT N0.5 
TEST REPORT 

CONTRACTOR'S NAME (Address) 

STRUCTURE OR 
BUILDING CONTRACT 
NO. 

DESCRIPTION OF ITEM, SYSTEM OR PART OF SYSTEM 
TESTED : 

DESCRIPTION OF 
TEST : 

NAME AND TITLE OF PERSON IN CHARGE OF PERFORMING TESTS FOR CONTRACTOR: 

NAME 

TITLE 

SIGNATURE 

I HEREBY CERTIFY THAT THE ABOVE DESCRIBED ITEM, SYSTEM OR PART OF SYSTEM HAS 
BEEN TESTED AS INDICATED ABOVE AND FOUND TO BE ENTIRELY SATISFACTORY AS 
REQUIRED IN THE CONTRACT SPECIFICATIONS. 

SIGNATURE OF CONTRACTOR QUALITY CONTROL INSPECTOR 

DATE 
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SECTION 01440 ATTACHMENT NO. 6 
DEFICIENCY TRACKING LOG 

Construction Deficiency 

Safety Deficiency 

Contract No. 

Project Title 

1 Date (~eported(~eficient(~escription of Corrective IDate 
I 

l~e~ortedl By ( Work I Actions Taken 1 Corrected 
I 

1 verified 

I I I I I I 
I 

I I I I I I I 
- -  End of Section - -  
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SECTION 01500 
TEMPORARY CONSTRUCTION FACILITIES 

09/93 
MOD 3 /96  

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

1.1 -1 Site Plan 

The Contractor shall prepare a site plan indicating the proposed location 
and dimensions of any area to be fenced and used by the Contractor, the 
number of trailers to be used, entrance(s), utilities, and details of the 
fence installation. Any areas which may have to be graveled to prevent the 
tracking of mud shall also be identified. The Contractor shall also 
indicate any supplemental or other staging area. 

1.1.2 Identification of hnployees 

The Contractor shall be responsible for furnishing to each employee and for 
requiring each employee engaged on the work to display identification as 
approved and directed by the Contracting Officer. Prescribed 
identification shall immediately be delivered to the Contracting Officer 
for cancellation upon release of any employee. when required, the 
Contractor shall obtain and provide fingerprints of persons employed on the 
project. Contractor and subcontractor personnel shall wear identifying 
markings on hard hats clearly identifying the company for whom the employee 
works. 

1.1.3 Employee Parking 

Contractor employees shall park privately owned vehicles in an area 
designated by the Contracting Officer. This area will not,necessarily be 
within reasonable walking distance of the construction site. The 
Contractor shall provide transportation between the parking area and the 
construction site. Contractor employee parking shall not interfere with 
existing and established parking requirements of the facility. 

1.2 SUBMITTALS (Not Applicable) 

1.3 AVAILABILITY AND USE OF UTILITY SERVICES 

1.3 - 1  Payment for Utility Services 

The Government will make all reasonably required utilities available to the 
Contractor from existing outlets and supplies, as specified in the 
contract. Unless otherwise provided in the contract, the amount of each 
utility service consumed shall be charged to or paid for by the Contractor 
at prevailing rates charged to the Government or, where the utility is 
produced by the Government, at reasonable rates determined by the 
Contracting Officer. The Contractor shall carefully conserve any utilities 
furnished without charge. 

1.3.2 Meters and Temporary Connections 

The Contractor, at its expense and in a workmanlike manner satisfactory to 
the Contracting Officer, shall provide and maintain all necessary temporary 
connections, distribution lines, and meter bases (Government will provide 
meters) required to measure the amount of each utility usedfor the purpose 
of determining charges. The Contractor shall notify the Contracting 
Officer, in writing, 5 working days before final electrical connection is 
desired so that a utilities contract can be established. The Government 
will provide a meter after inspection and approval of the Contractor's 

SECTION 01500 Page 1 



Bio Plant Old Equalization Basin Closure 2 941 

temporary wiring installation. The Contracting Officer will then inform 
the Facility to make the final hot connection and install the meter(s). 
Under no circumstance shall the Contractor make the final electrical 
connection. Other utility connections shall be made by the Contractor as 
directed by the Contracting Officer. 

1.3.3 Advance Deposit 

An advance deposit for utilities consisting of an estimated month's usage 
or a minimum of $50.00 will be required. The last monthly bills for the 
Federal fiscal year (01 Oct through 30 Sep of the following year) will 
normally be offset by the deposit and adjustments will be billed or 
returned as appropriate. Services to be rendered for the next Federal 
fiscal year, beginning 1 October, will require a new deposit. Notification 
of the due date for this deposit will be mailed to the Contractor prior to 
the end of the current Federal fiscal year. 

1.3.4 Final Meter Reading 

Before completion of the project work and final acceptance of the work by 
the Government, the Contractor shall notify the Contracting Officer, in 
writing, 5 working days before termination is desired. The Government will 
take a final meter reading, disconnect service, remove the meter(s) and 
notify the Contractor of the final amount due, if any. The Contractor 
shall then remove all the temporary distribution lines, meter base(s), and 
associated paraphernalia, and restore all disturbed areas to original 
condition or better prior to final acceptance of the work by the 
Government.. The Contractor shall pay all outstanding utility bills before 
final acceptance of the work by the Government. 

1.3.5 Sanitation 

The Contractor shall provide and maintain within the construction area 
minimum field-type sanitary facilities approved by the Contracting Officer. 
Government toilet facilities will not be available to Contractor's 

personnel. 

1.3.6 Telephone 

The Contractor shall make arrangements and pay all costs for telephone 
facilities desired. 

1.4 BULLETIN BOARD, PROJECT SIGN, AND PROJECT SAFETY SIGN 

1.4.1 Bulletin Board 

Within fifteen days after receipt of the Notice To Proceed, the Contractor 
shall provide a weatherproof bulletin board not less than 36 by 48 inches 
in size for displaying the Equal Employment Opportunity poster, a copy of 
the wage decision contained in the contract documents, Wage Rate 
Information poster, and other information required or approved by the 
Contracting Officer. The bulletin board shall be located at the project 
site in a conspicuous place ,on the outside adjacent to the entrance of the 
job-site trailer(office1, easily accessible to all employees, as approved 
by the Contracting Officer. Legible copies of the aforementioned data 
shall be displayed until work under this contract is completed. Upon 
completion of work the bulletin board shall be removed by and remain the 
property of the Contractor. 

1.4.2 Project and Safety Signs - 

The requirements for the signs, their content, and location shall be 
provided at a location designated by the Contracting Officer. The signs 
shall be erected within 15 days after receipt of the Notice to Proceed. 
The data required by the safety sign shall be corrected daily, with light 
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colored metallic or non-metallic numerals. Upon completion of the project, 
the signs shall be removed and disposed of by the Contractor. 

1.4.2.1 Project Sign: 

The project sign shall conform to the requirements as indicated on 
Attachment No.1, attached hereto. 

1.4.2.2 Safety Sign: 

The safety sign shall conform to the requirements as indicated on 
Attachment No.2, attached hereto. The data required by the sign shall be 
corrected daily, with light colored metallic or non-metallic numerals. 
Numerals, including mounting hardware, shall be subject to the approval of 
the CO . 

1.4.2.3 Payment: 

No separate payment will be made for the sign work covered under this 
section of the specifications and all costs in connection therewith will be 
considered as a subsidiary obligation of the Contractor, covered by the 
contract prices in this contract. 

1.5 PROTECTION AND MAINTEUANCE OF TRAFFIC 

During construction the Contractor shall provide access and temporary 
relocated roads as necessary to maintain traffic. The Contractor shall 
maintain and protect traffic on all affected roads during the construction 
period except as otherwise specifically directed by the Contracting 
Officer. Measures for the protection and diversion of traffic, including 
the provision of watchmen and flagmen, erection of barricades, placing of 
lights around and in front of equipment and the work, and the erection and 
maintenance of adequate warning, danger, and direction signs, shall be as 
required by the State and local authorities having jurisdiction. The 
traveling public shall be protected from damage to person and property. 
The Contractor's traffic on roads selected for hauling material to and from 
the site shall interfere as little as possible with public traffic. The 
Contractor shall investigate the adequacy of existing roads and the 
allowable load limit on these roads. The Contractor shall be responsible 
for the repair of any damage to roads caused by construction operations. 

1.5.1 Haul Roads 

The Contractor shall, at its own expense, construct access and haul roads 
necessary for proper prosecution of the work under this contract. Haul 
roads shall be constructed with suitable grades and widths; sharp curves, 
blind corners, and dangerous cross traffic shall be avoided. The 
Contractor shall provide necessary lighting, signs, barricades, and 
distinctive markings for the safe movement of traffic. The method of dust 
control shall be adequate to ensure safe operation at all times. Location, 
grade, width, and alignment of construction and hauling roads shall be 
subject to approval by the Contracting Officer. Lighting shall be adequate 
to assure full and clear visibility for full width of haul road and work 
areas during any night work operations. Upon completion of the work, haul 
roads designated by the Contracting Officer shall be removed. 

1.5.2 Barricades 

The Contractor shall erect and maintain temporary barricades to limit 
public access to hazardous areas. Such barricades shall be required 
whenever safe public access to paved areas such as roads, parking areas or 
sidewalks is prevented by construction activities or as otherwise necessary 
to ensure the safety of both pedestrian and vehicular traffic. Barricades 
shall be securely placed, clearly visible with adequate illumination to 
provide sufficient visual warning of the hazard during both day and night. 
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Barricades and other physical protection shall be in accordance with EM 
385-1-1. 

1.6 CONTRACTOR'S TEMPORARY FACILITIES 

1.6.1 Administrative Field Offices and Storage Areas 

The Contracting Officer will designate an area within which the Contractor 
shall be permitted to place administrative or storage trailers for 
equipment and limited construction materials other than in trailers. The 
Contractor shall provide and maintain administrative field office 
facilities within the construction area at the designated site. Government 
office and warehouse facilities will not be available to the Contractor's 
personnel. 

1.6.1.2 Storage Area (s) : 

The Contractor may construct a temporary 6-foot high chain link fence 
around all trailers and materials. Fence posts may be driven in lieu of 
concrete bases where soil conditions permit. No trailers, materials, or 
equipment shall be placed or stored outside the fenced area unless such 
trailers, materials or equipment are assigned a separate and distinct 
storage area by the CO away from the vicinity of the construction site but 
within the boundaries of the Post. At no time shall trailers, equipment or 
materials be open to public view with the exception of those items which 
are in support of ongoing work on any given day. Materials shall not be 
stockpiled outside the fence in preparation for the next day's work. At the 
end of each work day, mobile equipment such as tractors, wheeled lifting 
equipment, cranes, trucks and like equipment shall be parked within the 
fenced area. 

1.6.1.3 Supplemental Storage Area(s) : 

Upon request of the Contractor, the CO will designate another or 
supplemental area for the Contractor's use and storage of trailers, 
equipment and materials. This area may not be in close proximity to the 
construction site, but shall be within the boundaries of the Post. Fencing 
of materials or equipment [will] [will not] be required at this site; 
however, the Contractor shall be responsible for cleanliness and 
orderliness of the storage area used. The Contractor shall be responsible 
for the security of any materials or equipment stored in this area. No 
utilities will be provided to this area by the Government. 

1.6.1.4 Appearance of Trailers: 

Trailers utilized by the Contractor, whether for the purpose of 
administrative use or materials storage, shall present a clean and neat 
exterior appearance and be in a state of good repair. Trailers which, in 
the opinion of the CO, are not in good repair shall not be allowed on the 
post. 

1.6.1.5 Equipment: 

Any item of construction equipment, with the exception of hand tools, which 
becomes inoperable shall be repaired within five (5) working days or 
removed from the construction site. 

1.6.1.6 ~aintenance of Storage Area(s): 

It shall be the responsibility of the Contractor to keep a M  fencing in a 
state of good repair and proper alignment. Should the Contractor elect to 
traverse grassed or other areas without paving that are not established 
roadways, with construction equipment or other vehicles, such grassed or 
other areas shall be covered with a layer of gravel as necessary to prevent 
rutting and to prevent the tracking of mud onto paved or established 
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roadways. Gradation of the gravel shall be at the discretion of the 
Contractor. The Contractor shall be responsible for the cutting of grass 
located within the boundaries of the construction site for the duration of 
the project. Grass and vegetation along fences, buildings, under trailers 
and in areas not accessible to mowers shall be edged or trimmed neatly. 

1.6.1.7 Sanitation: 

It shall be the responsibility of the Contractor to provide and maintain 
minimum field-type sanitary facilities, approved by the CO, within the 
construction area. Present Government toilet facilities will not be 
available to the Contractor's personnel. 

1 .6 Telephone : 

The Contractor shall be responsible for making all arrangements and paying 
all cost for telephone facilities he may require. 

1.6.2 NOT USED 

1.6.3 Security Provisions 

Adequate outside security lighting shall be provided at the Contractor's 
temporary facilities. The Contractor shall be responsible for the security 
of its own equipment; in addition, the Contractor shall notify the 
appropriate law enforcement agency requesting periodic security checks of 
the temporary project field office. 

1.7 NOT USED 

1.10 CLEANUP 

Construction debris, waste materials, packaging material and the like shall 
be removed from the work site daily. Any dirt or mud which is tracked onto 
paved or surfaced roadways shall be cleaned away. Materials resulting from 
demolition activities which are salvageable shall be stored within the 
fenced area described above or at the supplemental storage area. Stored 
material not in trailers, whether new or salvaged, shall be neatly stacked 
when stored. 

1.11 RESTORATION OF STORAGE AREA 

Upon completion of the project and after removal of trailers, materials, 
and equipment from within the fenced area, the fence shall be removed and 
will become the property of the Contractor. Areas used by the Contractor 
for the storage of equipment or material, or other use, shall be restored 
to the original or better condition. Gravel used to traverse grassed areas 
shall be removed and the area restored to its original condition, including 
top soil and seeding as necessary. 

PART 2 PRODUCTS (Not Applicable) 

PART 3 EXECUTION (Not Applicable) 

- -  End of Section -- 
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SECTION 01560 
ENVIRONMENTAL PROTECTION (PROJECT SITE) 

PART 1 GENERAL 

1.1 DEFINITIONS 

For the purpose of this specification environmental pollution is defined as 
the presence of chemical, physical, or biological elements or agents which 
adversely affect human health or welfare, unfavorably alter ecological 
balances of importance to human life, and may affect other species and 
natural resources of importance to man. 

1.2 REFERENCES : 

The publications listed below form a part of this specification to the 
extent referenced. The publications are listed in the text by basic 
designation only. 

CODE OF FED= REGULATIONS (CF'R) 

29 CFR 1910.94-SUBPART G Occupational Health and Environmental Control 

40 CFR 261 

40 CFR 262 

Identification and Listing of Hazardous Waste 

Generators of Hazardous Waste 

40 CFR 263 Transporters of Hazardous Waste 

40 CFR 264 Owners and Operators of Hazardous Waste 
Treatment, Storage, and Disposal Facilities 

49 CFR 178 Shipping Container Specifications 

CORPS OF ENGINEERS (COE) 

VESCH 

Perspective on Flood Plain Regulations for 
Flood Plain Management (1976) 

Implementation of Executive Order 11988 on 
Flood Plain Management (March 1984 

Safety and Health Requirements Manual 
(September 1996) 

VIRGINIA SOIL AND WATER CONSERVATION COMMISSION (VSWCC) 

Virginia Erosion and Sediment Control 
Handbook (1992) 

VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY 

VR 680-14-19 Permit 

1.3 SUBMITTALS 

Virginia Pollutant Discharge Elimination 
Sys tem 

(VPDES) General Permit For Storm Water 
Discharges From Construction Sites 

The contractor shall submit the following in accordance with Section 01300 
SUBMITTAL PROCEDURES. 

SD-01 Data 
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Preconstruction Survey; GA 

Prior to commencement of work the Contractor shall perform a preconstruction 
survey of the project site with the Contracting Officer and take photographs 
showing existing environmental conditions in and adjacent to the site. A 
brief report of the results of this survey shall be prepared by the 
contractor and copies furnished to the Contracting Officer. The contractor 
shall certify that he has read and understands regulations 29 CFR 
1910.94-SUBPART G, 40 CFR 261, 40 CFR 262, 40 CFR 263, 40 CFR 264, 49 CFR 178, 
EP-1165-2-304, ER-1165-2-26, VR 680-14-19, and VESCH, and provide proof that 
he has performed work in accordance with these regulations. 

Environmental Protection Plan; GA 

The Contractor shall submit for approval within 10 days after Notice to 
Proceed, and prior to any work on the site, his written Environmental 
Protection Plan-The Contractor shall meet with the Contracting Officer, to 
discuss the proposed Environmental Protection Plan and to develop mutual 
understanding relative to the details of environmental protection, including 
measures for protecting natural resources, required reports, and other 
measures to be taken. The plan shall demonstrate compliance with 29 CFR 
1910.94-SUBPART G, 40 CFR 261, 40 CFR 262, 40 CFR 263, 40 CFR 264, 49 CFR 178, 
EM 385-1-1, EP-1165-2-304, ER-1165-2-26, VR 680-14-19, and VESCH. 

Erosion Control Plan; GA 

The contractor shall, within 10 days after the Notice to Proceed, submit an 
Erosion Control Plan in accordance with VESCH and as otherwise specified for 
approval of the Contracting Officer, showing the Contractor's scheme for 
controlling erosion and disposing of wastes. The Erosion Control Plan shall 
include as a minimum the following items indicating adequate measures to: 

a. Reduce by the greatest extent practicable the area and duration 
of exposure of readily erodible soils. 

b. Protect the soils by use of temporary vegetation, or seeding and 
mulch, or by accelerating the establishment of permanent vegetation. 
Complete and protect segments of work as rapidly as is consistent 

with construction schedules. 

c. Retard the rate of runoff from the construction site and control 
disposal of runoff. 

d. Sprinkle or apply dust suppressors, or otherwise keep dust within 
tolerable limits on haul roads and at the site. 

e. Borrow areas furnished by the contractor shall be at a location 
where pollution from the operation can be minimized. Locations 
should be avoided where pollution would be inevitable. 

f. Provide temporary measures for the control of erosion in the 
event construction operations are suspended for any appreciable 
length of time. 

g. Provide protection against discharge of pollutants such as 
chemicals, fuel, lubricants, or sewage into any stream. 

h. Locate sanitary facilities away from streams, wells, or springs. 
. - 

Hazardous Waste Disposal Permit ; FIO 

Submit copies of state and local permit or license showing such agencies' 
approval of the disposal plan. 
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VR 680-14-19 Permit; FIO 

The Contractor shall provide a copy of his application for the VR 680-14-19 
permit at least five days prior to submittal to appropriate office of the 
commonwealth of Virginia. The Contractor shall obtain the VR 680-14-19 
Permit in accordance with Virginia Pollutant Discharge Elimination System 
(VPDES) General Permit For Storm Water Discharges From Construction Sites 
and provide a copy to the Contracting Officer prior to any work on the site. 

1.4 GENERAL REQUIREMENTS 

1.4.1 General 

The work covered by this section consists of furnishing all labor, materials 
and equipment and performing all work required for the prevention of 
environmental pollution during and as the result of construction operations 
under this contract. In the event the measures set forth in other Technical 
Provisions of these specifications and this Section conflict, the most 
stringent standard shall apply. The control of environmental pollution 
requires consideration of air, water, and land. 

1.4.2 Provisions 

Provide and maintain, during the life of the contract, environmental 
protection. 
Plan for and provide environmental protective measures to control pollution 
that develops during normal construction practice. Plan for and provide 
environmental protective measures required to correct conditions that 
develop during the construction of permanent or temporary environmental 
features associated with the project. 

1.4.3 Compliance 

The contractor shall comply with Federal, state, and local regulations 
pertaining to the environmental pollution control and abatement, including 
but not limited to water, air, land, and noise pollution. All applicable 
provisions of the Corps of Engineers Manual, EM 385-1-1, entitled "Safety 
and Health Requirements Manualn in effect on the date of solicitation, as 
well as the specific requirements stated elsewhere in the contract 
specifications shall be strictly observed and enforced. 

PART 2 PRODUCTS (Not Applicable) 

PART 3 EXECUTION 

3.1 NOTIFICATION 

The Contracting Officer will notify the contractor in writing of any 
non-compliance with the foregoing provisions and the action to be taken. 
The contractor shall, after receipt of such notice, immediately take 
corrective action. Such notice, when delivered to the contractor or his 
authorized representative at the site of the work, shall be deemed 
sufficient for the purpose. If the contractor fails or refuses to comply 
promptly, the Contracting Officer may issue an order stopping all or part of 
the work until satisfactory corrective action has been taken. No part of 
the time lost due to any such stop orders shall be made the subject of a 
claim for extension of time or for excess costs or damages by the contractor 
unless it was later determined that the contractor was in compliance. 

3 .2 SUBCONTRACTORS . - 

Compliance with the provisions of this section by subcontractors will be the 
responsibility of the contractor. 

3.3 PROTECTION OF WATER RESOURCES: 
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The contractor shall not pollute streams, lakes or reservoirs with fuels, 
oils, bitumens, calcium chloride, acid construction wastes or other harmful 
materials. It is the responsibility of the contractor to investigate and 
comply with all applicable Federal, State, County and Municipal laws 
concerning pollution of rivers and streams. All work under this contract 
shall be performed in such a manner that objectionable conditions will not 
be created in streams through or adjacent to the project areas. 

3 - 4  INDUSTRIAL POLLUTION HAZARDS 

Hazardous substances as defined in 40 CFR 261 or as defined by applicable 
state and local regulations, and dust which poses air pollution hazards 
shall be controlled as approved to comply with all applicable laws which 
govern the work. 

3.4.1 DUST CONTROL 

The contractor shall maintain all work areas free from dust which would 
contribute to air pollution. Approved temporary methods of stabilization 
consisting of sprinkling, chemical treatment, light bituminous treatment or 
similar methods will be permitted to control dust. Sprinkling, to be 
approved, must be repeated at such intervals as to keep all parts of the 
disturbed area at least damp at all times, and the contractor must have 
sufficient competent equipment on the job to accomplish this if sprinkling 
is used. Dust control shall be performed as the work proceeds and whenever 
a dust nuisance or hazard occurs. 

3.5 MAINTENANCE OF POUUTION CONTROL FACILITIES DURING CONSTRUCTION: 

During the life of this contract the contractor shall maintain all 
facilities constructed for pollution control under this contract as long as 
the operations creating the particular pollutant are being carried out or 
until the material concerned has become stabilized to the extent that 
pollution is no longer being created. 

3.6 MAINTENANCE OF PERMITS 

The Contractor shall immediately provide to the Contracting Officer two 
copies of any modification, revocation or reissuance of any applicable 
permit required to complete the work. The Contractor shall provide two 
copies of all correspondence with Federal, State or Local Government offices 
regarding any applicable permit within 5 days. The Contractor shall notify 
the Contracting Officer in writing at least 5 days prior to any visit to the 
site by any Federal, State or Local Government office, other than those 
scheduled by the Contracting Officer, scheduled to observe compliance with 
applicable permits provided the Contractor receives at least 5 days notice. 
Otherwise the Contractor shall immediately provide the Contracting Officer 
written notice of the date, time, office(s1 participating and features to be 
observed by the most expeditious means available. 

- -  End of Section - -  
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SECTION 01700 
AS-BUILT RECORD DRAWINGS AND SHOP DRAWINGS 

PART 1 GENERAL 

1.1 GENERAL: 

The Contractor shall, upon completion of each facility under this contract, 
provide the Contracting Officer as-built record contract drawings and 
as-built reproducible shop drawings. 

1.2 AS-BUILT CONTRACT DRAWINGS: 

1.2.1 Record of Job Progress Changes and Corrections 

During the progress of the job, the Contractor shall keep a careful record at 
the job site of all construction changes and corrections from the layouts and 
details and conditions shown on the drawings. These as-built contract 
drawings shall be a record of the construction as installed and completed by 
the Contractor. They shall include all the information shown on the contract 
set of drawings, and all deviations, modifications, or changes from those 
drawings, however minor, which were incorporated in the work, including all 
additional work not appearing on the contract drawings, and all changes which 
are made after any final inspection of the contract work. The as-built 
drawings changes shall be annotated in a single color (RED) and shall 
indicate in addition to all changes and corrections, the actual location, 
kinds and sizes of all subsurface utility lines. In order that the location 
of these lines and appurtenances may be determined in the event the surface 
openings or indicators become covered over or obscured, the as-built drawings 
shall show, by offset dimensions to two permanently fixed surface features, 
the end of each run including each change in direction. Valves, splice boxes 
and similar appurtenances shall be located by dimensioning along the utility 
run from a reference point. The depth below the surface of each run shall 
also be recorded at each high and low point. 

1.2.2 Additional Work: 

In the event the Contractor accomplished additional work which changes the 
as-built conditions of the facility after submission of the final as-built 
drawings, the Contractor shall furnish revised and/or additional drawings as 
required to depict final as-built conditions. The requirements for these 
additional drawings will be the same as for the as-built drawings specified 
in this paragraph. 

1.2.3 Daily Record of --Built Conditions: 

The Contractor shall maintain a full-size set of contract drawings for 
depicting the record of as-built conditions. These as-built drawings shall 
be maintained in a current condition at all times during the entire 
contract period and shall be readily available for review by the CO at all 
times. All changes from the contract plans which are made in the work, or 
additional information which might be uncovered in the course of 
construction, shall be recorded on the prints accurately and neatly by 
means of details and notes using clearly contrasting single colored (RED) 
pen to permit ready identification of the change to the print. The 
as-built drawings shall reflect correctly scaled drawings of the 
construction as actually performed, and include but not be limited to 
as-built features showing: 

a. Complete and accurate scaled drawings of as-built conditions 
that are changed from the contract drawings. 
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b. Layout and schematic drawings of electrical circuits, pole 
lines, and piping, etc. 

c. Correct dimensions and details transferred from shop drawings 
and contract changes. 

d. Correction of alignment, cross section, and layout of 
earthwork, roadways, etc. 

e. Actual location of anchors, embedded items, construction and 
control joints, depth of footings, etc., for concrete and masonry 
work. 

f. Changes in location of equipment and architectural features. 

g. Deletion of phrases such as "optional requirementIn or "or 
equal,", etc., with a listing of the specific items of material or 
equipment provided. 

h. Unusual or uncharted obstructions encountered in the contract 
work area during construction. 

i. Location, extent, thickness, and size of stone protection, 
particularly where it will be covered by water. 

j. Actual invert locations and elevations, where different from 
those shown on the contract drawings, for utility and process 
pipelines. 

k. The Contractor shall complete the AS-BUILT DRAWING CHECKLIST, 
attached hereto, and submit it with the as-built drawings. 

1.2.4 Submittal to the Contracting Officer for Review and Approval: 

Two sets of the as-built marked-up drawings shall be delivered to the CO, 
at the time of beneficial occupancy of each structure or facility involved 
under this contract, for review and approval. This submittal shall include 
a copy of the AS-BUILT DRAWING CHECKLIST signed by the CQC Manager. If, 
upon review of the as-built drawings, errors and/or omissions are found, 
the as-built marked-up prints will be returned to the Contractor for 
correction. The Contractor shall complete the corrections and return the 
drawings to the CO upon transfer of the facility. 

1.3 AS-BUILT SHOP DRAWINGS: 

Upon completion of each separate facility or phase of work under this 
contract, the Contractor shall provide a complete reproducible set of all 
shop drawings as finally approved and one set of prints. These shop 
drawings shall show all changes made up to the time the equipment, 
materials or general construction was completed and accepted. This 
requirement applies only to those features that are extensions of design 
(including but not limited to pre-engineered metal buildings and similar), 
designs provided by the contractor (including but not limited to sprinkler 
systems and similar), and approved deviations from the contract drawings. 
Reproducible drawings shall be on Mylar drafting media or approved equal. 

1.4 PAYMENT FOR AS-BUILTS CONTRACT/SHOP DRAWINGS: 

No separate payment shall be made to the Contractor for preparation of 
either As-Built Contract Drawings or As-Built Shop Drawings. If the 
Contractor fails to maintain the in-progress as-built contract/shop 
drawings as required herein, the CO will deduct from the monthly progress 
payment, an amount representing the estimated monthly cost of maintaining 
the record drawings, and will continue deduction of the 109 retainage even 
after 50% completion of the contract. In addition, final payment with 
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respect to separately priced facilities or the contract as a whole, will be 
withheld until proper as-built contract/shop drawings have been provided to 
the CO. 
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AS-BUILT DRAWINGS CHECKLIST 

Contractor I Date 
Project 

Check one of the following: YES NO N/A 

Contract # 

1. Revisions to site layout plans indicated. - 

2. Site Grading Plan: 

a. Finish grade change indicated. 

b. Manhole location & invert elevations 
shown correct. - - - 
c. Finish floor elevations of building(s1 
shown correct. - - - 
d. Road locations with turn outs, 
drainage, etc. 

3. Exterior utility lines, locations 
(actual routing), type of material and heat 
tracing, size & type of valves, drain cocks, 
air rents, etc., all shown correct for the 
following: 

a. Gas - - - 
b. Water 

d. Condensate 

e. Sanitary Sewer - - - 
f. Electrical Power - - - 
g. Communications, Fire alarms, etc. - - - 
4. All road layouts & detail revisions noted. - 
5. Record temporary water, power, or any 
other utility or structural appurtenance 
abandoned in place. - - - 
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- 
Check one of the following: 
6. Architectural: 

YES 

a. Floor plans dimensional changes noted. - 

b. Door locations size & swing revisions 
indicated. - 
c. Interior finish schedule changes noted. - 
d. All wall section and detail changes 
noted. - 
e. Roof plan drain locations, scuppers, 
roof mounted equipment and slope shown 
correct. - 

f. All Equipment Schedules corrected to 
reflect actual equipment installed or 
furnished. - 
g. Reflected ceiling plan shows actual 
mechanical and electrical access panels, 
grill opening locations. - 
7. Structural: 

a. Footing plan revisions noted. Elevation 
of bottom of footings and type of 
material (soil) . - 

- b. All schedules for footings columns, beams 
and girders shown as actually constructed. - 
c. Concrete equipment pads shown in correct 
location, size and reinforcement. - 
d. Floor framing plan dimensions, section cuts, 
expansion joints, construction joints, and 
floor openings shown correct. - 
e. Concrete structural details indicate 
actual steel reinforcement provided. - 
f. All miscellaneous stnictural supports for 
architectural, mechanical & electrical 
items shown as erected. - 
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Check one of the following: 

8. Mechanical: 

a. Plumbing layout correct as shown. 

b. Riser diagrams correct as shown. 

c. Interior roof drain shown in correct 
locations. 

d. Fire sprinkler system installed as shown. 

e. Heating and air conditioning layout 
correct as shown. 

f. Equipment connections shown in actual 
locations. 

g.. Equipment sizes & data shown on schedules 
are as installed. 

h. Sequence of operations, controls, etc, 
revised to reflect system installed. 

9. Electrical: 

a. Conduit layout for receptacles 

b. All changes to riser and one line diagrams 
noted. 

c. Panel board configuration shown correct. 

d. Changes in equipment control circuits. 

e. Relocations of telephone outlets (paging 
outlets) and fire detectors shown on plans. 

f. Panel board circuit diagrams & schedules 
revision noted on drawings. 

g. Distribution system changes (wire sizes, 
type & routing) indicated on drawings. 

h. Street lighting layout shown as installed. 

i. Switchgear configuration changes reflected 
on drawings. 

YES 
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*- 4 Check one of the following: 

. . 

YES NO N/ A 

10. Cross out such work as "optional 
requirement", "or equal", etc. and list 
specifically the items of material provided - - - 
11. When catalog cuts, schematic drawings, parts 
lists, etc. are necessary to supplement marked-up 
contract drawings, clearly delineate what is 
actually installed if more than one size or model 
is illustrated. If more than one size or model is 
used on the job, indicate locations where each 
model is used. - - - 
12. All executed contract modifications have 
been incorporated as appropriate. - - - 
13. In some cases as-built shop drawings will 
be required. If required by the contract, the 
same procedure should be followed for as-built 
drawings. Note that a complete set of shop 
drawings are submitted to the user, therefore, 
shop drawing data must also reflect as-built 
conditions. - - - 

CERTIFICATION OF AS-BUILT CHECKLIST 

- - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Date Contractor Quality Control 

Manager Signature 
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PART 2 PRODUCTS (This Part Not Used) 

PART 3 EXECUTION (This Part Not Used) 
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NORFOLK DISTRICT 

FILE NUMBER REVIS ION 

RAD 256-1.1 - 
RAD 256-1.2 - 
RAD 256-1.3 - 
RAD 256-1.4 - 
RAD 256-1.5 - 
RAD 256-1.6 - 

SECTION 01850 

CONTRACT DRAWINGS 
03/96 

TITLE 

T-1 TITLE SHEET 
T-2 ORIENTATION AND ACCESS MAP 
C-1 EXISTING SITE PLAN 
C-2 DEMOLITION AND SALVAGE PLAN 
C-3 FINAL GRADING PLAN 
C-4 EROSION/SEDIMENT CONTROL AND FENCE NOTES 

AND DETAILS 

PART 2 (Not Applicable) 

PART 3 (Not Applicable) 

- -  End of Section - -  
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SECTION 01006 

SPECIAL WORK RESTRICTIONS AND REQUIREMENTS for RAAP 
Feb 94 

PART 1 GENERAL 

1.1 SUMMARY All project phasing and sequencing shall be coordinated with 
the Contracting Officer and the Operating Contractor. 

1.2 DEFINITIONS: 
The following definitions apply to the sections within this project: 

a. Facility: Radford Army Ammunition Plant, Radford, Virginia. 

b. CO: Contracting Officer or his designated representative. 

c. Operating Contractor: Alliant Techsystems Inc. 

d. Earth-disturbing activity: Any activity which has the potential 
to disturb the soil on the project site, including but not limited to 
clearing, grubbing, excavation, backfilling, grading, drilling, 
boring, and vehicle movement (either wheeled, tracked, skidded, or 
dragged) . 

1.3 SUBMITTALS (Not Applicable) 

1.4 COOPERATION WITH USING AGENCY AND OTHER CONTRACTORS 

Note that Operating Contractor, formerly Hercules Inc., is now Alliant 
TechSystem. During the period of this contract, other contracts may be in 
force for the construction of other features of work on or adjacent to the 
site of work being accomplished under this contract. It shall be the 
responsibility of the Contractor on this contract to be fully informed of 
the extent of the limits of work to be performed by other contractors. 
Should there be any conflict between these limits, it shall be brought to 
the attention of the CO and the CO's decision shall be final. Also, prior 
to completion of work under this contract, members of the Using Agency may 
be performing work or occupying facilities on or adjacent to the area. The 
Contractor shall arrange his plant and shall schedule and perform this work 
so as to effectively cooperate with all other Contractors and Government 
agencies. 

1.5 COORDINATION BETWEEN CONTRACTORS 

It shall be the responsibility of the Contractor on this contract to be 
fully informed of the extent of the limits of work to be performed by other 
Contractors. Should there be any conflict between these limits, it shall be 
brought to the attention of the Contracting Officer and the Contracting 
Officer's decision shall be final 

1.6 PERSONNEL RESTRICTIONS 

Personnel are limited to the immediate site areas and shall not enter 
buildings or facilities not involved in the work. All employees of the 
Contractor will be subject to all rules and regulations of Alliant 
TechSystem and which pertain to personnel. The Contractor sh-all erect 
fences and signs as specified. The Contractor's plans for restricting 
personnel access to the project site shall be submitted for approval as a 
part of the Job Hazard Analysis. This will include restrictions put in 
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p l ace  by the  Contractor-supplied Archaeological Monitor (C-SAM) i f  such 
r e s t r i c t i o n s  have t o  be put i n  p lace  due t o  a rchae log ica l  i n v e s t i g a t i o n s .  

1 . 7  TRANSPORTATION FACILITIES 

The f a c i l i t y  i s  served by an a l l  weather sur faced  road network. Road(s)  
w i th in  the m i l i t a r y  r e se rva t ion  proposed t o  be used by t h e  Contractor  s h a l l  
be subjec t  t o  p r i o r  approval of t h e  Post a u t h o r i t i e s  and such roads,  i f  
used, s h a l l  be maintained throughout cons t ruc t ion  and s h a l l  be r e s t o r e d  t o  
a s  good condi t ion  a s  e x i s t e d  p r i o r  t o  t h e i r  use. The Contractor  s h a l l  a l s o  
cons t ruc t ,  sub jec t  t o  approval,  such temporary haul roads and b r idges  as  may 
be necessary f o r  conducting h i s  work. Any such temporary cons t ruc t ion  s h a l l  
be removed and t h e  a f f e c t e d  area  r e s t o r e d  t o  i t s  o r i g i n a l  condi t ion .  A l l  
c o s t s  f o r  t h e  use of e x i s t i n g  t r a n s p o r t a t i o n  f a c i l i t i e s ,  f o r  t h e  
cons t ruc t ion  of temporary f a c i l i t i e s ,  and f o r  maintenance, r e p a i r ,  removal 
and r e s t o r a t i o n  s h a l l  be borne by t h e  Contractor .  

1 . 7 . 1  Road R e s t r i c t i o n s  

The movement of a l l  veh ic l e s  within t h e  Post s h a l l  be  confined t o  t h e  r o a d s  
designated and s h a l l  comply with t r a f f i c  r egu la t ions  within t h e  Post .  Other  
roads may be used only  with t h e  approval of t h e  Contract ing Of f i ce r  

1 .7 .2  Loading Limi ta t ions  

Load l i m i t  f o r  a l l  roads within t h e  boundaries of RAAP i s  8 tons .  For 
bidding purposes, t h e  Contractor  may exceed these  l i m i t s  t o  8 tons  pe r  a x l e .  

1 . 7 . 3  Cleated Vehicles  

Clea ted  vehic les  s h a l l  not be  moved over  sur faced  roads except a t  t h e  
immediate s i t e  of t h e  a rea  where they a r e  t o  be used. 

1 .7 .4  Use of Roads 

The Contractor s h a l l  keep a l l  roads c l e a r  of a l l  obs t ruc t ions  and f r e e  o f  
mud and o ther  fo re ign  m a t e r i a l s  r e s u l t i n g  from opera t ions .  The C o n t r a c t o r ' s  
veh ic l e s  s h a l l  a t  no time fo l low a  v e h i c l e  c l o s e r  t han  50 f e e t ,  and a l l  
veh ic l e s  s h a l l  p u l l  o f f  t h e  road and come t o  a  complete s t o p  when meeting 
emergency veh ic l e s  and veh ic l e s  with f l a s h i n g  l i g h t s .  Post speed l i m i t s  and 
t r a f f i c  con t ro l s  w i l l  be observed. 

1 . 7 . 5  Bridge Limi ta t ions  

The N e w  River b r idge  i n  t h e  P lant  has an H-20 l i v e  load  l i m i t  a s  des igna ted  
by t h e  American Associa t ion  of S t a t e  Highway O f f i c i a l s ,  and t h i s  l i m i t  s h a l l  
no t  be exceeded. Loads wider than 10-1/2 f e e t  o r  h igher  than  16 f e e t  s h a l l  
not be moved over t h e  br idge  without p r i o r  approval of t he  Cont rac t ing  
O f f i c e r .  

1 . 7 . 6  Personnel Transpor ta t ion  Within the  Plant 

Contractor  owned veh ic l e s  s h a l l  be used t o  t r anspor t  workers from t h e  
en t rance  ga te s  t o  t h e  work s i t e s ,  be equipped with approved f i r e  
ex t inguisher  and f i r s t  a i d  k i t s ,  and meet a l l  laws and r egu la t ions  f o r  
t r anspor t ing  person(s1  on s t a t e  of V i rg in i a  highways. P r iva te  owned 
veh ic l e s  w i l l  not be allowed i n  t h e  Plant  a rea  wi th in  t h e  s e c u r i t y  fence .  
Buses and o t h e r  approved veh ic l e s  used f o r  t r a n s p o r t  of workers on ly  may be  
parked overnight i n s i d e  t h e  g a t e  i n  t h e  a rea  t o  be des ignated  a t  t h e  t i m e  of 
cons t ruc t ion .  
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1 . 7 . 7  Vehicle Passes 

Only o f f i c i a l  Cont rac tors '  v e h i c l e s  which a r e  used i n  t h e  performance of  t h e  
work w i l l  be  permi t ted  w i t h i n  t h e  P lan t .  Each Cont rac tor  v e h i c l e  u t i l i z e d  
w i t h i n  t h e  P lan t  s h a l l  be equipped with an approved f i r e  ex t ingu i she r  and 
f i r s t  a i d  k i t .  A v e h i c l e  p a s s  w i l l  be i ssued  t o  approved veh ic l e s  upon 
r eques t  t o  t h e  Plant  S e c u r i t y  O f f i c e r .  No veh ic l e s  w i l l  be allowed t o  e n t e r  
t h e  P lan t  u n t i l  such pe rmi t s  have been i ssued .  

1 . 7 . 8  Use of Roads Within t h e  P lan t  

Hard-surfaced roads from U.S. Highways 11 and 460 s e r v e  t h e  plant .The 
movement of a l l  veh ic l e s  w i t h i n  t h e  F a c i l i t y  s h a l l  be confined t o  t h e  roads  
des igna ted  and s h a l l  comply wi th  t r a f f i c  r egu la t ions  wi th in  t h e  F a c i l i t y .  
Other  roads may be used on ly  w i t h  t h e  approval of t h e  CO. The Cont rac tor  
s h a l l  keep a l l  roads c l e a r  of a l l  obs t ruc t ions  and f r e e  of mud and o t h e r  
f o r e i g n  m a t e r i a l s  r e s u l t i n g  from opera t ions .  The Con t r ac to r ' s  v e h i c l e s  
s h a l l  a t  no time fol low a v e h i c l e  c l o s e r  than 50 f e e t ,  and a l l  v e h i c l e s  
s h a l l  p u l l  o f f  t h e  road and come t o  a  complete s t o p  when meeting emergency 
v e h i c l e s ,  v e h i c l e s  with f l a s h i n g  l i g h t s ,  vehic les  e s c o r t i n g  heavy equipment. 
When approaching jeep t r a c t o r - t r a i l e r s  from t h e  r e a r ,  veh ic l e s  s h a l l  no t  
pas s .  F a c i l i t y  speed l i m i t s  and t r a f f i c  c o n t r o l s  s h a l l  be observed. 

1 . 7 . 9  C a t a l y t i c  Converters 

The use  of c a t a l y t i c  conve r t e r  equipped vehic les  i s  r e s t r i c t e d  t o  l i m i t e d  
a r e a s  of t h e  p l a n t ,  and must be approved f o r  s p e c i f i c  use and i n  s p e c i f i c  
l o c a t i o n s  by t h e  Operat ing Con t r ac to r .  

1 . 7 . 9 . 1  Operation 

C a t a l y t i c  conve r t e r  equipped v e h i c l e s  may be opera ted  wi th in  exp los ives  
a r e a s ,  bu t  w i l l  not  be p e r m i t t e d  t o  s t and  o r  park wi th in  50 f e e t  of any 
s t r u c t u r e  conta in ing  exp los ives .  

1 .7 .9 .2  Transpor ta t ion  of Explos ives  

Vehic les  equipped with c a t a l y t i c  conver te rs  w i l l  no t  be used f o r  
t r a n s p o r t i n g  explos ives .  

1 . 7 . 9 . 3  Parking of Vehic les  w i t h  C a t a l y t i c  Converters 

Vehic les  equipped with c a t a l y t i c  conve r t e r s  w i l l  no t  be  permi t ted  t o  s t a n d  
o r  park  i n  a r e a s  where v e g e t a t i o n  o r  o t h e r  combustible m a t e r i a l s  beneath t h e  
v e h i c l e  may ca t ch  f i r e  from c o n v e r t e r  h e a t .  F i r e  f i g h t i n g  and s e c u r i t y  
v e h i c l e s  may l eave  hards tands  o r  paved roads dur ing  an a c t u a l  emergency, bu t  
t h i s  w i l l  be  he ld  t o  a  minimum. 

1 .7 .9 .4  Flammable Hazards 

C a t a l y t i c  conver te r  equipped v e h i c l e s  may not s t a n d  o r  park wi th in  50 f e e t  
of  any f u e l  o r  o t h e r  flammable m a t e r i a l s ,  o r  d i spens ing  u n i t ,  except  f o r  
s e r v i c i n g  of such v e h i c l e s  w i th  f u e l s  a t  motor pools  o r  s e r v i c e  s t a t i o n s .  

