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EXECUTIVE SUMMARY 

Results of an environmental site assessment at the Fleet Mine Warfare Training Center - . 
(FMWTC) and the Naval Reserve Training Center (NRTC), Charleston, South Carolina,···· 

indicated that petroleum hydrocarbons had possibly contaminated the soil in the vicinity of 

one underground storage tank (UST) at each site. The site assessment was completed by 

GEO Services in November, 1990. SEC Donohue was contracted· by Southern Division 

Naval Facilities Engineering Command (Contract No. N62467-88-D-0655, Amendment 14) 

to conduct a Contamination Assessment and prepare a Remedial Action Plan, if necessary 

for these sites. 

In order to characterize the distribution of contaminants, site-specific hydrogeology and 

ground-water quality, a soil gas survey was conducted, soil borings were completed and 

monitoring wells installed. 

The soil gas survey results indicated that the highest concentrations of total flame ionization 

detector (FID) volatiles were present in the samples collected near the UST located 

adjacent to Building 647 at the FMWTC. Low concentrations of total FID volatiles were 

observed in the surrounding samples. No petroleum hydrocarbons were detected in any of 

the soil gas samples collected near the No. 2 UST located at the NRTC. 

Soil sampling results indicated that moderate concentrations of heavy oils are present in the 

soils adjacent to the UST locations. The highest concentrations of heavy oils were observed 

to the north of the UST location at FMWTC. No other petroleum hydrocarbons were 

present in concentrations in excess of the detection limit. 

The results of sample collection from six monitoring wells (three at each site) indicated that 

there are no hydrocarbons except naphthalene present in detectable concentrations in the 

ground-water. The concentrations of naphthalene which were quantified were less than the 

detection limit in the samples which were reported BDL, indicating that naphthalene is not 
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a contaminant of concern at these sites. The only sampled parameter which was detected 

in ground-water .at concentrations in excess of the USEP A Maximum Contaminant Level 

(MCL) was lead. Concentrations exceeding the MCL were detected i.n. one well at NRTC 

and two wells at the FMWTC site. Because the ambient concentration of lead at both sites 

appears to be approximately 60 percent of the MCL, it is difficult to determine if total lead 

concentrations which are approximately 20 percent in excess of the MCL are significant. 

However, one well at the FMWTC site contained lead at a concentration of approximately 

4 times the MCL which is significant evidence of contamination. 

It is recommended that no further action be taken at the NRTC site because there is no 

significant evidence of contamination. The evidence of contamination at .the FMWTC site 

is inconclusive. Therefore, a year of quarterly sampling for dissolved and total lead is 

recommended to determine whether the reported lead contamination is consistently higher 

than the background lead concentrations . 

. .. 
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FOREWORD 

Subtitle I of Hazardous and Solid Waste Amendment (HSWA) of 1984 to the 
Solid Waste Disposal Act (SWDA) of 1965 established a national regulatory 
program for managing underground storage tanks (USTs) containing hazardous 
materials, especially petroleum products. Hazardous wastes stored in USTs were 
already regulated under the Resource Conservation and Recovery Act (RCRA) _ 
of 1976, which was also an amendment to -SWDA. Subtitle I required that the 
Environmental Protection Agency (EPA) proinuJgate UST Regulations. The 
program was designed to be administered by the states, which were allowed to 
develop more stringent, but not less stringent standards. Local governments were 
permitted to establish regulatory programs and standards that are more stringent, 
but not less stringent than either state or federal regulations. The EPA UST 
Regulations are found in 40 CFR 280 (Technical Standards and Corrective Action 
Requirements for Owners and Operators of Underground Storage Tanks) and 40 
CPR 281 (Approval of State Underground Storage Tank Program). 40 CPR 280 
was revised and published on 23 September 1988 and became effective 22 
December 1988. 

The Navy's UST Program policy is to comply with all Fedei:al, State and local 
regulations pertaining to USTs. This report is being generated in response to the 
required corrective actions stated in the EPA UST Regulations 40 CFR 280 and 
the South Carolina Department of Health and Environmental Control 
Underground Storage Tank Regulations, R.61-92 for a release from a UST system. 
Corrective action phases in response to a release from a UST system are: Phase 
one - Preliminary Contamination Assessment; Phase two -Contamination 
Assessment; Phase three - Remedial Action Plan; and Phase four -Remedial 
Action. ' 

Questions regarding this report should be addressed to 
SOUTHNAVFACENGCOM, Code 1841, at DSN 563-0607 or 803/743-0607 . 
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ACRONYMS, INITIALISMS, AND ABBREVIATIONS 

The following list contains many of the acronyms, initialisms, and abbreviations and the 
units of measure used in this report. ~. · 

BOD Biochemical Oxygen Demand 

BTEX Benzene, Toluene, Ethylbenzene ·and Xylene Isomers 

CAP Contamination Assessment Plan 

CAR Contamination Assessment Report 

CFR Code of Federal Regulations 

CM Centimeter 

DTW Depth to Water 

FID Flame Ionization Detector 

• FMWTC Fleet and Mine Warfare Training Center 

Ft Foot/Feet 

HO Heavy Oils 

HSWA Hazardous and Solid Waste Amendments 

MCL Maximum Contaminant Level 

MSL Mean Sea Level 

NEES A Naval Energy and Environmental Support Activity 

NRTC Naval Reserve Training Center 

PAH Polynuclear Aromatic Hydrocarbons 

Pb Lead 

pH Dissolved Hydrogen 
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ACRONYMS. INITIALISMS. AND ABBREVIATIONS - Continued 

PPB 

PPM 

PVC 

QA/QC 

RAP 

RCRA 

SCDHEC 

Sec 

SOUTHNAVFAC 

SWDA 

TD 

TIP 

TOC 

TPH 

USEPA 

UST 

USGS 

voe 

WT 

Parts Per Billion 

Parts Per Million 

Polyvinyl Chloride 

Quality Assurance/Quality Control 

Remedial Action Plan 

Resource Conservation and Recovery Act 

South Carolina Department of Health and 
Environmental Control 

Seconds 

Southern Division Naval Facilities Engineering 
Command 

Solid Waste Disposal Act 

Total Depth 

Total Ionizables Present 

Top of Casing 

Total Petroleum Hydrocarbons 

United States Environmental Protection Agency 

Underground Storage Tank 

United States Geological Survey 

Volatile Organic Compound 

Water Table 
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1.0 INTRODUCTION 

1.1 Background 

SEC Donohue has been contracted by SOUIHNAVFAC to conduct investigations and 

evaluations of UST syste~. at Naval Activities throughout Georgia, South Carolina and 

North Carolina. As a part of indefinite delivery contract N62467-88-D-0655, a scope of 

work (Amendment 14) was submitted on June 4, 1991 and a signed delivery order was 

issued effective June 20, 1991. The field work was completed August, 1992 through 

February, 1993. 

The work performed under Amendment 14 included preparation of the CAP, preparation 
. 't 

of a CAR (this document) and preparation of an RAP if necessary, for the FMWTC and 

the NRTC. 

The FMWTC and NRTC are located on the Naval Base in Charleston, South Carolina 

(Figure 1-1). One 4000 gallon diesel fuel UST (647A) is located at the FMWTC (Figure 

1-2) and was abandoned in-place in August 1980. The abandoned tank is located under 

concrete and asphalt, immediately east of the training center. During an environmental site 

assessment conducted by GEO Services in November, 1990, soil contamination was detected. 

Analysis of soil samples taken from the tank area indicated total petroleum hydrocarbon 

(TPH) concentrations as high as 860 parts per million (ppm). A 550 gallon UST ( 643C) 

used to store diesel fuel was also removed at this time by GEO Services. The analytical 

results for the soil samples from this tank basin did not contain TPH concentrations in 

excess of 30 ppm. 

Two 1000 gallon out-of-service USTs at the NRTC, Building RTC-1 (Figure 1-3) were 

removed in November, 1990. Tank No. 1 was removed and the analytical results for the soil 

samples from this basin indicated that TPH concentrations did not exceed 20 ppm. Tank 

No. 2 was located under turf near the south wing of the building. During removal of Tank 

1 



• 

• 700 

SCALE 

OWG.: l339NPOS 

0 700 

1"=700' FEET 

PLOTIED: 02/15/93 

SPOIL ARE"A 

FIGURE 1~ 1UST FACILITIES 
LOCATION 0 N AND SHIPYARD NAVAL STATIO 
CHARLEST~~iec~ ·cfi339 
SECDONOHU£ r 

------~ 

NAVAL BASE 
Charleston. S.C. 



• 

30 0 

SCALE 1"=30' 

FIGURE 1-2 

UST LOCATIONS 

SECDONOHUE Pro. ect C1 339 

30 

FEET 

OWG.: 1339NP06 PLOTTED: 03ji2/93 ?C163 

D 
D 

o. 

FEBRUARY 1993 

CONTAMINATION ASSESSMENT 
REPORT 
FLEET MINE WARFARE TRAINING CENTER 
CHARLESTON NAVAL STATION 
CHARLESTON, S.C. 



P A V E D ARE A 

.30 0 

SCALE 1"=30' 

FIGURE 1-3 

UST LOCATIONS 

fr TANK 
L:J No. 1 

30 

FEET 

SECDONOHUE Project C1339 

0 

DWG.: 1339NP03 PLOTTED: 03/12/93 PC163 

p AVE D 

A R E A 

FEBRUARY, 1993 

0 

0 

0 TANK 
No. 2 

CONTAMINATION ASSESSMENT 
REPORT 
NAVAL RESERVE TRAINING CENTER 
CHARLESTON NAVAL STATION 
CHARLESTON. S.C. 



• 

• 

No. 2 and associated piping, soil contamination was detected. Analysis of soil samples 

collected from the tank area indicated TPH concentrations as high as 2500 ppm. 

1.2 Objectives 

This CAR has been prepared and submitted to meet, in P!irt, the requirements set forth in 

the South Carolina Underground Storage Tank Control Regulation R.61-92 {March 23, 

1990). The SCDHEC UST regulations are similar to and no less stringent than those 

contained in 40 CFR 280. 

The site-specific data collected during implementation of the previously submitted CAP will 

be used to characterize the site hydrogeology, chemical nature of the contaminants and 

identify preferential subsurface flow pathways which may be present at the site. 

1.3 Previous Reports 

1.3.1 UST Removal and Closure in Place for FMWTC 

GEO Services was contracted to remove one (1) 550 gallon UST (643C) and to assess the 

environmental impact of one (1) 4000 gallon UST (647A). The 4000 gallon UST (647A) 

had been.previously closed in place and filled with concrete. 

According to the GEO Services report, the 550 gallon diesel UST ( 643C) was removed from 

the tank basin. The UST showed no signs of deterioration, and there was no evidence of 

corrosion of the associated piping. The analytical results indicated that TPH concentrations 

in the soil samples did not exceed 30 ppm. As such, it appeared that the UST did not have 

a significant impact on the environment of the area. 

The 4000 gallon diesel UST ( 64 7 A) was originally installed under concrete and asphalt, 

immediately east of the building. The UST was out of service and was apparently filled with 

concrete in August, 1980. Soil samples were collected at the four corners of the UST basin, 

and were obtained by hollow-stemmed auger borings. Three (3) samples were collected 

from each of the four (4) test borings, at depths of 3.5' - 5.0', 8.5' - 10.0', and 13.5' - 25.0', 
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respectively, and submitted to a laboratory for analysis of TPH. The analyticai results 

indicated that TPH was detected. The maximum reported concentration was 860 ppm, and 

corresponded to the 3.5' -5.0' interval of boring sample B-3-1 in the no_!theast corner of the 

basin. As such, it appeared that contaminants had been released. Jt is probable that the 

source of the contamination was the 4000 gallon UST, and it is also probable that the 

contamination has impacted ground-water quality in the vicinity. 

1.3.2 UST Removal for NRTC 

GEO Services was contracted to remove two (2) 1000 gallon USTs and associated product 

lines. Both USTs formerly contained diesel fuel. 

According to the GEO Services Report, the No. 11000 gallon UST was removed from the 

tank basin. The UST showed no signs of deterioration, and there was no evidence of 

corrosion of the associated piping. A soil sample was collected from each end of the tank 

basin and analyzed for TPH. The analytical results indicated that TPH concentrations in 

the soil samples did not·exceed 20 ppm. As such, it appeared that the No. 1 UST did not 

have a significant impact on the environment. 

The No. 2 1000 gallon UST was removed from the tank basin. The UST showed signs of 

severe deterioration in the form of rust, although there was no evidence of corrosion on the 

associated piping. A soil sample was collected from each end of the tank basin and 

analyzed for TPH. The analytical results indicated an elevated TPH concentration. The 

maximum reported concentration was 2500 ppm from the east end soil sample. As such, 

it appeared that contaminants have been released. It is probable that the source of this 

contamination was the UST designated Tank No. 2, and it is probable that the ground-water 

has been adversely impacted . 
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2.0 REGIONAL GEOLOGY AND HYDROGEOLOGY 

Ground-water occurrence in the lower Coastal Plain subprovince ~ South Carolina is 

primarily restricted to unconsolidated and semi-consolidated elastic and carbonate 

form~tions which overlie crystalline basement rocks. Little is known about the water 

bearing characteristics of the basement rocks but they are not considered likely sources of 

ground-water. 

The lower Coastal Plain accretionary wedge consists of the following formations in 

ascending order: Middendorf (Tuscaloosa); Black Creek; Peedee; Black Mingo; Santee; 

Cooper; Edisto; Hawthorne; and undifferentiated terrace deposits. In the study area some 

of these formations may be absent (Edisto and Hawthorne Formations). Ground-water 

occurs under artesian conditions in the deeper formations underlying the surficial terrace 

deposits. 

At the FMWTCand the·NRTC the Cooper Formation represents the upper confining unit 

of the Upper Floridan Aquifer (Santee Limestone) and is reported to be approximately 300 

feet thick (Park, 1985). Shallow ground-water above the Cooper Formation ( < 60 ft depth) 

occurs under water table conditions, hence, recharge is directly affected by local 

precipitation events. Regional ground-water flow in underlying confined (artesian) aquifers 

is generally toward the southeast (seaward) except where locally influenced by pumping, 

recharge, or discharge points. Ground-water flow within the surficial aquifer is more locally 

affected by recharge/ discharge points, especially naturally occurring surface drainages. 

Ambient water quality of the artesian aquifers immediately adjacent to the coast is marginal 

due to their highly mineralized nature (Park, 1985). The City of North Charleston, which 

serves nearby residential/ commercial areas, derives its public water supply from the Edisto 

River. Therefore, there are no public drinking water supply wells known to be located in 

proximity to the site . 
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3.0 SITE HYDROGEOLOGY 

The FMWTC and NRTC are located within the lower Coastal ~~ain subprovince as 

described by Colquhoun (1965). The surficial sediments at the site. are assigned to the 

Princess Anne Formation according to Colquhoun (1965; modified from Cooke, 1936 and 

Wentworth, 1930). More recently, these sediments were assigned to McCarten, et al's 1984 

informal unit designated Q2. The depositional fades was a late Pleisfocene beach front, and 

the predominant sedimentary texture is clean, fine to medium-grained quartzitic sand with 

disseminated shell fragments (McCarten, et al, 1984). 

The Cooper Formation is a regionally extensive confining unit which effectively separates 

the water table or surficial aquifer from the underlying artesian Upper Floridan aquifer 

system. The Cooper Formation is reported to be approximately 250 to 270 feet thick in the 

study area (Park, 1985). Depth to the Cooper: Formation is reported to be 45 to 60 feet in 

the vicinity of the Naval Base . 
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4.0 WORK PERFORMED 

4.1 Soil Gas Survey 

A soil gas survey was conducted on August 6, 1992 by Target Environmental Services, Inc. 

The work involved the collection of 25 soil vapor samples in addition to field control 

samples. Thirteen of the soil vapor samples were collected from the FMWTC site (Figure 

4-1) and 12 samples were collected from the NRTC site (Figure 4-2). The samples were 

submitted to a certified laboratory for analysis for benzene, toluene, ethylbenzene and total 

xylenes (BTEX). 

A detailed discussion of the field procedures involved in the collection of the soil vapor 

samples is included in the Soil Gas Survey Report by Target Environmental Services 

(Appendix A). 

4.2 Soil Boring/Monitoring Well Installation 

The following program of soil boring and monitoring well installation was performed at the 

FMWTC and NRTC sites in order to better define horizontal and vertical extent of soil and 

ground-water contamination. Drilling was conducted using hollow stem auger methods. A 

total of twelve (12) soil borings were drilled ( 6 at each site) of which six were converted into 

monitoring wells. The locations of these wells are illustrated in Figures 4-3 and 4-4. Logs 

of each of the 12 borings are included in Appendix B. 

The monitoring wells were installed by placing Schedule 40 PVC threaded well screen 

(0.010" slot) and attached Schedule 40 PVC threaded, 2-inch diameter casing and end plug 

through the hollow stem auger fl.ytes. The well screens were placed so as to intersect the 

wa~er table surface. All wells with a single exception were drilled to a depth of 15 feet. 

The exception was drilled to 18 feet because information obtained during the soil boring 

portion of the investigation indicated that the more conductive sediments were deeper at 

that location . 

6 
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• Upon insertion of the well screen and casing string, the annular space between the outside 

of the well screen and inside wall of the auger flytes was filled by gravity method with clean, 

washed silica sand. The filter pack extended at least .two feet above th~ top of the screened 

interval in each monitoring well. 

A bentonite seal approximately one foot thick was installed directly above the filter pack. 

Following hydration, the remaining annular space was sealed with Tjpe I Portland cement 

containing approximately 2 - 5% bentonite. 

All six monitoring wells were finished below grade within protective flush mounted 12-inch 

diameter manholes. Keyed alike padlocks were provided, and well identification plates 

numbered in accordance with SOUTHNA VF AC protocol were secured to the wellhead. 

Well development was completed with a hand.pump until non-turbid water was discharged 

and temperature, pH and specific conductivity stabilized. All drill cuttings and development 

• waters were containerized in 55-gallon steel drums. The drums were removed by Fenn-Vac, 

Inc., and disposed of in an environmentally sound manner in January, 1993. 

• 

The drilling rig and all downhole drilling tools were decontaminated by steam cleaning prior 

to mobilization on-site and between borings. Split spoons and continuous samplers were 

steam cleaned between runs. All well screens, casings, and end plugs were steam cleaned 

prior to installation and contained no stamped, painted or printed material. Well 

construction details are provided in Table 4-1 and Appendix C. 

4.3 Sampling and Analysis 

4.3.1 Soil Sampling 

During the soil boring phase of field work, soil samples were lithologically described by an 

SEC Donohue project hydrogeologist and inspected for the presence of free phase 

petroleum hydrocarbons and scanned for petroleum hydrocarbon vapors. Field screening 

was done by placing a representative portion of each split-spoon sample in a resealable 
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Well ID Well Depth Screen Length Depth to Pack 

CSY-647-1 15.0 10.0 2.4 

CSY-647-2 15.0 10.0 2.5 

CSY-647-3 15.0 10.0 2.8 

CSY-RTC-1 15.0 10.0 2.7 

CSY-RTC-2 15.0 10.0 2.9 

CSY-RTC-3 18.0 10.0 4.8 

(1) All measurements in feet 

Seal 
Thickness 

1.0 

1.0 

1.0 

1.0 

1.3 

1.6 

Screened 
Interval 

5.0-15.0 

5.0-15.0 

5.0-15.0 

5.0-15.0 

5.0-15.0 

8.0-18.0 

• 

Height Above 
Ground 

flush 

flush 

flush 

flush 

flush 

flush 
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polyethylene bag. The samples were then allowed to de-gas for 15 ininutes before a head

space sample was introduced into a Pliotovac TIP for analysis. Digital readings relative to 

a known calibration standard (isobutylene) were obtained immediat~ly and recorded for 

each sample. Those samples which recorded the highest voe readings were submitted for 

laboratory analysis. 

A total of twelve soil samples were collected for laboratory analysis during assessment 

activities. The parameters analyzed in soils were lead by USEPA method 7421 and TPH 

by USEP A method 8015. All sample analyses were conducted following NEESA Level e 
protocol. Analytical results are discussed in Section 5.0. 

4.3.2 Ground-Water Sampling 

A single round of ground-water sampling was conducted at the FMWTe and NRTe sites 

on December 21, 1992. The analyzed parameters were TPH by USEP A method 8015, lead 

by USEPA method 7421, polynuclear aromatic hydroq1.rbons (P AH) by USEP A method 

8270, voe by USEPA method 8240, biochemical oxygen demand (BOD), pH and specific 

conductance. Standard field parameters (pH, specific conductivity and temperature) were 

measured at the time of sample collection. All sample analyses were conducted following 

NEESA Level e protocol. 

A minimum of three well volumes were purged from each monitoring well prior to sample 

collection. Well volumes were calculated by: 

determined TD of each well by sounding to closest 0.01 ft; 

measuring DTW to the closest 0.01 ft; 

subtracting DTW value from TD value to determine length of water column (ft); 

multiplying the length of water column by 0.021 to determine cubic feet of water 

column; and 

converting cubic ft to gallons by multiplying by 7.48 gallons per cubic ft. 
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Well purging was completed using a PVC bailer .. The contents of each bailer run were 

emptied into a graduated container in order to measure the volume removed. The ·pvc 
bailer was thoroughly decontaminated between monitoring wells. Al! water purged prior 

to sampling was contained in 55-gallon steel drums. 

Ground-water samples were collected with a Teflon bailer. Care was taken to avoid 

agitation of water within the well bore during sampling in order to minimize the potential 

for volatilization of voes and other organic compounds. All well sampling equipment was 

thoroughly decontaminated between monitoring wells. 

Ground-water samples were transferred from the Teflon bailer into appropriately sized glass 

or nalgene containers. Samples to be analyzed !or VOCs were placed into glass vials with 

Teflon septa to allow for maintenance of zero headspace during shipment to the analytical 

laboratory. In addition to appropriate chemic;;l.l preservatives the samples were maintained 

at approximately 4°C during shipment and delivery to the laboratory . 

Each sample was assigned a unique identification number for tracking purposes. This 

· -information along with the names of sampling personnel, date and time of sampling and 

analyses requested was entered onto chain-of-custody documents. All persons handling the 

samples were required to sign the chain-of-custody form. All soil and ground-water samples 

were analyzed by Savannah Laboratories in Savannah, Georgia. 

4.4 Surveying 

Land surface and measuring point (top of casing) elevations for each monitoring well were 

determined to the nearest 0.01 ft. Latitude and longitude coordinates for the wells were 

determined to the nearest 10 seconds. Well survey data are provided in Table 4-2. 

4.5 Ground-Water Level Elevations 

Ground-water level elevations were determined to the nearest 0.01 ft by subtracting DTW 

measurements from the measuring point elevations. The measurements were taken with 
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Well ID 

CSY-647-1 

CSY-647-2 

CSY-647-3 

CSY-RTC-1 

CSY-RTC-2 

CSY-RTC-3 

Ground 
Elevation 

10.03 

9.42 

10.58 

6.63 

7.55 

8.68 

(1) All measurements in feet 

• 

TOG 
Elevation 

9.90 

9.14 

10.26 

6.37 

7.20 

8.38 

• 

Longitude Latitude 

79• 56' 36" 32° 50' 48" 

79• 56' 36" 32° 50' 48" 

79• 56' 36" 32°50' 48" 

79• 56' 33" 32° 51' 00" 

79• 56' 33" 32° 51' 00" 

79• 56' 33" 32° 51' 00" 



Solinst water level indicator. Ground-water level elevation data are provided within Section 

• 5.0. 

• 

• 

4.6 Hydraulic Conductivity Tests 

In-situ aquifer tests (slug tests) were performed for each well to determine site-specific 

hydraulic conductivity. These tests were conducted on February 5, 1993. Hydraulic 

conductivities were calculated using a version of the method described by Bouwer and Rice 

(1979) and modified by Bouwer (1989). Plots of rising head data for each monitoring well 

are provided in Appendix D, the raw -data are provided in Appendix E, and hydraulic 

conductivities are summarized in Table 4-3. 

The equation used to calculate hydraulic conductivities from the slug test results was: 

K = 

where: InRe/rw 

where: K = 
re = 
Re = 
rw = 
Le = 
t = 

Yo = 
Yt = 
Lw = 

A = 
B = 
H = 

rc2In(Re/rw) 1/t Jny0 /Yt 
2Le 

= ( 1.1 
(In[Lw/rw] 

+ 

hydraulic conductivity (ft/sec) 
radius of casing (ft) 

A+ Bin([H-Lw]/rw))-1 

Le/rw ) 

effective radial distance of drawdown (ft) 
radial distance of undisturbed aquifer (ft) 
length of screen (ft) 
time (sec) 
drawdown at time o (ft) 
drawdown at time t (ft) 
height of water column in well (ft) 
function of Le/rw (dimensionless) 
function of Le/rw (dimensionless) 
head (ft) 

For example, the hydraulic conductivity for well CHAS-RTC-1 was calculated as follows: 

Lw = 
rw = 

11.47 ft 
0.33 ft 

10 
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Well ID 

CSY-647-2 

CSY-647-3 

. 
CSY-RTC-1 

CSY-RTC-2 

CSY-RTC-3 

y(1) 

0 

0.90 

0.90 

0.31 

0.33 

0.70 

1.20 

t 
(1) 

0.40 240 

0.20 180 

0.10 420 

0.90 120 

0.10 240 

0.50 210 

(1) Y0 and'! measured in feet, time (t) measured in seconds 

• • 

K ft/sec K ft/day K cm/sec· T gpd/ft 

1.32E-5 1.14 4.04E-4 59 

3.35E-5 2.90 1.02E-3 159 

1.06E-5 0.91 3.23E-4 50 

4.20E-5 3.63 1.28E-3 63 

6.79E-5 5.87 2.07E-3 140 

1.66E-5 1.43 5.05E-4 33 



Le = 10.0 ft • H = 2.32 ft 
A = 2.1 
B = 0.4 

Yo = 0.33 ft 
t = 120 sec 
Yt = 0.09 ft 
In(re/rw) = 0.23 
re = 0.167 ft 
K = 4.20 x 10-5 ft/sec 

• 

• 11 
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5.0 DISCUSSION AND RESULTS 

5.1 Site Specific Hydrogeology 

The soils encountered during drilling were principally composed of fine-grained, poorly 

graded sands and highly plastic gray clays. These clays probably serve as local confining 

units. 

The elevation of the water table at the FMWTC site ranged from 5.10 ft to 7.35 ft msl 

during the period of December, 1992 through February, 1993 (Table 5-1). The direction of 

ground-water flow is toward the north with a gradient of 0.037. Hydraulic gradient 

calculations are included in Appendix F. 

At the NRTC site the water table elevation ranged from 1.59 ft to 3.18 ft msl in December, 

1992 through February, 1993 (Table 5-1). At the time of ground-water s~mpling, the 

direction of ground-water flow was to the east-southeast with a gradient of 0.017. However, 

due to the close.proximity of.the Cooper River, the gradient and direction of flow may be 

tidally influenced. 

The ground-water flow rates at both sites were estimated using the Darcy equation: 

= Ki 
v 0 where: v = average velocity 

K = hydraulic conductivity 
0 = effective porosity 
1 = hydraulic gradient 

The effective porosity was assumed to be 0.20 based on published estimates (USEPA/530-

SW-89-026). Site specific average hydraulic conductivity values and observed hydraulic 

gradient values were used to calculate these ground-water flow estimates. The resulting 

velocities are approximately 0.3 ft/day at both FMWTC and NRTC . 

12 
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Well ID 

CSY-647-1 

CSY-647-2 

CSY-647-3 

CSY-RTC-1 

CSY-RTC-2 

CSY-RTC-3 

TOC 
Elevation (2) 

9.90 

9.14 

10.26 

6.37 

7.20 

8.38 

(1) Water table elevations in feet msl 

• 

Dec 21 '92 
WT Elev. 

5.10 

5.86 

6.23 

2.32 

2.84 

1.59 

(2) Top of casing elevations (TOC Elev.) in feet msl 

(3) Data not recorded -- Well not accessed 

Jan 25 '93 
WT Elev. 

6.87 

7.33 

7.35 

_____ (3) 

3.18 

3.12 

Feb 5 '93 
WT Elev. 

7.17 

7.01 

7.14 

_____ (3) 

-----(3) 

·3.12 

• 
I 



• 

• 

5.2 Analytical Results 

5.2.1 Soil Gas Samples 

The complete results of the soil gas survey are provided in the T~rget Environmental 

Services report which is included as Appendix A. The highest concentrations of total FID 

volatiles wer~ present in the samples collected near the UST located adjacent to Building 

647 at the FMWTC. Low concentrations of total FID volatiles were reported in the 

surrounding samples. 

No petroleum hydrocarbons were detected in any of the soil gas survey samples collected 

near the No. 2 UST located at the NRTC. 

The soil boring and monitoring well locations were based on the results of the soil gas 

survey. Figures 5-1 and 5-2 illustrate the soil boring and monitoring well locations with 

respect to the FID volatile occurrences. 

5.2.2 Soil Samples 

Soil samples were collected from all borings and submitted for laboratory analyses based 

on field TIP readings. Table 5-2 correlates sample number with the boring-number. All 

samples were placed in resealable polyethylene bags for head space screening - a method 

for head space analysis which is commonplace and well documented (Robbins, 1989). The 

samples were then allowed to de-gas for 15 minutes before a head space sample was 

introduced into a Photovac TIP for analysis. Digital readings relative to a known calibration 

standard (isobutylene) were obtained immediately and recorded for each sample. Those 

samples which recorded the highest VOC readings were submitted for laboratory analyses. 

The samples were analyzed for TPH by USEP A method 8015 and lead by USEP A method 

7241. Soil sampling results are included in Appendix G and are summarized in Table 5-3. 

The soil samples collected from the FMWTC site were below the detection limit for all 

hydrocarbons for which they were analyzed except heavy oils. The concentration of heavy 

oils in these samples ranged from 28 ppm to 140 ppm. Lead concentrations in the soil 

13 
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Boring ID Number Sample ID Number 

CSY-647-1 SEC-CHAS-1418 

CSY-647-2 SEC-CHAS-1420 

CSY-647-3 SEC-CHAS-1422 

CSY-647-4 SEC-CHAS-1421 

CSY-647-5 SEC-CHAS-1419 

CSY-647-6 SEC-CHAS-1423 

CSY-RTC-1 SEC-CHAS-1424 

CSY-RTC-2 SEC-CHAS-1427 

CSY-RTC-3 SEC-CHAS-1429 

CSY-RTC-4 SEC-CHAS-1425 

CSY-RTC-5 SEC-CHAS-1428 

CSY-RTC-6 SEC-CHAS-1426 

• 



• • • 

Boring ID Lead (ppm) Kerosene (ppm) Diesel (ppm) Heavy Oils (ppm) Varsol (ppm) Fuel Oil (ppm) 

CSY-647-1 3.5 <12 <12 28 <12 <12 

CSY-647-2 35.6 <22 <22 100 <22 <22 

CSY-647-3 32.0 <22 <22 120 <22 <22 

CSY-647-4 21.2 <15 <15 140 <15 <15 

CSY-647-5 11.4 <14 <14 45 <14 <14 

CSY-647-6 15.4 <19 <19 74 <19 <19 

CSY-RTC-1 4.3 <16 <16 <16 <16 <16 

CSY-RTC-2 6.6 <17 <17 28 <17. <17 
r 

CSY-RTC-3 3.6 <14 <14 <14 <14 <14 

CSY-RTC-4 4.6 <15 <15 <15 <15 <15 

CSY-RTC-5 7.8 <14 <14 49 <14 <14 

CSY-RTC-6 4.0 <13 <13 ' 24 <13 <13 



• 

• 

• 

samples ranged from 3.5 ppm to 35.6 ppm. The spatial distribution of these concentrations 

is illustrated in Figure 5-3. 

The concentrations of petroleum hydrocarbons in the soil samples collected from the NRTC 

site were below the detection limit for all hydrocarbons analyzed for except heavy oils which 

were above the detection limit in three of the samples. The highest reported value from 

this site was 49 ppm. Lead values from the NRTC site ranged from 3.6 ppm to 7.8 ppm. 

Figure 5-4 depicts the spatial variation of lead and heavy oil conc.entrations. 

5.2.3 Ground-Water Samples 

A single ground-water sample was collected from each monitoring well (Table 5-4). The 

analyzed parameters were TPH by USEP A method 8015, lead by USEP A method 7241, 

P AH by USEPA method 8270, VOCs by USEPA method 8240, BOD, pH and specific 

conductance. Standard field parameters (pH, ,specific conductivity and temperature) were 

measured at the time of sample collection. The results of the sample analyses are 

summarized in Table 5-5. The reports from the laboratory are contained in Appendix G . 

A minimum of three well volumes were purged from each well before sample collection. 

The samples collected from the FMWTC site were below the detection limit for all sampling 

parameters except lead and naphthalene. The sample collected from monitorillg well CSY-

647-3 had a reported naphthalene concentration of 0.50 ppb, while the samples from the 

other two wells at this site were below the detection. limit. The reported lead concentrations 

for CSY-647-1, CSY-647-2 and CSY-647-3 were 202 ppb, 57.8 ppb, and 30.0 ppb, 

respectively. Two of these values exceed the USEPA MCL of 50 ppb for lead. Figure 5-5 

illustrates the relationship between monitoring well location and lead concentration. 

All sample parameters were below the detection limit in the samples collected from the 

NRTC site except naphthalene and lead. The only quantifiable concentration of 

naphthalene reported from this site was collected ·from well CSY-RTC-3. This 

concentration was 0.70 ppb. Lead was detected in wells CSY-RTC-1, CSY-RTC-2 and CSY-

14 
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Well ID Number Sample ID Number 

CSY-647-1 SEC-CHAS-1449 

CSY-647-2 SEC-CHAS-1450 

CSY-647-3 SEC-CHAS-1451 

CSY-RTC-1 SEC-CHAS-1446 

CSY-RTC-2 SEC-CHAS-1447 

CSY-RTC-3 SEC-CHAS-1448 

• 



• • • 

Parameter 647-1 647-2 647-3 RTC-1 RTC-2 RTC-3 

Kerosene (ppm) <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 
Diesel Fuel (ppm) <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 
Heavy Oils (ppm) <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 
Varsol (ppm) <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 
Fuel Oil (ppm) <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 
Gasoline (ppm) <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 
Lead (ppb) 202 57.8 30.3 67.0 21.7 30.9 
pH 7.0 6.7 6.9 7.4 6.9 7.3 
Specific Conductance 6000 14000 1900 1800 400 10000 
Napthalene (ppb) <10 0.50 <10 <10 <10 0.70 
2-Chloronaphthalene (ppb) <10 <10 <10 <10 <10 <10 
Acenaphthylene (ppb) <10 <10 <10 <10 <10 <10 
Acenaphthene (ppb) <10 <10 <10 <10 <10 <10 
Fluorene (ppb) <10 <10 <10 <10 <10 <10 
Phenanthrene (ppb) <10 <10 <10 <10 <10 <10 
Anthracene (ppb) <10 <10 <10 <10 <10 <10 
Fluoranthene (ppb) <10 <10 <10 <10 <10 <10 
Pyrene (ppb) <10 <10 <10 <10 <10 r <10 
Chrysene (ppb) <10 <10 <10 <10 <10 <10 
Benzo (a) Anthracene (ppb) <10 <10 <10 <10 <10 <10 
Benzo (b) fluoranthene (ppb) <10 <10 <10 <10 <10 <10 
Benzo (k) fluoranthene (ppb) <10 <10 <10 <10 <10 <10 
Benzo (a) pyrene (ppb) <10 <10 <10 <10 <10 <10 
lndeno (1,2,3-cd) pyrene (ppb) <10 <10 <10 <10 <10 <10 
Dibenz (a,h) anthracene (ppb) <10 <10 <10 <10 <10 <10 
Benzo (g,h,i) perylene (ppb) <10 <10 <10 <10 <10 <10 
2 Methylnaphthalene (ppb) <10 <10 <10 <10 <10 <10 



• • • 

Parameter 647-1 647-2 647-3 RTC-1 RTC-2 RTC-3 

Chloromethane (ppb) <10 <10 <10 <10 <10 <10 
Bromomethane (ppb) <10 <10 <10 <10 <10 <10 
Vinyl Chloride (ppb} <10 <10 <10 <10 <10 <10 
Chloroethane (ppb} <10 <10 <10 <10 <10 <10 
Methylene Chloride (ppb) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
Acetone (ppb) <50 <50 <50 <50 <50 <50 
Carbon Disulfide (ppb) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
1, 1 Dichloroethene (ppb) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
1, 1 Dichloroethane (ppb) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
Trans-1,2 Dichloroethene (ppb) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
Cis-1,2-Dichloroethene (ppb) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
C!iloroform (ppb) <5.0 <5.0 <9.0 <5.0 <5.0 <5.0 
1,2-Dichloroethane (ppb) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
Butanone (ppb) <50 <50 <50 <50 <50 <50 
1, 1, 1-Trichloroethane (ppb) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
Carbon Tetrachloride (ppb) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
Vinyl Acetate (ppb) <10 <10 <10 <10 '<10 <10 
Bromodichloromethane (ppb) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
1, 1,2,2-Tetrachloroethane (ppb) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
1,2-Dichloropropane (ppb) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
Trans-1,3-Dichloropropene (ppb) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
Trichloroethene (ppb) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
Dibromochloromthane (ppb) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
1, 1,2-Trichloroethane (ppb) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
Benzene (ppb) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
Cis-1,3-Dichloropropene (ppb) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
2-Chloroethylvinyl Ether (ppb) <50 <50 <50 <50 <50 <50 



• 

Parameter 647-1 

Bromoform (ppb) <5.0 
2-Hexanone (ppb) <50 
4-Methyl-2-pentanone (ppb) <50 
T etrachloroethene (ppb) <5.0 
Toluene (ppb) <5.0 
Chlorobenzene (ppb) <5.0 
Ethylbenzene (ppb) <5.0 
Styrene (ppb) <5.0 
Xylenes (ppb) <5.0 
BOD ppm 8.0 

USEPA MCLs: Benzene-5 ppb 
Toluene - 1 ooo ppb 
Ethylbenzene - 700 ppb 
Xylenes - 10,000 ppb 
Lead-50 ppb 

• 

647-2 

<5.0 
<50 
<50 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
2.7 

• 

647-3 RTC-1 RTC-2 RTC-3 

<5.0 <5.0 <5.0 <5.0 
<50 <50 <50 <50 
<50 <50 <50 <50 
<5.0 <5.0 <5.0 <5.0 
<5.0 <5.0 <5.o· <5.0 
<5.0 <5.0 <5.0 <5.0 
<5.0. <5.0 <5.0 <5.0 
<5.0 <5.0 <5.0 <5.0 
<5.0 <5.0 <5.0 <5.0 
6.2 9.2 2.5 2.6 
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RTC-3 at concentrations of 67.0 ppb, 21.7 ppb, and 30.9 ppb, respectively~ Of these, one 

was above the MCL for lead of 50 ppb. The reported lead concentrations for each well are 

plotted on a map of the site in Figure 5-6. 

5.3 QA/QC Procedures 

Each soil and ground-water sample was assigned a unique identification number for tracking 

purposes. A chain-of-custody form was completed listing all sample numbers and 

accompanied each batch of samples during transit from the field to the laboratory. Each 

person handling the samples was required to sign and date the chain-of-custody form. 

Copies of the executed chain-of-custody forms are contained with Appendix H. 

Quality control procedures during the sample analyses were conducted according to NEESA 

Level C specifications. These specifications require that the analytical laboratory 

successfully analyze a performance sample, UJ1.dergo an audit and provide monthly quality 

reports. In addition to reporting the analytical results, the laboratory also provides 

documentation of in-house· quality control; e.g. lab spikes, surrogate recovery, CLP control 

charts, etc. 

A trip blank containing distilled water accompanied the sample bottles to the field and back 

to the laboratory. Reported VOC concentrations for the trip blank were below the 

detection limits. 

5.4 Discussion of Results 

The results of sampling at the FMWTC and NRTC sites indicate that petroleum 

hydrocarbon releases have had minimal impact on the environment. No significant 

concentrations of petroleum hydrocarbons were detected in any of the ground-water 

samples, and only moderate concentrations of TPH as heavy oil were detected in the soil 

samples. The ollly parameter of concern at either of these sites is lead which was above the 

MCL (50 ppb) in the ground-water at both sites. However, the concentrations of lead 

reported from all ground-water samples collected for this study (both up- and down-
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gradient) indicate that the ambient lead concentrations at both sites tend to be high 

• (approximately 30 ppb ). However, the concentration of 202 ppb in the down-gradient well 

at the FMWTC site implies that there may have been some negative impact to the ground

water in that location . 

• 
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6.0 RECOMMENDATIONS 

As there is no conclusive evidence of negative impact to the enviro~ent by the former 

UST at the NRTC site, no further action is recommended. Although one ground-water 

sample contained lead concentrations in excess of the USEP A MCL, this concentration was 

not much greater than the background conditions, thereby indicating little or no impact. 

There is more significant evidence of lead contamination .at the FMWTC site. A 

concentration of 202 ppb in the down-gradient well may be the result of a release foto the 

ground-water. However, the sample collected was analyzed for total lead rather than 

dissolved lead which may be considerably less. For this site it is recommended that a year 

of quarterly sampling for total and dissolved lead be instituted in order to gain more 

complete knowledge of the amount of contamination, if any. In addition, sampling for total 

dissolved solids (IDS) is recommended becq.use ground-water with IDS concentrations 

exceeding 10,000 ppm is classified as GC and is not subject to drinking water standards 

(SCDHEC, 1985). Class GCwaters are those which are not considered suitable sources of 

drinking water. The high specific conductance values reported for the ground-water samples 

indicate high TDS concentrations . 

17 
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EXECUTIVE SUMMARY 

On August 6, 1992, TARGET Environmental Services, Inc. (TARGEJ'.J conducted a soil gas 

survey at two UST facilities on the Charleston Naval Base, Charleston, South Carolina. A total 

of 25 soil gas samples were collected from depths of 2 to 4 feet and analyzed by GCJFID for 

petroleum hydrocarbons. The two UST sites were located at the Fleet and Mine Warfare Training 

Center and the Naval Reserve Training Center on the base. The objective of the survey was to 

help determine the presence and extent of subsurface petroleum hydro~rbons at the sites. 

Moderate levels of Total FID Volatiles were present in two samples collected near the UST 

located adjacent to Building #647 at the Fleet and Mine Warfare Training Center. Very low 

levels were observed in several of the surrounding samples. The chromatogram signatures of the 

two samples with the highest levels of Total FID Volatiles are dominated by early-eluting peaks 

representing the more volatile and mobile petroleum hydrocarbons. These signatures are suggestive 

of gasoline. 

Soil gas data indicate that significant levels of gasoline hydrocarbons are present in the 

subsurface in the vicinity of the UST located adjacent to Building #647 at the Fleet and Mine 

Warfare Training Center. Map patterns suggest that the occurrence has been defined within the 

surveyed area. 

Petroleum hydrocarbons were not present in any of the samples collected in the UST area 

located at the Naval Reserve Training Center. 

11 
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TARGET Project HSNC 

Introduction 

SEC Donohue contracted TARGET Environmental Services, Inc. (TARGEI) to perform a 

soil gas survey at two underground storage tank (UST) facilities on the Charleston Naval Base, 

Charleston, South Carolina. The two UST sites are located at the Fleet and Mine Warfare 

Training Center and the Naval Reserve Training Center on the base. The objective of the survey 

was to help determine the presence and extent of subsurface petroleum hydrocarbons at the sites. 

The sites consist of two small areas with USTs that were reported to contain diesel fuel. The 

survey was designed by SEC Donohue to cover each area of concern with a grid spacing of 

approximately 10 feet between samples. Since _impermeable soil layers were not anticipated, a 4 

foot sampling depth was planned. The field phase of the survey was conducted on August 6, 1992. 

Sample Collection and Analysis 

Soil gas samples were collected at a total of 25 locations. <:1t the sites, as shown in Figures lA 

and lB. Only Sample 11 was collected at the proposed 4 foot depth. After shallow ground water 

was encountered at the 4 foot depth at several subsequent locations, SEC Donohue's on-site 

representative requested that the sampling depth be changed to 3 feet. However, Samples 21 and 

111 were collected at a depth of 2 feet due to the presence of shallow ground water at the 3 foot 

depth. The sampling depths are reported in Table 1. A detailed explanation of the sampling 

procedure is provided in Appendix A 

All of the samples collected during the field phase of the survey were analyzed according to 

EPA Method 602 (modified) on a gas chromatograph equipped with a flame ionization detector 

(GC/FID), and using direct injection. Analytes selected for standardization were: 

benzene 
toluene 
ethylbenzene 

meta- and para- xylene 
ortho-xylene 

1 
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TARGET Project HSNC 

These compounds were chosen because of their utility in evaluating the presence of petroleum 

products such as fuels, lubricating oils, and non-halogenated solvents. -An explanation of the .. 

laboratory procedures is provided in Appendix B. 

The tabulated results of the laboratory analysis of the soil gas samples are reported in 

micrograms per liter (µgll) in Table 2. Although "micrograms per liter" is equivalent to "parts per 

billion (v/v)" in water analyses, they are not equivalent in gas analyses, due to the difference in the 

mass of equal volumes of water and gas matrices. The xylenes concentrations reported in the data 

table are the sum of the m- and p-xylene and the o-xylene concentrations for each sample. 

Quality Assurance/Quality Control (QN09 Evaluation 

Field QNQC Samples 

Field control samples were collected at the beginning and end of the day's field activities, as 

well as after the completion of sampling at the first UST area and ~~ior to the beginning of 

sampling at the second UST area. These QNQC samples were obtained by filtering ambient air 

through a dust and organic vapor filter cartridge and encapsulating as described in the "Field 

Procedures" in Appendix A The laboratory results of the analysis of these samples are reported 

in Table 2. Concentrations of all analytes were below the reporting limit in all field control 

samples. 

Laboratory QNQC Samples 

A duplicate analysis was performed on every tenth field sample. Laboratory blanks of nitrogen 

gas were also analyzed after every tenth field sample. The results of these analyses are reported 

in Table 2. The duplicate analyses were within acceptable limits. Concentrations of all analytes 

were below the reporting limit in all laboratory blanks . 

2 
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Results 

In order to provide graphic presentation of the results, selected individUal data sets in Table 

2 have been mapped and contoured to produce Figures 2 and 3. Map sample points with no data 

shown indicate that the analyte concentrations in the sample were below the reporting limit. An 

explanation of the terminology used in this report is provided in Appendix C. 

Moderate levels of Total FID Volatiles (Figure 2) were present in Samples 17 and 19 collected 

near the UST located adjacent to Building #647 at the Fleet and Mine Warfare Training Center. 

Very low levels were observed in several of the surrounding samples. Benzene was present only 

in Sample 17, which ~ad the highest level of Total FID Volatiles. Low levels of toluene, 

ethylbenzene, and xylenes were observed in Samples 17 and 19, as exemplified by the toluene map 

(Figure 3). 

Petroleum hydrocarbons were not present above the 1 µg!I reporting limit in any of the 

samples collected in the UST area located at the Naval Reserve Training Center. 

Interpretation 

~--· ............. ····················-········ .. ····· ···················· 
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!_~1.· ~ 
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~·"'·····~· G."1~,"' .. ":,~ .... :1:··· .......................................................... l 

: '-'-~2 : rr-·1· ::::::::,,~~::::;.,"~·---- ............................................... I 
1···t............. . ................................. .: 
~ ... ·····~· .. ......... . . ............................... . 

GCJFID Chromatogram 
Signature of Sample 17 

The chromatogram signatures of Samples 17 

and 19 are dominated by early-eluting peaks 

representing the more volatile and mobile 

petroleum hydrocarbons, as shown by the 

signature of Sample 17 (left). The signature is 

suggestive of gasoline. The signature of diesel 

fuel is not as rich in early-eluting peaks. A 

typical diesel fuel signature (next page) is shown 

3 
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CJ<:!FID C:hromatogram 
Typical Diesel Fuel Signature 

TARGET Project KSNC 

for comparison. No signatures indicative of 

diesel fuel were observed in ·any of the samples 

collected at this site. The remaining samples 

with elevated levels of Total FID Volatiles 

exhibit small early-eluting peaks representing very 

low levels of petroleum hydrocarbons. 

Map patterns and chromatographic data 

indicate that significant levels of gasoline 

hydrocarbons are present in the subsurface in the 

\!icinity of the UST located adjacent to Building #647 at the Fleet and Mine Warfare Training 

<:::enter. Map patterns suggest that the occurrence has been dt1fined within the surveyed area. 

Conclusions 

.,. Significant levels of gasoline hydrocarbons are present in the subsurface in the vicinity of the 

UST located adjacent to Building #647 at the Fleet and Mine Warfare Training <:::enter. The 

occurrence appears to have been defined within the surveyed area. 

.,. Petroleum hydrocarbons are not present in the shallow subsurface of the surveyed UST 

area at the Naval Reserve Training Center. 

4 
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' I TARGET Project HSIJC .,. 
TABLE 1 

' 
SAMPLING DEPTH 

SAMPLE FEET 

I 11 4 
12 3 
13 3 
14 3 

• 15 3 

16 3 
17 3 
18 3 
19 3 
20 3 

21 2 
22 3 
23 3 

111 2 
112 3 

I 113 3 
114 3 • 115 3 

' 116 3 I 117 3 -- 118 3 
119 3 

I 120 3 
121 3 
122 3 

I 

-~ 

'~ 
I 
I 
I ,. 
~ 
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TABLE 2 

ANALYTE CONCENTRATIONS VIA GC/FID (µg/l) 

ETHYL- TOTAL Fiq 
SAMPLE BENZENE TOLUENE BENZENE XYLENES VOLATILES 

• REPORTING lIHIT 1.0 1.0 1.0 1.0 LO 

11 <1.0 <1.0 <1.0 <1.0 <1.0 
12 <1.0 <1.0 <1.0 <1.0 <1.0 

' 
13 <1.0 <1.0 <1.0 <LO <1.0 
14 <1.0 <1.0 <1.0 <1.0 <1.0 
15 <1.0 <1.0 <1.0 <1.0 <1.0 

• 16 <1.0 <1.0 <1.0 <1.0 47 
17 6.8 37 4.1 13 9,236 
18 <1.0 <1.0 <1.0 <1.0 11 
19 <1.0 63 4.2 18 4,200 

I 
20 <1.0 <1.0 <1.0 <1.0 1.0 

21 <1.0 <1.0 <1.0 <1.0 9.4 
22 <1.0 <1.0 <1.0 <1.0 <1.0 

\ 23 <1.0 <1.0 <1.0 <1.0 <1.0 

I 111 <1.0 <1.0 <1.0 <1.0 <1.0 
112 <1.0 <1.0 <1.0 <1.0 <1.0 

113 <1.0 <1.0 <1.0 <1.0 <1.0 

I 114 <1.0 <1.0 <1.0 <1.0 <1.0 
115 <1.0 <1.0 <1.0 <1.0 <1.0 
116 <1.0 <1.0 <1.0 <1.0 <1.0 
117 <1.0 <1.0 <1.0 <1.0 <1.0 

le 118 <1.0 <1.0 <1.0 <1.0 <1.0 
119 <1.0 <1.0 <1.0 <1.0 <1.0 
120 <1.0 <1.0 <1.0 <1.0 <1.0 

I 
121 <1.0 <1.0 <1.0 <1.0 <1.0 
122 <1.0 <1.0 <1.0 <1.0 <1.0 

FIELD CONTROL SAMPLES 

I 1 <1.0 <1.0 <1.0 <1.0 <1.0 
2 <1.0 <1.0 <1.0 <1.0 <1.0 

101 <1.0 <1.0 <1.0 <1.0 <1.0 
102 <1.0 <1.0 <1.0 <1.0 <1.0 

I LABORATORY DUPLICATE ANALYSIS 

16 <1.0 <1.0 <1.0 <1.0 47 

I 16R <1.0 <1.0 <1.0 <1.0 46 

113 <1.0 <1.0 <1.0 <1.0 <1.0 
113R <1.0 <1.0 <1.0 <1.0 <1.0 

I. 122 <1.0 <1.0 <1.0 <1.0 <1.0 
122R <1.0 <1.0 <1.0 <1.0 <1.0 

LABORATORY BLANKS 

I 16B <1.0 <1.0 <1.0 <1.0 <1.0 
113B <1.0 <1.0 <1.0 <1.0 <1.0 
122B <1.0 <1.0 <1.0 <1.0 <1.0 

I 

• 1 

I 
CALCULATED USING THE SUM OF THE AREAS OF All INTEGRATED CHROMATOGRAM PEAKS ANO THE INSTRUMENT. RESPONSE 

FACTOR FOR TOLUENE 

I 
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APPENDIX A 

FIELD PROCEDURE.S 

To collect the samples a 1/2 inch hole was produced to a depth of approximately 3 feet by 

using a drive rod. Where pavement was present, a rotary hammer was employed for penetration 

prior to using the drive rod · The entire sampling system was purged with ambient air drawn 

through an organic vapor filter cartridge, and a stainless steel probe was inserted to the full depth 

of the hole and sealed off from the atmosphere. A sample of in-situ soil gas was then withdrawn 

through the probe and used to purge atmospheric air from the sampling system. A second sample 

of soil gas was withdrawn through the probe and encapsulated in a pre-evacuated glass vial at two 

atmospheres of pressure (15 psig). The self-sealing vial was detached from the sampling system, 

packaged, labeled, and stored for laboratory analysis. 

Prior to the day's field activities all sampling equipment, slide hammer rods and probes were 

decontaminated by washing with soapy water and rinsing thoroughly. Internal surfaces were flushed 

dry using pre-purified nitrogen or filtered ambient air, and external surfaces were wiped clean using 

clean paper towels. 
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APPENDIX 8 

LABORATORY PROCEDURES 

The analytical equipment was calibrated using a 3-point instrumeQt:-~esponse curve and 

injection of known concentrations of the target analytes. Retention times of the standards were 

used to identify the peaks in 'the chromatograms of the field s.amples, and their response factors 

were used to calculate the analyte concentrations. 

Total FID Volatiles values were generated by summing the areas of all integrated 

chromatogram peaks and calculated using the instrument response factor for toluene. Injection 

peaks, which also contain the light hydrocarbon methane, were excluded to avoid the skewing of 

Total FID Volatiles values due to injection disturbances and biogenic methane. For samples with 

low hydrocarbon concentrations, the calculated Total FID Volatiles concentration is occasionally 

lower than the sum of the individual analytes. This is because the response factor used for the 

Total FID Volatiles calculation is a constant, whereas the individual analyte response factors are 

compound specific. It is important to understand that the Total FID Volatiles levels reported are 

relative, not absolute, values. 
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APPENDIX C 

DEfECTABlLITY & 1ERMINOLOGY 

Detectability 

The soil gas survey data pr~ented in this report are the result of precise sampling and 

measurement of contaminant concentrations in the vadose zone. Analyte.detection at a particular 

location is representative of vapor, dissolved, and/or liquid phase contamination at that location. 

The presence of detectable levels of target analytes in the vadose zone is dependent upon several 

factors, including the presence of vapor-phase hydrocarbons or dissolved or liquid concentrations 

adequate to facilitate volatilization into the unsaturated zone. 

Terminology 

In order to prevent misunderstanding of certain terms used in TARGETs reports, the 

following clarifications are offered: 

Analyte refers to any of the hydrocarbons standardized for quai:itification 1Il the chromatographic 

analysis. 

Anomaly refers to an area where hydrocarbons were measured in excess of what would normally 

be considered "natural" or "background" levels. 

Elevated and significant are used to describe concentrations of analytes which indicate the existence 

of a potential problem in the soil or ground water. 

Feature is used in reference to a discernible pattern in the contoured data. It denotes a contour 

form rather than a definite or separate chemical occurrence. 

Indicates is used when evidence dictates a unique conclusion. Suggests is used when several 

explanations of certain evidence are possible, but one in particular seems more likely. As 

a result, "indicates" cames a higher degree of confidence in a conclusion than does 

"suggests." 
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APPENDIX C 

Occurrence is used to indicate an area where chemical compounds are_p~esent in sufficient 

concentrations to be detected by the analysis of soil vapors. The term is not indicative of 

.any specific mo?e of oecurrence (vapor, dissolved, etc.), and does not necessarily indicate 

or suggest the presence of "free product" or "phase-separated hydrocarbons." 

Reporting limit refers to the minimum concentration reported for each analyte. 

Vadose zone represents the unsaturated zone between the ground water table and the ground 

surface. 
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SOIL BORING LOGS 
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SOUTHERN DIVISION NAVAL FACILITIES ENGINEERING COMMAND 
GROUNDWATER MONITORING WELL INSTALLATION REPORT 

LOCATION NAVAL RESERVE TRAINING CENTER. CHARLESTON, SC 

LOG OF BORING NO. CSY-647-1 LOG OF WELL NO. CSY-647-1 

Iii' MATERIAL DESCRIPTION w 
~ _J 

Cl) 
w 

:c 
Ii: 
w 
Cl 

0 _J 
Ill a. 
:::E :::E 
>- <( 
(/) (/) 

Trace: <5% Little: 15-25% 

Few: 5-15% Some: 25-40% 

POORLY GRADED SAND (SPl 
Very loose, yellowish brown, wet, mostly fine sand, trace 
silt, trace clay. 

POORLY GAADED SAND (SP) 
Medium dense, grayish yellow, wet, mostly fine sand, trace 
silt 
POORLY GRADED SAND CSC) 
Similar to above except loose and trace clay. 

FAT CLAY (CH) 
Stiff, greenish gray, wet, mostly clay, trace fine sand, trace 
plant fragments. 

FAT CLAY (CH) 
Similar to above except medium stiff. 

FAT CLAY (CH) 
Similar to above except no plant fragments. 

FAT CLAY (CH) 
Similar to above. 

Boring Completion Date: December 8, 1992 
Well Completion Date: December 8, 1992 

Well Development Date: December 1 O, 1992 

Drilling Method: Hollow-stem auger 

Depth to Water: 4.80' (TOG) 

WELL CONSTRUCTION 

5.0 

·10.0 

20.0 

...... ...... ...... .. .. .. ...... ...... 
"'"'"' .. "'"' 

E3::J Grout 

.... "' .. "'"' .. "'"' .. "' .. 
AAA'-,,/'• 

"'"'"' ...... 1.4 

lm=:=:~:=:~:IM Sand lllililD Bentonite 

Boring Diameter: 8 inches 

Ground Elevation: 10.03' (MSL) 

Top of Casing Elevation: 9.90' (MSL) 

Driller: J. Hallman 

Logged By: L. Bienkowski 
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SOUTHERN DIVISION NAVAL FACILITIES ENGINEERING COMMAND 
GROUNDWATER MONITORING WELL INSTALLATION REPORT 

LOCATION NAVAL RESERVE TRAINING CENTER, CHARLESTON, SC 

LOG OF BORING NO. CSY-647-2 LOG OF WELL NO. CSY-647-2 

~ MATERIAL DESCRIPTION w 
u. (/) - ....I w 
::c 
I-a. 
w 
Cl 

0 ....I co a. 
::2 ::2 
~ <( 

en 

Trace: <5% Little: 15-25% 

Few: 5-15% Some: 25-40% 

POORLY GRADED SAND (SP> 
Dense, yellowish brown, moist, mostly fine sand, trace silt 

POORLY GRADED SAND (SPl 
Same as above except medium dense. 

FAT CLAY (CH) 
Very soft, medium gray, wet, mostly clay, few fine sand. 

FAT CLAY(CH) 
Similar to above except soft. 

CLAYEY SAND !SC) 
Very loose, greenish gray, wet, mostly fine sand, little clay, 
trace silt 

FAT CLAY CCH) 
Medium stiff, greenish gray, wet, mostly clay, few fine 
sand. 

FAT CLAY (CH) 
Similar to above except trace fine sand. 

FAT CLAY (CH) 
Similar to above except soft. 

FAT CLAY (CH) 
Similar to above. 

Boring Completion Date: December 8, 1992 

Well Completion Date: December 8, 1992 

Well Development Date: December 1 O, 1992 

Drilling Method: Hollow-stem auger 

Depth to Water: 3.28' (TOC} 

WELL CONSTRUCTION 

5.0 

,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. 

~Grout 

,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. ,. 1.5 
I 

1.0 

f%~:~:~:f:~m sand IIIIIIID Bentonite 

Boring Diameter: 8 inches 

Ground Elevation: 9.42' (MSL) 

Top of Casing Elevation: 9.14' (MSL) 

Driller: J. Hallman 

Logged By: L. Bienkowski 



• 
SOUTHERN DIVISION NAVAL FACILITIES ENGINEERING COMMAND 

GROUNDWATER MONITORING WELL INSTALLATION REPORT 
LOCATION NAVAL RESERVE TRAINING CENTER CHARLESTON, SC 

LOG OF BORING NO. CSY-647-3 LOG OF WELL NO. CSY-647-3 

MATERIAL DESCRIPTION WELL CONSTRUCTION 

Trace: <5% 

Few: 5-15% 

EAT CLAY CCH) 

Little: 15-25% 

Some: 25-40% 

Medium stiff, greenish gray, moist, mostly clay, some fine 
sand. 

EAT CLAY CCH) 
Same as above except soft and wet. 

FAT CLAY CCH) 
Soft, medium dark gray, wet, mostly clay, trace fine sand. 

FAT CLAY(CH) 
Similar to above except medium stiff and mottled olive 

""" """ """ """ """ """ """ """ 

""" """ """ """ ,,,:'°AJloAA 

""" """ 
1.8 

• 

green and black. 

---- CLAYEY SAND CSC) 

• 

Loose, greenish gray, wet, mostly fine sand, some clay, little 
medium sand. 

FAT CLAY (CH) 
Soft, greenish gray, wet, mostly clay, some fine sand. 

FATCLAY(CH) 
Similar to above except trace fine sand. 

FAT CLAY (CH) 
Similar to above except medium stiff. 

FATCLAY(CH) 
Similar to above. 

Boring Completion Date: December 8, 1992 

Well Completion Date: December 8, 1992 

Well Development Date: December 1 O, 1992 

Drilling Method: Hollow-stem auger 
Depth to Water: 4.03' (TOC} 

E33J Grout 

Mt~:w:::::] Sand IIIllIIIIIIIII Benton ite 

Boring Diameter: 8 inches 

Ground Elevation: 10.58' (MSL) 

Top of Casing Elevation: 10.26' (MSL) 

Driller: J. Hallman 
Logged By: L. Bienkowski 



• 

• 

SOUTHERN DIVISION NAVAL FACILITIES ENGINEERING COMMAND 
GROUNDWATER MONITORING WELL INSTALLATION REPORT 

LOCATION NAVAL RESERVE TRAINING CENTER, CHARLESTON, SC 

LOG OF BORING NO. CSY-647-4 LOG OF WELL NO. ------

~ MATERIAL DESCRIPTION w 
!:!::. ...J fil 
~ ~ ~ 
w >- (IJ<( 
Cl (IJ 

Trace: <5% 

Few: 5-15% 

Little: 15-25% 

Some: 25-40% 

POORLY GRADED SAND (SP) 

1 
Medium dense, yellowish brown, moist, mostly fine sand, 
trace silt. 

FAT CLAY (CHl 
Medium stiff, medium gray, wet, mostly clay, some fine sand. 

FAT CLAY (CH) 
Soft, greenish gray, wet, mostly clay, trace fine sand. 

FAT CLAY (CH) 
Soft, medium dark gray, wet, mostly clay, some fine sand. 

FAT CLAY {CH) 
Similar to above except trace shell fragments. 

FAT CLAY CCHl 
Soft, olive green, wet, mostly clay, trace silt, trace plant 
fragments. 

FAT CLAY (CH) 
Similar to above except medium stiff and medium dark gray. 

FAT CLAY CCH) 
Similar to above except no plant fragments. 

FAT CLAY CCH) 
Similar to above. 

Boring Completion Date: December 8, 1992 
Well Completion Date: 

Well Development Date: 

Drilling Method: Hollow-stem auger 

Depth to Water: 

WELL CONSTRUCTION 

No well installed at this location 

Boring Diameter: 8 inches 

Ground Elevation: 10.07' (MSL) 

Top of Casing Elevation: 

Driller: J. Hallman 

Logged By: L. Bienkowski 
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SOUTHERN DIVISION NA VAL FACILITIES ENGINEERING COMMAND 
GROUNDWATER MONITORING WELL INSTALLATION REPORT 

LOCATION NAVAL RESERVE TRAINING CENTER, CHARLESTON, SC 

LOG OF BORING NO. CSY-647-5 LOG OF WELL NO. --------
MATERIAL DESCRIPTION 

. Trace: <5% 

Few: 5-15% 

Little: 15-25% 

Some: 25-40% 

POORLY GRADED SAND CSP) 
Very loose, grayish brown, moist, mostly fine sand, trace 
silt, trace clay. 

POORLY GRADED SAND (SP) 
Similar to above except loose and wet. 

No recovery. 

FAT CLAY CCHl 
Stiff, medium gray, wet, mostly clay, some silt, few fine 
sand. 

FAT CLAY CCHl 
Similar to above except medium stiff and few silt. 

FAT CLAY (CH) 
Similar to above except trace silt and trace plant 
fragments. 

FAT CLAY (CH> 
Similar to above except stiff. 

FAT CLAY (CH) 
Similar to above except medium stiff. 

FAT CLAY CCHl 
Similar to above. 