1 .7 .10  Roadways and Ra i l  S e r v i c e  

Rai l road  shipments may be made by Norfolk Southern Railway d i r e c t l y  i n t o  
Radford Army Ammunition P l a n t .  Such shipments s h a l l  be made t o  Pepper, 
V i r g i n i a .  Hard-surfaced roads  from U.S. Highways 11 and 460 s e r v e  t h e  p l a n t  

1 . 8  COORDINATION AND WORK PHASING 
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1.8.1 Work in Unoccupied Area (s) 

The area where the Contractor is scheduled to perform the work will not be 
occupied during the work, however, the Contractor's work activities may 
affect other area(s) that are occupied. All work shall be in accordance 
with the Contractor's approved work plan. 

1.8.1.1 Work Location: 

Refer to Drawing No. T-2, Orientation and Access Map, Norfolk District File 
No. RAD 256-1.2. 

1.8.1.2 Coordination with Government Using Service 

Prior to beginning operations at the site of the work, the Contractor shall 
contact the appropriate representative of the Government Using Service to 
receive information concerning more specific details and instructions with 
respect to Radford AAP regulations and procedures. 

1.8.2 Nature of The Work 

1.8.2.1 The work to be performed by the Contractor shall include but not be 
limited to the following items. Refer to the drawings and technical 
specifications for a detailed description of the work required. 

1.8.2.2 Demolition of concrete floodwall, Inlet Channel, Effluent Pump 
Station, (including overhead pipe system from pump station to main 
building and all pertinent electrical demolition), and concrete trench. 
Removal of rip-rap along the north side of the basin and hauling material 
to the on-site Rip-Rap Storage Area and cleaning and removal of 20" steel 
pipe along south end of the basin. 

8.2.3 Excavation, removal, and disposal of basin's soil/cement liner. 
Note that soil/cement liner was originally constructed from a mixture of 
asphaltic emulsion and soil. Note that should the Contractor be required 
by the receiving Landfill Owner to show that the demolition debris is not 
hazardous the Contractor will first attempt to demonstate this proof 
using the results of the TCLP analysis from Table 3-3 of the February 
1997 Site Investigation/Evaluation Study (Contractor may review this 
document from the Norfolk District, POC, Marc Gutterman). Should these 
results not satisfy the Landfill Owner's Permit and further testing is 
required, the Contracting Officer shall be immediately notified and a 
sampling protocol agreed upon for further testing. Should the 
Contractor's initial test results show contamination in the demolition 
debris then the government shall require verification testing. If 
verification testing is positive for contamination, then all work will 
cease until a Change Order is approved for removing and disposing the 
contaminated demolition debris. All negative tests results shall be paid 
by the Contractor and all positive test results shall be paid by the 
Government. 

1.8.2.4 Backfilling and grading of Equalization Basin to original grades as 
shown on drawings. 

1.8.2.5 The Contractor shall provide a properly trained archaeologist 
(referred to herein as Contractor-supplied Archaeological--Monitor or C- 
SAM) to monitor the earth-disturbing work within the area identified on 
the drawings. This individual shall meet the Secretary of Interior's 
Standards for Professional Archaeologists (Appendix A to 36CFR61), and be 
subject to approval by RFAAP, Norfolk District, and the Virginia State 
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Historic Preservation Officer (SHPO). A resume or vita for the C-SAM 
shall be submitted for review and approval prior to the final hire of 
this individual. 

1.8.2.5.1 This project will take place next to the prehistoric 
archaeological site 44My7, which is eligible for listing on the National 
Register of Historic Places. It is likely that this site extends into the 
project area, under the berm which is to be removed, and that it might be 
damaged by this action. The C-SAM will observe and monitor all earth- 
disturbing activities connected with the project and will direct that all 
earth disturbing activities cease if significant archaeological remains 
associated with this site are encountered during the work. The 
Contracting Officer will be notified immediately and a plan will be 
formulated to retrieve significant data if this is feasible and to ensure 
the protection of archaeological remains. The exact procedures to be 
followed will depend on the nature of the remains encountered, but will 
include, at a minimum, the following: 

1. The contractor will supply additional trained personnel to assist the on- 
site project C-SAM in recovering significant data. 

2. All exposed prehistoric features, such as post holes, pit features, 
burials and midden will be mapped and photographed under the supervision 
of the C-SAM. 

3. Archaeological remains will be excavated only as necessary to comply with 
debris removal provisions of the contract documents. A plan to carry out 
protective measures to safeguard discovered archaeological remains shall 
be as mutually agreed by the C-SAM and the Contracting Officer and will 
be submitted to the SHPO by RAAP for approval. 

4. If a plan for site burial is approved by the SHPO, it will include the 
following measures: The portions of the site exposed during the SWMU 10 
project will be covered with geotextile fabric installed and secured to 
the exposed site surface with six-to eight-inch steel staples. The geo- 
textile material will conform to the VDOT Road and Bridge Specifications, 
January, 1991 (245.02.B). Any overlaps will be a minimum of four feet in 
width. Fill material will be placed on top of the geo-textile fabric by 
dumped successive loads that will be spread from the perimeter of the 
sites to their interior following specification 303.04. Fill material 
will then be compacted ensuring a minimum depth of one foot. 
Construction machinery will operate only on the deposited fill material. 
Under no circumstances will construction equipment drive on the exposed 
ground surfaces of the site or on the geo-textile fabric. This work will 
be conducted under the supervision of the C-SAM. 

5. Perimeter fencing will be installed around the site 44MY7 after closure. 

6. If Native American burials and/or associated funerary objects are 
encountered the requirements of the Native American Graves Protection and 
Repatriation Act will be observed, work which may affect the subject area 
must cease, and an emergency permit must be obtained from the Virginia 
Department of Historic Resources by RAAP. It should be noted that this 
will trigger an automatic waiting period of at least 30 days, during 
which time no work may be done on portions of the site which may affect 
the discovered Native American cultural items. 

7. If the soil in which archaeological remains are encountered is so badly 
C 

contaminated that traditional archaeological data recovery cannot be 
safely completed, then the maximum practical data recovery will be 
carried out in the form of photography and other remote recording. 
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8. A report on all monitoring activity and data recovery meeting the 
standards for such reports as dictated by the Virginia Department of 
Historic Resources will be prepared by the C-SAM, on behalf of RAAP. This 
report will be prepared even if no significant archaeological resources 
are encountered, to document this negative finding. A report of negative 
finding shall be considered the baseline report. 

9. The C-SAM, in agreement with RFAAP, the Norfolk District and the SHPO, 
will arrange for the curation of discovered archaeological remains as 
required and will prepare curation agreement documents as appropriate. 

10. Should the SHPO object within 30 days to any plans or proposed actions 
pursuant to this agreement, RFAAP shall consult with the SHPO to resolve 
the objection. If the RFAAP determines the objection cannot be resolved, 
the RFAAP shall request the further comments of the Advisory Council 
pursuant to 36 CFR 800.6(b). Any Council comment provided in response to 
such a request will be taken into account by the RFAAP in accordance with 
36 CFR 800.6(c) ( 2 )  with reference only to the subject of the dispute; the 
RFAAP's responsibility to carry out all actions under this agreement not 
the subject of the dispute will remain unchanged. 

11. Time extensions for Contractor's archaeological staff and archaeological 
downtime will be in accordance with paragraph 1.13 of this Section. 

1.8.2.6 The Corps of Engineers, Installation Operating Contractor and the 
construction Contractor will establish a schedule for demolition and 
backfilling at the site during the Preconstruction Conference. 

1.8.2.6.1 Begin demolition of concrete floodwall and removal of the 12" 
soil/cement liner. Note that liner material was originally constructed 
from a mixture of asphaltic emulsion and soil. Liner material shall be 
excavated, removed, and disposed of properly offsite. 

1.8.2.6.2 All equipment shall be washed down prior to leaving RAAP. 

1.8.3 Maintenance of Utilities 

Any active utilities, including but not limited to electricity, gas, water, 
sewer, heating, air conditioning, or any like service, that will require 
interruption or replacement in any occupied area affected as a result of the 
Contractors scheduled work activities, shall be temporarily provided by the 
Contractor at his own expense until the affected service is fully and 
permanently restored. All temporary method(s) of service replacement the 
Contractor proposes for use on this contract shall be approved by the 
Contracting Officer prior to commencing the work. No process lines will be 
disconnected by the Contractor unless approval has been granted by Alliant 
Techsystems. 

1.8.4 Hours of Work 

The normal work day for construction shall be from 7:30 a.m. to 4:00 p.m., 
Monday through Friday of each week. Any request to change these hours shall 
be made in writing to the Contracting Officer at least two calendar days 
prior to the desired day on which the change is to go into effect. The 
changed hours shall not go into effect until written permission has been 
received from the Contracting Officer. . - 

1.9 SPECIAL RADFORD AAP REQUIREMENTS 

1.9.1 Hot Work Permit 
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Heat or spark producing devices such as welding machines, power actuated 
anchoring devices, drills, and flashlights shall not be used either inside 
or outside working areas until a hot work permit has been issued by the 
Operating Contractor. Request for hot work permits shall be made in writing 
to the Contracting Officer not less than five working days prior to the 
request of the permit. All heat producing devices shall be attended at all 
times. Contractor and his Subs are responsible to assure that the area is 
wet with water while all work is being performed. 

1.9.2 Blasting 

Blasting will not be permitted on this project. 

1.9.3 Mobile Radio Equipment 

The Contractor shall obtain approval for certain frequencies while using any 
mobile radio equipment within the fenced area of the Plant 

1.9.4 Contaminated Areas 

Notice is hereby given that some of the areas in which the work is to be 
performed may have been used for the processing of explosive materials. The 
Government does not in any way warrant that the areas are entirely free of 
all explosives and no representation of any kind whatsoever is made that all 
explosives have been removed, nor will the Government be liable for any 
damage to persons or property should any damage be occasioned as a result of 
any explosive material that may not have been removed. The Contractor will 
be held responsible for making these facts known to'all personnel during the 
performance of this work. 

1.9.5 Security 

1.9.5.1 Property Passes Property passes for the entry and removal of 
property will be issued by the Contracting Officer. All materials and 
tools, including hand tools, must be itemized on the property pass for 
entry into the Plant, and property to be removed from the Plant must be 
itemized on a pass signed by a Government representative. Any property to 
be removed that is not on the pass will not be allowed to be removed. 

1.9.5.2 Area Entry Permit 

The Contractor shall sign Form RA-603 before Contractor employees will be 
allowed to enter the Plant area within the security fence. This form will be 
completed by the Operating Contractor and a copy of the signed form 
furnished to the Contracting Officer. 

1.9.5.3 Notification Letter 

Within 5 calendar days of receipt of his Notice to Proceed the Contractor 
shall forward a letter through the Area Engineer, Southwestern Virginia Area 
Off ice, Norfolk District, Corps of Engineers, Radford, Virginia 24 14 1, to 
the plant security officer (Commander, Radford Army Ammunition Plant, ATTN: 
SARRA-SS, Radford, Virginia 24141) providing general data about the 
project. Required information is shown in the following "INITIAL CONTRACTOR 
REPORT". Significant changes will be reported as they occur and documented 
as a part of the Daily Report. - 

INITIAL CONTRACTOR REPORT 

ON SITE SUPERINTENDENT 
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* LOCAL ADDRESS 

* LOCAL TELEPHONE NUMBER 

* WORK AREA/BUILDING 

* BRIEF DESCRIPTION OF WORK 

NUMBER OF PERSONNEL EMPLOYED ON PROJECT 

* LENGTH OF. CONTRACT 

* SUBCONTRACTORS 

NORMAL WORKING HOURS 

* LOCATION OF OFFICE TRAILER (S)  ON PLANT 

* Changes i n  t h i s  information w i l l  be rep'  
o p e r a t i o n s  a s  they  occur. 

1 .9 .5 .4  Da i ly  Report 

( i f  any) 

o r t e d  i n  t h e  Daily Report of 

A d a i l y  r e p o r t  s h a l l  be provided by t h e  Contractor  which s h a l l  i n d i c a t e  
which employees a r e  working t h a t  day and what a r ea /bu i ld ing  they  w i l l  be  
working i n .  This  r epo r t  s h a l l  be provided t o  A l l i a n t  Tech Systems S e c u r i t y  
Department, Badge and Decal Sec t ion  (Building 2291, not  l a t e r  than  8:00 a.m. 
d a i l y .  C o n t r a c t o r s  s h a l l  document i n  t h e  Daily Report and n o t i f y  A l l i a n t  
Tech Systems S e c u r i t y  Department whenever they  have personnel  working i n  an 
a r e a  b e f o r e  o r  a f t e r  t h e i r  r e g u l a r l y  e s t a b l i s h e d  working hours .  Any reques t  
t o  work a t  o t h e r  than  r egu la r ly  e s t a b l i s h e d  hours may r e q u i r e  us ing  a  g a t e  
not  normally open a t  t ha t  t ime. The reques t  s h a l l  be i n  w r i t i n g  and w i l l  be 
processed  through t h e  p l an t  s e c u r i t y  o f f i c e  a t  l e a s t  24 hours p r i o r  t o  
performance of t h e  work. A copy of t h e  approved reques t  s h a l l  be furn ished  
t o  t h e  C o n t r a c t i n g  Off icer  and noted i n  t h e  Daily Report of opera t ions .  
A l l i a n t  Tech Systems, t h e  ope ra t ing  Cont rac tor ,  w i l l  have t h e i r  s e c u r i t y  
department check work s i t e s  p e r i o d i c a l l y  t o  v e r i f y  t h e  accuracy of t h e  d a i l y  
r e p o r t s  p rov ided  by t h e  Cont rac tor .  

1 .10  INTERRUPTIONS OF UTILITIES 

1.10.1 Approval 

U t i l i t y  s e r v i c e s  s h a l l  not be i n t e r r u p t e d  by t h e  Contractor  t o  r e l o c a t e ,  
make connect ions ,  o r  i n t e r r u p t  f o r  any purpose, without w r i t t e n  approval  of 
t h e  Con t r ac t ing  Of f i ce r .  

1 .10.2 Request 

Request f o r  permiss ion  t o  shut  down s e r v i c e s  s h a l l  be  submit ted i n  w r i t i n g  
t o  t h e  Con t r ac t ing  Off icer  not  less than 1 0  ca lendar  days p r i o r  t o  d a t e  of 
proposed i n t e r r u p t i o n .  The r eques t  s h a l l  g ive  the  fol lowing information:  

( a )  Nature of U t i l i t y  (Gas, L.P. o r  H.P . ,  Water, E lecJ  

( b )  S i z e  of l i n e  and l o c a t i o n  of s h u t o f f .  

( c )  Bui ld ings  and s e r v i c e s  a f f e c t e d  
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(d) Hours and date of shutoff 

(e) Estimated length of time service will be interrupted. 

1.10.3. Service Interruptions 

Services shall not be shut off until receipt of approval of the proposed 
hours and date from the Contracting Officer. 

1.10.4 Timely Disconnections 

Shutoffs which will cause interruption of Government work operations as 
determined by the Contracting Officer shall be accomplished during regular 
non-work hours or non-work days of the Using Agency without any additional 
cost to the Government. 

1.10.5 Utilities Operation 

Operation of valves on water mains will be by Government personnel. Where 
shutoff of water lines interrupts service to fire hydrants or fire sprinkler 
systems, the Post Fire Department shall be notified by the Contractor in 
writing 72 hours prior to the proposed interruption. The Contractor shall 
arrange his operations and have sufficient material and personnel available 
to complete the work without undue delay and shall restore service without 
delay in event of emergency. 

1.10.6 Gas 

Flow in gas mains which have been shut off shall not be restored until the 
Government inspector has determined that all items serviced by the gas line 
have been shut off. 

1.11 PHYSICAL DATA 

The physical conditions indicated on the drawings and in the specifications 
are the result of site investigations. 

1.12 TIME EXTENSIONS FOR UNUSUALLY SEVERE WEATHER 

This provision specifies the procedure for the determination of time 
extensions for unusually severe weather in accordance with the Contract 
Clause entitled "Default: (Fixed Price Construction)". In order for the 
Contracting Officer to award a time extension under this clause, the 
following conditions must be satisfied: 

(a) The weather experienced at the project site during the contract period 
must be found to be unusually severe, that is, more severe than the 
adverse weather anticipated for the project location during any given 
month. 

(b) The unusually severe weather must actually cause a delay to the 
completion of the project. The delay must be beyond the control and 
without the fault or negligence of the contractor. 

1.12.1 Schedule 

The following schedule of monthly anticipated adverse weather-delays is - based on National Oceanic and Atmospheric Administration (NOAA) or similar 
data for the project location and will constitute the base line for monthly 
weather time evaluations. The contractor's progress schedule must reflect 
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these anticipated adverse weather delays in all weather dependent 
activities. 

MONTHLY ANTICIPATED ADVERSE WEATHER DELAY 
WORK DAYS BASED ON (5) DAY WORK WEEK 

JAN FEB MAR APR MAY JUNE JUL AUG SEP OCT NOV DEC RFAAP 
11 9 9 6 8 8 9 7 6 5 6 10 

1.12.2 Records 

Upon acknowledgement of the Notice to Proceed and continuing throughout the 
contract, the contractor will record on the daily CQC report, the occurrence 
of adverse weather and resultant impact to normally scheduled work. Actual 
adverse weather delay days must prevent work on critical activities for 50 
percent or more of the contractor's scheduled work day. 
1.12.3 Impacted Days 

The number of actual adverse weather days shall include days impacted by 
actual adverse weather (even if adverse weather occurred in previous month), 
be calculated chronologically from the first to the last day in each month, 
and be recorded as full days. If the number of actual adverse weather delay 
days exceeds the number of days anticipated in the schedule of monthly 
anticipated adverse weather delays, above, the contracting officer will 
convert any qualifying delays to calendar days, giving full consideration 
for equivalent fair weather work days, and issue a modification in 
accordance with the Contract Clauses entitled "Default (Fixed Price 
Construction)". 

1.13 TIME EXTENSIONS FOR ARCHEOLOGICAL DELAY 

1.13.1 This provision specifies the procedure for the determination of 
time extensions for archeological delay in accordance with the contract 
clause entitled "Default (Fixed Price Construction)". The schedule below 
defines the anticipated archeological delay for the contract period. The 
contract completion time includes 60 days for archeological delays. 

1.13.2 The above schedule of anticipated archeological delay will 
constitute the base line for archeological delay evaluations. Upon 
acknowledgement of the Notice to Proceed and continuing throughout the 
contract on a monthly basis, actual archeological delay days will be 
recorded on a work day basis and compared to the anticipated archeological 
delay in the schedule above. The term actual archeological delay days shall 
include days impacted by actual archeological delay. 

1.13.3 The number of actual archeological delay days shall be calculated 
chronologically. Once the number of actual archeological delay days 
anticipated in the schedule above have been incurred, the Contracting 
Officer will examine any subsequently occurring archeological delay days to 
determine whether a contractor is entitled to a time extension. All 
archeological delay days must prevent work for 50 percent or more of the 
contractor's work day and delay work critical to the timely completion of 
the project. The Contracting Officer will issue a modification in accordance 
with the contract clause entitled "Default (Fixed Price Construction)". 

1.13.4 The maximum shut down period for the Archaeological Investigation 
shall be 60 working days. The first day of the shutdown will-be such date 
when the C-SAM discovers a significant find. The Contracting Officer shall 
have the final authority for ordering a shutdown. The reason for shut down 
is to accommodate the archaeological investigation to determine the 
historical significance of the Native American cultural items unearthed. 
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1.14 SCHEDULING AND DETERMINATION OF PROGRESS 

In accordance with the Contract Clauses, the Contractor shall within five 
calendar days after date of commencement of work or as otherwise determined 
by the Contracting Officer, submit for approval a practicable progress 
schedule. The progress schedule shall be in the form of a chart graphically 
indicating the sequence proposed to accomplish each work feature or 
operation. The chart shall be prepared to show the starting and completion 
dates of all work features on a linear horizontal time scale beginning with 
date of Notice to Proceed and indicating calendar days to completion. Each 
activity in the construction shall be represented by an arrow. The head to 
tail arrangement of arrows shall flow from left to right and shall show the 
order and interdependence of activities and the sequence in which the work 
is to be accomplished as planned by the Contractor. Each arrow representing 
an activity shall be annotated to show the activity description and 
duration. Contractor shall indicate on the chart the important work 
features or operations that are critical to the timely overall completion of 
the project. Key dates for such important work features and portions of 
work features are milestone dates and shall be so indicated on the chart. 
This schedule will be the medium through which the timeliness of the 
Contractor's construction efforts is appraised. 

When changes are authorized that result in contract time extensions, 
Contractor shall submit a modified chart for approval by the Contracting 
Officer. The Contract Clause entitled "SCHEDULE FOR CONSTRUCTION CONTRACTS" 
with reference to overtime, extra shifts, etc., may be invoked when the 
Contractor fails to start or complete work features or portions of same by 
the time indicated by the milestone dates of the approved progress chart, or 
when it is apparent to the Contracting Officer from the Contractor's actual 
progress that these dates will not be met. Neither on this chart nor on the 
periodic chart which the Contractor is required to prepare and submit, as 
described in "SCHEDULE FOR CONSTRUCTION CONTRACTS" of the Contract Clauses, 
shall the actual progress to be entered include or reflect any materials 
which may be on the site, but are not yet installed or incorporated in the 
work. For payment purposes only, an allowance will be made by the 
Contracting Officer of 100 percent of the invoiced cost of materials or 
equipment delivered to the site but not incorporated into the construction, 
pursuant to Contract Clause "PAYMENTS UNDER FIXED-PRICE CONSTRUCTION 
CONTRACTS". The Contractor's progress schedule shall include a chart of the 
scheduled work activities plotting scheduled completion percentage based on 
dollar value on one axis and time on the other axis. The actual progress 
shall be plotted on the required periodic chart submittals to indicate the 
percentage of work scheduled and actually completed. 

1.15 PURCHASE ORDERS 

To ensure proper expediting of orders the Contractor and his subcontractors 
shall furnish to the Contracting Officer, one copy of each purchase order 
covering supplies or services required for performance of the work. Each 
purchase order shall clearly indicate the date of placement, the date 
delivery is required in order to avoid delay in the scheduled progress of 
the work, and the date delivery is promised by the supplier or producer. 
Copies of purchase orders shall be forwarded on the date issued. 

1.19 SALVAGE MATERIALS AND EQUIPMENT 

The Contractor shall maintain adequate property control records for all 
- - materials or equipment specified to be salvaged. These records may be in 

accordance with the Contractor's system of property control, if approved by 
the Contracting Officer. The Contractor shall be responsible for the 
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adequate storage and protection of all salvaged materials and equipment and 
shall replace, at no cost to the Government, all salvage materials and 
equipment which are broken or damaged during salvage operations as the 
result of his negligence, or while in his care. Salvage material to include 
lift station pumps 

1.20 HISTORICAL AND ARCHEOLOGICAL FINDS 

All articles of historical or archeological value, including, but not 
limited to, coins, fossils, and articles of antiquity which may be uncovered 
by the Contractor during the progress of the work, shall remain the property 
of the Government. Such findings shall be reported immediately to the 
Contracting Officer who will determine, in consultation with the C-SAM, the 
method of removal, where necessary, and the final disposition thereof. 

1.20.1 GENERAL ARCHEOLOGICAL REQUIRMENTS 

Construction of this project will take place in areas where significant 
archeological features may exist. Close coordination between the contractor 
and the Contracting Officer will be necessary to insure compliance with 
state and federal historical preservation regulations. Several steps have 
been taken to minimize the impact of archeological finds on progress of this 
contract 

1.20.2 Based on archeological surveys, locations of possible archeological 
sites are identified on the plans and in the specifications. The contractor 
shall provide the Contracting Officer a minimum of 48 hours advance notice 
prior to starting work in these areas. 

1.20.3 The Contractor is advised that archaeological features may be 
discovered at the project location and that he must provide an archaeologist 
to monitor all earth-disturbing activities as indicated in Paragraph 1.8.2.5 
above. If significant archaeological remains are observed by the C-SAM, 
then the Contracting Officer must be notified. If the Contracting Officer, 
in consultation with the C-SAM, determines that archeological finds require 
review and preservation to the extent that a significant work stoppage at 
that site is necessary, the Contractor shall, at no additional cost to the 
Government, move his operations to another portion of the contract. If, in 
the opinion of the Contracting Officer it is impractical for the Contractor 
to move his operations to another portion of the contract and archeological 
conditions prevent work for 50 percent of more of the Contractor's work day 
and delay work critical to the timely completion of the project, the delay 
will be evaluated in accordance with paragraph "Time Extensions for 
Archeological Delays". 

1.20.4 The Contractor may occasionally encounter minor archeological 
features which will require 5 to 60 minutes for the Contracting Officer's 
authorized representative to inspect. To the extent possible, these 
inspections will be conducted during the contractor's scheduled breaks; 
however, the contractor can expect occasional brief work stoppages to allow 
necessary examination of unearthed features. 

1.20.5 At the direction of the Contracting Officer, after consultation 
with the C-SAM, the Contractor shall provide additional archeological 
support services as specified. The archeological support personnel shall 
have previously received and completed the necessary training and on-site 
experience requirements as established in 29 CFR 1926.65(e), -the OSHA 
standard for hazardous waste operations and emergency response (HazWOpER). 
Services shall be provided within 24 hours of notification. Any contract 
delays due to slow response of contractor shall be the contractor's 
responsibility. Payment will be determined by the actual hours of each 
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service provided and hourly unit prices bid by the contractor are subject to 
the approval of the Contracting Officer and shall be under the supervision 
of the Contracting Officer or his authorized representative. 

Job Description are as follows: 

1. Archeological Crew Chief, Education, Experience: Completion of an 
Undergraduate degree in Anthropology, History, Museum Sciences or a 
related field, AND 6 months experience supervising archeological 
technicians on an excavation site; OR at least 1 year's experience 
supervising archeological technicians on an excavation site. Graduate 
training in anthropology, history, etc. is preferred but not required. 

2. Archeological Technician, Education: No special qualifications. Must be 
able to read and write. Experience: At least 6 weeks previous experience 
in archeological excavation under the supervision of a professional 
archaeologist is preferred. This can include employment, high-school or 
college field training courses, or some combination. Participation in 
training and certification programs sponsored by amateur societies may be 
an acceptable substitute in individual cases. 

3. Common labor - no specialized experience required. 
4. Night Watchmen - private security guard (subject to approval of 

Contracting Officer) or off-duty policeman. 

1.20.6 Monitoring of excavations will be by the C-SAM. 

1.21 EQUIPMENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE 

1.21.1 Allowable Costs 

Allowable cost for construction and marine plant equipment in sound workable 
condition owned or controlled and furnished by a Contractor or subcontractor 
at any tier shall be based on actual cost data when the Government can 
determine both ownership and operating costs for each piece of equipment or 
equipment groups of similar serial and series from the Contractor's 
accounting records. When both ownership and operating costs cannot be 
determined from the Contractor's accounting records, equipment costs shall 
be based upon the applicable provisions of EP 1110-1-8, "Construction 
Equipment Ownership and Operating Expense Schedule," Region 11. Work 
conditions shall be considered to be average for determining equipment rates 
using the schedule unless specified otherwise by the Contracting Officer. 
For equipment not included in the schedule, rates for comparable pieces of 
equipment may be used or a rate may be developed using the formula provided 
in the schedule. For forward pricing, the schedule in effect at the time of 
negotiations shall apply. For retrospective pricing, the schedule in effect 
at the time the work was performed shall apply. 

1.21.2 Rental Costs 

Equipment rental costs are allowable, subject to the applicable provisions 
of the Federal Acquisition Regulations, and shall be substantiated by 
certified copies of paid invoices. Rates for equipment rented from an 
organization under common control, lease-purchase or sale-leaseback 
arrangements will be determined using the schedule except that rental costs 
leased form an organization under common control that has an established 
practice of leasing the same or similar equipment to unaffiliated lessees 
are allowable. Costs for major repairs and overhaul are unallowable. 

. - 

1.21.3 Equipment Costs 

When actual equipment costs are proposed and the total amount of the pricing 
action is over $25,000, cost or pricing data shall be submitted on the 
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Standard Form 1411, "Contract Pricing Proposal Cover Sheet". By submitting 
cost or pricing data, the Contractor grants to the Contracting Officer or an 
authorizing representative the right to examine those books, records, 
documents and other supporting data that will permit evaluation of the 
proposed equipment costs. After price agreement the Contractor shall 
certify that the equipment costs or pricing data submitted are accurate, 
complete and current. 

1.22 SUBCONTRACTS AND WORK COORDINATION 

Contract Clauses "SUBCONTRACTSw, "PERMITS AND RESPONSIBILITIESw, and 
"MATERIAL AND WORKMANSHIP" are supplemented as follows: 

(a) Divisions or sections of specifications are not intended to control the 
Contractor in dividing the work among subcontractors, or to limit work 
performed by any trade. 

(b) Contractor shall be responsible for coordination of the work of the 
trades, subcontractors, and materials. 

(c) The Government or its representative will not undertake to settle any 
difference between the Contractor and Contractor's subcontractors, or 
between subcontractors. 

(d) The Government reserves the right to refuse to permit employment on the 
work or require dismissal from the work of any subcontractor who, by 
reason of previous unsatisfactory work on Corps of Engineers projects, or 
for any other reason is considered by the Contracting Officer to be 
incompetent or otherwise objectionable. 

1 .23 CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

The Contractor shall submit executed CENAO Form 987, Construction Manpower 
and Equipment Report daily. The report shall include manpower and equipment 
for the general and subcontractors. Forms are available from the 
Contracting Officer's Representative. 

1.24 SITE CONTAMINATION 

1.24.1 Category I11 

This site is designated a Category I11 site. A Category I11 site is defined 
as a site which is located in an area known or suspected to be contaminated. 

1.24.2 Compliance Requirements 

The Contractor shall comply with applicable Federal, state and local laws, 
codes, ordinances and regulations (including the obtaining of licenses and 
permits) in connection with hazardous material. 

1.24 .3 Requirements 

The requirements of this clause and any act or failure to act by the 
Government shall not relieve the Contractor of any responsibility or 
liability for the safety of Government, Contractor or subcontractor 
personnel or property . 
1.24 .4 Contamination 

In the event that contamination is encountered, the Contracting Officer 
shall be advised immediately. The contamination shall either be removed as 
directed and replaced with satisfactory material. Payment therefor will be 
made in conformance with the CHANGES clause of the CONTRACT CLAUSES. 
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1.24.5 WORK IN QUARANTINED AREA 

The work called for by this contract involves activities in counties 
quarantined by the Department of Agriculture to prevent the spread of 
certain plant pests which may be present in the soil. The Contractor agrees 
that all construction equipment and tools to be moved from such counties 
shall be thoroughly cleaned of all soil residues at the construction site 
with water under pressure and that hand tools shall be thoroughly cleaned by 
brushing or other means to remove all soil. In addition, if this contract 
involves the identification, shipping, storage, testing, or disposal of 
soils from such a quarantined area, the Contractor agrees to comply with the 
provisions of ER 1110-1-5 and attachments, a copy of which will be made 
available by the Contracting Officer upon request. The Contractor agrees to 
assure compliance with this obligation by all subcontractors. 

1.24.6 Specific Site contamination 

The U.S. Army Corps of Engineers (USACE), Norfolk District has recently 
completed construction of a new equalization concrete basin system during 
the expansion project to the Biological Treatment Plant (Bio-Plant). The 
new basin system replaced the old basin which is to be backfilled and closed 
under this project. An Environmental Site Investigation/Evaluation has 
recently been completed (February 1997) which determined that contaminants 
of concern were below background and/or health based criteria levels, 
thereby rendering the basin clean for closure. 

1.24.6.1 OSHA Monitoring Advisement 

The Contractor is advised that because the proposed construction activities 
at the Equalization Basin are associated with or proximate to the Bio-Plant 
treatment facility which results in the production of a listed hazardous 
waste (K044), characterization of soil in and around the area was previously 
performed. The KO44 sediment and sludge from the old equalization basin has 
been removed and disposed of as of July, 1995. For the surrounding soils 
the characterization results previously performed indicated that the arsenic 
concentrations appeared to be more indicative of background concentrations 
due to general natural sources than site-related. Otherwise, the area does 
not appear to be impacted by site activities and no remedial action appears 
warranted for these areas. Because total concentrations of arsenic detected 
in soils in the area exceed U.S. EPA HBNs as outlined in the RAAP Permit, 
special considerations may be necessary during construction activities. To 
ensure that field workers are properly protected against inhalation hazards 
associated with arsenic contaminated dust, action levels to be used in 
conjunction with real time monitors were developed and are provided as an 
example. It shall be the responsipility of the Contractor to develop the 
air monitoring protocols and site-specific action levels for arsenic. 
Arsenic is covered by a specific standard by OSHA (29 CFR 1910.1018), and 
has specifically established exposure monitoring requirements. The 
Contractor's competent person shall determine if the standard applies and 
monitor employee's exposures as required. 

1.24.6.2 Nuisance Dust Levels 

Monitoring of fugitive dust levels during excavation and backfilling is 
recommended to determine the level of personal protection required because 
the OSHA permissible exposure limit (PEL) for respirable dust (5 mg/m3) is 
less than the calculated inhalation exposure limit for worker- performing 
construction activities for arsenic (530 mg/m3). If fugitive dust levels 
are not exceeded, arsenic should not be of concern to worker health and 
safety. However, it is recommended that the contractor provide a minimum 
Level D protection to all employees involved in the proximity of soil 

Section 01006 Page 15 



Bio Plant Old Equalization Basin Closure 

disturbing activities. The OSHA protective measures for nuisance dust 
levels which will be protective for a maximum arsenic concentrations 
detected in soils are listed below. Increased levels of protection beyond 
Level D will be required if particulates exceed action levels as listed in 
the following table. 

HAZARD MONITORING ACTION LEVEL MONITORING PROTECTIVE 
METHOD SCHEDULE MEASURES 

Arsenic Particulate Up to 2.5 mg/m3 Periodically Level D 
above background (every 30 
in the breathing minutes during 
zone invasive/ 

construct ion 
activities) 

2.5 - 25 mg/m3 Periodically Level C* 
(every 30 
minutes during 
invasive/ 
construction 
activities) 

Level C personal protective equipment (PPE) includes a minimum 1/2 
facepiece respirator with high efficiency particulate air (HEPA) 
cartridges. Although skin protection is not necessary in this situation, 
workers may wish to wear protective garments to afford protection against 
nuisance particulates. 

1.25 PROFIT 

1.25.1 Weighted Guidelines 

Weighted guidelines method of determining profit shall be used on any 
equitable adjustment change order or modification issued under this 
contract. The profit factors shall be as follows: 

Factor Rate Weight Value 
Degree of Risk 2 0 
Relative difficulty of work 15 
Size of Job 15 
Period of performance 15 
Contractor's investment 0 5 
Assistance by Government 0 5 
Subcontracting - 2 5 

100 

1.25.2 Value 

Based on the circumstances of each procurement action, each of the above 
factors shall be weighted from .03 to .12 as indicated below. The value 
shall be obtained by multiplying the rate by the weight. The value column 
when totalled indicates the fair and reasonable profit percentage under the 
circumstances of the particular procurement. 

1.25.3 Degree of Risk 

Where the work involves no risk or the degree of risk is very small, the 
weighting should be .03; as the degree of risk increases, the weighting 
should be increased up to a maximum of .12. Lump sum items will have, 
generally, a higher weighted value than the unit price items for which 
quantities are provided. Other things to consider: the portion of the work 
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to be done by subcontractors, nature of work, where work is to be performed, 
*C. reasonableness of negotiated costs, amount of labor included in costs, and 

whether the negotiation is before or after performance of work. 

1.25.4 Relative Difficulty of Work 

It the work is most difficult and complex, the weighting should be .12 and 
should be proportionately reduced to .03 on the simplest of jobs. This 
factor is tied in to some extent with the degree of risk. Some things to 
consider: the nature of the work, by whom it is to be done, where, and what 
is the time schedule. 

1.25.5 Size of Job 

All work not in excess of $100,000 shall be weighted at .12. Work estimated 
between $100,000 and $5,000,000 shall be proportionately weighted from .12 
to .05. 

1.25.6 Periods of Performance 

Jobs in excess of 24 months are to be weighted at -12. Jobs of lesser 
duration are to be proportionately weighted to a minimum of -03 for jobs not 
to exceed 30 days. No weight where additional time not required. 

1.25.7 Contractor's Investment 

To be weighted from .03 to .12 on the basis of below average, average, and 
above average. Things to consider: amount of subcontracting, mobilization 
payment item, Government furnished property, equipment and facilities, and 
expediting assistance. -- 
1.25.8 Assistance by Government 

To be weighted from .12 to .03 on the basis of average to above average. 
Things to consider: use of Government owned property, equipment and 
facilities, and expediting assistance. 

1.25.9 Subcontracting 

To be weighted inversely proportional to the amount of subcontracting. 
Where 80 percent or more of the work is to be subcontracted, the weighting 
is to be .03 and such weighting proportionately increased to -12 where all 
the work is performed by the Contractor's own forces. 

PART 2 Not Used 

PART 3 Not Used 

-End of Section- 
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SECTION 01090 

SOURCES FOR REFERENCE PUBLICATIONS 
12/96 

PART 1' GENERAL 

1.1 REFERENCES 

Various publications are referenced in other sections of the specifications 
to establish requirements for the work. These references are identified in 
each section by document number, date and title. The document number used 
in the citation is the number assigned by the sponsoring organization, e.g. 
UL 1 (1993; Rev thm Jan 1995) Flexible Metal Conduit. However, when the 
sponsoring organization has not assigned a number to a document, an 
identifying number has been assigned for convenience, e.g. ULfs unnumbered 
1995 edition of their Building Materials Directory is identified as UL-01 
(1995) Building Materials Directory. The sponsoring organization number 
(UL 1) can be distinguished from an assigned identifying number (UL-1) by 
the dash mark ( - 1  . 

1.2 ORDERING INFORMATION 

The addresses of the organizations whose publications are referenced in 
other sections of these specifications are listed below, and if the source 
of the publications is different from the address of the sponsoring 
organization, that information is also provided. Documents listed in the 
specifications with numbers which were not assigned by the sponsoring 
organization should be ordered from the source by title rather than by 
number. 

ACI INTERNATIONAL (ACI ) 

P.O. Box 9094 
Farmington Hills, MI 48331 
Ph: 810-848-3700 
Fax: 810-848-3766 

AGRICULTURAL MARXETING SERVICE (AMS ) 

Seed Regulatory and Testing Branch 
USDA, AMS, LS Div. 
Bldg . 506, BARC-East 
Soil Conservation Rd. 
Beltsville, MD 20705 
Ph: 301-504-9430 

AMERICAN ASSOCIATION OF NURSERYMEN (AAN) 

1250 I St., NW, Suite 500 
Washington, DC 20005 
Ph: 202-789-2900 
FAX: 202-789-1893 

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIHI 
- 

1330 Kemper Meadow Dr. 
Cincinnati, OH 45240 
Ph: 513-742-2020 
Fax: 513-742-3355 

SECTION 01090 Page 1 



Bio Plant Old Equalization Basin Closure 

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 

11 west 42nd St 
New York, NY 10036 
Ph: 212-642-4900 
Fax: 212-302-1286 
Internet: http://www.ansi.org/ 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

100 Barr Harbor Drive 
West Conshohocken, PA 19428-2959 
Ph: 610-832-9500 
Fax: 610-832-9555 
Internet: http://www.astm.org 

CODE OF FEDERAL REGULATIONS (CFR) 

Order from: 
Government Printing Office 
Washington, DC 20402 
Ph: 202-512-1800 
Fax: 202-275-7703 
Internet: http://www.pls.com:8001/his/cfr.html 

COMMERCIAL ITEM DESCRIPTIONS (CID) 

Order from: 
General Services Administration 
Federal Supply Service Bureau 
470 E LtEnfant Plaza, S.W. 
Washington, DC 20407 
Ph: 202-619-8925 
Internet: http://pub.fss.gsa.gov/hl-pub.htm1 

CORPS OF ENGINEERS (COE) 

Order from: 
U.S. Army Engineer Waterways Experiment Station 
ATTN: Technical Report Distribution Section, Services 
Branch, TIC 
3909 Halls Ferry Rd. 
Vicksburg, MS 39180-6199 
Ph: 601-634-2355 
Fax: 601-634-2506 

ENGINEERING MANUALS (EM) 

USACE Publications Depot 
Attn: CEIM-SP-D 
2803 52nd Avenue 
Hyattsville, MD 20781-1102 
Ph: 301-394-0081 

ENGINEERING PAMPHLETS 

USACE Publications Depot 
Attn: CEIM-SP-D 
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2803 52nd Avenue 
Hyattsville, MD 20781-1102 
Ph: 301-394-0081 

ENGINEERING REGULATIONS (ER) 

USACE Publications Depot 
Attn: CEIM-SP-D 2803 52nd Avenue 
Hyattsville, MD 20781-1102 
Ph: 301-394-0081 

ENVIROMvIENTAL PROTECTION AGENCY (EPA) 

Public Information Center 
401 M St., SW 
Washington, DC 20460 
Ph: 202-260-7751 
FAX: 202-260-6257 
Internet: http://www.epa.gov 
NOTE: Some documents are available only from National Technical 
Information Services (NTIS) 
5285 Port Royal Rd. 
Springfield, VA 22161 
Ph: 703-487-4600 
Fax: 703-321-8547 
Internet: http://www.gov/ntis.gov 

FEDERAL SPECIFICATIONS (FS) 

Order from: 
General Services Administration 
Federal Supply Service Bureau 
470 LIEnfant Plaza, S.W. 

Ph: 202-619-8925 
Internet: http://pub.fss.gsa.gov/hl-pub 

FEDERAL STANDARDS (FED- STD) 

Order from: 
General Services Administration 
Federal Supply Service Bureau 
470 E L8Enfant Plaza, S.W. 
Washington, DC 20407 
Ph: 202-619-8925 
Internet: http://pub.fss.gsa.gov/hi-pub 

Washington, DC 204 07 

html 

html 

FEDERAL TEST METHOD STANDAFLlS (FTM-STD) 

Order from: 
Standardization Documents Order Desk 
Bldg 4D 
700 Robbins Av 
Philadelphia, PA 19111-5094 
Ph: 215-697-2179 
Fax: 215-697-2978 

- 

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH) 

Mail Stop C-13 
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4676 Columbia Parkway 
Cincinnati, OH 45226-1998 
Ph: 800-356-4676 
Internet: http://www.cd~.gov/niosh/homepage.html 
To order pubs for which a fee is charged, order from: 
Superintendent of Documents 
Government Printing Off ice 
Washington, DC 20402-9325 
Ph: 202-783-3238 
Fax: 202-275-7703 
Internet: http://www.osha-slc.gov 

- -  End of Section - -  
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SECTION 01110 

SAFETY, HEALTH, AND EMERGENCY RESPONSE (HTRW/UST) 
04/94 

MOD 3/96 

PART 1 GENERAL 

1.1 REFERENCES 
The publications listed below form a part of this specification to the 
extent referenced. The publications are referred to in the text by basic 
designation only. 

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH) 

(1993) 1993-1994 Threshold Limit Values 
for Chemical Substances and Physical 
Agents and Biological Exposure Indices 

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI ) 

ANSI 2358.1 (1990) Emergency Eyewash and Shower 
Equipment 

CODE OF FEDERAL REGULATIONS (CFR) 

10 CFR 20 - 
29 CFR 1904 

Standards for Protection Against Radiation 

Recording and Reporting Occupational 
Injuries and Illnesses 

29 CFR 1910 Occupational Safety and Health Standards 

29 CFR 1926 Safety and Health Regulations for 
Construction 

49 CFR 171 Gen Info, Regulations, and Definitions 

49 CE'R 172 

ENGINEERING MANUALS 

Hazardous Materials Table, Special 
Provisions, Hazardous Materials 
Communications, Emergency Response 
Information, and Training Requirements 

(1996) US Army Corps of Engineers Safety 
and Health Requirements Manual 

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH) 

NIOSH Pub No. 85-115 

NIOSH Pub No. 94-113 
.--. 

(1985) Occupational Safety and Health 
Guidance Manual for Hazardous Waste Site 
Activities 

- 

(1994) NIOSH Manual of Analytical Methods, 
4th Ed 

1.2 DESCRIPTION OF WORK 
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This section provides additional requirements for implementing the accident 
prevention provisions of EM 385-1-1, and specifies a Site Safety and Health 
plan (SSHP) which shall satisfy the requirements for submission of a 
separate Accident Prevention Plan (APP) as required by EM 385-1-1. The 
requirements shall apply to work performed within the Limits of 
Construction as shown on the drawings. See Section 02072, DEMOLITION 
DEBRIS DISPOSAL for further specifics. 

1.4 REGULATORY REQUIREMENTS 

Work performed under this contract shall comply with EM 385-1-1, applicable 
Federal, state, and local safety and occupational health laws and 
regulations. This includes, but is not limited to, Occupational Safety and 
Health Administration (OSHA) standards, 29 CFR 1910, especially Section 
.120, "Hazardous Waste Site Operations and Emergency Response" and 29 CFR 
1926, especially Section .65, "Hazardous Waste Site Operations and 
Emergency Responsew. Matters of interpretation of standards shall be 
submitted to the appropriate administrative agency for resolution before 
starting work. Where the requirements of this specification, applicable 
laws, criteria, ordinances, regulations, and referenced documents vary, the 
most stringent requirements shall apply. 

1.5 PRECONSTRUCTION SAFETY CONFERENCE 

The Preconstruction Safety Conference shall be a part of the 
Preconstruction Meeting as specified in SECTION 01200. 

1.6 SAFETY AND HEALTH PROGRAM 

OSHA Standards 29 CFR 1910, Section .I20 (b) and 29 CFR 1926, Section .65 
(b) require employers to develop and implement a written Safety and Health 
Program for employees involved in hazardous waste operations. The 
site-specific program requirements of the OSHA Standards shall be 
integrated into one site-specific document, the Site Safety and Health Plan 
(SSHP). The SSHP shall interface with the employer's overall Safety and 
Health Program. Any portions of the overall Safety and Health Program that 
are referenced in the SSHP shall be included as appendices to the SSHP. 

1.7 SITE SAFETY AND HEALTH PLAN 

1.7.1 Preparation and Implementation 

A Site Safety and Health Plan (SSHP) shall be prepared covering onsite work 
to be by the Contractor and all subcontractors. The Safety and 
Health Manager shall be responsible for the development, implementation and 
oversight of the SSHP. The SSHP shall establish, in detail, the protocols 
necessary for the anticipation, recognition, evaluation, and control of 
hazards associated with each task performed. The SSHP shall address 
site-specific safety and health requirements and procedures based upon 
site-specific conditions. The level of detail provided in the SSHP shall 
be tailored to the type of work, complexity of operations to be performed, 
and hazards anticipated. The SSHP shall incorporate the Contractor's 
Accident Prevention Plan (APP) and shall, at a minimum, address the APP 
requirements established in Appendix A, EM 385-1-1. Details about some 
activities may not be available when the initial SSHP is prepared and 
submitted. Therefore, the SSHP shall address, in as much detail as 
possible, anticipated tasks, their related hazards and anticipated control 
measures. Additional details shall be included in the activity hazard 
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analyses as described in paragraph ACTIVITY HAZARD ANALYSES 

1.7.2 Acceptance and Modifications 

Prior to submittal, the SSHP shall be signed and dated by the Safety and 
Health Manager and the Site Superintendent. The SSHP shall be submitted 
for review 14 days prior to the Preconstruction Safety Conference. 
Deficiencies in the SSHP will be discussed at the preconstruction safety 
conference, and the SSHP shall be revised to correct the deficiencies and 
resubmitted for acceptance. Onsite work shall not begin until the plan has 
been accepted. A copy of the written SSHP shall be maintained onsite. As 
work proceeds, the SSHP shall be adapted to new situations and new 
conditions. Changes and modifications to the accepted SSHP shall be made 
with the knowledge and concurrence of the Safety and Health Manager, the 
Site Superintendent, and the Contracting Officer. Should any unforeseen 
hazard become evident during the performance of the work, the Site Safety 
and Health Officer (SSHO) shall bring such hazard to the attention of the 
Safety and Health Manager, the Site Superintendent, and the Contracting 
Officer, both verbally and in writing, for resolution as soon as possible. 
In the interim, necessary action shall be taken to re-establish and 
maintain safe working conditions in order to safeguard onsite personnel, 
visitors, the public, and the environment. Disregard for the provisions of 
this specification or the accepted SSHP shall be cause for stopping of work 
until the matter has been rectified. 

1.7.3 Availability 

The SSHP shall be made available in accordance with 29 CFR 1910, Section 
.I20 (b) (1) (v) and 29 CFR 1926, Section .65 (b) (1) (v) . 

1.7.4 Elements 

Topics required by 29 CFR 1910, Section .I20 (b) ( 4 )  29 CFR 1926, Section 
.65 (b) (4) and the Accident Prevention Plan as described in Table 1-1 of EM 
385-1-1 and those described in this section shall be addressed in the SSHP. 
Where the use of a specific topic is not applicable to the project, the 
SSHP shall include a statement to justify its omission or reduced level of 
detail and establish that adequate consideration was given the topic. 

1.8 SITE DESCRIPTION AND CONTAMINATION CHARACTERIZATION 

1.8.1 Project/Site Conditions 

A Closure Plan and a February 1997 Site Investigation/Evaluation Study was 
prepared for and approved by DEQ. The Equalization Basin has been 
deterr,:ned co be unc~ntamlnated. Contractor may vlew the contents of both 
documents at the Norfolk District. The documents contain a hlstory of the 
site, a record of site contaminants, and a description of the site. The 
information in both documents may be useful to assist the Contractor in 
preparing the SSHP. 

1.8.1.1 Site Information 

The Equalization Basin was used as a holding basin to equal'fze the 
wastewater flows from the industrial processes at RAAP. The sludges 

.C" generated from the biological treatment have been listed as a KO44 
hazardous waste. Therefore, the basin was considered a hazardous waste 
facility, but as a result of site closure activities by the Operating 
Contractor, and as verified by the recent site investigation study, the 
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site has been determined to be uncontaminated and has been approved for 
clean closure by the VA DEQ. 

1.8.2 Ordnance and Explosive Waste (OEW) 

All wastewater and sludges have been removed and the soil cement liner has 
been cleaned. However, if explosives, chemical surety and warfare 
materiels (CSM/CWM), or unexp.loded ordnance (UXO) are discovered at any 
time during operations, the Contractor shall immediately stop operations in 
the affected area, mark the location, notify onsite personnel of the OEW 
hazard and the area's restrictions, and notify the Contracting Officer. 
The Government will make appropriate arrangements for evaluation and proper 
disposal of each device. The SSHP shall specifically address procedures to 
be followed, if known or potential CSM/CWM, ordnance, or other such items 
are encountered during any phase of field work. 

1.9 HAZARD/RISK ANALYSIS 

The SSHP shall include a safety and health hazard/risk analysis for each 
site task and operation to be performed. The hazard/risk analysis shall 
provide information necessary for determining safety and health procedures, 
equipment, and training to protect onsite personnel, the environment, and 
the public. Available site information shall be reviewed when preparing 
the "Hazard/Risk Analysis" section of the SSHP. The following elements, at 
a minimum, shall be addressed. 

1.9.1 Site Tasks and Operations 

The SSHP shall include a comprehensive section that addresses the tasks and 
objectives of the site operations and the logistics and resources required 
to reach those tasks and objectives. The main objective of this project is 
to "clean closen the basin by removing all demolition debris and then 
restoring the area to it's original grades. The major site tasks and 
operations to be performed based on this type of remediation are listed in 
SECTION 01006- SPECIAL WORK RESTRICTIONS AND REQUIREMENTS. This is not a 
complete list of site tasks and operations, therefore, it shall be expanded 
and/or revised, during preparation of the SSHP as necessary. 

1.9.2 Hazards 

The following potential hazards may be encountered during site work. These 
are not complete lists, therefore, they shall be expanded and/or revised as 
necessary during preparation of the SSHP. 

1.9.2.1 Safety Hazards 

Potential safety hazards would inclide but not be limited to employee 
exposures to excavations/trenches; slip, trip and fall hazards; electricity 
or underground utilities; heavy mobile equipment or machinery; possible 
arsenic contaminated dust, (see Section 01005, Paragraph 1.24.5 etc. 

. - 

1.9.2.2 Physical Agents 

Potential physical hazards would include excessive noise levels, heat and 
cold stress conditions and excessive vibrations. 
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1.9.3 Action Levels 

1.9.3.1 General 

Action levels shall be established for the situations listed below, at a 
minimum. The action levels and required actions (engineering controls, 
changes in PPE, etc.) shall be presented in the SSHP in both text and 
tabular form. 

a. Implementation of engineering controls and work practices 

b. Upgrade or downgrade in level of personal protective equipment. 

c. Work stoppage and/or emergency evacuation of onsite personnel. 

d. Prevention and/or minimization of public exposures to hazards 
created by site activities. 

1.9.3.2 Confined Space Entry 

The basin itself is not considered a confined space. Any questionable 
areas shall be brought to the attention of the CO. Entry into and work in 
a confined space will not be allowed when oxygen readings are less than 
19.5% or greater than 23.5% or if the Lower Flammable Limit (LFL) reading 
is greater than lo%, unless these conditions are adequately addressed in 
the confined space entry program. In addition, action levels for toxic 
atmospheres shall be determined. 

1.10 ACTIVITY HAZARD ANALYSES 

Prior to beginning each major phase of work, an Activity Hazard Analysis 
shall be prepared by the Contractor performing that work and submitted for 
review and acceptance. The format shall be in accordance with EM 385-1-1, 
figure 1-1. A major phase of work is defined as an operation involving a 
type of work presenting hazards not experienced in previous operations or 
where a new subcontractor or work crew is to perform. The analysis shall 
define the activities to be performed and identify the sequence of work, 
the specific hazards anticipated, and the control measures to be 
implemented to eliminate or reduce each hazard to an acceptable level. 
Work shall not proceed on that phase until the activity hazard analysis has 
been accepted and a preparatory meeting has been conducted by the 
Contractor to discuss its contents with everyone engaged in the activities, 
including the government onsite representatives. The activity hazard 
analyses shall be continuously reviewed and when appropriate modified to 
address changing site conditions or operations, with the concurrence of the 
SSHO, the Site Superintendent, and the Contracting Officer. Activity 
hazard analyses shall be attached to and become a part of the SSHP. 

1.11 STAFF ORGANIZATION, QUALIFICATIONS, AND RESPONSIBILITIES 

An organizational structure shall be developed that sets forth lines of 
authority (chain of command), responsibilities, and communication 
procedures concerning site safety, health, and emergency response. This 
organizational structure shall cover management, supervisor's and employees 
of the Contractor and subcontractors. The structure shall include the 

a+-.. means for coordinating and controlling work activities of subcontractors 
and suppliers. The SSHP shall include a description of this organizational 
structure as well as qualifications and responsibilities of each of the 
following ~ndividuals. The Contractor shall obtain Contracting Officer's 
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acceptance before replacing any member of the Safety and Health Staff. 
Requests shall include the names, qualifications, duties, and 
responsibilities of each proposed replacement. 

1.11.1 Site Superintendent 

A Site Superintendent, who has responsibility to implement the SSHP, the 
authority to direct work performed under this contract and verify 
compliance, shall be designated. 

1.11.2 Site Safety and Health Officer (SSHO) 

1.11.2.1 Qualifications 

An individual and one alternate shall be designated the Site Safety and 
Health Officer (SSHO). The name, qualifications (education and training 
summary and documentation), and work experience of the Site Safety and 
Health Officer and alternate shall be included in the SSHP. The SSHO shall 
have the following qualifications: 

a. A minimum of 2 year experience in implementing safety and health 
programs at hazardous waste sites. 

b. Documented experience in construction techniques and construction 
safety procedures. 

c. Working knowledge of Federal and state occupational safety and 
health regulations. 

d. Specific training in personal and respiratory protective equipment 
program implementation, confined space program oversight, and in 
the proper use of air monitoring instruments, and air sampling 
methods. 

1.11.2.2 Responsibilities 

The Site Safety and Health Officer shall: 

a. Assist and represent the Safety and Health Manager in onsite 
training and the day to day onsite implementation and enforcement 
of the accepted SSHP, 

b. Be assigned to the site on a full time basis for the duration of 
field activities. The SSHO shall have no duties other than Safety 
and Health related duties. If operations are performed during 
more than one work shift per day, a site Safety and Health Officer 
shall be present for each shift. 

c. Have authority to ensure site compliance with specified safety and 
health requirements, Federal, state and OSHA regulations and all 
aspects of the SSHP including, but not limited to, activity hazard 
analyses, air monitoring, use of PPE, decontamination, site 
control, standard operating procedures used to minl'mize hazards, 
safe use of engineering controls, the emergency response plan, 
confined space entry procedures, spill containment program, and 
preparation of records by performing a daily safety and health 
inspection and documenting results on the Daily Safety Inspection 
Log. 
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d. Have authority to stop work if unacceptable health or safety 
conditions exist, and take necessary action to re-establish and 
maintain safe working conditions. 

e. Consult with and coordinate any modifications to the SSHP with the 
Safety and Health Manager, the Site Superintendent, and the 
Contracting Officer. 

f. Serve as a member of the Contractor's quality control staff on 
matters relating to safety and health. 

g. Conduct accident investigations and prepare accident reports. 

h. Review results of daily quality control inspections and document 
safety and health findings into the Daily Safety Inspection Log. 

i. In coordination with site management and the Safety and Health 
Manager, recommend corrective actions for identified deficiencies 
and oversee the corrective actions. 

j. Sign and date the SSHP prior to ,submittal. 

k. Conduct initial site-specific training. 

1. Be responsible for evaluating air monitoring data and recommending 
changes to engineering controls, work practices, and PPE 

m. Review accident reports and results of daily inspections. 

1.12 TRAINING 

Personnel shall receive training in accordance with the Contractor's 
written safety and health training program and 29 CFR 1910 Section .120, 29 
CFR 1926 Section .65, and 29 CFR 1926 Section .21. The SSHP shall include 
a section describing training requirements. Training shall be provided by 
qualified persons. 

1.12.1 Site-specific Training 

Site-specific training sessions shall be documented in accordance with 
Section 01.B.03.b of EM 385-1-1. 

1.12.1.1 Inlzral Sesslon (Preentry Brreflng) 

Prior to commencement of onsite field activities, all site employees, shall 
attend a site-specific safety and health training session of at least 4 
hours duration. This session shall be conducted by the Site Safety and 
Health Officer to ensure that all personnel are familiar wlth requirements 
and responsibilities for maintaining a safe and healthful work environment. 
Procedures and contents of the accepted SSHP and Sections 01.B.02 and 
28.D.03 of EM 385-1-1 shall be thoroughly discussed. The Contracting 
Officer shall be notified at least 5 days prior to the initial 

c site-specific training session so government personnel involved in the 
project may attend. 

1.12.1.2 Other Training 
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The SSHO shall provide training as specified by 29 CFR 1910 Section .146, 
for employees who are required to supervise, standby, or enter 
permit-required confined spaces. Persons involved in any aspect of the 
transportation of hazardous materials shall be trained in accordance with 
49 CFR 172 Subpart H. 

1.13 PERSONAL PROTECTIVE EQUIPMENT 

1.13.1 General 

In accordance with 29 CFR 1910 Section .I20 ( g )  ( 5 )  and 29 CFR 1926 Section 
.65 (g)(5), a written Personal Protective Equipment (PPE) program which 
addresses the elements listed in that regulation, and which complies with 
respiratory protection program requirements of 29 CFR 1910 Section .134, is 
to be included in the employer's Safety and Health Program. The Site 
Safety and Health Plan shall detail the minimum PPE ensembles (including 
respirators) and specific materials from which the PPE components are 
constructed for each site-specific task and operation to be performed, 
based upon the hazard/risk analysis. Components of levels of protection 
(B, C, D and modifications) must be relevant to site-specific conditions, 
including heat and cold stress potential and safety hazards. Only 
respirators approved by NIOSH shall be used. Onsite personnel shall be 
provided with appropriate personal protective equipment. Protective 
equipment and clothing shall be kept clean and well maintained. The PPE 
section of the SSHP shall include site-specific procedures to determine PPE 
program effectiveness and for onsite fit-testing of respirators, cleaning, 
maintenance, inspection, and storage of PPE. 

1.13.2 Levels of Protection 

The Safety and Health Manager shall establish appropriate levels of 
protection for each work activity based on review of historical site 
information, existing data, an evaluation of the potential for exposure 
(inhalation, dermal, ingestion, and injection) during each task, past air 
monitoring results, and a continuing safety and health monitoring program. 
The Safety and Health Manager shall also establish action levels for 
upgrade or downgrade in levels of PPE from the following specified minimum 
levels of protection. Protocols and the communication network for changing 
the level of protection shall be described in the SSHP. The PPE 
reassessment protocol shall address air monitoring results, potential for 
exposure, changes in site conditions, work phases, job tasks, weather, 
temperature extremes, individual medical considerations, etc. 

1.13.2.1 Components of Levels of Protection 

The following items constitute minimum protective clothing and equipment 
ensembles to be utilized during this project: 

Level D 
Hardhats, hearing protection, safety glasses or goggles, and protective 
footwear (shoes/boots). - 

Modified Level D 
Hardhats, hearing protection, safety glasses or goggles, and protective 
footwear (shoes/boots) and HEPA Masks. 

Level C 
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All the components of the Level D ensemble, plus air-purifying 
respirators, chemical-resistent coveralls, chemical-resistent gloves, 
and chemical-resistant protective footwear (shoe/boot covers). 

Level B 
N/A 

1.13.2.2 Initial Minimum Levels of PPE by Task 

Based on available information, the initial minimum protective equipment 
requirements for each major task and operation are listed below. Available 
site information shall be reviewed and the list of tasks and operations and 
these levels of protection shall be expanded and/or revised during 
preparation of the SSHP. 

TASK/OPERATION INITIAL LEVEL OF PROTECTION 

Excavation MOD D 

1.14 SAFETY PROCEDURES, ENGINEERING CONTROLS AND WORK PRACTICES 

The SSHP shall describe the standard operating safety procedures, 
engineering controls and safe work practices to be implemented for the work 
covered. These shall include, but not be limited to, the following: 

1.14.1 General Site Rules/Prohibitions 

General site rules/prohibitions (buddy system, eating, drinking, and 
smoking restrictions, etc.): See SECTION 01006 for further restrictions at 
RAAP . 

1.14.2 Work Permit Requirements 

Radioactive work, excavation, hot work, confined space, etc.: See SECTION 
01006 for further restrictions at RAAP. 

1.14.3 Material Handling Procedures 

Soils, liquids, radioactive materials: See SECTION 01006 for further 
restrictions at RAAP. 

1.14.3 Confined Space Entry Procedures 

All confined space entry (for existing facilities) requirements shall be 
properly permitted by RAAP. 

1.14.6 Hot Work 

Hot work shall not be permitted on or within the equalization basin except 
as outlined herein. Prior to conducting hot work, a hot work permit shall 
be prepared and submitted. An example format for a hot work permit shall - be included in the SSHP and shall adhere to the requirements of RAAP (see 
Section 01006). Hot work shall not be performed unless monitoring 
indicates atmospheres within and immediately surrounding the areas are 
within the required limits for oxygen; continuous monitoring shall continue 

SECTION 01110 Page 9 



Bio Planc Old Equalization Basin Closure 2941 

until the hot work is completed. The hot work prohibition includes 
welding, cutting, grinding, sawing, or other similar operations which could 
be expected to potentially generate combustion-producing temperatures or 
sparks, or which could produce potentially hazardous fumes or vapors. An 
individual at each hot work site shall be designated as a fire watch. This 
person's sole responsibility shall be to monitor the hot work and have 
immediate access to the fire extinguisher located at each hot work site. A 
new permit shall be obtained at the start of each work shift during which 
hot work will be conducted. 

1 . 1 5  SITE CONTROL MEASURES 

The SSHP shall include procedures for the implementation and enforcement of 
safety and health rules for all persons on the site, including employers, 
employees, outside Contractors, government representatives, and visitors. 

1.16 EQUIPMENT WASH DOWN 

Vehicles and equipment used within the Construction Limits shall be cleaned 
off prior to leaving the site. The procedures shall be addressed in the 
SSHP. 

1.17 INSPECTIONS 

The SSHO shall perform daily inspections of the jobsite and the work in 
progress to ensure compliance with EM 385-1-1, the Safety and Health 
Program, the SSHP and other occupational health and safety requirements of 
the contract, and to determine the effectiveness of the SSHP. Procedures 
for correcting deficiencies (including actions, timetable and 
responsibilities) shall be described in the SSHP. Follow-up inspections to 
ensure correction of deficiencies shall be conducted and documented. Daily 
safety inspection logs shall be used to document the inspections, noting 
safety and health deficiencies, deficiencies in the effectiveness of the 
SSHP, and corrective actions taken. The SSHO's Daily Inspection Logs shall 
be attached to and submitted with the Daily Quality Control reports. Each 
entry shall include the following: date, work area checked, employees 
present in work area, PPE and work equipment being used in each area, 
special safety and health issues and notes, and signature of preparer. In 
the event of an accident, the Contracting Officer shall be notified 
according to EM 385-1-1. Within 2 working days of any reportable accident, 
an Accident Report shall be completed on ENG Form 3394 and submitted. 

1.18 SAFETY AND HEALTH PHASE-OUT REPORT 

A Safety and Health Phase-Out Report shall be submitted within 10 working 
days foilowing completion of the work, prior to final acceptance of the 
work. The following minimum information shall be included: 

a. Summary of the overall performance of safety and health (accidents 
or incidents including near misses, unusual events, lessons 
learned, etc. . 

PART 2 PRODUCTS (NOT APPLICABLE) 

PART 3 EXECUTION (NOT APPLICABLE) 

-- End of Section -- 
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SECTION 01111 
SAFETY AND HEALTH REQUIREMENTS 

01/96 
MOD 3/96 

PART 1 GENERAL 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1.1 REFERENCES 

The publications listed below form a part of this specification to the 
extent referenced. The publications are referred to in the text by basic 
designation only. 

ENGINEERING MANUALS 

(1996) Safety and Health Requirements Manual 

1.2 SUBMITTALS 

Government approval is required for submittals with a "GAn designation; 
submittals having an "FIOn designation are for information only. The 
following shall be submitted in accordance with Section 01300 SUBMITTAL 
DESCRIPTIONS : 

SD-01 SD Data 

Accident Prevention Plan; GA. 

1.3 SAFETY REQUIREMENTS AND ACCIDENT PREVENTION: 

1.3.1 Standards: 

The Contractor shall comply with Occupational Safety and ~ealth Act (OSHA) 
Standards, the Corps of Eng-ineers Manual EM 385-1-1, "Safety and Health 
Requirements Manual," NFPA 101, and state, local, and facility safety 
requirements . 

1.7 SAFETY AND HEALTH PLAN 

1.7.1 Preparation and Implementation 

An Accident Prevention Plan (AAP) (SHP) shall be prepared covering onsite 
work to be performed by the Contractor and all subcontractors. The Safety 
and Health Manager shall be responsible for the development, implementation 
and oversight of the APP. The APP shall establish, in detail, the protocols 
necessary for the anticipation, recognition, evaluation, and control of 
hazards associated with each task performed. The APP shall address general 
safety and health requirements and procedures. The level of detail provided 
in the APP shall be tailored to the type of work, complexity of operations 
to be performed, and hazards anticipated. Details about some activities may 
not be available when the initial APP is prepared and submitted. Therefore, 
the APP shall address, in as much detail as possible, anticipated tasks, 
their related hazards and anticipated control measures. 

1.7.2 Acceptance and Modifications 

Prior to submittal, the APP shall be signed and dated by the Contractor's 
Safety and Health Manager and the Site Superintendent. The APP [including - the Site Safety and Health Plan, for HTRW/UST projects, required by Section 
011101 shall be submitted for review at least 10 days prior to the Prework 
Safety Conference. Deficiencies in the APP will be discussed at the Prework 
Safety Conference, and the APP shall be revised to correct the deficiencies 
and resubmitted for acceptance. Onsite work shall not begin until the plan 
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has been accepted. A copy of the written APP shall be maintained onsite. 
As work proceeds, the APP shall be adapted to new situations and new 
conditions. Changes and modifications to the accepted APP shall be made 
with the knowledge and concurrence of the Safety and Health Manager, the 
Site Superintendent, and the Contracting Officer. Should any unforeseen 
hazard become evident during the performance of the work, shall bring such 
hazard to the attention of the Safety and Health Manager, the Site 
Superintendent, and the Contracting Officer, both verbally and in writing, 
for resolution as soon as possible. In the interim, necessary action shall 
be taken to re-establish and maintain safe working conditions in order to 
safeguard onsite personnel, visitors, the public, and the environment. 
Disregard for the provisions of this specification or the accepted APP shall 
be cause for stopping of work until the matter has been rectified to the 
satisfaction of the Contracting Officer. 

1.7.3 Availability 

The APP shall be made available in accordance with 29 CFR 1910, Section .120 
(b) (1) (v) and 29 CFR 1926, Section -65 (b) (1) (v) . 

1.3.2 Corps of Engineers Standards: 

Corps of Engineers Manual EM 385-1-1, referred to in "ACCIDENT PREVENTION" 
article of Contract Clauses, is hereby supplemented or revised as follows: 

1.3.2.2 Conflicts: 

When a conflict exists between the Corps of Engineers Safety and Health 
Requirements Manual, other safety requirements, or the contract plans and/or 
specifications, the most stringent requirement shall prevail. (NAOSA 5 FEB 
87). 

1.3.2.3 Front End Loader - Backhoe Machines: 
1.3.2.3.1 Non-compliance Safety Check: 

All front end loader-backhoe machines and other machines, such as tractors 
that utilize a backhoe attachment, shall be checked for: 

a. Exposed backhoe boom swing foot pedals. 

b. Backhoe boom swing lever which can be reached by a man standing on 
the ground or on the outrigger support bracket. 

1.3.2.3.2 Correction and Fabrication of Non-compliance Safety Items: 

Where these conditions exist, guards shall be fabricated to: 

a. Cover over exposed foot pedals to prevent someone from accidentally 
stepping on them. 

b. Inclose the swing lever so as to preclude operation from the ground 
or from the outrigger support bracket. 

1.3.2.4 Attendance at Safety Meetings: 

In order to allow for maximum attendance at weekly tool box meetings and 
monthly supervisor meetings by Corps of Engineers personnel, the Contractor 
shall advise the CO's Office, a minimum of 48 hours before the start of each 
meeting, of the date, time and location of Safety Meetings. 

1.3.2.5 Minutes of Safety Meetings 

Minutes shall be prepared by the Contractor and forwarded to the Contracting 
Officer by close of business the next work day. 

1.3.2.5 Protective Footwear: 
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Protective footwear as defined by American National Standards Institute Z41 
shall be worn by all working personnel on site. 

1.3.2.6 Ground Fault Circuit Interrupters (GFCI) : 

GFCI's are required for work on this contract in accordance with EM 385-1-1. 
GFCI's are also required when using electric power extension cords. 

1.3.2.7 Crawler-, Truck-, and Wheel-Mounted Cranes 

Implementation of paragraph 16.D.Ol.e(l) shall include the following: 

a. When a crane is performing duty cycle work (such as clamshell, 
dragline, grapple, or pile driving) it does not require anti-two block 
equipment. If the crane is required to make a non-duty cycle lift (for 
example, to lift a piece of equipment, a tool box, or supplies), it will 
be exempt from the anti-two block equipment requirements if the 
following procedures are implemented: 

(1) an international orange warning device (warning flag, warning tape, 
or warning ball) is properly secured to the hoist line at a distance of 
8 to 10 feet above the hoist rigging; 

(2) the signalperson (or an individual designated as the signalperson) 
acts as a spotter to alert the crane operator with a "STOPv signal when 
the warning device approaches the boom tip and the crane operator ceases 
hoisting functions when alerted of this; and 

( 3 )  while the non-duty cycle lift is underway, the signal person shall 
not stand under the load, shall have no duties other than signalperson, 
and shall comply with the signaling requirements of EM 385-1-1; 

b. Anti-two block devices are always required when hoisting personnel by 
crane or derrick. 

1.3.2.8 
Safety Indoctrination Certificates 

The Contractor shall obtain from each of his employees, prior to his 
employment at the Radford Army Ammunition Plant, a signed certificate 
indicating that the employee has read and understands a statement prepared 
by the Plant Commander setting forth the hazards and restrictions incident 
to construction operations in buildings used for powder production. The 
certificates shall be delivered to the CO on the first day the employee is 
admitted to the Radford Army Ammunition Plant. 

PART 2 PRODUCTS (This Part Not Used) 

PART 3 EXECUTION (This Part Not Used) 

- -  End of Section - -  
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MASTER SPECIFICATION FOR MILITARY CONSTRUCTION 

SECTION 01200 
PROJECT MEETINGS 

PART 1 GENERAL 

1.1 SUBMITTALS (Not Applicable) 

1.2 PRECONSTRUCTION CONFERENCE 

1.2.1 Scheduling 

After award of the construction contract and prior to the start of any 
construction work, the Contracting Officer (CO) will schedule and conduct a 
preconstruction conference. The Contractor's Project Manager, 
Superintendent and Quality Control System Manager shall attend this 
meeting. The Contractor is encouraged to have an officer of his company 
(Project Manager could be this person) and representation from each of his 
sub-contractors at the conference. This conference will be held at a 
location and time as specified by the CO. 

1.2.2 Purpose 

The purpose of this preconstruction conference is to enable the CO to 
outline the procedures that will be followed by the Government in its 
administration of this construction contract and to discuss the performance 
that will be expected from the Contractor. This conference will allow the 
Contractor an opportunity to ask questions about the Government's 
supervision and inspection of contract work, about security requirements, 
regulations, etc. The CO may invite Using Service personnel and any other 
Government personnel to attend this conference. 

1.2.3 Discussion Items 

The following is a list of items for discussion during the preconstruction 
conference. However, the Contracting Officer may include additional items 
for discussion as conditions and the work require. 

a. Authority of the Area/Resident Engineer and organization of the 
Area/Resident office. 

Contractor's Progress Schedule. 

Correspondence Procedures. 

Contractor Labor Standards Provisions. 

Contract Modifications and Administrative Procedures. 

Contractor's Administrative, Laydown and Storage Areas. 

Procedures for Processing Submittals. 

Payment Estimate Data and Procedures. 

Contractor Utilities. - 

Security Requirements and Other Regulations, if applicable. 

Government Furnished Equipment, if applicable. 
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Disposition of Salvage Property. 

Contractor Insurance Requirements. 

Value Engineering Program. 

Contractor Performance Evaluation. 

As-Built Drawings. 

Single Point of Contact for Warranty of Construction. 

Turnover of Completed Facilities. 

1.3 NOT USED 

1.4 OTHER MEETINGS 

Other meetings are or may be scheduled to be held after the Preconstruction 
Conference, and such meetings may include the following: 

a. Accident Prevention Safety Plan 

b. Quality Control Plan 

c. Environmental Protection Plan. 

1 . 5  FACILITY MEETINGS 

The Facility may also schedule meetings with the Contractor through the CO 
during the progress of construction work. 

1.6 MINUTES OF MEETINGS 

The Government will prepare minutes of the meeting and will provide the 
Contractor with a signed original for review and concurrence. The minutes 
shall include all items discussed at the meeting and the Government will 
make all corrections provided by the Contractor and resubmit the corrected 
minutes to the Contractor within seven days. 

PART 2 PRODUCTS (This Part Not Used) 

PART 3 EXECUTION (This Part Not Used) 

- -  End of Section - -  
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SECTION 01300 
SUBMITTAL PROCEDURES 

12/94 
MOD 03/96 

PART '1 GENERAL 

1.1 SUBMITTAL CLASSIFICATION 

Submittals are classified as follows: 

1.1.1 Government Approved (GA) 

Governmental approval (GA) is required for extensions of design, critical 
materials, deviations and/or departure from the contract documents, items 
of equipment whose compatibility with the entire system must be checked, 
and other items as designated by the Contracting Officer. Within the terms 
of the Contract Clause entitled "Specifications and Drawings for 
Constr~ction,~ they are considered to be "shop drawings." 

1.1.2 For Information Only (FIO) 

All submittals not requiring Government approval will be for information 
only (FIO) . They are not considered to be "shop drawings" within the terms 
of the Contract Clause referred to above. 

1.2 APPROVEI3 SUBMITTALS 

The Contracting Officerls approval of submittals shall not be construed as 
a complete check, but will indicate only that the general method of 
construction, materials, detailing and other information are satisfactory. 
Approval will not relieve the Contractor of the responsibility for any 
error which may exist, as the Contractor under the CQC requirements of this 
contract is responsible for dimensions, the design of adequate connections 
and details, and the satisfactory construction of all work. After 
submittals have been approved by the Contracting Officer, no resubmittal 
for the purpose of substituting materials or equipment will be considered 
unless accompanied by an explanation of why a substitution is necessary. 

1.3 DISAPPROVED SUBMITTALS 

The Contractor shall make all corrections required by the Contracting 
Officer and promptly furnish a corrected submittal in the form and number 
of copies specified for the initial submittal. If the Contractor considers 
any correction indicated on the submittals to constitute a change to the 
contract, a notice in accordance with the Contract Clause "Changes" shall 
be given promptly to the Contracting Officer. 

1.4 WITHHOLDING OF PAYMENT 

Payment for materials incorporated in the work will not be made if required 
approvals have not been obtained. 

PART 2 PRODUCTS ( ~ o t  Applicable) 

PART 3 EXECUTION 

3.1 GENERAL 

The Contractor shall make submittals as required by the specifications, and 
as indicated on the Submittal Register (ENG FORM 4288-R), attached hereto. 
The Contracting Officer may request submittals in addition to those 
specified when deemed necessary to adequately describe the work covered in 
the respective sections. Units of weights and measures used on all 
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submittals shall be the same as those used in the contract drawings. Each 
submittal shall be complete and in sufficient detail to allow ready 
determination of compliance with contract requirements. Prior to submittal, 
all items shall be checked and approved by the CQC representative and each 
respective transmittal form (ENG FORM 4025-R) shall be stamped, signed, and 
dated by the CQC representative indicating action taken, and certifying 
that the accompanying submittal complies with the contract requirements. 
Proposed deviations from the contract requirements shall be clearly 
identified. Submittals shall include items such as: Contractor's, 
manufacturer's, or fabricator's drawings; descriptive literature including 
(but not limited to) catalog cuts, diagrams, operating charts or curves; 
test reports; test cylinders; samples; O&M manuals (including parts list); 
certifications; warranties; and other such required submittals. Submittals 
requiring Government approval shall be scheduled and approved prior to the 
acquisition of the material or equipment covered thereby. FIO submittals 
shall be submitted at least 15 days prior to scheduled installation of the 
item(s). Samples remaining upon completion of the work shall be picked up 
and disposed of in accordance with manufacturer's Material Safety Data 
Sheets (MSDS) and in compliance with existing laws and regulations. 

3.2 SUBMITTAL REGISTER (ENG FORM 4288-R, Mar 95) 

At the end of this section is one set of ENG Form 4288-R listing items of 
equipment and materials for which submittals are required by the 
specifications; this list may not be all inclusive and additional 
submittals may be required. The Contractor will also be given the 
submittal register as a diskette containing the computerized ENG Form 4288 
and instructions on the use of the diskette. Columns "dn through "pI8 have 
been completed by the Government; column "qM is reserved for use by the 
government; the Contractor shall complete columns waw, I I ~ I I  I I I ~ I I  , and r 'I 
through "wn and submit the forms (hard copy) plus associated electronic 
file to the Contracting Officer for approval within thirty calendar days 
after Notice to Proceed. The Contractor shall keep this diskette 
up-to-date and shall submit it to the Government together with the monthly 
payment request. The approved submittal register will become the 
scheduling document and will be used to control submittals throughout the 
life of the contract. The submittal register and the progress schedules 
shall be coordinated. An updated Submittal Register shall be submitted no 
less than every sixty calendar days. 

3.3 SCHEDULING 

Submittals covering component items forming a system or items that are 
interrelated shall be scheduled to be coordinated and submitted 
concurrently. Certifications to be submitted with the pertinent drawings 
shall be so scheduled. Adequate time (a minimum of [thirty] [ I calendar 
days exclusive of mailing time) shall be allowed and shown on the register 
for review and approval. No delay damages or time extensions will be 
allowed for time lost in late submittals. [An additional fifteen calendar 
days (total [forty-five][ I calendar days) shall be allowed and shown on 
the register for review and approval of submittals for [food service 
equipment] [and] [refrigeration and HVAC control systems] . I 

3.4 TRANSMITTAL FORM (ENG FORM 4025-R, Mar 9 5 )  

The transmittal form (ENG Form 4025-R) shall be used for submitting both GA 
and FIO submittals in accordance with the instructions on the reverse side 
of the form. These forms will be furnished to the Contractor by the CO 
after award of the contract. This form shall be properly completed by 
filling out all the heading blank spaces and identifying each item 
submitted. Special care shall be exercised to ensure proper listing of the 
specification paragraph and/or sheet number of the contract drawings 
pertinent to the data submitted for each item. Submittals pertaining to 
different specifications sections shall not be submitted on the same 
transmittal form. A separate form shall be used for each specification 
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section. 

3 . 5  SUBMITTAL PROCEDURE 

Submittal procedures shall be as follows: 

3.5.1 Procedures 

Procedures shall be incorporated into the Quality Control Plan required in 
Section 01440. 

3.5.5 Procedures for Submittal of Samples 

All samples of materials submitted as required by these specifications 
shall be properly identified and labeled for ready identification, and upon 
being certified, stored at the site of the work for jobsite use until all 
work has been completed and accepted by the CO. 

3.5.6 Contractor Certification 

Certification by the Contractor shall be accomplished by using Action Codes 
A or B in column "gn of ENG Form 4025-R. The Contractor shall sign and 
date Section I1 for Contractor certified submittals as well as sign the 
certification and Section I. Contractor certified drawings will be subject 
to quality assurance review by the Government at any time during the 
duration of the contract. No adjustment for time or money will be allowed 
for corrections required as a result of non-compliance with the contract 
documents. 

3.5.6 Deviations 

For submittals which include proposed deviations requested by the 
Contractor, the column "variationn of ENG Form 4025 shall be checked. The 
Contractor shall set forth in writing the reason for any deviations and 
annotate such deviations on the submittal. The Government reserves the 
right to rescind inadvertent approval of submittals containing unnoted 
deviations. 

3.6 CONTROL OF SUBMITTALS 

The Contractor shall carefully control his procurement operations to ensure 
that each individual submittal is made on or before the Contractor 
scheduled submittal date shown on the approved "Submittal Register." 

3.7 GOVERNMENT APPROVED SUBMITTALS 

Upon completion of review of submittals requiring Government approval, the 
submittals will be identified as having received approval by being so 
stamped and dated. Four copies of the submittal will be retained by the 
Contracting Officer and two copies of the submittal will be returned to the 
Contractor. 

3.8 INFORMATION ONLY SUBMITTALS 

Normally submittals for information only will not be returned. Provide four 
copies of FIO submittals. Approval of the CO is not required on FIO 
submittals. These submittals will be used for information purposes by the 
Government. The Government reserves the right to require the Contractor to 
resubmit any item found not to comply with the contract documents. This 
does not relieve the Contractor from the obligation to furirish material 
conforming to the plans and specifications and will not prevent the CO from - requiring removal and replacement if nonconforming material is incorporated 
in the work. This does not relieve the Contractor of the requirement to 
furnish samples for testing by the Government laboratory or check testing 
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by the Government in those instances where the technical specifications so 
prescribe. 

3.9 STAMPS 

Rubber stamps used by the Contractor on the submittal data to certify that 
the submittal meets contract requirements shall be similar to the following: 

CONTRACTOR 

(Firm Name) 

Approved-(AICertified to comply with the Contract documents. 

Approved- (B)Certified to comply with Contract documents with 
exceptions or corrections as specifically noted on 
the Submittal data and/or attached sheets. 

S I GNATURE : 

TITLE : 

DATE : 

- -  End of Section - -  
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SECTION 02050 

DEMOLITION 
09/91 

PART 1 GENERAL 

1.2 GENERAL REQUIREMENTS 

The work includes demolition or removal of all construction indicated or 
specified. All materials resulting from demolition work, except as 
indicated or specified otherwise, shall remain the property of the 
Government and shall be removed from the limits of Government property as 
directed by the Contracting Officer. Rubbish and debris shall be taken to 
the proper disposal site, off of the plant, daily unless otherwise directed 
so as to not allow accumlation inside or outside the building. Materials 
that cannot be removed daily shall be stored in areas specified by the 
Contracting Officer. 

1.3 SUBMITTALS 

Government approval is required for submittals with a "GAn designation; 
submittals having an "FIOn designation are for information only. The , 

following shall be submitted in accordance with Section 01300 SUBMITTAL 
DESCRIPTIONS: 

SD-01 Data 

Work Plan; GA. 

This Work Plan may be incorporated in the Work Plan requirements of Section 
02072. This Work Plan shall consist of the procedures proposed for the 
accomplishment of the work. The procedures shall provide for safe conduct 
of the work, careful removal and disposition of materials, protection of 
property which is to remain undisturbed, coordination with other work in 
progress, and timely disconnection of utility services. The procedures 
shall include a detailed description of the methods and equipment to be 
used for each operation, and the sequence of operations. 

1.4 DUST CONTROL 

The amount of dust resulting from demolition shall be controlled to prevent 
the spread of dust to occupied portions of the construction site and to 
avoid creation of a nuisance in the surrounding area. Use of water will 
not be permitted when it will result in, or create, hazardous or 
objectionable conditions such as ice, flooding and pollution. See Section 
01005 Paragraph 1.24.5 for protection of workers from potentially 
ccntarnlnated dust. 

1.5 PROTECTION 

1.5.1 Protection of Existing Property 

Before beginning any demolition work, the Contractor shall carefully survey 
the site and examine the drawings and specifications to determine the 
extent of the work. The Contractor shall take all necessaryprecautions to 
avoid damage to existing items to remain in place, to be reused, or to 
remain the property of the Government, and any damaged items shall be 
repaired or replaced as approved by the Contracting Officer at no 
additional cost to the Government. The Contractor shall carefully 
coordinate the work of this section with all other work and shall construct 
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and maintain shoring, bracing and supports, as required. The Contractor 
shall ensure that structural elements are not overloaded and shall be 
responsible for increasing structural supports or adding new supports as 
may be required as a result of any cutting, removal, or demolition work 
performed under this contract. 

1.5.2 Protection of Salvageble Material from the Weather 

The salvageable materials and equipment shall be protected from the weather 
at all times. 

1.5.4 Environmental Protection 

The work shall comply with the requirements of Section 01560 "Environmental 
Protection." 

1.6 BURNING 

The use of burning at the project site for the disposal of refuse and 
debris will not be permitted. 

1.7 USE OF EXPLOSIVES 

Use of explosives will not be permitted 

1.8 AVAILABILITY OF WORK AREAS 

Areas in which the work is to be accomplished will be available in 
accordance with the "Special Clauses" Section. 

PART 2 PRODUCTS (NOT APPLICABLE) 

PART 3 EXECUTION 

3.2 UTILITIES 

Disconnections of utility services, are as specified in the "Special 
Clauses" Section of 01006. 

3.4 DISPOSITION OF MATERIAL 

Title to pumps, motors, valves to be demolished, is vested in the 
Government. The Government will not be responsible for the condition, loss 
or damage to such property after notice to proceed. The Government has the 
right to maintain all property as needed to maintain plant production. The 
Contractor shall take Government salvaged items (pumps 2nd motors) to a 
locatlon within RAAP limits as directed by the Contrac'ilxg Offlcer. 
Contractor shall also unload Government salvage at this specified locatlon. 

3.4.1 Material Salvaged for the Contractor 
Material salvaged for the Contractor shall be stored as approved by the 
Contracting Officer and shall be removed from Government property before 
completion of the contract. Material salvaged for the Contractor shall not 
be sold on the site. All material removed from RAAP shall be checked 
through Receiving during normal work hours. Bagged trash-shall be removed 
from the plant in clear plastic bags. 

3.4.2 Unsalvageable Materials 

Large non-hazardous items of concrete and masonry shall be disposed of 
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offsite 

3.5 CLEAN-UP 

Debris and rubbish shall be removed from all work areas daily. Debris 
shall be removed and transported in a manner that prevents spillage on 
streets or adjacent areas. Local regulations regarding hauling and 
disposal shall apply. Vehicles for hauling debris shall be covered. 