Boring Completion Date: December 9, 1992 
Well Completion Date: 

Well Development Date: -----

Drilling Method: Hollow-stem auger 

Depth to Water: 

WELL CONSTRUCTION 

No well installed at this location 

Boring Diameter: 8 inches 

Ground Elevation: 10.51' (MSL) 

Top of Casing Elevation: 

Driller: J. Hallman 

Logged By: L. Bienkowski 
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SOUTHERN DIVISION NAVALFACILITIES ENGINEERING COMMAND 

GROUNDWATER MONITORING WELL INSTALLATION REPORT 
LOCATION NAVAL RESERVE TRAINING CENTER, CHARLESTON, SC 

LOG OF BORING NO. CSY-647-6 LOG OF WELL NO. ------

MATERIAL DESCRIPTION 

Trace: <5% 

Few: 5-15% 

Little: 15-25% 

Some: 25-40% 

POORLY GRADED SAND CSP) 
Very loose, yellowish brown, moist, mostly fine sand, trace 
silt. 

FAT CLAY CCH) 
Soft, greenish gray, moist, mostly clay, little fine sand. 

FAT CLAY CCH) 
Soft, medium gray, wet, mostly clay, trace silt. 

FAT CLAY CCHl 
Soft, olive green, wet, mostly clay, some silt, trace fine 
sand. 

FAT CLAY CCHl 
Soft, medium gray, mostly clay, some medium sand. 

FAT CLAY (CH) 
Similar to above except few fine sand, no medium sand. 

FAT CLAY CCHl 
Similar to above except medium stiff and trace fine sand. 

FAT CLAY CCH) 
Similar to above. 

FAT CLAY (CH) 
g Similar to above except soft. 

Boring Completion Date: December 8, 1992 
Well Completion Date: 

Well Development Date: -----

Drilling Method: Hollow-stem auger 

Depth to Water: 

WELL CONSTRUCTION 

No well installed at this location 

Boring Diameter: 8 inches 

Ground Elevation: 10.85' (MSL) 

Top of Casing Elevation: 

Driller: J. Hallman 

Logged By: L. Bienkowski 



• 
SOUTHERN DIVISION NA VAL FACILITIES ENGINEERING COMMAND 

GROUNDWATER MONITORING WELL INSTALLATION REPORT 

~ 
w en s ....I w 
:r: 0 ....I 
I- co a.. 
a.. ::E ::E 
w fu <( 
0 en 

LOCATION NAVAL RESERVE TRAINING CENTER. CHARLESTON, SC 

LOG OF BORING NO. CSY-RTC-1 

MATERIAL DESCRIPTION 

Trace: <5% 

Few: 5-15% 
Little: 15-25% 

Some: 25-40% 

POORLY GRADED SAND CSP). 
Medium dense, yellowish brown, moist, mostly fine 
sand, trace silt. 

POORLY GRADED SAND CSP) 
Similar to above except loose and dark yellowish orange. 

POORLY GRADED SAND CSP) 
Loose, greenish gray, wet, mostly fine sand, few medium sand, 
trace clay, trace shell fragments. 

SAND WITH CLAY CSP-SC) 

LOG OF WELL NO. CSY-RTC-1 

WELL CONSTRUCTION 

"'"' .. .. "'"' "'"' .. "'"' .. 
"'"'"' "'"'"' .. "'"' .. "'"' 

"'"' .. "' .. "' "'"'"' "'"'"' .. "' .. "'"' .. 
AAAAAA 

1.7 

4 Loose, greenish gray, wet, mostly fine sand, few clay, trace 

• 

shell fragments . 

.,._......,"""""--1 SANDY FAT CLAY CCHl 

• 

--~-

Medium stiff, greenish gray, wet, mostly clay, some fine sand, 
trace shell fragme~~· trace plant fragments. 

FATCLAY (CH) 
Soft, greenish gray, wet, mostly day, trace shell fragments. 

FATCLAYCCH) 
Similar to above 

FAT CLAY (CH) 
Similar to above except no shell fragments. 

FAT CLAY CCH) 
Similar to above. 

Boring Completion Date: December7, 1992 
Well Completion Date: December 7, 1992 

Well Development Date: December 1 O, 1992 

Drilling Method: Hollow-stem auger 

Depth to Water: 4.05' (TOG) 

~Grout 

[::;::::::::::::;:~:~::::J Sand IIIIIIID Bentonite 

Boring Diameter: 8 inches 
Ground Elevation: 6.63' (MSL) 

Top of Casing Elevation: 6.37' (MSL) 

Driller: J. Hallman 

Logged By: L. Bienkowski 



• 
SOUTHERN DIVISION NA VAL FACILITIES ENGINEERING COMMAND 

GROUNDWATER MONITORING WELL INSTALLATION REPORT 
LOCATION NAVAL RESERVE TRAINING CENTER CHARLESTON, SC 

LOG OF BORING NO. CSY-RTC-2 LOG OF WELL NO. CSY-RTC-2 

~ MATERIAL DESCRIPTION w 
~ ..J 

(/) 
w 

:c 
Ii: 
w 
Cl 

0 cc 
::E 
>-
(/) 

..J 
Cl.. 
::E 
<( 
(/) 

Trace: <5% Little: 15-25% 

Few: 5-15% Some: 25-40% 

POORLY GRADED SAND (SP) 
Medium dense, yellowish gray, dry, mostly fine 
sand, trace sill 

CLAYEY SAND (SC) 
Very loose, medium dark gray, wet, mostly fine sand, little 
clay, little sill 

CLAYEY SAND CSCl 
Similar to above. 

CLAYEY SAND CSCl 
Similar to above. 

FAT CLAY (CH) 
Soft, greenish gray, wet, mostly clay, trace shell fragments. 

FAT CLAY (CH) 
Similar to above. 

FAT CLAY (CH) 
9 Similar to above. 

Boring Completion Date: December 7, 1992 
Well Completion Date: December?, 1992 

Well Development Date: December9, 1992 

Drilling Method: Hollow-stem auger 

Depth to Water: 4.36' {TOG) 

WELL CONSTRUCTION 

5.0 

·10.0 

20.0 

A A A 
A A A 

A A A 
A A A 

A A A 
A A A 

~Grout 

A A A 
A A A 

A A A 
A A A 

A A A 
A A A 

1.6 
I 

1.3 

tm==~=~=~===~=~=~A Sand mlill Bentonite 

Boring Diameter: 8 inches 
Ground Elevation: 7.55' (MSL} 

Top of Casing Elevation: 7.20' {MSL) 

Driller: J. Hallman 

Logged By: L. Bienkowski 
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SOUTHERN DIVISION NAVAL FACILITIES ENGINEERING COMMAND 

.5 

GROUNDWATER MONITORING WELL INSTALLATION REPORT 
LOCATION NAVAL RESERVE TRAINING CENTER, CHARLESTON, SC 

LOG OF BORING NO. CSY-RTC-3 LOG OF WELL NO. CSY-RTC-3 

MATERIAL DESCRIPTION WELL CONSTRUCTION 

Trace: <5% 

Few: 5-15% 

Little: 15-25% 

Some: 25-40% 

POORLY GRADED SAND (SPl 
Loose, yellowish gray, moist, mostly fine sand, trace silt. 

LOW PLASTIC SILT CMLI 
2 Stiff, brownish yellow, moist, mostly fine silt, some clay, trace 

8.0 

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

.. .. .. .. ... .. .. ... ... .. .. ... ... ... ... ......... ... .. ... .. .. ... ........ .. ..... ... ... "' "' .. ... .. ... ... ... .. .. 
3.2 

_J_ 
1.6 

1-....w.&.+.L1-- fine sand. 
CLAYEY SAND CSC) 
Loose, grayish brown, moist, mostly fine sand, little clay, few 
silt 

POORLY GRADED SAND (SP) 
Very loose, yellowish brown, moist, mostly fine sand, few 
silt. 

No recovery. 

POORLY GRADED SAND WITH CLAY CSP-SC) 
Very loose, greenish gray, wet, mostly fine sand, few clay, 
few shell fragments. 

POORLY GRADED SAND WITH CLAY (SP-SC) 
Similar to above except trace silt 

POORLY GRADED SAND WITH CLAY CSP-SC) 

8 Similar to above. 

FAT CLAY (CH) 
Clay, olive gray, wet, mostly clay, few silt. 

Boring Completion Date: December 9, 1992 

Well Completion Date: December 9, 1992 

Well Development Date: December 10, 1992 

Drilling Method: Hollow-stem auger 

Depth to Water: 6.79' (TOG) 

20.0 10.0 

EZ33 Grout 

f::m~=~=~=~=~====N Sand IIIIIIllIIIIII Benton ite 

Boring Diameter: 8 inches 

Ground Elevation: 8.68' (MSL) 

Top of Casing Elevation: 8.38' (MSL) 

Driller: J. Hallman 

Logged By: L. Bienkowski 
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SOUTHERN DIVISION NA VAL FACILITIES ENGINEERING COMMAND 
GROUNDWATER MONITORING WELL INSTALLATION REPORT 

LOCATION NAVAL RESERVE TRAINING CENTER, CHARLESTON. SC 

LOG OF BORING NO. CSY-RTC-4 LOG OF WELL NO. ------

Cf) 

w 
...J a. . 
:2 

~ 

MATERIAL DESCRIPTION 

Trace: <5% 

Few: 5-15% 

Little: 15-25% 

Some: 25-40% 

POORLY GRADED SAND CSP). 
Loose, dark yellowish orange, moist, mostly fine sand, 
trace silt, trace clay. 

POORLY GRADED SAND CSP> 
Similar to above except very loose. 

CLAYEY SAND <SC) 
Loose, greenish gray, wet, mostly fine sand, few clay, few shell 
fragments. 

CLAYEY SAND (SC) 
Similar to above . 

CLAVEY SAND (SC) 
Similar to above. 

POORLY GRADED SAND (SP) 
Medium dense, olive gray, wet, mostly fine sand, few shell 
fragments. 

POORLY GRADED SAND (SP) 
Similar to above. 

FAT CLAY (CH) 
Stiff, medium dark gray, wet, trace shell fragments. 

FAT CLAY (CH) 
Similar to above except soft. 

Boring Completion Date: December 7, 1992 
Well Completion Date: 

Well Development Date: -----

Drilling Method: Hollow-stem auger 

Depth to Water: 

WELL CONSTRUCTION 

No well installed at this location 

Boring Diameter: 8 inches 

Ground Elevation: 6.77' {MSL) 

Top of Casing Elevation: 

Driller: J. Hallman 

Logged By: L. Bienkowski 
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SOUTHERN DIVISION NAVAL FACILITIES ENGINEERING COMMAND 

15 

20 

GROUNDWATER MONITORING WELL INSTALLATION REPORT 
LOCATION NAVAL RESERVE TRAINING CENTER, CHARLESTON, SC 

LOG OF BORING NO. CSY-RTC-5 LOGOFWELLNO. ------

MATERIAL DESCRIPTION 

Trace: <5% 

Few: 5-15% 

Little~ 15-25% 

Some: 25-40% 

POORLY GRADED SAND CSPl 
Medium dense, mottled brownish yellow and dark 
yellowish orange, moist, mostly fine sand, trace silt. 

POORLY GRADED SAND (SP) 
Similar to above except no dark yellowish orange. 

POORLY GRADED SAND (SPl 
Similar to above except wet. 

POORLY GRADED SAND WITH CLAY (SP-SC) 
Loose, medium gray, wet, mostly fine sand, trace silt, trace 
clay, trace shell fragments. 

Drill cuttings indicate similar sediments to bottom of 

6 
excavation. 

Boring Completion Date: December 9, 1992 
Well Completion Date: 

Well Development Date: -----

Drilling Method: Hollow-stem auger 

Depth to Water: 

WELL CONSTRUCTION 

No well installed at this location 

Boring Diameter: 8,inches 

Ground Elevation: 8.45' (MSL) 

Top of Casing Elevation: 

Driller: J. Hallman 

Logged By: L. Bienkowski 
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SOUTHERN DIVISION NAVAL FACILITIES ENGINEERING COMMAND 
GROUNDWATER MONITORING WELL INSTALLATION REPORT 

LOCATION NAVAL RESERVE TRAINING CENTER, CHARLESTON, SC 

LOG OF BORING NO. CSY-RTC-6 LOG OF WELL NO. ------

--.....---1 

MATERIAL DESCRIPTION 

Trace: <5% 

Few: 5-15% 

Little: 15-25% 

Some: 25-40% 

POORL V GRADED SAND CSP) 
Medium dense, dark yellowish orange, moist, mostly fine 
sand, trace silt, trace clay. 

SANDY FAT CLAY (CH) 
Very soft, medium gray, wet, mostly clay, some fine sand. 

CLAVEY SAND (SC) 
Very loose, greenish gray, wet, mostly fine sand, little clay, 
trace silt. 

POORLY GRADED SAND (SC) 
Very loose, greenish gray, wet, mostly fine sand, little 
medium sand, few shell fragments, trace clay . 

FATCLAYCCHl 
Soft, greenish gray, wet, mostly clay, few fine sand. 

FAT CLA V (CH) 
Similar to above except very soft and trace shell and plant 
fragments. 

SANDY FAT CLAY CCH) 
Very soft, greenish gray, wet, mostly clay, some fine sand, 
trace shell and plant fragments. 

FAT CLAY (CH) 
Soft, greenish gray, wet, mostly clay, trace fine sand, trace 

shell and plant fragments. 

FAT CLAY (CH) 
Similar to above except medium stiff. 

Boring Completion Date: December 7, 1992 
Well Completion Date: 

Well Development Date: 

Drilling Method: Hollow-stem auger 

Depth to Water: 

WELL CONSTRUCTION 

No well installed at this location 

Boring Diameter: 8 inches 

Ground Elevation: 6.78' (MSL) 

Top of Casing Elevation: 

Driller: J. Hallman 

Logged By: L. Bienkowski 
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DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
21 SS EAGLE DRIVE, P.O. BOX 19001 o· 

NORTH CHARLESTON, S.C. 29419-901 0 

COMMENTS ON INST ALLATIOl'IJ: 

WELL CONSTRUCTION DETAILS 

WELL NUMBER 647-1 

DATE OF INSTALLATION December 8, 1992 

1. Height of Casing above ground-~-.,....;F-'l'""u"""s""'h _______ _ 

2. Depth to first Coupling--4=·.;;:;..6.;;:;..6 __________ _ 

Coupling Interval Depths-----4 ....... 6_.6......._1..._4 __ . __ 6 __ 6 ______ _ 

3. Total Length of Blank Pipe _4.:.;...6;:;..6;:;.._ __ 

4. Type of Blank Pipe _2::.;·...;;0-'i"""'n""'c_h ...;;d"""'i a_._s;...;;c"""'h.._ .... 40""""""-P....:v_c'-------

5. Length of Screen 10.0 

6. Type of screen _o_._O_l _O_i_n_c_h_m_a_c_h_i_n_e_s_l ...... o_tt_e_d_P_v_c __ _ 

7. Length of Sump -0;..;..3;:;..4----

8. Total Depth of Boring 20.0 Hole Diameter 8" 

9. Depth to Bottom of Screen 14.66 

1 O. Type of Screen Fi 1 ter _ _,.S:....i.i....,l i ... c"""a ..... s....,a ... n~d.__ _______ _ 
5 1 /2 0.45-

Quantity Used bags SizeO 55 mm U/C 1-3 

11. Depth to Top of Filter _ .... 2 .... .4....._ __ 

Bentonite pellets 12. Type of Seal---------------------

Quantity used _1_/_2_5____..g_a_ll_o_n _b_u_ck_e_t _______ _ 

13. Depth to Top of Seal 1.4 

T --P~o ...... r ...... t~la ...... n __ d_T~v~P--e_l_.C~e~m~e--nt ________ _ 1 4. ype of Grout 

Grout Mixture 2% Bentonite 

Method of Placement __ S_h_o_v_e_l_l e_d_i D~P ..... 1 a ..... c ....... e _____ _ 

All measurements in feet except where noted. 
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DEPARTMENT OF THE NAVY 
SOUTHERN DIVIS'ION 

NAVAL FACILITIES ENGINEERING COMMAND 
21 55 EAGLE DR., P.O. BOX I 900 I 0 

NORTH CHARLESTON, S.C. 29419-901 0 

COMMENTS ON INST ALL AT I ON: 

WELL CONSTRUCTION DETAILS 

WELL NUMBER 647-2 

DATE OF INSTALLATION December 8, 1992 

1. Height of Casing above ground ... ----=-'F'-l:....:u:..:::s..:..:h ______ ___;~ 

2. Depth to first coupling--4.:.:.·.:::.6.:::.6 __________ _ 

Coup 1 ing I nterva 1 Depths ---=4..:..:. 6::..:6::;.:_.:...1 4-'-'.""'6""'6 ______ _ 

3. Total Length of Blank Pipe _4.:.:...6::::..6=----

4. Type of B 1 ank Pipe _.::2.:..:. O::......:.:i n..:...;C:::.:.h..:...:::.d.:..::i a::.:. . ...;;;5:..:;C:.:.h:.:... . ....;4:...:::0....;P"-V..:.....:::C ____ _ 

5. Length of Screen 10.0 

6. Type 0 f sere en --'o_ . .:::.0...:..1..;:;.0"'"'i:...;.;n:..:::c..:..:h...:.m.:..:.=a""'ch...:..1:.:..· n:..:::e'-s""'l:....:o..;:;t.:::.t e~d:::....:...P...:.V...;;;C:,__ __ 

7. Length of Sump ___;0::.:.·::::..3...:.4 __ 

8. Total Depth of Boring 20.0 Hole Diameter 8" 

9. Depth to Bottom of Screen 1 4.66 

1 0. Type of Screen Filter -"""S'-J..i .._.J i .... c""a_,,s..,.a ..... n .... d._ _______ _ 
0.45-

Quantity Used 5 bags Size0.55 mm U/C 1-3 

11. Depth to Top of Filter _ .... 2...,.5""---

12_ Type of Seal _B_e_n_to_n_i_t_e...:..p_e_l_le_t_s ________ __ 

Quantity used --'1 /'-2::.....;;5_....ga-'J'-J..:..o;.;.n ..;:b....:.uc.::c.:....:k..:..e..:..t --------

13. Depth to Top of seal -""1--.5 _____ _ 

14 T f G t Portland Type I Cement . ype o rou 

Grout Mixture 2% Bentonite 

Method of P 1 acem e nt -'-'S::...:h..:...;o::..:v~e:...:.1..:..:1 e::...:d:::.....:..:i n..:...i::.P..:..:l a:::.:c;:.;;e:.__ ____ _ 

All measurements in feet except where noted . 
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DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR., P.O. BOX I 9001 0 

NORTH CHARLESTON, S.C. 29419-90 I 0 

9 

@--

COMMENTS ON INST ALL AT I ON: 

WELL CONSTRUCTION DETAILS 

WELL NUMBER 647-3 

DATE OF INSTALLATION December 8, 1992 

1. Height of Casing above ground =--_,....;F'--'-'lu;;..;;s;.;..h--. ______ ..;.;;;._ 

2. Depth to first Coupling--4 ...... -.6"""6 ___________ _ 

Coup 1 ing I nterva 1 Depths' ____ 4'""'. 6 ..... 6;..o....1--4 ........... 6-.6 ______ _ 

3. Total Length of Blank Pipe _4.;..;...6.-.6 ____ _ 

4. Type of Blank Pipe---'2= ....... 0 ..... i ...... n ..... ch..;........;.;.d....,ia ........... s ..... c .... h ....... 4 __ 0 ___ P_.V ..... C..._ ___ _ 

5. Length of Screen 10.0 

6. Type of Screen 0.01 O inch machine slotted PVC 

7. Length of sump ---'o;...;..3.;;..4....;..._ __ 

8. Total Depth of Boring 20.0 Hole Diameter 8" 

9. Depth to Bottom of Screen 14.66 

1 0. Type of Screen Filter _ .... S:...i.i_,_l j...,,c""a'""s"'"'a..,..n-'"'d..__ _______ _ 
5 1 /2 0.45-

Quantity Used bags Size0.55 mm U/C 1-3 

11. Depth to Top of Filter _ .... 2"'"".8"---

Bentonite pellets 12. Type of Seal--------------------

au anti ty used _1_1_2_5__...g_a l_l_on_b_u_ck_e_t _______ _ 

13. Depth to Top of Seal --'-1.:....;.8'----

T f G Portland Type I Cement 14. ypeo rout--'-'-'------........... --------...-----------

Grout Mixture --""2'"""% ___ B_e_n_to ..... n""'1'""'· t_..e __________ _ 

Method of P 1 ace men t __ S ..... h ..... o"'""v'"-e""""l'"'"l"'"e"'"'d"""'i""'""n ..... p""""l'""a;...;;;c"""e _____ _ 

All measurements in feet except where noted. 
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DEPARTMENT OF THE NAVY 
• SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
2 155 EAGLE DR., P.O. BOX I 900 1 0 

NORTH CHARLESTON, 5.C. 29419-901 0 

9 
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WELL CONSTRUCTION DETAILS 

WELL NUMBER RTC-1. 

DATE OF INSTALLATION December 7, 1992 

1. Height of Casing above ground::;;..-.....,..:.F....;.1..;;.u=sh;..;..._ ______ _ 

2. Depth to first Coupling-_4 ....... 6 ..... 6....._ _________ _ 

Coup 1 ing I nterva 1 Depths __ 4_.6--6 ......... 1_4_.6 .... 6 ______ _ 

3. Total Length of Blank Pipe _4--.6.._6.__ __ 

4. Type of s 1 a nk pipe _2 __ . __ 0_1 .... · n .... c ..... h_.d ..... i.;.;.a. __ s--c"""h ...... _4 ...... 0_.....P _v __ c ____ _ 

5. Length of Screen 10.0 

6. Type 0 f screen _o_. 0..__1 O_i .... n c ..... h---.m_a--c_._h .... i n.._e ___ s 1 ...... o_t_t e ..... d .......... P ..... v .... c __ _ 

7. Length of Sump _o ...... 3 .......... 4 __ 

8. Total Depth of Boring 20.0 Hole Diameter 8" 

9. Depth to Bottom of Screen 1 4.66 

10. Type of screen Filter--S~il~i~c_a...,.s .... a....,,n .... d _______ _ 
0.45-

Quantity Used 3 bags Size0.55 mm u;c 1-3 

:;;.+---@ 11. Depth to Top of Filter _ ... 2"'"".7.__ __ 

Bentonite pellets 12. Type of Seal ____ _.._ ___________ _ 

ouant i ty used _3_1_4_5_g __ a_l l_o_n_b_u_c_k_e_t _______ _ 

13. Depth to Top of Seal __...1 ...... 7 ___ _ 

1 4 T G - _P_o_r_t_l a_n_d_T_.v ...... P_e_.._1 ..... c .... em .......... e_n_t ------. ype of rout 

Grout Mixture 2% Bentonite 

Method 0 f p 1 ace men t __ S--h_._o __ v __ e--1 J._e""'"d"-i"'""n"""p"""l"""a ..... ce..__ ____ _ 

COMMENTS ON INSTALLATION: e All measurements in feet except where noted. 



• 

• 

• 

DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR., P.O. BOX 19010 

NORTH CHARLESTON, S.C. 29419-90 I 0 

9 

@-

COMMENTS ON INST ALL AT I ON: 

3 

WELL CONSTRUCTION DETAILS 

WELL NUMBER RTC-2 

DATE OF INSTALLATION December 7, 1992 

1. Height of Casing above ground ... --........:.F....:1-"'u.;:;:.s:..:..h ______ --==--

2. Depth to first coupling--4..:.:.·.;::;..6.;::;..6 __________ _ 

coup 1 i ng I nterva 1 Depths _-....:4.;.;:.6:...::6'-'--'1-.4~.6-6 _______ _ 

3. Total Length of Blank Pipe _4..:.:.·.;::;..6.;::;..6 __ _ 

4. Type of B 1 ank pipe _2=. O:......:.:..i n!.::c~h....:d::..:i.:::a:.... S=ch:.:.:·-4~0::....!...P..!.V..-:::C:..._ ___ _ 

5. Length of Screen 10.0 

6. Type 0 f 5 creen ---::0:..:... 0;:;....:...1 O.:::.....:.i.:..:.n c.::.;h...;....;..:.m.;.;:a::..::c""'h""'i n""'e:;...::;,s_J o:...::t~t e.::;.;d:::...:...P...:.V....;:C;.__ __ 

7. Length of Sump -....:0:..:...3"'"4-"---

8. Total Depth of Boeing 20.0 Hole Diameter 8" 

9. Depth to Bottom of Screen 14.66 

10. Ty~e of ?_creen Filter--><S~i~li~ci.t.a_...su.1a.wn~d _______ _ 
0.45-

Quantity Used 4 bags SizeO 55 mm u;c 1-3 

11. Depth to Top of Filter _ ..... 2 ..... 9"'----

12_ Type of Seal _B_e_n_to_n_i_t_e~p_e_l_le_t_s ________ _ 

Quantity used __ 1 _5__..,g_a_l 1-o_n_b_u_c_k_e_t --------

13. Depth to Top of Seal --'-1"""'.6'-----

1 T f G t Portland Type I Cement 4. ype o rou 

Grout Mixture 2% Bentonite 

Method of Placement _....:S:::.:h..:.:o:...:v-=e~l-1 e'-"d'-i:..:...n'-'p""'l""'a~c.;::;..e ____ _ 

All measurements in feet except where noted . 



• 

• 

DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
2155 EAGLE DR., P.O. BOX 19001 0 

NORTH CHARLESTON, S.C. 29419-90 1 0 

9 

@-

3 

WELL CONSTRUCTION DETAILS 

WELL NUMBER RTC-3 

DATE OF INSTALLATION December 9, 1992 

1. Height of Casing above ground =-_,..:.F....:l-=u.:::.s:...:.h ______ _..;.;;;..... 

2. Depth to first Coupling-.....:7...:...6=6 __________ _ 

· Coup 1 i ng I nterva 1 Depths ---'-7.:....::. 6:...::6"-'-1'-'7""'".6;::;..6;::;.._ _____ _ 

3. Total Length of Blank Pipe ---..:7...:...6;::;...6::;..._ __ 

4. Type of Blank pipe ---'2:::.;·:..:::;0....;i:.:..:n.:::.c:...:.h ...:::d..:.;i a::.:.·....::S~c:;.:..h~ . .....:4.:::.0...:..P....;V:....:C::..,_ ___ _ 

5. Length of Screen _1:...:0::..:.·;::;..o __ 

6. Type 0 f 5 creen --::0...:..;. 0;::_.:,_1 O:::........:.;i n:..:..;c:::..:.h.:....:..:.m:..;a:..;c..:..;h..:.:i n..:.:e::.....:::..s .:.:::1 o:...:t~t;::;..ed:::....:...P....:V..::C:;__ __ 

7. Length of Sump --'0::..:.·;::;..3....:4--

8. Total Depth of Boeing 20.0 Hole Diameter 8" 

9. Depth to Bottom of Screen 17.66 

10. Type of Screen Filter --><S~i lwi~c!.l..a.,,.st.!<lau....in.i.i.d _______ _ 
4 112 0.45-· -

Quantity Used bags Size 0.,55 mm U/C ___..l_-.._3 __ 

~--@ 11. Depth to Top of Filter _ _,4.....,8.__ __ 

Beotonite pellets 12. Type of Seal------'------'---------

Quantity Used _1_5___...g_a_ll_o_n_b_u_c_k_e t ________ _ 

13. Depth to Top of Seal _;::;..3.:.:;;.2=------

G) __ 14 T f G t Portland Type I Cement . ype o rou 

Grout Mixture 2% Bentonite 

Method of Placement _....;S:;..:h..:..;o:...:v....;:;e..:..1.:....::1 e:...:d:....:...:.i n'""'p._l:..;:;a:..:::;c..:;.e ____ _ 

COMMENTS ON INSTALLATION: 

9 All measurements in feet except where noted. 
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APPENDIXD 

RISING HEAD PLOTS 
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APPENDIXE 

HYDRAULIC CONDUCTMTY TEST DATA 

• 

• 



CSY-647-1 Wed, Feb 17, 1993 8:02 AM 

Time (Min) Drawdown (Ft) 

.~ 
0.0233 1.50 
0.0266 1.50 

3 0.0300 0.99 
4 0.0333 0.87 
5 0.0500 1.02 
6 0.0666 1.07 
7 0.0833 1.07 
8 0.1000 1.06 
9 0.1166 1.04 

1 0 0.1333 1.13 

11 0.1500 1.11 
12 0.1666 1 .11 
13 0.1833 0.99 
14 0.2000 0.99 
15 0.2166 0.98 
16 0.2333 0.97 
17 0.2500 0.96 
18 0.2666 0.96 
19 0.2833 0.95 
20 0.3000 0.94 
21 0.3166 0.94 
22 0.3333 0.93 
23 0.4167 0.90 
24 0.5000 0.87 
25 0.5833 0.85 
26 0.6667 0.83 

.27 0.7500 0.80 
28 0.8333 0.79 
29 0.9167 0.77 
30 1.0000 0.75-
31 1.0833 0.73 
32 1 .1667 0.72 
33 1.2500 0.70 

34 1.3333 0.68 
35 1.4166 0.67 
36 1.5000 0.66 
37 1.5833 0.65 
38 1.6667 0.63 
39 1.7500 0.62 
40 1.8333 0.61 

41 1.9167 0.60 
42 2.0000 0.59 
43 2.5000 0.53 
44 3.0000 0.48 
45 3.5000 0.43 
46 4.0000 0.39 
47 4.5000 0.35 
48 5.0000 0.32 
49 5.5000 0.29 
50 6.0000 0.26 
51 6.5000 0.24 

.52 
7.0000 0.21 

53 7.5000 0.19 
54 8.0000 0.17 
55 8.5000 0.15 
56 9.0000 0.13 



.~ 
59 
60 

• 

• 

Time (Min) Drawdown (Ft) 

9.5000 
10.0000 
12.0000 
14.0000 

0.12 
0.10 
0.05 
0.01 

CSY-647-1 Wed, Feb 17, 1993 8:02 AM 



CSY-647-2 Wed, Feb 17, 1993 8:04 AM 

Time (Min) Drawdown (Ft) 

.~ 
0.0233 2.07 
0.0266 1.40 

3 0.0300 1.09 
4 0.0333 1.38 
5 0.0500 1.43 
6 0.0666 1.35 
7 0.0833 1.30 
8 0.1000 1.26 
9 0.1166 1.23 

1 0 0.1333 1.21 
11 0.1500 1.18 
12 0.1666 1.16 
13 0.1833 1.14 
14 0.2000 1. 11 
15 0.2166 1.09 
16 0.2333 1.07 
17 0.2500 1.06 
18 0.2666 1.04 
19 0.2833 1.02 
20 0.3000 1.00 
21 0.3166 0.99 
22 0.3333 0.97 
23 0.4167 0.90 
24 0.5000 0.84 
25 0.5833 0.79 
26 0.6667 0.74 

-~ 
0.7500 0.70 
0.8333 0.66 

29 0.9167 0.63 
30 1.0000 0.59 
31 1.0833 0.56 
32 1.1667 0.54 
33 1.2500 0.51 
34 1.3333 0.49 
35 1 .4166 0.47 
36 1.5000 0.45 
37 1.5833 0.43 
38 1.6667 0.41 
39 1. 7500 0.40 
40 1.8333 0.39 
41 1.9167 0.37 
42 2.0000 0.36 
43 2.5000 0.30 
44 3.0000 0.25 
45 3.5000 0.22 
46 4.0000 0.19 

47 4.5000 0.17 
48 5.0000 0.15 
49 5.5000 0.14 
50 6.0000 0.13 

51 6.5000 0. 11 
52 7.0000 0.11 .! 7.5000 0.10 

8.0000 0.10 
55 8.5000 0.09 
56 9.0000 0.08 



•

57 
58 
59 
60 

• 

• 

Time (Min) Drawdown (Ft) 

9.5000 
10.0000 
12.0000 
14.0000 

0.08 
0.08 
0.07 
0.06 

CSY-647-2 Wed, Feb 17, 1993 8:04 AM 



CSY-647-3 Wed, Feb 17, 1993 8:05 AM 

Time (Min) Drawdown (Ft) 

.~ 
0.0233 1.69 
0.0266 1.15 

3 0.0300 0.99 
4 0.0333 1.23 
5 0.0500 1.02 
6 0.0666 0.99 
7 0.0833 0.96 
8 0.1000 0.93 
9 0.1166 0.91 

1 0 0.1333 0.88 
11 0.1500 0.87 
12 0.1666 0.85 
13 0.1833 0.84 
14 0.2000 0.82 
15 0.2166 0.81 
16 0.2333 0.80 
17 0.2500 0.79 
18 0.2666 0.77 
1 9 0.2833 0.76 
20 0.3000 0.75 
21 0.3166 0.74 
22 0.3333 0.74 
23 0.4167 0.69 
24 0.5000 0.65 
25 0.5833 0.62 
26 0.6667 0.59 

-~ 
0.7500 0.56 
0.8333 0.54 

29 0.9167 0.51 
30 1.0000 0.49 
31 1.0833 0.48 
32 1.1667 0.45 
33 1.2500 0.44 
34 1.3333 0.42 
35 1.4166 0.41 
36 1.5000 0.39 
37 1.5833 0.38 
38 1.6667 0.37 
39 1.7500 0.36 
40 1.8333 0.34 

41 1.9167 0.33 
42 2.0000 0.33 
43 2.5000 0.27 
44 3.0000 0.24 
45 3.5000 0.21 
46 4.0000 0.18 
47 4.5000 0.16 
48 5.0000 0.15 
49 5.5000 0.13 
50 6.0000 0.12 
51 6.5000 0.11 .; 7.0000 0.10 

7.5000 0.10 
54 8.0000 0.09 
55 8.5000 0.09 
56 9.0000 0.08 



CSY-647-3 Wed, Feb 17, 1993 8:05 AM 

Time (Min) Drawdown (Ft) 

--~ 
9.5000 0.07 

10.0000 0.07 
59 12.0000 0.07 
60 14.0000 0.05 
61 16.0000 0.05 
62 18.0000 0.05 
63 20.0000 0.04 
64 22.0000 0.04 
65 24.0000 0.04 
66 26.0000 0.04 
67 28.0000 0.03 
68 30.0000 0.03 
69 32.0000 0.03 
70 34.0000 0.03 
71 36.0000 0.03 
72 38.0000 0.03 
73 40.0000 0.03 
74 42.0000 0.03 
75 44.0000 0.03 
76 46.0000 0.03 
77 48.0000 0.03 
78 50.0000 0.03 
79 52.0000 0.03 

• 

• 



--·-·-----------~ --~- - - . ~--------.. ____ ... _. __ ----- - I . 

CSY-RTC-1 Wed, Feb 17, 1993 8:09 AM 

Time (Min) Drawdown (Ft) 

.~ 
0.0266 2.32 
0.0300 0.51 

3 0.0333 0.53 
4 0.0500 1.39 
5 0.0666 1.11 
6 0.0833 1.21 
7 0.1000 1.09 
8. 0.1166 1.00 
9 0.1333 0.85. 

10 0.1500 1.03 
11 0.1666 0.74 
12 0.1833 0.76 
13 0.2000 0.66 
14 0.2166 0.73 
15 0.2333 0.66 
1 6 0.2500 0.67 
17 0.2666 0.60 
18 0.2833 0.67 
1 9 0.3000 0.71 
20 0.3166 0.54 
21 0.3333 0.53 
22 0.4167 0.39 
23 0.5000 0.36 
24 0.5833 0.34 
25 0.6667 0.29 
26 0.7500 0.20 

-~ 
0.8333 0.12 
0.9167 0.23 

29 1.0000 0.20 
30 1.0833 0.15 
31 1.1667 0.14 
32 1.2500 0.16 
33 1.3333 0.15 
34 1.4166 0.14 
35 1.5000 0.11 
36 1.5833 0.10 
37 1.6667 0.13 
38 1.7500 0.12 
39 1 .8333 0.08 
40 1.9167 0.08 
41 2.0000 0.11 
42 2.5000 0.10 
43 3.0000 0.06 
44 3.5000 0.08 
45 4.0000 0.04 
46 4.5000 0.03 
47 5.0000 0.07 
48 5.5000 0.03 
49 6.0000 0.05 
50 6.5000 0.05 
51 7.0000 0.02 .; 7.5000 0.05 

8.0000 0.05 

54 8.5000 0.03 
55 9.0000 0.04 
56 9.5000 0.01 



• 

• 

Time (Min) Drawdown (Ft) 

10.0000 
12.0000 

0.03 
0.03 

CSY-RTC-1 Wed, Feb 17, 1993 8:09 AM 



CSY-RTC-2 Wed, Feb 17, 1993 8:10 AM 

Time (Min) Drawdown (Ft) 

-~ 
0.0200 1.63 
0.0233 1.54 

3 0.0266 1.49 
4 0.0300 1.49 
5 0.0333 1.45 
6 0.0500 1.34 
7 0.0666 1.25 
8 0.0833 1.18 
9 0.1000 1.11 

1 0 0.1166 1.06 
11 0.1333 1.01 
12 0.1500 0.97 
13 0.1666 0.93 
14 0.1833 0.90 
15 0.2000 0.86 
16 0.2166 0.84 
17 0.2333 0.81 
18 0.2500 0.78 
19 0.2666 0.75 
20 0.2833 0.73 
21 0.3000 0.72 
22 0.3166 0.69 
23 0.3333 0.67 
24 0.4167 0.58 
25 0.5000 0.51 
26 0.5833 0.45 

-~ 
0.6667 0.39 
0.7500 0.35 

29 0.8333 0.32 
30 0.9167 0.28 
31 1.0000 0.25 
32 1.0833 0.23 
33 1.1667 0.20 
34 1.2500 0.19 
35 1.3333 0.17 
36 1 .4166 0.15 
37 1.5000 0.14 
38 1.5833 0.13 
39 1.6667 0.12 
40 1.7500 0. 11 
41 1.8333 0.10 
42 1.9167 0.10 
43 2.0000 0.09 
44 2.5000 0.06 

45 3.0000 0.05 
46 3.5000 0.03 
47 4.0000 0.03 
48 4.5000 0.03 

49 5.0000 0.02 
50 5.5000 0.02 
51 6.0000 0.02 .; 6.5000 0.02 

7.0000 0.02 
54 7.5000 0.01 
55 8.0000 0.01 
56 8.5000 0.01 



CSY-RTC-2 Wed, Feb 17, 1993 8:1 o AM 

Time (Min) Drawdown (Ft) 

.57 9.0000 0.01 
58 9.5000 0.01 
59 10.0000 0.01 
60 12.0000 0.01 
61 14.0000 0.01 

• 



CSY-RTC-3 Wed, Feb 17, 1993 8:13 AM 

Time (Min) Drawdown (Ft) 

.~ 
0.0200 1.56 
0.0233 1.48 

3 0.0266 1.44 
4 0.0300 1.43 
5 0.0333 1.41 
6 0.0500 1.38 
7 0.0666 1.35 
8 0.0833 1.33 
g 0.1000 1.31 

10 0.1166 1.30 
11 0.1333 1.29 
12 0.1500 1.27 
13 0.1666 1.27 
14 0.1833 1.26 
15 0.2000 1.25 
16 0.2166 1.24 
17 0.2333 1.23 
18 0.2500 1.22 
1 9 0.2666 1.22 
20 0.2833 1.21 
21 0.3000 1.20 
22 0.3166 1.20 
23 0.3333 1.19 
24 0.4167 1.15 
25 0.5000 1.12 
26 0.5833 1.10 

-~ 
0.6667 1.07 
0.7500 1.05 

29 0.8333 1.02 
30 0.9167 1.00 
31 1.0000 0.98 
32 1.0833 0.95 
33 1.1667 0.93 
34 1.2500 0.91 
35 1.3333 0.89 
36 1.4166 0.87 
37 1.5000 0.85 
38 1.5833 0.84 
39 1.6667 0.82 
40 1.7500 0.80 
41 1.8333 0.78 
42 1.9167 0.77 
43 2.0000 0.75 
44 2.5000 0.67 
45 3.0000 0.59 
46 3.5000 0.53 
47 4.0000 0.47 
48 4.5000 0.42 
49 5.0000 0.38 
50 5.5000 0.34 
51 6.0000 0.30 

-~ 
6.5000 0.27 
7.0000 0.24 

54 7.5000 0.21 
55 8.0000 0.19 
56 8.5000 0.16 



CSY-RTC-3 Wed, Feb 17, 1993 8:13 AM 

Time (Min) Drawdown (Ft} 

~: 
9.0000 0.14 
9.5000 0.13 

10.0000 0.11 
60 12.0000 0.05 
61 14.0000 0.01 

• 

• 



• • • 
TABLE 

SUMMARY OF FIELD PERMEABILITY TEST RESULTS 

SLUG TEST ANALYSIS - MODIFIED BOUWER-RICE METHOD 

Client: NAVFAC 

Location: Charleston Naval Base 
Job Number: Cl339 

Analysis Date: Feb. 9, 1993 

Assumed porosity of the sand pac: 0.30 

Well 

Numbe re re' Le rw Le/rw Lw H A B c yo yt t K K K T ln(H-Lw) 

rw 

feet feet feet feet feet feet feet feet sec ft/sec ft/day cm/sec gpd/ft 

647-1 0.167 0 .167 10.00 0.330 30.30 11. 97 6.87 2.10 0.40 1. 50 0.900 0.400 240 l.32E-05 1.14 4.04E-04 59 0.000 

647-2 0.167 0.167 10.00 0.330 30.30 13.21 7.33 2.10 0.40 1. 50 0.900 0.200 180 3.35E-05 2.90 l.02E-03 159 0.000 

647-3 0 .167 0.167 10.00 0.330 30.30 12.09 7.35 2.10 0.40 1. 50 0.310 0.100 420 1. 06E-05 0.91 3.23E-04 50 0.000 

RTC-1 0.167 0 .167 10.00 0.330 30.30 11. 47 2.32 2.10 0.40 1. 50 0.330 0.090 120 4.20E-05 3.63 l.28E-03 63 0.000 

RTC-2 0 .167 0.167 10.00 0.330 30.30 10.98 3.18 2 .10 o. 40 1. 50 0.700 0.010 240 6.79E-05 5.87 2.07E-03 140 0.000 

RTC-3 0.167 0.167 10.00 0.330 30.30 12.74 3.12 2.10 o. 40 1. 50 1. 200 0.500 210 l.66E-05 1. 43 5.05E-04 33 0.000 

NOTES Tests have been analyzed according to Bouwer and Rice (1976), and Bouwer (1989) 
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APPENDIXF 

HYDRAULIC GRADIENT CALCULATIONS 

• 

• 



• 

• 

• 

FMWTC Site 

Hydraulic Gradient Calculatiens 

Calculations: 

6.23'-5. 1 o· = 1. 13· in 30 · 
6.23'-5.86' = 0.37' 
1. 13 = 0.37 
30 10 

0.37' I 1 O' = 0.037 ft/ft 

Direction of 
Ground-Water 
Flow 

Scale: 

1" = 1 o· 

6.23' 



• 

• 

2.54' 

csY-R1C-2 
2.84' 

~ 
2.84'-'\ .59' ::: '.25' \I\ 75' 

2.e4·-2.32' ""o.s2 

¢:: J252. 
75 3\ 
o.s2· 130· === o.o '7 1t1ft 

csY-R1C-\ 
2.32' 

01rect\on of Gro nct-Water now 

2.32' 

csY-R1C-3 
I .59' 
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APPENDIX G 

ANALYTICAL RESULTS 



. s L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC . 

• 5102 LaRoche Avenue •Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO 

46152-1 
46152-2 
46152-3 
46152-4 
46152-5 

Mr. John Cox 
SEC Donohue 
2694A Lake Park Drive 
Charleston, SC 29418 

LOG NO: S2-46152 

Received: 10 DEC 92 

Project: SDG#SEC09 C-1339 CAR AT NAVY BASE 
Sampled By: Client 

REPORT OF RESULTS Page 1 

SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES DATE SAMPLED SDG# 

SEC-CHAS-1418 
SEC-CHAS-1419 
SEC-CHAS-1420 
SEC-CHAS-1421 
SEC-CHAS-1422 

' 

12-08-92 
12-09-92 
12-08-92 
12-08-92 
12-08-92 

SEC09 
SEC09 
SEC09 
SEC09 · 
SEC09 

----------- -------------------------------------------------- -----------------------
PARAMETER 46152-1 46152-2 46152-3 46152-4 46152-5 

•
Lead (7421) 
Lead (7421), mg/kg dw 3.5 11.4 

12.23.92 
35.6 21.2 32.0 

• 

Date Analyzed 12.23.92 
Hydrocarbons (Modified 8015 - Ext.) 

Hydrocarbons as Kerosene, mg/kg dw 12U 
Hydrocarbons as Diesel 12U 

Fuel, mg/kg dw 
Hydrocarbons as Heavy Oils, mg/kg dw 28 
Hydrocarbons as Mineral 12U 
Spirits, mg/kg dw 

Hydrocarbons as Varsol, mg/kg dw 12U 
Hydrocarbons as Fuel Oil, mg/kg dw 12U 
Date Extracted 12.15.92 

14U 
14U 

45 
14U 

14U 
14U 

12.15.92 

12.23.92 12.23.92 12.23.92 

22U 15U 22U 
22U 15U 22U 

100 140 120 
22U lSU 22U 

22U 15U 22U 
22U 15U 22U 

12.15.92 12.15.92 12.15.92 
Date Analyzed 12.17.92 12.17.92 12.17.92 12.17.92 12.17.92 

Percent Solids, % 85 % 70 % 46 % 67 % 46 % 

Laboratory locations in Savannah, GA • Tallahassee, FL • Mobile, AL 0 Deerfield Beach, FL • Tampa, FL 



SL SAVANNAH LABORATORIES 
& ENVIR_ONMENTAL SERVICES, INC . 

• 5102 LaRoche Avenue •Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO: S2-46152 

Mr. John Cox 
SEC Donohue 
2694A Lake Park Drive 
Charleston, SC 29418 

-Received: 10 DEC 92 

Project: SDG#SEC09 C-·1339 CAR AT NAVY BASE 
Sampled By: Client 

REPORT OF RESULTS Page 2 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES DATE SAMPLED SDG# 

46152-6 
46152-7 
46152-8 
46152-9 
46152-10 

SEC-CHAS-1423 
SEC-CHAS-1424 
SEC-CHAS-1425 
SEC-CHAS-1426 
SEC-CHAS-1427 

12-08-92 
12-07-92 
12-07-92 
12-.07-92 
12-07-92 

SEC09 
SEC09 
SEC09 
SEC09 
SEC09 . 

PARAMETER 46152-6 46152-7 46152-8 46152-9 46152-10 

Lead (7421) 

• 
Lead (7421), mg/kg dw 15.4 
Date Analyzed 12.23.92 

4.3 
12.23.92 

4.6 
12.23.92 

4.0 
12.23.92 

6.6 
12.23.92 

• 

Hydrocarbons (Modified 8015 - Ext.) 
Hydrocarbons as Kerosene, mg/kg dw 19U 
Hydrocarbons as Diesel 19U 
Fuel, mg/kg dw 

Hydrocarbons as Heavy Oils, mg/kg dw 74 
Hydrocarbons as Mineral 19U 
Spirits, mg/kg dw 

Hydrocarbons as Varsol, mg/kg dw 19U 
Hydrocarbons as Fuel Oil, mg/kg dw 19U 

16U 
16U 

l6U 
16U 

16U 
l6U 

. .15U 
lSU 

15U 
15U 

lSU 
15U 

13U 
13U 

24 
13U 

1.3U 
1.3U 

17U 
17U 

28 
17U 

17U 
17U 

Date Extracted 
Date Analyzed 

Percent Solids, % 

12.15.92 12.15.92 12.15.92 12.15.92 12.15.92 
12.17.92 12.17.92 12.17.92 1.2.17.92 12.17.92 

53 % 64 % 66 % 78 % 58 % 

Laboratory locations in Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC . 

• 5102 LaRoche Avenue •Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 
LOG NO: S2-46152 

Mr. John Cox 
SEC Donohue 
2694A Lake Park Drive 
Charleston, SC 294i8 

-R~ceived: 10 DEC 92 

Project: SDG#SEC09 C-1339 CAR AT NAVY BASE 
Sampled By: Client 

REPORT OF RESULTS Page 3 

LOG NO 

46152-1.1 
46152-12 

SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES 

SEC-CHAS-1428 
SEC-CHAS-1429 

DATE SAMPLED 

12-09-92 
12-09-92 

SDG# 

SEC09 
SEC09 

PARAMETER 46152-11 46152-12 

Lead (7421.) 
Lead (7421.), mg/kg dw 
Date Analyzed 

Hydrocarbons (Modified 8015 ~ Ext.) 

----------

7.8 
12.23.92 

---------- - - - - - - - -·- -

3.6 
12.23.92 

• 

Hydrocarbons as Kerosene, mg/kg dw 
Hydrocarbons as Diesel Fuel, mg/kg dw 
Hydrocarbons as Heavy Oils, mg/kg dw 

l4U 
l4U 

49 

l4U 
14U 
14U 

• 

Hydrocarbons as Varsol, mg/kg dw-
Hydrocarbons as Fuel Oil, mg/kg dw 
Hydrocarbons as Mineral Spirits, mg/kg dw 
Date Extracted 
Date Analyzed 

Percent Solids, ~ 

14U 
l4U 
14U 

12.15.92 
12.17.92 

70 ~ 
----------

l4U 
l4U 
14U 

12.15.92 
12.17.92 

72 ~ 
---------- ----------

Laboratory locations in Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



' ............................... ~ ....... ·--·"-·~·- --·-··· .~ .. ·---·. 

SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC . 

• 5102 LaRoche Avenue• Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO 

46152-13 
46152-14 
46152-15 
46152-16 
46152-17 

Mr. John Cox 
SEC Donohue 
2694A Lake Park Drive 
Charleston, SC 29418 

LOG NO: S2-46152 

~-Received: 10 DEC 92 

Project: SDG#SEC09 C~1339 CAR AT NAVY BASE 
Sampled By: Client 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID 

Detection Limits-Solid 
Method Blank Result 
Lab Control Standard (LCS) Result/Duplicate 
LCS EX:pected Value 
LCS % Recovery/Duplicate 

Page 4 

SDG# 

SEC09 
SEC09 
SEC09 
SEC09 
SEC09 · 

PARAMETER 46152-13 46152-14 46152-15 46152-16 46152-17 

Lead (7421) 
• Lead (7421), mg/kg dw o.so a.sou 4.81/4.68 4.74 101/99 % 

Date Analyzed 12.23.92 12.23.92 

• 

Hydrocarbons (Modified 8015 - Ext.) 
Hydrocarbons as Kerosene, mg/kg dw 
Hydrocarbons as Diesel 
Fuel, mg/kg dw 

10 
10 

Hydrocarbons as Heavy Oils, mg/kg dw 10 
Hydrocarbons as Mineral 10 
Spirits, mg/kg dw 

Hydrocarbons as Varsol, mg/kg dw 
Hydrocarbons as Fuel Oil, mg/kg dw 
Date Extracted 
Date Analyzed 

10 
10 

lOU 

lOU 21. 6/22 .1 

lOU 

lOU 

lOU 
10U 

12.15.92 
12.16.92 

12.15.92 
12.16.92 

33.3 65/66 % 

Laboratory locations in Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC . 

• 5102 LaRoche Avenue• Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

Mr_ John Cox 
SEC Donohue 
2694A Lake Park Drive 
Charleston, SC 29418 

LOG NO: 82-46152 

"R~ceived: 10 DEC 92 

Project: SDG#SEC09 C-1339 CAR AT NAVY BASE 
Sampled By: Client 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID 

46152-18 LCS Control Limit 
46152-19 LCS % RPD 
46152-20 % RPD Control Limits 

PARAMETER 

Lead (7421) 
Lead (7421) , % 

Ext.) 

46152-18 

70-130 % 

46152-19 

2.0 % 

Page 5 

SDG# 

SEC09 
SEC09 
SEC09 

46152-20 

<30 % 

Hydrocarbons (Modified 8015 -

• 
Hydrocarbons as Diesel Fuel, 
---------------------------~-

'% 40-140 % 1.5 % <40 % 

---------- ---------- ---------- ---------- ----------

·• 
Laboratory focaUons in Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC . 

• 5102 LaRoche Avenue• Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 
LOG NO: 82-46152 

-Received: 10 DEC 92 
Mr. John Cox 
SEC Donohue 
2694A Lake Park Drive 
Charleston, SC 29418 

Project: SDG#SEC09 C-~339 CAR AT NAVY BASE 
Sampled By: Client 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID DATE SAMPLED 

46152-21 
46152-22 

SEC-CHAS-1418 Matrix Spike % Recovery 
SEC-CHAS-1418 Matrix Spike Dup. % Recovery 

12-08-92 
12-08-92 

PARAMETER 46152-21 46152-22 

Lead (7421) 
Lead (7421), % 

Hydrocarbons (Modified 8015 - Ext.) 
Hydrocarbons as Diesel Fuel, % 

93 % 115 % 

79 % 91 % 

Page 6 

SDG# 

SEC09 
SEC09 

•- -- -- -- - - - -- - - - - - - - - - - - - - - - .- - - - - - - - - - - -
Methods: EPA SW-846 

Steven J. Whi t[f/ 

• 
Laboratory locations in Savannah, GA " Tallahassee, FL • Mobile, AL ., Deerfield Beach, FL • Tampa, FL 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC . 

• 5102 LaRoche Avenue• Savannah, GA 31404 • (912) 354-7858 •Fax (912) 352-0165 

Mr. John Cox 
SEC Donohue 
2694A Lake Park Drive 
Charleston, SC 29418 

LOG NO: 82-46415 

Received: 22 DEC 92 

Project: SDG#SEC10 C-1339 Annex 14-NAVFAC 
Sampled By: Client 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

46415-1 
46415-2 
46415-3 
46415-4 
46415-5 

PARAMETER 

SEC-CHAS-1446 
SEC-CHAS-1447 
SEC-CHAS-1448 
SEC-CHAS-1449 
SEC-CHAS-1450 

46415-1 

~ydrocarbons (Modified 8015 - Ext.) 
~Hydrocarbons as Kerosene, mg/l 0.30U 

Hydrocarbons as Diesel Fuel, rng/l 0.30U 
Hydrocarbons·as Heavy Oils, rng/l 0.30U 
Hydrocarbons as Mineral 0.30U 
Spirits, rng/l 

Hydrocarbons as Varsol, rng/l 0.30U 
Hydrocarbons as Fuel Oil, rng/l 0.30U 
Date Extracted 
Date Analyzed 

Hydrocarbons (Modified 8015) 
Hydrocarbons as Gasoline, mg/l 
Date Analyzed 

Lead (7421) 
Lead (7421), ug/l 
Date Analyzed 

pH (150 .1) 
pH, units 
Date Analyzed 

Specific Conductance (120.1) 
Specific Conductance, umhos/cm 
Date Analyzed 

• 

12.28.92 
12 .31.92 

0.50U 
12.31.92 

67.0 
01.13.93 

7.4 
12.22.92 

1800 
12.23.92 

46415-2 
----------

0.30U 
0.30U 
0.30U 
0.30U 

0.30U 
0.30U 

12.28.92 
12.31.92 

0.050U 
12.31.92 

21. 7 
01.13.93 

6.9 
12.22.92 

400 
12.23.92 

46415-3 
----------

0.30U 
0.30U 
0.30U 
0.30U 

0.30U 
0.30U 

12.28.92 
12 .31.92 

0.050U 
12 .31.92 

30.9 
01.13.93 

7.3 
12.22.92 

10000 
12.23.92 

DATE SAMPLED 

12-21-92 
12-21-92 
12-21-92 
12-21-92 
12-21-92 

46415-4 

0.30U 
0.30U 
0.30U 
0 .30U 

0.30U 
0.30U 

12.28.92 
12 .31.92 

0.050U 
12. 31.92 

202 
01.26.93 

7.0 
12.22.92 

6000 
12.23.92 

Page 1 

SDG# 

SEClO 
SEClO 
SEClO 
SEClO 
SEClO 

46415-5 

0.30U 
0 .30U 
0.30U 
0.30U 

0.30U 
0.30U 

12.28.92 
12.31.92 

0.050U 
12.31.92 

57.8 
01.26.93 

6.7 
12.22.92 

14000 
12.23.92 

Laboratory locations in Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC . 

• 5102 LaRoche Avenue• Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO: 82-46415 

Mr. John Cox 
SEC Donohue 
2694A Lake Park Drive 
Charleston, SC 29418 

~Received: 22 DEC 92 

Project: SDG#SEClO C-1339 .Annex 14-NAVFAC 
Sampled By: Client 

REPORT OF RESULTS Page 2 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED SDG# 

46415-1 
46415-2 
46415-3 
46415-4 
46415-5 

SEC-CHAS-1446 
SEC-CHAS-1447 
SEC-CHAS-1448 
SEC-CHAS-1449 
SEC-CHAS-1450 

12-21-92 
12-21-92 
12-21-92 
12-21-92 
12-21-92 

SEClO 
SEClO 
SEClO 
SEClO 
SEClO 

PARAMETER 46415-1 46415-2 46415-3 46415-4 46415-5 

Semivolatile Organics (8270) 

• 
Naphthalene, ug/l 
2-Chloronaphthalene, ug/l 
Acenaphthylene, ug/l 

lOU 
lOU 
lOU 

lOU 
lOU 
lOU 

0.7J lOU O.SJ 
lOU lOU lOU 
lOU lOU lOU 

• 

Acenaphthene, ug/l 
Fluorene, ug/l 
Phenanthrene, ug/l 
Anthracene, ug/l 
Fluoranthene, ug/l 
Pyrene, ug/l 
Chrysene, ug/l 
Benzo(a)Anthracene, ug/l 
Benzo(b)£luoranthene, ug/l 
Benzo(k)fluoranthene, ug/l 
Benzo(a)pyrene, ug/l 
Indeno(l,2,3-cd)pyrene, ug/l 
Dibenz(a,h)anthracene, ug/l 
Benzo(g,h,i)perylene, ug/l 
2-Methy~naphthalene, ug/l 
Surrogate-NEZ % Rec 
Surrogate-2FBP % Rec 
Surrogate-TPH % Rec 
Date Extracted 
Date Analyzed 

lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 

52 % 
51 % 
37 % 

12_28.92 
01.12.93 

----------

lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
10U 
lOU 
lOU 
lOU 
lOU 

82 % 
79 % 

56 % 

12.28.92 
01.12.93 

----------

lOU lOU lOU 
lOU lOU lOU 
lOU lOU lOU 
lOU lOU lOU 
lOU 10U lOU 
lOU lOU lOU 
lOU lOU lOU 
lOU lOU lOU 
lOU lOU lOU 
lOU lOU lOU 
10U lOU lOU 
lOU lOU lOU 
lOU lOU lOU 
lOU lOU lOU 
lOU lOU lOU 

63 % 75 % 86 % 
65 % 73 % 74 % 

74 % 81 % 35 % 

12.28.92 12.28 . .92 12.28.92 
01.12.93 01.12.93 01.12.93 

---------- ---------- ----------

Laboratory locations in Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC . 

• 5102 LaRoche Avenue •Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO: S2-46415 

Mr. John Cox 
SEC Donohue 
2694A Lake Park Drive 
Charleston, SC 29418 

-Received: 22 DEC 92 

Project: SDG#SEC10 C-1339 Annex 14-NAVFAC 
Sampled By: Client 

REPORT OF RESULTS Page 3 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED SDG# 

46415-1 
46415-2 
46415-3 
46415-4 
46415-5 

SEC-CHAS-1446 
SEC-CHAS-1447 
SEC-CHAS-1448 
SEC-CHAS-1449 
SEC-CHAS-1450 

12-21-92 
12-21-92 
12-21-92 
12-21-92 
12-21-92 

SEClO 
SEClO 
SEC10 
SEC10 
SEClO 

PARAMETER 46415-1 4~415-2 46415-3 46415-4 46415-S 

Volatiles by GC/MS (8240) 

•

Chloromethane, ug/l 
Bromomethane, ug/l 
Vinyl Chloride, ug/l 

• 

Chloroethane, ug/l 
Methylene Chloride, ug/l 
Acetone, ug/1 
Carbon Disulfide, ug/l 
1,1-Dichloroethene, ug/l 
1,1-Dichloroethane, ug/l 
Trans-1,2-Dichloroethene, ug/l 
Cis-1,2-Dichloroethene, ug/l 
Chloroform, ug/l 
1,2-Dichloroethane, ug/l 
2-Butanone (MEK), ug/l 
1,1,1-Trichloroethane, ug/l 
Carbon Tetrachloride, ug/l 
Vinyl Acetate, ug/l 
Bromodichloromethane, ug/l 
1,1,2,2-Tetrachloroethane, ug/l 

100 
10U 
lOU 
10U 

s.ou 
sou 

s.ou 
s.ou 
s.ou 
S.OU 
s.ou 
s.ou 
s.ou 
sou 

5.0U 
5.0U 

10U 
5.0U 
5.0U 

10U 

10U 
lOU 
lOU 

s.ou 
sou 

5.0U 
s_ou 
s.ou 
S.OU 
s.ou 
5.0U 
s.ou 
sou 

5_ou 
s.ou 

10U 
5.0U 
S.OU 

10U 

10U 
10U 
lOU 

s.ou 
sou 

S.OU 
S.OU 
S.OU 
s_ou 
S.OU 
s_ou 
s_ou 
sou 

s_ou 
s.ou 

lOU 
5_ou 
S.OU 

10U 
lOU 
lOU 
lOU 

s.ou 
sou 

s.ou 
S.OU 
s.ou 
s.ou 
5.0U 
s.ou 
s.ou 
sou 

5.0U 
s.ou 

lOU 
S.OU 
S.OU 

10U 
lOU 
lOU 
lOU 

s.ou 
sou 

5.0U 
S.OU 
s.ou 
S.OU 
5.0U 

S.OU 
s.ou 
sou 

S.OU 
5.0U 

lOU 
S.OU 
s_ou 

Laboratory locations in Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



SL SAVANNAH LABORATORIES 
. & ENVIRONMENTAL SERVICES, INC . 

• 5102 LaRoche Avenue •Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO: $2-46415 

Mr. John Cox 
SEC Donohue 
2694A Lake Park Drive 
Charleston, SC 294i8 

-R~ceived: 22 DEC 92 

Project: SDG#SEC10 C~1339 Annex 14-NAVFAC 
Sampled By: Client 

REPORT OF RESULTS Page 4 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED SDG# 

46415-1 
46415-2 
46415-3 
46415-4 
46415-5 

PARAMETER 

SEC-CHAS-1446 
SEC-CHAS-1447 
SEC-CHAS-1448 
SEC-CHAS-1449 
SEC-CHAS-1450 

1,2-Dichloropropane, ug/l 

• 
Trans-1,3-Dichloropropene, _ug/l 
Trichloroethene, ug/l 
Dibromochloromethane, ug/l 
1,1,2-Trichloroethane, ug/l 
Benzene, ug/l 
Cis-1,3-Dichloropropene, ug/l 
2-Chloroethylvinyl Ether, ug/l 
Bromofo:nn, ug/1 
2-Hexanone, ug/l 
4-Methyl-2-pentanone , ug/l 
Tetrachloroethene, ug/l 
Toluene, ug/l 
Chlorobenzene, ug/1 
Ethylbenzene, ug/l 
Styrene, ug/l 
Xylenes, ug/1 
Surrogate - Toluene-dB %- Rec 
Surrogate -

4-Bromofluorobenzene % Rec 
Surrogate -
1,2-Dichloroethane-d4 %- Rec 

46415-1 

5.0U 
s.ou 
s.ou 
S.OU 
5.0U 
S.OU 
S.OU 
sou 

S.OU 
sou 
sou 

S.OU 
s.ou 
5.0U 
S.OU 
5.0U 
S.OU 

101 %-
10S %-

101 %-

4'6415-2 

S.OU 
S.OU 
s.ou 
S.OU 
5.0U 
S.OU 
S.OU 
sou 

S.OU 
sou 
sou 

5.0U 
S.OU 
S.OU 
S.OU 
S.OU 
s.ou 

101 %-
107 %-

99 %-

46415-3 

S.OU 
S.OU 
5 .OU 
s.ou 
5.0U 
S.OU 
s.ou 
sou 

5.0U 
sou 
sou 

s.ou 
S.OU 
5.0U 
5.0U 
S.OU 
S.OU 
99 %-

102 %-

101 %-

12-21-92 
12-21-92 
12-21-92 
12-21-92 
12-21-92 

46415-4 

S.OU 
S.OU 
s.ou 
S.OU 
5.0U 
S.OU 
5.0U 
sou 

5.0U 
sou 
sou 

S.OU 
S.OU 
s.ou 
S.OU 
S.OU 
S.OU 

100 %-
10S %-

102 %-

SEC10 
SEC10 
SEC10 
SEC10 
SEC10 

46415-5 

S.OU 
5.0U 
s.ou 
5.0U 
5.0U 
S.OU 
s.ou 
sou 

5.0U 
sou 
sou 

5.0U 
5.0U 
5.0U 
5.0U 
s_ou 
S.OU 

101 %-
102 %-

97 %-

Date Analyzed 01.04.93 01.04.93 01.04.93 01.04.93 01.04.93 

• 
Laboratory locations in Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC . 