-- End of Section -- 
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SECTION 02072 
DEMOLITION DEBRIS DISPOSAL 

PART 1 GENERAL 

1.1 REFERENCES 

The publications listed below form a part of this section to the extent 
referenced. The publications are referenced in the text by basic 
designation only. 

CODE OF FEDERAL REGULATIONS (CFR) 

CFR 29 Part 1910.120 Hazardous Waste Operations and Emergency 
Response 

CFR 40 Part 261 Identification and Listing of Hazardous Waste 

CFR 40 Part 262 

CFR 40 Part 263 

CFR 40 Part 264 

CFR 40 Part 265 

CFR 40 Part 266 

Standards Applicable to Generators of 
Hazardous Waste 

Standards Applicable to Transporters of 
Hazardous Waste 

Standards for Owners and Operators of 
Hazardous Waste Treatment, Storage, and 
Disposal Facilities 

Interim Status Standards for Owners and 
Operators of Hazardous Waste Treatment, 
Storage , and Disposal Facilities 

Standards for the Management of Specific 
Hazardous Waste and Specific Types of 
Hazardous Waste Management Facilities 

40 CFR 401 Effluent Guidelines and Standards 

40 CFR 403 General Pretreatment Regulations for 
Existing and New sources of Pollution 

CFR 49 Part 172 Hazardous Materials Tables 

49 CFR 178 Specifications for Packaging 

CFR 49 Part 302 List of Hazardous Substances and Reportable 
Quantities 

ENVIRONMENTAL PROTECTION AGENCY (EPA) 

EPA SW-846 (Nov 1986, 3rd Ed) Test Methods for 
Evaluating Solid Waste (Vol IA, IB, IC, and 
11 

U. S. ARMY CORPS OF ENGINEERS (COE) - 

(1 Apr 1996) Chemical Data Quality 
Management for Hazardous Waste Remedial 
Activities 

(1 Sept 1994) Requirements for the 
Preparation of Sampling and Analysis Plans 
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Safety and Occupational Health Document 
Requirements for Hazardous, Toxic, and 
Radioactive Waste (HTRW) Activities 

(Sept 1996) Safety and Health Requirements 
Manual 

COMMONWEALTH OF VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY 

VR 672-10-1 Hazardous Waste Management Regulations 

VR 672-20-10 Solid Waste Management Regulations 

VR 680-21-00 Virginia Water Quality Standards 

Virginia Erosion and Sediment Control 
Regulations, Sept 1990 - VA Erosion and 
Sediment Control Handbook 

1.2 MEASUREMENT AND PAYMENT 

1.2.1 Measurement 

Disposal of demolition debris (floodwall/miscellaneous concrete and 
soil/cement liner) shall be measured in lump sum of material delivered to 
the appropriate disposal facility. 

1.2.2 Payment 

Compensation for work covered by this section will be in accordance with the 
bid schedule. 

The following shall be submitted in accordance with Section 01300 SUBMITTAL 
DESCRIPTIONS and Section 01305 SUBMITTAL PROCEDURES. 

SD-01 Data 

Work Plan; GA 

The Contractor shall develop, implement, maintain, and supervise as part of 
the work, a comprehensive plan for demolition debris removal and disposal, 
and related operations. The Work Plan shall demonstrate compliance with the 
contract clauses, referenced standards, this specification, ER 1110-1-263, 
EM 200-1-3, ER 385-1-92, EM 385-1-1, VR 672-10-1, VR 672-20-10, VR 680-21-00, 
and CFR 29 Part 1910.120. The Work Plan requirements of Section 02050 
DEMOLITION may be incorporated into this plan. 

No work at the site, with the exception of site inspections and 
mobilization, shall be performed until the plan is approved. At a minimum 
the Work Plan shall include: 

a. Scheduling and operational sequencing. 

b. Description of the removal and disposal procedures including the 
"Equipment Washdown Area" . 

C. If additional analysis is required by the disposal facility, the 
Contractor shall prepare a Sampling and Analysis Plan (SAP), in 
accordance with EM 200-1-3, which describes describes sampling 
procedures and lists analysis parameters, methods, laboratory or 
laboratories. 

d. Identification of applicable regulatory requirements and permits 
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e. Methods to be employed for water removal to the on-site Bio 
Treatment Facility. 

f. Identification of transporters, means of transportation and a copy 
of all State and/or Federal License for hauling . 

g. Disposal facilities and a copy of all State and/or Federal Permits 
indicating the disposal facility is permitted to accept the waste. 

h. Borrow source. 

i. Spill prevention plan. 

j. Spill contingency plan. 

k. Methods of measuring volume of demolition debris. 

1. A statement of agreement from the transporter and disposal facility 
operators to accept the specific waste from this work. 

SD-08 Statements 

Qualifications; GA. 

A statement demonstrating that the Contractor meets the requirements in 
paragraph QUALIFICATIONS. Include owner, owner point of contact with phone 
number, location of work site, and dates of previous projects. 

SD-18 Records 

Shipping Manifest; FIO. 

Manifest in accordance with all applicable Federal, Stae and local 
requirements. 

Site Safety and Health Plan; GA 

Analysis performed on the concrete floodwall and the soil/cement liner 
indicate the demolition debris is non-hazardous, yet there is potential for 
workers at the site to be exposed to chemical constituents during excavation 
and handling. Pursuant to regulations issued by CFR 29 Part 1910.120, the 
Contractor shall take appropriate meaeures to safeguard the health of 
workers at the site. Such meaeures include appraising workers of the nature 
of the contaminants at the site, ensuring workers have appropriate training 
for working at contaminated sites, and preparing and conducting work in 
accordance with a site specific health and safety plan. The Contractor 
shall prepare a health and safety plan, in accordance withCFR 29 Part 
1910.120, EM 385-1-1, and ER 385-1-92, which addresses all aspects of worker 
notification, training, exposure, protective equipment, and other protection 
at the site. See Section 01110 for further details 

1.4 QUALIFICATIONS 

The Contractor shall have a minimum of two years experience in the removal 
and disposal of potentially contaminated material. 

1.5 NOTIFICATION 

The Contractor shall notify the Contracting Officer (CO) l'mmediately upon a 
an encounter with a suspected contaminant. 

1.6 AVAILABLE DATA 

An approved Closure Plan of the site and a recent (February 1997) Site 
Investigation/Evaluation Study as discussed in SECTION 01110 is available 
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for review at the Norfolk District. These reports provide a history and a 
soil/sludge and groundwater investigation of the site. 

1.7 ENVIRONMENTAL PROTECTION 

The Contractor shall take necessary measures specified herein, shown in 
Sect'ion 01560, and otherwise required, to protect the environment. 
PART 2 PRODUCTS 

2.1 BACKFILL MATERIAL 

Backfill material shall be as specified in Section 02210 Grading. 
. . 

Backfill shall be classified in accordance with ASTM D 2487 as GW, GP, GM, GC, 
SW, SP, SM, MH, CL, or CH and shall be free from roots and other organic 
matter, trash, debris, snow, ice or frozen materials. 

Soil classification test results shall be approved prior to bringing 
material onsite. Non-contaminated material removed from the excavation can be 
used for backfill in accordance with paragraph BACKFILLING. 

3 EXECUTION 

3 - 1  SAFETY 

Personnel working inside and in the general vicinity of the excavation shall 
be trained and thoroughly familiar with the safety precautions, procedures, 
and equipment required for controlling potential hazards associated with 
this work. Personnel shall use proper protection and safety equipment 
during work in and around the excavation in accordance with the approved 
Site Health and Safety Plan, and as otherwise specified. 

3 .3 EXCAVATION 

3.3.2 Open Excavations 

Open excavations and stockpile areas shall be secured. The Contractor shall 
divert surface water around excavations to prevent water from directly 
entering into the excavation. 

BACKFILLING 

The excavation shall be backfilled with the approved available onsite basin 
berm material and approved offsite fill material only. The excavation shall 
be dewatered if neceesary. Backfilling shall be in accordance with Section 
02210 GRADING 

3 - 5  DISPOSAL GUIDELINES 

3.5.1 General 

Sampling and analysis previously performed in February 1997, on the 
subsurface soils beneath the basin liner, indicates the material is 
classified as non-hazardous and does not require removal for clean closure. 
Analytical results of the samples collected within the subsurface beneath 
the basin liner can be found in Table 3-2 of the Site 
Investigation/Evaluation Study, dated February 1997. A copy of the results 
may be obtained from the Norfolk District Engineering Division, P.O.C., Marc 
D. Gutterman at 757-441-7669. It is the responsibility of the Contractor to 
ensure that all removal operations are performed in such a manner as to 
limit disturbance to the underlying subsurface soils. 

- 

3.5.1.1 Rainwater Accumulated Within the Basin 

All water and sludge that accumulated within the basin while it was in 
operation, has been previously removed by Alliant Tech. All rainwater 
currently accumulated within the basin must be pumped to the on-site 
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influent pump station, identified on the plans. All grit remaining in the 
basin, after the rainwater has been pumped out, is the result of the 
decaying basin liner surface and shall be disposed of with the basin liner 
material. 

3.5.1.2 Concrete Floodwall Disposal 

Toxicity Characteristic Leaching Procedure (TCLPI analysis performed in 
February 1997, on the concrete floodwall, indicates the demolition debris is 
classified non-hazardous. The Contractor may obtain the TCLP results, found 
in Table 3-3 of the Site Investigation/Evaluation Study, dated February 
1997, from the Norfolk District Engineering Division. The P.O.C. for the 
study report is Marc D. Gutterman at 757-441-7669. It is the responsibility 
of the Contractor to ensure that the concrete is disposed as a solid waste 
to a permitted CDD landfill. This ia a requirement of the state. 

3.5.1.3 Soil/Cement Liner Disposal 

Toxicity Characteristic Leaching Procedure (TCLP) analysis was performed in 
February 1997, on one composite sample, made up of seven sampling locations 
within the basin liner. The results of the TCLP analysis on the basin liner 
indicates the demolition debris is classified as non-hazardous. The 
Contractor may obtain the TCLP results, found in Table 3-3 of the Site 
Investigation/Evaluation Study, dated February 1997, from the Norfolk 
District Engineering Division. The P.O.C. for the study report is Marc D. 
Gutterman at 757-441-7669. It is the responsibility of the Contractor to 
ensure that all disposal is performed in accordance with all Federal, State, 
and Local regulations at a RCRA D landfill. 

3.5.1.4 Equipment to be Salvaged, Equipment to be Disposed, Ancillary 
Piping, and Effluent Pump Station Demolition Debris Disposal 

There is the potential to encounter grit/sludge within the equipment 
identified on the plans to be salvaged, equipment identified on the plans to 
be disposed, all piping identified on the plans to be disposed, and the 
concrete effluent pump station to be demolished and disposed. Prior to 
salvage or disposal of equipment, piping, and effluent pump station 
concrete, all grit/sludge must be removed and all items must be washed down 
thoroughly, with a high pressure spray. All grit/sludge and washdown water 
must be collected by the Contractor and disposed of on-site in the existing 
influent pump station. It is the responsibility of the Contractor to ensure 
that no material (grit/sludge and washdown water) is spilled on the site. 
As part of the Work Plan requirements (SE-ION 02072, Paragraph 1.3.i and 
1.3.j) the Contractor is required to provide a spill prevention plan and a 
spill contingency plan. 

For preparation of the Work Plan and the Site Specific Safety and Health 
Plan, an analysis of the sludge previously removed from the basin, by 
Alliant Tech., is available from the Norfolk District Engineering Division, 
P.O.C., Marc D. Gutterman at 757-441-7669. This information should be 
considered the worst case scenario as to the presence of hazardous 
constituents of concern in the grit/sludge which may be encountered within 
the equipment identified on the plans to be salvaged, equipment identified 
on the plans to be disposed, all piping identified on the plans to be 
disposed, and the concrete effluent pump station to be demolished and 
disposed. 

It is the responsibility of the Contractor to dispose of all equipment 
identified for disposal, piping, and effluent pump station concrete in 
accordance with all Federal, State, and Local regulations, 

3.5.2 Transportation of Wastes 
C 

Transportation shall comply with all Federal, State, and local regulations. 

3.5.3 Records 
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Records shall be maintained of all waste determinations (if required by the 
disposal facility), including appropriate results of analyses performed , 
substances and sample locations, the time of collection, and other pertinent 
data as required by CFR 40 Part 262 Subpart D. Transportation, disposal 
methods and dates, the quantities of waste, the names and addresses of each 
transporter and the disposal facility shall also be recorded and available 
for inspection, as well as copies or originals of the following documents: 

a. Manifests 

b. Waste analyses or waste profile sheets (if required by the receiving 
landfill) 

c. Certifications of disposal signed by the responsible disposal 
facility official 

d. Weighing scale receipt corresponding to each manifest 

Following contract close out, the records shall become the property of the 
Government. 

3.5.4 Waste Manifests 

Should the Contractor be required by the receiving disposal facility Owner 
to show that the demolition debris is not hazardous waste, the Contractor 
will first attempt to demonstate this proof using the results of the TCLP 
analysis from Table 3-3 of the February 1997 Site Investigation/Evaluation 
Study. Should these results not satisfy the Landfill Owner's Permit and 
further testing is required, the Contracting Officer shall be immediately 
notified and a sampling protocol agreed upon for further testing. Should 
the Contractor's initial test results show contamination in the demolition 
debris then the government shall require verification testing. If 
verification testing is positive for contamination, then all work will cease 
until a Change Order is approved for removing and disposing the contaminated 
demolition debris. All negative tests results shall be paid by the 
Contractor and all positive test results shall be paid by the Government. 

3 . 5 . 5  Documentation of Treatment or Disposal 

a. Documentation 

The demolition debris shall be taken to an appropriate disposal facility in 
accordance with all Federal, State and Local regulations. Should the 
disposal facility Owner require a manifest on the debris and Paragraph 3.5.4 
testing results in contamination, then Contractor shall provide 
documentation of acceptance of special waste or hazardous waste by the 
original return copy of the hazardous waste manifest, signed by the owner or 
operator of a facility legally permitted to dispose of those materials. If 
the Contractor selects a different facility than is identified in the Work 
Plan, documentation shall be provided for approval to certify that the 
facility is authorized and meets the standards specified. 

b. Payment 

There will be no payment for transportation and disposal of demolition 
debris for which the transportation, disposal, and weight are not documented 
by the specified material manifest and corresponding weighing scale receipt 
and other information specified in paragraph RECORDS. 

- -  End of Section - -  
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SECTION 02210 

GRAD I NG 
12/88 

(MOD NAO APRIL 1995) 

PART 1 GENERAL 

1.1 REFERENCES 

The publications listed below form a part of this specification to the 
extent referenced. The publications are referred to in the text by basic 
designation only. 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

ASTM D 422 

ASTM D 1556 

ASTM D 1557 

ASTM D 2216 

ASTM D 2487 

ASTM D 2922 

ASTM D 3017 

ASTM D 4318 

(1963; R 1990) Particle Size Analysis of 
Soils 

(1990) Density and Unit Weight of Soil 
In-Place by the Sand-Cone Method 

(1991) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu. m. ) 

(1990) Laboratory Determination of Water 
(Moisture) Content of Soil, Rock, and Soil 
Aggregate Mixtures 

(1990) Classification of Soils for 
Engineering Purposes 

(1991) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth) 

(1988) Water Content of Soil and Rock 
In-Place by Nuclear Methods (Shallow Depth) 

(1984) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils 

1.3 DEFINITIONS 

1.3.1 Satisfactory Materials 

Materials classified in ASTM D 2487 as GW, GP, GM, GC, SW, SP, SM, SC, CL, 
CH, ML, and MH are satisfactory as fill for overlot grading and are 
satisfactory as backfill material. 

1.3.2 Unsatisfactory Materials 

Materials classified in ASTM D 2487 as Pt, OH, and OL are unsatisfactory as 
fill. Unsatisfactory materials also include those materials containing 
roots and other organic matter, trash, debris, frozen materials, and stones 
larger than six inches in any dimension. 

1.3.3 Cohesionless and Cohesive Materials . - 

-#-- Coheslve materials include materials classified as GC, SC, ML, CL, MH, and 
CH. Cohesionless materials include materials classified in ASTM D 2487as 
GW, GP, SW, and SP. Materials classified as GM and SM will be identified 
as cohesionless only when the fines have a plasticity index of zero. 
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1.3.4 Degree of Compaction 

Degree of compaction is a percentage of the maximum density obtained by the 
appropriate test procedure presented in ASTM D 1557 abbreviated below as a 
percent of laboratory maximum density. 

1.3.6 Topsoil 

Material obtained from off-site areas, suitable for topsoils, is defined in 
Section 02935 TURF. 

1.4 SUBMITTALS 

Government approval is required for submittals with a "GA" designation; 
submittals having an "F10" designation are for information only. The 
following shall be submitted in accordance with Section 01300 SUBMITTAL 
DESCRIPTIONS and Section 01305: 

SD-06 Instructions; GA. 

Detailed instructions describing use of a product, system or material, 
including special notices and material safety data sheets, if any, 
concerning impedence, hazards, and safety precautions defining the 
Contractor's provisions for a blasting plan and blasting oper,ations.] 

SD-09, Reports. 

Soils Tests; GA. 

Copies of all laboratory and field test reports shall be submitted to the 
Contracting Officer within 72 hours of the completion of the test. 

1.5 SUBSURFACE DATA 

Subsurface soil boring logs are available upon request. These data 
represent the best subsurface information available; however, variations 
may exist in the subsurface between these boring locations. Subsurface 
soils in the area generally consist of medium density silts, sands and 
clays although dense gravel or bedrock may be encountered as high as 
elevation 1690 feet NGVD. Groundwater is normally encountered at 
approximately elevation 1690' NGVD. 

PART 2 PRODUCTS (Not Applicable) 

PART 3 EXECUTION 

The work conducted under this section shall be coordinated and accomplished 
in accordance with requirements of Section 02072: DEMOLITION DEBRIS 
DISPOSAL . 

3.1 DRAINAGE AND DEWATERING 

3.1.1 Drainage 

Surface water shall be directed away from excavation and construction sites 
so as to prevent erosion. Diversion ditches, dikes, and grading shall be 
provided and maintained as necessary during construction. Excavated slopes 
and backfill surfaces shall be protected to prevent erosion and sloughing. 
Excavation shall be performed so that the site and the area immediately 
surrounding the site and affecting operations at the site shall be 
continually and effectively drained. 

3.1.2 Dewatering 

Groundwater flowing toward or into excavations shall be controlled to 
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prevent sloughing of excavation slopes and walls, boils, uplift and heave 
in the excavation and to eliminate interference with orderly progress of 
construction. Control measures shall be taken by the time the excavation 
reaches the water level in order to maintain the integrity of the in situ 
material. While the excavation is open, the water level shall be 
maintained continuously below the working level or deeper as required to 
continue construction. 

3 .3 EXCAVATION 

Excavation of every description, within the grading limits of the project, 
shall be performed to the lines and grades indicated. Satisfactory 
excavation material shall be stockpiled or shall be transported to and 
placed in fill areas within the limits of the work. All unsatisfactory 
material, including any soil which is disturbed by the Contractor's 
operations or softened due to exposure to the elements and water, and 
surplus material shall be disposed of in areas approved for surplus 
material storage. In the event that it is necessary to remove 
unsatisfactory material to a depth greater than specified, the Contracting 
Officer shall be notified and an adjustment in the contract price will be 
considered in accordance with the CHANGES clause. Unsatisfactory material 
excavated below the grade shown and replaced with satisfactory material as 
directed shall be included in the contract unit price for excavation. 
Excavations carried below the depths indicated, without specific 
directions, or as required due to the action or inaction of the Contractor 
during performance of the work, shall, except as otherwise specified, be 
refilled at the Contractor's expense to the proper grade with satisfactory 
material as directed. Material required for fills in excess of that 
produced by excavation within the grading limits shall be obtained from 
borrow areas. 

3.4 CLASSIFICATION OF EXCAVATION 

No consideration will be given to the nature of the materials, and all 
excavation will be designated as unclassified excavation. 

3.5 BORROW MATERIAL 

Borrow material shall be selected to meet requirements and conditions of 
the particular fill for which it is to be used. Borrow materials shall be 
subject to approval. Necessary clearing, grubbing, disposal of debris, and 
satisfactory drainage of borrow pits shall be performed by the Contractor 
as incidental operations to the borrow excavation. 

3.5.1 Selection 

Borrow materials shall be obtained from off-site sources. Unless 
specifically provided, no borrow shall be obtained within the limits of the 
project site without prior written approval. 

3.5.2 Borrow Pits 

The Contractor shall notify the Contracting Officer sufficiently in advance 
of the opening of any excavation or borrow pit to permit elevations and 
measurements to be taken of the undisturbed ground surface. Except as 
otherwise permitted, borrow pits shall be excavated to afford adequate 
drainage. Overburden and other spoil material shall be disposed of or used 
for other purposes. Borrow pits shall be neatly trimmed and left in such 
shape as will facilitate taking accurate measurements after the excavation 
is completed. . - 

, 3.6 BACKFILL 

Backfill shall be placed and compacted uniformly in 6 inch lifts. Slopes 
bounding or within areas to be backfilled shall be stepped or serrated to 
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prevent sliding of the fill. During backfilling operations and in the 
formation of embankments, equipment that will overload existing underground 
utilities in passing over and compacting these fills shall not be used. 
Backfill for storm drains and subdrains, including the bedding and backfill 
for structures other than culverts and drains, shall conform to the 
additional requirements in other applicable sections. 

3.7 PREPARATION OF GROUND SURFACE FOR FILL 

All vegetation, such as roots, brush, heavy sods, heavy growth of grass, 
and all decayed vegetable matter, rubbish, and other unsatisfactory 
material within the area upon which fill is to be placed, shall be stripped 
or otherwise removed before the fill is started. In no case shall 
unsatisfactory material remain in or under the fill area. Sloped ground 
surfaces steeper than one vertical to four horizontal on which fill is to 
be placed shall be plowed, stepped, or broken up, as directed, in such 
manner that the fill material will bond with the existing surface. 
prepared surfaces on which compacted fill is to be placed shall be wetted 
or dried as may be required to obtain the specified compaction. 

3.8 FILLS AND EMBANKMENTS 

Fills and embankments shall be constructed at the locations and to lines 
and grades indicated. The completed fill shall conform to the shape of the 
typical sections indicated or shall meet the requirements of the particular 
case. Satisfactory material obtained during excavation may be used in 
forming required fill. Fill shall be satisfactory material and shall be 
reasonably free from roots, other organic material, and trash and from 
stones having a maximum diameter greater than 6 inches in any dimension. 
No frozen material will be permitted in the fill. Stones having a 
dimension greater than 3 inches shall not be permitted in the upper 6 
inches of fill or embankment. The material shall be placed in successive 
horizontal layers of 8 inches in loose depth for the full width of the 
cross section and shall be compacted as specified. Each layer shall be 
compacted before the overlaying lift is placed. Moisture content of the 
fill or backfill material shall be adjusted by wetting or aerating, as 
necessary to provide the moisture content that will readily facilitate 
obtaining the specified compaction with the equipment used. 

3 .9 COMPACTION 

Each layer of the fill or embankment shall be compacted to at least 90 
percent of laboratory maximum density for cohesive and cohesionless 
materials, respectively. 

3.11 FINISHED EXCAVATION, FILLS, AND EMBANKMENTS 

All areas covered by the project, including excavated and filled sections 
and adjacent transition areas, shall be uniformly smooth-graded. The 
finished surface shall be reasonably smooth, compacted, and free from 
irregular surface changes. The degree of finish shall be that ordinarily 
obtainable from blade-grader operations, except as otherwise specified. 
Ditches and gutters shall be finished to permit adequate drainage. The 
surface of areas to,be turfed shall be finished to a smoothness suitable 
for the application of turfing materials. Surfaces shall be finished not 
more than 0.15 foot above or below the established grade or approved cross 
section. 

3.12 PLACING TOPSOIL 

Areas indicated on the plans shall be topsoiled. The surface shall be free 
of materials that would hinder planting or maintenance operations. The 
subgrade shall be pulverized to a depth of 2 inches by disking or plowing 
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for the bonding of topsoil with the subsoil. Topsoil shall then be 
uniformly spread. graded, and compacted to the thickness, elevations, 
slopes shown, and left free of surface irregularities. Topsoil shall be 
compacted as specified in Section 02935TURFl. Topsoil shall not be placed 
when the subgrade is frozen, excessively wet, extremely dry, or in a 
condition otherwise detrimental to seeding, planting, or proper grading. 
Material required for topsoil in excess of that produced by excavation 
within the grading limits shall be obtained from off Government property. 

3.13 SOILS TESTS 

Testing shall be the responsibility of the Contractor and shall be performed 
by an approved commercial testing laboratory. or may be performed by the 
Contractor subject to approval. Laboratory tests for moisture - density 
relations complete with zero air voids curve, gradation, and Atterberg limits 
shall be made in accordance with the procedures referenced in ASTM D 1557, 
ASTM D 422, and ASTM D 4318. Field tests for density and moisture content 
shall be made in accordance with ASTM D 1556 and ASTM D 2216 except that 
Method ASTM D 2922 may be used to supplement tests by Method ASTM D 1556. 
When ASTM D 2922 is used, the calibration curves shall be checked and 
adjusted using only the sand cone method as described in ASTM D 1556. ASTM D 
2922 results in a wet unit weight of soil and when using this method, A S m  D 
3017 shall be used to determine the moisture content of the soil. When soil 
conditions exist, such as the presence of mica, which produces inconsistent 
results by the nuclear gauge method D 2922, only method D 1556 shall be used. 
The following tests are required: 

a. A minimum of one moisture-density test shall be performed for each 
classification of fill material, backfill material, and existing 
subgrade material. 

b. One Atterberg limits test and one gradation analysis is required 
for every six field density tests. 

c. A minimum of one sand cone density test is required for every six 
nuclear gauge field density tests or fraction thereof. Worksheets of 
sand density and sand cone calibration shall be submitted to the 
Contracting Officer prior to commencing work and each time a new supply 
of sand is used. 

d. Field density tests shall be performed as follows: a minimum of 
one test per lift per 650 square yards or fraction thereof is required 
for fill material and a m i n i m  of one test per lift per 1000 square 
yards or fraction thereof is required for ground surfaces prior to 
filling. Locations of all tests shall be at the direction of the 
Contracting Officer. 

3 .14 PROTECTION 

Newly graded areas shall be protected from traffic and from eroslon, and 
any settlement or washing away that may occur from any cause, prior to 
acceptance, shall be repaired and grades reestablished to the required 
elevations and slopes. All work shall be conducted in accordance with the 
environmental protection requirements of the contract. 

- -  End of Section - -  
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SECTION 02831 

CHAIN LINK FENCE 
07/92 

PART 1 GENERAL 

1.1 REFERENCES 

The publications listed below form a part of this specification to the 
extent referenced. The publications are referred to in the text by basic 
designation only. 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM] 

ASTM A 121 

ASTM A 153 

ASTM A 176 

ASTM A 392 .- 
ASTM A 478 

ASTM A 491 

(1992a) Zinc-Coated (Galvanized) Steel 
Barbed Wire 

(1996) Zinc-Coated (Hot Dip) on Iron and 
Steel Hardware 

(1994) Stainless and Heat-Resisting 
ChromiumSteel Plate, Sheet, and Strip 

(1991b) Zinc-Coated Chain-Link Fence Fabric 

( 1995a) Chromium-Nickel S.tainless and 
Heat-Resisting Steel Weaving and Knitting 
Wire 

(1994) Aluminum-Coated Steel Chain-Link 
Fence Fabric 

ASTM A 585 (1992) Aluminum-Coated Steel Barbed Wire 

ASTM A 666 

ASTM A 780 

ASTM A 824 

(1994) Austenitic Stainless Steel Sheet, 
Strip, Plate, and Flat Bar 

(1993a) Repair of Damaged and Uncoated 
Areas of Hot-Dipped Galvanized Coatings 

(1992) Metallic-Coated Steel Marcelled 
Tensior Wire for Use With Chain Link Fence 

ASTM C 94 (1994) Ready-Mixed Concrete 

ASTM F 626 (1994a) Fence Fittings 

ASTM F 668 (1994) Poly(Viny1 Chloride) (PVC) Coated 
Steel Chain-Link Fence Fabric 

. - 
ASTM F 883 (1990) Padlocks 

.- ASTM F 900 (1994) Industrial and Commercial Swing 
Gates 

ASTM F 1043 (1995) Strength and Protective Coatings on 
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Metal Industrial Chain-Link Fence Framework 

ASTM F 1083 

ASTM F 1184 

(1993) Specification for Pipe, Steel, 
Hot-Dipped Zinc-Coated (Galvanized) 
Welded, for Fence Structures 

(1994) Industrial and Commercial 
Horizontal Slide Gates 

1.2 SUBMITTALS 

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only. The 
following shall be submitted in accordance with Section 01300 SUBMITTAL 
PROCEDURES: 

SD-13 Certificates 

Chain Link Fence; [GAI. 

Statement signed by an official authorized to certify on behalf of the 
manufacturer attesting that the chain link fence and component materials 
meet the specified requirements. 

4RT 2 PRODUCTS 

.1 MATERIALS 

Materials shall conform to the following: 

.1.1 Chain Link Fence Fabric 

ASTM A 392, Class 2, zinc-coated steel wire with minimum' coating weight of 
1.2 ounces of zinc per square foot of coated surface, or ASTM A 491, Type 
I, aluminum-coated steel wire. Fabric shall be fabricated of 9 gauge wire 
woven in 2 inch mesh. Fabric height shall match existing. Fabric shall be 
twisted and barbed on the top selvage and knuckled on the bottom selvage. 

.1.2 Gates 

ASTM F 900 and/or ASTM F 1184. Gate shall be the type and swing shown. 
Gate frames shall conform to strength and coating requirements of ASTM F 
1083 for Group IA, steel pipe, with external coating Type A,  nominal pipe 
size (NPS) 1-1/2. Gate frames shall conform to strength and coating 
requirements of ASTM F 1043, for Group IC, steel pipe with external coaticg 
Type A or Type B, pipe size (NPS) 1-1/2. Gate fabric shall be as specified 
for chain-link fabric. Each end member of gate frames shall be extended 
sufficiently above the top member to carry three strands of barbed wire in 
horizontal alignment with barbed wire strands on the fence. Gate leaves 
more than 8 feet wide shall have either intermediate members and diagonal 
truss rods or shall have tubular members as necessary to provide rigid 
construction, free from sag or twist. Gate leaves less than 8 feet wide 
shall have truss rods or intermediate braces. 1ntermediate.braces shall be 
provided on all gate frames with an electro-mechanical lock. Gate fabric 
shall be attached to the gate frame by method standard with the 
manufacturer except that welding will not be permitted. Latches, hinges, 
stops, keepers, rollers, and other hardware items shall be furnished as 
required for the operation of the gate. Latches shall be arranged for 
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padlocking s o  t h a t  the  padlock w i l l  be a c c e s s i b l e  from both s i d e s  of t h e  
g a t e .  S tops  s h a l l  be provided f o r  holding t h e  g a t e s  i n  the  open p o s i t i o n  

2 . 1 . 3  Pos ts  

ASTM F 1083, zinc-coated. Group IA, with e x t e r n a l  coa t ing  Type A s t e e l  
p i p e .  Group IC s t e e l  p ipe ,  zinc-coated with e x t e r n a l  coat ing Type A o r  
Type B and Group IIA, formed s t e e l  s e c t i o n s ,  s h a l l  meet the  s t r e n g t h  and 
c o a t i n g  requirements  of ASTM F 1043. Group 111, ASTM F 1043 s t e e l  
H-section may be used f o r  l i n e  pos t s  i n  l i e u  of l i n e  pos t  shapes s p e c i f i e d  
f o r  t h e  o t h e r  c l a s s e s .  S i zes  s h a l l  be a s  shown on t h e  drawings. Line 
p o s t s  and te rminal  ( co rne r ,  ga t e ,  and p u l l )  p o s t s  s e l e c t e d  s h a l l  be of t h e  
same des igna t ion  throughout t h e  fence .  Gate pos t  s h a l l  be fo r  t h e  g a t e  
type  s p e c i f i e d  sub jec t  t o  t h e  l i m i t a t i o n  s p e c i f i e d  i n  ASTM F 900 and/or  
ASTM F 1184. 

2.1.4 Braces and Rai l s  

ASTM F  1083, zinc-coated, Group IA, s t ee l  pipe,  s i z e  NPS 1 - 1 / 4 .  Group I C  
s t ee l  p ipe ,  zinc-coated, s h a l l  meet t h e  s t r e n g t h  and coat ing  requirements  
of ASTM F  1043. Group IIA, formed s t e e l  s e c t i o n s ,  s i z e  1.66 inch ,  
conforming t o  ASTM F'1043, may be used a s  braces  and r a i l s  i f  Group I I A  
l i n e  p o s t s  a r e  furnished.  

2 .1 .5  Tension Wire 

Tension wire  s h a l l  be Type I o r  Type 11, Class  2  coa t ing ,  i n  accordance 
with ASTM A 824. 

2.1.6 Accessor ies  

ASTM F  626. Ferrous a c c e s s o r i e s  s h a l l  be z inc  o r  aluminum coated.  Truss  
rods  s h a l l  be furnished f o r  each te rminal  p o s t .  Truss rods s h a l l  be 
provided wi th  turnbuckles  o r  o t h e r  equiva lent  p rov i s ions  f o r  ad jus tment .  
Barbed w i r e  s h a l l  be 2  s t r a n d ,  12-1/2 gauge w i r e ,  zinc-c'oated, C las s  3  i n  
accordance wi th  ASTM A 121 o r  aluminum coated Type I i n  accordance wi th  
ASTM A 585. Barbed wire s h a l l  be four-point  barbed type s t e e l  wire .  
Barbed w i r e  suppor t  arms s h a l l  be t h e  V arm type  and of t h e  des ign  r e q u i r e d  
f o r  t h e  p o s t  furn ished .  T i e  w i r e  f o r  a t t a c h i n g  f a b r i c  t o  r a i l s ,  b r a c e s ,  
and p o s t s  s h a l l  be 9 gauge s t e e l  wire and match t h e  coa t ing  of t h e  f ence  
f a b r i c .  Miscellaneous hardware coa t ings  s h a l l  conform t o  ASTM A 153 u n l e s s  
modified h e r e i n .  

2 .1 .8  Concrete  

ASTM C 94, us in^ 3 / 4  inch maximum s i z e  aggregate ,  and havlnq m i n i m u m  
compressive s t r e n g t h  of 3000 p s l  a t  28  days.  Grout s h a l l  cons i s t  of one 
p a r t  p o r t l a n d  cement t o  t h r e e  p a r t s  c l ean ,  well-graded sand and t h e  minlmum 
amount of water  t o  produce a  workable mix. 

2 . 1 . 9  Padlocks 

ASTM F 883, Type Pol, Grade 2 ,  S ize  1-3/4 inch .  Padlocks s h a l l  be keyed 
a l i k e  and each lock s h a l l  be furn ished  with two keys. . - 

A- PART 3  EXECUTION 

3.1 GENERAL 

Fence s h a l l  be i n s t a l l e d  t o  t h e  l i n e s  and grades ind ica t ed .  The a r e a  on 
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e i t h e r  s i d e  of t h e  f e n c e  l i n e  s h a l l  be c l ea red  t o  t h e  ex ten t  i nd ica t ed .  
Line pos t s  s h a l l  be spaced equid is tan t  a t  i n t e r v a l s  not  exceeding 10 f e e t .  

Terminal ( co rne r ,  g a t e ,  and p u l l )  pos ts  s h a l l  be s e t  a t  abrupt changes i n  
v e r t i c a l  and h o r i z o n t a l  alignment. Fabric s h a l l  be continuous between 
te rminal  p o s t s ;  however, runs between te rminal  pos t s  s h a l l  not exceed 500 
f e e t .  Any damage t o  galvanized surfaces,  inc luding  welding, s h a l l  be 
r epa i r ed  with p a i n t  conta in ing  zinc dust  i n  accordance with ASTM A 7 8 0 .  

3 . 2  EXCAVATION 

Post holes  s h a l l  be c l e a r e d  of loose ma te r i a l .  Waste ma te r i a l  s h a l l  be 
spread where d i r e c t e d .  The ground sur face  i r r e g u l a r i t i e s  along t h e  fence 
l i n e  s h a l l  be e l i m i n a t e d  t o  the extent  necessary t o  maintain a  2 inch 
c learance  between t h e  bottom of the f a b r i c  and f i n i s h  grade.  

3 .3  POSTS 

Posts  s h a l l  be s e t  plumb and i n  alignment. Except where s o l i d  rock is 
encountered, p o s t s  s h a l l  be s e t  i n  concrete  t o  t h e  depth  ind ica t ed  on t h e  
drawings. Where s o l i d  rock i s  encountered with no overburden, p o s t s  s h a l l  
be s e t  t o  a  minimum d e p t h  of 18 inches i n  rock. Where s o l i d  rock i s  
covered with an overburden of s o i l  o r  loose  rock, p o s t s  s h a l l  be s e t  t o  t h e  
minimum depth i n d i c a t e d  on the  drawing unless  a  pene t r a t ion  of 18 inches 
i n  s o l i d  rock i s  ach ieved  before reaching t h e  i n d i c a t e d  depth,  i n  which 
case  depth of p e n e t r a t i o n  s h a l l  terminate.  A l l  p o r t i o n s  of pos t s  s e t  i n  
rock s h a l l  be g rou ted .  Port ions of pos t s  not  s e t  i n  rock s h a l l  be s e t  i n  
concre te  from t h e  rock  t o  ground l e v e l .  Posts  s e t  i n  concre te  s h a l l  be s e t  
i n  holes  not  l e s s  t h a n  t h e  diameter shown on the  drawings. Diameters of 
holes  i n  s o l i d  rock  s h a l l  be a t  l e a s t  1 inch  g r e a t e r  than  the  l a r g e s t  
c r o s s  s e c t i o n  of t h e  p o s t .  Concrete and grout  s h a l l  be  thoroughly 
consol ida ted  around Gach pos t ,  s h a l l  be f r e e  of voids and f i n i s h e d  t o  form 
a dome. Concrete and g rou t  s h a l l  be allowed t o  cure  f o r  72 hours p r i o r  t o  
attachment of any i t e m  t o  the  pos ts .  Class  3 l i n e  p o s t s  may be 
mechanically d r iven ,  f o r  temporary fence cons t ruc t ion  only,  i f  rock i s  not  
encountered. Driven p o s t s  s h a l l  be s e t  t o  a  minimum depth of 3 f e e t  and 
s h a l l  be p r o t e c t e d  w i t h  d r i v e  caps when being s e t .  Fence pos t  r i g i d i t y  
s h a l l  be t e s t e d  by app ly ing  a  50 pound fo rce  on t h e  pos t ,  perpendicular  t o  
t h e  f a b r i c ,  a t  5 f e e t  above ground. Post movement measured a t  t h e  p o i n t  
where t h e  f o r c e  i s  a p p l i e d  s h a l l  be l e s s  than  o r  equal  t o  3 / 4  i nch  from 
t h e  re laxed  p o s i t i o n .  Every t en th  post  s h a l l  be t e s t e d  f o r  r i g i d i t y .  When 
a pos t  f a i l s  t h i s  t e s t ,  f u r t h e r  t e s t s  on t h e  next fou r  p o s t s  on e i t h e r  s i d e  
of t h e  f a i l e d  pos t  s h a l l  be made. A l l  f a i l e d  pos t s  s h a l l  be removed, 
replaced,  and r e t e s t e d  a t  the  Cont rac tor ' s  expense. 

3 . 4  RAILS 

Top r a i l  s h a l l  be suppor t ed  a t  each post  t o  form a continuous brace  between 
te-minal p o s t s .  Where requi red ,  s ec t ions  of top r a i l  s h a l l  be joined using 
s l eeves  o r  couplings t h a t  w i l l  allow expansion o r  con t rac t ion  of t h e  r a i l .  
Bottom r a i l ,  i f  r e q u i r e d  f o r  high s e c u r i t y  fence, s h a l l  be i n s t a l l e d  a s  
ind ica t ed  on t h e  drawings .  

3 . 4 . 2  Bottom Rail  

The bottom rail s h a l l  be bol ted  t o  double r a i l  ends and double r a i l  ends 
s h a l l  be secu re ly  f a s t e n e d  t o  the pos t s .  Bolts s h a l l  be peened t o  prevent  
easy  removal. Bottom r a i l  s h a l l  be i n s t a l l e d  before  chain l i n k  f a b r i c .  
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3.5 BRACES AND TRUSS RODS 

Braces and truss rods shall be installed as indicated and in conformance 
with the standard practice for the fence furnished. Horizontal 
(compression) braces and diagonal truss (tension) rods shall be installed 
on fences over 6 feet in height. A center brace or 2 diagonal truss rods 
shall be installed on 12 foot fences. Braces and truss rods shall extend 
from terminal posts to line posts. Diagonal braces shall form an angle of 
approximately 40 to 50 degrees with the horizontal. No bracing is required 
on fences 6 feet high or less if a top rail is installed. 

3.6 TENSION WIRES 

Tension wires shall be installed along the [top and] bottom of the fence 
line and attached to the terminal posts of each stretch of the fence. [Top 
tension wires shall be installed within the top 4 inches of the 
installed fabric.] Bottom tension wire shall be installed within the bottom 
6 inches of the installed fabric. Tension wire shall be pulled taut and 

shall be free of sag. 

3 . 7  CHAIN LINK FABRIC 

Chain link fabric shall be installed on the side of the post indicated. 
Fabric shall be attached to terminal posts with stretcher bars and tension 
bands. Bands shall be spaced at approximately 15 inch intervals. The 
fabric shall be installed and pulled taut to provide a smooth and uniform 
appearance free from sag, without permanently distorting the fabric diamond 
or reducing the fabric height. Fabric shall be fastened to line posts at 
approximately 15 inch intervals and fastened to all rails and tension 
wires at approximately 24 inch intervals. Fabric shall be cut by 
untwisting and removing pickets. Splicing shall be accomplished by weaving 
a single picket into the ends of the rolls to be joined. The bottom of the 
installed fabric shall be 2  inches [l inch](plus or minus above the 
ground. After the fabric installation is complete, the fabric shall be 
exercised by applying a 50 pound push-pull force at the center of the 
fabric between posts. The use of a 30 pound pull at the center of the 
panel shall cause fabric deflection of not more than 2 . 5  incheswhen 
pulling fabric from the post side of the fence. Every second fence panel 
shall meet this requirement. All failed panels shall be resecured and 
retested at the Contractor's expense. 

3.8 BARBED WIRE SUPPORTING ARMS AND BARBED WIRE 

Barbed wire supporting arms and barbed wire shall be installed as indicated 
and as recommended by the manufacturer. Supporting arms shall be anchored 
to the posts in a manner to prevenc easy removal with hand tccls. 
Supporting arms shall be anchored with 3/8 lnchdlameter plain ?la z ~ v e t s  
or, at the Contractor's option, with studs driven by low-velocity 
explosive-actuated tools for steel, wrought iron, ductile iron, or 
malleable iron. Studs driven by an explosive-actuated tool shall not be 
used with gray iron or other material that can be fractured. A minimum of 
two studs per support arm shall be used. Barbed wire shall be pulled taut 
and attached to the arms with clips or other means that will prevent easy 
removal. - 

*4 3.9 GATES 

Gates shall be installed at the locations shown. Hinged gates shall be 
mounted to swing as indicated. Latches, stops, and keepers shall be 
installed as required. Padlocks shall be attached to gates or gate posts 
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w i t h  c h a i n s .  Hinge p i n s ,  and hardware  s h a l l  be welded o r  o t h e r w i s e  s e c u r e d  
t o  p r e v e n t  removal .  

-- End of S e c t i o n  -- 
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SECTION 02935 
TURF 
06/90 

MOD 1 JUN 91 NAOEN-DT 

PART 1 GENERAL 

1.1 SUMMARY (NOT APPLICABLE) 

1 . 2  REFERENCES 

The publications listed below form a part of this specification to the 
extent referenced. The publications are referred to in the text by basic 
designation only. 

AGRICULTURAL MARKETING SERVICE (AM) 

(Sep 1977; Amended Oct 29, 1986) Federal 
Seed Act Regulations (Part 20): Certified 
Seed Regulations 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

L ASTM D 977 (1986) Emulsified Asphalt 

ASTM D 2028 (1976; R 1986) Cutback Asphalt 
(Rapid-Curing Type 

COMMERCIAL ITEM DESCRIPTIONS (CID) 
CID A-A-1909 (Basic) Fertilizer 

FEDERAL SPEC1 FICATIONS ( FS) 

FS 0-F-241 (Rev D) Fertilizers, Mixed, Commercial 

FS JJJ-5-181 (Rev B) Seeds, Agricultural 

1.3 SUBMITTALS 

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only. 
The following shall be submitted in accordance with Section 01300SUBMITTALS: 

SD-01 Data - 

,,- Manufacturer's Literature; FIO. 