• 5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO: S2-46415 

Mr_ John Cox 
SEC Donohue 
2694A Lake Park Drive 
Charleston, SC 294i8 

-R~ceived: 22 DEC 92 

Project: SDG#SEC10 C-1339 Annex 14-NAVFAC 
Sampled By: Client 

REPORT OF RESULTS Page 5 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED SDG# 

46415-l 
46415-2 
46415-3 
46415-4 
46415-5 

PARAMETER 

SEC-CHAS-1446 
SEC-CHAS-1447 
SEC-CHAS-1448 
SEC-CHAS-1449 
SEC-CHAS-1450 

Biochemical Oxygen Demand 

• 
(5-Day) (405.l) 

. Biochemical Oxygen Demand 
(5 Day) , mg/l 

46415-1 

9.2 

46415-2 46415-3 

2.5 2.6 

12-21-92 
12-21-92 
12-21-92 
12-21-92 
12-21-92 

46415-4 

8.0 

SEC10 
SEC10 
SEC10 
SEC10 
SEC10 

46415-5 

2.7 

Date Analyzed 12.22.92 .. 12.22_92 12.22_92 12_22.92 12.22.92 

• 
Laboratory locations in Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

• 5102 LaRoche Avenue •Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 
LOG NO: S2-46415 

Mr. John Cox 
SEC Donohue 
2694A L~ke Park Drive 
Charleston, SC 29418 

-Received: 22 DEC 92 

Project: SDG#SEClO G-1339 Annex 14-NAVFAC 
Sampled By: Client 

REPORT OF RESULTS Page 6 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

46415-6 SEC-CHAS-1451 

PARAMETER 

Hydrocarbons (Modified 8015 - Ext.) 
Hydrocarbons as Kerosene, mg/l 
Hydrocarbons as Diesel Fuel, mg/l 
Hydrocarbons as Heavy Oils, mg/l 
Hydrocarbons as Mineral Spirits, mg/l 

DATE SAMPLED SDG# 

12-21-92 SEC10 

46415-6 

• Hydrocarbons as Varsol, mg/l 
Hydrocarbons as Fuel Oil, mg/l 
Date Extracted 

0_30U 
0.30U 
0.30U 
0.30U 
0.30U 

. 0.30U 
12.28.92 
12. 31..92 

• 

Date Analyzed 
Hydrocarbons (Modified 8015) 

Hydrocarbons as Gasoline, mg/l 
Date Analyzed 

Lead (7421) 
Lead (7421) , ug/l 
Date Analyzed 

pH (150 .1) 
pH, units 
Date Analyzed 

Specific Conductance (120.l) 
Specific Conductance, umhos/cm 
Date Analyzed 

0.050U 
12.31..92 

30.3 
01.15.93 

6.9 
12.22.92 

l.900 
12.23 . .92 

Laboratory locations in Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC . 

• 5102 LaRoche Avenue •Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 
LOG NO: S2-46415 

• 

• 

Mr. John Cox 
SEC Donohue 
2694A Lake Park Drive 
Charle~ton, SC 29418 

- Received: 22 DEC 92 

Project: SDG#SEC10 e-1339 Annex 14-NAVFAC 
Sampled By: Client 

REPORT OF RESULTS Page 7 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED SDG# 

46415-6 SEC-CHAS-1451 

PARAMETER 

Semivolatile Organics (8270) 
Naphthalene, ug/l 
2-Chloronaphthalene, ugil 
Acenaphthylene, ug/l 
Acenaphthene, ug/l 
Fluorene, ug/l 
Phenanthrene, ug/l 
Anthracene, ug/l 
Fluoranthene, ug/l 
Pyrene, ug/l 
Chrysene, ug/l 
Benzo(a)Anthracene, ug/l 
Benzo(b)fluoranthene, ug/l 
Benzo(k)fluoranthene, ug/l 
Benzo(a)pyrene, ug/l 
Indeno(l,2,3-cd)pyrene, ug/l 
Dibenz(a,h)anthracene, ug/l 
Benzo(g,h,i)perylene, ug/l 
2-Methylnaphthalene, ug/l 
Surrogate-NEZ % Rec 
Surrogate-2FBP % Rec 
Surrogate-TPH % Rec 
Date Extracted 
Date Analyzed 

46415-6 

lOU 

10U 
lOU 
lOU 
lOU 
10U 
10U 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 

75 % 
72 % 
53 %-

12. 28. 92 
01.12.93 

12-21-92 SEClO 

Laboratory locations in Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC . 

• 5"102 LaRoche Avenue • Savannah, GA 3"1404 • (9"12) 354-7858 • Fax (9"12) 352-0"165 

LOG NO: 82-46415 

Mr. John Cox 
SEC Donohue 
2694A Lake Park Drive 
Charleston, SC 294i8 

~-R~ceived: 22 DEC 92 

Project: SDG#SEClO c·-1339 Annex 14-NAVFAC 
Sampled By: Client 

REPORT OF RESULTS Page 8 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED SDG# 

46415-6 SEC-CHAS-1451 

PARAMETER 

Volatiles by GC/MS (8240) 
Chlorornethane, ug/l 
Bromornethane, ug/l 
Vinyl Chloride, ug/l 
Chloroethane, ug/l 

• 

Methylene Chloride, ug/l 
Acetone, ug/l 

• 

Carbon Disulfide, ug/l 
1,1-Dichloroethene, ug/l 
1,1-Dichloroethane, ug/l 
Trans-1,2-Dichloroethene, ug/l 
Cis-1,2-Dichloroethene, ug/l 
Chloroform, ug/l 
1,2-Dichloroethane, ug/l 
2-Butanone (MEK), ug/l 
1,1,1-Trichloroethane, ug/l 
Carbon Tetrachloride, ug/l 
Vinyl Acetate, ug/l 
Bromodichloromethane, ug/l 
1,1,2,2-Tetrachloroethane, ug/l 
1,2-Dichloropropane, ug/l 
Trans-1,3-Dichloropropene, ug/l 
Trichloroethene, ug/l 
Dibromochlorornethane, ug/l 

46415-6 

lOU 
lOU 
lOU 

lOU 

5.0U 
sou 

5.0U 
5.0U 
5.0U 
5.0U 
5.0U 
5.0U 
5.0U 
sou 

5.0U 
5.0U 

lOU 
5.0U 
5.0U 
5.0U 
5.0U 
5.0U 
5.0U 

12-21-92 SEClO 

Laboratory locations in Savannah, GA • Tallahassee, FL •Mobile, AL •Deerfield Beach, FL • Tampa, FL 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

• 5102 LaRoche Avenue• Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

Mr. John Cox 
SEC Donohue 
2694A Lake Park Drive 
Charleston, SC 2941$ 

LOG NO: S2-4641S 

-Received: 22 DEC 92 

Project: SDG#SEC10 C~1339 Annex 14-NAVFAC 
Sampled By: Client 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

4641S-6 SEC-CHAS-14S1 

PARAMETER 

1,1,2-Trichloroethane, ug/l 
Benzene, ug/l 
Cis-1,3-Dichloropropene, ug/l 
2-Chloroethylvinyl Ether, ug/l 
Bromofonn, ug/l 

• 

2-Hexanone, ug/l 
4-Methyl-2-pentanone , ug/l 
Tetrachloroethene, ug/l 

• 

To1uene, ug/l 
Chlorobenzene, ug/l 
Ethylbenzene, ug/l 
Styrene, ug/l 
Xylenes, ug/l 
Surrogate - Toluene-dB %- Rec 
Surrogate - 4-Bromofluorobenzene % Rec 
Surrogate - 1,2-Dichloroethane-d4 % Rec 
Date Analyzed 

Biochemical Oxygen Demand (S-Day) (40S.1) 
Biochemical Oxygen Demand (5 Day), mg/l 
Date Analyzed 

4641S-6 

s.ou 
S.OU 
s.ou 
sou 

s.ou 
sou 
sou 

S.OU 
5.0U 
5.0U 
5.0U 
5.0U 
s.ou 

101 % 
105 % 

98 % 
01.04.93 

6.2 
12.22.92 

Page 9 

DATE SAMPLED SDG# 

12-21-92 SEC10 

Laboratory locations in Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



SL SAVANNAH LAB.ORATORIES 
& ENVIRONMENTAL° SERVICES, INC . 

• 5102 LaRoche Avenue •Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 
LOG NO: S2-464l5 

Mr_ John Cox 
SEC Donohue 
2694A Lake Park Drive 
Charleston, SC 29418 

--Received: 22 DEC 92 

Project: SDG#SEClO C--1339 Annex 14-NAVFAC 
Sampled By: Client 

REPORT OF RESULTS .Page 10 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SDG# 

46415-7 Trip Blank SEClO 

PARAMETER 

Volatiles by GC/MS (8240) 
Chloromethane, ug/l 
Bromomethane, ug/l 
Vinyl Chloride, ug/l 
Chloroethane, ug/l 

46415-7 

----------

lOU 
lOU 
10U 
lOU 

---------- ----------

•

Methylene Chloride, ug/l 
Acetone, ug/l 

5.0U 
sou 

• 

Carbon Disulfide, ug/l 
1,1-Dichloroethene, ug/l 
1,1-Dichloroethane, ug/l 
Trans-1,2-Dichloroethene, ug/l 
Cis-1,2-Dichloroethene, ug/l 
Chloro£orm, ug/l 
1,2-Dichloroethane, ug/l 
2-Butanone (MEK), ug/l 
1,1,1-Trichloroethane, ug/l 
Carbon Tetrachloride, ug/l 
Vinyl Acetate, ug/l 
Bromodichloromethane, ug/l 
1,1,2,2-Tetrachloroethane, ug/l 
1,2-Dichloropropane, ug/l 
Trans-1,3-Dichloropropene, ug/l 
Trichloroethene, ug/l 
Dibromochloromethane, ug/l 

5.0U 
5.0U 
5.0U 
5.0U 
5.0U 
5.0U 
5.0U 
sou 

5.0U 
5.0U 

lOU 
5.0U 
5.0U 
5.0U 
5.0U 
5.0U 
5.0U 

---------- ---------- ----------

Laboratory locations in Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S ·L SAVANNAH LABORATORIES 
~ ENVIRONMENTAL SERVICES, INC . 

• 5102 LaRoche Avenue• Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 
LOG NO: S2-4641S 

Mr_ John Cox 
SEC Donohue 
2694A Lake Park Drive 
Charleston, SC 294.18' 

--Received: 22 DEC 92 

Project: SDG#SEC10 C·-1339 Annex 14-NAVFAC 
Sampled By: Client 

REPORT OF RESULTS Page 11 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SDG# 

46415-7 Trip Blank SEC10 

PARAMETER 

1,1,2-Trichloroethane, ug/l 
Benzene, ug/1 
Cis-1,3-Dichloropropene, ug/l 
2-Chloroethylvinyl Ether, ug/l 
Bromoform, ug/l 

• 

2-Hexanone, ug/l 
4-Methyl-2-pentanone , ug/i 
Tetrachloroethene, ug/l 
Toluene, ug/l 

• 

Chlorobenzene, ug/l 
Ethylbenzene, ug/l 
Styrene, ug/l 
Xylenes, ug/l 
Surrogate - Toluene-dB %' Rec 
Surrogate - 4-Bromofluorobenzene %' Rec 
Surrogate - 1,2-Dichloroethane-d4 %' Rec 
Date Analyzed 

4641S-7 

.S-OU 
s.ou 
S.OU 
sou 

S.OU 
sou 
sou 

S .OU 
s_ou 
5.0U 

5.0U 
5.0U 

5.0U 
102 %' 
103 %' 

98 %' 

01.04.93 

Laboratory locations in Savannah, GA • Tallahassee, FL • Mobile, AL 0 Deerfield Beach, FL • Tampa, FL 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC . 

• 5102 LaRoche Avenue• Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO: S2-46415 

Mr. John Cox 
SEC Donohue 
2694A Lake Park Drive 
Charleston, SC 29418 

-Received: 22 DEC 92 

Project: SDG#SEC10 C-1339 Annex 14-NAVFAC 
Sampled By: Client 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Detection Limits-Water 
Method Blank Result-Water 

46415-8 
46415-9 
46415-10 
46415-11 
46415-12 

Lab Control Standard {LCS) Result/Duplicate 
LCS Expected Value 
LCS % Recovery/Duplicate 

PARAMETER 46415-8 

Hydrocarbons {Modified 8015 - Ext.) e Hydrocarbons as 
Hydrocarbons as 
Hydrocarbons as 
Hydrocarbons as 
Spirits, mg/l 

Hydrocarbons as 
Hydrocarbons as 
Date Extracted 
Date Analyzed 

Kerosene, mg/l 
Diesel Fuei, mg/l 
Heavy Oils, mg/l 
Mineral 

Varsol, mg/l 
Fuel Oil, mg/l 

Hydrocarbons (Modified 8015) 
Hydrocarbons as Gasoline, mg/l 
Date Analyzed 

Lead (7421) 
Lead (7421) , ug/l 
Date Analyzed 

0.30 
0.30 
0.30 

.. 0.30 

0.30 
0.30 

0.050 

5.0 

4'6415-9 46415-10 

---------- ----------

0.30U 
0.30U 0.82/0.87 
0.30U 
0.30U 

0.30U 
0.30U 

12.28.92 12.28.92 
12.31.92 12.31.92 

o.osou 0.160/.152 
12.31.92 12 .31.92 

5.0U 48.4/48.3 
01.13.93 01.13.93 

---------- ----------

46415-11 
----------

1.0 

0.20 

49.9 

----------

Page 12 

SDG# 

SEC10 
SEC10 
SEC10 
SEC10 
SEC10 

46415-12 
----------

82/87 % 

80/76 % 

97/97 % 

----------

Laboratory locations in Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC . 

• 5"102 LaRoche Avenue• Savannah, GA 3"1404 • (9"12) 354-7858 • Fax (9"12) 352-0165 

LOG NO: S2-46415 

LOG NO 

46415-8 
46415-9 
46415-10 
46415-11 
46415-12 

Mr. John Cox 
SEC Donohue 
2694A Lake P~rk Drive 
Charleston, SC 

~-~eceived: 22 DEC 92 

Project: SDG#SEClO C-1339 Annex 14-NAVFAC 
Sampled By: Client 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Detection Limits-Water 
Method Blank Result-Water 
Lab Control Standard (LCS) Result/Duplicate 
LCS Expected Value 
LCS % Recovery/Duplicate 

Page 13 

SDG# 

SEC10 
SEC10 
SEC10 
SEClO 
SEC10 -

PARAMETER 46415-8 46415-9 46415-10 46415-11 46415-12 

Semivolatile Organics (8270) 

• 
Naphthalene, ug/l 
2-Chloronaphthalene, ug/l 
Acenaphthylene, ug/l 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 

lOU 
10U 
lOU 

• 

Acenaphthene, ug/l 
Fluorene, ug/l 
Phenanthrene, ug/l 
Anthracene, ug/l 
Fluoranthene, ug/l 
Pyrene, ug/l 
Chrysene, ug/l 
Benzo{a)Anthracene, ug/l 
Benzo{b)fluoranthene, ug/l 
Benzo(k)fluoranthene, ug/l 
Benzo(a)pyrene, ug/l 
Indeno{l,2,3-cd)pyrene, ug/l 
Dibenz{a,h)anthracene, ug/l 
Benzo(g,h,i)perylene, ug/l 
2-Methylnaphthalene, ug/l 
Surrogate-NEZ % Rec 
Surrogate-2FBP % Rec 
Surrogate-TPH % Rec 
Date Extracted 
Date Analyzed 

lOU 47 .9/44 
lOU 
lOU 
lOU 
10U 
lOU 55.7/56.2 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 

76 % 
75 % 
90 % 

12.28.92 
01.12.93 

12.28.92 
01.12.93 

50 96/88 % 

50 111/112 % 

Laboratory locations in Savannah, GA • Tallahassee, FL 0 Mobile, AL • Deerfield Beach, FL • Tampa, FL 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC . 

• 5102 LaRoche Avenue •Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

• 

• 

Mr. John Cox 
SEC Donohue 
2694A Lake Park Drive 
Charleston, SC 29418 

LOG NO: S2-4641S 

~ ~eceived: 22 DEC 92 

Project: SDG#SEC10 C-1339 Annex 14-NAVFAC 
Sampled By: Client 

LOG NO 

4641S-8 
46415-9 
46415-10 
4641S-11 
46415-12 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Detection Limits-Water 
Method Blank Result-Water 
Lab Control Standard (LCS) Result/Duplicate 
LCS Expected Value 
LCS % Recovery/Duplicate 

Page 14 

SDG# 

SEC10 
SEC10 
SEC10 
SEC10 
SEC10 ·· 

PARAMETER 46415-8 46415-9 46415-10 46415-11 46415-12 

Volatiles by GC/MS (8240) 
Chloromethane, ug/l 
Bromomethane, ug/l 
Vinyl Chloride, ug/l 
Chloroethane, ug/l 
Methylene Chloride, ug/l 
Acetone, ug/l 
Carbon Disulfide, ug/l 
1,1-Dichloroethene, ug/l 
1,1-Dichloroethane, ug/l 
Trans-1,2-Dichloroethene, ug/l 
Cis-1,2-Dichloroethene, ug/l 
Chloroform, ug/l 
1,2-Dichloroethane, ug/l 
2-Butanone (MEK), ug/l 
1,1,1-Trichloroethane, ug/l 
Carbon Tetrachloride, ug/l 
Vinyl Acetate, ug/l 
Bromodichloromethane, ug/l 
1,1,2,2-Tetrachloroethane, ug/l 

10 lOU 
10 lOU 
10 10U 
10 lOU 

S.O 5.0U 
so sou 

5.0 S.OU 
s.o s.ou 66/61 so 132/122 % 
S.O s.ou 
s.o 
s.o 
s.o 
5.0 
so 

S.O 
s.o 

10 
s.o 
s.o 

s.ou 
s.ou 
S.OU 
S.OU 
sou 

s.ou 
5.0U 

10U 
s.ou 
S.OU 

Laboratory locations in Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC . 

• 5102 LaRoche Avenue •Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO: S2-46415 

• 

Mr. John Cox 
SEC Donohue 
2694A Lake Park Drive 
Charleston, SC 29418 

~Received: 22 DEC 92 

Project: SDG#SEClO C-1339 Annex 14-NAVFAC 
Sampled By: Client 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Detection Limits-Water 
Method Blank Result-Water 

46415-8 
46415-9 
46415-10 
46415-11 
46415-12 

Lab Control Standard (LCS) Result/Duplicate 
LCS Expected Value 
LCS % Recovery/Duplicate 

PARAMETER 

1,2-Dichloropropane, ug/l 
Trans-1,3-Dichloropropene, ug/l 
Trichloroethene, ug/l 
Dibromochloromethane, ug/l 
1,1,2-Trichloroethane, ug/l 
Benzene, ug/l 
Cis-1,3-Dichloropropene, ug/l 
2-Chloroethylvinyl Ether, ug/l 
Bromoform, ug/l 
2-Hexanone, ug/l 
4-Methyl-2-pentanone , ug/l 
Tetrachloroethene, ug/l 
Toluene, ug/l 
Chlorobenzene, ug/l 
Ethylbenzene, ug/l 
Styrene, ug/l 
Xylenes, ug/l 
Surrogate - Toluene-dB %- Rec 
Surrogate -

4-Bromofluorobenzene % Rec 
Surrogate -
1,2-Dichloroethane-d4 %- Rec 

Date Analyzed 

46415-8 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

50 
5.0 

50 
50 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

46415-9 

5.0U 
5.0U 
5.0U 
5.0U 
5.0U 
5.0U 
5.0U 
sou 

5.0U 
sou 
sou 

5.0U 
5.0U 
5.0U 
5.0U 
5.0U 
5.0U 
99 %-

102 % 

99 %-

Ol.04.93 

46415-10 

54/53 

56/56 

56/53 
65/61 

01.04.93 

46415-11 

50 

50 

50 
50 

Page 15 

SDG# 

SEC10 
SEClO 
SEClO 
SEClO 
SEC10 

46415-12 

108/106 %-

112/112 %-

112/106 % 
130/122 %-

Laboratory locations in Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO: S2-46415 

Mr. John Cox 
SEC Donohue 
2694A Lake Park Drive 
Charleston, SC 294i8 

~Received: 22 DEC 92 

Project: SDG#SEC10 C-1339 Annex 14-NAVFAC 
Sampled By: Client 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

46415-8 Detection Limits-Water 
46415-9 Method Blank Result-Water 
46415-10 Lab Control Standard (LCS) Result/Duplicate 
46415-11 LCS Expected Value 
46415-12 LCS % Recovery/Duplicate 

PARAMETER 

Biochemical Oxygen Demand 
A (5-Day) (405.1) 
~ Biochemical Oxygen Demand 

(5 Day) , mg/l 
Date Analyzed·· 

Methods: EPA SW-846 

• 

46415-8 

2.0 

46415-9 46415-10 

2.0U 27.8/26.6 

12.22.92 12.22.92 

46415-11 

Page 16 

SDG# 

SEClO 
SEC10 
SEC10 
SEC10 
SEClO · 

46415-12 

24.0 116/111 % 

Laboratory locations in Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 5102 LaRoche Avenue• Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO: S2-46415 

Mr. John Cox 
SEC Donohue 
2694A Lake Park Drive 
Charleston, SC 29418 

~Received: 22 DEC 92 

Project: SDG#SEC10 C"-1339 Annex 14-NAVFAC 
Sampled By: Client 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

46415-13 
46415-14 
46415-15 
46415-16 

PARAMETER 

LCS Control Limit 
LCS %" RPD 
%" RPD Control Limits 
Control Limit Source 

Hydrocarbons (Modified 8015 - Ext_) 
Hydrocarbons as Diesel Fuel, %" 

•
Hydrocarbons (Modified 8015) 

Hydrocarbons as Gasoline, %" 
Lead (7421) 

• 

Lead (7421) , %" 
Semivolatile Organics (8270) 
Acenaphthene, %" 
Pyrene, .%" 

Volatiles by GC/MS (8240) 
1,1-Dichloroethene, %" Rec 
Trichloroethene, %" Rec 
Benzene, %" Rec 
Toluene, %" Rec 
Chlorobenzene, %" Rec 

Biochemical Oxygen Demand (5-Day) (405.1) 
Biochemical Oxygen Demand (5 Day), %" 

Methods: EPA SW-846 

Steven J. White (/ 

46415-13 

40-140 %" 

40-140 %" 

80-120 %" 

46-118 %" 
26-127 % 

60-136 % 

66-136 % 
73-144 % 
68-138 %" 

68-138 % 

60-140 %" 

46415-14 

5.9 %" 

5.1 % 

0 %" 

8.7 %" 
0.90 %" 

7.9 % 

1-9 % 

0 % 
5.5 % 

6.3 % 

4 -4 % 

----------

46415-15 

<40 %" 

<40 % 

<20 %" 

<31 %" 
<31 % 

<19 % 

<20 % 
<22 % 
<17 % 
<17 % 

<30 % 
----------
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SDG# 

SEC10 
SEC10 
SEC10 
SECJ.O 

46415-16 

SL 

SL 

SL 

SL 
SL 

SL 
SL 
SL 
SL 
SL 

SL 

----------

Laboratory locations in Savannah, GA • Tallahassee, FL 0 Mobile, AL • Deerfield Beach, FL • Tampa, FL 



Appendix H 

• • • 



• 

• 

APPENDIXH 

CHAIN-OF-CUSTODY DOCUMENTS 



SL SIJtl.ANNAH LABORATORIES 
&-JRONMENTAL SERVICES, INC. 

NALYSIS REQUEST AND CHAIN CJF CUSTODY RECORD 

.0. NUMBER PROJECT NUMBER 

\ \ 
\ \ 
\ \ 
\ \ 
\ \ 
\ \ 
\ \ 
\ \ 
\ \ 
\ \ 
\ \ 

\ \ 
RECEIVED Br( R9~ATUR~) 

~~ 
RELINQUISHED BY: (SIGNATURE) 

• D 5102 LaRoche Avenue, Savannah, GA 31404 
D 2846 Industrial Plaza Drive, Tallahassee, FL 32301 
D 414 Southwest 12th Avenue, Deerfield Beach, FL 33442 
D 900 Lakeside Drive, Mobile, AL 36693 
D 6712 Benjamin Road, Suite 100, Tampa, FL 33634 

REQUIRED ANALYSES 

NUMBER OF CONTAINERS SUBMITTED 

Phone: (912) 354-7858 
Phone: (904) 878-3994 
Phone: (305) 421-7400 
Phone: (205) 666-6633 
Phone: (813) 885-7427 

• 

(912) 352-0165 
(904) 878-9504 
(305) 421-2584 

Fax (205) 666-6696 
Fax (813) 885-7049 

OF 

D EXPEDITED TAT. 

REPORT DUE DATE---

* SUBJECT TO RUSH FEES 

TIME 

\\',\)() \ - ; . . 
RELINQ~D BY: (SIGNATURE) 

~ . ' 

DATE TIME 

\'1 . .-joJy'>_. \ i\·1> <:::> 

TIME RECEIVED BY: (SIGNATURE) DATE TIME 



SL SMiANNAH LABORATORIES 
& •rRONMENTAL SERVICES, INC. 

..JALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

0. NUMBER PROJECT NUMBER PROJECT NAME 

C-\''/1f>\ \\~\~- ~~~~\>--0 
_IENT NAME TELEPHONE/FAX NO. 

)\;--~ ~""-~~~ \,~~~ S\'\.,-S\,~~ 
IENT ADDRESS \ ,_. 

~~ \_:.__~ ~....r~~( 
CITY, STATE, ZIP CODE 

~~" . R-- "l-~W 
6-MPLER(S) NAME(S) 

-~ ~-, v--\_-.~. 
SAMPLING 

SAMPLE IDENTIFICATION 
DATE TIME 

\ 

\ \ 

\ \ 

\ \ 

\ \ 

\ \ 

% qfy 

• D 5102 LaRoche Avenue, Savannah, GA 31404 
D 2846 Industrial Plaza Drive, Tallahassee, FL 32301 
D 414 Southwest 12th Avenue, Deerfield Beach, FL 33442 
D 900 Lakeside Drive, Mobile, AL 36693 
D 6712 Benjamin Road, Suite 100, Tampa, FL 3634 

+ t\~ '4 \.'<.. }c"-L °" 

REQUIRED ANALYSES* 

NUMBER OF CONTAINERS SUBMITTED 

\ \ ~ 
\ \ ~ 

\ \ ~ 
\ \ \-
\ \ Dr . 

\ \ ~ 

I\-

Df.Tf· TIME 

\1-/1-(~'L \\-.~ 
RELINQUISHED BY: (SIGNATURE) 

~~ \Q,v-_ c_,\-.:._. 
DATE TIME RECEIVED BY: (SIGNATURE) 

•
(912) 352-0165 
(904) 878-9 504 

Fax (305) 421-2584 
Fax (205) 666-6696 
Fax (813) 885-7049 

OF 

.STANDARD TAT 

EXPEDITED TAT • 

REPORT DUE DATE----

*SUBJECT TO RUSH FEES 





Gt\ 0iJ &t.tk ki~ 
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DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS 437TH AIRLIFT WING (AMC) 

FROM: 437 SPTG/CEV 
100 W. Stewart Street 
Charleston AFB SC 29404-4827 

21 December 1992 

SUBJ: Air Force Position on Defense Fuel Supply Point Regulatory Compliance 

TO: Southern Division Naval Facilities Engineering Command 
Attn Gode 185 
2155 Eagle Drive 
North Charleston SC 29405-0068 

1. In September 1992 Mr James Malone and Ms Kim Queen of your command 
contacted us about the Environmental Protection Agency's request for 
additional information to score the Defense Fuel Supply Point for potential 
placement on the National Priorities List. At that time the Navy and DLA 
stance was that the site should be addressed under the Resource Conservation 
and Recovery Act (RCRA) underground storage tank requirements, not under the 
Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA), which would negate the need for scoring the site. 

2. We requested input from our headquarters and legal counsel on this matter 
and received the attached letter in response. The letter presents the Air 
Force's position on this situation, including Headquarters Air Mobility 
Command Environmental and Legal channels as well as Charleston AFB. 

3. If you have any questions, please contact Ms Sue Davis at 566-4978. 

,,dL-~ ~ 
GLENN W. EASTERBY, REM 
Chief, Environmental Flight 

At ch 
HQ AMC/JAG Ltr, 6 Oct 92 

cc: HQ AMC/CEVR 
437.AW/CV 
437 AW/JA 
437 SPTG/CC 
437 SPTG/CE 

AMC--GLOBAL REACH FOR AMERICA 



FROM: 437 SPTG/CEV 
100 W. Stewart Street 
Charleston AFB SC 29404-4827 

SUBJ: Air Force Position on Defense Fuel Supply Point Regulatory Compliance 

TO: Southern Division Naval Facilities Engineering Command 
Attn Code 185 
2155 Eagle Drive 
North Charleston SC 29405-0068 

1. In September 1992 Mr James Malone and Ms Kim Queen of your command 
contacted us about the Environmental Protection Agency's request for 
additional information to score the Defense Fuel Supply Point for potential 
placement on the National Priorities List. At that time the Navy and DLA 
stance was that the site should be addressed under the Resource Conservation 
and Recovery Act (RCRA) underground storage tank requirements, not under the 
Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA), which would negate the need for scoring the site. 

2. We requested input from our headquarters and legal counsel on this matter 
and received the attached letter -in response. The letter presents the Air 
Force's position on this situation, including Headquarters Air Mobility 
Command Environmental and Legal channels as well as Charleston AFB. 

3. If you have any questions, please contact Mr Robert Courtright or Ms Sue 
Davis at 566-4978. 

GLENN W. EASTERBY, REM 
Chief, Environmental Flight 

At ch 
HQ AMC/JAC Ltr, 6 Oct 92 

cc: HQ AMC/CEVR 
437 AW/CV 
437 AW/JA 
437 SPTG/CC 
437 SPTG/CE 
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RC~ :\~IC CE 

lH:~~A.fffMEN r OF rHE AIFt FoncE 
K"-".t'lCill.O.iff&::HS .o.tt't MoSl\t.S;-'r COMMA.Nu 

i!Q AMC/JAC 
402 Scott Or, Room 132 
Scott AFB IL 6225-5363 

6 October 1992 

;.~~; Cha..clest:on ~'ti'l:I Sitf.:7 Cl fi.emediutj .. on 
fc:. ... 

Dal~ Diet~el 

l. Pu~:s·~1ant. to ai1 In-t·~rse:cvice Support Jtgreement bet-ween the .Air 
;e'orce and DL.A, OIJll. m.aria~res Air Porco prop,:.)rty i:r\ Hanahan, Soutl1 
,Carollnif.i. The J.ar..d belongs to ClLarle.ston AE'B; however, DLA anu 
''tl\~ ~avy manage the Defense E·nols Supply Poi .. nt currently locatRd 
:there. DLA aud the Navy h.av(:l b~en investi.g·ati.:ng· a 80,000 g·a1J.cn. 
l?lus fuel leak under: !.:.CAA OST provis:Lo11s but ar1~ concerntd the 
~ite ;inay be i..ncluded on. the llPL and.r -t;hus, be.come subject to 
CBaCLA clean\lp requiremem.:.~ • You ha.":e asked our posi ticn on. the 
DLA/Navy intent. to a~k Ei'.A. to defer NCP scoring· and NPL listing 
for the si. te. As dis•_::11s~ed below / EPA wi..:..11 not defer . NPL 
in.cl.usic.m. for ±1:..'lderal facilities; however, w-:ith sufficient EPA 
qversight and .i.uvolveme!l.t, corr~ctive ac·ti.on take:u. nnder RCI-\A may 
iatisfy our Cl'alCLA./NCP ..ceq1Li..r.~.Ml'.i.ii•Li.t~;. 

2. EPA does have a dete:.t:::r:al policy for RCRA facilities undl'!rr 
which sites subject tt:> ncRA Subtitle C corrective action .rC\.'}Uire
ments are deferred from N.PL placement (55 FR 30798, 30853 (1990), 
Atch 1, a..nd. 54 FR 41200<1-6(1989)). This policy does not, how
ev~r, apply to f~de.cal facilities et.s it is RPA's ponition that 
NPL 1.istjng u.ndG:C 42 USC 9620 of CERCLA is mandato.r~y· (55 FR 30853 
and 30875, Atch J..; 52 rR 17991 (1987)). Accordingly., while nr...!I. 
and Navy posi-t:i,'.>n~ rind dcsJ:ces a.re log:i cal, if B:l?A' :.=; HRS scorl:ug 
exce~~s the t;Coring thr~shold f<.:>;i: this si"t:e, it mu~t be listi?d on. 
the NFL. . 

3. f!PA bel.iev&s, hm·1e.vur r it hao ~uJ:>stai;tial au:tl:o7ity to "pick 
and ;choozen among ~~tatuto:L-y a.uthorit1 .. es it can utilJ.ze to compel, 
take 1 or guide requ..1.red. e:nvironment:al cleaa:u)?S (55 FR 30853, 
Atch 1) • Thi.s f l~;xible app1:oach a} .50 t::.:·n:E:uds to fed~r,'il facili
ties, as .EPA has si::eit.ed: 

'Wb..ile it is the rE.•:;;:poni:;ibilJ. ty of federal £acj li t:i.cs 
to comply wj_tb. t;he requirements of both HCR..~ and 
C.b~CLA p:r:ogramf; / L.h.e Agl:i.ac.y plans to continue its 
ef:fo.rts t1..1 coordinate the act.iv.itie:;;, required under 
bor..h pl':O<Jt:amn with those- under al.ready-estd.hlishod 
Federal :f acill t.y rP..medial programs • For example, the 
Depc ... rtmen.t: of Dc~fext:.1e (DOD) has dcv·e.loped r..h~ In .. stcll
lati.on Restoration. I'::cog.cam (IrJ?} to identify and 



clean up co.nta:mination resulting f.roru postwo.ste man-
ag~.:ruc:mt pr~1ctices at: DOD facilities. IRP ... conducted 
o.ctiv.ities wiJ_l often ::;erve to satisfy RCRA and 
CERCT.iA. rCo!qu.Lrr1mer.J.ts • • • • EP-A intends, however, to 
o-v~~rscG a..ud., it nG:'.ceszary, dir.ect the scope i'Uld sub-
st.auc.:e of iJ:l:·;r1-~l':.;t:i9ation.s and cleanup actiitities · ai.t 
DOD and ot.h~r l"E~t:":rul fElcilitias. In addition,. BPA 
anticipates that many states will exerciseovers.i.ght 
authority tu1d~r sta.te laws to review and participate · 
.in cr.):;:rectivei. acti1.."'ln decisii.:i1ts at Federal fa.cilitiesl. 
(55 FR 30798, 30853, Atch 1) 

Accordingly, EP.L'\ will af[o.rd DOD faci.liti.es f.lexibil.tty and dis-· 
cretion to addresf; iinde:r its !Rl? programs both CERCLA and R~& 
requirements, subject. ·to EPA_ and state oversight. 1 . ": 

• • ~ ,· :1 • . -1 

4. 'Lt i~J likely su:..~h flexibility of approach ?till he ext~ri.d~d:~~wr 
EPA to DOD facili tie:=: for vs•r environmental re~toration/ co~c• :.~ 
tive action Gffurts a.s: · .>J 

The approach to UST corractive action adopts th~ · 
sa1..'lfl b>.i.sic steps· af;i t.he NCI' reqiiirements for C'!.ERCL1.1. 
action$ and those con'l::ained within today's p.ro(josed 
RCRA sect.ton 3004 regulation; cont.rol the release 
so-ru:·Ge, dete.nnine the extent of remediation . 
requ5_.red, and t.ake the necessary cleanup actions. 
(55 1:'R 30957, Atch 1) 

usually the state or a subdivisiCJn thereof will be the imple
m.en.tinsr agency ov~rsocing· UST cltianups. It i:::: our position, 

:.•\· 

l: 

then r t-..hat US'J.1 cl~an1.1.ps conducted in ncco.r:dance with R.CnA · . · . . ~:,..,: 
Subtitle I, 40 CFR 2SO and ccmnteL-part state laws can satis:Cy !S.i~ 
~r.~11:..r.c.m~:ntu of CEH.CLA t:•.nd the NCP. However, to ensure lat~ ·.·. ·. ' 
acceptance of EPA of RC.Rl\ US'.T~ cleanups in lieu of or 1.n. ai!ti..ts'- '.' · 
factLon of Cl!."R.CLA :r:~'lqnire·m(1nts, ~V.h shouJ.d be con$ulted with '.: ,';:: ", 
initially and provided re, .. iew and comment opportun:tti~s t..b.rotl.9'11.;.:. · 
out the process. 

s. Lastly, note that for purely petroleum con·tarni.nation, both ~·. 
and EPA would lack jurisdiction to .addxess the oontam.ination w-1~ 
our C:t.'RCLA authoriti~s. The RCRA Subtitle I corrective action r~ 
requir~ments for USTs would apply to release of petroleum Er0£1~ 
ucts, whereas RCRA. Subtitle C corrective action requj.rements 
would apply to releases of ~~~ petrol~u.m.. From t.he correspon~ 
dence you have attached from Charleston AFB, it appears possible 
the petrolewn grrJundwater contamination could ba ·ccnnningl.ed with 
solvents from a drum storage ~.rea on the samg sita. If so, 
CERCLA could apply. Wo have atto.ched our recent opinion on th~ 
petrol.€!um exclusion for your use {Atch 2). 

6. Ar.; tha ownE.lr of this si.te wh~n. release ocr.::urred, wa are 
liable for en.vi.ronmantal. reHtoration acth.ri ties at. the site. ) 
while c'ur Interservice Suppor..t Ag:i::m.mtent apparently !!peei£iel,. 



t!1at DIJ'.\. arid tJie NC::t.vy will be responsible to conduct and fund 
requ.tred ~nv11~onment~ l :;leannps, we (Charleston .~B) should 
rema.5.n engaged and iniormed. 

:71~~ /)_; I /#J/'-
MARC W. TROS'.L', Major, USAF 
Deputy Director of Civll La.w 
Office of the Staff Judge Advocate 

2 Atch 
1.. Excerpts, 55 Flt .30798 
2 • IlQ AMC/ JA Op ill.ion I 
25 Sep 92 

cc: 21 Af-./JA WO Atch ' 
437 AW/JA wo Atch 



Mr. Marvin P. Murray, Director 
Division of Drinking Water Quality and Enforcement 
Bureau of Drinking Water Protection 
South Carolina Department of Health 
and Environmental Control 
2600 Bull Street 
Columbia, South Carolina 29201 

5090/0110 
Code 1841 

14 DEC 199i 

DEFENSE FUEL SUPPLY POINT (DFSP) CHARLESTON, SOUTH CAROLINA: 
REMEDIATION PROJECT, PERMIT NUMBER 15707, BERKELEY COUNTY 

Enclosed are the analytical results, daily inspection sheets and the North Charleston 
Sewer District (NCSD) permit information for the DFSP site for the month of September 
1992. j 

i 
If you have any questions, piease call Mr. Daryle Fontenot, Code 1841, at (803) 743-
0607. ~ 

Enclosures: 
(1) Analytical Results for DFSP 
(2) Daily Inspection Sheets for DFSP 
(3) NCSD Permit Information, for DFSP 

Copy to: 
SCDHEC Trident EQC (Mr~.H,arvey Wilkins) 
DFSC-FQ (Mr. Wayne Barnam) 
Hanahan Public Library 
USGS (Mr. Don Vroblesky) w/o encl 

18 File 
18 Circ 
18'41 
Daily 

Sincerely, 

H. J. FRASEA 
BY DIRECTION 

184 
1841x 



#212 

United States Department of the Interior 
GEOLOGICAL SURVEY 

TAKE 
PRIDEIN 
AMERICA - . 

• -
- . Water Resources Division 

Stephenson Center, Suite 129 
720 Gracern Road 

Columbia, SC 29210-7651 
10/28/92 

Mr. Daryl Fontenot 
code 18231 
southern Division Naval Facilities 

Engineering command 
2155 Eagle Drive 
P.O. Box 10068 
Charleston, south Carolina 

29411-0068 

Dear Mr. Fontenot, 

Enclosed are the daily inspection sheets, analytical results, ground-water 
elevation data, and NCSD permit information for the DFSP site located in 
Hanahan, s.c. for the month of September 1992. 

If I can be of any further assistance in regards to this submittal, please 
do not hesitate to contact me (803-750-6129). 

Enclosure 

sincerely, 

~Lu::J c. ~ 
Liesl c. Rhodes 
Hydrologist 



IN REPLY 

DEFENSE LOGISTICS AGENCY 
DEFENSE FUEL SUPPLY CENTER 

CAMERON STATION 

ALEXANDRIA, VIRGINIA 22304-6160 

REFERTO DFSC-FQ 21 NOV 1992 

North Charleston Sewer District 
Attn: Allen T. Ramsay 
Post Off ice Box 63009 
North Charleston, SC 29419 

Deal' Mr. Ramsay: 

This letter is in response to the Report of Violation fol' Non Domestic 
DischaJ>ge PeJ>mit Pl'ogJ>am, Permit No. 049, for the Defense Fuel Suppol't Point 
(DFSP) Charleston, Hanahan, SC. The notification was sent on November 2, 
1992. 

The Defense Fuel Supply Center CDFSC} obtained the services of the 
U.S. Geological Survey CUSGS) to operate the bioremediation system to cleanup 
the gJ>oundwater and soil contamination under the Hanahan DFSP. The cleanup 
system became operational during this year and discharge of the groundwater to 
the North Charleston Sewer District was initiated. As a condition of the 
pel'mit, the USGS provided the monitoring report data to the DFSP which was 
originally required to prepare the report for your office. This reporting 
requiJ>ement was never made clear to the DFSP, therefore, it was never done. 
We have taken steps to correct this situation. 

A meeting was held between Mt>. Darrell Thornley, Southern Division NAVFAC and 
Mt>s. Tammy Fryar of your office on Friday, Novembe:r 13, 1992. Du:ring this 
meeting the file fo:r the DFSP was :reviewed and a copy of the report format 
with inst:ructions were provided to be used in future reporting. 

All available reports fo:r previous months we:re delivered to Mrs. Fryar on 
Thursday, November 19, 1992 for her review. 

Per our request (see enclosure), the USGS will directly provide you with all 
future required reports in the appropriate format and copies to the DFSP. 

If you have any questions, contact Wayne Barnum at (703) 274-6579. 

Sincel'ely, 

Encl 
~\4* ~< W. E. GOODE 
~ Chief, Environmental Quality Division 

Dil'ecto:rate of Facilities Management 



IN RE:PLV 

RE:FER TO 

• 

DFSC-FQ 

U.S. Geological Survey 
Attn: Don Vroblesky 

DEFENSE LOGISTICS AGENCY 
DEFENSE FUEL SUPPLY CENTER 

CAMERON STATION 

ALEXANDRIA, VIRGINIA 22304-6160 

Water Resources Division 
Stephen Center - Suite 129 
720 Gracern Rd. 
Columbia, SC 29210-7651 

Dear Mr. Vroblesky: 

As a condition to the permit to discharge groundwater to the North Charleston 
Sewer District NCSD) , the Defense Fuel Support Point CDFSP) Charleston is 
required to provide monitoring reports to the NCSD. You have provided the 
DFSP all data needed to prepare the reports, however, due to a 
misunderstanding the reports were never done. 

Because of your direct knowledge as remediation project manager at the Hanahan 
DFSP, we request that your office prepare and provide the monitoring reports 
directly to NCSD with a copy for the record files at the DFSP. Please provide 
the reports on a quarterly basis by month and in the format as indicated in 
the enclosure. 

If you have any questions, contact Wayne Barnum at {703) 274-6579. 

Encl 

Sincerely, 

.E.~~ 
Chief, Environmental Quality Division 
Directorate of Facilities Management 



IL' 

~ORIH CHdRLESION SEWER DISTRIC~ 

NON-DOMES~IC WASTEWATER DISCHARGE PERMIT 

• 

In accordance with all terms and conditions of the Sewer Use 
Resolutions of the North Charleston Sewer District and also w{th 
any applicable provisions of Federal or State law or regulation: 

Permission is hereby granted to Def,e.nae ,Fuel Supply Center 

Classified br SIC No._..,..__~~---5-1~7~1~--~-----~-

For the discharge of non-domestic wastewater into the District's 

sewer lines at, Naval Wgapgns station. 

~ 

in a.eco!'dance with:,~·eff luent limitations t monitoring requirements 
and other conditions set forth' hArein. 

This permit is granted in accordance with the application-filed 
onSeptembe~_9_,1988 , in the offioe of the North CharlesLon 
Sewer District. 

Effective thi~--=3=1~s~t~~~-

to expire. the ~=J~l~s~t~~~- day of 

Distric Manager 
Set.:er District 

--~M=a~r=c=h-------~~' 1993 

Page l of i 



PART 1 

EFFLUENl' LIMITATIONS AND MONITORING REQUIREMENTS 

OUTFALL 
• 

Defense Fuel SuppJy Center 

Discharge Limitations Monitoring Requirements 

Parameter 
Daily Maximum Monthly Average Measurement . Sample. 
m.&L1 . J.Jyid 1 Jn.U1 ( lb/d l l'~requericy~--- Type 

.Lea.g .ag .10 .20, .07 l/Mont~ Compositg 

TTO* 2.13 .12 II 

pH 6.5 .. 8.5 

~Iotal toxic organics {TTO) as defined in 40 CFR 43_3+1. . .=...l.i...<e)E....L..l_~---

The pH of the discharge shall not be.less than 6.5 nor greater 
than 8.5 and shall be monitored by ~ grab sample. 

Calculations based on an avera'e dailr flow of 40,320 gp~. 
Pa.~e 2 of 7 



• 

COMPANY: 

, ,_, 

NO.UH. CQRtf;STor-~ sgER PISTR.ICT 

IN~USTRIAt, PRETREJ\TMF!NT PROGRAM 

• SEyF MONITORING RBPOR~ 

~-------~~~~----~~~-

SAMPLE LOCATION: 

REPORTING MON'l'H/YR:_~

REPORTING QUARTER:~~~~ 

c=~======~..-1= ==;:;::::~===1====~==~~~1===~==== ==~======~~==1=====~= 
CONSTITUENT FLOW, MG/L,CONC l?OO·NDS MG/L,CONC ·AVG 

GPO MAX.DAILY Lt'\$ MONTHLY AVG LBS 
====~~====~ = ====== -- ====== ~==~~ ~====-========= =---~ .~ 

.... 

-

., 
.. 

. .. . ...... 

----··-···· ·--

-

TYPE OF SAMPLING: ~ COMPOSXTE 

Page of -- NCSOSMR92-l 



11.J 

COMMENTS: 

.. 

Attaah additional Gheets if needea 

"I certify under penalty of law that this document and all 
attachments woro p:l:'epared under my di~eetion or supe:i:·v ision in 
accordance with a system designed to assure ~that qualified 
personnel properly gather and evaluate the information submitted. 
Sa.aed on my inquiry of the person/persons who ·ni.anage the system, or 
those persons directly responsible for qat~erinq the information, 
the information submitted isf to the best of :my belief, true, 
accurate, and complete. I am aware that there are signif ioant 
penalties for. subm1ttinq falS$ information, including the 
possibility of fine or imprisonment from knowing violations."· 
(40 CFR 403.6 (a) (2) (ii)) 

T:J:TLE 

DATE 

Paga of --
NCSDSMR.92-2 



IW 

INSTRUCTIONS 

.. 

l. company and Address: Should· be mailing address of facility 
owner. 

2. Permit No: This can be found on your existing permit. -

3, Reporting' Month/Yr; The month and year samples were taken 
and analyzed should be used. 

E~<lmple; 11/91 

4. Reporting Quarter: The quarter· in which the reporting falls. 
Exqmple; Jan., Feb., ·MQrch...- 1st Quarter 

April, May, June 2·nd Quarter 
July, Aug., Sept. - 3rd Quarter 
Oct., Nov., Dec. - 4th Quarter 

.. 
s. sample Location: P~int at which sample is taken. 

Example; Final discharge at Manhole No. 2. 

6. Constituent: Name of chemical pa~ameter. 
Example: copper,. pH, lead, dichlorethane, 
etc ••• 

·1. b"'low, GPD: Aver.age daily wastewater discharge to sewer in 
gallons per day. 
Example:' 0.51 MGO ~ 510,000 GPD or~ 

500 CF/day x 7.48 Gals/CF= 3740 GPO 

Flow should be d-etermined. for each discharge and 
recorded. The FLOW used to calculate POUNDS 
value·s ah all be the daily flow on the day the 
sample was taken. These records should be sent 
along with the new form and lab analysis. 

s. MG/L, CONC MAX OA!tY: Highest single discharqe concentration 
for any daily sample perioq. 

9. POUNDS, LBS: The formula for pounds is: FLOW(MGOJ x 
CONC[MG/L] x 8.34. -This POUNDS space is based 
on the ma~:t.mum pot1ndage of all tha daily values 
reported for the month. Poundage should be 
calculated for each daily value, and the 
maximum value reported for each parameter. 

10. MG/L, CONC MONTHLY AVG; Average of all test results for the 



. .-
l'-1 

para~eter indicated. 

11. AVG LBS: This pounds space should be used for monthly 
average pounds~ The flow and concentration should be 
fa~tored daily9to calculate poQndaqa and then avoragod.- -

Example: DAY 1- FLOW~6o,ooo GALS; COPPER = 0.351 MG/L 
DAY 3- FLOW=S9,200 GA.LS; COPPEP - 0,423 MG/L 

CALC, DAY 1: 60 1 000 GALS/1,000,000 GAL/l-IG X 
0.3Sl MG/L x S.34 - 0.176 Las 

DAY 2: 59,200 'GALS/1,0·00 1 000 GAL/MG X 
0.423 MG/L X a.J·4 = 0.209 I)BS 

AVERAGE POUNDS = (0.17.6 + 0.209)/2 = 0.19~ LBS 

. AVERAGE I'OUNOS VALUES SHOULD BE ROUNDED OFF TO TWO (2) OECIMAL 
PLACES. 0.19 LBS 

12. Type o; Sampling: Circle either GRAB OR COMPOSIT~ as 
required by your permit. 

13. Comments: Use this section to note any comments such as=---
violations or to' reference additional pages. 

14. Signature - owner or designated R.epresentative of facility 
must siqn the certification statement on the last page of ~ 
the submittal. Failure to sign tne form will be considered a 
violation of the pennit. 

15. Title - Title of the person signing the document. 

16. Date of Signature. 

17. Pages: Insure that each paqe is numbered at the bottom 
including any additional pages for parameters or 
comments. 



NOV 12 '92 13:47 FROM DFSC-F 
PAGE.002 

NU!.) i...::;; .., ,, .... 

UPot'f o• VlOLaTIOS Na l'01( 001111...ria 
. DI8~&1 :PERXI~ VaoGIUla 

Nall\G and address ot Violatoe: D•ltm.9• ru•l aupp1y »oint 
' 

I• O. 1'0S f0019 

... Obat'l••ton, •c :u.u.t-OOSI 

041 contact: DoJl&J.d X&ttb.W• 

Date notification •ant~ 1l/OS/tl 

Please be ad.vised that undet" the North eha:t'leaton Sewer Diatriot'& 
.gUideline.11. for Pt:at.rutlo.ent compliance,. yot.t have •ce•ded th• 
lil\\its sat by yO\U' Pretreatment. perJttit in the following- areas;. 

Da.t.e(s) and typa{s) ·of violation(•); 

1. no report - 1/f2, 8/92, 9{92 

~lean previde us within ·Ten (10) working day• with. an explanation 
of thaae daf icianciea and %h• octian you plan to take to correct 
thii 'Utt~. . , . 

HORXK CHARLESTON smraa nts~ICT 
.1i'O aox fi3009 
North Charl•~ton, SC 294i9 
ATTN:: .Allen T. Ru.say 

It' you have any qu••ticn• concerning th:l• violation notia., pliaa11e 
cont.act tii• l'r•tl:'•at.Jtant nepartme.rtt at (803) 727-7GOO. 

en :ao.y :Peterson 
All.e T. Ramsay 
PNtl."Mtunt til~ 

** TOTAL PAGE.002 ** 
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NOV 12 '92 13:47 FROM DFSC-F 

NU l.) i L. . ...., ,, 
r ...... i t:l ii .1 t.J L-' I .;::,. r - !_. f'1 H .;::. 

7a25 STAU..OC\ID I FO BOX 63009 

~(DJ 164-301~ 

UP'*'f o• VIOL&'!Iotf !'OI. l'01'I' DOllllTJ:Q 
ux1cm,uo1 -.muat llOIJRNI 

Nal\\G and. addt'esa of Violatoe: Def.a.• :IU•l lupp1y t~int 

~. o. ~· •ooi1 
•• Cba~l••ton, ac a1•it-oos1 

Perait N\Ullb .. : 049 contact: J>oalA X&ttbn• 

PAGE.802 

Report1n; Qua~t..r: Date notification aants t.i/OS/tl 

Please~ advitl&d that undai:- the !forth Cha:i:laat.on sewer Datriot.'a 
.gUid.elinea. fo~ Pt'at.reatment compliance,. ycu have exceeded t!t• 
limits s•t by your Pretreatment. pet'lt\it in the follOWi?lCJ areas: 

oat.eC•) and typa{•l ·of violation(•)~ 

~l•a•e prev1de us within·Ten (10) ~t"kinq day• with •n e~planation 
of thaae def ici~ncie~ and J:h• octian you plan to tak~ to correct 
thia Htt~. ' 

Reaponaa ahoul4. b9 ••nt to: 

NORTH CHARLISTON S!WBR DtSTRIC'l' 
PO 1iox 63009 
North Charl•~ton, SC 29419 
ATTN:. .Allen T. RPtsay 

Xt: you have any que•tion• concerning thi• violation iiotia., plaaaa 
eontaot th• _,~•tr•at118+1t Departra..-nt at {803} 727-7GOO. 

o; Re.y :Peterson 
AllM T. Ramsay 
"PN'trntaent f il• 

• 

** TOTAL PAGE.002 ** 



Post-It™ brand fax transmittal memo 7671 #of pages ~ 8 
To WAY.Ve J31uwvm From M. D. 
Co. _ Co. ~C) 

.Se- ~ 

24 November 1992 Dept. 

MEMORANDUM: 

FROM: M. DARRELL THORNLEY, SOUTH DIV 
TO: WAYNE BARNUM, DFSC-FQ 

SUBJ: REPORT OF VIOLATION FOR NON DOMESTIC DISCHARGE PERMIT 
PROGRAM FOR DFSP, HANAHAN, SC 

1. Please find enclosed copy of sample letter to NCSD for your 
information and use in preparing the real letter. 

2. Talked with you on this matter on 11/12/92 and took the 
following actions: 

a. Met with Mrs. Tammy Fryar, Pre-Treatment Engineer, NCSD on 
11/13/92 and told her that they had our attention and requested a 
time extension. She said that they wanted to make sure that we 
were taking appropiate action to satisfy the reporting 
requirements. She provided me with a copy of the permit, report 
form, its requirements and instructions (enclosed). 

b. Talked with Don Matthews and Don Vroblesky on 11/16/92 to see 
if the reports were available so that they could be delivered to 
NCSD for their information. Matthews looked in his files and on 
11/19/92 I delivered all available reports to Mrs .. Fryar for her 
review. Vroblesky said that Liesl Rhodes of his office could, in 
the future, provide the required reports directly to NCSD with a 
copy to other parties. 

c. I talked with Mrs. Fryar on 11/23/92 to see if she had had··a 
chance to review reports which I delivered to her on the 19th. She 
said that she had not had a chance to review them but would look at 
them and I should call her back on 11/25/92 to discuss them. 

d. I plan to talk with Mrs. Fryar on 11/24/92 to see if we need to 
provide additional data for the past reporting periods. ;r hope she 
will except the data as being sufficent. 

3. Would suggest that you request USGS (in writing) to provide 
required reports in the format provided by NCSD on a quarterly 
basis by month. A copy of this letter should be attached to your 
letter to NCSD. 

4. Don Matthews should ·retain a copy of the reports (past and 
future) in a file for review on site if and when NCSD comes to the 
site for an on-site visit. 

5. If you need additional data please contact me at your earliest 
convenience. 

JlflJYl4 
M. Darrell 'Thornley, PE 
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24 November 1992 

North Charleston Sewer District 
Post Office Box 63009 
North Charleston, SC 29419 

ATTN: Mr. Allen T. Ramsay 

RE: REPORT OF VIOLATION FOR NON DOMESTIC DISCHARGE PERMIT PROGRAM 
FOR DEFENSE FUEL SUPPLY POINT, HANAHAN, SC 

Dear Mr. Ramsay: 

A meeting was held between Mr. Darrell Thornley, Southern Division NAVFAC and 
Mrs. Tammy Fryar of your office on Friday 13 November 1992. During this meeting 
the file for the Defense Fuel Supply Point (DFSP) was reviewed and a copy of the 
report format with instructions were provided to be used in future reporting. 

All available reports for previous months were delivered to Mrs. Fryar on Thursday 19 
November 1992 for her review. 

The enclosced letter to USGS request them to provide required reports in the 
appropiate format directly to your office with a copy to the DFSP, Hanahan, SC. 

Should you have any questions or need additional information please contact 

Sincerely, 



• 
NORTH CHARLESTON SEWER DISTRICT 

NON-DOMESTIC WASTEWATER DISCHARGE PERMIT 

In accordance with all terms and conditions of the Sewer Use . 
Resolutions of the North Charleston Sewer District and also with 
any applicable provisions of Federal or State law or regulation: 

Permission is hereby granted to Defense Fuel Supply Center 

North Rhett Avenue, Hanahan, South Carolina 

Classified by SIC No·----~~5:..:.1~7=1~-----~~~~~~~--

For the discharge of non-domestic wastewater into the District's 

sewer lines at Naval Weapons Station. 

"' in accordance with;effluent limitations, monitoring iequirements 
and other conditions set forth herein. 

This permit is granted in accordance with the application filed 
onSeptember 9 ,1988 , in the office of the North Charleston 
Sewer District. 

Effective this 31st 
---"--"~""-----

day of 

To expire the 31st --"-'=-=--"------- day of 

Distric Manager 
Se\\er District 

-~M~a=r~c==h _______ , 1989 

--~M~a~r~c~h=-=----------' 1993 

Page 1 of 7 



PART 1 

EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

OUTFALL 

Defense Fuel Supply Center 

Parameter 

Lead 

TTO* 

:QH 

Discharge Limitations Monitoring Requirements 
Daily Maximum Monthly Average Measurement Sample . 
.mgL_! (lb/d) .m.gL.! (lb/d) Frequency Type 

.30 

2.13 

6.5 - 8.5 

.10 

.72 

.. ..... " 

.20 .01 1LMonth Composite 
,,,-r=:J... .. 

" ~ 

*Total toxic organics (TTO) as defined in 40 CFR 433.ll(e) 

The pH of the discharge shall not be less than 6.5 nor greater 
than 8.5 and shall be monitored by a grab sample. 

Calculations based on an average daily flow of ~0,320 gpd. 
Page 2 of / 



NORTH CHARLESTO"'~ SEWER DISTRICT 

INDUSTRIAL PRETREATMENT PROGRAM 

SELF MONITORING REPORT 

COMPANY: PERMIT NO: ----
ADDRESS: -------------- REPORTING MON'l'H/YR: ___ _ 

REPORTING QUARTER: -----
SAMPLE LOCATION: 

-------------------~ =============1=========1==========1========1=============1======= 
CONSTITUENT FLOW, MG/L,CONC POUNDS MG/L,CONC AVG 

GPO MAX.DAILY LBS MONTHLY AVG LBS 
------------- --------- --· ------- -------- ------------- -------------------- --------- -- ------- -------- ------------- -------

~· 

TYPE OF SAMPLING: GRAB COMPOSITE 

Page of NCSDSMR92-1 



COMMENTS: 

Attach additional sheets if needed 

"I certify under penalty of law that this document and a·11 
attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. 
Based on my inquiry of the person/persons who manage the system, or 
those persons directly responsible for gathering the information, 
the information submitted is, to the best of my belief, true, 
accurate, and complete. I am aware that there are significant 
penalties for submhtting false information, including the 
possibility of fine or imprisonment from knowing violations." 
{40 CFR 403.6 (a) (2) (ii)) 

TITLE 

DATE 

Page of 

NCSDSMR92-2 



INSTRUCTIONS 

1. Company and Address: Should be mailing address of facility 
owner. 

2. Permit No: This can be found on your existing permit. 

3. Reporting Month/Yr: The month and year samples were taken 
and analyzed should be used. 

Example: 11/91 

4. Reporting Quarter: The quarter in which the reporting falls. 
Example: Jan., Feb., March - 1st Quarter 

April, May, June - 2nd Quarter 
July, Aug., Sept. - 3rd Quarter 
Oct., Nov., Dec. - 4th Quarter 

5. Sample Location: Point at which sample is taken. 
Example: Final discharge at Manhole No. 2. 

6. Constituent: Name of chemical parameter. 
Example: Copper, pH, lead, dichlorethane, 
etc ••• 

7. Flow, GPO: Average daily wastewater discharge to sewer in 
gallons per day. 
Example: 0.51 MGD = 510,000 GPO or: 

500 CF/day X 7.48 Gals/CF= 3740 GPO 

Flow should be determined for each discharge and 
recorded. The FLOW used to calculate POuNDS 
values shall be the daily flow on the day the 
sample was taken. These records should be sent 
along with the new form and lab analysis. 

8. MG/L, CONC MAX DAILY: Highest single discharge concentration 
-for any daily sample period. 

9. POUNDS, LBS: The formula for pounds is: FLOW[MGD] x 
CONC[MG/L] x 8.34. This POUNDS space is based 
on the maximum poundage of all the daily values 
reported for the month. Poundage should be 
calculated for each daily value, and the 
maximum value reported for each parameter. 

10. MG/L, CONC MONTHLY AVG: Average of all test results for the 



• parameter indicated • 

11. AVG LBS: This pounds space should be used for monthly 
average pounds. The flow and concentration should be 
factored daily to calculate poundage and then averaged. 

Example: DAY 1- FLOW=60 1 000 GALS; COPPER = 0.351 MG/L 
DAY 2- FLOW=59 1 200 GALS; COPPEP = 0.423 MG/L 

CALC, DAY 1: 60,000 GALS/1,000,000 GAL/l1G X 
0.351 MG/L X 8.34 = 0.176 LBS 

DAY.2: 59,200 GALS/1,000,000 GAL/MG X 
0.423 MG/L X 8.34 = 0.209 LBS 

AVERAGE POUNDS= (0.17.6 + 0.209)/2 = 0.192 LBS 

AVERAGE POUNDS VALUES SHOULD BE ROUNDED OFF TO TW0(2) DECIMAL 
PLACES. 0.19 LBS 

12. Type of Sampling: circle either GRAB OR COMPOSITE as 
required by your permit. 

13. Comments: Use tbis section to note any comments such as 
violations or to·· reference additional pages. 

14. Signature - owner or designated Representative of facility 
must sign the certification statement on the last page of 
the submittal. Failure to sign the form will be considered a 
violation of the permit. 

15. Title - Title of the person signing the document. 

16. Date of Signature. 

17. Pages: Insure that each page is numbered at the bottom 
including any additional pages for parameters or 
comments. 
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All An ABB Environmental Se.rvires, Inc. ---

Trip Report 
MEMORANDUM 

DATE: October 22, 1992 

TO: Distribution 

FROM: Jack Pittman 

PROJECT: Hanahan Field CTO 010 

SUBJECT: Site Investigations and 
Remediation 

DESCRIPTION OF TRIP: On October 20, 1992, Allen Stamp and I 
travelled from the ABB-ES Tallahassee Off ice 
to Southern Division, NAVFACENGCOM, in 
Charleston, sc. 

PURPOSE OF TRIP: To attend a meeting to review and coordinate 
ongoing and planned investigation and remedi
ation work at Hanahan Field. We arrived in also 
visited Hanahan Field and the surrounding area 
prior to the start of the meeting. 

MEETING PARTICIPANTS: ABB-ES: Jack Pittman and Allen Stamp 
Southern Division: Daryle Fontenot 
DLA: Richard Kennedy and William Goode 
Hanahan Field: Don Matthews 
USGS: Don Vroblesky and Fred Robertson 

(See also the attached attendance sheet.) 

DISCUSSIONS: USGS representatives began the meeting discussions 
by summarizing the results of their Hanahan Field 
investigations and pilot bioremediation efforts. 
The bioremediation efforts in the vicinity of Tank 1 
have been hampered by the appearance of free-product 
where none had been expected. USGS believes that 
this results from undegraded petroleum contamination 
still existing under discontinuous clay layers that 
underlie the site. 

The presence of the clay layers significantly 
effects both the emergence and recharging of 
surficial groundwater at the site. This is 

DISTRIBUTION: B. Lawrence 
G. Belanger 
P. Redfern 
A. stamp 

K. Busen 
P. Wagner 

INFO: D. Fontenot 
w/o attch. 

s. McDuffie/File 
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particularly evident in the behavior of the stream 
flowing on the southeastern edge of the site. 

USGS has found ppm-levels of arsenic in the deep 
aquifer under the site. The source of the arsenic 
is not known. some possibilities are: native soils, 
paints (the above-ground storage tanks are periodic
ally sandblasted and repainted), or materials dumped 
on and near the site when it was used by the U.S. 
Army during World War II (The Gold Cup Springs 
area, now a private residential development, was 
constructed over a U.S. Army dump site. During 
construction of the houses, french drains were 
installed to convey water away from the housing 
area). One on-site groundwater sample was found to 
contain chromium; however, this finding has not been 
repeated in subsequent USGS analyses. 

There was some discussion among all concerned about 
community relations. Despite a recent out of court 
settlement between the U.S. and Gold Cup Springs 
residents, th~ site continues to attract public and 
press attention. 

Allen Stamp presented an overview of findings from 
the ABB-ES Phase I Investigation of the site and our 
concept of the Phase II Investigation. Allen 
expressed the similarities of ABB-ES' and USGS' 
views on the presence of clay layers beneath the 
site potentially trapping contamination. This 
hypothesis is driving the need for the installation 
of the drilled monitoring wells in the ABB-ES Phase. 
II Investigation. ABB-ES will continue to coordin
ate and share information gained about the site with 
USGS. . 

There was also some discussions among all concerned 
about SCDHEC slowness in approving site work plans 
and monitoring well installations. The ABB-ES Phase 
II work plan is still waiting SCDHEC approval. 
Daryle Fontenot is continuing his efforts to secure 
State approval. 

DLA representatives discussed USEPA's interest in 
Hanahan Field as a potential NPL site. As a first 
step, USEPA has requested DLA to complete a ques
tionnaire concerning the locations of private wells, 
fisheries, wetlands, surface water bodies, etc. in 
4-mile radius of the site. Southern Division will 
assist DLA in obtaining information yo complete the 
USEPA questionnaire. 