Manufacturer's literature discussing physical characteristics, application 
and installation instructions for erosion control material, and for 
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chemical treatment material. 

SD-07 Schedules 

SD-08 Statements 

Delivery; FIO 

Delivery schedule, at least 10 days prior to the intended date of the first 
delivery. 

Maintenance Report; FIO. 

Written record of maintenance work performed. 

Turf Establishment Period; FIO. 

Written calendar time period for the turf establishment period. When there 
is more than one turf establishment period, the boundaries of the turfed 
area covered for each period shall be described. 

SD-13 Certificates 

Certificates of compliance certifying that materials meet the requirements 
specified, prior to the delivery of materials. Certified copies of the 
reports for the following materials shall be included: 

a. Seed: For mixture, percent pure live seed, minimum percent 
germination and hard seed, maximum percent weed seed content, date 
tested and state certification. 

c. Fertilizer: For chemical analysis, composition percent. 

d. Agricultural Limestone: For calcium carbonate equivalent and 
sieve analysis. 

g. Topsoil: For pH, particle size, chemical analysis and mechanical 
analysis. 

1.5 DELIVERY, INSPECTION, STORAGE, AND HANDLING 

1.5.1 Delivery 

1.5.1.3 Soil Amendments 

Soil amendments shall be delivered to the site in the original, unopened 
containers bearing the manufacturer's chemical analysis. In lieu of 
containers, soil amendments may be furnished in bulk. A chemical analysis 
shall be provided for bulk deliveries. 

1.5.2 Inspect ion 

Seed shall be inspected upon arrival at the job site by the Contracting 
Officer for conformity to type and quality in accordance with paragraph 
MATERIALS. Other materials shall be inspected for meeting specified 
requirements and unacceptable materials shall be removed from the job site. 

1.5.3 Storage 
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Materials shall be stored in areas designated by the Contracting Officer. 
Seed, lime and fertilizer shall be stored in cool, dry locations away from 
contaminants. Chemical treatment materials shall not be stored with other 
landscape materials. 

PART 2 PRODUCTS 

2.1 MATERIALS 

2.1.1 Seed 

2.1.1.1 Seed Classification 

State-certified seed of the latest season's crop shall be provided in 
original sealed packages bearing the producer's guaranteed analysis for 
percentages of mixture, purity, germination, hard seed, weed seed content, 
and inert material. Labels shall be in conformance with AMS-01 and 
applicable state seed laws. 

2.1.1.2 Seed Mixtures 

Seed mixtures shall be proportioned by weight as follows: 

Mixture Percent Percent Pure 
Botanical Name Common Name by Weight Live Seed 

Festuca arundinacea Tall Fescue 7 0 
Trifolium incarnatum Crimson Clover 10 
Lolium multiflorum Annual Ryegrass 2 0 

2.1.1.3 Quality 

Seed shall conform to FS JJJ-S-181. Weed seed shall not exceed 1 percent 
by weight of the total mixture. Wet, moldy, or otherwise damaged seed 
shall be rejected. 

2.1.3 Topsoil 

2.1.3.1 Topsoil Materials 

Topsoil shall be natural, frlable, loam topsoli possessing the 
characterlstlcs of representative solls In the vaclnlty that produce heavy 
growths of crops, grass, or other vegetation, and shall be obtained from 
naturally well drained areas. The topsoil shall be free from subsoil, clay 
lumps, brush, objectionable weeds, and other litter, and shall be free from 
stones, stumps, and other objects larger than one-half inch in diameter, 
from roots and toxic substances, and from any other material or substance 
that might be harmful to plant growth or to be a hindrance to grading, 
planting, and maintenance operations. - 

Topsoil shall be a natural, friable soil representative of productive 
soils in the vicinity. It shall be obtained from well-drained borrow 
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areas, provided by the Contractor, and shall be free of any admixture of 
subsoil, foreign matter, objects larger than one inch in any dimension, 
toxic substances, and any material or substance that may be harmful to 
plant growth. The pH range shall be 6.2 to 7.0. Topsoil that does not 
meet this pH range shall be amended by the addition of pH adjusters, at a 
rate recommended based on soil tests. 

2.1.4 Soil Amendments 

Soil amendments shall consist of lime, fertilizer, and soil conditioners 
meeting the following requirements. 

2.1.4.1 Lime 

Lime shall be agricultural limestone and shall have a minimum calcium 
carbonate equivalent of 90 percent and shall be ground to such a fineness 
that at least 90 percent will pass a 10-mesh sieve and at least 50 percent 
will pass a 60-mesh sieve. 

2.1.4.2 Fertilizer 

Fertilizer shall be commercial grade, free flowing, uniform in composition 
and conforming to CID A-A-1909. Granular Fertilizer As recommended by the 
soil test. 

2.1.5 Mulch 

Mulch shall be free from weeds, mold, and other deleterious materials. 

2.1.5.1 Straw 

Straw shall be stalks from oats, wheat, rye, barley, or rice furnished 
in air-dry condition and with a consistency for placing with commercial 
mulch-blowing equipment. 

2.1.5.2 Hay 

Hay shall be native hay, sudan-grass hay, broomsedge hay, or other 
herbaceous mowings furnished in an air-dry condition suitable for placing 
with commercial mulch-blowing equipment. 

2.1.5.3 Wood Cellulose Fiber 

Wood cellulose fiber shall not contain any growth or germination-inhibiting 
factors and shall be dyed an appropriate color to facilitate visual 
metering during application. Composition on air-dry weight basis: 9 to 15 
percent moisture, pH range from 4.5 to 6.0. 

2.1.5.4 Paper Fiber Mulch 

Paper fiber mulch shall be recycled news print that is shredded for the 
purpose of mulching seed. 

. - 

2.1.7 Water 

Water shall not contain elements toxic to plant life. 
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2.1.8 Erosion Control Material 

Soil erosion control shall conform to the following: 

2.1.8.1 Soil Erosion Control Blanket 

Machine produced mat of wood excelsior formed from a web of interlocking 
wood fibers, covered on one side with either knitted straw blanket-like mat 
construction, covered with biodegradable plastic mesh, or interwoven 
biodegradable thread, plastic netting or twisted kraft paper cord netting. 

2.1.8.2 Soil Erosion Control Fabric 

Knitted construction of polypropylene yarn with uniform mesh openings 3/4 
to 1 inch square with strips of biodegradable paper. Filler paper strips 
shall last 6 to 8 months. 

2.1.8.3 Soil Erosion Control Net 

Heavy, twisted jute mesh weighing approximately 1.22 pounds per linear yard 
and 4 feet wide with mesh openings of approximately 1 inch square. 

2.1.8.4 Soil Erosion Control Chemicals 

High-polymer synthetic resin or cold-water emulsion of selected petroleum 
resins. 

2.1.8.5 Hydrophilic Colloids 

Hydrophilic colloids shall be physiologically harmless to plant and animal 
life, without phytotoxic agents. Colloids shall be naturally occurring, 
silicate powder based, and shall form a water insoluble membrane after 
curing. Colloids must resist mold growth. 

2.1.8.6 Anchors 

Erosion control anchor material shall be as recommended by the manufacturer. 

PART 3 EXECUTION 

3.1 SEEDING TIMES, CONDITIONS, AND AREAS 

3.1.1 Seeding Time 

Seed shall be sown froz 1 Mar tc 15 May for spring planting and from 16 Acg 
to 31 Oct for fall planting. 

3.1.2 Areas to be Seeded 

All disturbed ground areas within the limits of construction shall be 
topsoiled, tilled, limed, fertilized, seeded and mulched. 

- 

3.2 SITE PREPARATION 
111 

3.2.1 Grading 
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The Contracting Officer shall verify that finished grades are as indicated 
on drawings, and the placing of topsoil and the smooth grading has been 
completed in accordance with Section 02210 GRADING. 

3.2.2 Placing Topsoil 

Topsoil shall be distributed uniformily and spread evenly to an average 
thickness of three inches, with a minimum thickness of two inches. Topsoil 
shall be spread so that planting can proceed with little additional soil 
preparation of additional tillage. Surface irregularities resulting from 
topsoiling or other operations shall be leveled to prevent depressions. 
Grade shall be adjusted to assure that planted grade will be one inch below 
adjoining grade of any surfaced area. Topsoil shall not be placed when the 
subgrade is frozen, excessively wet, extremely dry, excessively compacted, 
or in a condition detrimental to the proposed planting or grading. Soil 
compacted by construction equipment or soil on compacted cut slopes of 
grades shall be pullverized to a minimum depth of two inches by disking or 
plowing before applying topsoil. 

3.2.3 Application of Soil Amendments 

3.2.3.1 Soil Test 

A soil test shall be performed for pH, chemical analysis and mechanical 
analysis to establish the quantities and type of soil amendments required 
to meet local growing conditions for the type and variety of turf specified. 

3.2.3.2 Lime 

Lime shall be applied at the rate recommended by the soil test. Lime shall 
be incorporated into the soil to a minimum depth of 4 inches or may be 
incorporated as part of the tillage operation. 

3.2.3.3 Fertilizer 

Fertilizer shall be applied at the rate recommended by the soil test. 
Fertilizer shall be incorporated into the soil to a minimum depth of 4 
inches or may be incorporated as part of the tillage or hydroseeding 
operation. 

3.2.4 Tillage 

3.2.4.1 Minimum Depth 

Soil on slopes gentler than 3-horizontal-to-1-vertical shall be tilled to a 
minimum depth of 4 inches. On slopes between 3-horizontal-to-1-vertical 
and 1-horizontal-to-1 vertical, the soil shall be tllled to a rninlmum depth 
of 2 inches by scarifying with heavy rakes, or other method. Rototillers 
shall be used where soil conditions and length of slope permit. On slopes 
1-horizontal-to-1 vertical and steeper, no tillage is required. 

3.2.5 Finished Grading 

3.2.5.1 Preparation 

Turf areas shall be filled as needed or have surplus soil removed to attain 
the finished grade. Drainage patterns shall be maintained as indicated on 
drawings. Turf areas compacted by construction operations shall be 
completely pulverized by tillage. Soil used for repair of erosion or grade 
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deficiencies shall conform to topsoil requirements specified in Section 
02210 GRADING. Finished grade shall be 1 inch below the adjoining grade of 
any surfaced area. New surfaces shall be blended to existing areas. 

3.2.5.2 Lawn Area Debris 

Lawn areas shall have debris and stones larger than 1 inch in any dimension 
removed from the surface. 

3.2.5.3 Field Area Debris 

Field areas shall have debris and stones larger than 2 inches in any 
dimension removed from the surface. 

3.2.5.4 Protection 

Finished graded areas shall be protected from damage by vehicular or 
pedestrian traffic and erosion. 

3.3 SEEDING 

3.3.1 General 

Prior to seeding, any previously prepared seedbed areas compacted or 
damaged by interim rain, traffic or other cause, shall be reworked to 
restore the ground condition previously specified. Seeding operations 
shall not take place when the wind velocity will prevent uniform seed 
distribution. 

3.3.2 Equipment Calibration 

The equipment to be used and the methods of turfing shall be subject to the 
inspection and approval of the Contracting Officer prior to commencement of 
turfing operations. Immediately prior to the commencement of turfing 
operations, the Contractor shall conduct turfing equipment calibration 
tests in the presence of the Contracting Officer. 

3.3.3 Applying Seed 

3.3.3.1 Broadcast Seeding 

Seed shall be uniformly broadcast at the rate of 4 pounds per 1000 square 
feet using broadcast seeders. Half of seed shall be broadcast in one 
direction, and the remainder at right angles to the first direction. Seed 
shall be cs-~ered to e n  average deptn of ; / 4  inch by disk harr~w, steel cay 
drag, cultipacker, or orher approved devlce. 

3.3.3.3 Rolling 

Immediately after seeding, except for slopes 3-horizontal-to-1 vertical and 
greater, the entire area shall be firmed with a roller not exceeding 90 
pounds for each foot of roller width. Areas seeded with seed drills 
equipped with rollers shall not be rolled. - 

I.L 

3.3.4 Hydroseeding 

Seed and fertilizer shall be added to water and thoroughly mixed at the 
rates specified. Slurry shall be uniformly applied under pressure over the 
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entire area. The hydroseeded area shall not be rolled. 

3.3.5 Mulch 

3.3.5.1 Straw or Hay Mulch 

Straw or hay mulch shall be spread uniformly at the rate of 2 tons per 
acre. Mulch shall be spread by hand, blower-type mulch spreader or other 
approved method. Mulching shall be started on the windward side of 
relatively flat areas or on the upper part of a steep slope and continued 
uniformly until the area is covered. The mulch shall not be bunched. All 
seeded areas shall be mulched on the same day as the seeding. 

3.3.5.2 Mechanically Anchoring 

Immediately following spreading, the mulch shall be anchored to the soil by 
a V-type-wheel land packer, a scalloped-disk land packer designed to force 
mulch into the soil surface, or other suitable equipment. 

3.3.5.4 Non-Asphaltic Tackifier 

Hydrophilic colloid shall be applied at rate recommended by manufacturer 
Apply with hydraulic equipment suitable for mixing and applying uniform 
mixture of tackifier. 

3.3.5.6 Wood Cellulose Fiber 

Wood cellulose fiber mulch for use with the hydraulic application of seed 
and fertilizer shall be applied as part of the hydroseeding operation. 

3.3.6 Water 

Watering shall be started within 7 days after completing the seeded area. 
Water shall be applied at a rate sufficient to ensure moist soil conditions 
to a minimum depth of 1 inch. Run-off and puddling shall be prevented. 

3.5 EROSION CONTROL 

3.5.1 Erosion Control Material 

Erosion control material, where indicated or required, shall be installed 
in accordance with manufacturer's instructions. Placement of the erosion 
control material shall be accomplished without damage to installed material 
or without deviation to finished grade. 

3.5.2 Temporary Turf Cover 

3.5.2.1 General 

When there are contract delays in the turfing operation or a quick cover is 
required to prevent erosion, the areas designated for turf shall be seeded 
with a temporary seed as directed by the Contracting Officer. 

3.5.2.2 Application 

When no other turfing materials have been applied, the quantity of one half 
of the required soil amendments shall be applied and the area tilled in 
accordance with paragraph SITE PREPARATION. Seed shall be uniformly 
broadcast and applied at the rate of 2.5 pounds per 1 0 0 0  square feet. The 
area shall be watered as required. 
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3.6 RESTORATION AND CLEAN UP 

3.7.1 Restoration 

Existing turf areas, pavements and facilities that have been damaged from 
the turfing operation shall be restored to original condition at 
Contractor's expense. 

3.6.2 Clean Up 

Excess and waste material shall be removed from the planting operation and 
shall be disposed of off the site. Adjacent paved areas shall be cleaned. 

3.7 PROTECTION OF TURFED AREAS 

Immediately after turfing, the area shall be protected against traffic or 
other use by erecting barricades and providing signage as required, or as 
directed by the Contracting Officer. 

3.8 TURF ESTABLISHMENT PERIOD 

3.8.1 Commencement 

The Turf Establishment Period for establishing a healthy stand of turf 
shall begin on the first day of work under this contract and shall end 
three (3) months after the last day of turfing operations required by this 
contract. Written calendar time period shall be furnished to the 
Contracting Officer for the Turf Establishment Period. When there is more 
than one turf establishment period, describe the boundaries of the turfed 
area covered for each period. 

3.8.2.1 Seeded Area 

a. Lawn Area: A satisfactory stand of turf from the seeding 
operation for a lawn area is defined as a minimum of 15 grass 
plants per square foot. Bare spots shall reseeded. 

b. Field Area: A satisfactory stand of turf from the seeding 
operation for a field area is defined as a minimum of 10 grass 
plants per square foot. Bare spots shall be reseeded. 

3.8.3 Maintenance During Establishment Period 

3. E .3.1 General 

Maintenance of the turfed areas shall include eradicating weeds, 
eradicating insects and diseases, protecting embankments and ditches from 
erosion, maintaining erosion control materials and mulch, protecting turfed 
areas from traffic, mowing, watering, and post-fertilization. 

3.8.3.2 Mowing 
- 

a. Lawn Areas: Lawn areas shall be mowed to a minimum height of 3 
inches when the average height of the turf becomes 4-5 inches. 
Clippings shali be removed when the amount of cut turf is heavy 
enough to damage the turfed areas. 
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b .  F i e l d  A r e a s :  F i e l d  a r e a s  s h a l l  be mowed once d u r i n g  t h e  season t o  
a  minimum h e i g h t  of  3  i n c h e s .  

3 . 8 . 3 . 3  Wate r ing  

Water ing s h a l l  be a t  i n t e r v a l s  t o  o b t a i n  a  mois t  s o i l  c o n d i t i o n  t o  a  
minimum d e p t h  of  1 i n c h .  Frequency of w a t e r i n g  and q u a n t i t y  of  wa te r  s h a l l  
be  a d j u s t e d  i n  accordance  w i t h  t h e  growth of t h e  t u r f .  Run-off ,  pudd l ing  
and w i l t i n g  s h a l l  be p r e v e n t e d .  

3 . 8 . 3 . 4  P o s t - F e r t i l i z a t i o n  

N i t r o g e n  c a r r i e r  f e r t i l i z e r  s h a l l  be  a p p l i e d  a t  t h e  r a t e  o f  0 .5  pounds p e r  
1000 s q u a r e  f e e t  a f t e r  t h e  f i r s t  month and a g a i n  p r i o r  t o  t h e  f i n a l  
a c c e p t a n c e .  The a p p l i c a t i o n  s h a l l  be  t i m e d  p r i o r  t o  t h e  a d v e n t  of  w i n t e r  
dormancy and  s h a l l  a v o i d  e x c e s s i v e l y  h i g h  n i t r o g e n  l e v e l s .  

3 . 8 . 3 . 5  R e p a i r  

The C o n t r a c t o r  s h a l l  r e - e s t a b l i s h  a s  s p e c i f i e d  h e r e i n ,  e r o d e d ,  damaged o r  
b a r r e n  a r e a s .  Mulch s h a l l  a l s o  be  r e p a i r e d  o r  r e p l a c e d  a s  r e q u i r e d .  

3 . 8 . 3 . 6  Maintenance Report  

A  w r i t t e n  r e c o r d  s h a l l  b e  f u r n i s h e d  t o  t h e  C o n t r a c t i n g  O f f i c e r  of t h e  
main tenance  work performed.  

3 . 9  FINAL ACCEPTANCE 

3 . 9 . 1  P r e l i m i n a r y  I n s p e c t i o n  

P r i o r  t o  t h e  comple t ion  o f  t h e  Turf Es tab l i shment  P e r i o d ,  a  p r e l i m i n a r y  
i n s p e c t i o n  s h a l l  b e  h e l d  by t h e  C o n t r a c t i n g  O f f i c e r .  Time f o r  t h e  
i n s p e c t i o n  s h a l l  b e  e s t a b l i s h e d  i n  w r i t i n g .  The a c c e p t a b i l i t y  o f  t h e  t u r f  
i n  accordance  w i t h  t h e  Turf Es tab l i shment  P e r i o d  s h a l l  be de te rmined .  An 
u n a c c e p t a b l e  s t a n d  o f  t u r f  s h a l l  b e  r e p a i r e d  a s  soon  a s  t u r f i n g  c o n d i t i o n s  
p e r m i t .  

3 . 9 . 2  F i n a l  I n s p e c t i o n  

A  f i n a l  i n s p e c t i o n  s h a l l  b e  h e l d  by t h e  C o n t r a c t i n g  O f f i c e r  t o  de te rmine  
t h a t  d e f i c i e n c i e s  n o t e d  i n  t h e  p r e l i m i n a r y  i n s p e c t i o n  have  been c o r r e c t e d .  
Time f o r  t h e  i n s p e c t i o n  s h a l l  be e s t a b l i s h e d  i n  w r i t i n g .  

-- End of S e c t i o n  -- End of  S e c t i o n  -- 
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Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day: 

Radford Army Ammunition Plant 132 

Contract No. DACA65-98-C-0015 Tuesday 

CIMINELLI SERVICES CORP. 12 May 1998 

Concur with the contractor's report for this period? - J y e s  - No* 

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? / N O  - - Yes* 

Were any instructions given to or information received from the Contractor? - J N O  - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim? /NO - Yes* 

Safety Observations and General Cornrnents/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

I 

rs 

I DATE DATE 

/ 

See contract files for weather information on the date(s) covered by this report. 
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* 

CSC Job No: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTR~CTORS NAME: Ciminelli Services Corp. 

Date $- 2 Report No. Contract No. DAC (A 1 
Project l!Pzion of work: 65-98-C- 

Weather: [Clear] I ~ ~ u d ~ l  [Cloudy] [Rain: - inches] 
[ ~ e m p . m i n . ~ m a x . l  Other Weather Conditions 

1. Contractor (C) or Subcontractor (S), and Area of Responsibility: 

2. Equipment Data. (~ndkcate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: ., 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a, Preparatory 
Phase : 

b. Initial 
Phase : 

c. Follow-up 
Phase : 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 
f 

DAILY CONSTRUCT1 ON QUAL ITY CONTROL REPORT 

5 .  Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7. Job Safety (Include deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 

-. 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

L V / S  

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

S I GNED 

CONTRACTOR'S QC SYSTEM MANAGER 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA65-984-0015 

LABOR 
CLASSIFICATION 

NO. 

EQUrPMENT 
DESCRIPTION 

NO. OF EMPLOYEES (SUBT~ALS]  

NO. OF HOURS (SUBTOTALS) 

I TOTAL HOURS THROUGH TRlS DATE 



Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

Contr. Day: . 

124 

Monday 

04 May 1997 

Concur with the contractorls report for this period? - J y e s  - NO* 

Was any QC testinghnspection observed or were any specific QA 
evaluations or verifications performed? JNO - - Yes* 

Were any instructions given to or information received from the Contractor? d N o  - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim?  NO - Yes* 

Safety Observations and General Comments/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

- 

See contract files for weather information on the date(s) covered by this report. 

DATE 

I 



DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME : C i m i  nel 1 i Servi  ces Corp. 

13. t+$-,~# Report No. hr/-i~&, Contract No. DACW) 
65 -9-C- Project Name an L o c a t  on of work: 

Weather: [Clear] (P.Cloudy1 [Mdydyl (Rkin: 3- inches1 
Ilenp .-min .@nuax. 1 Other Weather Conclikrm 

1. Contractor (Cl or Sub-contractor ( S ) ,  and Area ofResponeibility: 

2 .  Equipment Data. (~ndichte items of construction equipment, other than 
hand toale, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractore, location , and description of work: . 

4. Results of Surveillance: (Include satisfactory workcompleted, or 
deficiencies with action to be taken): 

Phase : 

/A 
8 { 

b. Initial 
Phase : 

W/& 
f 
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DAILY CONSTRUCT1 ON QUALITY CONTROL REPORT 

5 .  Tests performed as required by plane and specifications and the results: 

6. Verbal instructions received (Liat inatructions given by Government 
pereonnel on conetruction deficiencies, retesting required, etc. Include 
the name of Government pereon, time and place instructions given, and action 
taken to comply: 

7. Job Safety (Include deficienciee and corrective action taken: 

8 .  Equipment Data [Indicate items of construction equipment, other than 
. hand tools, at the job site, and whether or not 
used) : 

1 

A / / #  

9. Material and equipment items that arrived at the job site. Indicate 
cmpliance or non-compliance of these iteme with apptwed shop drawings, the 
contract plane and specifications, and the storage of the item is required 
prior to the time of inetallation, indicate how this etorage was provided 
and whether or not it ie 
adequate : 

1 

A 

10. Remarks (Cover any conflicts in the plane and epecificatione, 
instructions, or 
delays) : 

CONTRACTOR'S VERIFICATION: THB'ABOVE REPORT IS COMPLEl'E AND ALL DATA LISTED 
IS CORRECT. ALL MkTERIALS PROVIDED, EQUXPMSNT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARg IN COMPLIANCE WITH THB CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTE3 ABOVE. 

SIGNED 

CONTRACTOR'S QC SYSTEM MANAGER 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA65-984-0015 

DATE <-7- % 

LABOR 
CLASSJFlCATlON 

YO. OF EMPLOYEES (SUBTOTALS) 

YO. OF HOURS (SUBTOTAIS) 

TOTAL HOURS THROUGH THIS DATE 

EQUIPMENT 
DESCRLPTlON 

NO. 

E E p  



Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

Contr. Day: 

121 

Friday 

01 May 1998 

Concur with the contractor's report for this period? - J yes - No* 

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? J N O  - - Yes* 

Were any instructions given to or information received from the Contractor? - / N O  - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim? _ J N ~  - Yes* 

Safety Observations and General Cornrnents/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(~) covered by this report. 

j Tha G o v a v n t  d a l i t y  kssuranca Report is camplatr and accuratr t o  tha k s t  of m y  knowladgs. 



CONTRACTORS 

DAILY CONSTRUCTION QUAL IN CONTROL REPORT 

NAME: Cirninell i Services Corp. 
. . 

~ a t e z - l a  Report No. 4 2 7  Contract No. DAC(A) 
65-9-C- Project Name and Location of work: 

Weather: (Clear1 (P .Cloudy] [Cloudy] [Rain: .7r incheel 
[ T e m p . m i n . ~ r n a x . l  Other Weather condiGns 

~p ~- 

1. Contractor (C) or Sub-contractor ( S ) ,  and Area of'Reeponsibility: 

2 .  Equipment Data. ( ~ n d k a t e  item of construction equipment, other than 
hand tools, at the job site and whether or not used): 

A . #  

!L lcbe 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractore, location , and description of work: .. 

K #. n- - 4 .  I l  

m I 4 5  k I/ / d r ~ h  PI* U;M 4 r d  Cc)9. Y 
I - 

4. Results of Surveillance : (Include satief actory work. completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

b. Initial 
Phase : 



HIO Plant Old Equalization Basin Cloeure 

A ., . 

CSC Job No: ,9708 

DAILY CONSTRUCTION QUALITY CONTROL RE PORT 

5 .  Testa performed as required by plans and specifications and the results: 

6. Verbal instructione received (Liet inatructions giver! by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructione given, and action 
taken to comply: 

7 .  Job Safety (1klude deficiencies and corrective action taken: 

8 .  Equipment Data (Indicate items of construction equipment, other than 
. hand tools, at the job site, and whether or not 
used) : 

CI . .  
!ALkJlb& -. Cc b d  

9. Material and equipment iteme that arrived at the job mite. Indicate 
compliance or non-compliance of these items with apprwed ehop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how thie storage was provided 
and whether or not it ie 
adequate : 

10. Remarks (Cover any conflicts in the plane and specifications, 
instructions. or 
delays) : 

/i4, 
I 

CONTRACTOR'S VERIFICATION: T-' ABOVE REPORT IS COMPLmE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORI(MANSH1P FOR THIS 
REPORTING PERIOD ARB IN COMPLIANCE WITH THE CONTRACZ PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED 

F ' % ~  CONTRACTOR'S QC SYSTEM MANAGSR 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA65-98-C-0015 

DATE 

LABOR 
CLASSIFICATION 

NO. OF EMPUlYEES (SUBTOTU 

TOTAL HOURS THROUGH THIS DATE 

EQUIPMENT 
DESCRIPTION 

NO. 



Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day: 

Radford Army Ammunition Plant 120 

Contract No. DACA65-98-C-0015 Thursday 

CIMINELLI SERVICES COW. 30 April 1998 

Concur with the contractor's report for this period? - /yes  - NO* 

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? / N O  - - Yes* 

Were any instructions given to or information received from the Contractor? L N o  - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim? J N O  - - Yes* 

Safety Observations and General Cornrnents/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

- -- - 

See contract files for weather information on the date(s) covered by this report. 

The ~ ~ n t  p i t y  A88urmce Roport i 8  c-let. and accurate 
=. 

e a t  of my kr~owlrdp.. 
4 

DATE 



CONTRACTORS 

DAILY CONSTRUCTION QUALITY CONTROLREPORT 

NAME : C i m i  nel 1 i Services Corp. 

 ate* Report No. /ty C O ~ ~ ~ ~ C ~ N O . D A C ( A )  
6 5 - 2 -  Project Name an Locat on of work: 

Weather : [Clear] [P .Soudyl [Cloudy] [Rain: inches] 
[ T e m p . m i n . ~ m a x . ]  Other Weather ~ o n d i G n a  

1. Contractor (C) or Sub-contractor (S), and Area of.Responsibility: 

2 .  Equipment Data. (1ndkckte items of construction equibent, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractore, location , and description of work: . ,  

4. Results of Surveillance: (Include satisfactory work.completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

b. Initial 
Phase : 

c. Follow-up 



1 

HXO Plant Old Equali~a~ion Baein Cloeure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5 .  Teeta performed as required by plans and specificatione and the reeulte: 

6. Verbal instructione received (List inetructione given by Government 
pereonnel on construction deficiencies, reteeting required, etc. Include 
the name of Government pereon, time and place inetructione given, and action 
taken to comply: 

7 .  Job Safety (include deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
. hand tools, at the job eite, and whether or not 
used) : 

A 

w /  IY 

9. Material and equipment iterne that arrived at the job eite. Indicate 
compliance or non-compliance of theee items with approved shop drawings, the 
contract plane and specifications, and the storage of the item ie required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

*/& 

10. Remarks (Cover any conflicts in the plans and specificatione, 
inetructions. or 
delays) : 

A / / &  

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL M~TERIAL!~ PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE W I T H  THB CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED 

CONTRRCrOR'S QC SYSTEM MANAGER 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA65-98-C-0015 

LABOR 
CIASSIFICATION 

2"; 
u S 

PREV 

TOTAL HOURS THROUGH TAlS DATE 

EQUIPMENT 
DESCRIPTION 

NO. 



I 

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day: 

Radford Army Ammunition Plant 119 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

Wednesday 

29 April 1998 

Concur with the contractor's report for this period? - J ~ e s  - NO* 

Was any QC testing/inspection observed or were any specific QA 
evaluations or verifications performed? LNO - Yes* 

Were any instructions given to or information received fiom the Contractor? - JNO - Yes* 

Did anythlng develop on the work which might lead to a change order 
or contract claim? - J N o  -yes* 

Safety Observations and General Cornrnents/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(~) covered by this report. 

I 
- - 

Tho Covrrnmont Qualim A.surmco Rrport is conplotr m d  accuratr to tho k s t  of my knowledge. 

'7, - 

I 
A5- S q W .  INT 

DATE 



DAILY CONSTRUCTION QUALITY COWROL REPORT 

CONTRACTORS W E  : Ciminel 1 i Services Corp. 

Report No. 
124 C o n t r a c t ~ o . ~ ~ c ( ~ )  

Project Name an Locat on of work: 

Weather: [Clear] [~3&oud~l [Cloudy] [Rain: incheel 
[ ~ e m p . m i n . ? ~ l  max.] Other Weather ~ o n d i z n e  

1. Contractor (Cl or Sub-contractor (S), and Area of Responsibility: 

2 .  Equipment Data. (1ndhhte iterne of construction equibent, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: , 

4. Reeults of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken) r 

a. Preparatory 

b. Initial 
Phase : 

C .  Follow-up 
Phaee : 



h 

a10 Plant Old Equaliza~~on Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCT I ON QUALITY CONTROL REPORT 

5 .  Teats performed aa required by plans and specifications and the results: 

6. Verbal instructione received (Liet inetructions givw by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructione given, and action 
taken to comply: 

7 .  Job Safety (1klude def icicnciee and corrective action taken: 

8. Equipment Data (Indicate item of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9 .  Material and equipment items that arrived at the job mite. Indicate 
compliance or non-compliance of these items with apprwed shop drawings, the 
contract plans and specifications, and the etorage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

/W 
/ 

10. Remarks (Cover any conflicts in the plans and specifications, 
inetructions. or 
delays) : 

CONTRACTOR'S VERIFICATION: T H ~ ' A B W B  REPORT IS COMPLETE AM) ALL DATA LISTED 
IS CORRECT. ALL MATEKIALS OROVIDBD, EQUIPMBNT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCB WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS N O T E D  ABOVE. 

SIGNED 

CONTRACTOR'S QC SYSTEM MANAGER 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA65-984-0015 

DATE 

LABOR 
CLASSIFICATlON 

TOTAL HOURS THROUGH THIS DATE 

I NO. 



Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day: 

Radford Army Ammunition Plant 118 

Contract No. DACA65-98-C-0015 Tuesday 

CIMINELLI SERVICES COW. 28 April 1998 

I Concur with the contractor's report for this period? 

I Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? 

Yes N o *  - 

JNO - - Yes* 

I Were any instructions given to or information received from the Contractor? - No - Yes* 

I Did anything develop on the work which might lead to a change order 
or contract claim? / N O  - - Yes* 

Safety Observations and General Cornrnents/Remarlcs: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(s) covered by this report. 



CSC Job No: 9708 

* 

Bio Plant Old Equalization Basin Closure 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME: Ciminelli Services Corp. 

~ate$-%$?;f@ Report No. /= Contract No. DAC ( A )  
6 5 - 9 - C -  Project Name and Location of work: -- 

E 'U 1.55 ~.l 
C C/&crc4, 

Weather: [ p r l  IP .Cloudy1 [Cloudy) [Rain: - inches] 
[ T e r n p . m i n . ~ m a x . l  Other Weather Conditions 

1. Contractor (C) or Sub-contractor ( S ) ,  and Area of Responsibility: 

2. Equipment Data. (~ndkcate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: ,, 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken) : 

a. Preparatory 
Phase : 

21 
,'-vm' 

b. Initial 
Phase : 

C. Follow-up 
Phase : 

4fA-f 
A 

/ 1 - 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCT ION QUALITY CONTROL REPORT 
C 

5. Tests performed as required by plans and specifications and the results: 

6. Verbal instructione received (List instructions given by Government 
personnel on construction deficienciee, retesting requited, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

/ 

7 .  Job Safety (1klude deficiencies and corrective action taken : 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 

.- and whether or not it is 
adequate : 

! lo. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 

I delays) : I 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA65-98-C-0015 

DATE 9- 23 -,RP 

11 

NO. OF EMPLOYEES (SUBTOTALS) 

I TOTAL HOURS THROUGH THIS DATE 

EQUIFWENT 
DESCRIPTION 

NO. q% 



Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day: . 

Radford Army Ammunition Plant 117 

Contract No. DACA65-98-C-0015 Monday 

CIMINELLI SERVICES CORP. 27 April 1997 

Concur with the contractor's report for this period? - V' Yes N o *  

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? / N O  - - Yes* 

Were any instructions given to or information received from the Contractor?  NO - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim? / N O  - - Yes* 

Safety Observations and General CommentdRemarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

I 

Assurance Report i 8  complete and accuratn to the h a t  of my knowlodge. 

P- 
SUPV. INT DATE 

See contract files for weather information on the date(s) covered by this report. 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708, 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME : C i  mi nel 1 i Services Corp. 

~ate~y-~$;<a Report No. I / g  Contract No. DAC(A) 
6 5 - 9 - C -  Project Name and Location of work: 

1=& 1.%=4 fhsC4Ice 

Weather: [Clear] IP.Cloudy1 [ch&'dy] [Rain: inches1 
[ T e m p . m i n .  Yfi max.] Other Weather conditions 

1. Contractor (C) or Sub-contractor (S), and Area of Responsibility: 

2. Equipment Data. (indicate items of construction equipment, other than 
hand tools, at the job site and whether or not used) : 

3 .  Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: , 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken) : 

a. Preparatory 
Phase : A - 

A'- /-'3 A &&& 4lr - 
L 

b. Initial 
Phase : 

c. Follow-up 
Phase : 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 
* 

5. Tests performed aa required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7. Job Safety (Include deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job eite, and whether or not 
used) : 

9. Material and equipment iterne that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved ehop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided -- and whether or not it is 
adequate : 

+PA& s&.- 
/ 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED 

CONTRhCTOR'S QC SYSTEM MANAGER 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA65-98-C-0015 

NO. OF EMPLOYEES (SUBTOTALS) , 

- 

IS TOTA 

- 

[OURS 

I TOTAL HOURS THROUGH THIS DATE 

EQUIPMENT 
DESCRIPTION 

NO. sp 



Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES COW. 

Contr. Day: 

11 1 

Tuesday 

21 April 1998 

Concur with the contractor's report for this period? - Jyes - No* 

Was any QC testinghspection observed or were any specific QA 
evaluations or verifications performed? LNO - Yes* 

Were any instructions given to or information received from the Contractor? ADO - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim? J N o  - Yes* 

Safety Observations and General CornrnentdRemarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

I 

Assurmcr Rmport 18 coqlete  and accuratm to the k8t of my knorldqm. 

- - 
I DATE S W .  INT 

See contract files for weather information on the date(s) covered by this report. 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9 7 0 8 .  

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME: Ciminelli Services Corp. 

Dateg YYuy;,f8 Report No. if 3 Contract No. DAC(A1 
6 5 - 9 - C -  Project Name and Location of work: 

Weather : [Clear] [p)Oioudy] [Cloudy] [Rain : - inches] 
[Temp. - rnin.zmax .I Other Weather Conditions 

1. Contractor (C) or Sub-contractor (S), and Area of Responsibility: 

2. Equipment Data. (~ndicate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: ., 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

d//d 
r / 

b. Initial 
Phase : 

C. Follow-up 
Phase : 

/ - 



Bio Plant Old Equalization Basin Closure 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CSC Job No: 9708 

5. Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

A - - L 

n3-d 
I 

7. Job Safety (include deficiencies and corrective action taken : 

- - - - - - - - 

0 .  Equipment Data [Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

G 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate: 

A 

A-1 / 9 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

CONTRACTOR'S VERIFICnTION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORXMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED 

CONTRACTOR'S QC SYSTEM MANAGER 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA66-98-C-0015 

TOTAL HOURS TTIROUCH THIS DA?Jl 

EQUIPMENT 
DESCRlPTION 

NO. 



Bio Plant Old Equalization Basin Closure 

1- 

CSC Job No: 9708 

PREPARATORY PHASE CHECKLIST 

CoNTRAmoRt NAME C i  rni  nel 1 i Services Corp. 

Contract NO.: DAcA65-98-c-001 Date Preparatory Held: "/- Z 7 
Title: S S ; A  ~ / o M &  Spec Section: 

Drawing No (s) : L - L( 

Definable Feature of Work: 

A .  PERSONNEL PRESENT: 

8. 
(List additional personnel on reverse side) 

B. DRAWINGS AND SPECS: 

I. Has each spec paragraph, contract drawing, and shop drawing been 
studied? YES )C NO 

11. Do all parties have up-to-date drawings and specifications? 

C. SHOP DRAWINGS INVOLVED: 

Transmittal/Item Code Contractor or Gov't Approval 



Bio Plant Old ~quali:'. .ion Basin Closure 
1 

CSC Job No: 9708 

D. MATERIALS: 

I. Are all materials on hand? YES NO 

11. Iiave all materials been checked for contract compliance against 
approved shop drawings? YES 7( -0 

111. Items not on hand or not in accordance with transmittals (if not on 
hand, check during initial phase): 

E. TESTS required in accordance with contract requirements: 

~est/Paragraph Frequency 

ACCIDENT PREVE ION: Has Hazard Analysis been completed? 
YES NO 
If yes, attach a copy, if no, explain: 



? Bio Plant Old Equalization Basin Closure - 
G. EQUIPMENT Requiring Operational Check: 

H. WORKMANSHIP: Have procedures for accomplishing work been reviewed with 
appropriate people? YES , NO 

I. PREVIOUS WORK: Has all preliminary work been accomplished in accordance 
with contract requirements and is this feature of work ready to start? YES 
.X. No - 
Explain any problems: 

J. HI-LIGHTING SPECIFIC ITEMS: Hi-light specific items noted during the 
Preparatory Phase inspection. ie, (Med. Voltage cable shall be hi-pot 
tested). 

K. OTHER COMMENTS: 

3 6 d  
Quality Control ~epres8ntative 



PAGE A CONTINbn I .  

ACTIVITY HAZARD ANALYSIS 

PRINCIPAL STEPS 
Identify steps involved & sequence of  activities. I POTENTIAL HAZARDS 

Analyze each principal step for potential hazards. 

RECOMMENDED CONTROLS 
Develop specific controls for each potential hazard. 



~ Q U A L I T Y  A S S U R A N C E  R E P O R T I  

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day: 

Radford Army Ammunition Plant 110 

Contract No. DACA65-98-C-0015 Monday 

CIMINELLI SERVICES CORP. 20 April 1997 

Concur with the contractor's report for this period? - /Yes - No* 
i 

Was any QC testinghpection observed or were any specific QA 
evaluations or verifications performed? 

Were any instructions given to or information received from the Contractor? 

Did anything develop on the work which might lead to a change order 
or contract claim? 

Safety Observations and General Cornments/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(s) covered by this report. 

U& Cov t 

ty A.surmm Raport i s  c o m p l e t m  and m y  k n o w l d q e .  

.C Z+.atY@ 
&hRK A .  BIS  

T 

DATE DATE 



. . 
Bio Plant Old Equalization Basin Closure 

a. 

CSC Job No: 9708 , 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME: Ciminelli Services Corp. 

Date8 9-~;-g Report No. /// -//z Contract No. DAC (A 
65 - 9 - C -  Project Name-and Location of work: 

Weather:[Cwarl [P.CloudyJ [Cloudy] [Rain: inches ] 
[Temp.rnin.xrnax.] Other Weather conditions 

1, Contractor (C) or Sub-contractor (S), and Area of Responsibility: 

2. Equipment Data. (1ndIckte items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: ., 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparat o w  
Phase : 

b. Initial 
Phase : 

- 
Phase : A 

1 4  
I 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5 .  Tests performed as required by plans and specification8 and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructione given, and action 
taken to comply: 

7. Job Safety (Include deficiencies and corrective action taken: 

8. Equipment Data [Indicate items of construction equipment. other than 
hand tools, at the job site, and whether or not - 
used) : 

9. Material and equipment iteme that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

- -  - - -  - - - - - - - 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH TIE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

NO. OF eMILOYEES @UBTOT*1S] 

NO. OF HOURS (SuBXmALS) 

CONTRACT NO. DACA65-98-C-0015 

DATE 

EQUIPMENT 
DESCRIPTION 

NO. 
HOURS 



L 

Bio Plant Old Equalization Basin Closure 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME : C i  m i  nel 1 i Servi ces Corp. 

-&+ / i O   at^ ~eport NO. Contract No. D A C M )  
6 5 - 9 - C -  Project Name and Location of work: 

CSC Job No: 9708 

Weather: [Clear] [P. Cloudy] [cP*;dyl (Rain: Jinchesl 
[Temp. - rnin . s r n a x .  I Other Weather Conditions 

1. Contractor (C) or Sub-contractor (S), and Area of Responsibility: 

2. Equipment Data. (1ndlcete items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

L1 3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

b. Initial 
Phase : 

[ I / /  R , 

C. Follow-up 

- 



Bio Plant Old Equalization Basin Closure CSC 30b N O :  9708 

DAILY  CONSTRUCTION QUALITY CONTROL REPORT 

5. Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7 .  Job Safety (~nclude deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

- -4 u-u* 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

/v/a 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

s 1GZ!6~L coNTRAcToR8s Qc SYSTEM W A G E R  



CONSTRUCTlON MANPOWER AND EQUIPMENT REPORT 

NO. w EMrLOVLEs (SiMmAls: 

CONTRACT NO. DACA6548-4-0015 

DATE 

NO. 



BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

Contr. Day: 

107 

Friday 

17 April 1998 

Concur with the contractor's report for this period? - J ~ e s  - NO* 

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? 

Were any instructions given to or information received from the Contractor? 

I Did anythmg develop on the work which might lead to a change order 
or contract claim? 

JNO - - Yes* 

J N ~  - - Yes* 

J N ~  - - Yes* 

Safety Observations and General CornmentdRemarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date@) covered by this report. 

I - Assurmcm Rmport i s  conplmtr md accurato of my knowledg.. 

2 f  &4# 
- 1  DATE S U W .  INT DATE 



I Bio Plant Old Equalization Basin Closure 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CSC Job No: 9 7 0 8 ,  

I CONTRACTORS NAME: C i m i n e l l i  Serv ices Corp. 
. . 