' . 
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ACTIONS REQUIRED: Continue to coordinate and exchange site 
information with USGS. 

Obtain SCDHEC approval of Phase II 
Investigation prior to initiating work. 

Obtain Southern Division approval of the ABB-ES 
Estimate-to-Complete funding for the Phase II 
Investigation prior to initiating work. 
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ATE CALL MADE: 29 S i3P 9 Z.. DATE CALL RECEIVED: 
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DEFENqE FUEL SUPPL~ CENTER 
CAMERON STATION 

A.LEXA~L1RlA, VA ~/. ill4-n l hll 

FACSIMILE t'RANtiM.1.::S~..LUN t..:UV .1:.a-:. ::itt.ea:i'l' 
: DFSC-FO 

FAC$~MXLE TELEPHON~ NtTM'RF.R (703) 274-1644 OR DSN 284•1644 
.:1ur:.;:i;no.~ 2"' A.X Pu<::'l1~!ll < .,. n "I ) !:"!? ..t :!l !l c: :l on. BC'H :1 a 4 . ::i ::a ~ 1. 

--"=""=========....._-------.-ir-------"'-!"....,..~---..-.,=-=~. -·-· 
TO! Ct!'>'\)~ I '2--1 / FROM: OFSC-FQ 

ATTENTION: PHONE NUMBER: ( 7d'3 ) 27.q -t; 517 
-. 

DESCRIPTION OF DOCUMENTS: £fA ~ ... ,es_: t.-f(!..$ DAT.tJ <6Al!S Fo~ fRsl'~~ 

TOTAL NUMBER OF PAGES / INCLUDING; C
3

0VER SHEET: f 
MESSAGE: 
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UNtTEP STATES E~VIRONMf;'.NTAL PROTECTION AGENCY 

REGION IV 

AUG ~ 5 1992' 
Certif.ied Mail 

.$4$ COUFiTLANi:;> $T~EET. N.E. 
~TLANTA. GEORGIA 30365 

Return Receipt Regµired 

4WD-FFB 

w. E. Goode, Chief 
Environmental Quality Divi~ion 
Defenaa Logistics Agency 
Defense Fuel Supply Center 
Cameron Station 
A.lexandria, VA 22304-6160 

. I,. 

rAac.002 

The Environmental ProtectiPn.Agency (EPA) has evaluated the 
into::cna.tlp.n.submitted by yplll' offi~o on November 14, 1991,. i=.tnd 
other pertinent reports to' score the Defense Fuel Support 
Poill:t -·C:ha~leston (DFSP ... Charleston) on the Hazard Ranki.ng System 
(HRS). The EPA appreciates the efforts that DFSP-Charleston has 
made to c:omply with our request. HoweV"er, during the HRS 
prOQcss, s~gni£~cant data ~avs have been identified. Without 
this data, EPA canno~ complete an accu£ate HRS score. Therefore, 
EPA ia requestipq th~t you provide the information needed. 
Please ans-wer the enclo:$ed questions .as fully and accu.ratgly as.· 
possible. EPA realizes that some of the information will not be 
available and/or will require further sampling fieldwork. For 
~n:Eo:=n;;ti:-.; nn ; n t-h-t s::i t-'!RtAO'Ol"Y. note that it is not available and 
provi.d.e a scheauJ..e as tu wh~u t..ld.>5 1.nfo:1..--mation w.:i.11 bo cl.1.hmi.ttr;:id.. 

It ~s the EPA'Si undarstanding that a qroundwater remediation 
p~oject app:coved by tha South Carolina Dapartment of Health and 
Enviromnental Control (SCDHEC) is currently underway at 
P~:S?'-Ch~i.:l.e.115tQn. The El"A cn.oou::i:a90'1l Dli'S:Ji>-Cha.r1.;;.s"t"~-n 1-:n ~nnt i nue 
witl;t t~s e.ff.ort:, however, it. dr;>es not affect the '.HRS scoring 
process at this point~' ·· ·. 1 

• · .. · • • • 

DFSP~charleston must submit answers to these questions within 
s~xty (SO) days. of receipt of this letter. If you have questions 
about the :j:nformat-ion being requested or the HRS process, please 
oontact M:s. Caron Falconer or Mr. Robert H. Pope of this office 
at (404) 347-3016. 

Printed en Recycled Paper 
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Sincerely yours, 

Jok ~~~ChLef 
Federal Fac~1ities B:r~nch. 
Office.of· RCRA and Federal Facilities 
Waste Management Division 

Ena1osiu:ra 

cc: Mr. Hartsill Truesdale, Chief 
:eu..i..'!.::=t:a.u 0£. So1.:1.d c.nd Ha.zci.;i;do-u=i Wc:u::.1.;;e 

Manaqement 
south Carolina Departme~t of Health 

and Environmental Control 

PAGE.003 
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1. 

. '- . 

3. 

4. 

s. 

6. 

7. 

8. 

EPA QUESTIONS ABOUT DFSE-CHARLESTQN 

What is the location and use of all wells within a 4 mile 
radius of the facility? 

Has any local fisherv been closed? (A fishery is defined as 
any surface water body wllere people co.tch ana conswne fi.G.tl..) 

Are there wetlands areas around the facility, specifically 
adjacent to Goose Creek? If so, how far ara they from the 
facility and how much area do they encompass? 

What are th~ .r1ow.:.ratee·for the various surface water bodies 
around the facility? 

What is the operational history of DFSP-Charleston (i.e., 
years of operation~ exact list.of fuels stored there a~d 
When 1 ta.uh u1=c;1.u.l..u':I j:iJ.4Ct L.1~ea h.1.;stoJ:"i.ca.l.ly 1 etc. ) ? 

How manv wo~kers are therA on the facility? 

What has been the quantity and frequency of tank water 
bottom .discharges frqm the facility? 

What is the exact location and extent of contamination due 
to tank bottom sludges which were reportedly dumped on site? 

Have any soil samples been taken to conf i:r::m the 
absence of lead contamination at the facility? 
were the analytical results, including quality 
control/assurance procedures? 

presence or 
If so, what 

10. Have any sediment/surface water samples been taken from any 
of the au.rfQce water pathways (L.e., faoiiity dra~nage 
aitches, Gold Cup St~eam., Gold Cup L~ke, etc.)? Zf so, what 
were the resu1ta? 

11. What is the number and location of slop waste tanks 
associated with the loading areas at DFSP-Charleston? 

12. Is the Fuel System Ice Inhibitor (FSII) used at 
OFSP-Charleston added to the fuel at the facility, or is it 
added at the refinery? !n addition, is FSII considered a 
normal jet fuel additive or is it used solely at 
DFSP-Charleston? 



~~· 
.~~~1~·::! \•II ...... 

l ,,._. ..... ---

I ,.,,._.,I "-'I ._._ I 

1. What i? the location and use of all we,.lls wi~hin.,a 4, mile 
radiys gf ;he tacilitJ? 

2. Has any local fishery been closed? (A fishery is defined as 
any surface water body where people catch and consume fish.) 

3. Are there wetlands areas around the facility, specifically 
adjacent to Goose creek? If so, how far are they from the 
facility and how much area do they encompascr 

4 What are the f J t:'IW .:rates for the various st, ,:- )~ . __ )_ . xt·3r bodies Ll S<::t'5. 
around the fac ity? 

5. What is the operational history of DFSP-Charlest.o:n. (i.e~, 
years of operation, exact list 0£ fm~ 1 ~ s:to:ocl thi;...:e end 
wll~ . .u, t:an:ic: cJ.el!'lninq practices historically, etc.)? 

~- uo- mAnr w~•A~~~-~re ~nere On the facilitv? 

7. Wha~ has been the quantity and frequency of tank w~ter 
bottom discharges from the facility? 

WhQt is the exact location and ext~nt • 
to ~a.Ilk. .Liut..tom. s1.ud.qeo whi.eh wa&e rep¢;·~ 

, i""*·r.am..!!.nii:.1.:.J..Qn ~~ue 
dumped on site?· 

9. Ha'Ve any soil sam.pl.Gis been tc.ken t.o con:i:..1_.:an the presei1c1~ or 
absenot:'! nf l .c:.Ad con"=m'Rl.:n.ai;.J.V"u. a i.. t..lie r;aCJ..Ll. ty? I£ so 1 what 
w10•ce the analytical results, including quality 
co.ntrol/ assurance procedures? 

10. Have any sediment/surface water samples been ta.k~n from ~ny 
of the surfdce water pathways (i.e., facility drainage 
ditcher Gold Cup Stream., GOld Cup Lake, etc.)? If so, what 
were t ~esults? 

11. W~at is the number and location of slop waste tanks 
associated with the loading areas at DFSPMCharlazton? 

12. Is the Fuel System Ice Inhibitor (FSil) used at DCA 
DFSP-Charleston added to the fuel at the faaiiity, ox ig it 
added at the :i:ef.i..nery? In addition, is FSII considered a 
normal jet fuel additive or is it used solely at 
DFSl?-Ch..:trl.eston'r 

,-;;_ - '\ 
\ le-Jr_,, ~Jh: f Lu; r LJ 

USGS 

** TOTRL PRGE.005 ~ 1 
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or.r· 1 1 • 02 o: 00 rROM DrGc r 

UNITED STATES E~VIRONMi:;:NTAL PROTECTION AGENCY 

REGION IV 

,.uG ~ s 1oor 
Cert,i£ied Mad:.l 
Return ReceiI)t Required 

4WD-FFB 

34$ COURTLANO $T~EET. N.E. 
~TLANTA. GEORGIA 30365 

w. E. Goode, Chief 
Environmental Quality Oivi~ion 
Def<;:inse Log-is.tics Agency . 
Pefense Fuel Supply Center· 
Cameron ·stat.ion 
A.lexandria, VA 22304-6160 

·.· . 
•" ... , ••I" 

Occ:;i.r':M:c.-• CoQd.o• \ 
.......... 

rAac.002 

. ... 

The ~nv-ironmental Protectipn:Agenoy (EPA) has evaluated the 
1n;toli:m~tLpn,.,s~.itted by ypu.J: offioo on Nov~r 14, 1991.,. R·~d 
oth~r pertinent reports to! sco~e the O.ef ense Fuel Support 
·Po~~t -'Charleston· (DFSP-Charleston) on the Hazard Ranking Sys~e.m 
(HRS). Th~· EPA appreciates the efforts that DFSP-Charleston has 
mC;l.d~ to comply with our request. However, during the HRS 
proocss, signi£~cant data 9avs have been identified. Without 
this data, EPA canno~ complete an· accurate H~S score. The~fo~e, 
EPA i$ requ~sti~q th~t you provide the information needed. 
PJ..ease answer the enclo$a~ q':l-esti:ons .as fully and aocuratgly as· 
possible. ~PA reali~es that: some of the information will not be 
available .e:ind/or·w.ill requ'ire f~rther sampling fi~ldwork. For 
.;i...r...£.o.~:at{t:"in 1·n rh-ts:i ~·~tAO'Ol"Y~ note that it is not available and 
prov.~d.e a soheC1uJ..e as tu W:ht:1~1 t..h.i.15 .tnfo:i.-m.ation w.:i..11. l::>o ~ubm.:i..tt.Qd.. 

It ~s the E~A'~ un~~~standing that a groundwater remediation. 
p~ojeqt ~pp~ed by thQ.South Carolina Department of Health and 
E~viromu.ental Control (SCDHE.C) is currently underway at 
~:;tE'\S::b~i.:l.e~ton• <.:fih.e El.'A'cn.oou:i:agoi:z DFS::P-C!har1os1:-nn ~n ~ontinue 
wit~ .. ~.ltj.~. e.f f9:r;;:t, l;low:~e.r,: i~ d.9ff$ not af feet 1;he HRS scoring 
process .. at this po.int~' ...... ".. .... . ' '' . ... . .. . .... . . : . " . . . . 

DFSP~charl~sto.n must submit ~swers to these questions within 
· · .s.l;.j,:ty (-&G) . .days; o;. rece.ip~ of thi~ ~etter. If yo~. have questions 

a;bo.l,it the· S:nfomat·~on. being .requested or the· H·RS process,. plea·se 
. o6nt~Qt Ms;. ''Caron Falconer or Mr. Rober~ H. Pope of this Office 
a't {4.Q.4) 34·7-3016. 

'• •:,• .. ,, : I 
t: 

,, •'\ • J' 

" 
.· .. .... . : 

Printed·on FlecyclecJ Paper 

/ 
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Sincerely yours, 

JoJ::~i'!::::!:;:,ChJ.ef 
Federal Facilities Branch. 
Offioe .of:· .. RcRA and Federal Facilities 
Waste Management Division 

Enal.osurtil 

ca: Mr. Hartsill Truesdale, Chief 
!h.i..t.edu o.£. 5o1i.d end Hcu:;(l.;z;dg1,u:i Wa.ote 

Manaqement 
South Carolina Depar1:f0,ertt of Health 

and Environmental Control 

PAGE.003 



What is the location and use of ali Ymlls within, a 4, mile 
radiµs gf the tacility? 

·2; Has any local fishery been closed? (A fishery is defined as 
any surface water body where people catch and consume fish.) 

3. A.re there wetlands areas around the facility, specifically 
adjacent to Goose Creek? If so, how far·are they from the 
facility and how much area do they encompass? 

4. What are the f low·~·:rates fo:c the various surface water bodies c.J S<::iis 
around the facility? 

s. What is the operational history of DFSP-Charleston (i.e., 
years of operation, exact list of fn~lj::il s:to:G>d tho~e o.nd 
wh~.n, tanx cJ.eaning practices historically, etc.)? 

t;.. now- ~:r -W'"1•h.e.i:.:1:1 ctre -cnere on the faoili.tv? 

7. What has been the quantity and frequency of tank wat:.er 
l»ttom .. d.ischarges from the facility? 

What is the e~act location and ext~nt of ~nn~a.ni.~natiun due U:5<;;; 
~o 1:;cmJ... 1JLJl,:.tom Sl.UCgea wh.ioh w~.re repOrted..l:y dumped on site?'_ 

Ha'"Ve any sail s-ampl.Gs boe.n tc.ken t.o confirm the presence or 
absence nf 1.a.Qd ao:n-t;am.f.:n.g.t.£.o-a 0.1.. 1,,.11e J:aCJ.J.1.ty? If so, what 
were the analytical results; including quality 
control/assurance procedures? 

10. Have any sediment/surface water samples been ta.k~n from illlly 
of the sur!~ce water pathways (i.e., facility dz:"ainage 
ditches, Gold Cup Stz-eam, Gold Cup Lake, etc.)? If so, what 
were the .results? 

11. W~at is the nuniber and location of slop waste tanks 
associated with the loading a.r:eas at DFSP-Charlaston? 

12. Is the Fuel System lee Inhibitor (FSI!) used at 
DFSP-Charles·ton added to the fuel at the facil.i.ty" or i.s it 
added at the ~ef~nery? rn addition, is FSII considered a 
normal jet fuel additive or is it used solely at 
DFSP-Charleston? 

** TOTAL PAGE.005 ** 
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AlTENDANCE SHEET FOR MEETING ON DFSP 

DATE: 
TIME: 

20 OCTOBER 1992 
1100 

PLACE: SOUTHDIV, CONFERENCE ROOM 81 

NAME I TITLE 
I 

ORGANIZATION 
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AGENDA FOR THE MEETING ON DFSP 

DATE: 
TIME: 

20 OCTOBER 1992 
1100 

PLACE: SOUTHDIV, CONFERENCE ROOM B1 

1. INTRODUCTION OF PEOPLE PRESENT. 

2. PURPOSE OF THE MEETING. lo m-fo,.rn DLA11:Jn -fhe pro3ress.e-f usr;&etnd AB~'., w~,.k. 
To po~.M; s/t~}'(. 11r-torm,,hM -lhrrfwtl/ It.ell wdh ./11.e. mvui1011f1°ll 

3. REMARKS BY DLA. .t c-1~~""1' o-F r>/:'SP, 

4. DISCUSSION OF THE WORK BEING DONE AT DFSP BY THE USGS. 

5. DISCUSSION OF THE WORK BEING DONE AT DFSP BY ABB-ES. 

6. DISCUSSION OFTHE DIRECTION OFTHE INVESTIGATION ANDTHE REMEDIATION 
AT DFSP AND THE POSSIBLE INTERACTION OF ABB-ES AND THE USGS. 
(QUESTIONS AND ANSWERS) 

7. WRAP UP OF MEETING 
- STATE IMPORTANT COMMENTS 
- CONFIRM DECISIONS MADE 
- STATE WHO IS RESPONSIBLE FOR ADDITIONAL ACTIONS, IF ANY 
- SCHEDULE OF NEXT MEETING, IF REQUIRED 

8. END MEETING 

\ 
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U.S. DEPARTMENT Of' THE INTERlOR 
GEOLOGICAL SURVEY 

WATER RESOURCES DIVISION 
SOUTH CAROLINA DISTRICT 

Stephe1don Center - Suite 129 
720 Gracem Road 

Columbia, SC 29210-7651 

DATE: 

----Pages, including cover paget transmitted to: 

PERSON: 
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FAX NUMBER: 
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,· ~: ;:f ·~···.··'·.··· GENERAL ENGINEERING LABORATORIES 
} .... Environmental Engineering and Analytical Services 

Molly F. Oreme 
t 

C. Orc:cnc, P.B., Ph.D. 
e Prelidont 

SC R11glatmtion No. !HOO 

··--·--- CERTIFlCA.TE OF ANALYSIS 

Clien~: USGS, Stefhenaen Cen~ar 
720 G:ac•~ Road 
Col~ia, South Ca:olina 29210 

Contact: JC:. non V%oblesky 

cc: tJSGS001t:L P:oject Mana911:: Pete !allcu 

Sample :Ctl 
t.al:.I :t'C 
Mat:"!)!! 
Date Coll•cted 
.Date P.aca:i.ved 
P:ioz:o:i.ty 
Collector 

Volatile Ozga.nica 

• 

B'l'EX 
Benzene 
S:thylbenzene 
'I'oluene 
Xylene.::i (TOTAL) 

IXl:.:aotal:>le 02:9&nic• 
Naphthalene 

MtltaJ.1 Maly•ia 
Silver 
Arsenic 
Beryllium 
Cadmiutn 
Ch:r:omiwn 
Copper 
Mercury 
Nickel 
Lead 
Antimony 
Selenium 
Thallium 
Zinc:: 

MWGS 318 
9209298 ... 02 
G.1:c11,mdH:20 
09/15/92 
09/16/92 
aouta.A• 
Olien~ 

198 ppb 
58. 7 ppb 
1960 ppb 
268 ppb 

ll4 ppb 

< 0. 0300 ppm 
522 ppb 

< 0.0100 ppm 
< 0.0100 ppm 
< 0.0300 ppm 
< 0.0300 ppm 

< 0.500 ppb 
< 0.0300 ppm 

< s.oo ppl:> 
B.33 ppb 

< s,oo ppb 
<: 5.00 ppb 

< 0, 0300 !:'Pm 

~he tollgwinq prepa~•tion proced~=•t wa:e JiMl~fo:i:med: 
~cid Dige!tion Prep for Metal! 
mxt. & cone, - a/N co~p9~na2 

P.O. Box 30712 • CllarlcstQn, SC 29417 
Phone (803) 5~6-8171 •PAX (803) 756· l l 78 

Labo.,11.tor7 
FL 
NC 
SC 
VA 
TN 
WI 

Certlneatlons: 
BS7156/87294 

233 
10120 
00151 
02934 

999887751 

Page No.: 1 



GENERAL ENGINEERING LABORATORIES 
Environmental En~ineerin1: and Analytical Services 

Molly P. Oreent 
t 

Lab1mitr;iry 
FL 

CettlfleaUonK: 
E871S6/$7294 

C. Oreene, P.B., Ph.D. 
tt1ldcn1 

SC Regislmtlon No. 9103 
CERTIFICATE OF ANALYSIS 

NC 
SC 
VA 
TN 
WE 

Client: USGS, St•Phen•en Cante: 
720 G:aoe.t"n l\oad 
Columbia, So~th C&:ol.i.na 29210 

Coftt&ct: Mr. Don Vroble•kY 

£)ate: 10/02/92 

a.1'1Hedby1~ 
/QC •r 

cc:: TJSGS00191 

Sampl.• ID 
Lab m 
Mat.::iz 
cat• Coll~et.ed. 
Pat• Receiv•d 
Prio.cit.y 
coll•cto1: 

Vo1atil• O:ganias 
E'l'EX 

Benzene 
:S:thylbenzene 
Toluene 
Xylene::s ('l'O'l'AL) 

mzt:aota.ble Qrqan1c1 
Naphthalene 

Metals Ana1yai• 
Silver 
A::aanic 
B&;c:yllium 
Cadmium 
Chromium 
Copper 
Merou:ry 
Nickel 
Lea.d 
Antimony 
Seleni\.U"I'\ 
Thallium 
Zinc 

KWGS 3U 
920Sl2!H ... 03 
Gz:ou.nd.H20 
09/1$/92 
09/16/92 
rtout.i.n• 
Client 

4.68 ppb 
4.80 ppb 
37.2 ppb 
11. 9 ppi:I 

< 10.0 ppl:i 

< 0.0300 ppm 
< 5 .oo ppb 

< 0.0100 ppm 
< 0.0100 ppm 
< 0 .0300 ppm 
< 0.0300 ppm 
< o.soo ppb 

< 0.0300 ppm 
< s.oo ppb 
< s.oo ppb 
< S.00 pph 
< 5. 00 ppb 

< 0.0300 ppm 

~h• fellowing p:•pa:aticn ~~oced~:ea we:a pe:tozmad: 
Acid Digestion Prep for Metals 
Ext. & Cone. - B/N Compound$ 

P.O. 'So:l 30712 •Charleston, SC 29417 
Phone (803) SS6·8171 •PAX (803) 766-1178 

!la;e No.; ·1 

233 
10120 
00151 
02934 

99988779 



GENERAL ENGINEERING LABORATORIES 
Environmental Engineering and Analytical Services 

Molly F. Greene 
Ill 

Laboratory 
FL 

Certlni:•Uonsi 
E871S6/87294 

C. Oreene, P.B., Ph.D. 
re•ldettt 

SC Rt:glmailon No. 9103 
CERTIFICATE OF ANALYSIS 

NC 
SC 
VA 
TN 
WI 

Client: USGS, St•fhen1en Canter 
720 G:ac•~ Road 
Columbia, So~th Ca=olina 29210 

Contact: M:. Den V:oble•ky 

Date: 10/06/9:2 

llal.Hodby:~ 
;QA/ cei: 

cc: O'SGSOOlU P:oject Manage:: P•te Ballou 

S-.=plliil :Ctl 
Lab ID 
Mat:a.:ic: 
Cate Collacted 
tlate bc•ived 
P:io~.i.ty 
Callecto:z:" 

Vclatile Organics 
B'I'E~ 

Benzene 
Ethylbenzene 
Toluene 
Xylenes ('I'OTAL) 

lb:t:&ctal:lle Organics 
Naphthalene 

Mat.ala Analy1i1 
Silver 
Areenio 
Se:ylliwn 
Cadmium 
Chromium 
Copper 
Mercury 
Nickel 
Lead 
Antimony 
Selenium 
Thallium 
Zinc 

.NMGS 34• 
9209298 ... Q& 
G:c:)'M.dH20 
09/l.5/92 
09/16/92 
P.01at;.ne 
Client. 

231 ppb 
58. 6 ppb 
1690 ppb 

270 ppb 

7 9. 9 ppb 

< 0.0300 ppm 
217 ppb 

< 0.0100 ppm 
< 0.0100 ppm 
< 0.0300 ppm 
< 0.0300 ppm 
< o.soo pp.b 

< 0.0300 ppm 
< s.oo ppb 

s .46 ppb 
< 5.00 ppb 
< 5. 00 ppb 

< 0.0300 ppm 

The fellowing pz:e9a:aticn p=o=•du:ea we~• pa~ioi=iit4: 
Acid ~igeetion irep fo~ Metale 
txt. & Cone. - 6/N C9IDP9~~¢~ 

P.O. Box 30712 • Charleston, SC 29417 
Phone (803) SS6-Bl 71 •FAX (803) 766-1l18 

»a.;e No. ~ 1 

233 
101W 
00151 
02934 

99988779 



GENERAL ENGINEERING LABORATORIES 
Environmental Engineering and Analytical Services 

MQl)y F, Greene 
t 

c::. Grecne, l1.E., rti.D. 
n:aidcnt 

SC Registration No. 9103 
CERTIFICATE OF ANALYSIS 

Cli.nt: USGS, St9fhenO•n ce.nte: 
720 G~•a•mi a.cad 
Co1Wlbia, South C&:~lina 29210 

Con~ac~: Ml:. Don V:obl••ky 

ca: tJSGS00l91 

Sample tD 
t.al) U) 

Matrix 
Data Collected 
.Ott• S\eoeil.ved 
P:ic.t:ity 
CQ1lecto: 

. Vol.at.U.• oa:;anic:1 
13'l'EX 

Benzene 
Ethylben.zene 
'l'oluene 
Xylene!! (TOTAL) 

zxt:•otabl• 0~9~~0• 
Naphthalene 

Metals .Analy•i• 
Silver 
Araenic 
BQryllium 
Cadmium 
Chromium 
Copper 
Me:rou:cy 
Nick.el 
Lead 
Antimony 
Selenium 
Thallium 
Zinc 

MlfliS 40A 
92092H-OS 
G~owidJl20 
09/15/92 
09/16/92 
acutin• 
Client 

4 .31 pl'Jb 
4,07 ppb 
53.5 ppb 
10.8 ppb 

11. 0 pph 

< a .0300 ppm 
< 5. 00 ppb 

< 0.0100 ppm 
< o. 0100 ppm 
< 0.0300 ppm 
< 0.0300 ppm 
< o.soo ppb 

< 0.0300 ppm 
< s.oo ppb 
< 5.00 ppb 
< s.oo ppc 
< 5,00 ppb 

< 0,0300 PPl't\ 

he f ollowinq pr•parat1on p~ocedu:es 'tfe:e pe:f~z:tMid: 
Acid Diqestion Prep fo~ Metals 
ixt. & conQ. - a/N compoun;~ 

P.O. Box 30712 • Charlc11ton, SC 29417 
Phone (803) 556-8171 •FAX (803) 766-1178 

Laboratory 
FL 
NC 
SC 
VA 
TN 
WI 

Cert1nc~Uons1 
E87IS6/87294 

233 
10120 
OOlS! 
029S4 

99988779 

Pago• No.: 1 



GENERAL ENGINEERING LABORATORIES 
li;nvironmental Engineering and Analytical Services 

, Greene, P. E., Ph.D. 
&idcnl 

S cgillmion No. 9103 

CERTIFICATE OF ANALYSIS 

Client: tJSGS, St.ep~otm Cante~ 
720 G~ace:rn Read 
Co1u.mbia, south c..~olin& 29210 

Contaot; Ml=, Don V:oble1ky 

C!C!! t7SGSOOU1 f~oject H&na;e:: Pete S&llou 

Sampl.e m 
Iaa.b m 
Mat.:iz 
Dat.• Collected 
Date Mr::eived. 
P:rio:t.1.ty 
Col.1.•ct.o.r 

Vola:il• O:q&e~C• 
STEX 

Benzene 
Ethylbenzene 
'toluene 
Xylenes (TO'I'AL) 

~=act.i,le O:gan1c• 
Naphthalene 

Hlfat.al• Anal.y11• 
Silver 
A:senic:: 
Beryllium 
Cadntiu.m 
Chromiwn 
Copper 
Mercury 
Nickel 
Lead. 
Antimony 
Selenium 
'I'hall.i\ll\'\ 
Zinc 

MlfGS 401 
92051298•06 
G:ou.ndH.20 
og/1.!i/92 
09/16/92 
P.aut:l.Aa 
Cl1ut 

223 ppb 
55.4 ppb 
1310 ppo 

255 ppb 

72.0 ppb 

< 0.0300 ppm 
87 '4 p;:ib 

< 0. 0100 ppm 
< 0.0100 ,ppm 
< 0.0300 ppm 
< O .0300 ppm 
< o.soo ppb 

< 0.0300 ppm 
< s.oo ppb 
< s.oo ppb 
< S.00 PPD 
< 5. 00 pp'.o 

< O .0300 ppm 

Tha fol1ow;i.i1; prepa:ation p~oa•du:•• ware p.~~oz:med.; 
Aci~ Oiqes~ion Prep for Metals 
EKt. & Cone, - S(N Compounda 

P.O. Box 30712 • Charl1:1Ston, SC 2Sl417 
Phone (803) 5~6·8171 •FAX (803) 766-1178 

L11.b1;1ratory 
FL 
NC 

CerllncaCIQnsi 
B871~6/87Z94 

SC 
VA 
TN 
WI 

Dai:.•: 10/01 /92 

~ 
Pa;e No.: l 

233 
IOI:ZO 
00151 
02934 

99988779 



GENERAL ENGINEERING LABORATORIES 
Environmental Engineering and Analytical Services 

C. Oreene, P.E .. Ph.D. 
aldett& 

egiltnlion No. 9103 
CERTIFICATE OF ANALYSIS 

Client: USQS, Staph•na•n Cantar 
720 Gz:ac•zn Read 

contact.: 
Colu=bia, South carolina 29210 
!ti:. ~a~ V~obleaky 

C!C!: USGS00191 

Sample m 
lillb ID 
Mata; ix 
t)at6 Collected 
!:>ate l\eoei.vad 
l'z:io:r:ity 
Collect oz: 

Volatile O:;ania~ 
BTEX 

aenzene 
Ethyl.l:lanzene 
Toluene 
Xylenes (TOTAL) 

mzt.z:aat~l• OZ:i&Aia• 
Naphthalene 

W.'l:•l• .An&ly•i• 
Silver 
A:rsenic 
Beryllium 
Cadmium 
Ch:r:omiiun 
Copper 
Mercury 
Nickel 
Lead. 
Antimony 
Selenium 
Thallium 
zine 

ICWQs 40D. 
51209298-07 
Grou.nd.H20 
09/15/92 
09/16/92 
aouti.n.• 
Cliet 

2Sl ppb 
56.6 pi;:>l:l 
1760 ppb 

255 ppb 

78. 0 ppb 

<'. 0.0300 ppm 
87.2 Pi'b 

< 0.0100 ppm 
< 0 I 0100 ppm 
< 0.0300 ppm 
< 0.0300 ppm 
< 0.500 ppb 

< 0.0300 ppm 
< s.oo ppb 
< s.oo ppc 
< S.00 pp.b 
< s.oo ppb 

< 0.0300 ppm 

~he followin9 p~ep•~~tion p~ooed~~e~ w.a~~ ~rfo:r:mad: 
Acid Oi9e1:1tion Prep for Mat·a.l.s 

mxt. & CQnC, - B/N Compound! 

P.O. Box 30712 •Charleston, SC ~9417 
Phone (803) S.56·8171 • FAX (803) 766· 1178 

Laboratory 
FL 
NC 
SC 
VA 
TN 
WI 

Certlni:atlons: 
E871~6/87294 

233 
10120 
OOlSI 
02934 

99988179 

D&t•: 10/02/92 

~~ 



GENERAL ENGINEERING LABORATORIES 
Environmental Engineering and Analytical Services 

C, Omni::, P.E., Ph.D. 
sidcnt 

eginratlon No. 9103 
CERTIFICATE OF ANALYSIS 

' .__...... ................. _ ... _..,._ ..... ~ ---~~~----~-------------

Climi.t.: TJSGS, Stephen.sen Centez: 
'720 G~ac11z:u a.cad 
Columbia, So~th Ca:olina 29210 

Contact: Ml:, De~ Vz:obl•sky 

cc: USGS00191 

Sample :a> 
Lab m 
Matriz 
Date Ccllect.ed. 
Data Racaiv•d. 
Pz:io:ity 
Ccllecto: 

mat=acta}:)le O:g-.nic• 
NaphthalenG 

1G«JS100& 
9209298-08 
GroundH20 
09/1!/92 
09/16/92 
Reu.ti.na 
Client 

< 10 l 0 ppb 

h• fcllcwing pz:epaz:ation proceduJ:a.s w..ra pe~!o=ned: 
E~t. & Cone. - S/N Compounds 

P .0. :Sox 30712 • Charleston, SC 29417 
Phone (803) !!!!6·8171 •PAX (803) 766-1178 

Lt1:baratar1 
FL 
NC 
SC 
VA 
TN 
WI 

CerUtlc:Ulon!i: 
E87l.56/872.94 

2.33 
10120 
00151 
02934 

99988779 

Paqa Ne.: ·1 



GENERAL ENGINEERING LABORATORIES 
Environmental Engineering and Analytical Services 

Molly F. Greene 
Preaidc:nt 

Laboratory 
FL 

CerUn1:11tlons: 

C. Oree:ne, P.B., Ph.D. 
rttidcnt 

ogistn.uon No. 9103 
CERTIFICATE OF ANALYSIS 

NC 
SC 
VA 
TN 
Wl 

E.87156187294 
233 

10120 
00151 
02934 

99988779 

Clian~: USGS, S~e~hmi••~ Cttn~e~ 
720 Gracez:n Road 
Coll.lmbia, South Ca:olii:i.a 29210 

Contact: Mt:, Don Vrcbl•sky 

Date: 10/02/92 

RlolllHtcl lly: ~ 
/QA/ c•zr 

oe: OSGSOOU1 

Sample ~ 
tiah :m 
Matrix 
Data Collected 
J:l•te Rac;u~i 'V1td 
51::i.c:ity 
Coll•ctor 

Volatile o:qanica 
BTEX 

Ban~ene 

Ethylbenzene 
Toluene 
Xylene1' (TO'l'ALl 

m.zt~aatatJl• o:ganio• 
Naphthalene 

*ital• Analysis 
Silver 
Ari!enic 
Beryllium 
C4ldmium 
Chromium 
Copper 
Mercury 
Niokel 
Lead 
Antimony 
Selenium 
'Thallium 
Zinc 

MIGS~ 
920921H, 
GrC~·-
09/1!/92 
09/16/92 
Rauti.Q.e 
Oli.ent 

3.88 ppb 
3.63 ppb 
58.S ppb 
13.4 ppb 

< 10. 0 ppb 

< 0.0300 pp:m 
< s.oo ppr 

< 0.0100 ppn 
< 0.0100 ppm 
< 0,0300 ppm 
< 0.0300 ppm 
< o.soo ppo 

< 0.0300 ppm 
< s.oo ppc 
< S.00 pph 
< s. 00 ppb 
< 5.00 ppb 

< 0.0300 ppm 

~h• tollowing p:•F•:ation p:ocedu~e• we=e pe=~o~: 
Aoid Digestion P~ep for Metals 
Ext. & Cone. - B/N Compound$ 

P.O. Box 30712 •Charleston, SC 29417 
Phone (803) S56·8171 • FAX (803) 766·1178 

Paqtt NCI , : 1 

RECEIVED 
USGs .... wRD 

OCT 0 91992 
COiumbia, s. C. 



Mr. Marvin P. Murray, Director 
Division of Drinking Water Quality and Enforcement 
Bureau of Drinking Water Protection 
South Carolina Department of Health 
and Environmental Control 
2600 Bull Street 
Columbia, South Carolina 29201 

5090/0110 
Code 1841 

14 OCT 1992. 

DEFENSE FUEL SUPPLY POINT (DFSP) CHARLESTON, SOUTH CAROLINA: 
REMEDIATION PROJECT, PERMIT NUMBER 15707, BERKELEY COUNlY 

Enclosed is a copy of the United States Geological Survey (USGS) Quarterly Report on 
the DFSP Charleston Remediation Project. This report outlines the activities of the USGS 
at DFSP for the last three month (July, August & September 1992). Also enclosed are 
the analytical results, daily inspection sheets and the North Charleston Sewer District 
(NCSD) permit information for the DFSP site for the months of June, July and August 
1992. 

From the minutes of the last meeting held in Charleston, a meeting is to be scheduled to 
discuss the DFSP project after receipt of a quarterly report. If a meeting is desired by 
DHEC, please advise us of a time and location that a meeting can be held to discuss the 
latest quarterly report for the DFSP site. 

If you have any questions, please call Mr. Daryle Fontenot, Code 1841, at (803) 743-0607. 

Enclosures: 
(1) USGS Quarterly Report 
(2) Analytical Results for DFSP 
(3) Daily Inspection Sheets for DFSP 
(4) NCSD Permit Information for DFSP 

Copy to: 
SCDHEC Trident EQC (Mr. Harvey Wilkins) 
DFSC-FQ (Mr. Wayne Barnum) 
Hanahan Public Library 
USGS (Mr. Don Vroblesky) w/o encl 

18 File 
18 Gire 
1841 
Daily 

Sincerely, 

H.FRASEA, fJ.E. 
Head i P@\rnleum Bran.th 

184 
1841x 



PROJECT STATUS REVIEW SHEET, QUARTERLY 
REPORT 

Froject Number: sco?a Date: September 1992 

Project Name: Remediation of J'P-4 cont~i;nination us:i.ng hy~i;aulic 
.Q.Q.D..t~inment and in-situ biodegradation at the Defense Fuel S~ply 
Point, Charleston, South Carolina 

Project Chief: Don A. VrpbJesky Section Chief: Marji Pavenpprt 

Report Period: Jul~-sept 1992 Cooperator: U.S. pept. of the NaVY 

Project Completion Date: ~ 

PROJECT OBJECTIVES: 
l. Construct and calibrate a digital ground-water flow model of the 
DFSP site that can be used as a tool in designing the containment
biodegradation system. 

2. Monitor the operation of the containment-biodegradation system 
after start-up to document the hydraulic containment achieved by 
the system and to assess the efficiency of the system to degrade 
the contamination. As p~rt of the effort to estimate the length of 
time required for aquifer remediation, an estimate of the amount 
of Jl?-4 sorbed onto aquifer materials will be made prior to 
startup. 

3. Use the results of the monitoring program to9ether with the 
estimate of JP-4 contained in the aquifer t~ construct a digital 
model designed to estimate the time r-~q~: ~ ~·~, to decontaminate the 
aquifer below a given threshold. 

PROGRESS DURING PREVIOUS QUAP 

l. Collected soil-gas samples from •~~dam-bed sediments to 
determine areas of contaminated ground-water discharge to surface 
water. Samples were analyzed in house. 

2. Developed new wells installed north of tank 3 (wells MWGS-40A, 
-40B, -41A, -41B. 

3. Collected quarterly samples from ground water a.nd surface water 
during 7/~/92 to 1/16/92. 



2. Laboratory experiments have shown that the presence of organic 
acids in the ground water at DFSP is probably more closely related 
to the terminal electron accepting process rather than to the 
presence of lead. 

3. Surveying in the stage levels of surrounding streams showed 
that in some areas east of the facility, contaminated ground water 
discharges to the stream, however, north of the facility, water in 
that same stream moves from the stream downward and recharges 
ground water. Thus, the possibility exists that contaminated 
ground water from the facility could discharge to the stream, be 
rapidly carried downstream, and reenter the ground water at an 
offsite location. 

PLANS FOR NEXT QUARTER 
1. Reinitiate water delivery and initiate nutrient delivery to 
infiltration gallery 2. 

2. Modernize the free-product recovery system and resume product 
removal. 

3. Collect quarterly samples from 9round water and surface water 
during the first two weeks in November. 

4. Continue synoptic water-level measurements at all wells, 
including the Naval Weapons Station. Continue collection of 
continuous (15-minute interval) water-level data at wells W-103 and 
W-108) • 

5. Continue operation of extraction wells near tanks 1 and 2 and 
in the Gold Cup Springs subdivision. 

6. Continue evaluation and modification of bioremediation system 
north of tank 1. 

7. Continue development of ground-water flow model. 

STATUS OF REPORTS 

Tha administrative report on the soil-gas investigation at the 
site (by Robertson, Aelion, and Vroblesky) is back from Regional 
review and the reconunended changes are being addressed. 



4. Found free product in four wells and the free-product-recovery 
well. Attempted to pump the free-product-recovery well to remove 
the hydrocarbons, but the removal system is inadequate to remove 
sufficient amounts of product. The system needs modernization. We 
have requested modifications. 

5. Collected monthly samples from operating extraction wells. 

6. Turned off extraction wells EW-3 and EW-4. The reason is that 
there is a serious Fe-precipitation problem in well EW-4 because 
the well is at the interface of anoxic, Fe-rich water and oxic 
water. The mixing produced Fe-precipitates that can quickly clog 
the system. Well EW-3 contains oxygenated, relatively 
uncontaminated water. Although there is little Fe in the well EW-
3 water, pumping that water into the extraction system where it 
mixes with Fe-rich, anaerobic water could result in massive Fe 
precipitation in the discharge plumbing. The only disadvantage of 
not operating EW-3 is that we are removing its dilution of the rest 
of the water being treated. 

7. Switched daily site-operator contract from Trident to Northcutt 
Corp. as a result of contracting-renewal bid submittals. 

8. Measured water levels monthly. 

9 Completed first draft of journal article ''Microbial buffering 
of pH in petroleum-contaminated ground water,n by Vroblesky 
McMahon, Chapelle, and Bradley. 

10. Completed first draft of journal article "Influence of Pb 
concentration and terminal electron acceptor on production of C02 
and organic acids in petroleum-contaminated sediments,n by 
Bradley, Chapelle, and Vroblesky. 

11. Surveyed stage levels and channel bottoms at several points 
along streams in the vicinity of the facility. 

SIGNIFICANT FINDINGS 

1. As suspected, once the extraction wells began pumping, 
petroleum free prcdl.lc': began moving from beneath clay layers to the 
extrac~ion wel~s, p~rticularly well EW-7, Product was found in 
wells MWGS-29A !l.14 f~), MWGS-30A (0.63 ft), MWGS-27B (0.8 ft), 
MWGS-27A (sheen), a~d the 36-inch recovery well. 



#212 

United States Department of the Interior 

. . 
Mr. Daryl Fontenot 
code 18231 

GEOLOGICAL SURVEY 

Water Resources Division 
Stephenson Center, suite 129 

720 Gracern Road 
Columbia, SC 29210-7651 

9/21/92 

southern Division Naval Facilities 
Engineering command 

2155 Eagle Drive 
P.O. Box 10068 
Charleston, south Carolina 

29411-0068 

Dear Mr. Fontenot, 

TAKE 
PRIDEIN 
AMERICA 

--

Enclosed are the daily inspection sheets, analytical results, ground-water 
elevation data, and NCSD permit information for the DFSP site located in 
Hanahan, s.c. for the month of August 1992. 

If I can be of any further assistance in regards to this submittal, please 
do not hesitate to contact me (803-750-6129). 

Enclosure 

sincerely, 

We.~ 
Liesl c. Rhodes 
Hydrologist 

• -
-• 

\ 

_, 



• 

#212 

United States Department of the Interior 

Mr. Daryl Fontenot 
code 18231 

GEOLOGICAL SURVEY 

Water Resources Division 
Stephenson center, suite 129 

720 Gracern Road 
Columbia, SC 29210-7651 

9/09/92 

southern Division Naval Facilities 
Engineering Command 

2155 Eagle Drive 
P.O. Box 10068 
Charleston, South Carolina 

29411-0068 

Dear Mr. Fontenot, 

TAKE 
PRIDE IN 
AMERICA 

--

Enclosed are the daily inspection sheets, analytical results, ground-water 
elevation data, and NCSD permit information for the DFSP site located in 
Hanahan, s.c. for the months of June and July 1992. Please note that the 
negative sign (-) in the analytical data sheets represents the "less than" 
(<} sign • 

If I can be of any further assistance in regards to this submittal, please 
do not hesitate to contact me (803-750-6129). 

Enclosure 

sincerely, 

tfu_uJc. ~· 
Liesl c. Rhodes 
Hydrologist 

• -
-• 



Mr. Marvin P. Murray, Director 
Division of Drinking Water Quality and Enforcement 
Bureau of Drinking Water Protection 
South Carolina Department of Health 
and Environmental Control 
2600 Bull Street 
Columbia, South Carolina 29201 

5090/0110 
Code 1841 

·:i ~~ ~v~~ m2 

DEFENSE FUEL SUPPLY POINT (DFSP) CHARLESTON, SOUTH CAROLINA: 
REMEDIATION PROJECT, PERMIT NUMBER 15707, BERKELEY COUNTY -
QUARTERLY REPORT 

Dear Mr. Murray: 

Enclosed is a copy of the United States Geological Survey (USGS) Quarterly Report on 
the DFSP Charleston Remediation Project. This report outlines the activities of the USGS 
at DFSP for the last three months (April, May & June). 

"" t.. From the minutes of the 20 May • meeting held in Charleston, another meeting is to 
be schedule to discuss the DFSP project after receipt of the subject quarterly report. 
Please advise us of a time and a location that the meeting can be held. Our current work 
schedule would allow for a meeting in the first or second week of September. 

If you have any questions, please call Mr. Daryle Fontenot, Code 1841, at (803) 743-0607. 

Enclosures: 
(1) USGS Quarterly Report for DFSP 

Copy to: 
SCDHEC - Trident EQC (Mr. Harvey Wilkins) 
DFSC-FQ (Mr. Wayne Barnum) 
DFSP (Mr. Don Matthews) 
USGS w/o enclosure (Mr. Don Vroblesky) 
Hanahan Public Library 

Sincerely, 

H. FRASER, P.E. 
Head, Petroleum Bransh 

184 
1841x 



PROJECT STATUS REVIEW SHEET, QUARTERLY 
REPORT 

Project Numb<9r:· SC078 Date: June 1992 

Project Na.me: Remediation of ,J'f-~ cpntamination using ln.~i;l;-aulic. 
containm~nt and in-situ bipdegradat_ion at the Defense Fuel Sypply 
EQiotd Charleston, South Carolina 

Project Chier; Don A. Vroblesky Section Chief; Marie Oayenport 

Report Period: AI,i>r~l-June 1992 Cooperator: U.S. Q~pt, of the Navy 

Project Completion Dats: ~ 

PROJECT OBJECTIVES: 
1. Construct and calibrate a digital ground-water flow model of the 
DFSP site that can be used as a tool in designing the containment
biodegradation system • 

• 

2. Monitor the operation of the containment-biodegradation system 
after start-up to document the hydraulic containment achieved by 
the system and to assess the efficiency of the system to degrade 
the contamination. As part of the effort to estimate the length ot 
time required for aquifer remediation, an estimate of· the amount 
of JP-4 sorbed onto aquifer materials will be made prior to 
startup. 

3. Use the results of the monitoring program together with the 
estimate of Jl?-4 contained in the ·aquifer to construct a digital 
solute-transport model designed to estimate the time required to 
decontaminate ·the aquifer below a g~ven threshold. 

PROGRESS DURING PREVIOUS QUARTER: 
·~ 

1. Developed new wells near tank l installed to locate free 
product. No product was found in these wells. Either no product 
is present in that area or the wells missed it. To resolve the 
uncertainty about the presence of free product and to initiate 
ground-water remediation, the ext~action wells near tank 1 were 
started (see next item) • 

2. Started operation of extraction wells EW-1, EW-2, EW-3, EW-4, 
EW-5, EW-6, EW-7, and EW-8 on 5/15/92. In addition to these wells, 

Enclosure (1) 



• 

extraction wells EW-9, EW-10, EW-11, and EW-18 are also in 
operation. Wells EW-4, EW-9, and EW-18 were not operational for a 
short time during the end of June, but have since been repaired and 
are back on line. 

3. At a meeting (5/20/92) with DFSP, DLA, SouthDiv, DHEC, and USGS, 
a decision was made to direct water to infiltration galleries 1 and 
2. Soon thereafter, nitrate will be introduced into gallery 2. 
Gallery l will be turned off when we begin extracting free product. 
Gallery 1 will be turned off as well when the below-the-clay 
injections of nutrients is r.eady to begin. 

4. The pressure tank for the infiltration-gallery-supply well was 
installed and water was directed to infiltration galleries 1 and 2 
(north of tanks l and 2, respectively) on 6/12/92. The deadline 
for this action was 7/15/92. On 6/23/92, however, the supply well 
for the infiltration galleries malfunctioned and was shut down fo:r 
repairs. ·It was not operational at the end of the quarter. 

5. On June ll, Mr. Holand (resident of Gold Cup Springs 
subdivision) visited DFSP with questions regarding progress of the 
bioremediation system startup. Mr. Holand is a regular visitor to 
the site to check on progress. Don Vroblesky informed him that all 
of the extraction wells around tanks 1 and 2 were in operation and 
that the infiltration galleries at those sites would receive water 
by the next day. Mr. Holand had concerns about the quality of water 
from his shallow well, so Vroblesky collected samples from his well 
for BTEX, T~H, and TOC. Subsequent analysis showed no evidence of 
contamination from DFS~. 

6. Installed wells MWGS-40A, -40B, -41A, and -41B on 6/29-30/92 to 
provide data points along flowlines to extraction wells EW-13 and 
EW-14. 

7. Completed quarterly sampling of ground-water during 4/1-9/92. 

8. Sampled operating extraction wells monthly. 

9. Measured water levels monthly. 

10. Vroblesky, Chapelle, and McMahon presented the following papers 
at the 1st International ConfereDCe on Ground Water Ecology in 
Tampa FL on April 26-29, 1992: (1) "Microbial Processes in a 
Petroleum Hydrocarbon-Contaminated Aquifer: 1. Redox Zonation,n 
(2) ~Microbial Processes in a Petroleum Hydrocarbon-Contaminated 
Aquifer: 2. Evidence for Inhibition of Respiration Relative to 



Fermentation," and (3) "Microbial Processes in a Petroleum 
Hydrocarbon-Contaminated Aquifer: 3. Microbial buffering of pH." 

11. Long and Aelion presented the paper "Metabolism of hydrocarbon 
contaminants by subsurface microbial communities from a jet-fuel 
contaminated aquifer, 11 at the sam~·meeting as above. 

12. Vroblesky, Robertson, Ferna~dez:, and Aelion presented the paper 
"The permeable-membrane method of soil-gas collection" to the 
Outdoor Action Conference sponsored by the National Water Well 
Association on May ll-13, 1992 in Las Vegas. 

SIGNIFICANT FINDINGS 

1. Free product was not found in the new wells installed in the 
bermed area of tank l to look for the presence of product. However, 
based on several hydrologic and chemical considerations, free 
product is probably present in some parts of the northwest corner 
of the facility. The product present in the 3~-inch recovery well 
will be pumped out, and the extraction wells in that area will 
create cones of depression that may mobilize some product. We will 
make measurements in the observation wells to determine if such 
mobilization occurs. 

2. The buildup of organic acids and molecular hydrogen and the 
anomolously low pH values in the contaminated ground-water 
immediately north of tank 3 occur because microbial fermentation 
outpaces microbial respiration in that area. 

PLANS FOR NEXT QUARTER (these plans are from the Jan-Mar report) 
l. Collect water samples ~rom wells and surface water to comply 
with quarterly sampling requirements and to reestablish baseline 
conditions north of tank 3. 

2, Reinitiate water delivery to infiltration galleries 1 and 2. 

3. Take measures to remove as much free product from near tank 1 
as practical. 

4. Continue synoptic water-level measurements at all wells 
including the Naval Weapons Station. Continue collection 0~ 
continuous (15-minute interval) water-level data at wells W-103 and 



t t ..... 

W-108). 

5. Continue operation of extraction wells near tanks 1 and 2 and 
in the Gold Cup Springs subdivision. 

6. Continue evaluation and modification of bioremediation system 
north of tank 1. 

7, Continue development of ground-water flow model. 

STATUS OF REPORTS 

The administrative report on the soil-gas investigation at the 
site (by Robertson, Aelion, and Vroblesky) is back from Regional 
review and the recommended changes are being addressed. 
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United States Department of the Interior 

Mr. Bill Goode 

GEOLOGICAL SURVEY 

Water Resources Division 
Stephenson Center, Suite 129 

720 Gracern Road 
Columbia, SC 29210-7651 

July 30, 1992 

Defense Fuel Supply Center 
DFSC - FQ 
Cameron Station 
Alexandria, VA 22304-6160 

TAKE 
PRIDEIN 
AMERICA 

--

SUBJECT: Report, "Distribution of volatile organic compounds in soil vapor 
in the vicinity of the Defense Fuel Supply Point, Hanahan, South 
Carolina," by J.F. Robertson, C.M. Aelion, and D.A. Vroblesky. 

Dear Mr. Goode: 

Per your telephone conversation with Don Vroblesky on July 1, 1992, 
permission is requested to change the outlet of subject publication from an 
Administration Report to a Water-Resources Investigations Report. This 
change should not affect the content or timeliness of the final publication. 
Please indicate your concurrence to this change by signature in the space 
provided below. Your consideration of this matter is greatly appreciated. 
If you have any questions, please contact me at (803)750-6124 or Don 
Vroblesky at (803)750-6115. 

cc: Wayne Barnum, DFSC 
Darryl Fontenot, SOUTHDIV 

Fred Robertson 
Hydrologist 

Permission is granted to the U.S. Geological Survey to change the subject 
Administrative Report to a Water-Resources Investigations Report. 

Date Signature 

Title 

• -
• • 



Mr. Marvin P. Murray, Director 
Division of Drinking Water Quality and Enforcement 
Bureau of Drinking Water Protection 
South Carolina Department of Health 
and Environmental Control 
2600 Bull Street 
Columbia, South Carolina 29201 

5090/0110 
Code 1841 

01 JUL 1992 

DEFENSE FUEL SUPPLY POINT (DFSP) CHARLESTON, SOUTH CAROLINA: 
REMEDIATION PROJECT, PERMIT NUMBER 15707, BERKELEY COUNTY 

Enclosed are the analytical results, daily inspection sheets and the North Charleston 
Sewer District (NCSD) permit information for the DFSP site for May 1992. 

On 12 June 1992, water from the deep well at DFSP was directed to the infiltration 
galleries north of Tank 1 and 2. At this point, extraction wells EW-1 through EW-11 and 
EW-18 are operating and infiltration galleries 1 and 2 are operating with clean water. To 
date, no nutrients have been added to infiltration gallery 2. 

If you have any questions, please call Mr. Daryle Fontenot, Code 1841, at (803) 743-0607. 

Enclosures: 
(1) Analytical Results for DFSP 
(2) Daily Inspection Sheets for DFSP 
(3) NCSD Permit Information for DFSP 

Copy to: 
SCDHEC Trident EQC (Mr. Harvey Wilkins) 
DFSC-FQ (Mr. Wayne Barnum) 
Hanahan Public Library 
USGS (Mr. Don Vroblesky) w/o encl 

18 File 
18 Ciro 
·~ 

Daily 

Sincerely, 

H. r-RASER, P .E. 
Head, Petroleum Branch 

184 
1841x 
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United States Department of the Interior 

Mr. Daryl Fontenot 
Code 18231 

GEOLOGICAL SURVEY 

Water Resources Division 
Stephenson Center, Suite 129 

720 Gracern Road 
Columbia, SC 29210-7651 

6/22/92 

Southern Division Naval Facilities 
Engineering Command 

2155 Eagle Drive 
P.O. Box 10068 
Charleston, South Carolina 

29411-0068 

Dear Mr. Fontenot, 

TAKE 
PRIDE IN 
AMERICA 

--

Enclosed are the daily inspection sheets, analytical results, ground-water 
elevation data, and NCSD permit information for the DFSP site located in 
Hanahan, S.C. for the month of May 1992. Background conditions were 
evaluated around the-tank 1 area prior to the start-up of extraction wells 
EW-01 through EW-08 and are being reported in addition to the required 
monthly sampling results. 

If I can be of any further assistance in regards to this submittal, please 
do not hesitate to contact me (803-750-6129). 

Enclosure 

Sincerely, 

We.~ 
Liesl C. Rhodes 
Hydrologist 

• -
-• 



Mr. Marvin P. Murray, Director 
Division of Drinking Water Quality and Enforcement 
Bureau of Drinking Water Protection 
South Carolina Department of Health 
and Environmental Control 
2600 Bull Street 
Columbia, South Carolina 29201 

5090/0110 
Code 1841 

1 7 JUN 1992 

DEFENSE FUEL SUPPLY POINT (DFSP) CHARLESTON, SOUTH CAROLINA: 
REMEDIATION PROJECT, PERMIT NUMBER 15707, BERKELEY COUNTY 

Enclosed are the analytical results, daily inspection sheets and the North Charleston 
Sewer District (NCSD) permit information for the DFSP site for March and April of 1992. 

Please note that the total toxic organics (TIO) and lead analyses as required by the 
NCSD will commence in June 1992. Also note that alkalinity samples were not analyzed 
on 3/18/92 because of a compromise of sample integrity due to post-collection sample 
handling error. Ground-water elevation data is also enclosed with the analytical results 
for the months of February, March and April of 1992. 

If you have any questions, please call Mr. Daryle Fontenot, Code 1841, at (803) 7 43-0607. 

Enclosures: 
(1) Analytical Results for DFSP 
(2) Daily Inspection Sheets for DFSP 
(3) NCSD Permit Information for DFSP 

Copy to: 
SCDHEC Trident EQC (Mr. Harvey Wilkins) 
DFSC-FQ (Mr. Wayne Barnum) 
Hanahan Public Library 
USGS (Mr. Don Vroblesky) w/o encl 

18 File 
18 Gire ........ ·.;,,,•;,;•,, 

~· '" ', :·, 

Daily 

Sincerely, 

H. FRASER, P .E. 
Head, Petroleum Branch 

184 
1841x 
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United States Department of the Interi9r 
GEOLOGICAL SURVEY 

Wayne Barnum 
Defense Fuel Supply Center 
DFSC-FQ 
Cameron Station 

Water Resources Division 
Stephenson Center-Suite 129 

720 Gracern Road 
Columbia, sc 29210.7651 

June 15 , 1992 

Alexandria, Virginia 22304-6160 

Dear Mr. Barnum: 

This is just a note to infonn you that on Friday, June 12, 1992, we began directing 
water from the deep well at DFSP, Hanahan SC, to the infiltration galleries north of tank;. 1 
and 2. At this point, extraction wells EW-1 through EW-11 and EW~ 18 are operating and 
galleries 1 and 2 are operating with clean water. Nutrients have not yet been added to gall ·zy 
~ ' 

cc Daryl Fonrcnot 

Thank you 

Don A. roblesk:y 
Hydrologist 

141002 
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United States Department of the Interior 
GEOLOGICAL SURVEY 

TAKE 
PRIDEIN 
AMERICA 

• -
-- • • Water Resources Division 

Stephenson Center, Suite 129 
720 Gracern Road 

Columbia, SC 29210-7651 
6/8/92 

Mr. Daryl Fontenot 
Code 18231 
Southern Division Naval Facilities 

Engineering Command 
2155 Eagle Drive 
P.O. Box 10068 
Charleston, South Carolina 

29411-0068 

Dear Mr. Fontenot, 

Enclosed are the daily inspection sheets, analytical results, and NCSD 
permit information for the DFSP site located in Hanahan, S.C. for the months 
of March and April of 1992. Please note that the TTO and lead analyses as 
required by the NCSD will commense in June. Please also note that 
alkalinity samples were not analyzed on 3/18/92 because of a compromise of 
sample integrity due to post-collection sample handling error. Ground-water 
elevation data is enclosed for the months of February (2/4/92), March 
(3/6/92), and April (3/31/92). If I can be of any further assistance in 
regards to this submittal, please do not hesitate to contact me (803-750-
6129). 

Sincerely, 

µc.~ 
Liesl C. Rhodes 
Hydrologist 



Mr. Marvin P. Murray, Director 
Division of Drinking Water Quality and Enforcement 
Bureau of Drinking Water Protection 
South Carolina Department of Health 
and Environmental Control 
2600 Bull Street 
Columbia, South Carolina 29201 

5090/0110 
Code 1841 

04 JUN. 

DEFENSE FUEL SUPPLY POINT (DFSP) CHARLESTON, SOUTH CAROLINA: 
REMEDIATION PROJECT, PERMIT NUMBER 15707, BERKELEY COUNTY -
MINUTES OF THE 20 MAY 1992 MEETING. 

Dear Mr. Murray: 

Enclosed is a copy of the minutes from the DFSP Remediation Project meeting held in 
Charleston, South Carolina on 20 May 1992. If you have any questions or comments, 
please call Mr. Daryle Fontenot, Code 1841, at (803) 743-0607. 

Enclosure: 
(1) Minutes from meeting 

Copy to with encl: 

Sincerely, 

H. FRASER , P .E. 
Head, Petroleum Branch 

SCDHEC - Trident EQC (Mr. Harvey Wilkins) 
DFSC-FQ (Mr. Wayne Barnum) 
DFSP (Mr. Don Matthews) 
USGS (Mr. Don Vroblesky) 
Hanahan Public Library 

184 
1841x 



MINUTES FROM THE QUARTERLY MEETING 
DFSP REMEDIATION PROJECT 

DATE: 
TIME: 

20 MAY 1992 
1300 

PLACE: SOUTHERN DIVISION, NAVAL FACILITIES ENGINEERING COMMAND, 
CHARLESTON, SC 

ATTENDEES 

NAME 
ROBERT DEVLIN 
DAVID BAIZE 
MARVIN MURRAY 
BILL GOODE 
DAN BIGGERSTAFT 
M. DARRELL THORNLEY 
WAYNE BARNUM 
WAYNE FANNING 
NICK PALUMBO 
MARGE DAVENPORT 
DON VROBLESKY 
HERB FRASER 
DON MATIHEWS 
CHANDRA SHETH 
DARYLE FONTENOT 

MINUTES OF THE MEETING 

ORGANIZATION 
SCDHEC 
SCDHEC 
SCDHEC 
DFSC-FQ 
TRIDENT LABS 
SOUTH DIV 
DFSC-FU 
SCDHEC -TRIDENT 
DFR-S 
USGS 
USGS 
SOUTH DIV 
DFR-S 
SOUTH DIV 
SOUTH DIV 

PHONE NUMBER 
734-4672 
734-5329 
734-5338 

703-27 4-6989 
871-4979 
743-0606 

703-27 4-6579 
554-5533 

713-750-1883 
750-6109 
759-6115 
743-0602 
744-6393 
743-0553 
743-0607 

The meeting was started by the introduction of the persons present at the meeting. 

Daryle Fontenot of SOUTHDIV reviewed the November 1991 meeting and outlined the 
requirements that were accomplished by SOUTH DIV and USGS. The requirements of the 
remediation project operation permit were reviewed. 

Don Vroblesky of the USGS went over the progress of the project since the 27 January 
1992 start up. Stated that mechanical problems have been encountered with the 
extraction wells and they are being resolved as they occur. Extraction wells 1 -11 and 18 
are now on. He also highlighted the investigation at Tank 1 for free product. Monitoring 
wells and samples were taken around Tank 1, but no large quantity of free product was 
encountered. The existing 36" well will be pumped to recover any free product present 
around Tank 1. The monitoring of the system was discussed. One thing that the 
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monitoring has identified is the natural biodegradation that was taking place in the 
groundwater. It has been noted in several wells that the benzene and toluene levels were 
decreasing. 

USGS stated that due to the clay layer in the area of Tank 1, no nutrients would be 
making it to the most contaminated part of the groundwater from infiltration gallery No. _ 
1. It was proposed to SCDHEC that injection well be placed in the area of Tank 1 to 
allow for the injection of nutrients into the groundwater below the clay layer and if the 
existing permit would cover this installation. SCOH EC said that a addendum to the permit 
to put injection wells at Tank ·1 could be done. The USGS will propose two injection 
wells to start with. 

USGS further stated that containment of the contamination was being accomplished and 
that there are plans to find out the cone of depression of the extraction wells to determine 
the radius of influence of each well. This will be used to determine the hydraulic 
containment of the extraction wells. 

USGS discussed the Tank 3 area stating that bioremediation should work in this area. 

The USGS will be using field data, !njection rates and modeling to fine tune the 
bioremediation system. 

SOUTHDIV informed SCDHEC of future operations for DFSP which are as follows: 

Installation of a pressure tank for the deep well to control the amount of water 
produced and to prevent damage to the deep well pump will be complete by 15 
June 1992. 

Extraction Well No. 14 will be repaired by 15 June 1992. 

Infiltration Gallery 1 and 2 and mini infiltration gallery in front of Tarik 3 will be 
operational by 15 July 1992. Injection of nutrients into infiltration gallery 2 and the 
mini infiltration gallery in front of Tank 3 will began by 15 July 1992. Clean water 
will be injected in to infiltration gallery 1. Infiltration gallery 3 will be turned on as 
the situation dictates. 

Asked SCDHEC if they were satisfied with the progress of the project to date. They 
responded that they were pleased with the progress to date. 

Trident EQC asked if information on the DFSP remediation project was available to the 
public. Information about the DFSP project is located at the Hanahan Public Library. Also 
asked about the possible affect of the widening of North Rhett would have on the 
investigations going on at DFSP, specifically if workers would be exposed to 
contamination. Stated to Trident EQC that the extent of contamination should be 
identified by the fall with the work ABB-ES is to be starting in June 1992. Trident also 
wanted to know if the pipeline break on North Rhett would also be investigated. 
SOUTHDIV to find out if this site is included in the area to be investigation by ABB-ES. 

2 



Summary of things to be done that were discussed in the meeting is as follows: 

USGS to send letter for the installation of injection wells at Tank 1 for the injection 
of nutrients. The request will then be submitted to SCDHEC by SOUTHDIV. 

SCDHEC wants a schedule of events or activities that are to take place as DFSP._ 
This will be included in the minutes of the meeting. 

Quarterly report submitted to SCDHEC should include a schedule of events. 

The minutes of the meeting are to be distributed. This is to be done by 
SOUTH DIV. 

New sampling points to be included in future sampling data submitted. 

To send updated monitoring well analytical results package to SCDHEC in 2 weeks 
(USGS). 

Dates to remember: 15 June 1992 - Pressure tank installation on deep well 
complete. 

15 July 1992 - Injection into infiltration galleries to start 

It was agreed by all present that a quarterly was necessary. The next meeting would 
involve fewer persons and would be scheduled after the submission of the quarterly 
reports. 

Meeting was adjourn. 

3 



AGENDA FOR THE MEETING ON DFSP REMEDIATION PROJECT 

DATE: 20 MAY 1992 
TIME: 1300 
PLACE: SOUTH DIV, CONFERENCE ROOM A 1 D 

na e.e"f: :119 
Go 011..er No\I cu ~f1CtC.C1tem-tA.-fS tu .. 1 

STATE PURPOSE OF THE MEETING - Outline Requirements of Permit nc.r 

INTRODUCTION OF THE PERSONS PRESENT AT THE MEETING l>t. ,

V OPENING REMARKS BY'50UTHDIV & DFSC 
f\ ~C!I~ UI C!. qi'(. +'c> ptot..11.'IJ • ~ 

REVIEW OF PROJECT PROGRESS TO DATE BY USGS 
F~.tn~ '2.E e Pe$ r'c l\t.J s~IA"t ~ o cu 

COMMENTS FROM SCDHEC ON THE PROJECT 

6. DISCUSSION OF THE PROJECT (QUESTIONS & ANSWERS) 

7. WRAP UP OF MEETING 
- STATE IMPORTANT COMMENTS 
- CONFIRM DECISIONS MADE 
- STATE WHO IS RESPONSIBLE FOR ADDITIONAL ACTIONS, IF ANY 
- SCHEDULE OF NEXT MEETING, IF REQUIRED 

8. END MEETING 
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DATE: 
TIME: 
PLACE: 

AGENDA FOR THE MEETING ON DFSP REMEDIATION PROJECT 

20 MAY 1992 
1300 
SOUTH DIV, CONFERENCE ROOM A 1 D 

1. INTRODUCTION OF THE PERSONS PRESENT AT THE MEETING 

2. STATE PURPOSE OF THE MEETING - Outline Requirements of Permit 
- Review Nov 91 Meeting 

3. OPENING REMARKS BY SOUTHDIV & DFSC 

4. REVIEW OF PROJECT PROGRESS TO DATE BY USGS 
- Future Operations at DFSP by SOUTHDIV . 

5. COMMENTS FROM SCDHEC ON THE PROJECT 

6. DISCUSSION OF THE PROJECT (QUESTIONS & ANSWERS) 

7. WRAP UP OF MEETING 
- STATE IMPORTANT COMMENTS 
- CONFIRM DECISIONS MADE 
- STATE WHO IS RESPONSIBLE FOR ADDITIONAL ACTIONS, IF ANY 
- SCHEDULE OF NEXT MEETING, IF REQUIRED 

8. END MEETING 
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DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 

2. 1 55 EAGLE DR .. P. O. BOX 1 0068 

CHARLESTON. S. C. 2.941 1-0068 

Mr. Marvin P. Murray, Director 
Division of Drinking Water Quality and Enforcement 
Bureau of Drinking Water Protection 
South Carolina Department of Health 
and Environmental Control 
2600 Bull Street 
Columbia, South Carolina 29201 

PLEASE ADDRESS REPLY TO THE 

COMMANDING OFFICER. NOT TO 
THE SIGNER OF THIS LETTER, 
REFER TO: 

5090/0110 
Code 1841 

13 MAY ·1~::1L 

DEFENSE FUEL SUPPLY POINT (DFSP) CHARLESTON, SOUTH CAROLINA: 
REMEDIATION PROJECT, PERMIT NUMBER 15707, BERKELEY COUNTY -
MONITORING OF THE BIOREMEDIATION SYSTEM 

Dear Mr. Murray: 

We are requesting that the requirement for testing the bioremediation system for alkalinity 
be discontinued. Alkalinity is the equivalent sum of all the species present in solution that 
are titratable with a strong acid. The original intent of including this parameter was to 
monitor changes in bicarbonate production as the bioremediation progressed. 

The USGS, in their latest round of samples, have seen large amounts of organic acids 
present in some contaminated areas. The presence of these acids affect the 
determination of alkalinity by decreasing the slope of the titration curve, making the 
inflection point difficult to determine. Moreover, increasing the amount of organic acid can 
actually lower the infection pqint, producing inaccuracies in the calculations of bicarbonate 
concentrations. The absence of the alkalinity parameter will not affect the evaluation of 
the remediation project. 

If you have any questions concerning this request, please call Mr. Daryle Fontenot, Code 
1841, at (803) 743-0607. · 

Copy to: 
SCDHEC Trident EQC (Mr. Harvey Wilkins) 
DFSC - FQ (Mr Wayne Barnum) 
USGS (Mr. Don Vroblesky) 

Sincerely, 

H.jffe~ P.E. . 
~'-0"1e~ 



Mr. Marvin P. Murray, Director 
Division of Drinking Water Quality and Enforcement 
Bureau of Drinking Water Protection 
South Carolina Department of Health 
and Environmental Control 
2600 Bull Street 
Columbia, South Carolina 29201 

5090/0110 
Code 1841 

13 Mi\'{ 1992. 

DEFENSE FUEL SUPPLY POINT (DFSP) CHARLESTON, SOUTH CAROLINA: 
REMEDIATION PROJECT, PERMIT NUMBER 15707, BERKELEY COUNTY -
MONITORING OF THE BIOREMEDIATION SYSTEM 

Dear Mr. Murray: 

We are requesting that the requirement for testing the bioremediation system for alkalinity 
be discontinued. Alkalinity is the equivalent sum of all the species present in solution that 
are titratable with a strong acid. The original intent of including this parameter was to 
monitor changes in bicarbonate production as the bioremediation progressed. 

The USGS, in their latest round of samples, have seen large amounts of organic acids 
present in some contaminated areas. The presence of these acids affect the 
determination of alkalinity by decreasing the slope of the titration curve, making the 
inflection point difficult to determine. Moreover, increasing the amount of organic acid can 
actually lower the infection point, producing inaccuracies in the calculations of bicarbonate 
concentrations. The absence of the alkalinity parameter will not affect the evaluation of 
the remediation project. 

If you have any questions concerning this request, please call Mr. Daryle Fontenot, Code 
1841, at (803) 7 43-0607. 

Copy to: 
SCDHEC Trident EQC (Mr. Harvey Wilkins) 
DFSC - FQ (Mr Wayne Barnum) 
USGS (Mr. Don Vroblesky) 

18 File 
18 Circ 
1841 

' Daily 

Sincerely, 

H. FRASER, P.E. 
Head, Petroleum Brantb 

184 
1841x 



#212 

United States Department of the Interior 
GEOLOGICAL SURVEY 

Daryl Fontenot 
Southern Division Naval 

Water Resources Division 
Stephenson Center, Suite 129 

720 Gra'cern Road 
Columbia, SC 29210-7651 

May 5, 1992 

Facilities Engineering Command 
2155 Eagle Drive 
P.O. Box 10068 
Charleston, South Carolina 29411-0068 

Dear Mr. Fontenot: 

- -- . 

The following is a request to delete alkalinity from the required parameters 
for monitoring the bioremediation system. Alkalinity is the equivalent sum 
of all the species present in solution that are titratable with a strong 
acid. The original intent of including this parameter was to monitor 
changes in bicarbonate production as the bioremediation progressed. Our 
more recent sampling analyses, however, have shown that large amounts of 
organic acids are present in some contaminated areas. The presence of these 
acids affect the determination of alkalinity by decreasing the slope of the 
titration curve, making the inflection point difficult to determine. 
Moreover, increasing the amount of organic acid can actually lower the 
inflection point:, producing inaccuracies in the calculation of bicarbonate 
concentrations. The absence of this parameter will not affect our 
evaluatiotl. of the remediation. 

Thank you 



5090/0110 
Code 1841 

6 MAY 1992 

From: Southern Division, Naval Facilities Engineering Command (Code 184) 
To: Defense Logistics Agency, DFSC - FQ, Cameron Station, Alexandria, VA 

(Mr. Wayne Barnum) 

Subj: DEFENSE FUEL SUPPLY POINT (DFSP) CHARLESTON, SOUTH CAROLINA: 
REMEDIATION PROJECT 

1. A meeting has been scheduled for 20 May 1992 at our Charleston office so that all 
interested parties can meet and discuss the progress of the DFSP remediation project. 
The meeting is scheduled to start at 1 :00 pm. Please let us know if you plan to attend. 
This meeting replaces the previously scheduled meeting of 5 May 1992. 

2. If you have any questions, please call Mr. Daryle Fontenot, Code 1841 at A/V 563-
0607 or (803) 7 43-0607. 

Copy to: 
DFSP Charleston (Mr. Don Matthews) 

18 File 
18 Circ 

., "l'B41 
Daily 

M. DARRELL THORNLEY 
By direction 

184 
183 
1841x 



Mr. Don A. Vroblesky 
United States Geological Survey 
Water Resources Division 
Stephenson Center, Suite 129 
720 Gracern Road 
Columbia, SC 29210-7651 

5090/0110 
Code 1841 

6 MAY 1992 

DEFENSE FUEL SUPPLY POINT (DFSP) CHARLESTON, SOUTH CAROLINA: 
REMEDIATION PROJECT 

Dear Mr. Vroblesky: 

A meeting has been scheduled for 20 May 1992 at our Charleston office so that all 
interested parties can meet and discuss the progress of the DFSP remediation project. 
The meeting is scheduled to start at 1 :00 pm. Please let us know if you plan to attend. 
This meeting replaces the previously scheduled meeting of 5 May 1992. 

If you have questions, please call Mr. Daryle Fontenot, Code 1841, at (803) 743-0607. 

18 File 
18 Gire 

•tif8i~,_ 

Daily 

Sincerely, 

M. DARRELL THORNLE'< ' p .L 
Head' Air/solid Waste Branch 

184 
183 
1841x 



Mr. Marvin P. Murray, Director 
Division of Drinking Water Quality and Enforcement 
Bureau of Drinking Water Protection 
South Carolina Department of Health 
and Environmental Control 
2600 Bull Street 
Columbia, South Carolina 29201 

5090/0110 
Code 1841 

6 MAY 1992 

DEFENSE FUEL SUPPLY POINT (DFSP) CHARLESTON, SOUTH CAROLINA: 
REMEDIATION PROJECT, PERMIT NUMBER 15707, BERKELEY COUNTY 

Dear Mr. Murray: 

A meeting has been scheduled for 20 May 1992 at our Charleston office so that all 
interested parties can meet and discuss the progress of the DFSP remediation project. 
The meeting is scheduled to start at 1 :00 pm. Please let us know if you plan to attend. 
This meeting replaces the previously scheduled meeting of 5 May 1992. 

If you have any questions, please call Mr. Daryle Fontenot, Code 1841, at (803) 743-0607. 

18 File 
18 Gire 

-~·1'841 
Daily 

Sincerely, 

M. DARRELL THORNLEY, P .E. 
Head, Air/solid Waste Branch 

184 
183 
1841x 



Mr. Harvey Wilkins 
SCDHEC Trident EQC 
24 70 Air Park Road 
North Charleston, South Carolina 29418 

5090/0110 
Code 1841 

6 MAY 1992 

DEFENSE FUEL SUPPLY POINT (DFSP) CHARLESTON, SOUTH CAROLINA: 
REMEDIATION PROJECT, PERMIT NUMBER 15707, BERKELEY COUNTY 

Dear Mr. Wilkins: 

A meeting has been scheduled for 20 May 1992 at our Charleston office so that all 
interested parties can meet and discuss the progress of the DFSP remediation project. 
The meeting is scheduled to start at 1 :00 pm. Please let us know if you plan to attend. 
This meeting replaces the previously scheduled meeting of 5 May 1992. 

If you have any questions, please call Mr. Daryle Fontenot, Code 1841, at (803) 743-0607. 
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18 Gire 
lt>e4~', 
Daily 

Sincerely, 

M. DARRELL THORNLEY, P .E. 
Head~ Air/solid Waste Branch 
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From: 
To: 

Subj: 

Encl: 

5090/0110 
Code 1841 
22 APR 1992 

Southern Division, Naval Facilities Engineering Command (Code 184) 
Defense Logistics Agency, DFSC - FQ, Cameron Station, Alexandria, VA 
(Mr. Wayne Barnum) 

DEFENSE FUEL SUPPLY POINT (DFSP) CHARLESTON, SOUTH CAROLINA: 
REMEDIATION PROJECT - QUARTERLY REPORT 

(1) USGS Quarterly Report for DFSP 
(2) Daily Inspection Sheets for DFSP 
(3) Analytical Results for DFSP 
(4) North Charleston Sewer District (NCSD) Permit Information for DFSP 

1. Enclosures (1) through (4) are provided for your information concerning the DFSP 
Charleston Remediation Project. 

2. A conference room at our office has been reserved for 5 May 1992 so that all 
interested parties can meet and discus the progress of the DFSP remediation project. 
The meeting is scheduled to start at 1300. Please let us know if you plan to attend. 

3. If you have any questions, please call Mr. Daryle Fontenot, Code 1841 at A/V 
563-0607 or (803) 743-0607. 
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Mr. Marvin P. Murray, Director 
Division of Drinking Water Quality and Enforcement 
Bureau of Drinking Water Protection 
South Carolina Department of Health 
and Environmental Control 
2600 Bull Street 
Columbia, South Carolina 29201 

5090/0110 
Code 1841 

2 2 APR 1ss2 

DEFENSE FUEL SUPPLY POINT (DFSP} CHARLESTON, SOUTH CAROLINA: 
REMEDIATION PROJECT, PERMIT NUMBER 15707, BERKELEY COUNTY -
QUARTERLY REPORT 

Dear Mr. Murray: 

Enclosed is a copy of the United States Geological Survey (USGS) Quarterly Report 
on the DFSP Charleston Remediation Project. This report outlines the activities of the 
USGS at DFSP for the last three months. Also enclosed are the daily inspection 
sheets, analytical results and North Charleston Sewer District permit information for 
the DFSP site for January and February of 1992. 

A conference room at our office in Charleston has been reserved for 5 May 1992 so 
that all interested parties can meet and discuss the progress of the DFSP remediation 
project. The meeting is scheduled to start at 1 :00 pm. Please let us know if you plan 
to attend. 

If you have any questions, please call Mr. Daryle Fontenot, Code 1 841 , at (803) 7 43-
0607. 

Enclosures: 
(1) USGS Quarterly Report for DFSP 
(2) Daily Inspection Sheets for DFSP 
(3) Analytical Results for DFSP 
(4) NCSD Permit Information for DFSP 
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Sincerely, 

H. FRASER, P .E. 
H·ud, P~\roleum Branch 
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, Mr. Harvey Wilkins 
SCDHEC Trident EQC 
24 70 Air Park Road 
North Charleston, South Carolina 29418 

5090/0110 
Code 1841 

2 2 APR 1992 

DEFENSE FUEL SUPPLY POINT (DFSP) CHARLESTON, SOUTH CAROLINA: 
REMEDIATION PROJECT, PERMIT NUMBER 15707, BERKELEY COUNTY -
QUARTERLY REPORT 

Dear Mr. Wilkins: 

Enclosed is a copy of the United States Geological Survey (USGS) Quarterly Report 
on the DFSP Charleston Remediation Project. This report outlines the activities of the 
USGS at DFSP for the last three months. Also enclosed are the daily inspection 
sheets, analytical results and North Charleston Sewer District permit information for 
the DFSP site for January and February of 1992. 

A conference room at our office in Charleston has been reserved for 5 May 1992 so 
that all interested parties can meet and discuss the progress of the DFSP remediation 
project. The meeting is scheduled to start at 1 :00 pm. Please let us know if you plan 
to attend. 

If you have any questions, please call Mr. Daryle Fontenot, Code 1841 , at (803) 7 43-
0607. 

Enclosures: 
(1) USGS Quarterly Report for DFSP 
(2) Daily Inspection Sheets for DFSP 
(3) Analytical Results for DFSP 
(4) NCSD Permit Information for DFSP 

18 Circ 
18 File 
1',$~1-

,> ·r 1~·, If;' 

Daily 

Sincerely, 

H. FRASER, P .E. 
Heao, Pelroleum Branch 
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Mr. Don A. Vroblesky 
United States Geological Survey 
Water Resources Division 
Stephenson Center, Suite 1 29 
720 Gracern Road 
Columbia, SC 29210-7651 

5090/0110 
Code 1841 

2 2 APR 1992 

DEFENSE FUEL SUPPLY POINT (DFSP) CHARLESTON, SOUTH CAROLINA: 
REMEDIATION PROJECT- QUARTERLY REPORT 

Dear Mr. Vroblesky: 

The quarterly report you submitted for the DFSP remediation project has been sent to 
SCDHEC. Also, the daily inspection sheets, analytical results and the NCSD permit 
information for DFSP were sent to SCDHEC. 

A conference room at out office in Charleston has been reserved for 5 May 1992 so 
that all interested parties can meet and discuss the progress of the DFSP remediation 
project. The meeting is scheduled to start at 1 :00 pm. Please let us know if you 
plan to attend. 

If you have questions, please call Mr. Daryle Fontenot, Code 1841, at (803) 743-
0607. 

18 Circ 
18 File 
~!l~·r ;~1·:!~~~~·'' :. 
Daily 

Sincerely, 

H. FRASER p E 
Head p t '1 . • • ' e ro eum Branch 
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United States Department of the Interior 
GEOLOGICAL SUR,V,EY 

Water Resources Div1s10n 
Stephenson Center-Suite 129 

720 Gracern Road 
Columbia, SC 29210-7651 

Daryl Fontenot 
Southern Division Naval 

Facilities Engineering Command 
2155 Eagle Drive 
P.O. Box 10068 
Charleston, South Carolina 29411-0068 

Dear Mr. Fontentot: 

April 6, 1991 

- -- . 

Enclosed is a the quarterly progress report for the period from January 1 to March 31, 1992 
for the U.S. Geological Survey's involvement in the project involving enhanced bioremedia
tion of petroleum in the ground water at Defense Fuel Supply Point, Hanahan SC. 

cc. C. Marjorie Aelion 
Stephen Hutchins 

#212 

Sincerely 



Water Resources Division 
Stephenson Center, Suite 129 

720 Gracern Road 
Columbia, SC 29210-7651 

3/16/92 

Mr. Daryl Fontenot 
Code 18231 
Southern Division Naval Facilities 

Engineering Command 
2i55 Eagle Drive 
P.O. Box 10068 
Charleston, South Carolina 

29411-0068 

Dear Mr. Fontenot, 

Enclosed are the daily inspection sheets, analytical results, and NCSD 
permit information for the DFSP site located in Hanahan, SC for the months 
of January and February of 1992. The sampling results have been submitted 
in their entirety so that you may update your files accordingly. If I can 
be of any further assistance in regards to this submittal, please do not 
hesitate to contact me (803-750-6129). 

Sincerely, 

Uc.~ 
Liesl C. Rhodes 
Hydrologist 
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PROJECT STATUS REVIEW SHEET, QUARTERLY 
REPORT 

Project Number: SC078 Date: April 1992 

Project Name: Remediation of JP-4 contamination using hydraulic 
containment and in-situ biodegradation at the Defense Fuel Point, 
Charleston, South Carolina 

Project Chief: Don A. Vroblesky Section Chief: Frank Chapelle 

Report Period: Jan.-April 1992 Cooperator: U.S. Dept. of the Navy 

Project Completion Date: 1993 

PROJECT OBJECTIVES: 
1. Construct and calibrate a digital ground-water flow model of the 
DFSP site that can be used as a tool in designing the containment
biodegradation system. 

2. Monitor the operation of the containment-biodegradation system 
after start-up to document the hydraulic containment achieved by 
the system and to assess the efficiency of the system to degrade 
the contamination. As part of the effort to estimate the length of 
time required for aquifer remediation, an estimate of the amount 
of JP-4 sorbed onto aquifer materials will be made prior to 
startup. 

3. Use the results of the monitoring program together with the 
estimate of JP-4 contained in the. aquifer to construct a digital 
solute-transport model designed to estimate the time required to 
decontaminate the aquifer below a given threshold. 

PROGRESS DURING PREVIOUS QUARTER: 
1. Collected water samples from wells north of tanks 2 and 3, wells 
in the Gold Cup Springs subdivision, and from 9 surface-water 
sites. 

2. Received final approval from DHEC to operate the bioremediation 
system. 

ENCLOSURE ;(1) 



3. Initiated operation of remediation system on 1/27 /92 by starting 
wells EW-9, EW-10, and EW-11 north of tank 2, and well EW-18 in 
Gold Cup Springs subdivision. During the following week, clean 
water from the deep well was directed to the infiltration gallery 
north of tank 2. Wells EW-13 and EW-14, north of tank 3, were 
placed into operation on 2/4/92. 

4. During the subsequent weeks, parts of the system developed 
problems and had to be deactivated. Well EW-10 had a switching 
problem and was out of operation from 2/4/92 to early March. 
Because this well is in the center of the zone of capture for water 
from infiltration gallery 2 (north of tank 2), the infiltration 
gallery was turned off. The infiltration gallery will be turned 
back on following the quarterly sampling run in the beginning of 
April 1992. 

5. Well EW-14 also ceased operating. By examining the symptoms, 
we determined that the most probable cause was improper placement 
of the well-control floats. On 3/9/92, the pump was pulled from 
well EW-14 and the floats were found to be approximately 25 feet 
too shallow. Because this was an installation error, Don Matthews 
is contacting the original contractors to make the required repair. 
The other pumps near tank 3 were also pulled and checked. Although 
none of the floats were set according to specifications, only minor 
adjustments were needed. 

6. Installed and developed 3 observation wells inside the berm of 
tank 1 and one outside the berm of tank 1 to determine whether 
petroleum free product is still present in appreciable quantities 
in the facility. The wells were developed and need to stabilize 
before evaluations regarding free product can be made. 

7. Installed one additional well north of tank 2 in an area where 
insufficient data were available. 

8. As of the end of this quarter, the extraction wells in operation 
are EW-9, EW-10, and EW-11 north of tank 2, and well EW-18 in the 
Gold Cup Springs subdivision. No infiltration galleries are 
presently in operation. 

9. Ran levels to most of the newly installed wells. 

SIGNIFICANT FINDINGS 

1. A comparison of the chromatogram (obtained during the USGS 
soil-gas survey) from the soil zone in the SE corner of the tank 6 



area shows a strong resemblance to the chromatogram of JP-5 water 
bottoms. Thus, the probable source of the subsurface contamination 
in that area is the discharge of JP-5 tank bottoms. 

2. Because of the unexpectedly high drawdowns and the inability 
to turn on a sufficient number of infiltration galleries to accept 
the amount of water being pumped from the deep well, a pressure 
tank must be added to the deep well to prevent the low flow rates 
from damaging the well pump. The work is in the process of being 
contracted out. 

3. On 3/25/92 we discovered that after wells EW-15, EW-16, and EW-
17 had been reinstalled, someone had turned the pumps on full 
speed. The wells were not supposed to be on and were, therefore, 
not part of the daily site operator's inspection. By the time we 
discovered the problem, approximately 261, 000 gallons of water had 
been pumped from the aquifer and discharged to the treatment 
facility. This constitutes a major disturbance and shifting of 
contaminants in a section of the aquifer for which we were 
attempting to establish baseline conditions. We now need to 
reestablish baseline conditions so that we will be able to 
determine the effectiveness of the bioremediation. A sampling run 
is in progress (as part of the required quarterly sampling) and 
will aid in determining the seriousness of the disturbance. It is 
possible that the distribution of contamination north of tank 3 is 
now in a transient condition because of the water removal, and an 
additional sampling in that area may be required prior to startup 
of the remediation north of tank 3. 

PLANS FOR NEXT QUARTER 
1. Collect water samples from wells and surface water to comply 
with quarterly sampling requirements and to reestablish baseline 
conditions north of tank 3. 

2. Complete the determination of altitudes of water-level measuring 
points at the new observation wells. 

3. Continue synoptic water-level measurements at all wells, 
including the Naval Weapons Station. Continue collection of 
continuous (15-minute interval) water-level data at wells W-103 and 
W-108). 

4. Start directing water to the infiltration gallery north of tank 



.. 
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2 and to the mini infiltration galleries north of tank 3. 

5. Continue operation of extraction well EW-18 in the Gold Cup 
Springs subdivision. 

6. Continue evaluation and modification of bioremediation system 
north of tank 1. 

7. Continue development of ground-water flow model. 

8. Vroblesky, Chapelle, and McMahon will present the following 
papers at the 1st International Conference on Ground Water Ecology 
in Tampa FL on April 26-29, 1992: (1) "Microbial Processes in a 
Petroleum Hydrocarbon-Contaminated Aquifer: 1. Redox zonation," 
(2) "Microbial Processes in a Petroleum Hydrocarbon-Contaminated 
Aquifer: 2. Evidence for Inhibition of Respiration Relative to 
Fermentation," and (3) "Microbial Processes in a Petroleum 
Hydrocarbon-Contaminated Aquifer: 3. Microbial buffering of pH." 

9. Long and Aelion will present the paper "Metabolism of 
hydrocarbon contaminants by subsurface microbial communities from 
a jet-fuel contaminated aquifer," at the same meeting as above. 

10. Vroblesky, Robertson, Fernandez, and Aelion will present the 
paper "The permeable-membrane method of soil-gas collection" to the 
Outdoor Action Conference sponsored by the National Water Well 
Association on May 11-13, 1992 in Las Vegas. 

STATUS OF REPORTS 

The administrative report on the soil-gas investigation at the 
site (by Robertson, Aelion, and Vroblesky) is back from Regional 
review and the recommended changes are being addressed. 
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United States Department of the Interior 
GEOLOGICAL SURVEY 

Water Resourees Division 
Stephenson Center, Suite 129 

720 Gracern Road 
Columbia, SC 29210·7651 

March 26, 1992 

Daryl l"ontenot 
Southern Division Naval 

Facilities Engineering Colllllland 
2155 Eagle Drive 
P.O. Box 10068 
Charleston, South Carolina 29411·0068 

Dear Mr. Fontenot: 

This is the eighth informal progress report of the bioremedlation system 
sta~tup at Ger ~$e Fuel Supply Point, Hanahan, SC, 

1. On 3/25/92, we discovared that whoever reinstalled the wells at Qita~ 
EW-15 1 ·16, and ·17 on or about 3/9/92 turned the wells on full throt.;liJ 
and left them on, When we looked at the wells on 3/25/92, they were 
cycling on and off, which means that they were p1.1.mping very fast and had 
drawn down water l~vels about 22 feet, The sar , ~ing happened at ~all 
EW-13 1 but the daily site operator discovered t '· error on 3/10/92 and 
readjusted the flow down to about 1 gpm. Wells EW·l5 1 -16, and ·17 were 
not supposed to be on, ao they were not part cf the daily sit' 
operator's inspection. About 261,000 gallons of water were pumped from 
the ground water at wells EW-15, ·16, and ·17. This constitutes a major 
disturbance and shifting of contaminants in a section of the aquifer 
that we had ttied very hard to maintain as undisturbed in order to 
evaluate the effectiveness of the bioremediation, We cannot evaluate 
the effectiveness of the bio~emediation if we do not know the starting 
conditions. At the very minimwn, we now have to collect samples to gain 
an understanding of the distribution of contamination in the new ground· 
~ater system and to determine if our app~oximate one and a half years of 
sampling to monitor the seasonal effects can still be used to evaluate 
the effecti~eness of the bioremediation. 

cc, Wayne Barnum 
c.c, Don Matthews 

/ SincerelY. 
7 .. ~ 

--·j···" /~' '"'"--"/ 
' Don A, V( lesky 

L .. .-· 
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United States Department of the Interior 
GEOLOGICAL SURVEY 

Daryl Fontenot 
Southern Division Naval 

Water Resources Division 
Stephenson Center, Suite 129 

720 Gracera Road 
Columbia, SC 29210·7651 

March 24, 1992 

Facilities Engineering Command 
2155 Eagle Drive 
P.O. Box 10068 
Charleston, South Carolina 2941l-0068 

Dear Mr. Fontenot: 

This is the seventh informal progress report of the bioremediation system 
startup at Defense Fuel Supply Point, Hanahan, SC. 

1, Completed monthly water~quality sampling of extraction wells in 
operation, 

2. Developed newly installed wells MWCS·35, ·36 1 ·37. ·38, and ·39. 

3. Oon Matthews haa been in contact with the ROICC office concerning the 
required repairs to the pump control probes in well EW·l4. 

4. Don Matthews is awaiting bid submissiona for installation of the deep· 
well pressure tank. 

5. Don Matthews supplied us with samples of JP-4, JP·5, fSil 1 and water 
bottoms from JP-4 and JP-5 to allow us to compare the chromatograms from 
those compounds to the chromatograms that we are obtaining from our site 
invsstigation. A comparison of the chromatogram (obtained from the 
soil•gas investigation) from the soil zone in the southeast corne% of 
the tank 6 area, shows a strong resemblance to the chromatogram of JP·S 
water bottom. 

cc. Wayne Barnum 
.:::.c. 'P~. M.r .• :/-f·~ ~ 
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United States Department of the Interior 
GEOLOGICAL SURVEY 

Daryl Fontenot 
Southern Division Naval 

Water Resources Division 
Stephenson Center, Suite 129 

720 Gracern Road 
Columbia, SC 29210·7651 

March 17, 1992 

Facilities Engineering Command 
2155 E•gle Drive 
P.O. Box 10068 
Charleston, South Carolina 29411·0068 

Deat Mr. fontenot: 

This is the sixth informal progress report of the bioremed1ation system 
startup at Defense Fuel supply Point, Hanahan, SO, 

l. Wells EW-9, EW'-10, EW-11, and EW-18 are pumping. 

2. To determine the cause of the poor performance of well EW~14, the well 
was disassembled and the pump was pulled out. As suspected, the pump 
cut-off float was placed at the water table and the cut-on float was 
above the water table. 1'he well pump was approximately 25 ft b$low the 
water table, Thus, the W;:' 11. could be pumped for a few minutes until the 
water was drawn down to thu ·~ut-off float, which would turn off the 
pump. Because water could obver rise to the cut~on float, the well 
never came back on. This is a pump-installation error, and Don Matthews 
is contacting Criffin Engineering to come back to the site to correct 
the problem. ·;,,, also checked the float levels in wells EW-13, EW·l5, 
EW-16, and EW· :1. i. Although none of the floats were installed according 
to specificatfo,,:', the floats in those wells requ:l.t"ed 011ly minor 
adjustments. op .. · ration of wells EW-14 and EY-14 and the mini· 
infiltration galleries cannot be initiated until the well-repair work ia 
complete. 

ce. Wayne Barnum 



United States Department of the Interior 
GEOLOGICAL SURVEY 

Water Resources Division 
Stephenson Center, Suite 129 

Daryl Fontenot 
Southern Division Naval 

Facilities Engineering 
2155 Eagle Drive 
F.0. BOK 10068 

· 720 Oracern Road 
Goil.Unbia, SC 29210·7651 
. ~...,.\!·i Match 6, 1992 

Command 

Charleston, South Carol~na 

1 

29411-0068 

Dear Mr. Fontenot: 

This is the fifth informal (~eekly) progress report of the bioremediation 
system startup at Defense Fuel Supply Point, aanahan, sc. 

l. Well EW-10 (tank 2) is now operational and is on, along with wells EW·9, 
EW-11, and EW-18. 

2. The slow pumping rates of wells EW-13 and EW-14 continue. To address 
the problem, on Monday (3/9/92) we will be at the site with an 
electrician and general contractor to pull the pwnps and determine the 
cause. The pumps will be lowered if needed, 

3. Paperwork has been initiated (by Don Matthews), to add a pressure tank 
to the deep well. The tank will allow the well to be pumped at the 
lower ~olumes found to be needed without damage to the pupip. 

4. ln an effort to locate a "backgl:'ound" area within the berms, we hand 
augered two borings in the tank 3 bermed area and one in the tank 2 
bermed area. All areas wera highly contaminated as evidenced by odor 
and by vapor and headspace analysis with a field Ge. 

Sinceuly 

cc, Wayne Barnum 

" ii 

~ • I._ ... / >-
0 :l. 
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United States Department of the Interior 
GEOLOGICAL SURVEY 

Daryl Fonten"ot 
Southern Division Naval 

Water Resource$ Division 
Stephenson Center, Suite 129 

720 Gracetn Road 
Columbia, SO 29210·?651 

February 28, 1992 

Facilities Engineering Command 
2155 Eagle Drive 
P.O. Box 10068 
Charleston, South Oarclina 29411-0068 

Dear Mr. Fontenot: 
t ....... 

This is the fourth informal (weekly) progress report of the bioremediation 
system $tartup at Defense Fuel Su~ply Point, Hanahan, SC. 

I 

1. Well EW·lO (tank 2) is still not operational. Wells EW·9 (tank 2) 1 EW-
11 (tank 2), and EW-18 (neighborhood) are still extracting ground water, 
however. Because well EW-10 is not oparational1 we cannot use 
infiltration gallery 2. · 

2. Well EW-14 (tank 3) is operating, but slowly. It spends more time 
cycleo off than on. 1 believe that the pump and.floats are too shallow. 
We will initiate efforts to reset the pump and floats in wells EW·l3 and 
EW-14. Until then, we cannot turn on infiltration gallery 3, 

· 3. Installed 3 observation wells inside .the berm of tank l and one outside 
the berm of tank 1 to evaluat& the possibility that petrolaum free 
product is still present in appreciable quantities in the facility. A 
check of the cores using a field Ge showed high concent~ations of 
organic compounds in all of the wells, .but the highest concentrations 
were found in the well outside of the berm. The wells nead to stabilize 
before evaluations regarding free product can be made. 

4, Installed one additional well notth of tank 2 in an area where 
insufficient data were available. 

5. Did not install wall in tank 3 bermed area, as planned, because the 
target a~ea was not aCO$SSible with the drilling rig . 

. . 

co. Wayne B~~num 
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United States Department of the Interior 
GEOLOGICAL SURVEY 

Daryl Fontenot 
Southern Division Naval 

Water Resources Division 
Stephenson Center, Suite 129 

720 Gracern Road 
Columbia, SC 29210-7651 

February 21, 1992 

Facilities Engineering Command 
2155 Eagle Drive 
P.O. Box 10068 
Charleston, South Carolina 29411·0068 

Dear Mr. Fontenot: 

This is the third informal progress report of the bioremediation system 
startup at Defense Fuel Supply Point, Hanahan, sc. 

1. As of February 21, 1992 1 well EW-10 is still not operational, Don 
Matthews has been informed. 

2, Well EW·l4 was operational on 2/20/92, but when the pumping rate was 
increased to 1.2 gpm, the pump cycled off and had still not come back 
online by 1/21/92, A possible explanation is that the floating cutoff. 
cuton switches in the well are set too shallow. Only about 2 1/2 ft of 
drawdown developed before the well cut off. Don Matthews said that an 
electrician has been called to inspect well EW·lO and that he would have 
him check EW-14 for electrical problems. If this does not correct the 
problem, Don said he would contact ROIC and set up a meeting with them 
for 3/2/92 to discuss the possibility of having Griffin Remediation 
check the ~ell for probe problems. 

3. Because of the unexpectedly high drawdowns and the inability to turn on 
a sufficient number of infiltration galleries to accept the amount of 
water being pumped from the deep well, the question arose as to whether 
limiting the amount of water going to the galleries would endanger the 
deep-well pump. Fred Robertson contacted Matt Matthews of Layne 
Atlantic concerning this issue. Matt Matthews stated that pumping the 
deep well at 2·3 gpm (the amount needed if the mini-infiltration 
galleries are operating alone) would probably burn up the pump. A 
minimum of 15 gpm is needed to assure proper cooling of the pump, 
Possible solutions are (1) pumping part of the required water to the 
011-water separator and the rest of the water to the infiltration or 
miniAinfiltration galleries or (2) installing a relattvely low-cost 
pressure tank. Don Matthews stated that 13 gpm to the oil-water 
separator would be too much water for an extended period of time. Thus, 
we may need to install a pressure tank or just operate as is and risk 
destroying the pump. 
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4. Until the above problems are resolved, we cannot direct water to the 
infilttation galleries. 

S. Well EW·lB in the neighborhood continues to operate wtthout problems. 

co. Wayne Barnum 

2 



I 

~ 

• .l .... , 

United States Department of the Interior 
GEOLOGICAL SURVEY 

Daryl Fontenot 
Southern Division Naval 

Water Resources Division 
Stephenson Center, Suite 129 

720 Graoern Road 
columbia1 SC 29210-7651 

February 18, 1992 

Facilities Engineering Command 
2155 Eagle Drive 
P.O. Box 10068 
Charleston, South Carolina 29411-0068 

Dear Mr. Fontenot: 

This is the second informal progress report of the bioremediation system 
startup at Defense Fuel Supply Point, Hanahan, SC. 

l. Well EW·lO was repaired on 2/13/92, Clean water will be redirected to 
gallery 2 during the week of 2/18/92, after it is confirmed operational. 

2. Wells EW-13 and EW-14 were operational for a few days, but by 2/12/92, 
well EW-14 had ceased to operate, The measured drawdown in well EW-14 
was appro~imately l/2 ft, so 1t was unlikely that the failure of the 
well was due to excessive drawdown. An electrician was called, and the 
well was reported to be repaired on 2/13/92, If the wells continue to 
operating properly, clean water will be directed to the mini· 
infilt~ation galleries at tank 3 du~ing ~he week of 2/18/92. 

3. Drilling for free-product exploration at tank 1 was scheduled to begin 
on 2/11/92, but the driller requested a delay due to other obligations. 
Drilling was rescheduled for 2/19/92. 

-~;::r•~1'~ 
Don A. Vr~· 

cc. Wayne Barnum 
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United States Department of the Interior 
OEOLOOICAL SURVEY 

Daryl Fontenot 
Southel.'n Division Naval 

Water Resources Division 
Stephenson Center, Suite 129 

720 Gracarn Road 
Columbia, SC 29210-7651 

February 6, 1992 

Facilities Engineering Command 
2155 Eagle Drive 
P.O. Box 10068 
Charleston, South Carolina 29411-0068 

Dear Mr. Fontenot: 

Thie ia an informal progress report of the bioramediation system startup at 
Oefenae Fuel Supply Point, Hanahan, Sc. I will attempt to supply reports on 
a more o~ less weekly basis during startup and revert to the normal 
quarterly reports after system startup. 

1. Started up wells EW-9, EW-10, and EW·ll at 3.4 gpm (gallons per minute) 
at Tank 2 and well EW-18 in the neighborhood at 6.8 gpm on 1/27/92. 
Started pumping Santee Lime$tone water to infiltration gallery 2 at a 
rate of 7 gpm. Began measu4ing specific conductance at wells EW·9, EW· 
10, and EW-11. trident tabs was told to begin thai~ daily site 
inspections. 

2. on 1/29/92, a check of the system showed that initial pumping rates had 
declined to about 2 gpm in wells EW·9, EW-10, and EW-ll and 3 gpm were 
being pumped to infiltration galle~y 2. The pumping ratea were adjuated 
to the original values. 

3, On 2/4/92, a check of the system showed that EW-10 had not been 
operating for about a day. Don Matthews was infor111ed 1 and he scheduled 
an electrical contractor to check out the well switch. Repairs are 
expected on 2/6/92, aeoause we are required to capture our recharge 
~ater, and because well EW-10 is at the center of gallery 2, I turned 
of£ the water flow to gallery 2 until well EW-10 is repaired, Wells EW· 
9, EW·ll, and EW-18 continue to operate. 

4. The averagP pumping rates of wells EW-9 and EW·ll, calculated from 
totali2er readings was about 2 gpm. The measured drawdowns in the wells 
on 2/4/92 was 8 to 10 ft. The drawdown is excessive, so I decreased the 
pumping rate. 

5. Started wells EW-13 and EW-14 (at tank 3) on 2/4/92. Pumping rates ware 
set at about 1.5 gpm because the drawdowns at wells EW·9 and EW·lO 
implied that a pumping rate of 3.4 gpm is excessive. Specific 
conductance (as a tracer of Santee Limestone water) is being measured 



electronically every half hour in obaervation wells near the pu.mping 
wells. This week wa are collecting background readings. N&~t week we 
plan to start pumping Santee Limestone water to the mini-infiltration 
galleries at tank 3. 

2 
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United States Department of the Interior 

Mr. Ted Campbell 
Code 11515 
SOUTHDIVNAVACENGCOM 
2155 Eagle Drive 
P.O. Box 10068 

GEOLOGICAL SURVEY 

Water Resources Division 
Stephenson Center, Suite 129 

720 Gracern Road 
Columbia, SC 29210-7651 

April 11, 1991 

Charleston, South Carolina 29411-0068 

Dear Mr. Campbell: 

Enclosed is a copy of the January-March 1991 quarterly progress report for 
the Hanahan bioremediation investigation . 

· . 
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PROJECT STATUS REVIEW SHEET, QUARTERLY REPORT 

Project Number: SC078 Date: April 1991 

Project Name: Remediation of JP-4 contamination using hydraulic containment 
and in-situ biodegradation at the Defense Fuel Point, 
Charleston, South Carolina 

Project Chief: Don A. Vroblesky Section Chief: Glenn Patterson 

Report Period: Jan.-March 1991 Cooperator: U.S. Dept. of the Nayy 

Project Completion Date: 1991 

PROJECT OBJECTIVES: 

1. Construct and calibrate a digital ground-water flow model of the DFSP site 
that can be used as a tool in designing the containment-biodegradation 
system. 

2. Monitor the operation of the containment-biodegradation system after 
start-up to document the hydraulic containment achieved by the system and 
to assess the efficiency of the system to degrade the contaminaton. As 
part of the effort to estimate the length of time required for aquifer 
remediation, an estimate of the amount of JP-4 sorbed onto aquifer 
materials will be made prior to startup. 

3. Use the results of the monitoring program together with the estimate of 
JP-4 contained in the aquifer to construct a digital solute-transport 
model designed to estimate the time required to decontaminate the aquifer 
below a given threshold. 

PROGRESS DURING PREVIOUS QUARTER: 

1. Personnel changes: Don Vroblesky became the project chief. Leisl Rhodes 
was hired to assist in the project. 

2. Collected ground-water and surface-water samples from several locations. 
The results indicated the potential for Fe-precipitation in or near the 
infiltration gallery. Several options for treatment of the water for iron 
removal were examined. Remediation is discussed in item 4. 

3. Received results of chemical analysis of sediment cores by USEPA. Results 
indicate that the contamination downgradient from tank 3 is of a different 
character than downgradient from tank 1. Because operating plans indicate 
that all of the extraction water will be mixed and sent to the 
infiltration gallery, concern arose over the possibility of introducing 
(via the infiltration gallery) specific hazardous constituents into areas 
of the aquifer where they did not previously exist. Remediation is 
discussed in item 4. 

4. To resolve the issues in items 2 and 3 above, we have decided to install 
an infiltration-gallery-supply well in the Santee Limestone, well beneath 
the contaminated shallow aquifer. All water from the extraction wells 
will be discharged to the sanitary sewer rather than partially recycled to 
the infiltration gallery . 

·~ 
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5. 

6. 

Met with DHEC on 2/14/91 to discuss installation of the Santee Limestone 
well. All present agreed that the system change should be made . 

Resolved to install a mini-infiltration gallery upgradient from well EW-6 
and another one upgradient from well EW-7. Water going to the new 
galleries will differ chemically (nitrated vs nonnitrated). This will 
allow determinations to be made regarding the effects of bioremediation on 
specific constituents of the JP-4. Such determinations could not be made 
under the previous operating plan. 

7. Reconstructed the ground-water-flow model and determined that complete 
capture of the contamination by the extraction wells is unlikely. 

8. Reorganized the solute-transport modeling so that now the predictive 
aspects of remediation will be addressed by the use of an areal transport 
model (USGS), and selected processes accounting for nutrient uptake will 
be examined in the recharge/recovery zone using a cross-sectional model 
(Widdowson and Aelion). 

9. Site meeting (3/1/91) to perfo.rm operational check on the extraction 
wells. 

10. Site meeting (3/19/91) to perform final inspection of entire 
bioremediation system. 

11. Installed continuous (15-min. interval) water-level recorders on wells 
Wl03 and Wl08 in late February. 

SIGNIFICANT FINDINGS 

1. A literature search for information on. the quality of water from the 
Santee Limestone indicates that it has very low concentrations of iron. 
Thus, the iron-precipitation problem should be adequately addressed using 
water from the Santee Limestone for the infiltration gallery. The ·water 
also is expected to contain moderate amounts of chloride, which should 
provide us with a natural conservative tracer. 

2. 

3. 

4. 

Preliminary work by the USEPA on cores from DFSP seemed to indicate that 
benzene and xylene degradation with nitrate addition was essentially 
nonexistant, although toluene degradation was noted. 

The USEPA work showed a similar vertical distribution of organic 
contamination to that observed by Pete McMahon ("Total Petroleum 
Hydrocarbons in Sediments at the Defense Fuel Supply Point, Charleston, 
South Carolina"). The data also showed that the contaminants downgradient 
of tank #3 do not appear to be derived from JP-4. 

It was brought to our attention that a disposal area exists at the Naval 
Weapons Station cl~se to the bioremediation system at DFSP. The site, 
also known as the South Annex Waste Disposal Area was used from 1940 to 
1960 for buring and disposal of liquid and solid industrial waste. About 
2,000-5,000 gallons per week of oily wastes were dumped into the open pit 
during the late 1950s. The site is less than·l,000 ft northeast of tank 
#3. 

2 

·t. 



• 

• 

PLANS FOR NEXT QUARTER 

1. Run levels to water-level measuring points at all observation and 
extraction wells. 

2. Conduct synoptic water-level measurement at all wells, including the Naval 
Weapons Station. 

3. Construct water-table map based on synoptic measurements. 

4. Collect background water samples for water-quality analysis. 

5. Attend systems operation training at DFSP. 

6. Install infiltration-gallery supply well in the Santee Limestone. Connect 
well to bioremediation system. 

7. Construct mini-infiltration galleries upgradient from wells EW-6 and EW-7. 

8. Evaluate the potential for influences on ground-water chemistry in the 
study area from possible contamination at the disposal area on the Naval 
Weapons Station. 

9. Consider installing piezometers adjacent to free-product-recovery wells · 
because those wells are already too tightly instrumented to allow water
level measurements. 

10. It is uncertain at this time whether actual system startup will be 
initiated during this quarter. Startup is largely dependent on the length 
of time necessary to install the Santee Limestone well . 

STATUS OF REPORTS 

1. 

2. 

3. 

4. 

Marjorie Aelion and Mark Widdowson presented a poster session titled 
"Application of a numerical model to the performance and analysis of an 
in-situ bioremediation project" at the conference on "In Situ and On-Site 
Bioreclamation: an International Symposium" held in San Diego on Mar 19-
21, 1991. 

A manuscript titled "Aerobic biodegradation potential of subsurface 
microorganisms from a jet fuel contaminated aquifer: was published in the 
January 1991 issue of Applied and Environmental Microbiology (Aelion and 
Bradley). 

A manuscript.titled "Rates of denitrification and C02 production in a JP-4 
contaminanted sediment" (Bradley and Aelion) was submitted to 
Environmental Science and Technology for publication. 

A manuscript "Distribution of volatile organic compounds in soil vapor in 
the vicinity of the Defense Fuel Supply Point, Hanalian, South Carolina" 
(Robertson, Aelion, and Vroblesky) was submitted for colleague review for 
publication as an open-file report . 
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United !ates Department of the,nterior 
GEOLOGICAL SURVEY 

Water Resources Division 
1835 Assembly Street, Suite 677A 
Columbia, SC 29201-2492 
April 12, 1990 

Mr. William E. Goode 
Oef ense Fuel Supply Center 
DFSC-FQ 
Cameron Station 
Alexandria, Virginia 22304-6160 

Dear Mr • Goode: 

As per our phone conversation of March 20, 1990, I have enclosed a letter 
for your signature stating that reports in the public domain resulting from 
work paid for by your organization can be cited by me in USGS reports and 
journal publications. The reports completed by !CF-Clement Associates, Inc. 
(1987), Dames and Moore (1982), McClelland Engineers, Inc. (1987) and RMT, 
Inc. (1987, 1988, 1989, 1990) would fall under this heading. 

Also, please find enclosed a draft manuscript for a journal article to be 
submitted to Applied and Environmental Microbiology concerning laboratory 
research I have carried out on the Hanahan, South Carolina project. If you 
have any comments on the manuscript, please send them to me at the above 
address. If you have any questions or need additional information, do not 
hesitate to contact me at 803-765-5572. 

Thank you very· much for your cooperation in this matter. 

Enclosure 

Sincerely, 

Marjorie Aelion, Ph.D. 
Hydrologist 

cc: Ted Campbell, SOUDIVNAVFACENGCOM 

e MA/vwf 
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I authorize the u.s. Geological Survey to cite reports in the public domain 
resulting from work paid for by the Defense Fuel Supply Center pertaining to 
the Hanahan, South Carolina site. Several of these reports include: 

Dames and Moore, August 1982, Report, Environmental Hydrogeological Study, 
Defense Fuel Supply Point, Charleston, South Carolina. 

!CF-Clement.Associates, Inc., October 1987, Technical Report, Risk 
Assessment_ for the Defense Fuel Supply Point, Hanahan, South Carolina. 

McClelland Engineers, Inc., March 1987, Final Report, Confirmation Study, 
Characterization Step, Defense Fuel Supply Point, Charleston, South 
Carolina. · 

RMT, Inc., July 1987, Final Report, Off-site Air Monitoring and Data 
Collection, Defense Fuel Supply Point, Charleston, South Carolina. 

- January 1988, Final Report, Aquifer Evaluation, Defense Fuel Supply 
Point, Charlest_on, South Carolina. 

- February 1988, Final Report, Remedial Alternatives Report, Defense 
Fuel Supply Point, Charleston, South Carolina. 

- October 1989, Round l Analytical Report, Defense Fuel Supply Point, 
Charleston, South Carolina. 

- January 1990, Round 2 Analytical Report, Defense Fuel Supply Point, 
Charleston, South Carolina. 

Signature Date 

Name: William E. Goode 
Chief, Environmental Quality Division 
Directorate of Facilities Management 

Address: Defense Fuel Supply Point 
OFSC-FQ 
Cameron Station 
Alexandria, Virginia 22304-6160 
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PROJECT STATUS REVIEW SHEET, QUARTERLY REPORT 

Project Number: 078 Date of Review: October 6, 1989 
Project Name: REMEDIATION OF JP-4 CONTAMINATION USING HYDRAULIC 
CONTAINMENT AND IN SITU BIODEGRADATION AT THE DEFENSE FUEL SUPPLY 
CENTER, CHARLESTON, SOUTH CAROLINA 
Project Chief: Marjorie Aelion Section Chief: Glenn Patterson 
Report Period: 04-09, 1989 Cooperator: U.S. Dept. of the Navy 
Project Completion Date: 1991 

PROJECT OBJE~IVES 

The project objectives are threefold: 
1. To construct and calibrate a digital ground-water flow 

model' of the DFSP site that can be used as a tool-in designing 
the containment-biodegradation system. The USGS will determine 
through model simulations, a feasible and cost-effective 
containment-biodegradation system and recommend to SOUTHDIV 
specific locations of pumping wells, pumping rates for each well, 
and lo.cations and recharge rates for each infiltration gallery. 

2. To monitor the operation of the 
containment-biodegradation system after start-mp to document the 
hydraulic containment achieved by the system and to assess the 
system's efficiency in degrading the contamination. ·As part of 
the effort to estimate the length of time required for aquifer 
remediation, an estimate of the amount of JP-4 sorbed onto 
aquifer materials prior to start-up will be made. 
· 3. To use the results of the monitoring program together 
with the estimate of JP-4 contained in the aquifer to construct a 
digital solute transport model designed to estimate the time 
required to decontaminate the aqui~er below a given threshold. 

PROGRESS DURING PREVIOUS QUAR'l'ER 

Sediment borings were made at the site from March 6-13, 
1989, to ascertain the amount of JP-4 in the sediments. The 
samples were analyzed.by General Engineering Laboratories in 
Charleston by April 11, 1989. A report was gem.erated summarizing 
the results ·entitled "Total Petroleum Hydrocarbons in Sediments 
at the Defense Fuel Supply Point, Charleston, South Carolina. 11 

The permitting process by the Industrial and Agricultural 
Wastewater Division of DHEC is underway. After several meetings 
between DHEC and the USGS in August and Septermer, and a site 
visit on September 8, 1989 by DHEC, processing of the permit to 
allow reintroduction of water at the site for remediation 
purposes has begun. 

Laboratory work at the University of South Carolina to date 
includes 14C-radioisotope experiments to look at the breakdown of 
specific compounds (glucose, benzene and toluem.e) and the 
production of C02; gas chromatographic analyses of contaminated 
sediment monitoring specific o~ganic compounds (n-paraffins, . 
substituted alkanes and yolatile aromatic hydrocarbons), oxygen 
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and C02 concentrations over time; and monitoring of nitrous oxide tit production and nitrate disappea~ance to quantify denitrification. 

· .... 

• 

SIGNIFICANT FINDINGS 

The sediments at Hanahan have concentrations of petroleum 
hydrocarbons ranging from 11 to 4,487 mgjkg sediment (dry wt), 
with the majority of samples in the 10-100 mg/kg range. 

Laboratory results show that the microorganisms at the site 
are actively respiring in sediment eontaminated with JP-4. 
Aerobic respiration and denitrification are occurring. Gas 
chromatographic analyses suggest that the addition of nitrate 
significantly increases aerobic· respiration and the production of 
C02 ('O. 078 umol C02/gm dry wt/day) . There was no lag period 
before the production of C02 was measured. C02 production for 
the first two months of incubation was a linear function of time. 
Of the specific volatile compounds examined, the n-paraffins 
appear to be decreasing more rapidly than the aromatic compounds 
·or th~ substituted alkanes. Similarly, little 14C02 was measured 
·in incubations using 14C-benzene and 14C-toluene. · 

Denitrification rates are slower than aerobic respiration 
rates. Nitrate consumption rates were approximately 0.02 umol 
N03-N/gm dry wt/day, and nitrous oxide production rates were 
0.017 umol N20-N/gm/day. Approximately 80% of the nitrate-N was 
recovered as nitrous oxide-N. Nitrate concentrations above 1 mM 
did not increase rates of denitrification when nitrate 
·concentrations between O and 40 mM were tested. 

PLANS FOR NEXT QUARTER 

In the next quarter, permitting for the project by DHEC 
should be completed. Monitoring of surface water-and wells will 
begin prior to the construction of the project. This will 
include monitoring of: water levels in monitoring and pumping 
wells; quantity and quality of ground water recovered.from 
pumping wells; quality of ground water in selected·moriLtor.ing 
wells; and organic constituents in five surface water sites if 
required by.DHEC in the permit. 

Laboratory work will continue with the identification and 
quantification of specific volatile organic compounds degraded by 
the in situ microbial community using the GC flame ionization 
detector. A second round of 14C experiments will be carried out 
using higher concentrations of benzene and toluene. Also, a 
14C-n-paraffin may be purchased to support results obtained from 
the GC analyses, and compare 14C02 production rates of 
14C-aromatic compound and 14C-alkanes • 

2 
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STATUS OF REPORTS 

The sediment report entitled "Total Petroleum Hydrocarbons 
in Sediments at the Defense Fuel Supply Point, Charleston, South 
Carolina" was rewritten by Peter McMahon and is currently at 
Region for review. An abstract was submitted by Marjorie Aelion 
for the annual meeting of the American Association for the 
Advancement of Science to be presented in February, 1990 • 

.. 
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SOUTHERN DIVISION 
NAVAL FACILITIES ENGINEERING COMMAND 

2155 EAGLE DRIVE 
CHARLESTON, SOUTH CAROLINA 

SPECIFICATION FOR: 

JP-4 Remediation 
Defense Fuel Support Point (DFSP) 
North Rhett Avenue Extension 
Hanahan, South Carolina 

J.0.:9R9488_ SEIC:Code 406RWB 

1. GENERAL DESCRIPTION: 

EIC:CODE 405LSB 

--

NAVFAC 
SPECIFICATION 

The work includes drilling and installing one approximately 340' deep ground water production 
well capable of producing a minimum of 40 gallons per minute continuous flow. Well 
development, providing a submersible pump, and providing electrical power and pump 
controls are also required. 

1.1 Minor Materials and Work 

Minor materials and work not specifically mentioned herein but necessary for the proper 
completion of the specified work shall be furnished without additiopal cost to the Government. 

1.2 Omitted 

1.3 Quantities 

I 

Where the quantities for quoting purposes are specified, quotes shall be based on the stated 
quantity; should more or less than the specified quantities be required, the Purchase Order 
price will be adjusted in accordance with the terms of the Purchase Order. 

wp\6spc\6061 C.spc/cdf91 1 
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1.4 

1.5 

Existing Work 

Jlhere existing work is changed or removed, or where new work adjoins, connects to or abuts 
existing work, the existing work shall be altered as necessary and connected in a substantial 
and workmanlike manner. All new work shall match, as nearly as practicable the existing 
adjoining and/or adjacent similar work. Operations affecting existing work shall be conducted 
with care not to damage work in place; and all existing work damaged by such operations 
shall be rectified or replaced without additional expense to the Government. 

Disposition of Removed Material 

1.5.1 Salvable Materials 

Except where specifically specified otherwise herein, all salvable materials and equipment 
disconnected or removed during the course of !he work and not. indicated or specified for 
reuse in the new work shall become the property of the Contractor and shall be removed from 
the Government property. • 

1.5.2 Debris and Unusable Materials 

All flammable scrap materials and debris shall be disposed of by removing completely from 
the Government property. 

1.6 Schedule and Sequence of Work 

1.7 

The work shall be prosecuted in such a manner as to cause the least interference with the 
normal functions of the Government activity. Prior to beginning any work, the Contractor shall 
meet with the Contracting Officer in order that an approved schedule and sequence of work 
may be arranged. 

Interruption of Utilities Services 

Interruptions shall be kept to a minimum and shall be at such times and durations as 
approved. No interruption shall occur, unless scheduled with the Contracting Officer and 
approved by him in advance as to time and duration of such interruption. 

2. SKETCHES ACCOMPANYING SPECIFICATION / 

The following sketches accompany this specification and are a part thereof. Sketches are the 
property of the Government, and shall not be used for any purpose other than that contemplated 
by this specification. 

SKETCH NO. 

C-1 
C-2 
C-3 
C-4 
C-5 
C-6 
e-1 

wp\6spc\60610.spc/cdf91 

TITLE 

Site Plan 
Well Head Piping & Vault 
Well Head Piping & Vault 
Existing Valve Box 
Well Schematic 
Well Construction Diagram 
Single Line Diagram 
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3. SITE VISITATION 

Prior to submitting quotations, prospective quoters are invited to visit the site, inspect the work in 
place, and satisfy themselves as to the character and amount of work to be accomplished. Site 
visitation, if desired, may be arranged with Don Matthews. A minimum of 48 hours notice is 
required prior to time of visit, telephone Area Code 803, number 744-6393. 

4. TIME FOR COMPLETION 

All work shall be completed within 19 calendar days after date of Purchase Order: This complj3tion 
time includes 5 days for mailing of Purchase Order. 

S. QUOTATIONS 

Submit quotations on Standard Form 18. 

6. DETAILED REQUIREMENTS 

6.1 Geologic Setting 

The site is located in the Lower Coastal Plain Physiographic Province. The surficial aquifer is 
composed of unconsolidated sand with varying amounts of sift and clay. This unit extends 
from land surface to a depth of approximately 30 feet. The surficial aquifer is underlain by the 
Cooper Marl. The Marl extends from the base of the surficial aquifer to a depth of 
approximately 250 feet. The Marl is underlain by the Santee Limestone. 

6.2 Drilling Methods and Procedures 

The drilling method will be mud rotary. 

6.2.1 General Information 

6.2.1.1 Well construction will be as presented in Sketch C-5, Well Schematic. For the purpose of 
bidding, contractor will quote the outside casing as 40' in length (30' to the Cooper Marl plus 
10' into it); the inside casing as 250' in length; and pump depth as 120' below land surface. 

6.2.1.2 Driller and other drill crew personnel must be familiar with the project drilling specifications 
and the drilling subcontractor's plan for health and safety, prior to their arrival on-site. 

6.2.1.3 Work will be done by experienced personnel, using state-of -the-art equipme.nt in good 
operating condition and free of leaks (fuel, hydraulic fluid, lubricants, and similar compounds). 

6.2.1.4 Drilling and well installation will be completed by a well driller certified by the State of South 
Carolina. The driller will be responsible for all subcontractor activity on-site, assuring 
compliance with the specifications and timely completion of the work. The well driller will be 
responsible for notifying the State of South Carolina of the well installation, upon completion, 
as required by South Carolina law. Copies of the notification forms will be sent to the 
Contracting Officer, Southern Division, Naval Facilities Engineering Command, Code 18214. 

wp\6spc\6061 O.spc/cdf91 3 
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6.2.1.5 The driller will assist the Contracting Officer's on-site representative in completing a daily field 
progress report of drilling operations. This report will include: project name, date, drill crew 
personnel, manufacturer's designation of drill rig, a general description of work completed, 

.. and other significant activities. The driller and the Contracting Officer's on-site representative 
will each sign the daily report upon completion. Driller will also submit to the Contracting 
Officer the completed Well Construction Diagram, Sketch C-6 1,.Jpon completion. 

6.2.1.6 Unless approved in writing by the Contracting Officer, no lubricants or glue shall be used in 
any manner that might possibly contaminate the samples, borehole, or welt 

6.2.1. 7 The driller shall be responsible for cleaning up and restoring the drill site. This· will be 
accomplished by containing drill cuttings and drill fluids generated while drilling through the' 
surficial aquifer (land surface to the top of the Cooper Marl). The driller shall supply the 55 
gallon drums required. Disposal by others. 'Drill cuttings and fluids generated while drilling 
through the Cooper Marl and the Santee Limestone will be disc.arded by the driller.at an on
site location designated by the Contracting Officer's on-site representative. 

6.2.1.8 The driller will maintain a written log of drilling operations, completed at the time of drilling. 
This log will include: project name, date, drill crew personnel, borehole number, 
manufacturer's designation of drill rig, drilling methods, borehole size, a description of the 
general lithology of each major stratum encountered, sampling methods and intervals 
sampled, blow counts and any other significant drilling characteristics. The reproducible copy 
of this log will be turned over to the Contracting Officer when drilling is completed. 

6.2.2 Mud Rotary 

6.2.2.1 Drilling will be done using mud rotary techniques. Drilling fluid will be made up of potable 
water and bentonite powder. Borehole diameter when drilling through the surficial aquifer will 
be 12 inches. The borehole diameter when drilling through the Cooper Marl will be 1 O inches 
and the borehole diameter when drilling in the Santee Limestone will be 6 inches. · 

6.2.2.2 The settling pit (i.e. •mud tub", •sump•, etc.) will be covered during drilling operations to reduce 
the possibility of contaminating the drilling fluid. Equipment, such as hoses or tools, will not 
be placed in the settling pit if it may introduce contaminants into the drilling fluid. 

6.2.3 Installation of Surface Casing 

When drilling through the surficial aquifer the driller will be responsible for installing surface 
casing. A second string of casing will be set within the Cooper Marl. 

6.2.3.1 When drilling through the surficial aquifer, the borehole will be advanced approximately ten 
feet into the Cooper Marl by the previously specified drilling method. This depth will be 
determined by the Contracting Officer's personnel in the field and is estimated at 30 feet 
below land surface. The second string of casing will extend to the base of the Cooper Marl, 
approximately 250 feet below land surface. 

6.2.3.2 When the borehole has been advanced to the desired depth the casing will be placed in the 
borehole. The borehole must be clean and open to the desired depth. Surface casing will be 
1 O inch l.D. threaded PVC. The second string of casing will be 6 inch 1.0. threaded PVC. 
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6.2.3.3 After being placed into the top of the Cooper Marl, the surface casing will be grouted in place 
by filling the entire annular space with grout. Grout will be placed using a rigid tremie from 
the bottom of the annular space upward or by pressure grouting through the inside of the 

.. surface casing, forcing the grout upward through the annular space. • 

6.2.3.4 After the grout has hardened sufficiently, as determined by the Contracting Officer's personnel 
in the field, the borehole will be flushed with potable water prior to continuing by the specified 
method. The second string of casing will be grouted in place according to the methods 
specified in section 6.2.3.3 above. As with the surface casing, the grout will be allowed to 
harden sufficiently before advancing the borehol~ into the Santee limestone. 

6.2.4 Grouting 

6.3 

6.3.1 

6.3.2 

6.3.3 

6.3.4 

6.4 

The driller will be responsible for grouting with a Portland cement slurry containing 
approximately five percent {5%) powdered bentonite. The grout slurry will be mixe.d. by pump 
recirculation or other methods acceptable to the Contracting Officer. When thoroughly mixed, 
the slurry will be pumped into the borehole or annulus via a rigid tremie. • 

Well Development 

The driller will be responsible for well development by pumping with a submersible pump until 
discharge is relatively clear and free of sediment. A surge block or swab may be necessary 
for proper development and !!!!:!.§! be available on-site. 

The driller will be responsible for providing to the contracting officer a record of measurements 
that establishes that the installed pump can deliver a minimum of 40 gpm. Measurements 
shall be taken over a length of time sufficient to attain steady state conditions and shall 
include time from beginning of pumping, pump rate, and water level in the well. The 
contracting officer's on-site representative will determine when the pumping and 
measurements are sufficient to meet this requirement. For the purpose of bidding assume 5 
hours will be required. 

The driller will be responsible for documenting well development on forms provided by the 
Contracting Officer. Forms will be completed at the time of development and delivered to the 
Contracting Officer upon completion. 

Well development water will be discharged on-site at a location specified by the Contracting 
Officer's on-site representative. 