Report No. 104 Contract No. DAC(A1 
6 5 - 9 - C -  ( P r o j e c t N a m e a n d l o c a t i o n o t u o r k :  

Weather: [Clear] [P .&oudyl [Cloudy] [Rain: - inches] 
[Temp. m i n . ~ m a x . l  Other Weather Conditions 

1. Contractor ( C )  or Sub-contractor ( S ) ,  and Area of Responsibility: 

2. Equipment Data. (~ndkcate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: ., 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

b. Initial 
Phase : 

c. Follow-up 
Phase : 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 
-L-. 

5. Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7. ~ o b  Safety (Include deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9 .  Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 

.- prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

fp/# 
I 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED 

CONTRACTOR'S QC SYSTEM MANAGER 
T 



CONSTRUCTION MANPOWER AND EQUlPMENT REPORT 

LABOR I CWSSIFICATION 

NO. OF EMPU)YtPS (slmrmrw 

CONTRACT NO. DACA65-98-C-0015 

DATE 7-17-F$ 

'IDTAL HOURS TRROUGB TXIS DATE 

EQUIPMENT 
DESCRltPTION 

NO. q%% 



Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day: 

Radford Army Ammunition Plant 106 

Contract No. DACA65-98-C-0015 Thursday 

CIMINELLI SERVICES CORP. 16 April 1998 

Concur with the contractor's report for this period? - Yes - No* 

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? 

I Were any instructions given to or information received fiom the Contractor? - No - Yes* 

I Did anything develop on the work which might lead to a change order 
or contract claim? 

I 
Safety Observations and General CornrnentdRemarks: 

(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(s) covered by this report. 

I- ty Assurancr R.port i s  complatr and accuratr to thr *st of my k n o w l r d q . .  

- I 
2 4  ilpR0 
DATE k UPV. INT DATE 



Bio Plant Old Equalization Basin Closure 

1 

CSC Job No: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME: Ciminelli Services Corp. 

~ateg(l/tb& ~eport NO. /Ofi  Contract No. DAC(A) 
6 5 - 9 - C -  Project Name and Location of work: 

Weather: [ ~ l e a r ~ o u d ~ l  [Cloudyl [Rain: ,&inches] 
[Temp. - min . max.1 Other Weather Conditions 

1. Contractor (C) or Sub-contractor (S), and Area of .~esponsibility: 

2. Equipment Data. (~ndicate i terns of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: ., 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

b. Initial 
Phase : 

c. Follow-up 
Phase : n 

y 1  H 
E I 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5 .  Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7 .  Job Safety (1nclude deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of.installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

//'+ 
w ,  

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND AU DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AM) 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED 1 

B L ~ / ~  - CONTRACTOR'S QC SYSTEM MANAGER 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA65-984-0015 

TOTAL HOURS THROUGH MES DATE 

7 

EQUJPMENT 
DESCRIPTION 

NO. 

q E E  



Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

Contr. Day: 

105 

Wednesday 

15 April 1998 

Concur with the contractor's report for this period? 

Was any QC testing/inspection observed or were any specific QA 
evaluations or verifications performed? 

6 s  -No* 

JNO - - Yes* 

Were any instructions given to or information received fiom the Contractor? LNO - Yes* 

Did anyhng develop on the work which might lead to a change order 
or contract claim? JNO - Yes* 

Safety Observations and General Comments/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(s) covered by this report. 

Z+ AprqB 
DATE P S r' W .  INT DATE 

/ 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME : C i  m i  nel 1 i S e r v i  ces Corp. 
. . 

Date Y-jji;fi Report No. m7 Contract No. DAC(A1 
65-98-C- Project Name and Location of work: 

Weather : [Clear] [~rSdoud~l [Cloudy] [Rain: inches] 
[Temp . m i n  . x m a x .  I Other Weather conditions 

1. Contractor (C) or Subcontractor (S), and Area of Responsibility: 

2. Equipment Data. (indicate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

b. Initial 
Phase : 

C. Follow-up 
Phase : - 

///# 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5 .  Tests performed ae required by plans and specifications and the results: 

6. Verbal instructione received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructione given, and action 
taken to comply: 

fi"/N- 

7 .  Job Safety (~nclude deficiencies and corrective action taken: 
a 

/ , + , ,  - - 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved ahop drawinge, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate: 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED 

CONTRACTOR'S QC SYSTEM MANAGER 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA65-98-C-0015 

TOTAL HOURS THROUGH MIS DATE 

EQUIPMENT 
DESCRIPTION 

NO. 



Bio Plant Old Equalizatiun Basin Closure 

TEST REPORT 

CONTRACTOR~S NAME: Ciminelli Services Corp. 

CSC Job No: 9708  

STRUCTURE 0 
BUILDING L / o u  
CONTRACT NO: DACA65-98-C-ofIlF; 

DESCRIPTION OF ITEM, SYSTEM OR PART OF SYSTEM 
TESTED : 

DESCRIPTION OF 
TEST : 

NAME AND TITLE OF PERSON IN CHARGE OF PERFORMING TESTS FOR CONTRACTOR: 
h 

SIGNATURE s. 

I HEREBY CERTIFY TIIAT THE ABOVE DESCRIBED ITEM, SYSTEM, OR PART OF SYSTEM HAS 
BEEN TESTED AS INDICATED ABOVE AND FOUND TO BE ENTIRELY SATISFACTORY AS 
REQUIRED IN THE CONTRACT SPECIFICATIONS. 

SIGNATURE OF CON'JRACTOR QUALITY CONTROL INSPECTOR 

DATE f -/6 - 78 

REMARKS : 



S I N C E  

FROEHUNG > ROBERTSON, INC. 
GEOTECHNICAL ENVIRONMENTAL MATERIALS 

ENGINEERS LABORATORIES 
'OVER ONE HUNDRED YEARS OF SERVICE" 

uAlLY REPORT 

Client's Name: 

This report and the attached data sheet(s) constitute a summary of observations and tests performed by F&R's engineering technician. The 
statements made herein do not constitute a certification. Approval of data for final report can only be made by F&R's engineers and cannot 
be conveyed on this form. Interpretations based on this data are the responsibility of others. 
THIS IS A FIELD COPY AND IS SUBJECT TO REVIEW AND REVISION. 

I 

:&R Form 1 16 



FIELD DENSITY SUMMARY SHEETS 

Field 
Test Test Elev. Moisture 
No. Location Content 

Date: 

Record No.: 

Field Percent of 

Density Density 

Act. Spec. 
In /& I 

Froehling & Robertson, Inc. 

Key: 

SC - Sand Cone (ASTM D l  556) 

NG - Nuclear Gauge 

(ASTM D2922 8 0301 7) 

DC - Drive Cylinder (ASTM D2937) 

STD. - (ASTM D698) - 

MOD. - (ASTM Dl  557) 





FIELD DENSITY SUMMARY SHEETS 

P - ~ : ~ ~ R A P  &o ~\bn+ Date: 4-js-98 
; S ~ ~ \ J I C E S  Record No.: 

Field Field Percent of Field Procto~ 
Test Test Elev. Moisture Dry Maximum Dry Test No. 
No. Location Content Density Density Type 

(%I (pd) 
Act. Spec. 

1 147 940 9ob g&ii 

SC - Sand Cone (A~N D1556) 

NG - Nudear Gau@ 

(ASTM D2922 & Dw17) 

Froehling & Robertson, Inc. DC - Drive W r f l S T M  D2937) 

MOD. - (ASTM 01557) 



ING GATE . / 
FOR NEW 

"'-- 
RIP-RAP BOUNDARY 
Sf€ NOTE 0 

"--Y 

' W O O ~ C  ,-- SII T FFNCF 



FIELD DENSITY SUMMARY SHEETS 

Test 
Type 

Fmehling 6 Robertson, Inc. 

Technician: 

Key: 

SC - Sand Cone (ASTM 01  556) 

NG - Nuclear Gauge 

(ASTM 02922 6 0301 7) 

DC - Drive Cflnder (ASTM D2937) 

STD. - (ASTM D698) 

MOD. - (ASTM Di557) 





Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Con tract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

Contr. Day: . 

104 

Tuesday 

14 April 1998 

Concur with the contractor's report for this period? - J ~ e s  -NO* 

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? J N o  - Yes* 

Were any instructions given to or information received fiom the Contractor? - J No - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim?  NO - Yes* 

Safety Observations and General Comrnents/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(~) covered by this report. 

Aanurmco Rmport i n  comploto and accurate to tho k n t  of m y  knowledge. 

d f ? a  
DATE DATE 

/ 



B i o  Plant Old Equalization Basin Closure CSC Job No: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME : C i  mi nel 1 i S e r v i  ces Corp. 

  at^ gYy/tift Report NO. /Q6 Contract No .. DAC (A I 
6 5 - 9 - C -  Project Name and Location of work: 

Weather: [Clear] [ ~ W o u d ~ ]  [Cloudy] [Rain: inches] 
 e ern^ . m i n  .=inax. I Other Weather conditions 

1. Contractor (C) or Sub-contractor (S), and Area of ~esponsibility: 

2 .  Equipment Data. (1ndicate i tems of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: ., 

/3*4 /$# '* / q + c  /;{+s - dm.La&L- 
/ - 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken) : 

a. Preparatory 
Phase : 

n 
A/'/0? 

b. Initial 
Phase : 

c. Follow-up 
Phase : 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5 .  Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7. Job Safety (Include deficiencies and corrective action taken: 

8 .  Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

I 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED 

CONTRACTOR'S QC SYSTEM MANAGER 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

I LABOR 
CLASSIFIC ATlON 

NO. OF EMPLOYEES (SUBTOTALS 

CONTRACT NO. DACA65-98-C-0015 

DATE b / - / v - %  

NO. 
HOURS 



Bio Plant Old Equalization Basin Closure 

TEST REPORT 

CONTRACTOR~S NAME: Ciminelli Services Corp. 

CSC Job No: 9708 

DESCRIPTION OF ITEM, SYSTEM OR PART OF SYSTEM 
TESTED : 

DESCRIPTION OF 
TEST : 

NAME AND TITLE OF PERSON IN CHARGE OF PERFORMING TESTS FOR CONTRACTOR: 
n 
' J 

NAME 

, 

SIGNATURE . 
I HEREBY CERTIFY THAT THE ABOVE DESCRIBED ITEM, SYSTEM OR PART OF SYSTEM HAS 
BEEN TESTED AS INDICATED ABOVE AND FOUND TO BE ENTIRELY SATISFACTORY AS 
REQUIRED IN THE CONTRACT SPECIFICATIONS. 

QUALITY CONTROL lNSPECTOR 

REMARKS : 



FROEHUNG , ROBERTSON, INC. 
GEOTECHNICAL ENVIRONMENTAL MATERIALS 

ENGINEERS LABORATORlES 
"OVER ONE HUNDRED YEARS OF SERVICE" 

DAILY REPORT 

Client's Name: 

This report and the attached data sheet@) constitute a summary of observations and tests performed by F&R's engineering technician. The 
statements made herein do not constitute a certification. Approval of data for final report can only be made by F&R's engineers and cannot 
be conveyed on this form. Interpretations based on this data are the responsibility of others. 
THIS IS A FIELD COPY AND IS SUBJECT TO REVIEW AND REVISION. 

FBR Form 11 6 



1181 - 

FIELD DENSITY SUMMARY SHEETS 

Proctor Max. Dry Optimum Soil Lab 
No. Densitv Moisture Class. Test 

Froehling & Robertson, Inc. 

Technician: 

I I I 

Key: 

SC - Sand Cone (ASTM D l  556) 

NG - Nuclear Gauge 

(ASTM D2922 8 D3017) 

DC - Drive Cylinder (ASTM D2937) 

STD. - (ASTM D698) 
- 

MOD. - (ASTM D1557) 

Form No. 11 7 



- 
b a .  

rROEHLING & ROBERTSON, IN&. 

Dally Field Compaction Tests 

A. b e t  Weight. So11 ! - 
+ Bucket. Ibs. ! 7 7 3  

8. Weight 
Bucket. Ibs. . 

C. Weight Wet %ti, Ibs. 
! 4 (A-81 

0. Initial We~ght, I&. I 
Jar + Sand 08 

C P s r c e n t  Mois7irs I I (MIP) 100 ' la,7 ! 
R. Dry Soil. lbs. 

I 
c;( r - o/ioo) ,bee/ I I I 

1 1 
I 
I 

I 
I 

I 1 

M. Moisture Los: . (K-L) 

S. Ory Soil. pc! 
IWJI i /a\.() I I I 

T. Maximum Density 1 
I 

ifrorn curve) i .Q\.7 I I I 

I 

- 

(Technician) 

E. Final Wetgtrt Ibs. 
Jar + Sand 

' 8:V6 I I i 
F. Sand used, I b .  

I 
I D - ~ 7  7.d\ I i 

G. Sand rn Cone 
I 

I 

and Plate. lks % I 
H. Sand used in +ole 

I 
(F-GI 2 , 3 &  1 1 I 

I. Wecpht of Sane 

N. Cup + Soil I 
i 

Om 6,a9 J I I 
0. Cup 

j pi- 

I 
I I 

! 

I 

P. Dry Soil 
! 

I 
! 

I 

I 
(N-3) , 1 ! 

(1bs .k~ .  ft.) \ 98.9 I 
J. Vol. ot Hole 

(wrl cu. ft. .&7 1 
, I 
I 

K. Cup + So11 i 
I 

wet 5.75 I I I 
L CupcSoil I 

\-T, I ON I 







Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Fbdford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

-- 

Contr. Day: 

103 

Monday 

13 April 1997 

Concur with the contractor's report for this period? - J ~ e s  - No* 

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed?  NO - Yes* 

Were any instructions given to or information received from the Contractor? - J N ~  - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim?  NO - Yes* 

Safety Observations and General ComrnentdRemarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(s) covered by this report. 

ity Assurance Raport is complete and rccurrtm t of my knowledge. 

DATE 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 . 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME: C i m i n e l l i  Services Corp. 

Date8 y-i3# Report NO. -f C'o&-itract No. DAC (A ) 
6 5  - 2 - C -  Project Name and Locat on of work: 

Weather: &%?&I [P.Cloudy] [Cloudy] [Rain: ,- inches] 
[ ~ e r n p . m i n . ~ m a x . ]  Other Weather Condltlons 

1. Contractor (C) or Sub-contractor (S), and Area of Responsibility: 

2. Equipment Data. (1ndicate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3 Work Performed Today [Indicate identity of Contractor and 
Sub-contractors, location , and description of work: ., 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

b. Initial 
Phase : 

C. Follow-up 
Phase : 

+r - 1 1  

I V I A  
I /  - 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5. Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government pe.rson, time and place instructions given, and action 
taken to comply: 

7 .  Job Safety (~nclude deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : - 1 

t&ry;a' IWLU 

9 .  Material and equipment iterne that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item ie required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions. or 
delays) : 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED A 

T&G/k CONTRACTOR'S QC SYSTEM MANAGER 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA65-98-C-0015 

DATE 

NO. 

LABOR 
CLASSIFICATION 

NO. OF EMPLQYEES (SUBTOTAB 
C 

NO. OF HOURS (SUBTOTAU) 

TOTAL HOURS THROUGH THIS DATE 



D i o  P l a n t  O l d  E q u a l i z a t i w  B a s i n  C l o s u r e  

TEST REPORT 

CONTRACTOR~S NAME: C i  m i  ne l  1  i Serv ices Corp. 

CSC Job No: 9708 

STRUCTURE OR 
BUILDING %bc5~fi 
CONTRACT NO: - D A C A & ! ! - Q ~ - C - ~ ~ ~  5 

D E S C R I P T I O N  OF ITEM, SYSTEM OR PART O F  SYSTEM 
TESTED : 

NAME AND T I T L E  OF PERSON I N  CHARGE OF PERFORMING TESTS FOR CONTRACTOR: 

SIGNATURE G& 
I HEREBY CERTIFY THAT THE ABOVE DESCRIBED ITEM, SYSTEM d~ PART OF SYSTEM HAS 
BEEN TESTED AS INDICATED ABOVE AND FOUND TO BE ENTIRELY SATISFACTORY AS 
REQUIRED I N  THE CONTRACT S P E C I F I C A T I O N S .  

SIGNATURE OF COWRACTOR QUALITY CONTROL INSPECTOR 

DATE 



FROEHUNG 1 ROBERTSON, INC. 
GEOTECHNICAL ENVIRONMENTAL MATERIALS 

ENGINEERS LABORATORIES 
"OVER ONE HUNDRED YEARS OF SERVICE" 

F 8 R Job No.: 

Technician: 

1 This report and the attached data sheet(s) constitute a summary of observations and tests performed by FBR's engineering technician. Thc 
I statements made herein do not constitute a certification. Approval of data for final report can only be made by M R ' s  engineers and canno 

be conveyed on this form. Interpretations based on this data are the responsibility of others. 
THIS IS A FIELD COPY AND IS SUBJECT TO REVIEW AND REVISION. 



1 .  

FROEHLING & ROBERTSON, INC. 

Dally Field Compactlon Tests 

-~ 
A~ ; 

+ Bucket. Ibs. 71 
6. Weight 

eucket. I ~ S .  1 1.15 
C. Weight Wet Sotl. Ibs. 

(A-5) 1 4.5b 
0. Initial Weight. Ibs. 

Jar + Sand I I ~ . $ J  
E Final WetgM. lbs. i 

Jar - Sand I g . ~ h  
F. Sand used, Ibs. I 

ID-€) 
I 

G. Sand in Cone 
I 
1 and Plate, Ibs. 

H. Sand used In Hole 
(F-GI 1 3.48 I -.- 

I. Weight of Sand I 
(Ibs./cu. f t . )  

J. Vol. of Hole 
8.9 1 

0 0 s  (HA) CU. n. 
K. Cup + Sort 1 

Wet 71 I 

I 
I 
I I 
I 
1 I 
I I 
I I 
I I 
I i 
I I 
I 

L Cup - Soil I 0 rv 
I 
I 

N. Cup + Soil - 
Ow L r I I I I 

MLQA (Technician) 

M. Moisture Lost I i 
I 

0. CUP 
; 1,)-5 

P. Dry Soil 
(N-01 i 4 , 0 3  

0. Percent Mois;ure 
(M/?\ 100 I 

I I 
~p 

R. Ory Soil. lbs. ! 
i C),O3 C,'fl - 0/100) 

S. Dry Soil. pc! ! ! I  

I 
fR/J) I. . 

T. Maximum Density ! 

I I ! I 
[From Curve) i I &  ,A I I 

I 
i 
1 

I 
! 

U. Percent 0ensi:y i 
I 

( S K )  100 I I - I 



FIELD DENSITY SUMMARY SHEETS 

Date: 3- 1 3 - 3 8  
Record No.: 

Key: 

NG - Nuclear Gauge 

(ASTM D2922 & 0301 7)  

DC - Drhrs CyQnder (ASTM M937) 

sTD. - (ASTM 0698) 

MOD. - ( A m  Dl 557) 



FIELD DENSITY SUMMARY SHEETS 

I 

Proctor Max. Dry Optimum Soil 
No. Density Moisture Class. 

client:@; rr; ,dl: 5 r ~ v k ~ j  Record NO.: 

Froehling & Robertson, Inc. 

Technician: 

Key: 

b 

Test Test Elev. 
No. Location 

6 

1 

SC - Ssnd COM (ASTM Dl  556) 

NG - Nudear G w g e  

(ASTM D2922 & D3017) 

DC - Drive Cylinder (ASTM D2937' 

SfD. - (ASTM D698) 

MOD. - (ASTM Dl  557) 

Field 
Moisture 
Content 

('w 

I a,% 
1t.6 
r 0.7 
1 a , ~  

8 

9 

10 

11 
- 

12 

13 

14 

15 

- - - -- - pp 

Field 
Dry 

Density 
(pet) 

119 .2  
113a 
1a0.Z 
r dl. I 

Percent of 
Maximum Dry 

Density 

Field 
Test 
Type 

1 

.&I. 
I 

Act 

97.9 
93.n 

Procta 
No. 

Spec. 

90% 
I 

-- 

%.7 
97.0 

. . 



a , . .  

RIP-RAP BOUNDARY 
-rr 

SEE NOIE 9 
--\ 



Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day: , 

Radford Army Ammunition Plant 99 

Contract No. DACA65-98-C-0015 Thursday 

CIMINELLI SERVICES CORP. 09 April 1998 

Concur with the contractor's report for this period? J yes - No* 

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? _ J N ~  - Yes* 

Were any instructions given to or information received from the Contractor? - JNO - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim? JNo - Yes* 

Safety Observations and General Comments/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(~) covered by this report. 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9 7 0 8 .  

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME: Ciminelli Services Corp. 

~~t~t-7;-t Report NO. /@I _ Contract NO. DACIA) 
6 5 - 9 - C -  Project Name and Locat on of work: 

Weather: [Clear] IP. Cloudy] [Cloudy] [w: LC inches1 
(Temp. - min .- max.] Other Weather Conditions 

1. Contractor (C) or Sub-contractor (S), and Area of Responsibility: 

2 .  Equipment Data. (~ndicite items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: ,, 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

b. Initial 
Phase : /# 

/ 

C. Follow-up 
Phase: 

. - 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY  CONSTRUCTION QUALITY CONTROL REPORT 

5 .  Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7. Job Safety (Include deficiencies and corrective action taken: 

8. Equipment Data (~ndicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

, 1: 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

I - 
/ f l  

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORICMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

S IGNED / 

'DY 4&i!''''''-\ cot4TmcToRBs Qc SYSTEM W A G E R  



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA65-98-C-0015 

DATE 

LABOR 
CLASSIFICATION 

PREV 

I TOTAL HOURS THROUGH THIS DATE - y-, 

NO. 



FROEHUN~ ; ROBERTSON, INC. 
GEOTECHNICAL ENVIRONMENTAL MATERIALS 

ENGINEERS LABORATORIES 
'OVER ONE HUNDRED YEARS OF SERVICEw 

vAILY REPORT 

Client's Name: 

This report and the attached data sheet(@ constitute a summary of observations and tests performed by F&R's engineering technician. The 
statements made herein do not constitute a certification. Approval of data for final report can only be made by F&R1s engineers and cannot 
be conveyed on this form. Interpretations based on this data are the responsibility of others. 
THIS IS A FIELD COPY AND IS SUBJECT TO REVIEW AND REVISION. 

I 

FBR Form 1 16 



FIELD DENSITY SUMMARY SHEETS 

Test 
No. 

Test 
Location 

Elev. Moisture OIY 1 M u i m u m  0" 
' 

;;;: No. 1 
Content Density Density 

(%> (PC? 

SC - Sand Cone (ASTM D l  556) 

NG - Nuclear Gauge 

(ASTM 02922 & 030 1 7) 

Fmehling & Robertson. Inc. DC - Drive Cylinder (ASTM 02937) 

MOO. - (ASTM D l  557) 

Form No. 11 7 



EFFLdENT DISCHARGE r REMOVE TEMPORARY -- N E W  RIVER - 
TO NEW RIVER f : ORANG€ SECURITY FENCE 



Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

Contr. Day: 

98 

Wednesday 

08 April 1998 

Concur with the contractor's report for this period? - J yes -NO* 

Was any QC testinghspection observed or were any specific QA 
evaluations or verifications performed? - J N O  - Yes* 

Were any instructions given to or information received from the Contractor? J NO - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim? - /NO - Yes* 

Safety Observations and General Cornments/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

- - 

See contract files for weather information on the date(s) covered by this report. 

-Th. Goprrurmt QryPity haururcm -port i s  complmte and accurate to-hat of my knowledge. 

ogA,qe 
DATE SUPV. INT DATE 



Bio Plant Old Equalization Basin Closure 

DAILY CONSTRUCTION QUALITY CONTROL 

CONTRACTORS NAME : C i  m i  nel 1 i Services Corp. 

CSC Job No: 9708 

REPORT 

DateY-:&Report No. /00 Contract No. DAC(A) 
6 5 - 9 - C -  Project Name and Location of work: 

Weather:[C+rl [P.Cloudyl [Cloudy] [Rain: inches] 
[Temp . m i n  . x m a x .  I Other Weather conditions 

1. Contractor (C) or Sub-contractor (S), and Area of Responsibility: 

2 .  Equipment Data. (1ndic=te i terns of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: 

4 .  Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken) : 

a. Preparatory 
Phase : 

b. Initial 
Phase : 

c. Follow-up 
Phase : 

A 

/ R  
I - 



Bio Plant Old Equalization Basin Closure CSC Job No: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5. Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (Liet instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7. Job Safety tInclude deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9 .  Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions. or - - 

delays) : 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED 

CONTRACTOR'S QC SYSTEM MANAGER 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA65-98-C-0015 

DATE 4-8-78 

LABOR 
CLASSIFICATION I 

NO. OF EMPLOYEES (SUBTOTALS) I 

PREVIOUS TOTA 

NO. 

K E p  

TOTAL HOURS THROUGH THIS DATE ( &-* 



Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

Contr. Day: 

97 

Tuesday 

07 April 1998 

Concur with the contractor's report for this period? 

Was any QC testing/inspection observed or were any specific QA 
evaluations or verifications performed? 

Were any instructions given to or information received fiom the Contractor? 

Did anythmg develop on the work which might lead to a change order 
or contract claim? 

J Yes - - No* 

J N ~  - Yes* 

J N O  - - Yes* 

J N ~  - - Yes* 

Safety Observations and General Comments/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(~) covered by this report. 



Bio Plant Old Equalizatioil Basin Closure 

-. 

CSC Job No: 9708. 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME: Ciminelli Services Corp. 

D a c e 8  q-f;?? Report No. Contract No. DAC(A) 
6 5 - 9 - C -  

weather: [C))rBrl IP.Cloudy] [Cloudy] [Rain: inches] 
[ T e m p . m i n  . z m a x .  I Other Weather conditions 

1. Contractor (C) or Sub-contractor ( S ) ,  and Area of Responsibility: 

2. Equipment Data. (1ndkcite items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: ., 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

b. Initial 
Phase : 

C. Follow-up 
Phase : 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5. Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7. Job Safety (Include deficiencies and corrective action taken: 

8 .  Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved ahop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and specificatione, 
instructions. or 
delays) : 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. RLL MATERIAtS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED 

CONTRACTOR'S SYSTEM MANAGER 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA65-98-C-0015 

DATE 

LABOR 
CLASSIFICATION 

TOTAL HOURS THROUGH THIS DATE 

EQUrPMENT 
DESCRIPTION 

NO. sp 



B i o  Plant Old Equalizati-.I Basin Closure 
? 

TEST REPORT 

CONTRACTOR~S NAME: C i  mi nel 1 i Services Corp. 

CSC Job No: 9708 

STRUCTURE OR 
BUILDING IFQ L5:4 C&SLF~ 
CONTRACT NO:  D A C A 6 5 - q R - C - f l f l l 5  

DESCRIPTION OF ITEM, SYSTEM OR PART OF SYSTEM 
TESTED : 

DESCRIPTION OF 
TEST : 

' NAME AND TITLE OF PERSON IN CHARGE OF PERFORMING TESTS FOR CONTRACTOR: 

SIGNATURE . 
I HEREBY CERTIFY THAT THE ABOVE DESCRIBED ITEM, SYSTEM.OR PART OF SYSTEM HAS 
BEEN TESTED AS INDICATED ABOVE AND FOUND TO BE ENTIRELY SATISFACTORY AS 
REQUIRED IN THE CONTRACT SPECIFICATIONS. 

SIGNATURE OF CONTRACTOR QUALITY CONTROL INSPECTOR 

DATE 9- 7 -% 



FROEHUNG"'; ROBERTSON, INC. 
GEOTECHNICAL ENVIRONMENTAL MATERIALS 

ENGINEERS LABORATORIES 
'OVER ONE HUNDRED YEARS OF SERVICE" 

uAlLY REPORT 

/& F&R Job NO.: - 

Inspection of: Technician: P p m  / 

This report and the attached data sheet@) constitute a summary of observations and tests performed by FBR's engineering technician. The 
statements made herein do not constitute a certification. Approval of data for final report can only be made byF&R1s engineers and cannot 
be conveyed on this form. Interpretations based on this data are the responsibility of others. 
THIS IS A FIELD COPY AND IS SUBJECT TO REVIEW AND REVISION. 

F&R Form 116 



FIELD DENSITY SUMMARY SHEETS 

,I No. Test 
Location 

Elev. 

I 
Optimum Soil Lab 
Moisture Class. Test 

Date: 9/7/78 
Record No.: 

Field Field Percent of Field Proctor 
Moisture Dry Maximum Dry Test No. 
Content Density Density T Y P ~  

(%) (pcf) 

Froehling & Robertson, Inc. 

Technician: P, 

I I I 

Key: 

SC - Sand Cone (ASTM Dl  556) 

NG - Nudear Gauge 

(ASTM 02922 & 0301 7) 

DC - Drive Cylinder (ASTM 02937) 

STD. - (ASTM 0698) 

MOD. - (ASTM Dl  557) 



EFFLJt'NT DISCHARGE " TO NEW RIVER EMOM TEMPORARY --,-,-- '& 1 ; P ORANGE SECURITY FENCE 
NEW RIVER - 



FIELD DENSITY SUMMARY SHEETS 

Test 
No. 

Test 
Location 

Elev. Moisture 
Content 
(96) 

Dab: 4 /7 /98  
Record No.: 

Field Percent of 

Density Density 

Froehling & Robertson. Inc. 

Technician: P. C w  

Key: 

SC - S d  CUW (ASTM Dl  556) 

NG - Nudear Gauge 

(ASTM D2922 & 03017) 

DC - Drive Cyiindcr (ASTM D2937: 

STD. - (ASTM D698) 

MOD. - (ASTM Dl 557) 



a L 1 ~. 

FROEHLING & ROBERTSON, INC. 

Daily Field Compaction Tests 

Project: -* 

Location: 
* , <- 

A. Wet Weight, s o i l  
+ Bucket. Ibs. I 4x34  1 

8. Weight 
Bucket. Ibs. I , I 

C. Weight Wet Soil. Ibs. 
(A-8) I 4.87 

D. Initial Weight. Ibs. 
Jar + Sand I AS, 9A 

E. Final Weight. lbs. 
Jar + Sand 1 R h  lb 

I 
1 
I 
I 
I 

F. Sand used. I bs. 
(D-€1 I 1 I 1 

J. Vol. of Hole I I i 

(n/I) cu. ft. I , 0 3 9 9  I i 
K. Cup + Soil 

Wet 
L. Cup*Soll 

I ( 0 . n ~  I I I 
ow I ,% s? I I I 

I 

M Moisture Lost 
(K-C) ! 4 3 I t 

G. Sand in Cone 0 I and Plate. Ibs. ! ,?,9 
H. Sand used in Hole 

I. Weight of Sar?d 

0. Cup I j j I I 

I 

1 

I 

P. Dry Soil I 1 
(N-3) i 

0. Percent Moisture 
(M/P) 100 

I 
I j 

/F-GI 1 I 
1 

/Ibs./cu. ft.) I 

R. Dry Soil. lbs. 
C/( 1 * 0/100) I i 1 

S. Dry Soil, pcf 
(R/J) 

T. Maxrrnum Density 
I I I 

(From Cumel ! 
U. Percent Dens,ty 

(S/r)  loo I I - 1 

(Technician) 





FIELD DENSITY SUMMARY SHEETS 

client: C;CKLL~J~,&~ .Record No.: 

Key: 

Fmehling 8 Robertson, Inc. 

SC - Sand Cone (ASTM D l  556) 

NG - Nudear Gauge 

(ASTM 02922 & D3017) 
- 

DC - Drive Cylinder (ASTTW3293T) 

STD. - (ASTM 0648) 

MOD. - (ASTM D1SS7) I 



. L 1 .. 
. AOEHLING & ROBERTSON, INL. 

Dally Field Compaction Tests 

-- 

A. Wet Welght. So11 1 7,371 + Bucket, Ibs 
8. We~gh t  

Bucket. Ibs. , I 
C. Weight Wet Soil, Ibs .-, I L?. ,Aa, I (A-8) 
D. l n ~ t ~ a l  We~ght. Ibs. 7al Jar + Sand 1 KT. 
E. Final We~ght. Ibs 

d9 I Jar + Sand I Id? 

- 
I 
I 
I 

1 

I 

t 

I 

I I 

I 

J. Vol. of Hole 
(HA) cu. ft. 

K. Cup + Soil 1 7.37 1 Wet 
L. Cup + Soil 

Drv I (.2.% / 
M. Moisture Lost 

(K-L) 
I 
I 4 5-91 I 

N. Cup + Soil 
Dry I c . ~ B  I 

0. Cup 
15- 

P. Dry Soil I (N-0) 

Form 113 

, 
I 

i 
1 

I 

I 

I I 

i 
I I 
I 
I 

R Dry S o ~ l .  Ibs I c / ( i  + w c m  I 
S Dry Soil, pc! 

(R/J) I 1 Ib.3 1 
T Max~murn D e r s ~ t y  

i 
(From C U P J ~ I  I OT,y I 

u Percent Os rsa ; j  
( S m  100 

7. brnAlaA (Technician) 

F Sand used. Ibs I 9. k,-G I I (D-€1 
G. Sand cn Cone I 13.46 I I and Plate Ibs 
H. Sand used In +ole - (F-GI I 4 7 6  I I 
I. Wecght of Sand 

(1bs.k~. f t  I 98.3 I 1 

0. Percent Mo6:ure 
(M/P) 100 I I I ! 

I 

1 

i 

I 

I 

I 

I 

- 





Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

Contr. Day: 

96 

Monday 

06 April 1997 

Concur with the contractor's report for this period? d Yes - No* 

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? 

Were any instructions given to or information received fiom the Contractor? - / N O  - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim? 

Safety Observations and General Cornments/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

~ o k  REMA- t h  CQC rep&. @&O*)& ce&cd aw-d P~L.$OIC 

betha rco~lcceh L Q ~  6 r d i & - l  ba'ncr ~ $ 4 .  -5% am &bd -of 

dm~;L, -&+el ~ ~ a a e v  -5 -I a - d / n o L e r C ~  

- -  - - 

See contract files for weather information on the date(s) covered by this report. 

ity Assurmce R.port is corplote and rccurrto to of my knowledge. 

- ', sfi 
DATE SU*. INT DATE 



- 
Bio Plant Old Equalizati~.. Basin Closure CSC Job No: 9708.  

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME: Cirninelli Services Corp. 

 ate^ 'l"l'gu@ Report No. - ?$ Contract No. DAC (A 1 
6 5 - 9 - C -  Project Name and Location of work: 

Weather: IC$&~I [P .Cloudy] [Cloudy] [Rain: inches I 
[ T e m p . r n i n . W  max.1 Other Weather conditions 

1. Contractor (C) or Sub-contractor (S), and Area of Responsibility: 

2. ~quipment Data. (~ndicate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: ., 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

b. Initial 
Phase : 

It4 
/ 

- 
Phase : A 

/I// AL 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCT I ON QUALITY CONTROL REPORT 

5 .  Tests performed as required by plans and specifications and the results: 

t F P Y  

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7 .  Job Safety (~nclude deficiencies and corrective action taken: 

8 .  Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

1 I 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

A 1 1 

*// IhL_b(P--ii.I - SOe, tbhv 

10. Remarks (Cover any conflicts in the plans and specifications, 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED 

'S QC SYSTEM MANAGER 

. - 





CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA65-98-C-0015 

DATE Y- 6- 98 

CLASSIFICATION 

NO. qk LABOR EQUIPMENT 
DESCRIPTION 

1 TOTAL HOURS THROUGH THIS DATE 



. . ' 
4 b 

Bio Plant Old Equalizatiun Basin Closure 

TEST REPORT 

CONTRACTOR~S NAME: C i  m i  nel 1 i Services Corp. 

1 

CSC Job No: 9708 

STRUCTURE OR 
BUILDING i k S h  C/OW 
CONTRACT NO: DACAh5-98-C-~15 

DESCRIPTION OF ITEM, SYSTEM OR PART OF SYSTEM 
TESTED : 

DESCRIPTION OF 
TEST : 

NAME AND TITLE OF PERSON IN CHARGE OF PERFORMING TESTS FOR CONTRACTOR: 

TITLE fi&/l 4, 
SIGNATURE &I 5 LL- 
I HEREBY CERTIFY THAT THE ABOVE DESCRIBED ITEM, SYSTEM.OR PART OF SYSTEM HAS 
BEEN TESTED AS INDICATED ABOVE AND FOUND TO BE ENTIRELY SATISFACTORY AS 
REQUIRED IN THE CONTRACT SPECIFICATIONS. 

SIGNATURE OF C O N T W O R  QUALITY CONTROL INSPECTOR 

DATE 4- 6 -98 

REMARKS : 



FROEHUNG 'i ROBERTSON, INC. 
GEOTECHNICAL ENVIRONMENTAL MATERIALS 

ENGINEERS LABORATORIES 
=OVER ONE HUNDRED YEARS OF SERVICE" 

uAILY REPORT 

This report and the attached data sheet($ constitute a summary of observations and tests performed by FBR's engineering technician. The 
statements made herein do not constitute a certification. Approval of data for final report can only be made by FBR's engineers and cannot 
be conveyed on this form. Interpretations based on this data are the responsibility of others. 
THIS IS A FIELD COPY AND IS SUBJECT TO REVIEW AND REVISION. 

F8R Form 1 16 



FIELD DENSITY SUMMARY SHEETS 

Field 
Test Test Elev. Moisture 
No. Location Content 

Date: ~/6/o 5 
.Record No.: 

Field Perctnt of Field Proctor 
Maximum Dry Test 

Density Density 

I Act. / Spec. ( 

L \ 

)yL C -  - n o . ,  

a I L U -  cLT 
Froehling & Robertson. Inc. =Fn Technician: P. p d  

Key: 

SC - Sand Cone (ASTM Dl 556) 

NO - Nuclear Gauge 

(ASTM 02922 & D3O 1 7) 

OC - Drive Cylinder (ASTM 029371 

STD. - (ASTM 0698) 

MOO. - (ASTM Dl  557) 



. L 1 

ROEHLING & ROBERTSON, Ih 

Daily Fleld Compaction Tests 

E 
,< / 1 'Y . 1 

&/J,+$ ", 'i.& '. A -- , , , 2 : ., ,- ( 
Made for: - Date 

C. Weight Wet Soil, Ibs. 
(A-8) 13.73 1 I 

A. Wet We~ght. Sod 
+ Bucket, Ibs. I ti. R:q 

B. Weight 
Bucket, Ibs. I 1 . , 5  

0. Initial Weight. Ibs. 
Jar + Sand lj0.13 1 I I 

I 

E. Final Weight. Ibs. / , I I I I 
Jar - sand I @a I I I I 

- 

H. Sand used in Hole I 

,- (F-G) I 3, j/ I I 
I. Wetght of Sane : 35 : 

( 1 b s . k ~ .  f t . )  I .  

F. Sand used. Ibs. 1 3 - 1  1 

G. Sand in Cone 
1 ' 3 3 , )  and Plate. Ibs. , 

J. VOI. of Hole 
(H/II CU. tt. h 3 6  I I I I 

1 I 

I 1 I 

K. Cup - Soil ! 
Wet I I I 

L. Cup + Soil 
D rv I I I 

M. Mo~sture Lost 
(K-L)  I I 1 

P. Ory Soil 
(N-3)  I I I 

N. Cup + Soil 
o r v  i 

0. Cup 
i ) , , 3  I - 

0. Porcent Mo~s:ure 
fM/PI 100 ! 7 . 5  I I 

R Dry So~ l .  Ibs. 5" 1 I I 
Cj(l - a/10o1 s - -  I i I 

S. Dry So~ l .  pc! 
fR/JI i I I 

i 

T Mzx~mum Dens~ty 
IFgom Curve\ 

u Percent Dens,:-/ 
I 

(SIT) 100 

Alr. P tmmA j (Technician) 

Form 113 





A L 4 

FROEHLING & ROBERTSON, I. L. 

Daily Field Compaction Tests 

G. Sand in Cone 
and Plate. Ibs. 

I 
I 1 

H. Sand used in +ole I 

(F-G) i I 
I .  Weight of Sacl 

(Ibs./cu. ft.) 
J. Vol. of Hole 

I I I 
I 

I 
cu. ft. I .I 

K. Cup + Soil 
I 

1 ,326 1 I 1 Wet 
L. CUP - Soil I i ON 
M. Moisture Los: 

(K-L) 1 
N. Cup + Soil 

I 
Orv i 

0 4 I 0. Cup I 
I 

P. Dry Soil I (N-0) I 
0. Percent Mois:ur~ I 

!M/PI 100 

A. Ory Soil. lbs. 
I 

I 

C/(l - Q/l00) 

S. Dry Soil. pc! 
I 

f R/J) 
I 
i 

T. Maximum Oensity I I I I A7.b fFrom Curd+\ , 
U. Percent Oensi:? I I I i s m  roo I 9/d 

(Technician) 

Form 113 





Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day: ' 

Radford Army Ammunition Plant 92 

Contract No. DACA65-98-C-0015 Thursday 

CIMINELLI SERVICES CORP. 02 April 1998 

, 
Concur with the contractor's report for this period? - J yes - No * 

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed?  NO - Yes* 

Were any instructions given to or information received from the Contractor? A& - Yes* 

Did anythmg develop on the work which might lead to a change order 
or contract claim? - /NO - Yes* 

Safety Observations and General CornmentdRemarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(s) covered by this report. 

i t y  Aaauranca Raport i s  campletm and accuratm to best of q knowledgr. 

.. 0 7 A p r 4 0  

I 
DATE DATE 



Bio Plant Old Equalizati...~ Basin Closure CSC Job No: 9708.  

DAILY CONSTRUCT1 ON QUALITY CONTROL REPORT 

CONTRACTORS NAME : Ci m i  nel 1 i Servi  ces Corp . 
~ate* Report No. Contract No. DAC(A 1 
6 5 - 9 - C -  Project Name and Location of work: 

Weather: [C rl [P. Cloudy] [Cloudy] [Rain: - inches1 
[Temp. - .=max. 1 Other Weather Conditions 

1. Contractor (C) or Sub-contractor (S), and Area of Responsibility: 

2 .  Equipment Data. (~ndicate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: .. 

4. Results of ~urveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase: 

/ f l  , r 

b. Initial 
Phase : 

c. Follow-up 
Phase : 

/// i A  



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5 .  Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7 .  Job Safety (~nclude deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : II 

L C / I  - n 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

A// reC 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

S IGNED A mz&c- CONTRACTOR'S QC SYSTEM MANAGER 



CONSTRUCTION MANPOWER AND EQl JIPMENT REPORT 

CONTRACT NO. DACA65-98-C-0015 

LABOR 
CLASSIFICATION 

PREVIOUS TOTA 

EQUIPMENT 
DESCRIPTION 

TOTAL HOURS THROUGH THIS DATE 

NO. 



Bio Plant Old Equalizatiwn Basin Closure 

TEST REPORT 

CONTRACTOR~S NAME: C i m i n e l l  i Serv ices  Corp. 

CSC Job No: 9708 

STRUCTURE OR 
BUILDING 
CONTRACT NO: DACA65-98-C-0015 

DESCRIPTION OF ITEM, SYSTEM OR PART OF SYSTEM 
TESTED : 

DESCRIPTION OF 
TEST : 

NAME AND TITLE OF PERSON IN CHARGE OF PERFORMING TESTS FOR CONTRACTOR: 

TITLE 

SIGNATURE &+& 

I HEREBY CERTIFY THAT THE ABOVE DESCRIBED ITEM, SYSTEM.OR PART OF SYSTEM HAS 
BEEN TESTED AS INDICATED ABOVE AND FOUND TO BE ENTIRELY SATISFACTORY AS 
REQUIRED IN THE CONTRACT SPECIFICATIONS. 

SIGNATURE OF CON'JWiCTOR QUALITY CONTROL INSPECTOR 

REMARKS : 



- - 
FROEHUNE -i ROBERTSON, INC. 

GEOTECHNICAL ENVIRONMENTAL MATERIALS 
ENGINEERS LABORATORIES 

uAILY REPORT 
"OVER ONE HUNDRED YEARS OF SERVICE" 

A P  fi/fi- F a R J O ~  NO.: - .  , U l m )  client's Name: h e  - * .  

nZi& k 3 -  x4 Inspection of: A Technician: 
b = 

This report and the attached data sheet@) constitute a summary of observations and tests performed by FBR's engineering technician. The 
statements made herein do not constitute a certification. Approval of data for final report can only be made by FBR's engineers and cannot 
be conveyed on this form. Interpretations based on this data are the responsibility of others. 
THIS IS A FIELD COPY AND IS SUBJECT TO REVIEW AND RNISION. 