Decontamination 

The driller will be responsible for decontamination of the drill rig, downhole tools, sampling 
equipment, well materials and vehicles . 

6.4.1 Decontamination will be accomplished by steam cleaning before drilling and after setting the 
surface casing. Brushing may be required to remove hard or caked on material. Clean tools 
and equipment will be placed on and covered by clean plastic sheeting (or wrapped in 
aluminum foil) during transportation and storage. Downhote tools or equipment that contact 
possibly contaminated surfaces must be decontaminated before further use. 

6.4.2 Well development equipment will be decontaminated and transported in the same manner as 
downhole drilling tools prior to use. 
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6.5 Health and Safety 

The drilling subcontractor shall, as a minimum, satisfy all applicable federal, state, and local 
.. statutes, regulations, and ordinances regarding health and safety, including, but not limited ta, 
the standards contained in 29 CFR 1926 Construction and Industry and CFR 191 o General 
lndustrv1 with special attention to 29 CFR 1910.120 Hazardous Waste Operations and 
Emergency Response, Interim Final Rule, U.S. Department of Labor, Occupational Safety and 
Health Administration. 

6. 6 Miscellaneous Information 

6.6.1 Drilling, well installation and associated tasks will be observed by the Contracting Officer's 
personnel on-site; drilling subcontractor personnel shall not be on-site without a Cbntracting 
Officer's representative being present unless specific prior approval is given by the 
Contracting Officer. 

6.6.2 Strict project confidentiality will be maintained. Nonessential personnel should not be on-site. 
Inquiries from the news media or from the public will be referred to the Contracting Officer 
immediately. 

6.7 Submersible Pump and Piping 

6.7.1 Provide a four-inch stainless steel submersible pump delivering a minimum of 40 gpm at 140' 
TOH. Integral check valve and safety hook are required. An ·acceptable product meeting the 
requirements of this specification is the Grundfos Model 60830-5 with 3 hp motor. Anticipated 
depth of pump is 120' below land surface. 

6.7.2 Provide a well head vault and well head piping as shown on sketches C-2 and C-3. Metal 
pipe and fittings shall be galvanized steel conforming to ASTM-A 120. 

6.7.3 Provide additional piping modifications as shown on sketch C-4. Plastic pipe and fittings shall 
be schedule 80 PVC and shall conform to ASTM F402, ASTM 01784, ASTM 01785, 
ASTM 02476, ASTM 02564, and ASTM 02855. 

6.7.4 The backflow preventer shall be tested and certified in accordance with the standards set forth 
in FCCCHR of USC Manual Section 10. 

6.7.5 Provide pump electrical power and controls as shown on sketch E-1. Installation shall be per 
the latest edition of the National Electrical Code and all applicable state and local codes. All 
materials shall be approved by Underwriters Laboratory. Conduit to be rigid galvanized steel. 
Cable shall be copper conductor with THHN-THWN insulation. 

6.7.6 The pump shall be 230 volts, single phase and supplied with the following power and controls 
items. · 

• Overcurrent protection 
• Overload protection, manual reset 
• Run light, power light 
• "Hand-off-Auto• selector switch 
• Low voltage power supply from 230 volt, single phase, if required 
• Above items in single {NEMA 4) enclosure suitable for strut mounting outdoors 
• Level system to stop the pump motor before it is unsubmerged 
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• Minimum 150' of cable between the pump and controller (power wiring) 
• Minimum 150' of cable between the level system and controller (control wiring) 

e 6.8 ~Submittals 

Submit the following to the Contracting Officer for approval. 

6.8.1 Manufacturer's Data 

Manufacturer's data for well casing, submersible pump, backflow preventer, and pump 
controls. Manufacturer's printed installation instructions shall accompany or be contained with 
the data Submit prior to beginning work. 

6.8.2 At the completion of work, submit certification by a professional engineer registered in South 
Carolina that the work has been completed in accordance wjth the plans and specs contained 
herein. • 

• 

-- End of Section 
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Department of Health and EnVironmental Control 

2600 Bull Street, Columbia, SC 29201 

Commissioner: Michael D. Jarrett 

Board: John B. Pate, MD, Chairman 
William E. Applegate, Ill, Vice Chairman 
John H. Burriss, Secretary 

Promoting Health, Protecting the Environment 

GROUND-WATER PROTECTION DIVISION 

Injection Well Construction Permit 
for 

Toney Graham, Jr., MD 
Richard E. Jabbour, DDS 
Henry S. Jordan, MD 
Ro.bert J. Stripling, Jr. 

Class II, III, and V.A. Injection Well(s) 

Permit #112 Date Issued: June -14, 1991 

For (Operator): Department of the Navy 
Southern Division 
2155 Eagle Drive, P. o. Box 10068 
Charleston, SC 29411-0068 

In accordance with provisions of Title 48, Chapter 1, South 
Carolina Code of Laws, 1976, as amended, permission is granted for 
construction of one (1) Class V.A.-G injection well a total depth 
ranging from 4' to 6' located at the Defence Fuel Supply Point, 
Hanahan, Berkely county, with the following provisions: • 

1) The operator shall submit completed construction details 
of the infilltration trench to the Department's Ground
water Protection Division after the completion. 

2) Upon completion of construction, injection activities 
shall not commence prior to receiving approval from the 
Department to operate these injection wells. 

David Baize, Manager 
Assessment & Development Section 
Ground-Water Protection Division 
Bureau of Drinking Water Protection 

DHEC 2104 (6/88) 

n 
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June 14, 1991 
Date 
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Department of Health and Environmental Control 

2600 Bull Street, Columbia, SC 29201 

Commissioner: Michael D. Jarrett 

Board: John B. Pate, MD, Chairman 
William E. Applegate, Ill, Vice Chairman 
John H. Burriss, Secretary 

Promoting Health, Protecting the Environment 

STATEMENT OF BASIS 

Toney Graham, Jr., MD 
Richard E. Jabbour, DDS 
Henry S. Jordan, MD 
Robert J. Stripling, ·Jr. 

In accordance with the South Carolina Underground Injection 
Control Regulations, Section R61-87.12,J., this "Statement of 
Basis" has been prepared for the Department of the Navy Underground 
Injection Control permit ·application dated May 2, 1991. 

Ownership of the proposed injection well is Department of the 
Navy. The draft permit (permit #112) is for the construction of 
one injection well for corrective action at Defence Fuel Supply 
point. The intent of the injection well is to inject water 
extracted from one extraction well that has been enriched with 
nitrogen and phosphorous for the purpose of creating a hydraulic 
barrier and enhancing bioremediation of the soils and surf ical 
aquifer. The draft permit for the underground injection proposal 
has been prepared based on staff review and the application of the 
Pollution Control Act of South Carolina and the Underground 
Injection Control Regulations of South Carolina. 

The permit is being granted in accordance with section R61-
87 .13. of the Underground Injection Control Regulations. The 
decision is based on the proposed average daily concentrations of 
the water to be injected pose no violation of the Primary and 
Secondary Drinking Water Standards. 

\ 

Conditions of the permit requires inspection of well 
construction by the Department prior to injection. 

-\.I recycled paper 
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Mr. Bill Botts 
Industrial Wastewater Diviston 
SC Department of Health aAd fnviromeental Control 
2600 Bull Street 
Columb1a 1 SC Zi20l 

5090/11 
Code 18214 

Subj: REQUEST FOR MODIFICATION TO CONSTRUCTION PERMIT 115,707 AT DEFENSE FUEL 
SUPPLY POINT (DfSP), HANAHM, SC 

Oear Mr. iotts: 

This letter is a follo~ up to the 14 Februar1 91 meeting between Mr. Ted 
Campbell of this cOlmlnd 1nd representat1ves fro• both United States Geologic 
Survey and SCOHEC • s Groundwater, I ndwstrh l Wastewater 1 and Enforcement 
Sections. This letter serves as a fon:lal Ntquest for aod1ficat1on to the 
subject pennit. 

As df scussed in the 11eet1ng1 the b1orenaed1at1on system needs to be .od1f1ed 
based on the potent1al for iron prec1p1tat1on to occur in the 1nf11trat1on 
g•1ler1es. Enclosure (1) provides a descrtpt1on and sch111&t1c of the proposed 
modif1cat1on. Enclosure {2) provides the construct1on detail for tne proposed 
deep well. 

Wt are currently requesting approval from North Charleston Sewer District 
(NCSD) to 1ncre1se our discharge flow rates. The llOd1f1ed ICSO permit w111 be 
forwarded to you as soon as we receive ft. In add1t1on, an Underground 
Injection Control Per111 t 1s being requested froa the &roundw4ter protection 
Sect1on at SCOHEC. 

If this Constructton Permit nrooific•t1on meets SCOHEC approval please forward 
written notification of the permtt cbange. Ve appreciate your help 1n th1s 
matter. If you nave any quest1ons regarding thts or other perm1t concerns, 
ple1se call Mr. Ted C1111Pbell, Code 18214, at 743-0576. 

098 
182 
18214 
Daily 
WANG 1477L p28 

Enc1: 

Sincerely, 

\·l ..I \· ~\.t..SEH I p • E. 
~cTi~G HEAO, REMEDAL 
ACTl'J\TIES BRANCH 

(1) Meaor1ndum on Proposed Mod1f1c1tion to 
Siore11edi1t1on System, Df'SP, Hanahan, SC 
ot 1 Mar 91 

{2) Construction Detail for Proposed Deep Well 

Copy to: 
NCSO (Mr. Dav1d ThOMpson) 
SCOHEC (Mr. Marvin Murray) 

(Mr. Uav1d Beize) 
OLA (Hr. Wayne Barnum) 

182 
1821 
18214x 
CLH 
3/7 /91 



Mr. lob DewHn 
GrovRCIWter 'rotAtct1on 
SC Deptrtmat of Health ind Environmental Control 
2600 8u11 Street 
ColUllbt11 SC 29201 

Subj: H.QUEST F• WlllCIUll IIW£CTIOI COITltGl CUIC) PEMIT FOR 
llOIWUIATIOlll PIOJECT AT DlFtlSt fUIL SUPPLY POllT (Df'SP), 
tWIAtfM, SC (COttSTUCTIOI P£1UUT #15,707) 

Dear Mr. DeYltn: 

5090/11 
Code 18214 

2 7 MAR 1991 

Thts letter ts 1 foll• up to tlMt 14 februar1 91 ..itn1 Nt.wlett Mr. Tttd 
c_,...n of tbts c:-• and repre ... uttves frtm Mtb Ua'ltM sutes &eol091c 
Sune, IM SCDIEC' 1 lntaaca.ter, Inctustrfll W1steweter1 aftd Enforc .. nt 
SecttHs. Tb1s letter senes as • for111l ,...._,, fer a Ult Perllft for ttte 
subject st te. 

As discussed t1 tM wttRt, tbe btor•edtat1on systa ....Ss to be ll041fied 
b.lsed • Ute petHtfa1 t•r tron PNCtptUt1en w eccur tn iM 1d11trat1on 
g•ll•r1es. l11e1oture (1) 1s the ca11pleted UIC pef'llft appltcatfon and 
correspeadt111 attac-.ts. Enclosure (Z) provides the construction detail for 
the ,,...ec1 deep wen. 
If this request .. u SCIHEC .,,,....1 please fo,,,.rd 1our written 
notification. Me apprect•• 1Mr help fa tilts •tter. If 1ou have •111 
questtoas regarctfag tbts or other pent1t conceras please call Mr. Ted C1111Pbe11, 
Code 18214, at (803) 743-0579. 

098 
182 
18214 
Daily 
WANG 1477L p24 

Encl: 

Sincerely, 

, .' r.:'1 \ ::-rR . P . E • \'l . I• ' ", : •• -~ ~ 

\·:_TV'~'(~ I ', ' REMEDIAL 
f;\.1 1. '..'.' . • 

ACTIVITIES GRANCH 

(1) C011111et.4 UIC Peratt Application 1nd 
Co,.....,._t .. Aitac-.ts 

(2) construction DeU11 for Proposed 
Deep V.11 

Copy to: 
(w/o encl) 
SCDKEC (Mr. Marvt n Murray) 

(Mr. latze) 
(Mr. 8111 Botts) 

DLA (Mr. 11-.yne la,_.) ht/encl) 

182 
1821 
18214x 
CLH 
3/7/91 

,. 
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Mr. Dav1d Baize 
GroundWater Protection 
SC Department of Health and Envirouatental Control 
2600 Bull Street 
Co1umbh, SC 2920l 

5090/11 
Code 18214 

2 7 MAR 1991 

Subj: PROPOSED MOOIFICAT!ON Of BIOREMEDIATION SYSTEM AT DEFENSE FUEL SUPPLY 
POINT (Of'SP), HANAHAN, SC (COHSTRUCTION P£RMIT #15,707) 

Oear Mr. Baize: 

This letter is a follow up to the 14 February 91 aeeting between Mr. Ted 
Campbell of th1s c<Hm1and and representatives from both United States Geologic 
Survey and SCDHEC's Groundwater, Industrial Wastewater, and Enforcement 
Sect;ons. This letter serves to fonaally propose to SCOHEc•s Groundwater 
section a modification to the subject project. In addition, this letter 
formally requests approval to insi.11 one <Mttp extraction well 1s p1rt of the 
system l30dificat1on. 

As df scussed fn the meeting, the b1oremediat1on system needs to be mod1ffed 
oasea on tne potential for 1ron prec1p1tat1on 1n the 1nf1ltrat1on 91llerfes. 
Enclosure {1) provides a description and scneeatfc of the system 
mod1f1cat1on. Enclosure (2) provides a construction detail of the deep well 
to be drilled as part of the system modif1cat1on. 

If this proposal and well aetail meet SCDHEC approval please forward your 
written concurrence. We appreciate your help fn this aatter. If you have any 
questions regarding tn1s or other permit concerns please call Mr. Ted Campbell, 
Code 18214. at 743-0576. 

09B 
182 
10214 
Daily 
WANG l477L p25 

Enc 1 : 

Sincerely. 

H • J . f RASE.~ , P • E • 
ACTING HEAO I REMEO\Al 
ACTN111ES BRANCH 

{1) Memorandum of i Mar 91 on Proposed Mod1f1cat1on 
to &1oremed1at1on System, DFSP, Hanahan, SC 

(2) Construct1on detail for Proposed Oeep Well 

Copy to: 
( w/o enc 1 ) 
SCOHEC (Mr. Marv1n Hurr~y) 

(Mr. 8111 Botts} 
OLA (Mr. wayne Barnu~) 

182 
1821 
18214x 
CLH 
3/7 /91 



Hr. Ed Lohr 
Officer-1 n-Charge of Construction 
Building s. 09A2 
Naval Weapons Station 
Charleston. SC 29408-7000 

S090/ll 
Code 18214 

.2 7 MAR 1991 

S1.1bj: COORUINATlOM FOl INCREASED DISCHARGE IHTO MANHOLE 1102 FOR THE D£FEMSE 
FUEL SUPPLY POUiT (OfSP} iHOREMEiHATION PROJECT, HANAHAM 1 SC 

Dear Mr. Lohr: 

Tnis letter is a follow up to your telephone conwersat1on with Mr. John 
Collins of Southern 01vision Ma~y {SOUTHDIY) concern1ng iACreased discharge 
rates 1nto •nhole 1102 for the subject project. An 1ncr@ased discharge rate 
to Worth Charleston Sewer District (tiCSD) h necessary due to a change in the 
bioremediatfon system. 

To briefly df'.'scribe tne bioresed1at1on situation at OfSP 1 approximately 70 gpm 
must be ~xtracted from the surff~ial aquifer to maintain hydraulic control at 
the she t>Oundary. As you kn~. approx1Ntely 40 gpm of this was originally 
scheduled to be 1nf11trated back t nto the b1oremediat1on system, with the 
remaining 30 gpm to be sent to NCSD via manhole 1102 on the Naval Weapons 
Statior1 {~TA) South Annex. However, it has been discovered tbat iron 
precjpitation problas are likely to occur 1n the 1nfiltrat1on galleries due 
to elevated 1ron levels 1n the extracted grGUndwater. As a result, it is 
necessary to use an iron-free source of water . .Jor the inf11 tratfon galleries. 
Tht.lS 9 the add1tiona1 40 gpm w111 need to be sent to NCSD instead of injecting 
it into the galleries. G1v~n the conditions, this appntar to be the only 
cost-effective and techl1ica11y sound alternative available. 

As per the Memorandum of Agreement (HOA) between WPISTA and DFSP Alexandria, 
VA, of 18 July 89, this l•tter 1s being subll1ttec1 to fully coordinate the 
:system mod1f1c.attons with WPNSTA. This letter serves to notify WPNSTI. that an 
increase in d1scharge flow rate to 70 gpil (100. 800 gpd) into manhole IHil is 
nece~sary. 

A fomal request has been made to WCSD to allow for tne increased flow. 
Initial discussions ..-1th NCSD indicate tncat tne higher flow rates shoulc.1 not 
pose a µrobla. Efflu•nt concentrations are not expected to exceed current 
permit limits. All monitoring, reporting, and special condition requirements 

098 
182 
18214 
Daily 
WANb l477L p26-27 
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Subj: COORUINATlOH FOR INCREASED DISCHARGE INTO MAMHOLE 1102 FOR THE DEFENSE 
FUEL SUPPLY POINT (DfSP) BIOiEMEDIATlON PROJECT, HANAHAN, SC 

w111 btt followed 1s outlined 1n the current penait and in the MOA. B1111ng 
for the 1ncreased flow rate w111 follow current pr1ctfce. 

SOUTHDIY appreciates WPNSTA's assistance in tnis project and 1n th1s 
raod1f1cat1on. If WPNSTA has any questions or concerns regarding the 
aod1ficat1on, please call Mr. Ted C1111>bell, Code 18214, Remedial Project 
Manager, (SOUTHDIY) at 743-0576. 

~opy to: 
OLA (Mr. Wayne Barnum) 
DFSP (Mr. Don Matthews) 
SOUTHOlV {Mr. John Collins) 

Sincerely, 

H J FRASER , P • E • 
AC11NG HEAD J ~EMEOlAL 
ACTl\/\TIES BRANCH 
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Form South Carolina Department of Heal~h and I. EPA ID NUMBER 
Environmental Control TIA c 

l Ground-Water Protection Division . 
UNDERGROUND INJECTION CONTROL 

'U .SC7570024332 UIC PERMIT APPLICATION .. r 
- .. .J 

-~\·-j(col1ected under the authority of Title 48 Chapter 1 
of the 1976 South Carolina Code of Laws) 

READ ATTACHED INSTRUCTIONS BEFORE STARTING r'i}j 
--..~"T"".:':'-=-r::-::-:-::-::":'.:-:-:-:-:~---i:~--:::--...--:F~O~R ...:O:.:...F!....:FI:..::.C.:.:.IA.;.=L......:U::.::S:.:..E-=O.:.:.:NL:.;,Y ___ -:---------:-~..,.__---i ::~s 

cat on approved Date Received . ,:, , .t · 
da ear mo da ear Permit/Well Number :, ::: ';:_~~~· 

--.i.i.::E.--,_~._.--'-.::.::.:~~:.:.::.._~~-.--..z..:::.:.~+--C-o-mm_e_n_t_s !....;.!..!!!..!..~~!..-!!~. T,.::;;,~;_!---.-, .--.-._,-. ·---..;-. ~ . ....,..,...,. .. .__,,· ,::::·:· ~~~!~~~.;; 
----

~.;... .......... ...,- -::---~- ~~''? r·r 
--~-..-- ---:..-··:-:---."":-: - -~~-~t~ --<~_::_~·:_~~- ~~·~1'·-:::~. 

City 
Hanahan 

lIJ A. F~1d 1eral 

0 O. PubHc 

ANO ADDRESS 

'! 

- --
I , WNER/OPERATOR AND ADDRESS 

Owner/Qper~t9r Nam~ 
• • ~" t _! : t 1 • i ,' : :~ 

DEFENSE LOGISTICS AGENCY DLA 

State Zip Code City'· .Stat~ " Zip Cod~ 

SC 29406 Alexandria 

0 B. State 0 C. Private 

0 E. Other (Explain) 

Mark ·1 x• 

Storage Facility 
for DOD fuels 

VA 22304-6106 

' : 

J·· 
·J; 

r::: 
..... ! 

1 ... · 

~ _c ._ p7~:-~~~ I ~1 
--------~~:!--.::='"l"h==---1--=--:"T:-l~--=:-=....,,..,.=-"'""'=:-':"-r-----~----_-·----..-----;' ,;~ 

l::J B. Modification/Conversion 
• 1 ~ f • -~ ' ' , • 

0 A. .1 __ Da..,..t .... e_S'--'t-ra'-rt.;...;;.e_d _ 
Operating .. mo ay year 

-....Ji:--·- ... _ - . --.. --

- ERMIT REQU STED - CLASS ND TYPE OF WELL see reverse f.'. 
A. Chu(@s) 

t1r cod1fi, s 1 

B. Type(s) · C. If class is 11 other 11 l O. Number of we11$ 
1
\ 

{ ent,er code( s or type is code 'x 1 , per type {if are~ 1:~: 
explain p~rmit) m 

G.I. ·- · · 1 gallery ' ;°J~ 

:~:::~~:~-,--:T: lO~N~O:F:W:E:~:~:.~:a:tO:i ::u::::P:R:OX~I~MA~T:E~~CE:N:T:ER~~O:F ~F:~:~L:~:o~:R:i::::~:~:EC:T~~~~~~~~~~~,·~~~~~~=- '~' 
~~g ~Jn l2ec N . ~~g ~in 1

5lc w ·~~~ 
s ~ 

11j 
(~=P~~~~r~~~1 :~!1owing questions on a separate sheet(s) and number accordingly; ·~i'. 
FOR CLASSES U, III (and VA) complete and submit on separate sheet(s) Attachment~ A-U ... 
(pp ) as appropriate. Attach maps where required. Li st a ttachrnents by 1 et~er F 
which are applicable and are included with your application. ··· 

1-::u...~-,~::.:1urr.:..tTf!.11~Y~i.,!.;u~::.:.a!-.~-r--p-e_n_aJ_t-::y::-:-__ :-o f-_"""'.·1=aw::::::t=h=a=t =r":".'_.-h a=v"'.":"e~.--=pe==r=s=o=na=,=, =y=e=x=am=,=. n=e~d=a=n=d=a=m=f a=m_i_l _i a .... r-w~i t-h-th-e-t-J~ 
fnfonnation submitted in this document and all attachments and that, based on my in- • r·: 
quiry of those individuals immediately responsible for obtaining the inform~tion, l · 
believe that the information is true, accurate, and complete. I am aware that there 
ar11 significant penalties for submitting false information, including the possi!Jility 

\: 
of fine and imprisonment. 

A. Name and Titl~ 
. ~ W. 1E. Goct:>r=. 

.... . . .... ·~ ' 

B. Phone No. (Area Code and No.) 

(703) '274-h'7 8 
D. Da te S i g ned 
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ATTACHMENT TO FORM 1 UIC 
Corrective Action Wells 

Defense Fuel Supply Point (DFSP), Hanahan, SC 

Section I. 

A. Specific activities to be conducted on site entail the infiltration 
(percolation) of clean groundwater extracted from the Santee Limestone aquifer 
(approximately 275'). · These waters will be enriched with nutrients (nitrogen 
and phosphorous) and infiltrated at a 2.5' depth to enhance bioremediation of 
the soils and surficial aquifer. 

See attached memorandum dated 1 March 91 for a brief history and overview 
of the DFSP bioremediation system and the proposed modification. 

B. Construction details may be found in Sheet c-9, Final Plans, Remediation 
Project, Hanahan, SC prepared by RMT, Inc., May 89 • 

c. 1. Maximum rates for infiltration will be approximately 40 gpm. (57,600 
gpd). Average rates will be somewhat less, depending on seasonal 
rainfall and ongoing bioremediation results. If the soil becomes 
saturated and the water table rises, infiltration rates will be reduced 
accordingly. 

The source of the infiltrate is from the Santee Limestone aquifer at a 
depth of about 275'. This aquifer is not hydraulically connected to 
the surficial aquifer, and, as such, will not pose a production 
concern. 

seepage tests have been performed, and the results are presented in the 
Schematic Submission, DFSP, September 1988, RMT, Inc. and.in the Final 
Confirmation study Report, DFSP, March 1987, McClelland E·ngineers. 
These reports are on file at SCDHEC. 

2. Injection is via infiltration (i.e. percolation), and is not under 
pressure. 

3. The pumping schedule is continuous and is dependent on seasonal water 
table ele¥ations and on-going bioremediation results. 

I 

• i; ,,·.'••'• •• < .·:·· ... · ... ·-.: .. 
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4. The infiltrate will be clean groundwater from the Santee Limestone 
aquifer (approximately 275'). 

5. The length of time necessary to complete remediation is unknown. 
United States Geologic survey will be preparing a solute transport 
model to assist in predicting the time that will be. required to achieve 
remediation. For permitting considerations, it should be assumed that· 
the system will need to be in operation for approximately 5 years. 

D. 1. The complete monitt:iring program is outlined in the Construction Permit 
#15,707 issued by the Industrial Wastewater Division of SCDHEC dated 3 
October 89. The techniques and procedures for sampling may be found in 
the Quality Assurance / Quality Control Plan prepared by USGS, dated 
July 1988. This plan is on file at SCDHEC. 

2. See o. 1. above. 

3. See D. 1. above. 

E. NPDES #SC 0021997, originally dated 1 December 81. 
Construction Permit # 15,707, dated 3 October 89 issued by Industrial 
Wastewater, SCDHEC • 

F. The Defense Fuel Supply Point, Hanahan, SC is a government-owned, 
contractor operated fuel tank terminal managed by-the Defense Logistics Agency 
(DLA). DFSP serves to store and supply fuel for Department of Defense usage. 

Section II. 

N/A • The injectate will be clean groundwater. 
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MEMORANDUM 

From: Ted Campbell, Remedial Project Manager (SDiv) 
To: Project Parties· 
Date: l March 91 

r : 

PROPOSED MODIFICATION TO BIOREMEDIATION SYSTEM, DFSP, HANAHAN, SC 

Project: 
Site Responsibility: 
Investigations / Remediations: 
Bioremediation Design: 
Bioremediation Operation: 

Background 

JP-4 Bioremediation Project, DFSP, Hanahan, SC 
Defense Logistics Agency (DLA), Alexandria, Va 
Southern Division Navy 
RMT, Inc and u.s. Geologic Survey (USGS) 
USGS 

An 83,000 gallon JP-4 jet fuel spill in 1975 has created the need for 
aquifer and soil remediation at the Defense Fuel Supply Point (DFSP), Hanahan, 
sc. Bioremediation was the selected remedy. The bioremediation 
design called for contaminated groundwater to be extracted from the eurf icial 
aquifer. Forty percent (27 gpm) of this groundwater would be sent to North 
Charleston Sewer District for ~ieposal. The remaining 60% (38 gpm) would be 
enriched with nutrients (nitrogen and phosphorous) and reintroduced, via 
infiltration galleries, into the soils overlying the contaminated groundwater. 
The added nutrients enhance biodegradation. 

USGS has recently noted a potential problem in the bioremediation system 
operation. Baaed on their on-going review, USGS has indicated the potential 
for iron-precipitation to occur in the infiltration galleries due to 
the elevated iron levels in the infiltrate. As such, soil plugging is a major 
concern. It is thus necessary to modify the bioremediation sys~em. 

Several solutions have been considered and are discussed in the USGS memo 
dated 11 February 91. However, given the conditions there appears to be only 
one cost-effective and technically sound alternative. The optimum solution 
entails extracting clean, low-iron groundwater from the Santee Limestone 
aquifer at a depth of about 275'. This water would be used as the infiltrate. 
As before, nutrients would be added to enhance biodegradation. By using clean 
water from the deep aquifer, iron precipitation and soil plugging problems 
will be minimized. 

. .· ... :~: 
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The proposed modification entails the following: 

1. All groundwater (100%) extracted from the contaminated surficial aquifer 
will be disposed to NCSD (see Sketches 2 and 3). A formal request has been 
presented to NCSD to increase the current permit flow limits to 70 gpm. 
Initial discussions indicate that this increase should be acceptable to NCSD. 

2. A new 4" extraction well will be installed to approximately 275'. This 
well will be located as close as possibl~.to the. valve box shown on Sketch 3. 
This well will be equipped with a submersible pump to supply up to 50 gpm of 
clean groundwater which is low in iron. Thia well will provide the 
infiltration water source, and nutrients will be added accordingly. 

3. The new well will be plumbed into the existing valve box (Sketch 3) and 
fitted with a totalizing flow meter and an adjustable valve. 

4. A modification to the existing Construction Permit (#15,707) is currently 
being requested from the Industrial wastewater Section of SCDHEC. Based on 
initial discussions, it appears that the changes outlined above are acceptable 
to SCDHEC if the modified NCSD permit is obtained. 

To summarize, the proposed modification is a relatively simple field 
change and will result in a significantly more effective and efficien~ cleanup 
operation. Further, this change will minimize iron-precipitation and 
soil plugging problems in and around the infiltration galleries of the site • 

Questions regarding this modification may be addressed to Mr. Ted 
Campbell, Remedial Project Manager, southern Division Navy at 743-0576. 

~.·.· .. 
..... .. :: .... ; .... ~· 



United States Department of the Interior 

Mr. Ted Campbell 
Code 11515 
SOUTHD!VNAVACENGCOM 
2155 Eagle Drive 

• P.O. Box 10068 

GEOLOGICAL SURVEY 

Water Resources Division 
Stephenson Center, -Suite 129 

720 Gracern Road 
Columbia, SC 29210-7651 

March 7, 1991 

Charleston, South Carolina 29411-0068 

Dear Mr. Campbell: 

The purpose of this letter is to request a change in the proposed 
operation of the bioremediation system at Defense Fuel Supply Point in 
Hanahan, S.C. The change involves constructing a water well to the Santee 
Limestone and using water from the limestone aquifer, rather than water from 
the extraction wells, to supply the infiltration gallery. The water from 
the extraction wells could then be disposed entirely in the sewer system. 
Although we cannot be entirely sure of the water quality until the well is 
installed, initial evaluations indicate that the water is suitable for our 
purposes. According to a publication by A.D. Park (1985, The Ground-Water 
Resources.of Charleston, Berkely. and Dorchester Counties, South Carolina: 
Water Resources Commission Report 139), water from wells open to ~he Santee 
Limestone - Black Mingo Formation within 4 miles of the Defense Fuel Supply 
Depot contain low concentrations of dissolved iron (<0.2 mg/L) and chloride 
at or near USEPA Secondary Maximum Contaminant Levels (250 mg/L). These 
data agree with the experiences of local well drillers who say that the 
aquifer is low in iron and somewhat salty. 

This alteration provides a solution to several potential problems. One 
such potential problem is that of iron precipitation in the infiltration 
gallery. The results of our ground-water sampling in December 1990 indicate 
that large amounts of dissolved iron (15 mg/L) are present in the ground 
water near the extraction wells. Oxidation of this amount of iron can 
precipitate large amounts cf ferric iron. The potential for such 
precipitation to occur at the site is evidenced by the red color of the 
stream s·ediments in areas where the contaminated ground water discharges. 
Because the extracted ground water is supposed to be pumped into an 
infiltration gallery in an unsaturated zone (i.e., in an area where it will 
contact a vapor phase), there is a potential for similar precipitatiOn to 
occur in or near the infiltration gallery. Such precipitation could· 
substantially impair the effectiveness of the infiltration gallery. Several 
remedial alternatives were examined to address the question of iron 
precipitation. The alternatives and relevent information are listed as·an 
attachment to this letter. Of the alternatives examined, installation of an 
infiltration-gallery-supply well in the Santee Limestone not only provided 
the most cost-effective solution, but also provided the greatest efficiency 
of operation. 
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A second problem that installation of the supply well addresses is the 
potential for undesirable redistribution of ground-water contamination. The 
results of our preliminary sampling and sampling by the USEPA ·imply that the 
contamination downgradient from tank 1 and downgradient from tank 3 are 
inherently different in character. The contamination downgradient from tank 
3 appears to contain components that are dertser than water, as evidenced by 
their location at the base of the aquifer. These constituents.did not 
appear to be present in the contamination near tank 1. Thus, reinjecting 
water from the extraction wells into the infiltration gallery could 
introduce constituents of the contamination into areas where they previously 
did not exist. This problem can be partly addressed by operating only 
specific sections of the infiltration gallery and the corresponding 
extraction wells for a certain amount of time and then turning off that 
section and operating the next section. The primary weaknesses of this 
approach are that it is extremely complicated and will substantially slow 
down remediation, because sections of the remediation zone will be turned 
off for long periods of time. If, however, water is supplied from a well in 
the Santee Limestone, there will be no need to alternate infiltration 
galleries because the input water is uncontaminated. Moreover, there will 
be no risk of undesireable redistribution of contamination. 

A third reason for installing such a well has to do with the total 
remediation time necessary to produce the desired results. When using water 
from the extraction wells to supply the infiltration gallery, the system 
must bioremediate both the existing contamination and the contamination that 
is reintroduced in the infiltration gallery. By supplying water that is 
free of organic contamination, the total amount of contamination to be 
remediated is reduced, which should substantially decrease the remediation 
time. 

In conclusion, installation of this well is a relatively inexpensive 
action that provides subtantial returns in solving a variety of problems. 
Please consider this request. 

Attachments 
/DV 

., ......... . 
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ATTACHMENT A - SCHEDULE OF ARTICLES 

Installation of Production Well for 
U.S. Geological Survey (USGS) In Situ Bioremediation Study 

(SC - 078) 

INTRODUCTION: Services are required to install a well to be used as a water 
source as part of a USGS, Water Resources Division study involving the 
remediation of JP-4 contamination in the water-table aquifer. The well shall 
be installed within the confines of the Defense Fuel Supply Point, located 
approximately 0.75 mile north of the intersection of Remount Road and North 
Rhett Avenue, near Hanahan, South Carolina. The·well will be used to provide· 
relatively clean water to be introduced into the bioremediation system. The 
exact location will be provided to the contractor by USGS personnel prior to 
mobilization. 

SCOPE: The purpose of this contract is to retain the services of a private 
well drilling company to install one production well at the Defense Fuel 
Supply Point as a co~ponent of an in situ bioremediation system. 

REQUIREMENTS: The contractor is responsible for obtaining, at his own cost, 
any required State and local permits, licenses and fees necessary to lawfully 
perform the work addressed in this document. The contractor must be capable 
of working at a hazardous waste site. The driller must comply to "R.61-71: 
Well Standards and Regulations" as required by the South Carolina Department 
of Health and Environmental Control (DHEC). In addition, the driller must 
perform in accordance with Southern Division Naval Facilities Spe~ifications 
for Well Installation. 

The contractor shall provide all equipment, labor, and materials 
necessary to install one production well, using hydraulic rotary method, 
finished off in the Santee Limestone and capable of producing a minimum of 40 
gallons per minute. 

According to DHEC regulations, the well must be drilled in two phases. 
Phase one will involve drilling through the potentially contaminated surficial 
aquifer and into· the Cooper Formation. At the completion of the hole to a 
desired depth into the Cooper Formation, the well must be cased and grouted 
(from total depth to surface) to prevent potentially contaminated water from 
the surficial aquifer from entering lower units. All do'Wnhole equipment must 
then be decontaminated by steam cleaning and brushing prior to reentering the 
hole. Phase two, which will be initiated after the grout has been allowed to 
set, will involve the completion of the hole through the Cooper Formation and 
into the Santee Limestone to a sufficient depth to provide a minimum of 40 
gpm. 

The well will be completed at a depth of approximately 340 feet (bottom 
of Santee Limestone). The upper, cased portion should be finished in the 
Cooper Formation at a depth sufficient to provide an adequate seal, as 
mentioned above (approximately 60 feet into the formation). This upper 
portion shall be cased with new, 4 inch ID, schedule 40, flush joint PVC: The 
upper portion of the hole should be about 8 inches in diameter to provide 2 
inches of annular space to be grouted. The lower portion of the hole will be 
left open to provide the maximum water quantity available and should be of a 
diameter slightly smaller than 4 inches (-3 7/8"). All depths are approximate 
due to the variability of formation depths and thicknesses at particular 
locations, therefore specific depths will be determined in the field . 

3 
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The driller shall provide a submersible pump, capable of pumping at a 
rate that exceeds 40 gpm, and a pressure tank. The pump and tank combination 
must be capable of proV'iding a continuous rate of 40 gallons per minute. 

The driller will also be responsible for the development of the well . 
. The well shall be developed by pumping at a rate and period of time necessary 
to remove all drilling fluid, sand, cuttings, and foreign material. USGS 
personnel will determine the completeness of development. 

DELIVERABLE: The contractor must provide a driller's log and exact well 
installation specifications within 30 days of well completion. 
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Department of Health and Environmental Control 

2600 Bull Street, Columbia, SC 29201 

Mr. Ted Campbell 
Southern Division 

Commissioner: Michael D. Jarrett 

Board: John B. Pate, MD, Chairman 
William E. Applegate, Ill, Vice Chairman 
John H. Burriss, Secretary 

Promoting Health, Protecting the Environment . . 

June 3, 1991 · 

Naval Facilities Engineering Cmd. 
P. O. Box 10068 
7155 Eagle Drive 
Charleston,. SC 29411-0068 

Re: Defence Fuel Supply Point . 

Toney Graham, Jr., MD 
Richard E. Jabbour, DDS 
Henry S. Jordan, MD 
Robert J. Stripling, Jr. 

Extraction Well Construction Plans.received May 6, 1991 
Charleston County 

Dear Mr. Campbell: 

The Ground-Water Protection Division of the South Carolina 
Department of Health and Environmental Control (SCDHEC) has 
reviewed the referenced construction plans for a deep non-potable 
extraction well. The ~ollowing comments and. concerns are provided. 

1) The referenced construction plans indicate the well head 
will be placed in a . below grade vault. The south 
Carolina Well Standards and Regulations R.61-71.5(C) (1) 
states that all water wells shall be located such that 
they are accessible for cleaning, treatment, repair, test 
inspection, and other attention as needed. Please submit 
justification for the use of the pelow grade vault, and 
clarification that this type of vault will not cause a 
violation ~f the Well Standards and Regulations.· · 

2) The Department is requesting further information 
regarding the construction plans for the below grade 
vault. Please.clarify the following: 

o The construction plans do not clearly indicate if 
the vault will be constructed with a water tight 
seal to prevent the infiltration of surface water. 

o The Department is concerned with the depth of the 
proposed vault in relation to the depth of the water 
table. What assurances are there that the vault 
will not become flooded by the ground water? 

o What is the purpose of the six inch thick gravel 
area proposed to be placed at the bottom of the 
vault? 

ft 
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Mr. Campbell 
June 3, 1991 
Page 2 

If you have any questions, please feel free to call me at 
(803) 734-4672. 

Sincerely, 

/~~ 
Robert Devlin, Hydrogeologist 
Assessment and Development Section 
Ground Water Protection Division 
Bureau of Drinking Water Protection 

cc: Sue Schweikart, Trident District EQC 
Christine Sanford-Coker, Trident District EQC 
Bill Botts, IAWD 



f1r. ROD Dev 1i ll 
Grourn:twater Protection 
SC Dtpartllent of Health anci Env1rof'lftlental C.oritro1 
2600 Sul'l Street 
Cotumnia, S~ 29201 

SO<jO/l l 
Code l&Zl4 

l 9 JUN l99J 

Subj: REVISED EXTRACTlOH WELL COtilSlRIJGT!OW PLAt\!> (SHl:.fTS C-2 AND C-3}, 
DEFENSE FuEL SUPPLY POINT (OFSP}, tiAMAHAN, SC 

Dear Mr. De~lin: 

sas,eCI on your 3 Jun 91 letter outlining your COt'tllents and concerns regara1n9 
ine proex>sea extraction well at OFSP, enc1osed are the subject rev1sions. If 
t.nese changes meet your approval, please forward formal wel 1 approval. 

Thank you for your ass1 stance on th1s proJect.. If you heave any quest1 ons 
regararng tn1s sui>i,1tt•l pt ease tall Mr. Teu Campbell. Cooe 18214. at (803} 
743-0~70. 

E.nc 1 : 

5 i ncerely. 

J.B. MALONE. Jr .• P.E. 
MANAGER, INSTALLATION 
RESTORATION EAST SECTION 

{1) Rev1 sed Construct i&.u1 Plans (Sheets C-2 <ttH.i C-3) 
tor Extraction Well at OfSP, ttanan•n. SC 

Copy to: 
UHEC {Hr. Oavid Baize) 
OKEC Trident 01strict ('4s. Sue SchweiKar-t} 
DHEC H•1r. BtH tsotts. 1 Jntlustrhl WW) 

098 
1d2 
18214 
Daily 
wANG ·1477L p44 

1821 
lt>214x 

CLH 
6/19/91 
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Mr. Bil 1 Botts 
Iooustrial wastewater Dh1s1on 
SC Uepari.nt ot Wealth aftd EnvironrRntal Contro1 
2wo au t 1 Street 
Co1Ulllb1a. SC 29201 

5090/tl 
Code 1&214 

t 9 JUN 1991 

Subj: EXTRACTION WELL CONSTRUCTION PLAHS FOR JP-4 RLMEOIATION,. DEFENSE 
FUEL SUPPLY PC>lllT (DFSP). HAIWWi, SC 

Dear f4r. ootts: 

As requested for your infonMUon and files. enclosed is the subject plans for 
the deep extractton well •t DfSP. HanaM.a. SC. The ftroundwater Sect1on will 
review tn~se plans as part of the well approval process. 

Thank you for your assistance on tnis project. Please call kl". Teo CfltlPOe11, 
Code 18214, at (803) 743-0571 if you have any questions. 

Encl: 

Sincerely,. 

J · B • MALONE. Jr p E 
MANAGER. JNSTALLA.no'N • 
RES TOA .ttTl(lA.• C'. qr· SF"' 

. . ''I !.. /.( .... • t,,, Tl 0 /I/ 

(J) Plans and Specu·1cat1ons for Deep 
Extractton Well at DFSP .... naAln. SC 

Copy to: 
OMEC (Mr. Oavio Baize,. Grounawater Section) 

098 
182 
18214 
Daily 
WANG l 4 /7L p43 

1821 
182l4x 

CLH 
6/19/91 



From: Ted Crurpbell, Code 18214 
To: FIIE 
Via: James Malone, Code 1821 

Date: 23 May 91 

Subj : PE certification letter-Wording Requirements, JP-4 Bioremediation 
Project, Contract 88-0426 

1. As per my 22 May 91 phone conversation with Ha:rvey Wilkins of SCIEEC 
Trident and followup phone conversation of 23 May 91 with sue Schweikart 
(SCCHEC Trident) , the following exact wording has been agreed upon as 
acceptable by SCIEEC for proper and adequate PE certification: 

"I have reviewed all field notes, as-builts, and associated site drawings 
and system tests and have perfonned a site inspection for design compliance of 
the JP-4 Bioremediation Project, DFSP, Hanahan, s.c. (Construction Pennit 
# 15, 707). Based on my after-construction review and inspection, I hereby 
certify that the construction is complete and in accordance with approved 

A plans and specifications, to the best of my knowledge, infonnation, and 
.. belief• II ' 

2. 'lhis wording will be provided as part of the request for the JP-4 
Bioremediation Operation Pennit. 

Copy to: SUe Schweikart, SCIEEC Trident 
Code 1813, Darrel 'lhomley 
Code 1821, James Malone 
Claude Robertson, RClICC 
Code 09A23, OWen Welling 
Code 0522, Jimmy Elmore 

..... ····' 



Department of Health and Environmental Control 

2600 Bull Street, Columbia, SC 29201 

Mr. Ted Campbell 
Code 18214 
SOUTHDIVNAVACENGCOM 
2155 Eagle Drive 
P. 0. Box 10068 
Charleston, SC 29411-0068 

Dear Mr. Campbell: 

Commissioner: Michael D. Jarrett 

Board: John B. Pate, MD, Chairman 
William E. Applegate, Ill, Vice Chairman 
John H. Burriss, Secretary 

· Promoting Health, Protecting the Environment 

May 17, 1991 

Toney Graham, Jr., MD 
Richard E. Jabbour, DDS 
Heniy S. Jordan, MD 
Currie B. Spivey, Jr. 

RE: Modification to Construction Permit #15,707 
Defense Fuel Supply Point 
Charleston County · 

This Office has reviewed your request to modify the above-referenced 
Construction Permit. Under the original permit, a portion of the contaminated 
groundwater would be discharged to an i nfil trat ion ga 11 ery and the re.st 1 would 
go the North Charleston Sewer District. It· is our understanding·that the present 
intent is to discharge all the contaminated groundwater to the NCSD. Therefore, 
the permit wi 11 be modified to read· 11 Effluent to be discharged to North 
Charleston Sewer System in the Santee-Cooper River basin at a daily rate not to 
exceed 110, 000 ga 11 ons per day. 11 

Should you have any questions, please contact William Botts of my staff 
at 734-5239. 

Sincerely, 

~ IL,M:.J. IV.£, 
Andrew Yasilsv;;v~~~ IJ/!E:!, Acting Director 
Industrial and Agricultural · 

Wastewater Division 
Bureau of Water Pollutibn Control 

AY/WCB/vr 

cc: Foster Coleman, Trident EQC 

A 
\,;) recycled paper 



• Department of Health and Environmental Control 

2600 Bull Street, Columbia, SC 29201 

Commissioner: Michael D. Jarrett 

Board: John B. Pate, MD, Chairman 
William E. Applegate, Ill, Vice Chairman 
John H. Burriss, Secretary 

Promoting Health, Protecting the Environment 

Extraction Well Approval 

· Toney Graham, Jr., MD 
Richard E. Jabbour, DDS 
Henry S. Jordan, MD 
Robert J. Stripling, Jr. 

Approval is hereby granted to: Southern Division 

RE: DFSP 
Charleston County 

Naval Facilities Engineering Cmd. 
P.O. Box 10068 (7155 Eagle Dr) 
Charleston, SC 29411-0068 

for the construction of one extraction well designated DW-1 in 
accordance with the construction plans and specifications submitted 
on June 13, 1991. 

This well will be constructed to the approximate depth of 335 feet 
below the surface and screened· in the tertiary aquifer for .the 
purpose of aquifer remediation. 

Conditions: · That the latitude and longitude and actual 
construction details for each well be submitted within 3 o days 
after installation. That the District Hydrologist, Christine 
Sanford-Coker, Trident EQC District Office, (803) 554 ... 5533, be 
notified at least 72 hours prior to installation. 

,.. 
This approval is pursuant to the provisions of Section 44-55-40 and 
Section 48-1 of the 1976 South Carolina Code· of Laws and the 
Department of Health and Environmental Control Regulations R. 61-71. 

Date of Issue May 28, 1991. 

RD/sa 

0528912322/RD 

David G. Baize, nager 
Assessment and Development Section 
Ground-Water Protection Division 
Bureau of ·Drinking Water Protection 

cc: Christine Sanford-Coker, Trident EQC District 
Bill Botts, IAWD, SCDHEC 
Sue Schweikart, Trident EQC District 

n 
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Ms. Swe Schwe1kart 
Trinent District £QC 
2470 Air Pa~ Rd. 
t.l. Chc.ri es ton• SC 214 H:! 

~~C/11 
Code 18Ll4 

1 0 JUN 1991 

~UbJ: CUtiSTildCTlOlil {..DNHtACT t.O. t.6246/-88-~-0426, JP-4 Sl0ii.~1EDIAHOMI f>RWEC.T • 
HAlWWl, SC 

As ttacusMtd tn the •et1ng c1t SOUTHDIY on 3 Hcly 1991, we are formally 
notifying you of our intent1cm to CfltlRge the Profe6sional E.ngineer (PE) 
cert1 fy1n9 the DfSP project t;onstruct1on PeNtt #15,707, JP-4 Rt1Mdht1ont 
ufSP, Hanahan, S .. {... fro. i.ober't F Martin (PE#59Zo) to W. a. ~night, Jr. (PE 
llJ255). w.o. k.n1ght will be responsible fer .inspecting cm<.! cert1fyir.g the 
construction rec;ords and drawf ngs to uke sure th1t the sy5t.em has been l>Y11 t 
ac.coniin9 to approvt.:<1 plans, spec1fic1't1ons, •no penn1 ts. Mr. knight wfl l 
1Mic.e the f1H.l 1nspection and prepare • cert1ficat1on letter to be stiblll1ttecj 
to SCOUEC, TrhSent 01 strict. 

As we u1scusseti, we w1sh to uotain the Operator's Permit at tne end of June, 
upon coapletion of the new well construction 110dification. Please notify us 
of a convettient date at t.ne enu of June to plan a system 1nspectfon and 
arraR1Je for an operation penait. 

Please not.e that lrioent laos will prow1de operation (!Uolc;gical D Ucence) 
and oversight for tne b1orued14t1cn sy1teli. 

Should you nave any questior.s, please cont.ct Mr. Te<1 Campbell, Code 18214, •t 
telepnone nuaoer (803) 74J-OS76. Ve appreciate your input 1nto this project. 

O:IL 
lcli 
1&13 
lol.52 
18214 
Daily 
lJAN'-a ·141/L pJ!> 

. •· ~, 

'·! DARRELL THORNLEY, p~ E. 
~,1ancger t Environmental 
P.·cgramiS Section 

1813 
t821 
18214x 

CLH 
b/7 /')l 



DEPARTMENT OF THE NAVY 
OPNAV 5216/144A (Rev. 8-81) 
SIN 0107-LF-052-2320 Memorandum 

FROM: 

TO: 

SUBJ: 

May 31, 1991 

ROICC CHARLESTON, CODE 30CR 

SOUTHDIV CODE 18214~ VIA CODE 0522 ~ '-[ep 

CONTRACT N62467-88-C-0426, JP-4 REMEDIATION, DFSP CHARLESTON 

THE SKIMMER PUMPS ARE INSTALLED IN ACCORDANCE WITH THE PLANS 
AND SPECIFICATIONS, THE SKIMMER PUMP SUBMITTAL, AND THE OMSI 
SUBMITTAL. SETTINGS FOR SAME ARE IN ACCORDANCE WITH THE 
DESCRIPTION ON THE CONTRACT DRAWINGS. 

IT IS RECOGNIZED THAT AN OPERATIONAL TEST TO DETERMINE ACTUAL 
PERFORMANCE CANNOT BE DONE UNTIL THE SYSTEM HAS BEEN PUT INTO 
SERVICE AND THE GROUNDWATER EXTRACTION PUMPS HAVE 
STABILIZED; HOWEVER, THE CONTRACTOR IS NOT RESPONSIBLE FOR 
ACTUAL PERFORMANCE. HE IS RESPONSIBLE FOR INSTALLATION IN 
ACCORDANCE WITH THE CONTRACT DOCUMENTS. 

DISCUSSION WITH THE CONTRACTOR INDICATE WHAT WAS SUBMITTED IS 
WHAT IS INSTALLED. A VISIT TO THE SITE AND AN INSPECTION OF 
THE INSIDE OF A CONTROL PANEL CONFIRMS THE PRESENCE-OF LED'S 
AND CONTROL WIRING IN ACCORDANCE WITH DIAGRAMS 2 & 3 AND THE 
WIRE CODE DIAGRAM OF THE OMSI SUBMITTAL. 

I HAVE NO COMMENTS ON THE DRAFT OPERATION AND MAINTENANCE 
MANUAL PREPARED BY RMT. 

AS BUILT DRAWINGS HAVE BEEN RECEIVED FROM THE CONTRACTOR AND 
ARE BEING FORWARDED TO CODE 05 BY SEPERATE CORRESPONDENCE. 

EVERY EFFORT WILL BE MADE TO OBTAIN THE REQUIRED CERTIFICATION 
FROM A REGISTERED ENGINEER BY YOUR DEADLINE OF 24 JUNE 1991. 
THE CONTRACTOR HAS THE CERTIFICATION WORDING AND IS IN THE 
PROCESS OF GIVING ME A PRICE PROPOSAL FOR SAME. 

IF YOU HAVE ANY QUESTIONS OR COMMENTS REGARDING THE ABOVE, 
PLEASE GIVE ME A CALL. 

CLAUDE ROBERTSON JR. 



Department of Health and Environmental Control 

2600 Bull Street, Columbia, SC 29201 

Commissioner: Michael D. Jarrett 

Board: John B. Pate, MD, Chairman 
William E. Applegate, Ill, Vice Chairman 
John H. Burriss, Secretary 

Promoting Health, Protecting the Environment 

Monitor Well Approval 

Toney Graham, Jr., MD 
Richard E. Jabbour, DDS 
Henry S. Jordan, MD 
Robert J. Stripling, Jr. 

Approval is hereby granted to: USGS, Water Resources Division 
Stephenson Center, suite 129 
720 Gracern Road 

RE: DFSP - Hannahan 
Berkeley County 

Columbia, SC 29210-7657 

for the construction of four monitoring well clusters of four wells 
each designated MW-GS-27 thru 30· in accordance with the 
construction plans and specifications submitted on July 8, 1991. 

These wells will be constructed to the approximate depth' of 12 to 
24 feet below the surface and screened in the surficial aquifer for 
the purpose of monitoring ground water quality. 

Conditions: That the latitude .and longitude and actual 
construction details for each well be submitted within 3 o days 
after installation. That the analytical results be submitted to 
the Department within 30 days of receipt. That the District 
Hydrologist, Christine Sanford-Coker, Trident EQC District, 554-
5533 be notified at least 72 hours prior to installation. 

This approval is pursuant to the provisions of Section 44-55-40 and 
Section 48-1 of the 1976 South Carolina Code of Laws and the 
Department of Health and Environmental Control Regulations R. 61-71. 

Date of Issue July 11, 1991. 

DB/sa 

0711912405/DB 

cc: Marvin Murray, BDWP 

Assessment and Development section 
Ground-Water Protection Division 
Bureau of Drinking Water Protection 

Ted Campbell, Southern Division 
Christine Sanford-Coker, Trident EQC District 

-\.4' recycled paper 



• 

Fram: 
To: 
Via: 

Date: 

Ted campbell, Code 18214 
J.i.ntnw Elm:>re, Code 0522 
James Malone, Code 1821 

23 May 91 

SUbj: PE Certification Ietter-Wo:r:ding Requirements, JP-4 Bioremediation 
Project, Contract 88-0426 

1. As per your 22 May 91 phone call arrl request for exact wording for the PE 
certifcation letter, the following mem:> is provided. 

2. I have confinned the wording requirements with SCilIEC Trident (see 
attached memo to file of 23 May 91). 'lhe following wo:r:ds are required by the 
certifying PE: 

"I have reviewed all field notes, as-builts, and associated 
site drawings and system tests and have perfonned a site 
inspection for design compliance of the JP-4 Bioremediation 
Project, DFSP, Hanahan, s.c. (Construction Pennit # 15, 707) • 
Based on my after-construction review arrl inspection, I hereby 
certify that the construction is complete and in accordance 
with approved plans and specifications, to the best of my 
knowledge, infonnation, arrl belief." 

2. 'Ihe certification containing this wording will be provided as part of the 
request for the JP-4 Bioremediation Operation Pennit. 

3. Thank you for your assistance on this project. Please call me if you need 
additional infonnation or have any questions. 

Very Respectfully I 

Copy to: Code 1821, James Malone 
Code 1813, Darrel 'Ihornley 
Claude Robertson, Renee 
Code 09A23, owen Welling 

. ,, ...... 



fr1T ~ In~. 
11 ~es~nc:J !!i11s Drive 
P .o. 3ox 15778 
Greenvi11e, SC 29!,0S 

11000 
Cod;} 105{LS3) 
37-C-D027 
FY-GJ 
15 Ju1 91 

5u)j: .v:. cmrrq,~cr ~152457-37-C-0927, OPS:1ATIO\'!S .l\ND nAHITE!fA;iSE '1;'\tW:\L, 
,T:'-·~ ~E~iED!ATIOH, DFSP, Ci-IA.RLESTOl'!, SC 

Gentlene11: 

Your dra::--: suh;:iission of t1e 0&'1 '·!anual for th;: subject pr0j·~ct is returned 
wit1 -:tur review cements. Pleas~ incorporate these canr:ients 3nd th2 changes 
descri1e:! in .11.n::?ndilent 12 t::i your contract. 

Pleas.2 take a11 reviel.-.f conr.ients in-l:o consideration and procee1l to the final 
suh;ii ssfo11. ~~turn a copy of ti1~ co•:inents ::t 1 ong with your r~s?a:'lses with the 
C'Jm!)1e:ej "1anuaL If .ther2 are any comments which you r:iodify or don't 
ino:Jr:Jont::?, provide ~ !Jrief 2xp1anation in the cover letter. 

In our o::ii:iion, these c:Jr.:r.iants are al1 1;1ithin tlv= scope of your contract and 
s~ould ~~ inc~rporated at no increasa in contract ?rice. If you do not agree, 
p 1 aasc ::i'1tract us before fac'lrpornt 'iniJ any conE'lent that you be 1 i ev~ to be 
beyond t'i<? :~ms of yo1.1r contract. This letter is not aut;1ori t; to !)roceed 
with ":1or

1
( ~eyond the scope of your contract~ 

The final submission is due 9 August 1991. The final manual Qust ~e signed 
and sealed ~Y a corporate ~ember of your fir~. 1 

Snc1: 
( 1) ~::v~ e•.'f -:arJMm1ts 

COt!T 
Q'J,~234 

~ 
405/'J:i i 1 y 
4052 
llf'lr.;(• ~.,, 
'T').J t..), ,j J 

Sincerely, 

L. S. BURKE, ~. E. 
Engineer-in-Char~~ 

Writer: L. S. Durke 
405(LSB)X 

Typist: N. Sinaleton, 15 Ju1 91 
Hang: Ol?HI 
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' GRS LETTER OF TRANSMITTAL 

>¢¢0¢1 

Griffin Remediation Services, Inc. DATE February 12, 1991 
.. An affiliated company of Griffin Dewatering Corporation. 

_., 3200 West 45th Street 
·PROJECT JP-4 Remediation 

~ 

TO: 

West Palm Beach, Florida 33407 
{407) 683-4730 

FAX (407) 683-1944 

Department Of The Navy 

Southern Division Naval Faciliti 

P.O.Box 10068 

Charleston, South Carolina 294$1 

GENTLEMEN: 

LOCATION Defense Fuel Support Point 

ATTENTION Ted Campbel 1 

RE: N62467-88-C-0426 

WE ARE SENDING YOU GJ HEREWITH D DELIVERED BY HAND D UNDER SEPARATE COVER 

VIA U • S • Mail THE FOLLOWING ITEMS: 

D PLANS D PRINTS D SHOP DRAWINGS D SAMPLES D SPE~IFICATIONS 
0 ESTIMATES D COPY OF LETTER IKJ _,D=-r=i-=l=l=i=n=g"--'L=o=..-.g-=s'--------------------

COPIES DATE OR NO. DESCRIPTION 

1 6/8/90 Tl irouqh 7/3/90 Law Enqineerinq-Test Borinq Field Records 

THESE ARE TRANSMITTED AS INDICATED BELOW 

[ii FOR YOUR USE D APPROVED AS NOTED D RETURN ----- CORRECTED PRINTS 

D FOR APPROVAL D APPROVED FOR CONSTRUCTION D SUBMIT-----COPIES FOR---

D AS REQUESTED D RETURNED FOR CORRECTIONS D RESUBMIT----COPIES FOR---

0 FOR REVIEW AND COMMENT D RETURNED AFTER LOAN TO us D FOR BIDS DUE ----------

0~~~~~~~~~-
REMARKS: 

IF ENCLOSURES ARE NOT AS INDICATED, 
PLEASE NOTIFY US AT ONCE. 

.• 



{:,'·~· ~ .,_J:.:~,..-·, ,, ~;'i··:~~-.~-':;~,. .. , 
.: ~ ~~ \ .··!. \~~k ·'•.. '.. ., 

'~··.-·-, ... ··ii· .RS 
r 

r J ~,:. .• 

LETTER OF TRANSMITTAL .. ,· . 

' ..... ' .._.h ¢ 0 0 ¢ d ' 
\, 

-?'I~· ... (#iffin Remediation Services, Inc. 