FBR Form 1 16 



FIELD DENSITY SUMMARY SHEETS 

I Test I Test I 
Location L 

-Record No.: 

Field Field Percent of Field Proctor 
Elev. Moisture Dry Maximum Dry Test No. 

Content Density Density TY pe 
(%I (pcf) 

Act. Spec. 
r, 

SC - Sand Cone (ASTM D l  556) 

NG - Nuderr Gauge 

(ASTM 02922 h 0301 7) 

Fmehling 8 Robertson. Inc. DC - Drive Cylinder (ASTM 02937) 

STD. - (ASTM 0698) 

MOD. - (ASTM 01 557) 





FIELD DENSITY SUMMARY SHEETS 
b 

pr0j.a: RA R P A10 - P  ate: 4)'& 
Client: C,'m ; n ~ / ) , '  S t&~;@ t4 lRecord No.: 

Test 
No. 

Test 
Location 

Elev. 
Field Field Percent of 

Oecsity 

Act I Spec. Id0 I 

Proctor Max. Dry I Optimum I Soil I Lab 
No. I ~ e n s i @  I ~ o i d u r e  I Class. 1 Test 

(P@ (%> I I Type 

g.9 

Froehling & Robertson. Inc. 

Technician: 

Key: 

SC - Sand Cone (ASTM D l  556) 

NG - Nudear Gauge 

(ASTM 02922 & 03017) 

QC - Drive Cylinder (ASTM 02937) 

SlD. - (ASTM 0698) 

MOD. - (ASTM 01 557) 





Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

Contr. Day: , 

9 1 

Wednesday 

01 April 1998 

Concur with the contractor's report for this period? - J ~ e s  - NO* 

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? d N 0  - Yes* 

Were any instructions given to or information received from the Contractor?  NO - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim? - L o  - Yes* 

Safety Observations and General Cornments/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(s) covered by this report. 

ity Aasur~ce  Report i s  complete and accurate to the beat of m y  *nowlrdgr. 

07A-96 

I 'MARK A.  D A ~ E  SUW. INT DATE 



Bio Plant Old Equalization Basin Closure CSC Job No: 9708. 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME: C i m i n e l l i  Services Corp. 

Date +g-' Report No. 93 Contract No. DAC(A) 
65 -3-C- Project Name and Location of work: 

Weather: [Clear] IP. @6udyl [Cloudy1 tqrkn: 8 (inches1 
[ T e r n p . m i n . ~ m a x . ]  Other Weather conditions 

1. Contractor (C) or Sub-contractor (S), and Area of Responsibility: 

2. Equipment Data. (1ndicate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

A .  

/Lf/2P 

b. Initial 
Phase : 

c. Follow-up 
Phase : 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5 .  Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7 .  Job Safety (1klude deficiencies and corrective action taken: 

0 .  Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions. or 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED / -  

CONTRACTOR'S QC SYSTEM MANAGER 
b 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

LABOR 
CLASSIFICATION 

NO. OF EMPLOYEES (SUBTOTALS 

CONTRACT NO. DACA65-98-C-0015 

DATE Y + 9 g  

TOTAL HOURS THROUGH THIS DATE 

EQUIPMENT 
DESCRIPTION 

NO. 

E q E E  



S U R A  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

- 

Contr. Day: 

90 

Tuesday 

31 March 1998 

Concur with the contxactofs report for this period? - J ~ e s  - No* 

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? /NO - Yes* 

Were any instructions given to or information received fiom the Contractor? - /No - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim? L N o  - Yes* 

Safety Observations and General Cornments/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(~) covered by this report. 

Quality Anaurmcr Report l a  complrtr and accurata to r k s t  of my knowlrdg.. 

074~48 
D A ~ E  k DATE 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708, 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CO~JTRAC~ORS NAME: Ciminell i Services Corp. 

Date 3-31-fS Report No. Contract No. DAC(A) 
6 5 - 3 - C -  UU15 Project Name and Location of work: 

Weather: [ ~ w a r l  [P. Cloudy] [Cloudy] [Rain: inches] 
[~ernp . m i n  . K m a x .  I Other Weather conditions 

1. Contractor (C )  or Subcontractor (S), and Area of Responsibility: 

2. Equipment Data. (~ndkcate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: ., 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

b. Initial 
Phase : 

- 
Phase : 

n /v7/n A 



Bio Plant Old Equalization Basin Closure CSC Job No: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5 .  Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7 .  Job Safety (~nclude deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

A e/" //f 
10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA65-98-C-0015 

LABOR 
CLASSIFICATION 

EQUIPMENT 
DESCRIPTION 

NO. sp 

I TOTAL HOURS THROUGH THIS DATE 



Bio Plant Old Equalizatiun Basin Closure 

TEST REPORT 

CONTRACTOR~S NAME: C i  m i  ne l  1 i Services Corp. 

CSC Job No: 9708 

STRUCTURE OR 
BUILDING A C / B S ~  
CONTRACT NO: DACA65-98-C-nOl5 

DESCRIPTION OF ITEM, SYSTEM OR PART OF SYSTEM 
TESTED : 

1 .  

/ / e m  
- - 

DESCRIPTION OF 

NAME AND TITLE OF PERSON IN CHARGE OF PERFORMING TESTS FOR CONTRACTOR: 

NAME 

TITLE 

SIGNATURE & < 
I HEREBY CERTIFY TIlAT THE ABOVE DESCRIBED ITEM, SYSTEM.OR PART OF SYSTEM HAS 
BEEN TESTED AS INDICATED ABOVE AND FOUND TO BE ENTIRELY SATISFACTORY AS 
REQUIRED IN THE CONTRACT SPECIFICATIONS. 

QUALITY CONTROL INSPECTOR 

I 
. - 

DATE 



S I N-C E 

FROEHUNG -1 ROBERTSON, INC. 
GEOTECHNICAL ENVIRONMENTAL MATERIALS 

ENGINEERS LABORATORIES 
uAlLY REPORT 

'OVER ONE HUNDRED YEARS OF SERVICEw 

Client's Name: 

Inspection of: Technician: - 
This report and the attached data sheet@) constitute a summary of observations and tests performed by F&R1s engineering technician. The 
statements made herem do not constitute a certification. Approval of data for final report can only be made by F&R1s engineers and cannot 
be conveyed on this form. Interpretations based on this data are the responsibility of others. 
THIS IS A FIELD COPY AND IS SUBJECT TO REVIEW AND REVISION. 

FBR Form 116 



FIELD DENSITY SUMMARY SHEETS 

Proctor Max. Dry Remarks: 

I 

I 

- . 

Key: 

SC - Sand Cone (ASTM D l  556) 

NO - Nudear Gauge 

(ASTM D2922 & 03017) 

DC - Dtive Cyhder (ASTM 02937) 

STD. - (ASTM D698) 

MOD. - (ASTM Dl 557) 





lG1' 

FIELD DENSITY SUMMARY SHEETS 

Cent: C : :  S L A J ; ~ ~ ~  .Record No.: 

Froehling 8 Robertson. Inc. 

Technician: C d  

Key: 

SC - Sand Cone (ASTM D l  556) 

NG - Nudear Gauge 

(ASTM D2922 b D3017) 

-QC - Drive Cyfindu (ASTM 02937) 

STD. - (ASTM 0698) 

MOD. - (ASTM Dl 557) 





Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day: 

Radford Army Ammunition Plant 89 

Contract No. DACA65-98-C-0015 Monday 

CIMINELLI SERVICES COW. 30 March 1997 

Concur with the contractor's report for this period? d y e s  - No* 

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? JNO - - Yes* 

Were any instructions given to or information received fiom the Contractor? -A0 - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim? 40 - Yes* - 

Safety Observations and General ComrnentdRemarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(~) covered by this report. 

.-I k a  The C w e  t i t y  Assurance Rmport is ccapleto and accurato to thr kst  of my knowledg.. 

I ~ ~ R P C A .  BI 
- 

DATE DATE 

Y 



Bio Plant Old Equalization 

DAILY 

Basin Closure CSC Job NO: 9708 .  

CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME : Cimi nell i Services Corp. 

~ate330& Report No. & - q/ Contract No. DAC (A ) 
6 5 - 9 - C -  Project Name anamlocation of work: 

Weather: [ ~ F r l  [P.Cloudyl [Cloudy] [Rain: - inches] 
[Temp. - min.srnax.1 Other Weather Conditions 

1. Contractor (C) or Subcontractor (S) , and Area of 'Responsibility: 

2 .  Equipment Data. (1ndickte i terns of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3 .  Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: , 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 

b. Initial 
I 

Phase : 
4 kH# A 

- 
Phase : 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5. Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7 .  Job Safety (~nclude deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

/ I  - - 
-/ 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT P W S  AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

, . 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA65-98-C0015 

NO. 
HOURS 

USED 1 IDLE R 
n R 

S 

US TOTA 

I CLASSIFICATION 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA65-98-C-0015 

DATE 3-29 678 

LABOR 
CLASSIFICATION 

NO. 

q % E  

TOTALS 1 

I TOTAL HOURS THROUGH TRIS DATE 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

L 

LABOR 
CLASSIFICATION 

NO. O F  EMPLOYEES (SUBTOTALS 

CONTRACT NO. DACA65-98-C-0015 

DATE 3-% -PB 

. 
I TOTALS 

NO. 

I TOTAL HOURS THROUGH TRIS DATE l B Z Y  



Bio Plant Old Equalization Basin Closure 

PREPARATORY PHASE CHECKLIST 

CSC Job No: 9708 

CoNTRACToRls Cirninelli Services Corp. 
- 

Contract No. : DACA65-98-C-001 Date Preparatory Held: '3-39-7'6 
Title: Spec Section: 67 .7  

Drawing No(s) : c,'3 
Definable Feature of Work: /%A . /&k-&d 

I -  

A. PERSONNEL PRESENT: 

8. 
(List additional personnel on reverse side) 

B. DRAWINGS AND SPECS: 

I. Has each spec paragraph, contract drawing, and shop drawing been 
studied? YES NO 

- 

11. Do all parties have up-to-date drawings and specifications? 
YES )C NO 

C. SHOP DRAWINGS INVOLVED: 

Transmittal/Item Code Contractor or Govlt Approval 



Bio Plant Old Equalif y o n  Basin Closure 
& .  CSC ~ o b  No: 9708 

. D. MATERIALS: ' 

I. Are all materials on hand? YES NO 

11. Have all materials been checked for contract compliance against 
approved shop drawings? YES , NO 

111. Items not on hand or not in accordance with transmittals (if not on 
hand, check during initial phase): 

1. . 

E. TESTS required in accordance with contract requirements: 

Test/Paragraph Frequency 

1. 1 3  1.3 

F. ACCIDENT PREVENTION: Has Iiazard Analvsis been com~leted? 
YES 6 NO 
If yes, attach a copy, if no, explain: 



Bio Plant Old Equalization Basin Closure CSC Job No: 9708 

G. EQUIPMENT Requiring Operational Check: 

1. 

H. WORKMANSHIP: Have procedures for accomplishing work been reviewed with 
appropriatepeople? YES NO 

I. PREVIOUS WORK: Has all preliminary work been accomplished in accordance 
with contract requirements and is this feature of work ready to start? YES 
& NO - 
Explain any problems: 

J. HI-LIGHTING SPECIFIC ITEMS: Hi-light specific items noted during the 
Preparatory Phase inspection. ie, (Med. Voltage cable shall be hi-pot 
tested). 

K. OTHER COMMENTS: 

signature 



Bi. Plant Old Equalizatl-.L Basin Closure 

TEST REPORT 

CONTRACTOR~S NAME: C i m i n e l l i  Serv ices Corp. 

1 

CSC Job No: 9708 

STRUCTURE OR , 
BUILDING rQ 
CONTRACT NO: DACAhS-~R-C-0015 

DESCRIPTION OF ITEM, SYSTEM OR PART OF SYSTEM 
TESTED: 

/ 4 Y / 

DESCRIPTION OF 
TEST : 

' NAME AND TITLE OF PERSON IN CHARGE OF PERFORMING TESTS FOR CONTRACTOR: - 
S I GNATURE 

I HEREBY CERTIFY TllAT THE ABOVE DESCRIBED ITEM, SYSTEM.OR PART OF SYSTEM HAS 
BEEN TESTED AS INDICATED ABOVE AND FOUND TO BE ENTIRELY SATISFACTORY AS 
REQUIRED IN THE CONTRACT SPECIFICATIONS. 

E OF CONTRACT0 QUALITY CONTROL INSPECTOR slRe- 
DATE 3- 31- 7$ 

REMARKS : 



FROEHUNG '. ROBERTSON, INC. 
GEOTECHNICAL ENVIRONMENTAL MATERIALS 

ENGINEERS LABORATORIES 
'OVER ONE HUNDRED YEARS OF SERVICE" 

DAILY REPORT 

I 

Technician: 

This report and the attached data sheet@) constitute a summary of observations and tests performed by F&R1s engineering technician. The 
statements made herein do not constitute a certification. Approval of data for final report can only be made by F&R's engineers and cannot 
be conveyed on this form. Interpretations based on this data are the responsibility of others. 
THIS IS A FIELD COPY AND IS SUBJECT TO REVIEW AND REVISION. 

FBR Form 11 6 



FIELD DENSITY SUMMARY SHEETS 

Test 
Location 

Elev. I 

Type 

1\7L 

Date: 3 ' 0 / ; @  
Record No.: 

Field Field Percent of 
Maximum Dry 

Density 

I I I I I 
Remarks: Key: 
7JaG m d  d E @ + ~  
u. SC - Sand Cone (ASTM 01 556) 

NG - Nuclear Gauge 

(ASTM 02922 fi 03017) 

Froehling 8 Robertson, Inc. DC - Drive Cylinder (ASTM D2937: 

STD. - (ASTM D698) 

MOD. - (ASTM D l  557) 





Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

Contr. Day: 

86 

Friday 

27 March 1998 

Concur with the contractor's report for this period? - / yes - No* 

Was any QC testing/inspection observed or were any specific QA 
evaluations or verifications performed? 

Were any instructions given to or information received from the Contractor? - JNO - Yes* 

Did anythmg develop on the work which might lead to a change order 
or contract claim? 

Safety Observations and General Cornments/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(s) covered by this report. 

I Tha Government i t y  Ammurmcr R.port is corplato and rcwmtm to #a k m t  of my knowlrdge. 

- 
SMARK A. BI DATE 

1 



- - 

Bio Plant Old Equalization Basin Closure CSC Job No: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME: Ci rn ine l l i  Services Corp. 

~ate?-2$-&Rcport No. Contract No. DAC(A1 
6 5 - 9 - C -  Project Name and Location of work: - 

I C-I& rd - 
Weather: [ F r l  [P. Cloudy1 [Cloudy] [Rain: - inches] 
[Temp. - min.xmax.1 Other Weather Conditions 

1. Contractor (C) or Subcontractor ( S ) ,  and Area ofResponsibility: 

2. Equipment Data. (indicate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: ,, 

r /  
4 .  Result6 of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : a A 

M75Y 

b. Initial 

C. Follow-up - 
Phase : I n 

/n 
/ 



Bio Plant Old Equalization Basin Closure CSC Job NO: . 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5. Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7. Job Safety (Include deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : A 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED 

CONTRACTOR'S QC SYSTEM MANAGER - 



CONTRACT NO. DACA6588-CbOf 5 

DATE 3-27-78 . 

NO. 



Q U A L I T Y  A S S U R A N C E  R E P O R T I  

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day: 

Radford Army Ammunition Plant 85 

Contract No. DACA65-98-C-0015 Thursday 

CIMINELLI SERVICES COW. 26 March 1998 

Concur with the contractor's report for this period? d y e s  - No* 

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? - /NO - Yes* 

Were any instructions given to or information received fiom the Contractor? - JNO - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim?  NO - Yes* 

Safety Observations and General CornrnentsRemarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

I 

ity Assurmce SUport i s  conpletm and accuratm t s t  of ry knowledgo. 

See contract files for weather information on the date(s) covered by this report. 



Bio Plant Old Equalization Basin Closure 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CSC Job No: 9708 

CONTRACTORS NAME : C i m i  nel 1 i Servi ces Gorp. 

Date 3-26-98 Report No. 
65  -%-c- uu15 

. C O ~ ~ ~ ~ C ~ N O . D A C ( A I  
Project Name nd Locat~on of work: 

Weather: [ H r l  [P. Cloudy] [Cloudy] [Rain: - inches] 
[Temp. - m i n . ~ m a x . l  Other Weather Conditions 

1. Contractor ( C )  or Sub-contractor (S), and Area of Responsibility: 

2. Equipment Data. (~ndicate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

b. Initial 
Phase : 

C. Follow-up 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCT1 ON QUALITY CONTROL REPORT 

5. Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructione given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7. Job Safety (Include deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9 .  Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and specifications, 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT P U S  AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED 

CONTRACTOR'S QC SYSTEM MANAGER 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. OACA65-98-CQO15 

NO. OF YM?l.OYEES (SUOTOTAIS 

NO. 



Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

Contr. Day: 

83 

Tuesday 

24 March 1998 

Concur with the contractor's report for this period? - Yes - No* 

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? 

Were any instructions given to or information received from the Contractor? 

Did anything develop on the work which might lead to a change order 
or contract claim? 

Safety Observations and General Cornments/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(s) covered by this report. 

f i e  Covrrnunt d i t y  Assurance -port i s  c-leu and accurate to the bast of my knowledge. 

C7hAPq8 
DATE DATE 



Bio Plant Old Equalizati~n Basin Closure 

-~ 
CSC Job No: 9708 , 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME: Cirninel l i  S e r v i c e s  Corp. 

Date 3-27-78 Report No. $I -~S ContractNo. DACIA) 
Project Name an Locatlon of work: 

CIosk& 

Weather: [Cloudy] [Rain: inches] 
[Temp .- min. Weather ~ o n d i 5 n s  

- -- -- 

1. Contractor (C) or Sub-contractor (S), and Area of Responsibility: 

2. Equipment Data. ( ~ n d k a t e  items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3 .  Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: , 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

/ / 

b. Initial 
Phase : 

C. Follow-up 
Phase : 

I 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCT ION QUALITY CONTROL REPORT 

5. Tests performed as required by plane and specifications and the results: 

6. Verbal inst~ctions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7. Job Safety (Include deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

. - 1  

#/by. a- -,+m- pej&+ 
r , 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : ,. 

/v/f+ 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

I 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND HORKMRNSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED / 

=$//- CONTRACTOR'S QC SYSTEM MANAGER 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

LABOR 
CLASSFICAT~ON 

CONTRACT NO. DACA6588-CQ0f5 

DATE ?-2'1-76 

NO. 



Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

Contr. Day: ' 

84 

Wednesday 

25 March 1998 

Concur with the contractor's report for this period? 1 yes - No* 

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? 

Were any instructions given to or information received from the Contractor? 

Did anything develop on the work which might lead to a change order 
or contract claim? 

Safety Observations and General Cornments/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

- Yes* 

J N O  - - Yes* 

J N o  - Yes* - 

See contract files for weather information on the date(s) covered by this report. 

I Thm t i ty  Aaauranca -port i a  complato and accurata to tha b a t  of my knowlrdg.. 

2 7 M ~ @ $  

I 
MARK A. B I  DATE DATE 

I 



Bio Plant Old Equalizatiun Basin Closure 

1 

CSC Job No: 9708 

DAILY CONSTRUCT I ON QUALITY CONTROL REPORT 

CONTRACTORS NAME: Ciminelli  Services Corp. 

~ate2-~{;?f Report NO. eG Contract No. DACfA) 
65 -9-C- Project Name and Location of work: 

Weather: [Clear] ~p.Foudy1 [Cloudy] [Rain: , - inches] 
[Temp .min.&max.] Other Weather Condltxons 

1. Contractor (C) or Sub-contractor (S), and Area of Responsibility: 

2. Equipment Data. (~ndicate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3 Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, lo ription of work: 

( f/qw 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

Aw4 

b. Initial 
Phase : A 

W / N  

c. Follow-up 
Phase : 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5 .  Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instruction8 given, and action 
taken to comply: 

7. Job Safety (1nclude deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : a 

/L//IY 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED // 

CONTRACTOR ' S QC SYSTEM MANAGER 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA6588-C-0015 

LABOR 
CLASSIFICATION 

NO. OF IMP1 . O m s  (RUDTO'I'A I S] 

NO. 



Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day: 

Radford Army Ammunition Plant 78 

Contract No. DACA65-98-C-0015 Thursday 

CIMINELLI SERVICES CORP. 19 March 1998 

Concur with the contractor's report for this period? 1 yes - No* 

Was any QC testing/inspection observed or were any specific QA 
evaluations or verifications performed? /NO - - Yes* 

Were any instructions given to or information received from the Contractor?  NO - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim? 

Safety Observations and General Comments/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(~) covered by this report. 

i t y  &surance W r t  as camplete and my knowledge. 

27 HAW0 
/MARK A .  BISH P 7 DATE SUW. INT DATE 



.. 
Bio Plant Old Equalizativn Basin Closure 

1 - 

CSC Job No: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

c o m m c ~ o ~ s  NAME: Ciminelli Services Corp. 

Date 3-19- 78 Report No. 80 Contract No. DACM 1 
6s-98-C- UUl S Project Name and Location of work: 

Weather: [Clear] [P oudy] [Cloudy] [Rain: - inches] 
(Temp .- min .fix.] Other Weather Conditions 

1. Contractor (C1 or Sub-contractor ( S ) ,  and Area of Responsibility: 

2. Equipment Data. (~ndicate i terns of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

C. Follow-up 
Phase : 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5. Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7. Job Safety (Include deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 

0 d - R F L  
CII Gfi 4.  . 4 . c ~  . ' Cbr dcr&c+ I. 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED A 

CONTRACTOR'S QC SYSTEM MANAGER 



CONSTRUCTION MANPOWR AND EQUIPMENT REPORT 

CONTRACT NO. DACA85-98-C4015 

DATE 3 -I?- pa 

NO. OF L M ? I . m  (rrUMOI'AI-S) 

NO. sp 



Q U A L I T Y  A S S U R A N C E  R E P O R T  
1 

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day: 

Radford Army Ammunition Plant 78 

Contract No. DACA65-98-C-0015 Thursday 

CIMINELLI SERVICES CORP. 19 March 1998 

Concur with the contractor's report for this period? L ~ e s  -NO* 

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? - /NO - Yes* 

Were any instructions given to or information received from the Contractor? - /NO - Yes* 

Did anythmg develop on the work which might lead to a change order 
or contract claim? h 0  - Yes* 

Safety Observations and General Comments/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(s) covered by this report. 

d r t y  Amaurmca Raport aa cornplat* and my knorladga. 

- 27 HAW0 
DATE SUPV. INT DATE 



Bio Plant Old Equalizativn Basin Closure CSC Job NO: 9708 ,  

D A I L Y  CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME: Ciminell i Services Corp. 

Datej-(q-F ReportNo. 530 ContractNo.DAC(A1 
6 5 -9-C- 4 Project Name and Location of work: 

Weather: [Clear] [Cloudy] [Rain: inches] 
[Temp . m i n .  Weather ~ o n d i m n s  

1. Contractor (C) or Subcontractor (S), and Area of Responsibility: 

2. Equipment Data. (indicate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: , 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken) : 

a. Preparatory 
Phase : 

b. Initial 
Phase : 

c. Follow-up 
Phase : 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5 .  Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given. and action 
taken to comply: 

7. Job Safety (~nclude deficiencies and corrective action taken: 

8 .  ~quipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or A . I s  

delays) : D q  SP 
k/tdr cLL r..- . j . J . e ~ '  . . X ~ P  

- 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERI&S PROVIDED, EQUIPMENT USED, AND WORKMRNSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED A 

%G/// CONTRACTOR'S QC SYSTEM MANAGER 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. OACA85881C4015 

DATE 3 -/9- 78 

LABOR 
CLASSIFICATION 

UO. OF YMn.OYEUi  (SUDTOlnlS) 

vo. OF HOUBJ (SIInTOTAL!q 

EQUIPMENT 
DESCRtPTION 

NO. 
HOURS 

iziiqxm 



Q U A L I T Y  ' A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

Contr. Day: 

77 

Wednesday 

18 March 1998 

Concur with the contractor's report for this period? 1 yes - No* 

Was any QC testinghpection observed or were any specific QA 
evaluations or verifications performed? - J N ~  - Yes* 

Were any instructions given to or information received from the Contractor? - d No - Yes* 

Did anyhng develop on the work which might lead to a change order 
or contract claim? J N O  - - Yes* 

Safety Observations and General Comments/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(s) covered by this report. 

Asaurancm Rmport i s  c-lmto and accuratm to of my knowledge. 

w~hrc4f \3 
I MARK A .  B I S H ~  DATE. SUM. INT DATE 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 , 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME: Ciminelli Serv ices  Corp. 

"ate ?-if# Report No. 3 Contract No. DAC(A1 
6 5 - 9 - C -  Project Name and Location of work: 

Weather: [Clear) t~.cloudyl 9 inches] 
[Temp. - m i n . ~ m a x . ]  Other Weather o n d i G n s  

1. Contractor (C) or Sub-contractor (S), and Area of Responsibility: 

2. Equipment Data. (~ndicate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken) : 

a. Preparatory 
Phase : 

/L'/& 

b. Initial 
Phase : 

/P /R  

- 
Phase : 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5 .  Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply : 

action taken: - - ~ & / h d  t mL 

. e 4 e - r  AX & .  

8 .  Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

CONTRACTOR'S VERIFIChTION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED 

CONTRACTOR'S QC SYSTEM MANAGER 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA65-98-CQOfS 

DATE 3 - / 8 - 9 ~  

EQUIPMENT 
DESCSUF'TION 



Q U A L I T Y  ' A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES COW. 

Contr. Day: 

76 

Tuesday 

17 March 1998 

Concur with the contractor's report for this period? d y e s  - No* 

Was any QC testing/inspection observed or were any specific QA 
evaluations or verifications performed?  NO - Yes* 

Were any instructions given to or information received from the Contractor? /No - Yes* 

Did anythrng develop on the work which might lead to a change order 
or contract claim?  NO - Yes* 

Safety Observations and General Comrnents/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

DATE S U W .  I N T  DATE 

See contract files for weather information on the date(s) covered by this report. 



Bio Plant Old Equalizat~~n Basin Closure CSC Job  NO:  9708 , 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME: C i  m i  nell i Services Corp. 
. . 

 ate' 3'/7-f* Report No. 38 Contract No. DAC (A 1 
65-98-C- uu? 5 Project Name and Location of work: 

Weather: [Clear] (P. Cloudy] [ s ! ~ ]  F n :  mnchea] 
[ ~ e m p . m i n . ~ r n a x . l  Othe Weathe Conditions 

,*> 

1. Contractor (C) or Subcontractor (S), and Area of Responsibility: 

2. Equipment Data. (~ndicate i terns of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: ,, 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

* 
f t l l  h- 
t / 

b. Initial 
Phase : 

Phase : 



Bio Plant Old Equalization Basin Closure 

F DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CSC Job No: 9708 

5 .  Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply : 

7. Job Safety (Include deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9 .  Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED / 

CONTRACTOR'S QC SYSTEM MANAGER 
I Y 



CONSTRUCnON MANPOWER AND EQUIPMENT REPORT 
CONTRACT NO. OACA65=98-C00lS 

DATE 3-17-78 

LABOR 

NO. 



Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day: 

Radford Army Ammunition Plant 75 

Contract No. DACA65-98-C-0015 Monday 

CIMINELLI SERVICES CORP. 16 March 1997 

Concur with the contractor's report for this period? - d yes - No* 

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? JNO - Yes* 

Were any instructions given to or information received from the Contractor? - JNO - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim? /NO - - Yes* 

Safety Observations and General CommentdRemarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

- 

See contract files for weather information on the date(s) covered by this report. 

Aaauranc* m r t  ia c v l e t e  and accurate t  best of my knowledge. 

WWrc48 
DATE S U W .  7 INT DATE 

I 



. - 
Bio Plant Old Equalizati~n Basin Closure 

A 

CSC Job No: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME: Ciminelli Services Corp. 

Date 3'1b-45 Report No. 77 Contract No. DAC(A) 
6528-C- uU1 5 Project Name and Location of work: 

t r 3  %<,A --,%Q, 

Weather: [Clear] [P-udyl [Cloudy] [Rain: inches] 
[T9~~1p.-rnin.~rnax.] Other Weather conditions 

1. Contractor (C) or Sub-contractor (S), and Area of ~esponsibility: 

2. Equipment Data. (~ndkcate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: ., 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

b. Initial 
Phase : 

C .  Follow-up 
Phase : 



Bio Plant Old Equalization Basin Closure CSC Job  NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5. Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

- - - - - - -- - -- 

7. Job Safety (Include deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA65-9844015 

DATE - /b  -9e 

LABOR 
CLASSPlCATlClN 

H EQUIPMENT ' ' D&SCIUFTION 
S 

do- 
Y 2 f c 4 l h O d r  

NO. 



Q U A L I T Y  ' A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day: 

Radford Army Ammunition Plant 7 1 

Contract No. DACA65-98-C-0015 Thursday 

CIMINELLI SERVICES CORP. 12 March 1998 

Concur with the contractor's report for this period? - J ~ e s  - NO* 

Was any QC testing/inspection observed or were any specific QA 
evaluations or verifications performed? JNO - Yes* 

Were any instructions given to or information received from the Contractor? - J N ~  - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim? - J N ~  - Yes* 

Safety Observations and General Comments/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(s) covered by this report. 



A L 
b 

Bio Plant Old Equalization Basin Closure CSC Job No: 9 7 0 8 ,  

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME: Cirninelli Services Corp. 

D a t e 3 - 1 2 - ? 8 R e p o r t N o .  7 3  ContractNo.DAC(A1 
6 5 - 3 - C -  uu15 Project  Name and Location of work: 

Weather: [Clear] oudyl [Cloudy] [Rain: - inches] 
t T e m p . m i n  1 Other Weather Conditions 

1. Contractor (C)  o r  Subcontrac tor  (S), and Area of Responsibility: 

2 .  Equipment Data. (1ndic$te items of construction equihrnent, other than 
hand tools ,  a t  the  job s i t e  and whether o r  not used): 

3 .  Work Performed Today (Indicate i d e n t i t y  of Contractor and 
Sub-contractors, location , and descript ion of work: 

4 .  Results of Surveillance: (Include sa t i s fac to ry  work completed, o r  
def ic iencies  with ac t ion t o  be taken):  

a .  Preparatory 
Phase : 

b. I n i t i a l  

c .  Follow-up 
Phase : 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 - DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5 .  Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

r 

7. Job Safety (Include deficiencies and corrective action taken: 

/l/@ & J : r ; D K I : P  5 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these iteme with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions. or 
delays) : 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED 

CONTRACTOR'S QC SYSTEM MANAGER 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA6588-C001S 

DATE 3 -I&% 

NO. 
HOURS 

USED 1 IDLE 



Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day: 

Radford Army Ammunition Plant 70 

Contract No. DACA65-98-C-0015 Wednesday 

CIMINELLI SERVICES COW. 11 March 1998 

Concur with the contractor's report for this period? - Yes N o *  

Was any QC testingtinspection observed or were any specific QA 
evaluations or verifications performed? 

Were any instructions given to or information received from the Contractor? - No - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim? 

Safety Observations and General Cornments/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

I 

I 
&k&&L 

DATE S U W .  INT DATE 

See contract files for weather information on the date(s) covered by this report. 

The CoMrnmmnt Quality Assurance Rmport i s  c w l e t e  and accurate t- k s t  of my knowledgr. 



. . 
Bio Plant Old Equali~atr~a Basin Closure 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME: Ciminelli Services Corp. 

Contract No. DAC(A) 
am!?nd Location of work: 

CSC Job No: 9708 ,  

Weather: [Clear] -1 [Cloudy] [Rain: inches] 
[ ~ e m p . m i n . ~ r n a x . ]  Other Weather conditions 

b # s r  " 

1. Contractor (C) or Sub-contractor (S )  , and Area of Responsibility: 

2. Equipment Data. (~ndicate items of construction equipment, other than 
hand tools, at the job site and whether or not used) : 

1 

Gi ~ & r  - -d ~ L C C I B W C ~  C &--'- 
do- - --kc I - 

A* 4-L'F - -cx d 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken) : 

a. Preparatory 
Phase : 

b. Initial 

C. Follow-up 



Bio Plant Old Equalization Basin Closure 

DAILY CONSTRUCTION QUALITY CONTROL 

CSC Job No: 9708 

REPORT 

5. Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

I A 

/W , 

7 .  Job Safety (1nclude deficiencies and corrective action taken: 

8 .  Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

, . I 

s- 

9. Material and equipment items that arrived at the job eite. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

Y/rr 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 

- - -- - 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED c CONTRACTOR'S QC SYSTEM MANAGER 



CONSTRUCTION UNPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA6588=C0015 

EQUIPMENT 
DESCRWMON 

NO. 



b Bio Plant Old Equalization Basin Closure 

I INITIAL PHASE CHECKLIST 
CSC Job No; 9708 

 CONTRACTOR*^ NAME: C i  m i  ne l  1 i Services Corp. 

contract No.: DACA65-98-C-0015 Date Initial Held: '3-//-78 
Title: Q L,A .- Spec Section: 0 2 0  72 7.~/. 7 + PS/. 3 
Drawing No (s) . : 
Definable Feature of Work: apwtd .cDA d f;3-&- F& uoUX/I 

I 

Le-codC I0'w 
v 

h s  
A. PERSONNEL PRESENT: 

Name Position Company 

8. MATERIALS being used are in strict accordance with the contract plans 
and 

specifications? YES NO 

If not, explain: 



Bio Plant Old Equalization Basin Closure CSC Job No: . 9708 

C. WORKMANSIIIP : 

I. Procedures and/or work methods witnessed are in strict compliance 
with the requirement of the contract specifications? YES P NO 

If not, explain: 

I I. Workmanship is acceptable? YES NO 

State area where improvement is needed: 

D. SAFETY violations and corrective action taken: 

I '  I 

Signature 



Q U A L I T Y  ' A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

Contr. Day: 

69 

Tuesday 

10 March 1998 

Concur with the contractor's report for this period? - Yes - No* 

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? N o  - Yes* 

Were any instructions given to or information received from the Contractor? - No - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim? - No - Yes* 

Safety Observations and General Cornments/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(s) covered by this report. 

G o ~ ~ r n m u i t  &ity Assurance W r t  is complete and accuratr t o  tho best of ny knowledge. 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME: Ciminelli Services Corp. 

Date 3- 0 Report No. 1 Contract No. DAC(A) 
Project Name and Location ot work: 6 5 - 2  C- 

Weather: [Clear] [ p w u d y l  [Cloudy] [Rain: - inches] 
[ T e m p - m i n  . a m a x .  I _Other Weather Conditions 

h 1-p r;&s 

1. Contractor (C) or Sub-contractor (S), and Area of Responsibility: 

2. Equipment Data. (~ndicate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: .. 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

b. Initial 
Phase : 

1 _ A  

/ I /  / l4 
I Y  / 

c. Follow-up 
Phase : 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5. Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7 .  Job Safety (~nclude deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : . . I 

& ~ k - k , .  - LAWJ @ &$ 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions. or 
delays) : 

A A 

, 
-- - - -- --- - -- 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT P U N S  AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

slGQgu& 
CONTRACTOR'S QC SYSTEM W A G E R  



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACAB588-Cb015 

LABOR 
CLASSIFICATION 

NO. 



Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

Contr. Day: 

68 

Monday 

09 March 1997 

Concur with the contractor's report for this period? - Yes - No* 

Was any QC testing/inspection observed or were any specific QA 
evaluations or verifications performed? - No - Yes* 

Were any instructions given to or information received fiom the Contractor? - No - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim? - No - Yes* 

Safety Observations and General Comments/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(s) covered by this report. 

i t y  A.sururco R.port is colploto and accurate to tho k s t  of m y  knowlodpo. 

lwawd 
DATE DATE 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME : Ci m i  nel 1 i Services Corp. 

Contract No. DAC IA 1 
of work: 

 ate 2- ?& Report No. 6 7- 78 Contract No. DAC IA 1 
65%-C-  Project Name and Location of work: 

Weather: [Clear] [ ~ w u d ~ ]  [Cloudy] [ R W :  inches] 
[Temp . m i n  . a m a x .  I Other Weather conditions 

1. Contractor (C) or Sub-contractor (S) , and Area of ~esponsibility: 

2. Equipment Data. (~ndkcate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: ., 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

A n 
/ /H' \ 
/ - /  

b. Initial 
Phase : 

/ 

C. Follow-up 
Phase : 

A *  f 4 
/ I /  / f i  
t "  - 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5 .  Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7 .  Job Safety (1klude deficiencies and corrective action taken: 

8 .  Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9. Material and equipment iteme that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item ie required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 

9 ch 1 3 1 ~ ~ ~  a ' \  

- 

CONTRACTOR'S VERIFICATION: TIE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 



CONSTRUCTIONMANP0WF.R AND EQUIPMENT REPORT 

I LABOR t 

CONTRACT NO. DACA65884401S 

EQUlFMENT 
DESCRIPTION 

NO. 



Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

Contr. Day: 

64 

Thursday 

05 March 1998 

Concur with the contractor's report for this period? - d y e s  - No* 

Was any QC testinghnspection observed or were any specific QA 
evaluations or verifications performed? - /No - Yes* 

Were any instructions given to or information received from the Contractor? d o  - yes* 

Did anything develop on the work which might lead to a change order 
or contract claim? -/No - Yes* 

Safety Observations and General CornrnentdRemarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(s) covered by this report. 

I 

zty Assurancr Roport i s  co~@rt. 8nd accuraa to thr bast of my knowlmdgr. 

1 4 ~ ~ a t 0  

I DATE -Q- SUPV. INT DATE 



Bio Plant Old Equalizativn Basin Closure 

- 
CSC Job No: 9708 , 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME: Ciminelli Serv i ces  Corp. 

6 Report NO. 
6 5 - 9 - C -  

contract NO. DAC(A) 
Project Name an Location of work: 

Weather: [Clear] [p.c;lp&ldy] [Cloudy] [Rain: - inches] 
[ T e r n p . m i n  . x m a x .  I Other Weather Conditions 

1. Contractor (C) or Sub-contractor (S) , and Area of Responsibility: 

2. Equipment Data. (~ndicate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: ,, 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

b. Initial . 
Phase : I -  d ~ t f k m  E L ~ s ~ &  

c. Follow-up 
Phase : 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5. Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7. Job Safety (Include deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate: 

/l /ym 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

I 

-- - - -- 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED // 

CONTRACTOR'S QC SYSTEM MANAGER 



CONSTRUCTION MANPOWER AND F,QUlPMENT REPORT 

CONTRACT NO. OACA65.88-C-0015 

DATE 7 - w@ 

H ~QUJ.p=NT ' I D&SCRLIIION 
S 



Bio Plant Old Equalization Basin Closure 

IN IT IAL PHASE CHECKLIST 

CSC Job No; 9708 

CONTRACTOR'S NAME: Ciminelli Services Corp. 

Contract No.: DACA65-98-C-0015 Date Initial Held: 34- $6 

Drawing No (s) . : 

Definable Feature of Work: emu L #;on d- 

B. MATERIALS being used are in strict accordance with the contract plans 
and 

specifications? YES ,)( NO 

If not, explain: 



Bio Plant Old Equalization Basin Closure CSC Job No: . 9708 

C. WORKMANSIIIP: 

I. Procedures and/or work methods witnessed are in strict compliance 
with the requirement of the contract specifications? YES 7 NO 

If not, explain: 

11. Workmanship is acceptable? YES )r NO 

State area where improvement needed: 

D. SAFETY violations and corrective action taken: 

, I  ' 

- - - 

E. COMMENTS: V ~ a ~ 4 b Y  SXL~! JkLC h~~rpe k d f -  

k J 4 5  /7@+ f low -4  

Quality Control Representative 
Signature 



Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

Contr. Day: 

63 

Wednesday 

04 March 1998 

I Concur with the contractor's report for this period? - Jyes - NO* 

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? 

Were any instructions given to or information received from the Contractor? 

( Did anythmg develop on the work which might lead to a change order 
or contract claim? 

I 

/No  - - Yes* 

JNO - Yes* 

I Safety Observations and General Cornrnents/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

I See contract files for weather information on the date(s) covered by this report. 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 . 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME : C i  m i  nel 1 i Services Corp. 

Date 3-Y -76 Report No. 69. Contract No. DACM I 
6s-98-C-  UU1 5 Project Name and Location of work: 
Eq m s ; n  f lo<L;-e 

Weather: [Clear] [P. Cloudy] [ ~ W d y l  [Rain: inches] 
[Temp.min.=max.] Other Weather conditions 

- -- - 

1. Contractor (C) or Subcontractor (s) , and Area of ~esponsibility: 

2. Equipment Data. (~ndic=te items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , 

4. Results of surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

b. Initial 
Phase : 

c. Follow-up 
Phase: 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5. Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7 .  Job Safety (~nclude deficiencies and corrective action taken: 

0 .  Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

. I 

4% c r ~ w - d f S 7  

9. Material and equipment items that arrived at the job eite. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and specifications, 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED 

CONTRACTOR'S QC SYSTEM MANAGER 
f 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. OACA6588-C0O15 

DATE 3-?-7, 

NO. 
HOURS 

USED ( IDLE 



Bio Plant Old Equalization Basin Closure 

PREPARATORY PHASE CHECKLIST 

CSC Job  No: 9708 

s N~~ Cimi nell i Services Corp. 
- .. 

Contract No.: DACA65-98-C-001 Date Preparatory ~leld: 2 - L/- 5 # 
Title: €63 ' i j ~ g i ,  < & , c h k  spec section: 2072 7 5: /. 9 

Drawing No ( 6 )  : 

Definable Feature of Work: & d O / # ' J i b A  d s+<P/ , ~ I > P .  
u / r -  

A. PERSONNEL PRESENT: 

Name ompany 
1. 

8. 
(List additional personnel on reverse side) 

B. DRAWINGS AND SPECS: 

I. Has each spec paragraph, contract drawing, and shop drawing been 
studied? YES NO 

11. Do all parties have up-to-date drawings and specifications? 
YES )r NO 

C. SHOP DRAWINGS INVOLVED: 

Transrnittal/Item Code Contractor or Gov't Approval 



. L 
Bio Plant Old Equaliz .on Basin Closure 

1 

CSC Job No: 9708 

. D . MATERIALS : 

I .  Are a l l  mater ia ls  on hand? YES X 
11. Have a l l  mater ia ls  been checked f o r  cont rac t  compliance a g a i n s t  
approved shop drawings? YES X NO 

111. Items not  on hand o r  not i n  accordance with t ransmi t ta ls  ( i f  not  on 
hand, check during i n i t i a l  phase) :  

E .  TESTS required i n  accordance with cont rac t  requirements: 

Test/Paragraph Frequency 

J ~.rh+.Aw - by %Arc ,&p 1. e ~ 4 n  /&e 

F. ACCIDENT PRMENTION: Has Hazard Analysis been conipleted? 
YES ,)L NO 
I f  yes, a t t a c h  a copy, i f  no, explain:  



Bio Plant Old Equalization Basin Closure 

G. EQUIPMENT Requiring Operational Check: 

1. f i (LCI"L-J*T 

H. WORKMANSHIP: Have procedur s for accomplishing work been reviewed with 
appropriate people? YES -2 NO 

I. PREVIOUS WORK: Has all preliminary work been accomplished in accordance 
with contract requirements and is this feature of work ready to start? YES 
_y NO - 
Explain any problems: 

J. HI-LIGHTING SPECIFIC ITEMS: Hi-light specific items noted during the 
Preparatory Phase inspection. ie, (Med. Voltage cable shall be hi-pot 
tested). 

K. OTHER COMMENTS: 

U6 Lt/L 
. Quality Control RepresFntative 

signature 





Q U A L I T Y  A S S U R A N C E  R E P O R T I  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

Contr. Day: 

62 

Tuesday 

03 March 1998 

Concur with the contractor's report for this period? 

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? 

Were any instructions given to or information received from the Contractor? 

Did anything develop on the work which might lead to a change order 
or contract claim? 

Safety Observations and General Comments/Remarks: 

- Yes _/No* 
I 

(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

I 

ty A8aururce Roport ia complete and accurate st of my knowlrdge. 

C 

See contract files for weather information on the date(~) covered by this report. 



Rio Plant Old Equalizati.ti Basin Closure CSC Job No: 9708 ,  

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME: C i m i n e l l i  Serv ices  Corp. 

~ a t e 2 - 3 ~ T f  Report No. 63 Contract No. DAC(A) 
6 5 - 9 - C -  Project Name and Location of work: 

F a  ZL~:., C ( O ~ - ~  

Weather: [Clear] [P.Cloudyl' [ w d y ]  [Rain: inches I 
[Temp .*in . a m a x .  I Other Weather conditions 

1. Contractor (C) or Sub-contractor (S), and Area of ~eeponsibility: 

2. Equipment Data. (~ndic=te items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: ., 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

b. Initial 

C. Follow-up 
Phase : 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5. Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7. Job Safety (Include deficiencies and corrective action taken: 

8 .  Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

, I 

&.&c/& d o r  LSQA - 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

n 
//& 
r ,  

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

A i n  r f  

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR 'I'HIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED 

CONTRACTOR'S QC SYSTEM MANAGER 



C ONSTRUCllON llrllpcFcpOWER AND EQUIPMENT REPORT 

CONTRACT NO. OACA6548-Cb018 

DATE 3-3 -w 

NO. 



Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day: . 

Radford Army Ammunition Plant 6 1 

Contract No. DACA65-98-C-0015 Monday 

CIMINELLI SERVICES CORP. 02 March 1997 

Concur with the contractor's report for this period? - J ~ e s  -NO* 

Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? - J N ~  - Yes* 

Were any instructions given to or information received from the Contractor? - J N O  - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim? - L o  - Yes* 

Safety Observations and General Comments/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

I 

ty A8sururcm -port is complmtm 8nd accurate \7 t of m y  h o w l "  

I;) me9e 

I 'MARK A. BISH DATE SUPV. INT DATE 

See contract files for weather information on the date(~) covered by this report. 



6 
. b 

Bio Plant Old Equalization Basin Closure 

m .  

CSC Job No: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME: Ciminell i  Serv ices  Corp. 

Weather: [Clear] [ p S y ]  [Cloudy] [Rain: inches] 
[Temp . s m i n .  - m a x . 1  Other Weather conditions 

1. Contractor (C) or Sub-contractor (S), and Area of Responsibility: 

2. Equipment Data. (Indicate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: , 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

A / / '  .7 
/ V /  r/ 

b. Initial 

C. Follow-up 
Phase : 

1 fl 
/ [f 

I - ,  



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5. Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7. Job Safety (Include deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate: A 

/vl/u- 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIAIS PROVIDED, EQUIPMENT USED, AND HORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED 

v~w/L coNTRAcToRVs Qc SYSTEM W A G E R  



CONTRACT NO. OACA6548-C-0015 

DATE 3 - 2 - 7 8  

EQUIPMENT 
DESCRLPTION 

NO. 



Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

Contr. Day: 

57 

Thursday 

26 February 1998 

Concur with the contractor's report for this period? d Yes - No* 

Was any QC testing/inspection observed or were any specific QA 
evaluations or verifications performed? - J No - Yes* 

Were any instructions given to or information received fiom the Contractor? ~ 0 0  - Yes* 

Did anythtng develop on the work which might lead to a change order 
or contract claim? JNO - Yes* 

Safety Observations and General CornrnentsRemarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(s) covered by this report. 

-I [a i t y  Assurmca Rmport is  colplrta and accurate to thm bast of m y  knowledge. 

. r- 

27E64S  

I DATE \3_ DATE 



. L 

Bio Plant Old Equalization 

DAILY 

Basin Closure 

CONSTRUCTION QUALITY CONTROL 

a. 

CSC Job No: 9708,  

REPORT 

CoNTmnoRs NAME: Ciminelli S e r v i c e s  Corp. 

~ate#-2b,;?: Report No. ~CY Contract No. DAC IA 1 
6 5 - 9 - C -  Project Name and Location of work: 
Fo_ Ae-* f l a s & /  

Weather: I T ]  [P. Cloudy] [Cloudy] [Rain: inches] 
[ ~ e m p  .& in - max.] Other Weather conditions 

1. Contractor (C) or Sub-contractor (S), and Area of Responsibility: 

2. Equipment Data. (~ndkcate items of construction equipment, other than 
hand tools. at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
, and description of work: , 

o h m  ~-AA.~ /~AJ  
w 

4. Results of Surveillance : (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : , 

b. Initial 
Phase : 

C .  Follow-up 
Phase : 

- 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5. Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7. Job Safety (Include deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

1 . 3 

P-r~rw i -3FOf . & S hpr  

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and speciEications, 
instructions, or 

r p  L, d A e r  
o ~ ' , A C A A  \ - .  

R/l . tA 7-Lk 
M / f i d n - . L Z  7 '  CLDJ 

v 

CONT~ACTOR~S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

S IGNED 

CONTRACTOR'S QC SYSTEM MANAGER 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA6510840015 

DATE 2 -% -78 

LABOR 
CLASSIFICATION 

NO. 
HOURS 



Bio Plant Old Equalization Basin Closure 

PREPARATORY PHASE CHECKLIST 

CSC Job No: 9708 

DACA65-98-C-001 Date Preparatory Ileld: 24 - 98 - Contract No. : 

Title: C ) / , , o _  Spec ~ e c t i o n : a  c7 2 
Drawing No (s) : 

Definable Feature of Work: 2 
J 

A. oC L;,wr 
A. PERSONNEL PRESENT: 

Name 
1. 

8. 
( ~ 1 s t  additional personnel on reverse side) 

B. DRAWINGS AND SPECS: 

I. Has each spec paragraph, contract drawing, and shop drawing been 
studied? YES .x NO 

11. Do all parties have up-to-date drawings and specifications? 
YES ,A NO 

C . SHOP DRAWINGS INVOLVED : 

Transmittal/Item Code Contractor or Gov't Approval 



Bio Plant Old Equali:' -ion Basin Closure CSC Job No: 9708 

D. MATERIALS: 

I. Are all materials on hand? YES /( NO 

11. Have all materials been checked for contract compliance against 
approved shop drawings? YES & NO 

111. Items not on hand or not in accordance with transmittals (if not on 
hand, check during initial phase): 

E. TESTS required in accordance with contract requirements: 

Test/Paragraph Frequency 

1. 

F. ACCIDENT PREVENTION: Has Hazard Analysis been completed? 

Yyd%acFa copy, it no, explain: 



Bio Plant Old Equalization Basin Closure CSC Job No: 97nR 

G. EQUIPMENT Requiring Operational Check: 

H. WORKMANSHIP: Have procedures for accomplishing work been reviewed with 
appropriate people? YES NO 

I. PREVIOUS WORK: Has all preliminary work been accomplished in accordance 
with contract requirements and is this feature of work ready to start? YES 
jL " - 
Explain any problems: 

AT/# 

J. HI-LIGHTING SPECIFIC ITEMS: Hi-light specific items noted during the 
Preparatory Phase inspection. ie, (Med. Voltage cable shall be hi-pot 
tested). 

K. OTHER COMMENTS: 

BG2i&zL 
Quality Cofitrol Representative 
Signature 



ACTIVITY HAZARD ANALYSIS 

PRINCIPAL STEPS 
Identify stcpr ~ o l v c d  & rcqucncc of activities. I POTENTIAL HAZARDS 

Analyze ucb principal mep for potentid h-. 

RECOMMENDED CONTROLS 
k c l o p  specific controls for crch potcatid hYard. 

DAm. Z'u ?P &VIEWED BY: \>a ~(-1.e.~ 5; d /Lru *u DATE: 2- - ZC 7, 



PAGE B 

EQUIPMENT TO BE USED 
L i i  equipment to be used h tht work r t i v i ty .  

ACTIVITY HAZARD ANALYSIS 

INSPEC (ION REQUIREMENTS 
List inspedian requirtmontr for the work activity. 

TRAINING REQUIREMENTS 
L i i  mining requirements, including h a d  communication. 





Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day: 

Radford Army Ammunition Plant 56 

Contract No. DACA65-98-C-0015 Wednesday 

CIMINELLI SERVICES CORP. 25 February 1998 

Concur with the contractor's report for this period? - /yes - NO* 

Was any QC testinghspection observed or were any specific QA 
evaluations or verifications performed? 

Were any instructions given to or information received from the Contractor? J N O  - Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim? J N ~  - - Yes* 

Safety Observations and General Cornrnents/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(s) covered by this report. 



- .  
. - 

Bio Plant Old Equalizatiun Basin Closure 

- .  

CSC Job No: 9708 , 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME : C i  m i  ne l  1 i Services Corp. 

-2 5--'it7 Report No. -5-8 ~ o n t r a c t ~ o . ~ ~ ~ ( ~ )  DatekO(JT5 65-9-C- Project Name and locat on of work: 

Weather: [Clear] [ w u d y ]  [Cloudy] [Rain: - inches] 
[Temp . a m i n .  - max.] Other Weather Conditions 

1. Contractor (C) or Subcontractor ( S ) ,  and Area of Responsibility: 

2. Equipment Data. (~ndicate items of construction equipment, other than 
hand tools, at the job site and whether or not used) : 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase: , 

C .  Follow-up 
Phase : 

- 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5. Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7 .  Job Safety (~nclude deficiencies and corrective action taken: 

8 .  Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

5 w7- 

9 .  Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and epecifications, and the storage of the item is required 
prior to the time of installation, indicate how this etorage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 
delays) : 

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA6588-C0OIS 

I LABOR 
CWSSIFlCATlON 

NO. OP IM?l .OYEU (KUDTOTAIS] 

I 'I'OTAL HOURS 'I'JIROUGUTItIS DA7I 

EOU IPMENT 

NO. 
HOURS 

F q - m E  



Bio Plant Old Equalization Basin Closure 

INITIAL PHASE CHECKLIST 
- 

CSC Job No; 9708 

CONTRACTOR~S NAME: Ciminelli Serv i ces  Corp. 

contract No. : DACA65-98-C-0015 Date ~nitial Held: 2-- 2%- fg 
, - 

&,:A - (/(05LA/LV Spec Section: 

Drawing No(s) .: ((-2 , L-Y*  r-2 
I / 

Definable Feature of Work: A - 4  / *- ,?>l(llf~ 
/ ( 

A. PERSONNEL PRESENT: 

Name Position Company 

B. MATERIALS being used are in strict accordance with the contract plans 
and 

specifications? 
jc "O - 

If not, explain: 



Bio Plant Old Equalization Basin Closure CSC Job No: . 9708 

C. WORKMANSIIIP : 

I. Procedures and/or work methods witnessed are in strict compliance 
with the reqdirement of the contract specifications? YES , NO 

If not, explain: 

11. Workmanship is acceptable? YES X NO 

State area where improvement is needed: 

D. SAFETY violations and corrective action taken: 

E. COMMENTS: 

RGU/L 
Qddlity Control Representative 



Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-(2-0015 

CIMINELLI SERVICES COW. 

Contr. Day: 

55 

Tuesday 

24 February 1998 

Concur with the contractor's report for this period? J yes - NO* 

Was any QC testing/inspection observed or were any specific QA 
evaluations or verifications performed? - JNO - Yes* 

Were any instructions given to or information received ftom the Contractor? MNO Yes* 

I 

Assurmcr Report is ccmplete and accurate to  thm k s t  of my howledp. .  

27 fee96 
prrl DATE Q DATE 

Did anything develop on the work which might lead to a change order 
or contract claim? J N ~  - Yes* 

Safety Observations and General Comrnents/Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(s) covered by this report. 



- - - 
Bio Plant Old Equalizat2-.I Basin Closure CSC Job N O :  9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

C o N m A n o R s  NAME : C i  m i  nel 1 i Serv i  ces C o r ~ .  

Date 2-2?'78 Report No. Contract No. DAC(A1 
65-&8-~-Uul S 
CQ L 5 t c  C I M ~  .& 

Weather: [Clear] [P.Cloudyl [Rain: - inches] 
[ T e m p . m i n . ~ m a x . l  Conditions 

LC/,.-*?& y 

1. Contractor (C) or Sub-contractor ( S ) ,  and Area of Responsibility: 

2. Equipment Data. (1ndicate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors. location , and description of work: 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

b. Initial 
Phase : 

C. Follow-up 
Phase : 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5 .  Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 
~ - Z Y - ? B  @. /TAU h t 5  /N,L g i c  A"P Ks - s r  AS! h ~ d  d'ics ,'-x J 

A d c q/lnc,d ~ ~ ~ h V & ! ~ . d A  c&[" ' 

7. Job Safety (Include deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

10. Remarks (Cover any conflicts in the plans and specifications, 

.d C) 

CONTRACTOR~S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA6588-CQOt 5 

NO. OF YMW .OYEEfi (KUDTOTAIS) 

NO. OF HOURS (SIlRTOIALS) 

EQUIPMENT 
DeSCRWl'lON 

NO. 



Bio Plant Old Equalization Basin Closure CSC Job No: 9708 

PREPARATORY PHASE CHECKLIST 

CoNTRACroR8s Cirninelli Services Corp. 
- .  

Contract NO.: DAcA65-98-c-0015 DaCePreparatorylLeld: A - 2 y - f ~  
Title: f 0 &$;A //as,= Spec Section: 

Drawing No(s): L-2 
Definable Feature of Work: F / ~ C J ~ ~ ~  /. -0 L $ h e  

A. PERSONNEL PRESENT: 

8.  DRAWINGS AND SPECS: 

I. Has each spec paragraph, contract drawing, and shop drawing been 
studied? YES /C NO 

11. Do all parties have up-to-date drawings and specifications? 

C . SHOP DRAWINGS INVOLVED : 

Transmittal/Item Code Contract~r or Gov't Approval 



Bio Plant Old Equaliz' -ion Basin Closure 
a 

CSC Job No: 9708 

D. MATERIALS: 

I. Are all materials on hand? YES )( NO 

11. ifave all materials been chec d for contract compliance against 
approved shop drawings? -S ~ $ 1  NO 

111. Items not on hand or not in'accordance with transmittals (if not on 
hand, check during initial phase): 

E. TESTS required in accordance with contract requirements: 

Frequency 

F. ACCIDENT PREVENTION: Has Hazard Analysis been completed? 
Y E S X  NO 
If yes, attach a copy, if no, explain: 



Bio Plant Old Equalization Basin Closure CSC Job No: 9708 

G. EQUIPMENT Requiring Operational Check: 

1. 

H. WORKMANSHIP: Have procedures for accomplishing work been reviewed with 
appropriate people? YES ,$ NO 

I. PREVIOUS WORK: Has all preliminary work been accomplished in accordance 
with contract reqyirements and is this feature of work ready to start7 YES 

Explain any problems: 

J. HI-LIGHTING SPECIFIC ITEMS: Hi-light specific items noted during the 
Preparatory Phase inspection. ie, (Med. Voltage cable shall be hi-pot 
tested). 

K. OTHER COMMENTS: 

I 

. Quality Control Representative 
signature - 



ACTIVITY HAZARD ANALYSIS 
ACTIVITY: FLjrirc, / 

POTENTIAL HAZARDS 
Analyze each principal step for potential hazards. 

RECOMMENDED CONTROLS 
Develop specific controls for each potential hazard. 

SHEET I OF - - 



PAGE B 

List equipment to k used in thc work activity. 

ACTIVITY HAZARD ANALYSIS 

INSPECTION REQUIREMENTS 
List inspection requi~cmcnt.s for the wok activity. 

U v  ~v,:B )fid~~ 

TRAINING REQUIREMENTS 
List training requirements, including hazard communication 

SHEET 2 . 0 ~  3 





I Q U A L I T Y  A S S U R A N C E  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

Contr. Day: 

54 

Monday 

23 February 1998 

I Concur with the contractor's report for this period? 

I Was any QC testinglinspection observed or were any specific QA 
evaluations or verifications performed? 

J y e s  - - No* 

/NO - - Yes* 

I Were any instructions given to or information received from the Contractor? &o - Yes* 

1 Did anythmg develop on the work which might lead to a change order 

I 
or contract claim? JNO - - Yes* 

I Safety Observations and General CornmentdRe~~liirks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

I See contract files for weather information on the date(s) covered by this report. 

Ammuranem Roport i 8  C-ht. and ac~ur8t. to k 8 t  of ly knowldgo. 

27 PC848 

- I DATE S W .  INT DATE 



Bio Plant Old Equalizati~a Basin Closure 

d 

CSC Job No: 9 7 0 8 .  

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

 CONTRACTOR^ NAME: Ciminelli Services Corp. 

Dateg2-2?& Report No. 
65-9-C- 

99-96 contract NO. DAC u 
Project Name an Locat on of work: 

Weather: [Clear] [P.Cloudy] [Yy] : - inches] 
[ T e m p . m i n  . x m a x .  ] Othe Weathe Conditions 

L ~ Q + -  S/la'/ 

1. Contractor (C) or Sub-contractor (S), and Area of 'Responsibility: 

2. Equipment Data. (1ndhate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: , 

4. Results of Surveillance: (Include satisfactory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

b. Initial 
Phase : 

C. Follow-up 
Phase : 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5 .  Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7. Job Safety (Include deficiencies and corrective action taken: 

8 .  Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

///, / /I , 1  

/ L1 /  1 1  

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved ehop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 
and whether or not it is 
adequate : 

lo. Remarks (Cover any conflicts in the plans and specifications, 
instructions, or 

CONTRACTOR'S VERIFICnTION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED 
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED / 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA6588-C-004 S 

NO. OP YM?l.OYElS (ICUDTO1'AI,YI 

:NO. OF HOURS (SIIRTOTAU) 

NO. 

EQUIPMENT 
DESCRIPTTON 



Bio Plant Old Equalization Basin Closure 

Y REPARATORY PHASE CHECKLIST 

CSC Job No: 9708 

coNTmmoRl NhME C i m i  nell i Services Corp. 

Contract No.: DACA65-98-c-001 Date Preparatory IIeld: -a3 - 9 : Q 

Title: E s C b s u ~ c  Spec Section: 

Drawing No(s):(-z C - 7  w 7-2 
8 1 

A. PERSONNEL PRESENT: 

8. 
( ~ 1 1  reverse side) 

B. DRAWINGS AND SPECS : 

I. Has each spec paragraph, contract drawing, and shop drawing been 
studied? YES NO 

11. Do all parties have up-to-date drawings and specifications? 
YES Y NO 

C. SHOP DRAWINGS INVOLVED: 

Transmittal/Item Code Contractor or Gov't Approval 

1. 

2. 



E: 
Bio Plant Old Equali~' -on Basin Closure 

1 _. 
CSC Job No: 9708 

D . MATERIALS : 

I. Are all materials on hand? YES NO 

XI. Have all materials been checked for contract compliance against 
approved shop drawings? YES NO 

111. Items not on hand or not in accordance with transmittals (if not on 
hand, check during initial phase) : 

E. TESTS required in accordance with contract requirements: 

Test/Paragraph Frequency 

PREVENTION: Has Hazard Analysis been conipleted? 
NB 

ch a cdpy, if no, explain: 



Bio Plant Old Equalization Basin Closure CSC Job No: 97f lR 

G. EQUIPMENT Requiring Operational Check: 

1. 4 93w 

H. WORKMANSHIP: Have procedures for accomplishing work been reviewed with 
appropriate people? YES NO 

I. PREVIOUS WORK: Has all preliminary work been accomplished in accordance 
with contract requirements and is this feature of work ready to start? YES 
+. NO - 
Explain any problems: 

J. HI-LIGHTING SPECIFIC ITEMS: Hi-light specific items noted during the 
Preparatory Phase inspection. ie, (Med. Voltage cable shall be hi-pot 
tested) . 

K. OTHER COMMENTS : 5 I I /+ f 0 4 - W A  s 5-/ ofl 

C ~ A - / P ~ T  s L ; -  cuu &r X:P - rd a ~ R V  L& 
I 

Quality Control Representative 
Signature 



PAGE A 

COMPANY: 11: &,l/r - . - COMPANY: //j 

PRINCIPAL STEPS 
Identify steps involved & sequence of activities. 

POTENTIAL HAZARDS 
Analyze each principal step for potential hazards. 

RECOMMENDED CONTROLS 
Develop specific controls for each potential hazard. 

SHEET 1 OF , 



PAGE B 

ACTIVITY HAZARD ANALYSIS 

List equipment to be used in the work activity. List inspection requirements for the work activity. 

TRAINING REQUIREMENTS 
List h n i n g  requirements, including hazard communication. 





Q U A L I T Y  A S S U R A N C E .  R E P O R T  

BIO PLANT EQUALIZATION BASIN CLOSURE 

Radford Army Ammunition Plant 

Contract No. DACA65-98-C-0015 

CIMINELLI SERVICES CORP. 

Contr. Day: ' 

CSI 
Friday 

20 February 19911 

Concur with the contractor's report for this period? J ~ e s  - No* 

Was any QC testinghipection observed or were any specific QA 
evaluations or verifications performed? 3 0 0  - Yes* 

Were any instructions given to or information received from the Contractor? *No Yes* 

Did anything develop on the work which might lead to a change order 
or contract claim? -,/NO - Yes* 

Safety Observations and General Comments~Remarks: 
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*I.) 

See contract files for weather information on the date(s) covered by this report. 



*-i. - 
Bio Plant Old Equalizati~.. Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

CONTRACTORS NAME: Ciminelli Services Corp. 

Date 2'x0%~eport No. / #93  ContractNo.DAC(A1 
6 5  -2-C- UuIb Project Name and Locat on of work: 

3-S:A f . ln~w.& 

Weather: [ rl [P.Cloudyl [Cloudy] [Rain: inches1 % .xrnax. l Other Weather ~ o n d i G n s  [Temp. - 

1. Contractor (C) or Sub-contractor (S), and Area of ~esponsibility: 

2. ~quipment Data. (~ndicate items of construction equipment, other than 
hand tools, at the job site and whether or not used): 

3. Work Performed Today (Indicate identity of Contractor and 
Sub-contractors, location , and description of work: ., 

4. Results of Surveillance: (Include aatisf actory work completed, or 
deficiencies with action to be taken): 

a. Preparatory 
Phase : 

b. Initial 
Phase : 

C. Follow-up 
Phase : 



Bio Plant Old Equalization Basin Closure CSC Job NO: 9708 

DAILY CONSTRUCTION QUALITY CONTROL REPORT 

5. Tests performed as required by plans and specifications and the results: 

6. Verbal instructions received (List instructions given by Government 
personnel on construction deficiencies, retesting required, etc. Include 
the name of Government person, time and place instructions given, and action 
taken to comply: 

7. Job Safety (Include deficiencies and corrective action taken: 

8. Equipment Data (Indicate items of construction equipment, other than 
hand tools, at the job site, and whether or not 
used) : 

A, / A  , I 

P U / R  

9. Material and equipment items that arrived at the job site. Indicate 
compliance or non-compliance of these items with approved shop drawings, the 
contract plans and specifications, and the storage of the item is required 
prior to the time of installation, indicate how this storage was provided 

lo. Remarks (Cover any conflicts in the plans and specifications, 
instructions. or 
delays) : 1 I 

/!I/* 
f /  

CONTRACTOR'S VERIFICATION: TliE ABOVE REPORT IS COMPLFTE AND ALL DATA LISTED 
IS CORRECT. ALL MATERUUIS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS 
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND 
SPECIFICATIONS EXCEPT AS NOTED ABOVE. 

SIGNED 

CONTRACTOR'S QC SYSTEM MANAGER 



CONSTRUCTION MANPOWER AND EQUIPMENT REPORT 

CONTRACT NO. DACA6588-CQOI 5 

EQUIPMENT 
DESCRIPTION 

NO. 
HOURS 

iisq7m~ 





Attachment 5 
Final Site Investigation Tables 



Reporting l ~ m ~ t s  and concentrations are presented on a dry we~ght basis 
J - Estlmated value, constituents present below the reporting limit 
NC - Crlt~cal value not calculated, see Sectlon 3 2 



Reporting limits and concentrations are presented on a dry weight basis 
J - Estimated value; constituents present below the reporting limit. 
NC - Cr~tical value not calculated; see Sectlon 3.2. 



J - Estrmated value. constituents presenl below the reporting limit 
NC - Crhcal value not calculated. see Sechon 3 2 

TABLE 3-1 



TABLE 3-1 
Analytical Resub and Critical Values for the Background Samples 

Report~ng llrn~ts and concentrations are presented on a dry weight bas~s 
J - Est~mated value. constituents present below the reportmg h i t  
NC - Cr~t~cal  value not calculated, see Sect~on 3 2 



Table 3-2 
Analytical Results and Critical Values for the Basin Subsoil Samples 

,4-Trichlorobenzene 
,l ,I-Trichlomethane 
,1,2-Trichlomethane 

Hexachlorobenzene 
Hexachlorocyclopentad~ene 

- 
BASlN H - 

43.0 
4 . 0  
4 . 0  
4 . 0  
4 . 0  
<6.0 
4 . 0  
4 . 0  
4 . 0  
<6.0 
43.0 
<6.0 
c6.0 
4 . 0  
4 . 0  
4 . 0  

4 . 9  
<30 

4 9  a 
<59 a 

P 

BASlN #B 
CC____ 

BASlN #10 _____ 
20 

4 . 3  
43.3 
<6.3 
4 . 3  
4 . 3  
4 . 3  
4 . 3  
4 . 3  
4 . 3  
43.3 
4 . 3  
g6.3 
4 . 3  
~ 6 . 3  
4 . 3  
4 . 3  

4 . 2  
<31 

<820 b 
<820 b 

BASlN H I  

4 . 8  
4 . 8  
4 . 8  
4 . 8  
4 . 8  
4 . 8  
4 . 8  
6 8  
6 8  
6 . 8  
4 . 8  
~ 5 . 8  
<5.8 
4 8 
4 . 8  
6 . 0  

4 . 9  
<30 

4 2  c 
<12 c 

BASlN #I5 - 
20 

~ 6 . 2  
~ 6 . 2  
~ 8 . 2  
<6.2 
~ 6 . 2  
c6.2 
4 . 2  
<6.2 
4 . 2  
c6.2 
<6.2 
c6.2 
43.2 
~ 6 . 2  
4 . 2  
4 . 2  

<6.2 
C32 

4 2  
<12 

<4.1 
c4.1 



Table 3-2 
Analytical Results and Critical Values for the Basin Subsoil Samples 

Hexachloroethane 

bis(2-Chlomethyl) ether 
bis(2-ChloroisopropyI) ether 

'. 

. .o ww?f*ky.;; F3:F*;:%::,! ., 
. .. ... . . 

, , . . ... , ,;, , , , ,, ,,., , ;$j;.:::~;.t)j:;@~;i'~::::~. 
bis(2-gthylhexyl)phthalate 
Butylbenzylphthalate 
4-Chlom3-methylphenol 
2-Chlorophenol 
Di-n-butylphthalate 
Diethylphthalate 
2,4-Dimethylphenol 
Dimethylphthalate 
2-MethyH,6dinitrophenol 
Di-n-odylphthalate 
Phenol 
2.4.5-Trichlorophenol 

- 
BASIN 11 
II 

4 9  a 

<30 

~ 3 9 0  
~ 3 9 0  
~ 3 9 0  
c390 
~ 3 9 0  
~ 3 9 0  
~ 3 9 0  

<2000 
~ 3 9 0  
c390 
c390 

<30 a 
~ 3 0 0  a 
4 9  a 
~ 3 0  a 
c59 a 
c59 a 
c30 a 

- 
BASIN #6 

P 

BASIN #6 
- 

BASIN #9 
7 

BASIN # I 4  

c30 

~ 3 9 0  
~ 3 9 0  
~ 3 9 0  
<390 
c390 
~ 3 9 0  
~ 3 9 0  
~2000 
c390 
c390 
e390 

~ 6 . 0  c 
< 6 0 c  
4 2  c 
~ 6 . 0  c 
<I2 c 
<I2 c 
c6Oc 

BASIN # I S  Critical Value 

1 Report~ng lmlr a d  concentralma are presented on a dry rvstght basis, 



Table 3-2 
Analytical Results and Critical Values for the Basin Subsoil Samples - 

BASlN H 

<30 a 
<300 a 
6 9 0  a 
<I200 a 
6 9 0  a 
4 9 0  a 
4 9 0  a 
4 9 0  a 
4 9 0  a 
~3000  a 

91.2 
0.42 
4 . 2 3  
21.9 
12.5 
6.5 

4 .23  
<0.11 

__ 
BASIN #6 
P 

4 . 9  
4 9  
<37 
<74 
<37 
<37 
<37 
*37 
*37 
*I90 

08 
0.58 
~0.25 

25 
12.1 
11.6 

g0.49 
c0.12 

- 
BASIN #6 - 

g2.0 
<20 
<39 
430 
<39 
<39 
<39 
<39 
<39 
<200 

45 
0.23 
g0.23 
14.8 
6.7 
5.9 

g0.23 
g0.12 

__ 
BASIN 110 
P 

<420 b 
<4200 b 
4200 b 
< 17000 b 
<a200 b 
<8200 b 
4200 b 
<8200 b 
4200 b 
<42000 b 

51.4 
0.34 
~ 0 . 2 5  
22.5 
14.8 
8.4 

e0.25 
e0.13 

BASIN #I4 

<6.0 c 
<60 c 

<I20 c 
~ 2 4 0  c 
<I20 c 
<I20 c 
<I20 c 
<I20 c 
4 2 0  c 
4300 c 

87.2 
0.27 
~0.24 
16.5 
12.9 
5.4 

c0.24 
go. 12 

<0.60 - 

BASIN #I5 - 
c2.1 
<21 
<41 
c84 
<41 
<4 1 
<41 
<41 
<41 
<210 

94.6 
0.4 

~0 .24  
37.1 
26.2 
14 

c1.2 
<O 12 

<OBI - 

Critical Value - 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

5.5 
- 29.2 

1.71 
NC 
48.6 
45.1 
28.1 
NC 
NC 

0.63 

NC 
P 

a - D w  to mrtrh mtarlmonm, thb mpb war Mdyrsd rt r 15-fold dik8kn. 

b - Dm to mmn htarfmma, thb mpb mr wtyred at a 200-fdd dilutkm 
c - Due to matrix inlaff~wwr. this nmpk waa anatyred at a Ifdd dikrtkn. 





Table 3-4 

Statistics for Calculating the Cri t id  Values 

Conrtitueld 

Anenic 

Barium 

& r y h  

Chromium 

Lad 

Nickel 

T U u m  

Fh~~rrothew 

M- 
x 

2.0563 

148.7500 

0 . M  

25.9750 

16.3000 

15.2000 

0.2294 

6.0 

Standard 
Dcoistiols, 

s 

0.79M 

32.9708 

0,1750 

5.1933 

6.6132 

2.9674 

0.093 1 

0 

Tokriacc F~dor,  
K 

4.3539 

4.3539 

4.3539 

4.3539 

4.3539 

4.3539 

4.3539 

4.3539 

Upper Toleraw 
b i t ,  VIZ 

5.503 1 

292.3000 

1.7109 

48.5860 

45.0929 

28.1 198 

0.6345 

6.0 i 





A ttachrnen t 6 
DEQ Letter - 22 October 1997 



COMMONWEALTH of VIRGINIA 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

Gmrgc Allen 
Governor Sireer address: 629 Ear  Main Street. Richmond Virginia 23219 

Mailing address: P.O. Box 10009. Richmond Virpnia 23230 

Bccb Norron Duniop Fax (804) 698-4500 TDD (804) 698-4021 
Sarretary of Natural Resources hr~p://www.dq.state.vaus 

Thomas L. Hopkms 
Direnor 

October 22. 1997 

C.A. Jake 
Environmental Manager, Alliant Techsystems Inc. 
Radford h y  Ammunition Plant 
P.O. Box 1 
Radford, VA 24 141 -0 1 00 

RE: Radford Army Ammunition Plant (R4AP), EPA ID# VA12100207306 
Equalization Basiflackground Data Approval 

-- . . .. . . .  Dear Ms. Jake: 

- RAM'S revision to the Site Investigation Evaluation report was received by the Department of 
Environmental Quality (DEQ) on April 3, 1997. Please forgive the delay in this response. 

Based on the information provided, the background data, as presented in this report, is 
acceptable. By this letter, the DEQ approves the background data for the hazardous constituents 
of concern. Please note, however, that the compliance sampling and statistical comparisons, as 
presented in the report, are still under review and no decision regarding their acceptability has yet 
been made. Once this review is completed, a separate letter addressing any concerns or 
accepting the data presented will be sent to RAM.  If there are any questions regarding these 
comments or the background data review, please contact me at (804) 698-4206. 

Sincerely, 

Debra A. Miller 
Environmental Engineer Senior 

cc: Jeny Redder, Alliant Techsystems/RAAP 
Lisa Ellis. DEQ 
Claire Ballard, DEQ 

b z  Aziz Farahmand, DEQ-RRO 

An A pencv o f  the Narural Resources Secrerariar 





Attachment 7 
DEQ Letter - 10 March 1998 



COMMONWEALTH of VPRCjINlA 
Jrmcr S. Gilmom. 111 DEPARTMENT OF ENVIRONMENTAL QUALITY 

Governor Street address: 629 East Main Street Richmond, Virginia 23219 
Moiling addmss: P.O. Box 10009, Richmond, ~ i r & i a  23240 

John Purl Woodley, Jr. Fax (804) 698-4500 TDD (804) 698-402 1 
Scu~tuy of N& R c s o m  http~///www.deq.state.vaus 

March 10, 1998 
C.A. Jake 
Alliant Techsystems Inc. 
Environmental Manager 
Radford Army Ammunition Plant 
P.O. Box 1 
Radford, VA 24 14 1-0 100 

RE: Radford Army Ammunition Plant (RAAP) 
EPA ID# VA 12 10020730 
Equalization Basin Revised Sampling 

- Dear Ms. Jake: 

Revised analytical results for the Equalization Basin's confirmatory sampling were received by 
the Department of Environmental Quality (DEQ) on December 17, 1997. The data submitted 
was for the resampling of Grids #1 and #lo.  RAAP decided to resample these grids because of 
the high practical quantitation limits (PQLs) achieved during the first round of sampling. These 
high PQLs were due to the dilution of the samples. 

Based on the information submitted, use of the November 11, 1997, data for Grid #1 and Grid 
#10 is acceptable since the quantitation limits achieved with the resampling are within an 
appropriate range for background comparison. At this time, RAAP should complete the closure 
in accordance with their approved plan and, when completed, submit the required certifications 
and closure report, including the information necessary for background closure and risk-based 
closure of the unit. The following information shall be included in the closure report, at a 
minimum: 

. a summary of all closure activities; . a summary of results for background and unit sampling including the depth of 
samples for soil sampling results; . the depth of excavation; 

. results of all statistical calculations (i.e., for background closure demonstration) 
and an example calculation demonstrating compliance with relevant guidance; . all risk assessment reports including calculations and conclusions; 

An Agency of the Natural Resources Secre(ariaf 



-. RAAP Equalization Basin 
Page 2 

t all sampling results as an appendix to this report (please note, this sample data is 
currently in-house at DEQ and will not need to be resubmitted); . all applicable explanation/justification for the data used or conclusion reached 
during closure activities, including a summary of Q N Q C  findings; 
a synopsis on the proper disposal of waste generated during closure activities. 

It is noted that much of this information has already been submitted. However, a detailed closure 
report which includes both the background and risk-based closure information should be 
submitted in support of the certifications and may reference previous submittals or repeat the 
information in the closure report, whichever is more convenient. 

Once received, the certifications and closure report will be subject to DEQ review. Closure of 
the units will not occur until the DEQ has verified closure in accordance with this approved 
closure plan. If you should have any questions, concerning this matter, please contact me at 
(804) 698-4206. 

Sincerely, 

Debra A. Miller 
Environmental Engineer Senim 
Office of Waste Permitting 

tJ@ 
cc: Jerry Redder, Alliant Techsystems-RAAP 

Robert Greaves, EPA Region 111 
Glenn VonGonten, DEQ 
Aziz Farahmand, DEQRRO-Compliance 
CENTRAL HW FILES 





Attachment 8 
Risk Tables 



--- 

On-site Resident (Adult) Exposure - Non-carcinogen 

Ingestion of COPCs in On-site Soils 

Radford Army Ammunition Plant 

Radford, Virginia 

Equations: Intake (mg/ kg-day) = CSx IRS, xCF x FIX EFx ED, 

BW, x AT, 

Hazard Quotient = Intake / Reference Dose (RfD-ChemicaI Specific) 

Variable 

Abbreviation 

CS 

IRS,, 

CF 

FI 

EF 

II BWa I Adult Body I 70 I 

E Da 

Variable 

Chemical Concentration 

in Soil (mg/ Kg) 

Ingestion Rate - Adult 

(mg/soil/ day) 

Conversion Factor 

(1 .OE-06 kg/ mg) 

Fraction Ingested from 

Contaminated Source 

Residential (unitless) 

Exposure Frequency 

11 / exposure is averaged I I 

(days/ year) 

Exposure Duration 

(years) 

AT, 

- days) 

REAMS 

Default Value 

- 

100 

0.000001 

1.0 

350 

30 

Notes: 

User Defined 

Value 

0.333* 

Weight (kg) 

Averaging Time 

(period over which 

* Maximum Detected Concentration 

10,950 

ERM 
28705.00.01 

7/ 22/98 
RA Tables 



-- 

On-site Resident (Child) Exposure - Non-carcinogen 

Ingestion of COPCs in On-site Soils 

Radford Army Ammunition Plant 

ll Radford, Virginia 

11 Equations: Intake (mg/kg-day) = CS x IRS, x CF x FI x EF x ED, 

BW, x AT, 

Hazard Quotient = Intake / Reference Dose (RfD-Chemical Specific) 

REAMS 

Default Value 

Variable 

Abbreviation Variable 

I Fraction Ingested from 

CS 

IRS, 

CF 

FI ( Contaminated Source 

Chemical Concentration 

in Soil (mg/ Kg) 

Ingestion Rate - Child 

(mg/soWday 

Conversion Factor 

(I .OE-06 kg/ mg) 

- 

200 

0.000001 

EF 

Child Body 

Weight (kg) 

Residential (unitless) 

Exposure Frequency 

EDc 

(days/year) 

Exposure Duration 

User Defined 

Value 

AT, 

Notes: 

* Maximum Detected Concentration 

Averagmg Time 

(period over which 

exposure is averaged 

- days) 

ERM 
28705.00.01 

2,190 

7/22/98 
RA Tables 



On-site Resident (Adult) Exposure - Non-carcinogen 

Dermal Contact with COPCs in Soils 

Radford Army Ammunition Plant 

Radford, Virginia 

II Equations: Absorbed Dose (mg/ kg-day) = 

BW, x AT, 

Hazard Quotient = Intake / Reference Dose (RfD-Chemical Specific) 

li 
in Soils (mg/ Kg) 

Volumetric Conversion 

Variable 

Abbreviation 

REAMS 

Variable 

Chemical Concentration 

CF 

S A, 

User Defined 

A F 

A BS I Absorption Factor I - 1 0.10" 

Default Value 

- 

Factor for Soil 

(1.OE-06 kg/mg) 

Skin Surface Area Available 

(mg/cmZ) 

Chemical-specific 

Value 

0.333' 

for Contact (Adult - cmZ/event) 

Soil Adherence Factor 

(Given) 

0.000001 

- 

EF 

4,860 

- 

ED, 

Weight (kg) 

Averaging Time 

(Given) 

1.45 

(unitless) 

Exposure Frequency 

BW.9 

(period over which I 10,950 I 

350 

(days/year) 

Exposure Duration 

exposure is averaged 

-days)  

30 

(years) 

Adult Body 

Notes: 

70 

Maximum Soil Concentration 

" Value from "Assessing Dermal Exposure From Soil" (USEPA, 1995) 

ERM 
28705.00.01 

7/ 22/ 98 

RA Tables 



r 

On-site Resident (Child) Exposure - Non-carcinogen 

Dermal Contact with COPCs in Soils 

Radford Army Ammunition Plant 

Radford, Virginia 

Equations: Absorbed Dose (mg/kg-day) = C S x C F x S A , x A F x A B S x E F x E D ,  

BW, x AT, 

Hazard Quotient = Intake / Reference Dose (RfD-Chemical Specific) 

Variable 

in Soil (mg/ Kg) 

Volumetric Conversion 

Abbreviation 

CS 

REAMS User Defined 

Variable 

Chemical Concentration 

C F 

SAC 

for Contact (Child - cmZ/event) 

Soil Adherence Factor 

(mg/cm2) 

Chemical-specific 

Absorption Factor 

(unitless) 

Exposure Frequency 

Default Value 

- 

Factor for Soil 

(1 .OE-06 kg/mg) 

Skin Surface Area Available 

ED, 

I Weight (kg) I I 

Value 

0.333' 

0.000001 

1,875 

- 

- 

350 

(years) 

Adult Body 

- -- - -  

Averaging Time 

1.45 

(Given) 

0.10" 

(days/ year) 

Exposure Duration 

15 

(period over which 

6 

1 exposure is averaged I I 
- days) 

-- 

Notes: 

' Maximum Soil Concentration 

" Value irom "Assessing Dermal Exposure From Soil" (USEPA, 1995) 

ERM 
28705.00.01 

7/22/98 
RA Tables 



On-site Residential (Adult) Exposure - Non-carcinogen 

Inhalation of COPCs from Soil Particles 

Radford Army Ammunition Plant 

Radford, Virginia 

Equations: Intake (mg/kg-day) = PEF x IRA, x ET x EF x ED 

BW, x AT, 

Hazard Quotient = Intake/Reference Dose (RfD-Chemical Specific) 

Abbreviation I 
REAMS I User Defined 

Variable 

Particulate Emission 

Factor in Air (kg/ m3) 

Inhalation Rate 

Default Value 

1.47E-09 

0.833 

(m3/ hour) 

Exposure Time 

Value 

24 

(hours/ day) 

Exposure Frequency 350 

(days/year) 

Exposure Duration 30 

(years) 

Adult Body 

exposure is averaged I I 

70 

Weight (kg) 

Averaging Time 

(period over which 10,950 

ERM 
28705.00.01 

- days) 

7/ 22/98 
RA Tables 

I 



On-site Residential (Child) Exposure - Non-carcinogen 

Inhalation of COPCs from Soil Particles 

Radford Army Ammunition Plant 

Radford, Virginia 

Equations: Intake (mg/kg-day) = PEF x IRA, x ET x EF x ED 

BW, x AT, 

Hazard Quotient = Intake/Reference Dose (RfD-Chemical Specific) 

PEF I Particulate Emission I 1.47%-09 I 

Variable 

Abbreviation 

REAMS 

Default Value Variable 

IRA, 

User Defined 

Value 

ET 

EF 

1 Weight (kg) I I 

Factor in Air (kg/m3) 

Inhalation Rate 

ED 

Bwc 

0.5 

(m3/ hour) 

Exposure Time 

(hours/ day) 

Exposure Frequency 

ERM 
28705.00.01 

24 

350 

(days/year) 

Exposure Duration 

(years) 
Child Body 

AT, 

7/ 22/ 98 
RA Tables 

6 

15 

Averagmg Time 

(period over which 

exposure is averaged 

- days) 

2,190 



July 28, 1998 

Alliant Techsystems Inc. 
Radford Army Ammunition Plant 
Route 114 
P.O. Box 1 
Radford. VA 241 41-0100 

Ms. Debra Miller 
Virginia Department of Environmental Quality 
Office of Permitting Management 
629 East Main Street 
Richmond, VA 232 19 

Subject: Risk Assessment and Closure Certification 
Bioplant Equalization Basin (HWMU 10) 
Radford Army Ammunition Plant 
EPA ID# VA12 10020730 

Dear Ms. Miller: 

Enclosed are two copies of the "Risk Assessment and Closure Certification for the Former 
Bioplant Equalization Basin Radford Army Ammunition Plant." This report has been 
prepared in accordance with the "Closure, Contingent Closure & Contingent Post-Closure 
Plans Equalization Basin HWMU- 10 & SWMU- 10, Radford Army Ammunition Plant." 

If you have questions or comments please contact Jerry Redder at (540) 639-7536 or 
Arne Olsen at (540) 639-8220. 

Very Truly Yours, 

C. A ~ake,%~ervisor 
Environmental Affairs 

Enclosure 

cc: Mike Jacobi, USEPA Regicn III 
Rob Thompson, USEPA Region 111 
Dedin Harris, DEQ West Central Re&ocd ClYice - Roanoke 
L%ke Scott, DEQ West Central Regional OEce - Roanoke 
I<. L. Richardson, RFAQ? ACO 