•

.. affiliated companl )f Griffin Dewatering Corporation 

ri DATE February 12, 1991 

. 3200 West 45th Street 
·PROJECT JP-4 Remediation 

· · · · West Palm Beach, Florida 33407 .' LOCATION Defense Fuel Support Point 

TO: 

(407) 683-4730 

FAX (407) 683-1944 

Department Of The Navy 

Southern Division Naval Faciliti 

P.O.Box 10068 

AlTENTION Ted Campbell 

RE: N62467-88-C-0426 

Charleston, South Carolina 294$1. l~ · /1 
~~~~~~~~~~~~~~~~~~~~~ 

,.. c'T\ 
:<z:~NTLEMEN: .' I 

WE ARE SENDING YOU ~ H~E~IT1 o~D.E~1v'i~EID~BY HAND D UNDER SEPARATE COVER 

; \J:'f. U •. s • Mail It~ ,J"HES-PdlLOWIN~ lll;MS:' .. · . 
·4--[Q.F'LANS D PRINTS D SHOP DRAWINGS ., ~ D SAMPLES D SPECIFICATIONS 

-EJ esTI~ATES D COPY OF LETTER Ii] """'o .... r'-=:f-=i=r1=i' h,__q ..... ' .--L ....... o_..qs ..... ·1.,...--......,__ ___________ _ 

C::f-...rJ~,·"'<.,» . 

-· 
I 

I:::_ / CO Pl Es-· DATE OR NO. I DESCRIPTl9N 
" ... , 6/8/90 'l' irouqh 7/3/90 

'' ' "\ ,,. 
Law·B:nqi.naerfrtq-Test,Borinq Field Records 

., . .. 

'. 

,. 

THESE ARE TRANSMITTED AS INDICATED BELOW 

[iJ FOR YOUR USE D APPROVED AS NOTED D RETURN ----- CORRECTED PRINTS 

D FOR APPROVAL D APPROVED FOR CONSTRUCTION D SUBMIT-----COPIES FOR-~-
D AS REQUESTED D RETURNED FOR CORRECTIONS D RESUBMIT----COPIES FOR---

D FOR REVIEW AND COMMENT D RETURNED AFTER LOAN TO us D FOR BIDS DUE ----------

D ~~~~~~~~~-
REMARKS: 

IF ENCLOSURES ARE NOT AS INDICATED, 
PU:ASE NOTIFY US AT ONCE. 



,.1t'if LAW ENGINEERING 

. l>ROJ~~T: ~ f- <{ . 

,. 
• f • I ,• ~ o 

TEST BORING FIELD RECORl I 
BORING: . C UJ - Lf --PROJECT No. -.; - r J.. G ' 

(, f ~ATE: 
.. ,_ 

0 DRllLER:,(l,O~e~i if /crJh..rREW: ~r el ~ SURFACf; ELEV. ,,, d" 
,C,'~ 

DEPTH SOIL STRATA DEPTH -- FIRST 2ND 3RD 

JFROM TO SOIL DESCRIPTION AND REMARKS TIME TYPE HO. FROM TO 6" 6" 6" REC:. 

TOP SOIL: 

.. 

//,..: //t',J le .33.~ tv. ti~ • .:c:/! Ifs!/: 
-si /- 1,, " ~ve, IN~l/ /,) ;J~,b 

f JtJ.P l ft l't~: J.n ..1-o );J.h 
'-- f,,111J ~ ;).., 'fJ :? 3.r'; ./-tJ 

L""J, e,,,., f p"" 'ft. 
I I 

/,() .ffJ ~. 0 
/I, /',Ill ,. k ..c-", ~c,~ -

/ - 1 

. ( r ? i &./'} ~1 #'I a..,/ J 
~ - f/ / 

• . . 

.. 

... . 
. 

- . 

METHOD OF DRILLING (Ch ~o:e; 1 ,, WEATHER r r 0 J~,," ~ 
(/ 

•• AUGER _ _;;.V ____ SIZE ___.f,c....._...;,."l __ -_-r_."'-tl ...... --- NON-DRILLING TIME (Hrs.I _______ -______ _ 

b. WASH _____ -__ WATER _____ MUD_.;..._.;...__ BORING LAYOUT ___ ,_).;..._ __ MOVING _....;;o;l;,_' _Cl_;;,,._;_'"t""". _ 

BORING SIZE IJ ...., BIT USED ________ _ HAULING WATER __ .=:;~...:.__/.:...;c'...;..{)_ STANDBY 

@ _____ DATE ____ TIME __ _ ~G: SIZE _______ LENGTH, _______ _ 

Jlb1STURBEO SAMPLES: NO. ____ .__ __ SIZE _____ _ 
WATER 

@ _____ DATE _____ TIME 
LEVELS 

BAG SAMPLES: NO. _________ ,_ _______ _ CAVE·IN·OEPTH: @ _____ .DATE TIME_ --WATER LOSSES,% ________ 0EPTH ______ _ 

SPECIAL TESTS (Hrs. & Expl1inJ _____________ _ 

REMARKS; (All remarks should be explained on the. -
· back of white copy) ,. '. · 

FOFlM 126 619 



"' a LAW ENGINEERING 

PROJE~T: J f, l( . t If<( - L~ - ? , DRILLER: /tl1A .. ,..J f J. ,t1~ CREW: :r~ DATE: SURFACI; ELEV. 
v "JI' 

. ./ .. 
/ 

_PROJECT NO. --'-f_-_J._"J-~t__,t:;;..._ ___ _ 
· ·c;:; 

TEST BORING FIELD RECORL 

BORING: e w-r 

DIEPTH SOIL STRATA DEPTH 

- FIRST 2ND 3RD 

FROM TO SOIL DESCRIPTION AND REMARKS TIME TYPE NO. FROM TO 6" 6"' 6" REC. 

TOP SOIL: 

. 
/J,: !ltJI k )(,,.( ~ ?~ ''J.,,1 /{ .t ¢. 

~e,f ~C' 7/1"~ v-t 11 dJ J t.'" r 
1JtJ.'6} .It re......_~ /,, ·, hi -Jt, '.r 

J._ A.__/ : L/ In ffJ J(,, !t 
/)e..../.o A,, .H '-- I 

;; 7 -1-o If.a 
~f<Qi.t! lo ~,,tie;,£ e 

,.,, I\ a- I 
, ' F 

11 J 

~ 
v 1, . I .2-1 J '"JJ __/~_,.// 

l 
.,. 

/ 

'• 

METHOD OF DRILLING ( One) I 
LLING (~ f-J 1 .r. ~ • 

a. AUGER _ .... ~"'-------SIZE ~__;7 _______ _ 

b. WASH ____ -___ WATER _____ MUD ____ _ 

i
lNG SIZE ____ /'-"'""""'J'--'' __ BIT USED 

ING: SIZE LENGTH __ ,_ _____ _ 

UNDISTURBED SAMPLES: NO. - SIZE ______ _ 

BAG SAMPLES: NO·---------------

WATER LOSSES, "--------DEPTH 

SPECIAL TESTS (Hrs. & Explain) ____________ _ 

WEATHER 7tJ" J.....,Vl,..Jt 
NON-DRILLING TIME (Hrs.I ___ ,.. _________ _ 

BORING LAYOUT __ ~,,_f,_' __ MOVING __ ,--'-( ___ _ 

HAULING WATER _______ STANDBY 

WATER 
@ ____ -_DATE ____ TIME __ _ 

LEVELS 
@ _____ DATE TIME __ _ 

CAVE-IN-DEPTH: @..;.'''-----DATE TIME ---

AEMAA.KSj (All remarks should be explained on the 
back of white copy) 

FORM 126 6/89 



'. .·;' •' 

. .. . ! 
•' . . . 

.. 
.. . "'"-i. ........ - .. 

., ... !- ,. • ; ;··. t' ~ !I. ~ •• ~ .• ,, ··: ~ • : ... • ".. ) • • ~. . ·~· 

l • •• TEST BORING FIELD RECORD " .. LAW ENGINEERING 

·. PROJE~T: -:Ip ... 4 ::· 'PROJ·~~~Nc{: · T-:·rj /, : · · · ···, 86B{~6~· · .. :·.-'_:Ew .. ' 
. ,. 

{, J . ~ ,c,: d. ... -~ .' &' "'DATE: 
... , .. f/J ORI lLER :Al.,1.,.,e t It. /wt .. cREW: 

' tJ ~ SURF.ACE ELEV. ., 
(/ . DEPTH . SOIL STRATA DEPTH 

FIRST 2ND 3RD 

F'AOM ' TO SOIL DESCRIPTION AND REMARKS TIME TYPE NO. FROM TO 6" 6" 6" REC. 

TOP SOIL:. 
: 

/Jr,'lf-e/ . ..k 31',~ '-1. ,f~ "7:P. H!,¢. 
.-

- Ji/-- !1., Ive £.. u1. we/IP ::r tf'.o 
( J-r/o) St. ;-t ~,...! 

. 
3J'.o ~.() # 

'- / ..f& ..... / .; l:n ~ 
f' 

31'.o 
tJ ~ l&,,ife:, < .. .n ~ I,,. :.i 
6 ~,; u.l- f... f"',.f-,.,"( 

/ " /Jc; .t~rf' (~UI/) 
\ (:/ - / 

. 

' 

. 
"! • 

.... 
.~-1, 

,·.···~~ 

·l· 
,. 

.. 

,. 

... 

r . 
I 

METHOD OF DRILLING (Ch el J 
" 

a. AUGER ~ SIZE ? Y 
1 

.:t: //. 
b.WASH _______ WATER _____ MUD ___ _ 

..:> t· I • ,_ 
SORING SIZE I .;z BIT USED ________ _ 

.ING: SIZE _______ .---_LENGTH _______ _ 

UNDISTURBED SAMPLES: NO. _____ SIZE _____ _ 

BAGSAMPLES: NO·-----------------~ -WATER LOSSES,% ________ DEPTH ________ _ 

sPECIAL TESTS (Hrs. & Exp•3in) _____________ _ 

.. 

I 

I 

I 

! 
I 

I I 
i 
I 
! 

WEATHER 60° j IA~ 
. ;-

NON-DRILLING TIME (Hrs.I _____________ _ 

BORING LA YOUT ______ MOV ING --->-<-d_O_M-'--'-/_A..:..• _ 

HAULINGWATER _ _::#'--#.L ___ STANDBY _____ _ 

WATER 
@ DATE _____ TIME __ _ 

LEVELS @ _____ DATE _____ TIME __ _ 

CAVE-IN·DEPTH: @ _____ DATE ____ TIME ---

REMARKS: (All remarks should be expl3ined on the 
l:::tck of white crJpy) 



DEPTH 
, , 

SOIL STRATA 

SOIL DESCRIPTION AND REMARKS TIME TYPE 

TOP SOIL: 

- / 

...... 
·:· .. ···~~ 

DEPTH 
1---~--l FIRST 2ND 

NO. FROM TO 6" 6'' 

... 

I 
I 

! 
I 
I 

3RD 
6" REC. 

r 
·---~~----+----------------------t---+---+--'-lf---+---+--f----+---+-~ 

I 

METHOD OF ORIL~ING (Ch el · J ,,_ " +- /) 
a.AUGER ~ SIZE LY J. ,r, 

WEATHER 60° ~Vt-vi?-
NON-DRILLING TIME (Hrs.)--------------

b.WASH _______ WATER _____ MUO_~-- BORING LAYOUT MOVING 

HAULING WATER # \ STANDBY 
..:> r I • 

SORING SIZE I c:L BIT USED _________ _ 

WATER 
@ 

DATE 
@ 

DATE LEVELS 
---ING: SIZE ________ LENGTH. ________ _ 

W"o1sTURBED SAMPLES: No. _____ s1zE _____ _ 

_ ____ TIME __ _ 

_____ TIME __ _ 

BAGSAMPLES: NO. _________ ,....... __________ _ CAVE-IN f'EPTH: @ DATE _____ TIME ---

WATER LOSSES,% ________ DEPTH_::__------S?ECIAL TESTS (Hrs. & E><p·onnl ______________ _ 



.. 
;• 

• L NAVFAC FORM 4330/a4 (REV 2•17) 
., 

!, 
ii 

·~ I '¥ 

. .~ DATE ': .. 

I ~ DAILY REPORT TO INSPECTOR 6- (cJ.-?(} ..... :. .. 
•. 

.: 
CONTRACT NO. I TIT~E AND LOCATION . .. - .... " REPORT NO. . .. 

e COJTRACTOR P.cme or Subcontractor) 
A (..() "".A ' n ,,,.,,,...-;- ./,,...,_ 

NA~OF SUPER~~fNDE~ OR FO~AN 
0f'u1/J /. cf)...,~ '.P 

WEATHER }5;.'-f"'1UI/ 
/ TEMPERATURE %'A- 0 .I OF 

WEATHER EFFECTS • 
' 
i PRIME CONTRACTOR/SUBCONTRACTOR WORKFORCE .-

(If space provide below is inadequate, use additional sheets) LOCATION AND DESCRIPTION 

NUMBER TRADE HOURS EMPLOYER OF WORK PERFORMED 

/:Jr-:/(~ r . .r l.li.w F~" lJ,..'/ (; c-lv !u~_,." !/:·~a- 6 ''w~ If .J 
I ( - ( . I 

~t.n,.-:-lu· q_ .... - ,, 
( l l 1 ll (I t( 

.Dr- -If u. 1+~1,. ,,,_ f. ~- (., t.1 \ \ .(( It ( ( 

'I 

. 
.,·. -. 

,. . . ~ 

.. 
r , 

. 

" 
TOTAL WORK HOURS ON 
JOB SITE THIS DATE d-J.S' WERE THERE ANY LOST TIME ACCIDENTS THIS DATE? 

CUMULATIVE TOTAL OF WORK rn--r<o HOURS FROM PREVIOUS REPORT D.YES ... 

TOTAL WORK HOURS FROM IF "YES", A COPY OF °IHE COMPLETED OSHA REPORT IS REQUIRED 
START OF CONSTRUCTION 

CONSTRUCTION AND PLANT EQUIPMENT LEFT ON JOB SITE UNTIL USE IS COMPLETED 

DESCRIPTION 
DATE FIRST ON JOB HOURS WORKED HOURS IDLED DATE OF FINAL 

(First time only) THIS DATE REMOVAL FROM JOB SITE 

Tr e- e. 1 o r f...o u) f:Jn .. !tJ ~ c.,t - f () 
I 

I • 

CONSTRUCTION AND PLANT EQUIPMENT NOT LEFT ON JOB SITE PERMANENTLY 
(This will include pickup trucks and mobile mounted items, such as compressor, that are also 

used for transprotation to and from the job) . 

• DESCRIPTION HOURS WORKED HOURS IDLED 

/?~? f!,Ji,,,1 tnfL:' + P." r h:. ~,,.., h. 0 ~.~-.. I ( 



I 

DE .. TH SDILSTRATA DE .. TH 
FIRST 2ND 3RD 

FROM TO SOIL DESCRl .. TION AND REMARKS TIME TY .. E NO. FROM TO 6" 6" 6" REC. 

TOP SOIL: • 

£ I Al 

#/,'/Id k ~.r:o ~. f y .r."' t ~J.,1-
. J-el- L., /!tit €.w. well;;:; :JJ.o 

I 3~'nJ ~re&....~ ' fo ,. .S-.11 3 .r. o 
' I ....[' /' . , ~ "' . ..1. 0 ../-17 e:? r. {) -~ 

tJ~-. ?;.,,,,'f-e ' ./c .:?-~ 2.o 
h/'t:"v.f- ~ J.i.M'A~e 

' 

' I _ _;r tl .,<~ d _[~,/ 
' 

\ "' 
_, 

. 
! 

I 
I 
I 

I 
I 

I 

I I 
I 

I 

I 
I 

I ··- I 

METHOD OF DRILLING I .6'0nel I 
1. AUGER --~-----SIZE --"-?-~~-...:J::~,c.::~~· __ 

WEATHER 
. CJ~· /L ~ -1_1 : ,, 

b. WASH _______ WATER _____ MUD ___ _ 

/_?~1 SORING SIZE ___ +
1
_ ..... -o.c·L __ 61T USED ________ _ 

•

NG: SIZE ________ LENGTH _______ _ 

ISTURBED SAMPLES: NO. ___ ,--___ SIZE _____ _ 

BAGSAMPLES: NO·------------------~ 
WATER LOSSES,% ________ DEPTH ______ _ 

sPECIAL TESTS (Hrs. & Exp•3m) _____________ _ 

.._ /7 
NON-DRILLING TIME (Hrs.I ___________ ....,-__ 

BORING LAYOUT __ ....:.,.__,J=---
HAULI NG WATER __ --'c'--"'? __ 

MOVING 

STANDBY 

WATER 
@l 

DATE 
@l 

LEVELS ---DATE 

DATE CAVE·IN·DEPTH: @ -----

REMARKS; (All remarks should be explained on the 
back of white copy) 

I J''~, '1· -
TIME 

TIME 

TIME 



. ··::·;~~/< ··: :.>:·., ....... , .. :··. =· . '· ~·=~ :.:.,:,_.,.,._,· .·:.:'-.'. .': ·-~··''·~ ;;_.'·~'7·~·!.tt;.·r\= .. :::<f~;ci;;:;.:::~ .,.·: . 

. . -·. ':/ "'•"' .· ~·-.: ·· . . . .~E~~ ~9~'~.G«tlELO RECOR Cr 
. .. .. .. PROJECT NO. :;- S-:lt". ': .. ::· ,· .·. ~'~·aJ~tN<i;'~:£w ... f'-

.. 
DEPTH SOIL STRATA 

F'ROM TO SOIL DESCRIP'TION AND REMARKS 

TOP SOIL: 

v ·1 r . . L.. r ?o. tJ ..J t..r ef?k. ~ 7. o TV .3 7. fJ 

'• -
•I 
·.!} -

\ 

f L/tJ tetrJ , 

METHOD OF ORILLIN~ One) . / 

o1. AUGER v SIZE --"-,f'-·--'-~-"_.I. ___ . _/._. ___ _ 
- -b.WASH _______ WATER _____ MUD ___ _ 

SORING SIZE /J q BIT USED ________ _ 

-ING: SIZE ___ _,_ __ - __ LENGTH ___ --______ _ 

UNDISTURBED SAMPLES: NO. _____ SIZE _____ _ -BAG SAMPLES: NO·--------'-------------WATER LOSSES," ________ DEPTH_...::.... ____ _ 

SJ>ECIAL TESTS IHrs. & Exp•3in) _____ --"-,,.----------

-~ - ~ ;_ .:· -:.."· . ..- --~. t .: • ... • .... ' •• -

. SURFACE ELEV.:·_-----

DEPTH 
~-~--1F'IRST 2ND 3RD 

TIME TYPE NO. FROM T(! 6" 6" 6" REC. 

WEATHER ____ _..7L_LC_2,L.::::.....:..=*""..:.:"'~47~------- (/ NON·DRILLING TIME (Hrs.I--------------

BORING LAYOUT .r MOVING 

HAULING WATER STANDBY 

WATER 
@ 

DATE 
@ 

DATE LEVELS 
CAVE·IN·DEPTH: @ DATE 

REMARKS: (All remarks should be explained on the 
back ·of white copy) 

.;'I- 0 .W'( ~ r 

TIME 

TIME 

TIME 



•• 

• 

"' 

-
-

DEP'TH SOii. STRATA DEP'TH 
FIRST 2ND 3RO 

f"ROM TO SOIL DESCRl~TION AND REMARKS TIME TYP'£ NO. FROM TO 6" 6" 6" REC. 

TOP SOIL: 

- . 
.14,' /I ,J lo -77 :, w. 1-ft " :r: I. ff sit 

.fe/- t, ~Aft E;.1. wet/£} 3 7.a 
J1.(;} .ftri!'~ ; {./; Jr; .:! 7,;, - ..(__,._/; ' fo 7. 8 .rro 

s~11J,,.:k: i/.o f p 
• r.o 

;;,. ~~.A'~ ' 1 ,/ 
-J ,...,,.. ... ,. .. ~ 

! 

/" I 

.( :JI J .. (',./ _r;.-i/ b 
"- v ., 

· .. 

r ·-

.,,,, , 

METHOD OF ORILLIN~el 
a. AUGER t SIZE f ~ ''f/ 
b.WASH -· ,.._ 

WATER MUD 

{Jq -BORING SIZE BIT USED ,__ ·-CASING: SIZE LENGTH 
r--

UNDISTURBED SAMPLES: NO. _____ SIZE _____ _ -BAGSAMPLES: NO·------------------
WATER LOSSES,% _______ .--. __ DEPTH ______ _ -SPECIAL TESTS (Hrs iii Exi:•:tinl _____________ _ 

-

I 

I 

I 
I 
I 

! 
I 

i i 
I I 

! 
! 
l 
I 

I 

i 
I 

I 

t\ 

WEATHER 9() 0 ~/'\,/2 
,.--... 

NON-DRILLING TIME (Hrs.I 

BORING LAYOUT ___ 1_,,J::__ __ MOVING 

HAULING WATER ________ STANDBY __ - __ _ 

WATER @ _____ DATE _____ TIME 

@ LEVELS ____ DATE ____ TIME 

CAVE-IN-DEPTH: @ _____ DATE ____ TIME 

REMAP KS: (All remarks should be explained on the 
back of white copy! 

--·.:- · .... ,•..; 

' 



·LAW ENGINEERING :· . . )t''-. •.· ..... 
'
1

PROJEC~: :J f-:-11 ". '~:_:~:: ~ ' P~OJECT Np. T- .r ;J..b G 

.• OATE: (p -1r: ft; OR.ILLER:N. B"vdif! a/64ri"ew: ?. 6Jd'*' 

. . 
TEST BORING FIELD RECOR( 

BORING: E w -1/J 

SURFAC~ELEV. ____ _ 

DEPTH SOIL STRATA DEPTH -- FIRST 2ND 3RD 

FROM TO SOIL DESCRIP'TION AND REMARKS TIME TYPE NO. FROM TO 6" 6" 6" REC. 

TOP SOIL: 

-

JJr; I Id h :.?1~ w. 11'".r:.I. /(~,_/ 
_ f°fJ- t,i• luc E r~1. we((~ ?t)J 
Ju.'o) .f c.~ee-; 6.'o " j',6_;~ 

I'. ./ 
i.-(;(.#J I I ~;") ~ ~rlJ -

l?~P.,,.; 1-e J.j; . ./-iJ .. l/.~ 
: - ·./ ... -- ' 

~ ' I .;J ~ i&r ,_r · ~ "';/ I 
\ (/ I 

• 
·-

' .. 
' 

s 

METHOD OF DRILLING eek One) j (/' 
•·AUGER _...,//'---___ SIZE _......r;f'--'-y __ 'J::_,_~_ .. ---

WEATHER Z jl' {_/ou/t 

b. WASH WATER _____ MUD ___ _ 

J
? ,, 

BORING SIZE _e::> BIT USED ________ _ 

... G: SIZE _______ LENGTH. _______ _ 

.. STURBED SAMPLES: NO. _______ SIZE -

BAGSAMPLES: NO. __________ .-___________ ~ 

WATER LOSSES,"- ---------"-DEPTH ______ _ 

SPECIAL TESTS (Hrs. & Explain)_ -------------

NON-DRILLING TIME (Hrs.) 

BORING LAYOUT r MOVING 

HAULING WATER STANDBY 

WATER 
@ 

DATE 
@ 

DATE LEVELS 
CAVE-IN·DEPTH: @ DATE 

REMARKS; (All remarks should be explained on t~•e · 
back of white copy) 

~t> ,,.,,'.,. -
TIME 

TIME 

TIME 

FC~ ·-~ 126 6 s; 



I 
NAVFAC FORM 4330/34 (R!V 2·17) . S/N . .blOS-LF-003-3172 

DATE 
DA(.L Y REPORT TO INSPECTOR ~ -flf.-f7o ·, 

CONTRACT NO • I TIT.LE AND LOCATION REPORT NO. . . . 

' 

CO~RACTOR (Prime or Subcontractor) 
...\ j ') t:... V{ A: l"I ~~ p"; Vi? 

NA~OF SUPE~1,~rD~R ~?AN o f' w~ v ·J:) 

i WEATHER s~ .,, ,,, d / 1-1-<:J -f TEMPERATURE ? {) 0 I Of 
I ' . 

' WEATHER EFFECTS 

PRIME CONTRACTOR/SUBCONTRACTOR WORKFORCE 
(If space provide below is inadequate, use additional sheets) LOCATION AND DESCRIPTION 

NUMBER TRADE HOURS EMPLOYER OF WORK PERFORMED 

/;),._-; // e I r.~ ... ~0£"'-9 Dr-:11 .. c:t/J. Ltt ~ io If: ~ -
~ ,, 

lf_gp I l~c 
' I 

A.r~ { . .fJ;_~/fru f. ,.!,- t I ( , 

""t-i,... 'lie ,.'1+~ (d.r ttr ,. 
. .j 

\\ (I . I 

. 

., 

TOTAL WORK HOURS ON 
.. 

JOB SITE THIS DATE r)tf,~' ' WERE THERE ANY LOST TIME ACCIDENTS THIS DATE? 

OJMULA.TIVE TOTAL OF WORK 
91\iO HOURS FROM PREVIOUS REPORT · .. D.YES 

TOTAL WORK HOURS FROM IF "YES", A COPY OF l:HE COMPLETED OSHA REPORT IS REQUIRED 
START OF CONSTRUCTION 

CONSTRUCTION AND PLANT EQUIPMENT LEFT ON JOB SITE UNTIL USE IS COMPLETED 

DESCRIPTION 
DATE FIRST ON JOB HOURS WORKED HOURS IDLED DATE OF FINAL 

(First time only) THIS DATE REMOVAL FROM JOB SITE 

' 

• 
CONSTRUCTION AND PLANT EQUIPMENT NOT LEFf ON JOB SITE PERMANENTLY 

(This will include pickup trucks and mobile mounted items, such as compressor, that are also 
used for transprotation to and from the job) 

DESCRIPTION HOURS WORKED HOURS IDLED 

/t?RA" /:A,_~.'°(,.,,-/- ;v-; ff /, c>' .0 n-~ e k. 7.,, d--. _'.) 
I 



"• '!'·J .. • . 

LAW ENGINEERING 
. r. 

TEST BORING FIELD RECORD 

~~OJECT: T P-: l( 
. . )/,. -
.::. ,i ~:~ PRo~~cT No. __ J_-_r_;i.-='b~--- aoRING: ~ w,... Ir 

~ " - IC~ 9a DRILLERJ;.17 .... ~~i" /Ir_ /eeL. CREW: 6 . .,C/Jc/., DATE: SURFAC~ ELEV. ..- t7 , 
• DIEP'TH SOIL STltATA DEPTH 

·- FIRST 2ND 3RD 
ROM TO SOIL DESC:RIP'TION AND REMARKS TIME TYPE NO. FROM TO 6" 6" 6" REC:. 

TOP SOIL: 
,. 

llrl I Id to :i1:, f,v. ,f~ "rt,#. AJ 
.. . /-&, tJ - P. Ive £.11/. I.I fl( /I) 3'1 ~.,,· 

{r?o.o) S rz1t~ ~ 7.D 1-.e .J71:J 
' 

,, 
£~# I J.~ 'p 31.f; • 
/)e,...,./-, 11./ /_,, ! 

, .. 
l(a .hJ J-;)) . 

r , 
l ;1 l( 64 (" <::. _\ p..,._/ l . -
'I. ...._ 

.. 

• 
METHOD OF DRILLING ( ~e) I WEATHER C/.r ...). ~I\ "' ~ 

~ ., , 
a. AUGER _ _..V?'"--___ SIZE ___..f'---'Y,___J:_._~_. __ _ NON-DRILLING TIME (Hrs.) 

,.._ 

b. WASH ____ -=---- WATER _____ MUD ___ _ BORING LAYOUT . 1/' MOVING ;::;>p ~ .. 4-.. 
BORING SIZE { 3rr BIT USED _________ _ 

-NG: SIZE ______ - __ LENGTH. __ -______ _ 

UNDISTURBED SAMPLES: NO. ___ --:;.;;;;.._SIZE _____ _ 

BAG SAMPLES: NO·----------------WATER LOSSES,% ________ 0EPTH ______ _ 

SPECIAL TESTS (Hrs. 8i Explain) ____________ _ 

HAULING WATER STANDBY 

WATER 
@ 

DATE 

LEVELS 
@ 

DATE 

CAVE-IN-DEPTH: @ DATE 

REMARKS; (All remarks should be explained on the 
back of white copy} 

TIME 

TIME 

TIME 



~ . . 
.. 

NAVFAC FORM 4330/34 (REV 2·87) 

DATE 

.. 
DAl.L Y REPORT TO INSPECTOR ~ -(.J': fo . • . 

• 
CONTRACT NO. I Tll'.LE AND LOCATION REPORT NO. 

-
C~TRACTOR (Prims or Subcontractor) NPf], OF SUPER~E~T OR,.l;QB_EMAN 

....l V~ f- "1.4; IA ,::::;t:'t"1 .. V~ 0 1'0{)0 ~ 1"!.l (..t' 
WEATHER .B-11. ~l.o..eLJ TEMPERATURE f:l d. o' Of 

WEATHER EFFECTS I 

PRIME CONTRACTOR/SUBCONTRACTOR WORKFORCE 
(If space provide below ls inadequate, use additional sheets) LOCATION AND DESCRIPTION 

NUMBER TRADE HOURS EMPLOYER OF WORK PERFORMED 

Dr-: Ir"',- /o,O J ,,J F"f.., /;) t"-.'11~ I/& Iu..s i" I(~ .. 't.e- ~ ~· ~ ·We (/ .i 
( I .. 

1-\.t d, Br-: lier ~. '° 
. ,,.~ 

(I IL ( ( l\ l 1 _;:~ .. ·;Jt-

Gr-~/),,; f-1-e /Mr 
..... ,. .. 

~ .() (, c ( ( I c • t ' 
I ( 

I 
' 

. 

. . 
.. 

TOTAL WORK HOURS ON 

If. o JOB SITE THIS DATE ' WERE THERE ANY LOST TIME ACCIDENTS T81S DATE? 

CUMULATIVE TOTAL OF WORK a1fo HOURS FROM PREVIOUS REPORT D.YES '. 

TOTAL WORK HOURS FROM IF "YES", A COPY OFT.HE COMPLETED OSHA REPSJRT IS REQUIRED 
START OF CONSTRUCTION 

CONSTRUCTION AND PLANT EQUIPMENT LEFT ON JOB SITE UNTIL USE IS COMPLETED 

DESCRIPTION 
DATE FIRST ON JOB HOURS WORKED HOURS IDLED DATE OF FINAL 

(First time only) THIS DATE REMOVAL FROM JOB SITE 

' . 
CONSTRUCTION AND Pl.ANT EQUIPMENT NOT LEFT ON JOB SITE PER!\~ENTLY 

(This will include pickup trucks and mobile mounted items, such as compressor, that are also 
used for transprotation to and from the job) 

DESCRIPTION HOURS WORKED HOURS IDLED 

JtJ ~; f: At? i.:;I' o ~-/ P: (' /.:....'<LI /~i.t c /(! .L/, 0 (j._, D 
I 



f 
'LAW ENGINEERING :i·. / . TEST BORING FIELD RECORD 

~~ROJECT:,_;'J=--f!::...;.._ .. _l./~------,,-:-PROJECT ~o. _T.;;___-:.GS!_:=;J..--'t""-"'-6 ____ · eoRrNG: E' W- I;;_ 

a " &~ l..f'-ft DRILLER:h·.l"~~f k . .#-

~-

-'~~R~W~ . JC'l'Jd~ DATE: SURFACE; ELEV. 
L. 

DEP'TH SOIL STRATA DEP'TH -- FIRST 

FROM TO SOIL DESCRIP'TION AND REMARKS TIME TYP'E NO. FROM TO 6" 

TOP SOIL: .. 
I 

IJ.r~ ,,_,j} 1-o s-,."n 1.v. cf r (J:; ;!. ){Ski 
- Sef {," ft!C t.W, well il, __ ?1. ~ 

r J fJ. ~/ .1-t,r -e~: • -h J7o 1.o ,, , 
S-,.,,.._J: L/. /- ../.;, J7.b 
13 ~h'l1° l-e .' J.J- oh Vr ·r 

r I 
I ~7 <& ,..~ ( r,..u. ,/ 

t1" - / 
\ 

METHOD OF DRILLIN~ I 
fii 

11

+.~ •· AUGER J SIZE 
b.WASH ________ WATER_~ ____ MUD ___ _ 

1 7 rl 
BO.RING SIZE ___ -"--'Cl"----BIT USED ___ - _____ _ -NG: SIZE ______ -_LENGTH, _______ _ 

UNDISTURBED SAMPLES: NO. _____ SIZE _____ _ 

BAG SAMPLES: NO·----------------

.. WATER LOSSES,% ________ DEPTH ______ _ 

SPECIAL TESTS (Hrs. & Explain) ____________ _ 

.; 

WEATHER ct 11' .Ji.411.-it-. 
; 

NON·DRILLING TIME (Hrs.I 
,.... 

BORING LAYOUT I .S-11t rf<.. Mov1NG -HAULING WATER STANDBY 

WATER 
@ 

DATE 

LEVELS 
@ 

DATE 

CAVE-IN·DEPTH: @ DATE 

REMARKS; (All remarks should be explained on the 
back of white copy) 

2ND 3RD 
6'' 6" REC. 

I J" J11 :ri. 
-

TIME 

TIME 

TIME 

F:::;~,• 12.~ 6~89 



NAVFAC FORM 4330/34 (REV 2·17) 

I 
S/N . .blOS-LF-003-3172 

• • : •• •. < 

DATE 

" 
DAILY REPORT TO INSPECTOR ·(p -l "- f o .... 

• 
CONTRACT NO • I TIT.LE AND LOCATION REPORT NO. 

ccy:TRACTOF,!4Prime or Subcontractor) N" OF SUPERl~NDE~~R F~AN 
A IA.) ~ "t.u,· VI <:: er·1 "'fc,, orwo.P u ~ CJ 

WEATHER ,...;::/ J 4 .,, .U' '1-f.17-f' TEMPERATURE <f' .s· 0 I OF 
t 

WEATHER EFFECTS 

PRIME CONTRACTOR/SUBCONTRACTOR WORKFORCE 
(If space provide below is inadequate, use additional sheets) LOCATION AND DESCRIPTION 

NUMBER TRADE HOURS EMPLOYER OF WORK PERFORMED 

CJ,..:/ ft? r ~ ~-- L, ,,1 F ... ~ CJ,...:((:.J/j ~~'to. ((: 'f~ fR " {,,() e {(_;. 
I I 

A .J.,,-f .iJr:(( ar tf.~- c ( (1 ( ( c ( <1 lt 

f).-.-((e; /.f.p l.~r 'f. :[ '~ ~. ( \.. l l 'c. r ( 

I 

. 

• 
, 

TOTAL WORK liOURS ON 
JOB SITE THIS DATE !3.S WERE THERE ANY LOST TIME ACCIDENTS THIS DATE? 

CUMULATIVE TOTAL OF WORK i:riJo HOURS FROM PREVIOUS REPORT 0 YES 

TOTAL WORK HOURS FROM IF "YES", A COPY OF lfiE COMPLETED OSHA REP9RT IS REQUIRED 
START OF CONSTRUCTION 

CONSTRUCTION AND PLANT EQUIPMENT LEFT ON JOB SITE UNTIL USE IS COMPLETED 

DESCRIPTION 
DATE FIRST ON JOB HOURS WORKED HOURS IDLED DATE OF FINAL 

(First time only) THIS DATE REMOVAL FROM JOB SITE 

CONSTRUCTION AND PLANT EQUIPMENT NOT LEFT ON JOB SITE PER~'iANENTLY 
(This will include pickup trucks and mobile mounted items, such as compressor, that are also 

used for transprotation to and from the /Ob) 

DESCRIPTION HOURS WORKED HOURS IDLED 

lf ?rf f'. At?.tl·N ( ~ T p,-C' !<::: l//Q 5'.o if). :s-
.. I 



. . 
~.LAW ENGINEERING 

·.: /" 
.I . 

. ' .. 

.~.PROJECT: "J"P-Lf 
DATE: fa- I 'I.- fD 

~ 

PROJECT NO. }- ,} J. '~ 
ORILLER/J.ikq~/G;'f7r/4REW: ~· hJck 

DIEP'TH SOIL STltATA 

·-
FROM TD SOIL DESCRIP'TION AND REMARKS TIME TYP'E NO. 

TOP SOIL: 

/);-;//,ff lo .3t.:, 1;. I °ft "+I. i!,'1 
:(J 'tn " /tJC £ I.I. I ,d I I (() :?C, .:., 

"'3o.;J ... r'r,,FtC"i: L..;, lo ~ t:n 
I 

So..,,J· ti~ h 3t .ti 
/( e,. /.-~ ,.,_,. t-e ~ .3.;, ./t:J 'I; 

/ I 

{C/ 3 t ~J,J .J,_// 
' v J . 

.. 

METHOD OF DAIL~~ One) . I t . WEATHER 

•. AUGER I SIZE 2v 'L/, NON-DRILLING TIME (Hrs.I 

b. WASH _______ WATER _____ MUD ___ _ 

•

ING SIZE (Jo.~ BIT USED 

ING: SIZE LENGTH _______ _ 

BORING LAYOUT 

HAULING WATER 

WATER 
@ 

UNDISTURBED SAMPLES: NO. _____ SIZE -
@ 

LEVELS 
BAG SAMPLES: NO·---------------- CAVE·IN·DEPTH: @ 

TEST BORING FIELD RECORD 

BORING: E l.v -13 
SURFAC~ELEV._~~~~ 

DEP'TH 
FIRST 2ND 3 RD 

FROM TO 6" 6" 6" REC. 

. 

X:IJO .J..'-t Yt;-'1f , -
/ _{' 114 /(It MOVING 1- \ -5 111rl1. 

r-
STANDBY ,..-

DATE TIME 

DATE TIME ---
DATE TIME 

WATER LOSSES, "--------==-DEPTH __ -.... ____ _ REMAR~ (All remarks shou!d be explained on the 
back of white coi:;, l 

SPECIAL TESTS (Hrs. & Eicpl1in) ____________ _ FORM 126 E 89 



' ~. 

·-

NAVFAC FORM 4330/34 (REV 2·57) 

I 
S/~·JOlOS-LF-003-3172 

DATE 
DA'L Y REPORT TO INSPECTOR f;-(f-fo 

CONTRACT ~O. I Tl"J'.LE AND LOCATION REPORT NO. 

C~TRACTOR ~e or .. Subcontrac!or) 
,.f I ~J t.-l..d I" c-(,,, ~(' C ¥'~ 

NA~JiF SUPERl~ND~'. OR ~AN 
Orwoo "tJ...,, 

WEATHER S:u K vt. 41' tf'o -f- TEMPERATURE f'o" 
& OF 

WEATHER EFFECTS 

PRIME CONTRACTOR/SUBCONTRACTOR WORKFORCE 
(If space provide below is inadequate, use additional sheets) LOCATION AND DESCRIPTION 

NUMBER TRADE HOURS EMPLOYER OF WORK PERFORMED 

A,:( fer 9, !:,- 1..A "') £ 11\..t;. /). r-c'f 1- ~Al - .. 
._[ '!..i:Ta {(; ..,,.~ t ,1 We /(.J 

I 

A.sJ t. ~,..dfe.r 9. $.-- (\ « 

/Jr:fi d; l/p/.u.- '1. 5" tc " 
I 

. 

~ 

TOTAL WORK HOURS ON 
JOB SITE THIS DATE . )..P ~-. . , WERE THERE ANY LOST TIME ACCIDENTS THIS DATE? 

CUMULATIVE TOTAL OF WORK 
HOURS FROM PREVIOUS REPORT .. O.YES rn.-NO 

TOTAL WORK HOURS FROM IF "YES", A COPY OF tHE COMPLETED OSHA REPORT IS REQUIRED 
START OF CONSTRUCTION 

CONSTRUCTION AND PLANT EQUIPMENT LEFT ON Joe SITE UNTIL USE IS COMPLETED 

DESCRIPTION 
DATE FIRST ON JOB HOURS WORKED HOURS IDLED DATE OF FINAL 

(First time only) THIS DATE REMOVAL FROM JOB SITE 

. , 
CONSTRUCTION AND PLANT EQUIPMENT NOT LEFT ON JOB SITE PERMJl..NENTL Y 

(This will include pickup trucks and mobile mounted items, such as compressor, that are also 
used for transprotation to and from the job) 

DESCRIPTION HOURS WORKED HOURS IDLED 

ICJ?J" /'Ae v,..u I~ -t /;) ;- e ('<:.. ..,,..,o ft-'<.(!,. (c_ i'. 6- /,o . I 



... .. .-.f ..... 
l •LAW E.NGINEERING •, ~1 1/ 

~PROJECT: J .- 'f -_PROJECT NO. /-rd-/,( 

TEST BORING FIELD RECORG 

BORING: ,Eu; .. /"/ 
~ATE: ~ .. I f-1() ORILLER:M4e/£/~,4/Gc=REW: b· OJck SURFAC~ELEV. ____ _ 

DEl'TH SOIL.STRATA DEl'TH 

- FIRST 2ND 3 RD 
P'AOM TO SOIL. DESCAll'TION AND REMARKS TIME TY,.£ NO. FROM TO 6" 6" 6" REC. 

TOP SOIL: 

. 

/)y,' /(-el k .3C.~ {J/. R;,.,. .r. .1. I./. d 
'(d- 'l' /ft- E.,; w4// () ,Jr,/J 

VjrJ.'o) f c .(" ~-U/' ' 
• fo .Jt.C, (,. () 

" .l~ ~ ~~ f. C,b 
13~ ,,.,'f.t -· i.a ~ 'l«o 
, . 
I if I f 1.11J (.,._.// 
( / 

., 

... 

METHOD OF DRILLING ( One) I - II 
1. AUGER ---~-· _____ SIZE --"tf,___9",___2::_._~_. ---
b. WASH WATER _____ MUO -

1 7#:• BO.RING SIZE _!:2..._ BIT USED ________ _ 

-NG: SIZE _______ LENGTH, _______ _ 

-
UNDISTURBED SAMPLES: NO. ___ -_SIZE __ ,.. ___ _ 

SAG SAMPLES: NO·-----..,=-----------

WATCR LOSSES,% ________ DEPTH-------

SPECIAL TESTS (Hrs. & Expl•inl _____________ _ 

WEATHER c:; ·r--<' - /'!.,.,_ ... ~ 
I "" /" 

NON-DRILLING TIME (Hrs.I _______ _..::~----

BORING LAYOUT / [U .. , ..... MOVING I )l4. "°"'· 
HAULING WATER ______ STANDBY 

WATER 
@ _____ DATE ____ TIME __ _ 

LEVELS 
~ _____ DATE TIME __ _ 

CAVE-IN-DEPTH: @ _____ DATE TIME ---

REMARKSj (All remarks should be explained on the 
back of white copy) 

FORM '26 0: ~; 



I " ........ _ · .. · ~ ~ - · .. ·: .... -... 
.i~.;;;.-_r • ... 

' LAW ENGINEERING TEST BORING FIELD RECORG 

: ~ROJECT: 7 f- l( PROJECT NO._-...._J_-_,r~J.-"'C-"& ___ _ BORING: E lv- IS,. . 1" _,_,_ 11 ORILLER.J1.J~Ll!'fo<h. ~REW: t .hJd._, OAtE: SURFAC~ ELEV. 

DIEPTH SOii. STftATA DEPTH - F'IRST 2ND 3RD 

FROM TO SOIL. DESC:Rl .. TION AND REMARKS TIME TY,.E NO. F'ROM TO 6" 6" 6" REC:. 

TOP SOIL: 

f)r: II ~JJ _L. 2 r.:, w. n "'%./). >'Id r 

Sil t,1r ;vc £ w. , .. .Jd Ir:!. ':? s:;.., 
,,.~'J ~c.,. ~.e,.... ~ r:;, .fo J.r.b - .J.~~ ! ~ t ,,. . r -H .;J, .r: ;i 

/1~1-# /II/ '1-e: ;; :r f# J. ;-

/ . . J . 
f '?I (,.' 1 _k"'J I 
\ • ZJ J 

METHOD OF DRILLIN~e) IJ j r, _L ,IJ, 
a. AUGER ~ SIZE _ __;r,,__....:</ ____ ._, __ 
b. WASH _______ WATER _____ MUO __ ,. __ 

BORING SIZE (J cf BIT USED_-_______ _ 

-ING: SIZE -- LENGTH _______ _ 

UNDISTURBED SAMPLES: NO. _____ SIZE,....· ------BAG SAMPLES: NO·----------------
WATER LOSSES, "--------_DEPTH ______ _ 

SPECIAL TESTS (Hrs. & Expl•inl ___________ _ 

' 

·-

l'I 

o~"'-WEATHER--------!~.,_.r-..._ ___ ~),.__ ___ _ 
(/ 

NON-DRILLING TIME (Hrs.I-------------

BORING LAYOUT t..r~°". MOVING 

HAULING WATER ,) STANDBY 

WATER 
@ 

DATE 
ii 

OATE LEVELS 
CAV E·I N·DEPTH: @ DATE 

REMARKS; (All remarks should be explained on the 
back of white copy) 

I f-v11.~. 

-
TIME 

TIME 

TIME 

FORM 126 6/89 



f NAVFAC F,ORM 4330/34 (REV 2-17) 
I 

· S/N 0105.-;""LF-003-3172 
~· DATE . DAILY REPORT TO INSPECTOR ~ ~ ;Jo-fo . ... . 

CONTRACT NO. I TITLE ANF> LOCATION REPORT NO. 

-
CON%CTOR (Prif-S-()r Sub_contractor) 

, ./) "'1..6 ,. "(_ e.a..,.._/-""' r;;. 
NA~ OF SUPER7TE~T OR i:ni:ii=~AAN 

IO ic..<,1'(} w./P j(.,o 
WEATHER rf""' ;f ~// /-lo'( TEMPERATURE 'f' ~-of OF 

WEATHER EFFECTS ' I ' 

PRIME CONTRACTOR/SUBCONTRACTOR WORKFORCE 
(If space provide below is inadequate, use additional sheets) LOCATION AND DESCRIPTION 

NUMBER TRADE HOURS EMPLOYER OF WORK PERFORMED 

tJ.,.,~ fl e r f', "J- A.o.wE-u. fd,..r:{l-'<_d J::t"' ia.. { (.-~Q ~It IV"- / (J . ( I 

~~ i .. f)r.'fle r '1. ~- l ( (c ( ( f( (( (( 

..J.,...;r( er 1f-11L A- f . .s- 'c. I < \ (. . .( q_ l\ 

/f 

. 

, 
TOTAL WORK HOURS ON 
JOB SITE THIS DATE .).rf.r ·WERE THERE ANY LOST TIME ACCIDENTS THIS·f:?ATE? r 

CUMULATIVE TOTAL OF WORK 
~ HOURS FROM PREVIOUS REPORT 0 YES ·.· 

TOTAL WORK HOURS FROM IF "YES", A COPY OF THE COMPLETED OSHA REPORT IS REQUIRED 
START OF CONSTRUCTION 

. 

CONSTRUCTION AND PLANT EQUIPMENT LEFT ON JOB SITE UNTIL .USE IS COMPLETED 

DESCRIPTION 
DATE FIRST ON JOB HOURS WORKED HOURS IDLED · DATE OF FINAL 

(First time only) THIS DATE REMOVAL FROM JOB SITE 

' 
CONSTRUCTION AND PLANT EQUIPMENT NOT LEFT ON JOB SITE PERM.A.NENTL Y 

(This will include pickup trucks and mobile mounted items, such as compressor, that are also 

used for transprotation to and from the job) 

-l~tf,.f DESCRIPTION HOURS WORKED HOURS IDLED 

Cli.P1.1r-nf.., r P.-ek~ A-<-!...e t.. '?.o o~s-

I 



t LAW ENGINEERING 

:· ~ROJECT: T f,.. !( 

I 
·I 

PROJECT NO. _...:;, ... J_ ... _rc_~~t__.:~~---
TEST BORING FIELD RECORD 

80-~ING: //,di"> /f:t 
. ~- ~/-f11 ORILLER:N• R- ~./., /J. /.,Jh. CREW: t.. b_:i.c.A.~ .' 

DATE: SURFACE; ELEV. 
y ,,, 

DIEPTH SOIL STltATA DEP'TH 

·- FIRST 2ND 31tD 
FROM TO SOIL DESC:RIP'TION AND REMARKS TIME TVP'E NO. FROM TO 6" 6" 6" REC:. 

TOP SOIL:. 

/} ,,• //,,./ .L. ~ r.~ I~ F~ .. .T./ 11>4- .. 

.J~(, f( ~/IC t' w. well~:Jr.o 
V:1o.'ol £ v~~~ <":;, .ft/ ;Jr./J 
I'- -

J~ V\,./ ~ d·h lo fr;~ 
n~h~//-e! ' ;?.CJ ./tJ J.o 
.r - I J. 
3aC~11 J_L._,// 
- v / \. 

" 

. 

.; . 
.. 

-
METHOD OF DRILLIN~~ ' '1 er-.,; WEATHER rs-~ L"'~ 

1. AUGER l SIZE 
y NON-DRILLING TIME (Hrs.I ~ 

b.WASH -- WATER -- MUD BORING LAYOUT .) MOVING 
.tr...- . .l M'-"t ~' 

.ING SIZE l3 er BIT USED 

ING: SIZE .--LENGTH 

HAULING WATER -- STANDBY 

WATER 
@l 

DATE TIME 
..--- -UNDISTURBED SAMPLES: NO. SIZE 

@ 
DATE TIME LEVELS 

BAG SAMPLES: NO. - CAYE·IN·DEPTH: @ DATE TIME 

WATER LOSSES," ..-DEPTH -- REMARKS; (All remarks should be explairad on the 
- back of white copy) 

SPECIAL TESTS (Hrs. 8i Explain) FORM 126 6·e9 



"".: >. _.; . , I 
TEST BORING FIELD RECORl ·,LAW l;NGINEERING I 

"~·PROJECT:. ___ _,,.T~f._-_l/ _____ _ 
·, 

PROJECT NO. J- ) J/?.6 \ 80~-t~ci:· f_ tJ,. /( .. ~--- . - . 

'"DA TE: fi - J,L- ~o DRILLER:Lf.~lh ~ h, /.u/k1cREW: t. ~ ..f d.#Y" 
.... :!'- . ._ 

SURFAC~ ELEV. 
" r/ 

DEPTH SOIL STRATA DEPTH 

- FIRST 2ND 3 RD 
FROM TO SOIL OESCRl .. TION ANO REMARKS TIME TY"E NO. FROM TO 6" 6" 6" REC. 

TOP SOIL: 

. 
Dn'l/J .t. :JP.~ 11~, /}"%.I. f/S/ 
fe../- ~ tr J' II/ £.. J j_ '~ ~ ~ // ,,,() ;}t:J;, 

f .);./,) f>t:.r~~ ! {S,(, .k ,31/.r; 
'- . 

~tu . ./~ 3,{ ·~ 'Jt'.~ 
A~l-11~.· t-e.: 2. f. fo 3. r 

v 

r • 
'Y ~ / / ~_L 

~ ' -,,. ...... ,, 1 - 'I'/ - J. J 
. 

\ / 

........ 
'J ~ /Ct,;· {I ~!I 
v - - (/ ./ 

'-

, 

METHOD OF DRILLING 7"e) . I 
<? ~ (( +.~ a.AUGER SIZE 

b. WASH _______ WATER. _____ Muo_-__ _ 

1--3 ..., BORING SIZE -"'' BIT USED ________ _ 

-ING: SIZE ______ - __ LENGTH _______ _ 

UNDISTURBED SAMPLES: NO. _____ SIZE _____ _ 

BAG SAMPLES: NO. _______________ _ 

....... 
WATER LOSSES," ________ DEPTH ______ _ 

SPECIAL TESTS (Hrs. & Explain) ____________ _ 

• 

. 

WEATHER '75" ~i.ut""' 
r 

NON-DRILLING TIME (Hrs.I 
..._ 

BORING LAYOUT L> m/n. MOVING 

HAULING WATER ,,.- STANDBY 

WATER 
@l 

DATE 

LEVELS 
@ 

DATE 

CAVE-IN-DEPTH: @ DATE 

REMARKS; (All rerr·a11<s should be exr-lained on the 
back of white copy) 

JO 111ir.. 

TIME 

TIME 

TIME 

FORM 126 6/89 
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.• 

N:-.VFAC FORM 4330/34 (REV 2·17) 

i 
S/N.{ios-LF-0°03-3172 

DATE 
DAILY REPORT TO INSPECTOR ~ .. ;).f-f'o •. .. 

CONTRACT N,O. I TITLE AND LOCATION REPORT NO. 

CONTf ACTOR (Pj!!Je or Subcontractor) 
· A. 11 ~; 11. e.e.1-t- -C.4 

NA~OF SUP~!'EN~T OR FOREMAN 
?? I' (,,(/ rO. 6) v e:. 77P 

WEATHER c1.' ~ :..z_ &-f,. .., J-f o-r TEMPERATURE /ooo" 
WEATHER EFFECTS 

PRIME CONTRACTOR/SUBCONTRACTOR WORKFORCE 
(If space provide below is inadequate, use additional sheets) LOCATION AND DESCRIPTION 

NUMBER TRADE HOURS EMPLOYER OF WORK PERFORMED 

{),.,-(fer /IJ. ~ I b..1 ( [/ £ "t.'. /)r-i-li.'<1'6 
~ 

-1vt..s.-/ 0- ( (: ., ~ GI< lue.f(..s 
' ( 

AcsT,Gr;iie,r Io.~,. lr (1 (( (( (( (( 

'CJ,.;((er htl?(,01r /O .. r '(. ,, 
( l .l (.( q 

I 

.. 
TOTAL WORK HOURS ON 
JOB SITE THIS DATE Jr.S" WERE THERE ANY LOST TIME ACCIDENTS THIS DATE? 

CUMULATIVE TOTAL OF WORK 
c-N6 HOURS f-"ROM PREVIOUS REPORT D YES 

TOTAL WORK HOURS FROM IF "YES", A COPY OF Tl:IE COMPLETED OSHA REPORT IS REQUIRED 
START OF CONSTRUCTION 

CONSTRUCTION AND PLANT EQUIPMENT LEFT ON JOB. SITE UNTIL USE IS COMPLETED 

DATE FIRST ON JOB HOURS WORKED DATE OF FINAL 

OF 

DESCRIPTION (First time only) THIS DATE 
HOURS IDLED REMOVAL FROM JOB SITE 

CONSTRUCTION AND PLANT EQUIPMENT NOT LEFT ON JOB SITE PERMANENTLY 
(This will include pickup trucks and mobile mounted items, such as compressor, that are also 

used for transprotation to and from the job) 

DESCRIPTION HOURS WORKED HOURS IDLED 

19 fi eJi.e I) I~ ( e---f P'rkv,tJ I r-G(...a (:;__ R '- () .;)_ I .s-
I 



' . ,, · LAW ENGINEERING TEST"BORING FIELD RECORD 

: .. PROJECT: er· t'- fl PROJECT NO. T,.. .s-:i b (? BORINC{: ·r7W -J 7 
I b 1 ~ 

,· ; .. ···. 

~ ... ::z ,;2-f6 ORILLER~·l1c1v~ I A- ~- IF 6.t ·''· 

REW: tr •' SURFACE ELEV . ._ 
.. 

DATE: , 
v """ 

DEl"TH SOIL STRATA DEP:J'H 
FIRST 2ND 3RD 

FROM TO SOIL DESCRIPTION AND REMARKS TIME TYPE NO. FROM TO 6" 6" 6" REC. 

TOP SOIL: 
I 

/J~: 11~1 1~ 1<io w, fr ~~-r.1. /.ls-A-
S.PL t/' ~f/C. .-,;-;A ;;,J 3.J.o 

,_,,·'J) J_ CA' ee-. : <:~ 1o 3 .r.;, 
~ 

J' ~1'-1 : • ~-i:~ "3.n 
!~~/,"''fa~ · .. ~ .p ~J,~ 

/' . 
( _53 lc:rJ ~ r~-.t1 I 

' 
.., 

J . 

. .. 

METHOD OF DRILLING (Check I ,, -~ZE --"--?-"-$/'_£_. /J._. _ •.AUGER 
,,. 

b. WASH _____ -__ WATER _____ MUD ___ _ 

•

ING SIZE /J •I BIT USED 

ING: SIZE ________ LEN9,I.H'---------

UNDISTURBED SAMPLES: NO. _____ SIZE _____ _ 

BAGSAMPLES: NO·----------------~ 

· WATER LOSSES,"°------- -SPECIAL TESTS (Hrs. & Exph .. nl __ _ 

WEATHER 91' ~ JIA 'l<'f ~ 
.t7 

NON-DRILLING TIME (Hrs.) 

BORING LAYOUT /.t2.Pf,11 '~' MOVING 

HAULING WATER STANDBY 

WATER 
@ 

DATE 
@ 

DATE LEVELS 
CAVE-IN·DEPTH: @ DATE 

REMARKS; (All remarks should be explained on the 
back of white copy) 

/Om,~t. 

-
TIME 

TIME 

TIME 



.. .. 

• 

NAVFAC FORM 4330/34 (REV 2·17) 
f 

S/NJOlOS-LF-003-3172 

DATE 
DAILY REPORT TO INSPECTOR G · -d-?. -f'o 

CONTRACT NO. I Tl~LE AND LOCATION REPORT NO. 
•. 

50NTRACT~1 (Prim'!_ or Subcontractor) 
A, ~, II\ "' r I\. ,,_,,, f'' "'-' 

NJr~ OF SUPE~TEN~T OR FOREMAN 
tJ r ,,_,,loo - ~ '° -rf""b 

WEATHER 
. 

~((!: U bf V I .;-(-,.,I 9~-.::J ( TEMPERATURE 
¥ 

WEATHER EFFECTS I ' 

PRIME CONTRACTOR/SUBCONTRACTOR WORKFORCE 
(If space provide below is inadequate, use additional sheets) LOCATION AND DESCRIPTION 

NUMBER TRADE HOURS EMPLOYER OF WORK PERFORMED 

I /:Jr-,' /J e ,..- i.o ~-;~Jb-vA /)T"~((: Vb ltJ.11 ( ( L ..r.-t.lf a-f:.ort Lleo~ lJ ,p 
f " 

lk,~.J-t. 't;>-;/(~r ~.o t 1, (t l<. l ( (l (( 

{;)y,"{(e ~ {7e,f..t-r /t).o ·~ 
.. , l\ 

'( ' .. ,_ 4 
I 

• 
. 

. . 

~ 

TOTAL WORK HOURS ON 
JOB SITE THIS DATE /f,o · WERE THERE ANY LOST TIME ACCIDENTS THIS DATE? 

CUMUIJ\TIVE TOTAL OF WORK 'E:!'N'o HOURS FROM PREVIOUS REPORT 0 YES · .... 

TOTAL WORK HOURS FROM IF "YES", A COPY OF }HE COMPLETED OSHA REPORT IS REQUIRED 
START OF CONSTRUCTION 

CONSTRUCTION AND PLANT EQUIPMENT LEFT ON JOB SITE UNTIL USE IS COMPLETED 

DATE FIRST ON JOB HOURS WORKED DATE OF FINAL 

Of 

DESCRIPTION (First time only) THIS DATE 
HOURS IDLED REMOVAL FROM JOB SITE 

CONSTRUCTION AND PLANT EQUIPMENT NOT LEFT ON JOB SITE PER!\'~~NENTLY 
(This will include pickup trucks and mobile mounted items, such as compressor, that are also 

used for transprotation to and from the job) 

DESCRIPTION HOURS WORKED HOURS IDLED 

/t'}' -Y'rf f7fi.au ,.. / e ( f'-J { C. f::::_ "A> ..s.-.o /. 0 , 
.. . -



... 
i' LAW-ENGINEERING 

. - I . . . . ;· . .. ·-;. '•• 

. TEST BORING FIELD RECORD 
~ . . 
" PROJECT: #A-VY f",,,e-1 ... /)e!JO 

I 

. . I $.C 
t. &-rk$-klf 'PROJECT NO. ~J'=_--'-s.-~__,6::....::::.6_· ____ _ BORING: _____ _ 

DATE: 6-).t, ... 'JtJ DRILLER: J<, Pe,,Jfe..y CREW: ________ suRFACE ELEV. ___ _ 

DE,.TH SOIL STRATA 

FROM TO SOIL DESCRIP'TION AND REMARKS 

"f9P Seib: Wei{ /Jeve. f ~ ~ m e.n 'f 
£ w-1 :J.. Ji r. 
WtVfe~ /,,,. ve I Sf.;. rt /P,J' ,_,()~ /(},/,I 

A,,,'ff'l1',,, 33.S' 

lu1r1 """-cl. IQ '.3 a-1. m.·n, ... 
'4:,f-4-1 ~~&> Q-/. rs T<a.,;,, ""-' ) -

~w-~ !).. ht', 
w~+e-r level ~ft!l.rt JI,$' Sfl;/J -; 3 • .2 , 

hll1#t>"'1 ';31!>,t, 

f'",.,, /J eJ (£ "3, t:; Cl. /J, m, 

f;+-~t !J.1)0 Cit a.I. 1~ta...'J11e.e1 ) -

Ew-3 ~hr, 

Wa.:f-e,. l'l!!:v~ I S-1-4-rr 11,:l , SfPfo' /~,;).I 

tr p ,ftp,,., 3~.s' 

PuntPe.J /:ii) 6 ei./J,m, 

-rd~! I CJt? a "l-1, {c1e~r ) -
If; W-c.f ~hr 

Wa::fcr /eve/ ?lt;,,rr /:J.,((I Sf-e:>r!' !J,6 1 

ho!f't?m "J/,8'' 

l~..,,.t'u & Cj,S" t::/,tJ,m. 
v 

(cie~,..) I/..., fa.I j. t!Jt) a ,:;.._ I, 

r-·-----+-
I 

METHOD OF DRILLING (Check One) 

.. 

SJ>ECl.91 
/ 

DE"TH 
FIRST :!ND 3RD 

TIME TYPE NO. FROM TO 6" 6'' 6" REC. 

I 

! 

I 
I 

J I 
! 
I 

I I 
I 

i 

i 
I 

I ! 
I 
i 

I I I 
I ... I I 

,. ! I 
I 

____ TIME __ _ 

____ TIME __ _ 



... ~:(.- '~~· 

... r ..... . 
~ LAW·ENGINEERING ~ I . ~a .. . . . ; . 
• PROJECT: A1'A VV P. u!!U UB /J~ CAa,t/esfo11 PROJECT No ... :r-s ;Ll, b 

'<it J I /) 

DA.TE: k-:l 7-9tJ DRILLER: rendley . CREW: _________ SURFACE ELEV.-----

. .. . 
. · · · TEST BORING FIELD RECORD 

BORING: _____ _ 
,. 

OEP'TH son.STRATA OEP'TH 
FIRST 2 ... 0 JRD 

FROM TO SOIL DESCRIP'TION AND REMARKS TIME TYP'E NO. FROM TO 6" 5•· 6" REC. 

6-J.1 -<Jo TOP SOIL: w~11 /Jre.v,,_,ln'1 /Jt9'A 

!== Lu-.S- ~ ~r. 
I 

wa.--fe-t /e,,,e/ )-fo_,.-f II./; 'f 1 5 +e>..a IS. vi 
I 

h.off ... - 3?~.9' 

~"111!1?..rl cS"; b e:i, A. m , 
""' I (c/~r ) T,,-fc_f l'ltJ ~a...I. .., 

Ew-~ I I S" ;, ,,., 

W&...T~ -t /e,___/ 5fa.rt' /S 1 .S fc:i ,t) IS:6 ' 

~"" 3/,S 1 

~11d ,S-@• ~tMt 
I 

(~tea..,..) Tirf-~ I IS-tJ """I. ._, ;, 

I 
Ew-7 J }, r; '1 S" /'YJ /I") I 

w~+e-r lev.-1 .)ft;..rf' /o/, 9 I 5 ~,t) //.,5 I 

B f)#f!),,,,, 'J' J, ;). I I 

fumJJ~ ,t S'~. l),M, 
i 
! -

fcle.a..r) ! 
-- r,, f-a. I I ~t:J a.a-I. I .., 

£.w-~ /ht'. 3 ,!) ,,, /,, • I I 

we:z-+e..r fev~/ 5fa..;i- / '-/, <O 5f19/J //,C> I I 
I 

I bP Yfom '3 ~- 7 I 

1 rt. 111 A,, __,.1 ~ · 6 G. fJ. .#. (rety c&r} 
! ··. I 

'17..f-1 J ~ tJ ;'!;! /, i ..... i 
"' I 

r &w-t::t ~ Ii r, I 
I 

Jv,z,.fef /e.,,.d ~-l-6_r-f- IS, 3
1 ~7',,-, CA~ I 

f;pffpm f6 I 

, 
flc Al tJ~cl S, '/S'o. "'· m t5'f;;;,r,, ect I 

....... -
r;+~ I / j"O aa.,,(1 

...... 

METHOD OF DRILLING (Check One) / WEA THE / 
1. AUGER""- SIZE NON-DRILL~ / 
b.WASH ~ WATER ~ BORING LAYOUT MOVING / 

.ING SIZE 
~ BIT USED / HAULING WATER ~ ING: SIZE ~ WATER 

@ 
TE TIME 

UNDISTURBED SAMPLES: 
@ 

_/DATE ~ TIME NO. "'IZE LEVELS 
/ ~ 

- -- @/ BAG SAMPLES NO. CAVE-IN-DEPTH: DATE TIM 

WATER LOSSES.% / DEPTH ~ REMARKS: (Al 1 emarks should be explained on the ~ .....__ ck of white C:JOV! 
SPECIAL TESTS IH . & Exp•31nl 



• 
f LAW ~NGINEERING 

·r 
.I 

... 
• :-!-~ : • 

. . _TEST BORING FIELD RECORD 
~ - - -~~.· ~~ 

" PROJECT: dM'y Fue I 0.ya C!.r.r/t:-SP4 S, t!..i_ PROJECT NO. __,..J='--_,.S.'-"~=6""'-""k _____ _ 
• 

BORING; _____ _ 
..,, 

DATE: 6'-:J..tt-?0 DRILLER: k. lt:11d.le.y CREW: __________ SURFACEELEV. ____ ~ 

DEP'TH SOIL STRATA DEP'TH 
FIRST 2ND 3RD 

FROM TO SOIL DESCRIP'TION AND REMARKS TIME TYP'E NO. FROM TO 6" 6" 6" REC. 

TOP SOIL: We./1 ~er/~{of_ A1PAf-

~ -J.' 1'-'ttJ €w-1n ·~ /Jt', 
1.-/'kf,ol' /'° .. ~I S~1+ /,~ ~I Sft?LJ :i1,.s1 

h ,.,;#p,.,., .?¥. l/' 

AL IH ",0 ,/_ ~ ,.,,,., -
I V I 

(;r-a-,'t1_ed..,) -rtP+,, I I j'"t' gi Ae/1 

E ld-i/ ':>.. Ar, . 

J..r/',,,::f '° r I"' .,.- I t;~ rt /;}, t.. Sf-o./J Jq,'f I 
I 

A,,./! f2. t:a '3'2.t.S' 

~~ 42e,.d ~,~ fj•~.m. 
I I 

fs-h .,, p,) ) /;-t"c...I /SO ae;.../, 
v 

I 

! 
I I 

I I 
I 

I 
i 

I 

! I 

r 
·-----+-

METHOD OF DRILLING (Check One) 

_______ SIZE /_ 

-..o:._...,. _____ WATER-----z= 

SORING SIZE ___ -=-...,,..--
-ING: SIZE ________ --.....:: 

@ 

LEVELS 
BAG SAMPLES: NO. __ _.,..:;.... ________ _,.__ ___ _ CAVE-IN-DEPTH: 

WATER LOSSES.% _ _.,,.,. ______ DEPTH ____ ~-- REMARKS: (All remar should be explained on the 
7.vhite copy) 



:: .. 
~ .. - ·, 

; 

.. 
1 

LAW ENGINEERING 
r 

·" 4 
TEST BORING FIELD RECORD . . . 

~ PROJECT: /Ya.11y Fuel • • 

l>ept? C6a.rlesfO>J . S. C' PROJECT NO. _d':_-_S:_~_~..,...6"'----.---'----- BOA I NG:_:_ .. ·_· _', __ _ 
'•. 

19 0ATE: 7-;l-9tJ DRILLER: k. P~11dley ·CREW: ______ ~ __ Sl.:IRFACE ELEV •. · ____ _ 

DEP'TH SOIL STRATA 

F'ROM TO SOIL DESCRIP'TION AND REMARKS TIME TYP'E 

TOP SOIL: Well 12~ it.r:e.!..o_,t; .me.vrf' 
7- ~ -9{) 8 W- l:J.. Q J, r-

wa.-+e,. /p~,/ !rTaft Q.-~' s r-~"1 I :i I ti ~-. . 
h D#olYJ '3t,, ;J. , .. ..... ... 
f>u,n,, ... J r,, ,,.,_,,n ,,,,.,. 

,. .: 

.. ' v .• . (5 +a,.' >u:J. J -riJ+evf .. ~t>t? 94/; •' ~ 

. . . 
~W-/3 I ;,,.. 'f,S.,. 'H ' 

IA/t;;/-1'!,( /,, .. ~I 71a..t-1- S(", 9 I S-k:..tJ ·- ,~,.,. I 
·:-: 

6e.-flP!!J. 3.'11 ~· 
f!t1.m1Je,d ?.S 8'/' m, I 

'/J+a..M~..L) --n,+; I ICJO ~ - I 
v - ,, 

!£. W-l'f :z Ii r, /S-hJ,'n, 
~,,.~~fe~ /~,,,..,I .'lf-r ,.+ e;<, SfcJO· ~'I' 

An If om "3 t,I ff I ., 

ft.t,,,,,,p,j 6 a., .-1 lA'1 - /Ju "wt LJ .e,, d. 'A~1vn , 
"' I 

, 
r.. -ffp r 'if' CJ a a:_/, /p+ e:,,,,,·-r /tfl M. 'n q.. 

n11,,,,oe-I. J..0,.,11 a, {l/...,, .., "3 ,p e=. a-I. /.&J -t , ... .. ...... 

a..-Pk.,,. se..--r ;)...~ m ,'11 t:t- liu,..,, /) ~ d down , 
4-tJ t!Ja-1. Lr21 ~e,t- :l e:J h7 /lJ.1 9:: ().U /t'I ~_&_d . .., 

't t' ;;>,a-I, 
I I 

...1~w11 ,.._ -f-f e.(" 
~ 

.., 
.. 

/,;)-f~ I Pu m d e-d, B./O aa /, 
.. 'Is /,'q >i .f.i, ... ~--1:t:::.:11 :rJ) 

~ / . " .. , 

I ' 
• .. 

I 
" 

I 

.,. 
.. 

... •.·~ 

.. .. 

b. WASH----"'--__ WATER ____ _,., 

SORING SIZE-----~~· 

•

ING: SIZE 

DISTURBED SAMPLES: 

WATER 
LEVELS 

. 

. 

DEP'TH 
FIRST 

NO. FROM TO '6" 

-.· . -
.. 

-. ' .. 
. .. 

.. 

I 

I 

I 
I I 

i I 

I I 

, . 

REM AR KS: (All rema should be explained on the 
back white copy) 

2ND JRD 
6" 6" REC. 

I 

I 

i 
i 

I 

I 
I 

I : 

I 
I 
I 

i 
I 



·- LAW ENGINEERING . .I I . '-· . ' 
~.rPRoJecr:#4VL/ P""d /Je/Ja CA'a.cl.em,,gPROJECT No._J==_-s;_;;z._~_6 _____ _ 
-i. 

TEST BORING FIELD RECORD 

BORING: _____ _ 

"fOATE: ,-3-'Tt} DRILLER:/,/_. A,,dh=•.1/ CREW: SURFACE ELEV. 

' DEf'TH SOU .. STRATA DEPTH 
FIRST 2ND JRD 

f'ROM TO SOIL DESCRlf'TION AND REMARKS TIME TYPE NO. FROM TO 6" 6" 6" REC. 

TOP SOIL: w..,11 11. A V f"1Jn /) J#'l ., vi-t' 
I 

7-3 -9~ G w-15"" :2.. J.. r. 
Wt:Vf ef !~ · - ~.,l ..... ,,.'f' 'I.I ' )".,f,,,, /9,'3 I 

I 

b(;)f/1)111 3/,S' 

~flhA>'-1 s-- 0, "'·.,,., 

fw,,,~~ J 
.,., ' 

cL(;wt:J. w,·t~ so9o-t· ~lfe..A- ~ ~ ""; "'· 
~· 

(.f ' ( "3 0 tt I l :i ~ ll 

. 
l t '-Ill ,,.,,r~ ei~I. 

"Ji;,-f,,,·_f / "'J 0 ,..,.. f f 5fc.../n,,,.1) ., ..... ~ 

e. w.:..1t. ~ h ,.., I 
1v;-;,_f 'f'. r le;~( C fa_rf f<' I S~.t1 /'li'J' I I 
_fip #IP""1 3:2,8"' 

. I . 
I 

/Ju ,,,., t!J JD A CJ. :i. a, ~ ""' - ! 
'"" I I 

f'um.a.,.:JA. A.n,,,,.n R-f¥,_,.. I st1a...._/, ~,.-re ./ 3, ~ "'1.'J 
i 

1, I 

I .. 
/ck-r) /i) -fe<..-1 ,;J_ I tl c::ii:;... /, i 

i 

• 
.... - , 

! 
i 

IE W.-117 ~ ~r. I I 
·~, /e,,,.,, I ... s-ia.t-f '(",j I 5-h/J //, lf I 

I 

I I I 
I 

hn-tfe1t1 32,9_ I l/,m12e.J. 7, 5" a, .tJ, Y/11 I , -v ~, 

! I 

f/,, ,,, A.I .J ,.(_,, #V/1 .,,_.•fl.. 9/J-1. /,i,{;.,'i,--L J~ ,,,,,.,, . ! ... 
llS /,~ ~,'11d ) ; I , ... It I ( fl Tu-t-4,,I / '?f P (Ja,/, hid A, $1 I l 

' .. 
I'- - ~~, 

T' ' I .. I I 

~f.AJ ... IS' ~)i(', I ,. 
~+e" /l!!v~,/ sla...,,. f {., rr ' t:. -te> tJ ,p.,t:>,S ' ·--, IAr...~"'1 :J.9.1' f>udJ4e.~ 9, .;2. a, /!J, ffl. ' I , "' . 
fv,,;, ,,,~cl ALJ.vn w-:fh 71(),-;:,a-f /d._•fp.l .JP n .,,, 

I 
I " 
I l I I I I o&' t I /l I/ ' I 

I ( It /( .SS fl Ti> 1~1 /7, -) 43q,.., ~ (~ '~r ) 
" 

WEATHER '-._ 

.,, 
/ METH OF DRILLING (Check One) 

a. AUGE SIZE 
,,,.,,.- NON-DRILLING~ / 

b.WASH ~ WATER BORING LAYOUT MOVING / 
BORING SIZE ~ BIT USED ~ HAULING WATER ~ STAND 

.NG' SIZE ""- NGTH WATER 
@l 

DAT TIME 

. ISTURBE~ SA:~ ~ SIZE 
@l 

~ATE "" TIME 

~ 
LEVELS 

.// DATE "-'-... TIME 
--•do 

BAG SAMPLES: N . CAVE-IN-DEPTH: @ 

WATER L s."' DEPTH ~ REMARKS: (All remar hould be explained on the 

~ back of i1e copy) 
SPECI TESTS IHrs. & Exi;•3on) 

~ .. --- --



AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT 

0001 
6. ISSU 0 V 

SOUTHERN DIVISION 0213KH 
NAVAL FACILITIES ENGINED.INC COMMAND 
2155 EAGLE DR., P.O. IOX 10068 
CHARLESTON, SC 29411-0068 

COOE F4CI LITY COOE 

11 THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS 

I!J The 1b0111numblr.::I10licit1tion ia emendld • •t fortll in l•m 14. The hour 1nd dltl .-cified for '9C9ipt of Off9r1 
lltldld. 

CODE .__ ____ _ 

"' ION NO. 

'" 
ia••9ftdKI. ii not ••· 

Off9rl mu1t ICllnowlldg1 rwc:e1"t of tf'lis 1menclment prior to tf'll hour 111d..;a• IOICified in tf'll &Qlicl•tion or 11 lll'llnded, b'f on. of thl followino rnettlocts: 
·-;,:··" (al Bv complltine l•ma 8 Ind 15. end retuming __ l_coPill of tf'I• emenclment: (bl Bv ICl!nowlldtino '90liPt of ttlia llN!ldment on 9ld\ COPV of the otter 

1ubmit18d; or lcl BY •oer1t1 leti.r or t1l19r11T1 wt'liell inch.ides a r1f1t1nc:e to tf'll 10lici1at•O"l ll'IO amend"""t numbers. F41LURE OF YOUR 4CICNOWLEDG· 
MENT TO BE RECEIVED AT TME PL4CE OESIGN4TEO FOR TME RECEIPT OF OFFERS PRIOR TO THE HOUR ANO 04TE S'ECIFIEO MA.Y RESULT 
IN FIEJECTION OF YOUR OFFER. If by virtue of this 1menoment you dllirt to cf'l1n911n offp 1trMdy aibmitm, IUdl cf'llng1 rnlV bl nl9dt bv ..... em or 
letW, orO¥ldld llCl'I ••egrwm or ien. mell:• rtfertra to 1l'le tollciGtion end this 1mendment. end i1 '9C9illld prior m ttie OClll'l•ncl f'lour 1nd dl19 .-Cif!C. 

12. Ac:c:ouNTING ANo APPROPR1At10N oATA m .. , .. ,,.a, 

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS, 
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14. 

-:;) A. TM!S C:MANGE OR0£R IS !SSU£0 l"URSUANT TO: (Sp.elf) ... u.ori,,,J TME C:l'IANGU S£T "ORTH IN I •11;.M lt ARE MACK IN THE CON· 
~ TRACT ORDER NO. IN ITEM lOA. . 

•. THE AaOvE NUM•EREO CONTRACT/ORDER :s MOOIFIEO TO REFl.ECT THE ADMINISTRATIVE CH4NcaES .............. 111 .. -. O~&. 
•.lll"O.ll .... iu.11 d•m. ttc.J SET FORTH IN ITEM 1t, PURSUANT TO THE AUTHORITY OF FAR 'I.JOI(•). 

c. THIS su-1.EMENTAL. AGREEMENT IS ENTERED INTO PURSUANT TO AUTH01111TV 01": 

o. OTHER ,.,,.cif) ,,,,,. Of 111odl(lc1ft011 ..... •weftori,,,, 

E. IMPORT ANT: Contractor Gd is not. 0 is required to sign this document ind return c:opi• to the iauing office. 
i•. 0Udu"1'10N oF AMENDMtNf1Moo1F1cAf10N <Of'iM&;J G ucl•.rli011 ,...,;,.,., LIJaldlliuolle1td0111.011N.rtnlN.rt...,_ .,..,. W5G.1 

JP-4 REMEDIATION AT THE DEFENSE FUEL SUPPORT POINT, CHARLESTON, SC 

Specification 06-88-0426 is amended as follows: (Continued on Page 2) 

EACH BIDDER MUST AClCNOWLmGE RECEIPT OF THIS 
AMENDMENT ON THE BID FORM. FAILUllE TO DO SO 
MAY CONSTITUTE REJECTION OF THE BID. 

E•clOt 11 orowl ... """"· 111 torma ana con111t1on1 of tll1 llocu"'9nt ,.,.,.naG In uem tA or lOA, 11 fleletofO,. c...,...., '9fftllM uftlftl...- .,._ 111 tuH tore• 
•11111 effect. · 

NSN 7MCMl1•lSl .. 07CJ 
-REVIOUS EDITION ~NUSA•LE 

UC. 

BY 

J0.101 ITAlllDAllD POllM• llllKY. lMi 

~·~-~-~---



N62467-88-B-0426 
Page 2 of 2 

In the "Table Of Contents" under "Division 1. General Requirements" add: 

"01600 Health and Safety Requirements" 

This section is attached to this amendment. 

SECTION 02050 DEMOLITION, REMOVAL AND DISPOSAL 

2.3.2 Regulations: Delete this subparagraph in its entirety and substitute the 
following: 

"2.3.2 Regulations: Comply with all applicable federal, state, and local 
storage, handling, and disposal regulations, as well as all DFSP facility 
operating, storage, handling, and disposal practices and procedures." 
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SECTION 01600 

HEALTH AND SAFETY REQUIREMENTS 

1.1 APPLICABLE PUBLICATIONS: The publications listed below are 
applicable to this specification. The publications are referred to 
in the text by the basic designation only. In addition to the 
requirements set forth in these publications, all additional local, 
state, and federal requirements relating to this project must be 
followed, including SC Department of Health and Environmental 
Control (SCDHEC), the Environmental Protection Agency (EPA), and 
Occupational Safety and Health Administration (OSHA) regulations and 
guidelines. 

1.1.1 American Conference of Governmental Industrial Hygienists: 
Threshold Limit Values and Biological Exposure Indices for 
1988-1989. 

1.1.2 Environmental Protection Agency (EPA): 40 CFR 261 
Identification and Listing of Hazardous Waste. · 

1.1.3 National Industrial Ocupational Safety and Health 
Administration (NIOSH): Occupational Safety and Health Guidance 
Manual for Hazardous Waste Site Activities, October 1985 . 

1.1.4 Occupational Safety and Health Administration (OSHA): 29 CFR 
1910.120 Hazardous Waste Site Operations and Emergency Response 

1.2 BACKGROUND: DFSP is a JP-4 jet fuel storage facility used 
primarily by the Air Force. In 1975, a leak was discovered in one 
of the seven tanks (tank 1) that resulted in a release of an 
estimated 83,000 gallons of JP-4 fuel. The fuel constituents 
contaminated a portion of the local groundwater as well as the 
unsaturated soils in the area. Following the release of the fuel, 
several remedial actions were undertaken to recover lost 
product. Benzene, toluene, ethylbenzene, and xylene, specific 
compounds of JP-4 fuel, have been identified i~ some of the 
monitoring wells both on and off site. 

Data obtained during subsequent investigations indicate a potential 
presence of contaminants that may present health or environmental 
hazards during site construction. 

1.3 SUBMITTALS: The Contractor shall submit a Health and Safety 
Plan as described below within 45 days of notice to proceed. 

1.3.1 HEALTH AND SAFETY PLAN (HASP): In order to perform the 
drilling, excavation, and materials handling and disposal associated 
with this project, a health and safety plan will be designed and 

06-88-0426 Amend. ·No. -0001 
01600-1 



implemented according to NIOSH guidance, October 1985 and OSHA 
regulations, 29 CFR 1910.120, July 1988. This program plan, as a 
minimum, shall incorporate the requirements listed and/or referenced 
and shall be provided, as appropriate, to any subcontractor or its 
representative who will be involved with the project. The HASP 
shall be designed to identify, evaluate, and control safety and 
health hazards and provide for emergency response for hazardous 
waste operations. The HASP shall follow all applicable federal 
(EPA, OSHA, NIOSH, ·etc), state (SCDHEC, etc), and local 
requirements. Following the requirements set forth above, the HASP 
shall include the following sections, as a minimum: 

1.3.1.1 Work Plan: The Contractor shall provide a work plan that 
consists of a site description and background as well as a 
task-by-task description of the events necessary to complete the 
project and the associated engineering controls to be utilized. 

1.3.l.2 Pre-site Characterization: Site characterization shall 
be performed to assess potential hazards of the work area. 

1.3.l.3 Work Zones: The Contractor shall clearly lay out and 
identify work zones in the field to distinguish those areas where 
the potential for exposure to hazardous materials exists. The 
contractor shall plan for, and exercise appropriate measures to 
control the operations of personnel and equipment in these areas. 

1.3.1.4 Air Monitoring: The Contractor shall describe the 
program for air monitoring. The program should include provisions 
for continuous air monitoring as appropriate. In addition, the 
program should specify the type of equipment used during the air 
monitoring. 
The documentation method should be specified as well as the 
frequency of monitoring. 

1.3.1.5 Site Safety Plan: The Contractor shall outline 
procedures to be used during activities at the work area to minimize 
risk Of injury or illness resulting from on-site activities. The 
specific health and safety concerns in this plan will deal with 
chemical and physical hazard exposure during the various activities 
associated with this project. Thus, all physical and all chemical 
hazards shall be characterized and addressed in this plan. The 
intent is that the Contractor will carry out these duties to the 
degree that injuries, occupational illnesses/unwarranted property 
losses are prevented, while at the same time, ensuring compliance 
with applicable laws and regulations. The Contractor shall place 
emphasis on individual awareness/personal protective equipment and 
emergency responses. The Contractor will design the Site Safety 
Plan to include, as a minimum, the sections listed below. 
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1.3.1.5.1 Personal Protective Equipment and Clothing (PPE): 
Describe the protective clothing and equipment to be worn by 
personnel during the various site operations. Levels of protection 
will be dictated by site constituents and air monitoring results. 
The Contractor shall develop and implement levels of protection 
required for the specific contaminants and contaminant 
levels associated with this site. The Contractor shall develop this 
plan to address upgrading or downgrading the levels of protection, 
as necessary, to meet site conditions. 

1.3.1.5.2 Medical surveillance Program: A medical surveillance 
program shall be instituted, meeting as a minimum, the requirements 
of 29 CFR 1919.120. A description of the medical surveillance 
program shall be submitted as part of the HASP. 

1.3.1.5.3 Site Control/Site Entry Procedures: Define site 
control and management measures and include site map. 

1.3.1.5.4 Decontamination Procedures: Establish 
decontamination procedures for personnel and equipment. All 
contaminated materials, including solvents, cloth, soil, and wood 
that cannot be decontaminated, must be properly containerized, 
labeled, and properly disposed of in accordance with all applicable 
federal regulations as well as SCDHEC regulations and DFSP facility 
guidelines. 

1.3.1.5.5 Material Handling and Disposal: All drilled or 
excavated material generated during this project shall be handled 
and disposed of in accordance with all applicable federal, state, 
and local statutes, regulations, and guidelines, including those of 
SCDHEC and the DFSP facility. The plan for material handling and 
disposal procedures should be developed under close supervision and 
guidance by SCDHEC and the DFSP facility. 

1.3.1.6 Contingency Plan:. Set forth a Contingency Plan 
according to requirements set forth by 29 CFR 1910 for emergency 
response plans for safe and effective response to emergencies. The 
plan will comprise two major sections: emergency communications and 
medical support and first aid. 

1.3.1.7 Project Responsibility and Organization: The purpose 
of the HASP is to protect all personnel and the surrounding 
environment during site activities and to satisfy OSHA requirements. 
It will be the responsibility of the Contractor to conform to and 
comply with all aspects of the safety program. All personnel will 
adhere to the Contractor's site Safety ~lan. The Contractor will 
utilize a qualified Industrial Hygienist (IH)/Site Safety Officer 
(SSO) who will be responsible for enforcing strict adherence to the 
HASP. 
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1.3.1.7.1 The Contractor shall provide a IH/SSO to monitor 
site activities. The IH/SSO shall have the authority and knowledge 
necessary to implement the HASP and verify compliance with 
applicable safety and health requirements. The Contractor shall 
select an IH/SSO and submit a statement of his/her qualifications 
for approval to work on this project. 

The IH/SSO shall have the following qualifications: 

1. A sound working knowledge of federal and state 
occupational safety and health regulations: 

2. And shall also have formal educational training in 
occupational safety and health adequate to comply with current OSHA 
requirements and will submit evidence of training. If necessary, 
the Contractor shall subcontract an independent IH/SSO, subject to 
review and approval by the Navy. 

The IH/SSO has full authority for determining levels of PPE 
during construction (based on air monitoring results and the HASP). 
Additional responsibilities include: 

a. Preparing an effective site safety plan for the 
project: 

b. Categorizing and identifying to the project staff the 
levels of potential exposure to dangerous levels of hazardous 
materials: 

c. Assuring that adequate and appropriate safety 
training and equipment are available for project personnel; 

d. Arranging for medical examinations for specified 
project personnel. 

1. 3 .1. 8 standard Operating Procedures (SOP): SOP are thoise 
activities that can be standardized (such as site entry, excavation, 
drilling, decontamination, respirator fit testing, etc.). 

1.3.1.9 Training: The contractor shall provide evidence that. 
all persons working at the site have received health and safety 
training as require~ by 29 CFR 1910.120. 

The above list of HASP sections shall not be construed as complete, 
but rather provides a framework for the Contractor. The HASP shall 
be reviewed and approved according to requirements outlined herein. 

*** END OF SECTION *** 
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SECTION 01011 GENERAL PARAGRAPHS 

N62467-88-C-0426 
Page 2 of 4 

9. GOVERNMENT REPRESE~TATIVES: At the end of the paragraph, add: 
"The Government reserves the right to perform environmental sampling 
and/or well sampling during the construction process." 

SECTION 02225 EXCAVATION, BACKFILLING, AND COMPACTING FOR UTILITIES 

1.4.4 Reports of Field Testing: Insert: 

"d. Surplus Soils Tests: Submit to Contracting Officer the total 
Petroleum Hydrocarbon and EP toxicity metals test results for 
composite sampling of well cuttings. Two composite samples each are 
required for excess soils and for well cuttings. 'Composite sampling 
and analysis shall be performed as outlined herein. These test 
results shall be reviewed by the Contracting Officer for proper 
disposal classification and disposal approval." 

1.6 CRITERIA FOR BIDDING: Add: 

"d. Assume excavated soil and well cuttings are non-hazardous; thus 
excess excavated soils (not used as backfill) and well cuttings 
should be assumed to require non-hazardous solid waste disposal." 

1.7.4.1 Delete this subparagraph in its entirety and substitute: 

"1.7.4.1 Dispose of excavated material as indicated herein. This material 
shall not obstruct the flow of streams, endanger a partly finished structure, 
impair the efficiency or appearance of any facilities, or be detrimental to the 
completed work." 

3.2 GENERAL EXCAVATIONS: Add the following subparagraph: 
I 

"3.2.2 Excess Soil from Excavations: Excess soil from excavations shall be 
stockpiled, composite-sampled, and covered on the DFSP facility. Well cuttings 
shall be containerized on-site and composite-sampled. Composite samples shall 
be collected according to methodology outlined in EPA SW-846, 2nd edition. Six 
random grab samples shall constitute one composite sample. Two composites are 
required for the stockpiled excess soils and two composites are required for 
the containerized well cuttings. Composite samples shall be analyzed for Total 
Petroleum Hydrocarbons (EPA Method 418.1) and EP toxicity metals by a 
SCDHEC-approved laboratory. These test results shall be reviewed by the 
Contracting Officer for disposal approval in accordance with SCDHEC disposal 
requirements. The Contractor shall obtain all necessary permits and approvals 
required for this disposal. 

If waste designation indicates a scenario other than suitable and 
non-hazardous, these waste materials and soils shall be removed from the limits 
of Government property in accordance with all federal, state, and local 
disposal requirements, and shall be approved by the Contracting Officer. All 
applicable permits and approvals must be obtained. The hazardous scenario 
would constitute a change in contract and the contract price would be adjusted 
in accordance with:,the clause "Changes" of the contract clauses.", 

~. 
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3.9.3 Disposition of Surplus Material: Delete this subparagraph in its 
entirety and substitute: 

11 3.9.3 Disposition of Surplus Material: Surplus excavated soils not 
required or suitable for filling, backfilling, or grading shall be stockpiled, 
covered, and composite-sampled using EPA Method SW-846, 2nd edition. Well 
cuttings shall be containerized and composite-sampled by the same method. Six 
random grab samples shall constitute one composite sample. Two composites are 
required for the stockpiled excess soils and two composites are reQuired for 
the containerized well cuttings. Composite samples shall be analyzed for Total 
Petroleum Hydrocarbons (EPA Method 418.1) and EP toxicity metals by a 
SCDHEC-approved laboratory. These test results shall be reviewed by the 
Contracting Officer for proper disposal classification and disposal apyroival. 
Upon approval by the Contracting Officer soils shall be removed from Government 
property in accordance with SCDHEC disposal requirements. Comply with the 
requirements of Section 01560, "Environmental Protection," Section 02225, 
"Excavating, Backfilling, and Compacting for Utilities," and Section 02670, 
"Rotary-Drilled Extraction Well." All surplus soil materials shall be removed 
from the Government property within 30 days or as approved by the Contracting 
Officer." 

3.10 FIELD SAMPLING AND TESTING: Insert the following as the first sentence 
of the paragraph: "Perform composite-sampling for excess soils and well 
cuttings as described herein." 

SECTION 02670 ROTARY-DRILLED EXTRACTION WELL 
2.1.6 Auxiliary Eguipment: Delete this subparagraph in its entirety and 

substitute: 

11 2.1.6 Auxiliary Equipment: Provide a large loosely covered holding 
container for temporary storage of well cuttings. Provide containers and/o,r 
equipment necessary to transfer well development waters to existing 10,000 
gallon holding tank on DFSP facility." 

3 .1.1 Drilling: Add the following subparagraphs: 

11 3.1.1.l Cleaning of Drill Equipment: Contractor shall steam clean drill rig 
and equipment before beginning and after completion of project work. 

For extraction wells 1 - 17 Contractor shall thorughly rinse (potable water) 
and remove all soil material and residue from drill rig and drilling equipment 
before proceeding to each subsequent hole on the DFSP facility. Dispose of the 
rinse water as specified for well development water. Dispose of the residue as 
excess excavated material. 

For extraction well 18 (EW-18) located on Valley St. Contractor shall ensure 
that ALL cuttings, fluids, and development waters are contained and collected; 
also, ensure that soil and muds do not spill from the drilling equipment and 
rig during relocation to the DFSP facility. 

3.1.1.2 Order of Drilling: Contractor shall begin drilling at extraction 
well 18 (EW-18)." 
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3 .1.5 Well Development: Add the following subparagraph: 

N62467-88-C-0426 
Page 4 of 4 

"3.1.5.1 Well Purge/Development Water: The well purge/development water 
shall be placed into an existing 10,000 gallon holding tank located on the DFSP 
facility. The method of placing these waters shall be in accordance with all 
regulations and guidelines set forth by SCDHEC and EPA. DFSP personnel will be 
responsible for the testing and disposal of these waters." 

3.2 WASTE DISPOSAL: Delete this paragraph in its entirety and 
substitute: 

"3.2 WASTE DISPOSAL: Dispose of waste, materials, excess excavated soil, 
and well cuttings according to appropriate waste designation. Excess soil from 
excavations shall be stockpiled and loosely covered on the DFSP facility, and 
well cuttings shall be placed in a large loosely covered holding container. 
Soil composites for the stockpile and for the containerized well cuttings shall 
be collected according to EPA Method SW 846, 2nd edition. Six random grab 
samples collected from upper and lower portions of the load shall constitute 
one composite sample. Two composites are required for the stockpiled excess 
soils and two composites are required for the containerized well cuttings. The 
composites shall be analyzed for Total Petroleum Hydrocarbons (EPS Method 
418.1) and EP toxicity metals by a SCDHEC-approved laboratory. Based upon 
these results, the Contracting Officer shall approve disposal in accordanc·e 
with regulatory designation. For purposes of bidding, Contractor shall assume 
that non-hazardous solid waste disposal will be required; all requirements of 
Section 01560 "Environmental Protection" hold. If waste designation indicates 
a scenario other than suitable and non-hazardous, these waste materials and 
soils shall be removed from the limits of Government property in accordance 
with all federal, state, and local disposal requirements, and shall be 
approved by the Contracting Officer. All applicable permits and approvals 
must be obtained. The hazardous scenario would constitute a change in contract 
and the contract price would be adjusted in accordance with the clause 
"Changes" of the contract clauses." 
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SECTION 001 01 

INSTRUCTIONS TO BIDDERS 

CONSTRUCTION CONT~ACT 
(SEALED BIDDING PROCEDURES) 

1. BIDS: Instructions.to Bidders and Standard Fonn 1442 (Solicitation, 
Offer, and Award), shall be observed in the preparation of bids. Bidders 
shall affix their names and return addresses in the upper left corner of bid 
envelope. Envelopes containing bids must be sealed. 

1.l Submission of Bids: Bids shall be submitted in triplicate on Standard 
Form 1442 and, bids exceeding $25,000, shall be accompanied oy Representations 
add Certifications-Construction Contract (Sealed Bidding Procedures) and a bid 
guarantee as stipulated in the paragraph entitled "Sid Guarantee" of tne 
Instructions to Bijders. 

1 .2 Basis of Bid: The basis of bid shall be lump sum price for the entire 
work, c0mplete. 

1.3 Hand Uelivered Bids: Al.1 hand delivered bids must be deposited in tne bid 
box of the Office of Connnanding Officer, Southern Division Naval Facilities Command, 
2155 ·Eagle Drive, N. Charleston. SC 29418 

prior to the time and date set for bid opening. Any Dids submitted Dy nano 
after the time set for receipt will not be accepted. Telegraphic bids will 

"Submission of Bids". 
not be consitlered in accordance witn tne solicitation ~revision entitled • 

2. PRE'-BID SITE VISITATION: To inspect the site of the work prfor to bid 
. opening, an appointment must be made With Resident Officer in Char~e of Construction 
Bldg NH-52, Naval Base, Charleston, SC 29408 

· Telephone No. (803) 743-3630 • A minimum of 48 hours notice is 
required prior to the time of the visit. 

3. CONDITIONS AFFECTING THE WORK: Bidders should visit the site and take 
such other steps as may be reasonably necessary to ascertain the nature and 
location of the work, and the general and local conditions which can affect 
the work or the cost thereof. Failure to do so will not relieve bidders from 
responsibility .for estimating properly the di ffi cul ty or cost of successfully 
perfonning the work. The Government will assume no responsibility for any 
understanding or representations concerning conditions made by any of its 
officers or agents prior to the execution of the contract, unless included in 
the invitation for bids, the specifications or related documents. 

4. NOTICE OF PRIORITY RATING FOR NATIONAL DEFENSE USE (MAY 1986): Any 
contract awarded as a result of this solicitation will be a DO-C2 rated order 
certified for national defense use under the Oefense Priorities and 
Allocations System (UPAS) (15 CFR 350). The contractor will be required to 
follow all of the requirements of DPAS. (FAR 52.212-7) 
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5~ MtAJ1tUIIL.nY- ;far' Sl!l!tcllelt«Tt©.tmS J£J:s.rm :EM THE DOD INDEX OF SPECIFICATIQWS 
m~'.3#WiWS'. tdtSS'.1 tm r9.141~ s,i•~.'.f.e copi~es of specifications cited in· 
tJil1b-Sid1Hci\t~ti61Fr'IB$i1' t>;e ob.tai:.metf _f&y &ulllmitttng_ a written request to .the 
t.lllllPJ!l>1l~ ·~t.lil!t. Hs.t:s(•.L .!i>.el:f£WI. tt:l\e: ~~~$t.· tnlllst cemtai n the title of the 
$11lKffireai1ffr{!)1n ... 'itts-umt!le:r, ate.:" ~ii!Pl\llfcaibte ame:ru:lment(s), and the $oltcitati:on 
4>'1"'-oqan'tNte.t. .~er .. ·:n:in1'-CC.ase.a.L1U1l'i'~~:.·.telephone or telegraphic requests are 
8:¢~tl)P.~ie.. \te;ll$1ill'ta:rr·y ·s:-taurnEiiams:, wif!ttc:: .a.re not avat-l:abl e ·to Offerors and
~utt•Ps ft'ami,,,'9Jwe~~$f.>ll!lt~S,, ·w.1,a-e 0ib.tained from the organization 
"e"*'~Hliilf..e ·0tt11r- ·:tJoil'tr"~·JiPP_.e!!»ft!arttieiirro,. "Ila iLm:te:na'tlc.e 1 -or publ i catto n. 

C.Olllll:aHilid!'i1rnig _ O;ff ii te·r 
U •. s. ·1~aral1 ,'.~:aHutiem.- •~r-e:rms. . .tem:te:r 
·i1Q1l' "1'.aintr- --Au.maie 
!lhl:tifllliq,te··ili!ll,. ~!PiA l!l2Q 

, leilte~ ~r.· .. ~ ...... ., ..................... ., ......... 83429$ 
-!WeS:te-m: ,_ \!lf!l!i~~ ,~er., ........ ., ..... " ~ ......... 7lQ.;6TCl-T6S5: 
·1e:lepnc11e N!lurOO.e:r-............................ ~···· H ••• C2l5l697'--33'2J 

fFAR 52 .. 2J0-2) 

6. JtMl·~ttJrn ~ '!ESGJU'Plttlltl'S U:STED IH uoo U·FR!CTUE 5000 .. 19-,L~ VOLUME n 
~- Mi40 ~ bill))fi!S. .ifi!fiii :1tquhi'th:rn Man.ageme-nt Systems and Oata 
fti.Cjllilf~s t~fil:tl"'l Llirt, aaJ· flfrecUv·e 50QO.l9·L~ VallIJJle Ii, may also b.;: 
O~lt'~ ·from tl&ie -~!Pill ty pwint 1 isterd: t:terei' n. When re:qt:.1.es.ti r:i9 a data· ttem 
~t-l'l:, ·t.l'Jke PQ\•st sball Ctte tt.i'e applicable data: ftem namber--s-et forth 
il'l tJn.~ ~li-ettartfol'lL CDF"A.RS s2 .. 210...:7oon 

7. A~ltLABILflY Olr SPECIFICATlel~ -A~D STAN:OARUS ~OT LISTED IN DODISS, DATA ITE 
Mi ·imtlil#td·mr LESTE:D .IN OiUD llIRECTlVE -50:00.19-L,, VOLUME II, AND PLANS. 
WI&!,. *lllf"t!V'UR'"' P!Mt!tUuttr 'tl'OtllfMEtins (JUN'E 1977): Tne specifications, 
s;"f~rnl$~ pf~·,,.s, di"awirrg;s, iesc:r-ip-tians., and. othe:r perttnent~documents c..:ited 
i:lllt thils. ·s.:~Hct.tattan mlY be o:btai-ned by submitUng. _request tq the office 
is..s.uh~ thti s S€l-1 i:Ci'tatio:n. lle.ql.iles:ts should 9iv.e- tile number of the. 
~lii:'ct'Rtto·n ,ai:m tlire_tttle aiad. n.umeer of ttie s.pecffication, standard, plan, 
~'iii8l8 '$/V- .o.~r,.perti:irre:nt dm:u.me:Rt reque:s.ted,. exactly as cited in this 
s,f); H-ctt.att err~ t ~ hll9.S 52. L 210-700 2 ) 

~. A~tb.:,~ILm FQllil [X:PIM.INiHIOPt Of SPECIFICATIONS, STANDARDS, PLANS, 
llJlWf'!liS,,"UJfTA 'l!9f'°ll$ESt:JtrP1raiS-, A-HD: OTHER PERTINENT DOCUMENTS (JUNE 1977): 
'11iiie: !al~itfteattf~pr,~-. s:t.aiiiiialP'ds. ~ ptans. draw1 ngs, · descriptions, and other 
Jt'l'\inm.el't.t d©;e.mmePLts. ctted in tt:rirs solicitation may be exam.ine.d a.t the Office 
@f 'tlll!e . tfll11Tlra>J'l:dt nq ~ffte:er ~ .S'ilu t.tner n Division, Nava 1 Faci 1 i ti es Engineering 
~~-, ·chaPl'es.too, SC.. t.9-FAiS, 52~210-7003) 

2'.. "fl!ift SMALL BUStNESS SUE STANDARD APPLICABLE TO THI-S CONTRACT rs AS FOLLOWS: ** 

SIC CODE 

162:3. 

. IIDUST~l!'" sua1Ni!lUSTR y 
8~ ·tlASS-J)F ~OOUC.TS. 

Wateri Sever· P±ife Lin1ar Communicatio.n 
and Pol>2er Eine C0nst:rnction 

ANNUAL SIZE* 
STANDARD lMAXIMUM 

IN MILLIONS) 

$17,000,000.00 

• ·A~l"'a~ a<1'1'!1UR T recei p..ts tor· 'tl'te 1r.Jll'e~dtfl!9' tt'tl""ee fi:scal ye-ars. 
** f·n ~ ,>rt1Cttr"4it1.@t1rt. is not a h'.l'~} SmatH. liWtsines;s Set-Astcte.. Ttte abo•ve srr:a 11 
b~iM!SS. stze ~ta,ndard i's. solely for use- in d:e-ter-mi.na:tian of size of fir-m. 
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10. BIDDER'S QUALIFICATIONS: Before bid is considered for award, the bidder 
may be requested by the government to subm1t a statement regarding his 
previous experience in perfonni ng comparable work, ni s business and technical 
organization, financial resources, and plant available to be used in 
performing the work. 

11. BID GUARANTEE: (Applicable only to bids exceeding $25,000.) To assure 
the execution of the contract and the perfonnance and payment bonds, eacn 
bidder shall submit with its bid a guarantee bond (Standard Fonn 24) executed 
by a surety company holding a certificate of authority from the Secretary of 
the Treasury as an acceptable surety, or other security as provided in 
Contract Clause "Bid Guarantee". Security shal 1 be in the sum of 20 percent 
of the largest amount for which award can be made under the bid submitted, but 
in no case to exceed $3,000,000. The bid guarantee bond shall be accompanied 
by a veri fax or other facsimile copy of tne agent's authority to sign bonds 
for the surety com~any. 

12. PUBLIC OPENING OF BIDS: Bids will be publicly opened at the time set 
forth in this solicitation. Their consent will be made public for tne 
information of oidders and others interested, who may be present eitner in 
person or by representative. 

13. CONTRACT AND BONDS: (Applicable only to bids exceeding $25,000.) Within 
10 days after receipt of award the bidder to whom award is made shall furnish 
two bonds, each with satisfactory security; namely, a perfonnance bond 
(Standard Form 25) and a payment bond (Standard Form 25A). The performance • 
bond shall be in a penal sum equal to 100 percent of the contract price. The 
payment bond shall be equal to 50 percent of the contract price, except that 
it shall be 40 percent of the contract price if that price is more tna~ 
$1 ,000,000 and not more than S5,000,000, and in the fixed sum of $2,500,000 if 
the contract price is more than $5,000,000. The bond of any surety company 
holding a certificate of authority from the Secretary of the Treasury as an 
acceptable surety on Federal bonds will oe accepted. Individual sureties will 
be acceptable. At least two individual sureties must execute the bond and the 
net worth of each individual must equal or exceed penal amount of tne bond. 
As an option and in lieu of sureties, the bidder may deposit with the 
Contracting Officer cash, bonds, or notes of the United States, or certified 
check drawn to the order of the Treasurer of tne United States, or such other 
security as the Contracting Officer may deem necessary for the required amount 
of the guaranty, under the agreement that the collateral so deposited shall 
remain in the possession and control of the Treasurer of the United States for 
at least one year after the completion of the contract •• The contract time for 
purposes of fixing the completion date. default, and liquidated damages shall 
begin to run 15 days from the date of award, regardless of when perfonnance 
and payment bonds are executed. -

13.l. INDIVIDUAL SURETY: As prescribed in FAR 28.202-2, individual sureties 
are acceptable for all types of bonds except position schedule bonds. In 
order for the·Contracting Officer to detennine the acceptability of of 
individuals proposed as sureties, all bidders/offerors who submit bonds which 
are executed by individual sureties are required to furnish the following 
information in support of SF -28, Affi dvi t of Indi vi dua 1 Surety, with the . 
bond ( s): 
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qi);) ~ ~11~1tre ~'iJ>~lt¥R {E)lf ~'l ~r@erty. offered, supported 11y ''fJ""F-oof * 1'lftt11~ .. -~ ~JS ~ 1'tlf1t1Jfl! ~li1Jllitml ~at .atb'$'"°tf'a.Ct of t ;-i1 e, and a cert i fi e'l! 
~-~ '* ~ ~1t;; 

tE•» t .. Jfi' .. IA.. ~-'lJ~ !§b~(s:} and income statement(s) with ·a 
~-... :,..,ii.l'hiif&'"n ·• ~ iir~li-~ii@'ialJ ~"t.y.; 

~)) ~~~if~ ..,.ai.s~il of net value o-f ptoperty_ offered.; 

'f(.tlt}) ~ ~if!tii~~ :b(y li0ce"i;rsed :atta~r.iey '<>'f' 'mle .tompa-ny ·;o·f 
~·-%rot'~~ ~f!)~ \\Wil'!i~ te--~~st <«F!Jai~lt -a~l rp~~ n~~-d:; 

(($1) IA <ti~1t .}J i!Slt ~ ra~n ro~her ra:t>•n:Ci:s .:on 1whfch ·~:e YnWi·.q:i~u:a 1 t:s 1a 
~~ ~ ~-0% ~l" ••ifhii:t'h ~ ·lirntt:;w:;~u-ei•l 1~ '"f'e'.qf.l.e.s't'i'~ "to :be ia :-s~ty., 
"%~~ ~-:tr. :a ::s"toatuel!ie'h1: .:a:.s :t1> :tlfe .ffecrce'n1: :c:oin}l1-:e:ti o·n :o'f 'th-e:se :l)trooe:a .J.oo:s • 

~% li~a't1i~ 1% ~'t~'to/ -~ -~n=a·b'li:! 'tt:fe ~o·¢e'r'tirne-n~t 'to ·~.val:ua"t-e 1tne 
:g~~li~ -01' ~ ~t.:Y·· ~1ilYV'.e ""to :f.~trrti::Sh :th1..S ifn"foo"flltlaitlo-n ·m-a:Y 'r-.e's.utt ·:fn 
~~-, ::a-it 1ttff~ ~~Y ia .. ni'.1-:a ctie'Wrm'i n~a~t'i'.b·n :oi' ... no'rr~.sponsi~bi 1-:;·ty. 

~iti.. ~•tn·~ijJ~ 1>.Ll\NJ:aP.;e,11~1'~-·rn. uJ'f~~"'trll:'ml.JSo1~;clfta"t·tons :9ll'ly J.: Th~ 
'"s.OJ".c~a¥.w·l .o~d't ~ 11 :t:>e ~r~q.ah·ed, 1 f it "is a la·rge bus·i ness co·ncern,. ·to 
:&rmfn'litt ,;11·s "~Wo'iil=tf'.a:C~ti ng :Plern:s 'f:o't :small :Business :and :Srtlal 1 Oi sadvaritaged 
~U"-S'!i~:& .W~rtfs" ~o ~e i~s-sucaig {)'ffi~ce ;pu·r:saant. to .Contr.ac't Cl aus·e entitled 

1'~lll!~ IS116!S1~rs-;; ~mt :small 0-i'.Sattt;tta""riitfa~l!.d •Busin~.ss Sub·co·nt>ra.cting Plan" .prior ~to 
~~ ~ ~.e:$".t ·from tne GO"ntr.ac·ti n:g .Ofifi,cer ·w·i'~hfn the,. t;me. s.peci fied. 

1'.5-. ~bi.Ju .::·=- ·R-r·J-l-K:f"M.£N.T _f.OR. ~flR1'1A,}lV~ ~Cl-ION_ TO "ENSURE EQVAL EMPLOY1'1ENT 
· , 1. • : __ -: • ·t:f:e 10": 'Nfi" .s at~t-en'tHrn '1 s ca .e o . e qua 

-~"'-Y ~ . · ~:ti ""t-h -A-ftfii·•rnn1it'ive Ac\tto11 Compl i a nee Requirements f.or 
~~~liWn ;c~ta.l:'J'Sie iff'f r·~M~ :to·H~··i~:tion. ·:rhe goals for minority ana female 
~-ltii~. 'e'Xli~e-s~ Yn :~·e'F.d"e'tl:ta.g:e ter.ms for the co-ntractor 1 s aggregate 
·~ i"h ~:c11 :tr\84:1:e .Qn 'a"l 1 .C"fi'fl·~r-uction •work i"n the covered .area, a·re as 
~~~~:: 

Goals fo·r Female Parti:Cipation 
for each Trade 

a. The·se goa 1 s ~~ iifp;p.1-:i;Ga.b l:e to .all .the Contractor's cO'nstructfon 
. work perfonned i'h ft;h~ ;oo.~~ed al".ea. If. the Contra-ctor .pe'rfonns 

construction work 1itn~ ~·ralfhtca'1 ;trre·a loca"te'd o-u'tsi~cu~--t>f the.co.vered 
area, tne Contrac'tcfr :s·ha11 ap.ply :the :go:al s esta,b 1; shed for the 
.ge-ogra'{>hi cal .are.a ~.e ·~ 'ltW}l"k •i:s -~1Uii.11ally 'p:erfformed. Goals are 
j)lfbli~s"Jl~-r. -~-riodfcal'ly 1n i:~ ~1 ~~·gi:S'te·r in notice form, and 
+~se ~!loti ·~::: may l1e ;(Jbl:a"ftie~ ~rOTn ;any Office ·of f-ed·er-a 1 contra·ct 
.Comp ·1 ·; a '1Cie rf>rog rams .:crff 1--0'e • . 



b. The Contractor's compliance with Executive Order 11246, as amended, 
and the regulations in 41 CFR 60-4 shall be based on (1) its 
implementation of the Equal Opportunity clause, (2) specific affirmative 
action obligations reqtJired by the clause entitled "Affirmative Action 
Compliance Requirements for Construction", and (3) its efforts to meet 
the goals. The nours of minority and female employment and training 
must be substantially uniform throughout the length of the contract, and 
in each trade. The Contractor shall make a good faith effort to employ 
minorities and women evenly on each of its projects. The transfer of 
minority or female employees or trainees from Contractor to Contractor,. 
or from project to project, for the sole purpose of meeting the 
Contractor's goals shall be a violation of the contract, Executive 
Order 11246, as amended, and the regulations in 41 CFR 60-4. Compliance 
with the_ goals will be measured against tne total work hours performed. 

c. The Contractor shall provide written notification to the Director. 
Office of Federal Contract Compliance Programs, witnin 10 working days 
f·:>llowing award of any construction subcontract in excess of $10,000 
at any tier for construction work under the contract resulting from tnis 
solicitation. Tne notification shall list the: 

(1) Name, address, and telephone number of the subcontractor; 
(i) Employer identification ntJmber of the subcontractor; 

(2) Estimated dollar amount of the subcontract; 
(3) Estimated starting and completion dates of tne subcontract; and 
(4) Geographical area in which the subcontract is to be performed. 

d. As used in this Notice, and in any contract resulting from this 
solicitation, the "covered area" is: SC-Berkeley, Charleston, North 
Charleston, Dorchester. 

(FAR 52.222-23) 

16. LIST OF OFF ICE OF FEDERAL CONTRACT COMPLIANCE OFFICES APPLICABLE TO CONS TR 
UCTION PROJECTS SPONSORED BY THE SOUTHERN DIVISION, NAVAL FACILITIES 
ENGINEERING COMMAND: 

REGION 

IV 

VI 

STATES 

North Carolina 
South Carolina 
Kentucky 
Tennessee 
Mississippi 
Alabama 
Georgi a 
Florida 

Louisiana 
Arkansas 
Oklahoma 
Texas 
New Mexico 

ADDRESS 

OFCCP/ESA - Atlanta 
U.S. Department of Labor 
1371 Peachtree Street, N.E. 
Room 111 · 
Atlanta, GA 30367 

OFCCP/ESA - Dallas 
U.S. Department of Labor 
525 Griffin Street Bldg. 
Room 505 · 
Dallas~ Texas 75202 

6 

TELEPHONE 

Conrnercial: 
(404) 347-3200 

C.-erchl: 
(214)-7'7-~ 



1 icatle in Total or Parthl 

· :·-. ec i-a 1 :t..F~e {.~A'Q"a<r"~o~s. -:nie ;;cOlle-er'n .-.wfl l ;;!iYel"form 
··n01t 1i·ncl-u·d;ng ·.the:.;.co:s.t of 

1fFAR .. "52.:2r9 .. 14) 

, •a. 1 OUili1tfA't4l®N '~~E~·W:(}r<K : ··f:t4e ~cn:-k iTaescrttt~d m:reretn t. s '"'de.stgr.ia ted 
· ·:J! · ~ ,r~~ .. ·~~ '~i·· · - • .·. " -for purposes ·described in 
~4liii'nL~r1Ji6ijs 6"N-:~sus13°0Nr·~p;tf1fnr-racr f9a7 i ". · · -

fg. · ',. f{'.i;,t~C£ .:lt}~[flli11H ·11{;,_;G1JNTl:{A~19R. .f'.~PR J ~~4) ( ltcab 1 e to 
,,r.r,.,'i:l>.ml"l!! .. llt - ~- · 1;c ;,;~;:t:1~!~i:..~Y- : ':'tie on.tractor sha . per orm on tne site, 

·:a:r.fd ·~'Jrth ''l:-'l?s~~n~tfgani·za'ti1'0n, ~'work -•e'.Qu i val ent ito ·at 1 east 20"percent of ~he 
'"t~1a'l a.mir~t~f1"tihe ··wcr~k ".;-to'~be;.Jt~Y..f(fliin~d under the- contract. This ·percentage 
"llftlayll§e~liillitl~d;:;19y;;~a '&j:pp~r11mental :agi?eement to this contract if, during 
~fi'fb"fftlf.l9·9 :11'he ~rk, '..'ffle~:.eontli'i~tO'r"'t.equests a· reduction and the Contracting 
!'J~ff·eerRQi'ftmfift'~s"'that 'tne reducUon would be. to the advantage of 'the 
·~~"'1fiief\t. (FAR 52.236-1) 

:·~o. :msi .. x.:or.:JJPR.:.BQJLt~E ·.eQ~T~ft .. (OCT 1987) ( l_icabl e for sol i Ci ta ti ons 
.~.t;gxtteg .,., .5 ,_QOO l QQ~O : . . 

\•fa) . Except -as provided in p·a:ragrapn (c). below, the Contractor shall 
•'di-splay -pr0mi nently in conurron:-·wo.,:.k.:,are~s•wi thi.n business segments- perfonni ng 
~rk m'lder DoD contracts, ··moD.iHottfne P.'eS:ters prepared by-the Office of the 

Inspector General, DoD. 
(b) DoD Hotline Post'e·f.!s1'fmay:'il3ie·.\"t>"J).tarned'fftom the DoD -Inspector Gener.al, 

~ Jl:iTN: Defense Hotline, ·4QOIAf!mylifNa:vy c-Drtte ,wW1as'fr1·rfgton, ":DC ·.22202;2884. 
(d The Contractor nWt1d'·:not.~c~plya:with:paragtaph {a)·.above, if the 

·Contractor has''.esta-b1; shed·T.aM!tieo1fllia:;ni:•Sln, s.o:ch.t1as-.~a: hotline,; by Which employees 
ay 'Rlpcriit t.&u speote!d i trstar:rce s 'of-::'ifmp-P~p:er;.octr.i40·ct, ,;and· tnstructi ons that 
-·'&~~fge·!ff>ployee.~ fO make'sliCh r:poits. 



21. SOLICITATION PROVISIONS INCORPORATED BY REFERENCE {JAN 1989): This 
solicitation incorporates the following solicitation provisions by reference, 
with the same force and effect as if they were given in full text. Upon 
request, the Contracting Officer will make their full text available. (FAR 
52.252-1) . 

52.214-1 Solicitation Definitions-Sealed Bidding {JULY 1987) 

52.214-3 Amendments to Invitations for Bids 
{NOV 1988) 

52.214-4 False Statements in Bids {APR 1984) 

52.214-5 Submission of Bids (APR 1984) 

52.214-6 Explanation to Prospective Bidders (APR 1984) 

52.214-7 Late Submissions, Modifications, and Withdrawal of Bids 
{APR 1984) 

52.2)4-18 Preparation of Bids-Construction (APR 1984) 

52.214-19 Contract Award-Sealed Bidding-Construction (FEB 1986) 
(Applicable if aw3rd exceeds Sf0,000) 

52.233-2 Service of Protest {NOV 1988) 

252-204-7007 Commercial and Government Entity (CAGE) Code Reporting 
{OCT 1987) 

22 S}1ALL BUSINESS SET-ASIDE: {FAR 52.219-6) In the Contract Clause "Notice 
to Totd1 ·Small Business Set-Aside" is hereby DELETED. 

***END OF SECTION*** 
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REMOVE THE FOLLOWING BID 

SUBMITTAL DOCUMENTS AND 

SUBMIT 3 ORIGINALLY SIGNED 

SF1442'S, & 1 ORIGINAL SET 

OF BID BONDS & REPRESENTATIONS 

& CERTIFICATIONS 

TO 0.5I.:...:;:\ BID RES LL TS, CALL 803/743-0922 AFTER 9Af1 O!\ THE 
BfSl~ESS DAY FOLLO~I!\G BID OPENING. 



:OlDlbt{ ' . 

~~t!dlt ..... ~ ~:mN ........... ~ ~ 

·~1~ ~JMtQE., lM> llflk i41DE 
·~,, $1:: ~u~ 

9£ 
:TP-4~ 
~'.limi'iE ~ ~[' ~ 
•em111'1Ru•t1mm, '£ 

• 
~~: B~EN :$250.,00'.0 and $500,000 

.B.-'AOlll'HLSS OFfl It TO 

SAME AS BLOCK 7 

\ 

. 'S.l°loLCPHONI oNO. (-luducl<' 01·,•a.codcJ (l\'0 CQLLFCT C.11.LSJ 

TO OB'TALN EBB RESIILTS: .DALL 743-0922 

SCJllCITATI.ON NO. N62467-88-B-0426 

,_ :•~ .. ~~ J..S$IlED. J.11RS1JANT TO Sf<<ALL BUSINESS 
TI'IVENESS nEM@'JNSTRATION.YROGRAM. 

-·---·--
ri i'treretmtd9'et'Or·sha1: t•'•)·n r-erfvrrnance wrthm 11'0 ,:;il1•11Clar. cl<1vs ancf cn11111lt·t•' 11 withm . 180 ... calendar days after receiving 

&~ttl, :Q·nut.::~ :\· ::roc;et;d Thf'SJ}erforn1anr.e> 1H:riod is @ mand.itory, 0.negotrabk? .(See ·---· --· ·-·----- ---:-. ---- .) 

--~~~C'li:'i£J'R•McfS:T·Fl~fSH•~tslY"R~tlfR'.SD P~ RFOllMANCE·ANO PAYMENT BONDS? 128. CALENDAR DAYS 
flf "'¥1/S, "•jlfttrtftrt't':wlthin hctu• ·mtJny rdl,.11ila1· <l'r:/\"~•ci(fcr au•nrd in f lt•m 12 ll. I 

~ves QNo ·15 
fl.:wbff.'f'Ef'f;rALi'sOLIC IT Ai ION R F.:QUI RE'M~TS: ,_...._ ____________ _ 

·A.'S alo:!d offers m orig1na' and __ .i.. coplCs to pr!rfm 111 ttw work required a. c• d11c• <ll thE' pli.11.1! specified tn Item 8 l>v.-2..:.30-.pm (hour) 
lucn1 time 1.8._july 1989 ..... (date!) 1tl·th1s is 'ff SP<.il•~d·llld solicilation. oflms will hi~ p11blidy opened at that timr: Scaled l~rwelopes 

<.• 1nw1n1ng offers shall bi~ marked to shfllW·thc offntm 's piame ;md address, the sohutation·numbm, ,111'1 the date and lime offers are due 

·1.~tfosnresubi"C\ t•:, :'•l 11 1 work r. q:11r.•111M1t~ . .ind 12) 1'1!11•1 !·"1v1s1onsand, f.i·1s1:s incoq1<1!alr·ci in th8 solwitation rn fqfl text or hy 

D (' lc't·S l'r0v11J ·n1J :1·55 ll~d'• 

·.~··f1 be ft 1 i•- 1,"f~O 

.. .11 .. niJ.ii d.1\'• 1., ''""'·•ru111•nt .11 .. ,o\,11111· ,rl11·1·11i1, d.111· oll,,1s·<1n•d11•' Vv•ll nut \)t.; r::.nsidercJ.,mu 

ST.ll.f''~.').fll) FORM 1442 (Rf. v ~-at.) 
...... t"<., ,-.:,A 



OFFER (Must'- fully complsttd by offlror} 
~1~4.-N,..,..,,A~M~E~A~N~D,.....,A~O==o~R~E~s~s=-=o~F~O,.-::F~F,,..,R~O~R""'"(~,n-c~l-ud~ • ......,..~,,.;;.,c~~~.~,--.;._.------""'""1~~-.~T~E~L~E~.P~t~IO~N~E~N=-=o~.~11~n-c~lu-d~.-.a-n--·a--c-,,.~,r-J:--~----~------~----~~-

DUNS NO. 
16. Rf"MITTAN<.;F AlJDl!ES<; 1/°;Jelud•• only i(di(ferc•nC than llrm t I• 

COOL FACILITY CODE 

17 The offerer nQrt-es 10 µerlorm the work required at tlm pr1<:f!S sPCC1fied below in s1rwt occorcJur1ce with 1111: icrmo; of tho~ sot•crf,f!•Cn, ,( rh1~ :if'• · .s JCr.•PllfCI 

by 1he Government in writing wirhin . 6J):..: calendar days Jflt!f the date offers are d11P. (111s"rt uny rrnmbr·r, •11.ul to or l!Tl?ater 1h1m the mm Im urn 1'4· 

quir.•me11 t dated i11 //rm I JV. l-"ailurr to i11•1·rt any numb••r mean• lhtt o{fttror acc1•1•l• //1<• mi111m11m in /11•nr 13/J. 

AMOUNTS ... 

Solicitation·#N62467-88-B-0426 
Title: JP-4 Remediation 

Defense Fuel Support Point 
Charleston, SC 

18 The offero1 aurees tu furnish any required perfurmanr:c and payrnunt L>onds. 

19 ACKNOWLEDGMENT Of J\MCNOMl-NTS 
(Du· nf(t'ror uch11owl,,dr/t'a rl't:f!ipl uf am<!ndm•mt11 tu /ht• •Olicilation · l[ivr numb<•r mu/ <1111<" of eacl1J 

A~lt "JOME NT NO ·
1
-1 I _ _ ~ 

DATE I I 
.?OA. NAME AND TITLE OF PFRSON AUT~iORILE I) "LO SIGN OFF ER 20B 51C•NA rlll!f .!OC. Orr ER OAT i 
~~~~=~~~-==-'--=-=-~~-+-~____.___.,_____.________ 1--__ -1..__" __ _ 

1 T~·pl! or priu t I 

I 
AWARD (To be completed by Government) 

21. •Tl::MSACCEPTEO: 

22. A"-'OUNT TACCOUNT ING AND APPi~• >Pl!IATION IJA TA """ --

2-l s--sv1TINVOICESTGAOORfSSSHOWNIN .;:rrrl- 25.0ll!f_R IHANl"ULLANDpP~-:-:-.,wFTITIONPUR'iUA•ll'TO 
1-l cop11?i u•1/ess othrrwise specified) ~L [l 10 lJ S.C 2304kl f .114 •.I J s c" 2531t_:_:_ _ __!..__ 

26 . .::.~v1...,•s1EqEu BY CODE [_----- ---- ?7. PAYMENT wru m MAOF. 11v 

CONTRACTING OFFICER WILL COMPLETE ITEM 28 OR 29 AS APPLICABLE 

~__J :'8 :\ILCl' 11~\ Tl L' .:\1 ,df ~ ~11 r-1 r C1111trurtor ;.-c r•·•1111r1·d tu ='iJ.!11 11113' 

tut:t41ttcnt nntl n·t1u·u cu1111•:1 It> '"~1111111 uffit."'") C:or11r.1l·tor .1qtP•'' 
·.~"'sh ,1nd dl'""•-·r di• 1tt .. •1s ''' J .• wrturrn all work n·quar1•1111•111s ult•nttli1~d 
·•··~ torn1 ·HHJ ,uiv c.<'n1111t1.1t11>1l sht't•tc; for th1 .. con:-;1dl!r<1t1011 ,1.1t1!tJ 111 t111c.o 

,, ..• h:t fh1• r.qhts clnd c1b:1q,1t111ns ot tht! Piirt1cs to rlus cn111r,w1 c;.lh.111 h! 
· ·, ·~r"t t>v ;.11 11,,, n)111r.1cr ow.ird. (tl} tlll' sohnlJl1•m •• 111d t•·I rh~· <.faus,.~. 
· •• ; ·ti1cl!1t1r•"' ;..r tif1..,·dt1t>f'°' ,1rid o;~·~tf1t"'11t1unc; uu·orpur.1U~d hy r .. lt?r:.'rH"t• 

.· ·!·dc•·ptJ to this runiract 

JO·\. NAME AND TITLE OF CUNTRACTQH()R""°PtllSON AUTHORIL[D 
TO SIGN t'l°.'1"" urprml} 

JllB. SIGNATURE .lOC. UATE 

CPO 

~~~--~~~~--~-------~ 

L] ~·9 AWAf\I) ICun/mrlor ·~ ,,.,, ,.,.,,uirr•d lo •iit11 /hi• document I y,.,,, offrr 
1111 1his solac:11a:mn 1~ hm .. t•v .iccPph!d as tn the items fisted Tfl1s award con· 
s11111rr1ah:o; tlu· con:r.u:t. wt11t''h C1l11~1s1-: ot (a) tt•t) Government sofic1tat1on1 and, 
your t1I t"'. ,uul (h) tf11~ co11r1.i1-:r .1w.trd N<1 funher contracruaf d("N"'ument ft 
lll'("1•ss,11 ·, 

.llB. UNIT"D STATES OF AMERICA -------,-.l lC. AWAAO 
DAT!!' 

BY 

STANDARD FORM 1442 BACK (REV t 11!>1 

,J 
"f' 
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~ .. ~ . 
.....-.~ Ji] Sl AL'f'O BID rWlll 

ltltmRr11ttionJIMIBm.liflf1/'IJ'f't/ll'epgir) :.N62i4!67c-~as.-B-0426 . 0 ·Nt (illTIATED (fffl') 89JUN14 
· · . ...;.1'ilfe·<talkr'~ti0rNm~~e-mwr1&1htutw:1namfJ\'el\ed by offeror. 

~·. ! !>:'RE.'<~1UtSl'F.(C&l'qP.UROH"gsEHttiQIU[ST NO. 6. PROJECT NO. 

2Jltf,....i-'G4U4..26 

:SAME AS BLOCK 7 

• 8. 1 E LLl>HONI NO,.{h'rdlud<• a1·,•a codrJ (N.0 COLl.FCT C.11.l.SI 

TO -,QBTAltN ~D amsriL'Is: «CALL "743-0922 

l:'l l1F 11;1> E \W'.ORK 0 0E. SC-RtBCO'tN Tlil SI l)Ol'OM! Nl b /1"1//1·.·icl"'tlifyi11s;: rrn ... du le' I. 

!XtLE , 
·~ 

·soLTC!TATION ';NO. N62467--88-B-0426 

.JP-4~8~ 

ll~ lFML ~il~!f -~~T 
~~<QU.,-~c 

J}ATED: '89JUN 14 

Tft'"~;WE ~Ol?S'.SFUL -.c:ONTRAC'fOR ·W.l:LL Fl!llUUSH-.A CONTRACTOR. QUAL1;'l'Y-CONTROL PLAN 
;DN~ik:Wllnl-H .mHE '.SOL1C1TATION, ··-W'ITHTN 15 CALENDAR)l>AYS AFTER AWARD. 

~ . 

~l'E ·c~: BETWEEN $250,000 and $500.,0QO 

~O't]C£: ID: . 9'([(1~ENT 'IS I$SUEP 'l'-BRSID\NT TO. P 
: IT'!WlqEss '1JEMONSTRATLON P·RCYGRAM. 

.. SY..ALL BUSINESS 

11 '!li;ie .C<!11'ltr.actor~hati tP,J•n 11ertormance within 10 t:al• ·ndar <1<1ys and co111ph-1i• 11 w1thm . 180 ... calendar days after receiving 

·tiii!~·flrrl. "Onot.c~ :u ::roGeed Th1s·.pertormanr.c• Jl!·riod is @ niand,1tory, 0 negotiabl<? ~ee ·---· --· ···-·-····--·,-· -·- .) 

N'I' 'l!ifC i.li>'R MIJST FURNISH ,c(;!N.Y•fffQUIREO Pl RF Oil MANCE ANO PAYMENT BONDS? 
, '"·lnd(Oote·,withih'hou• ma11y C'alrudar daYtt aflcra11•nrd in 11,•m 1"-211. J 

ONO 
128. CALENDAR DAYS . 

15 

"A ',& 1l<:ld offers in orig1na 1 nnd -~-.?.. . copies to pt•r for 111 ttwwork required a- e dlfl' at tilt· pl..ll e spccifiEl;d in Item 8 bv.-2.:.J(L.pm (hour) 

tuc<i time l..8....,J11J y ] 989 ... (date) If this is a o;i>ol•?d-lll(J solicitotion. otlerswill h<! pulilidy opened at that time: SealerJ wwelopes 
.;.;11tLJining offers sh al I l>r> ITlar ked tu show1h0 n I fm or's 1.191110 nrlcl act.:lress. th<! sof H 1tation numb.!! ,-.lwl the .date and ti rm~ otfcrs.ar e due 

8 ··• 0!fH qLid'Br'ltec: KX: 1S ... 0 1~ not requ1r• ii 

i) ( 1' 1, 'i t'fCJ\'lU 1'11j !· ~s tl1;,11 

."'.,' 11 bl: (l~j•,t:tf·':! 

.,~ .. ,, 4' ,., ' ' •• •-, ." , 

60 
\ 

i11,.antJ.11 di1y'• 11". ,qv•·1111ru•nt ;,. •. 11i.jlH1· 1il1i·1 

J.\ •. : 

1l1" d.111· of fi>rs .-ir1• d111• will nut be u;.1s1dercd .ind 

ST.?r..i\1Di'.RO fORM 1«2 (RF.V 4-::0!>J 
:>. ""-' ." . .,.. .~ t•·. r, t;n 



OFFER (Must I# fully complet~d by offeror) 
~l-.4-.N:-:-::A-.M~E=""'A~N~O=-"A~O=:::O~R~E~S~S:-,,;O~F~O==F~F~E~R~O==R~(~l~nc~l~ud~e"'."-:l,r.l:"":C~o-d~.-.,-----------r.l-.~--~T~E~L-.E~.P~t-.IO~N~E~N~O~.~(~/n-c-.lu-d71-·a~n~:.~a~c~o-.d~rJ;--~·~~~--~~--~--~-~-· 

DUNS NO. 
l(i. RFMIT TAN<.:F AfJfJl!E.S<; rl~lud•· only if di(fcn•nt than /lrm 11; 

' • 
coo~ FACILITY CODE 

17 The offerer ngrt•f:'s ru perform the work required al ti•!' prn:ns sµccilicd below in stnn occord.incn wirh 1h1:-1crm-; ot tl115 sultcn.•t·en, ,f [h1~ ,r~ •. ~ JCl"ltPWU 

by the Go11crnmen1 in writing within 6.0·_ calendar days Jfll!f the date uflt•rs ire d•Jt'. (f11s<>rl any 1111m/,..,.' •11.ut /(}or >:realer ch1111 the rrr111lmum rd· 

qu1re•m&..•11 t •lal~d ill ltl"m I 3V. ,..ailu~ to inac·rt any nun1bc•r n1eana the of(eror act:f!l>l" tlit• 1nilumt1m in /11~nr 1 .1/J. 

AMOUNTS ..... 

Solicitation #N62467-88-B-0426 
Title: JP-4 Remediation 

Defense Fuel Support Point 
Charleston, SC 

18 T lie ulteror aurees tu furnish any required perfurmanc:n and payml!nt llond!>. 

19. ACKNOWLEOGMfNf Of /\Mf:NDM!-NTS 
tl"I•<' nf(~ror uclmuwl,dt1C"a r.•ceipt of amcndm.:111" tu lh•· «>lic:ilation 1:111<' numb•·r urul tlt1ft' "' ..-aclrJ 

..:1.:..1r: ~\IOMEl\JT No_ I 
.. 
' I I I 

-· -··--- --· .i - .. 
I 

.. i 
Q:..TE I I 

__ _J_ 

j:ocorr~r-.?OA. NAME AND TITLE Of flf"RSON AUTHORl.lf. D TO SIGN OFFER 208. ~ICNA fllHf 
1 Type or prurU 

I 
AWARD (To be completed by Government) 

21. • rt:MS ACCEPTED; 

22. AVIOUNT 7A<.:COlJNT INC> AND APfll~· iPfiTATIC)N IJATA- ··-· 

2.l 5 ... '3VrTINVOICESTCA00RfSSSHOWNIN .;:::::r1~b - 25.0lltLH IHA'\lf"ULLANOoP[N;-::-,,1i>fTITIONPURSVA•ITTO 

14 COP•"' u•1/es.< ulhrrwise specified} ~L [l 10 lJ s c 2304{c) ( .n 41.~ 253rc..:..:.. ___ , __ 
26 . .:.::::\'1'- 1STE"!EU SY CODE 1 ·--· -----· 77. PAYMENT WILi Bl MAOF: 13Y 

CONTRACTING OFFICER Will COMPLETE ITEM 28 OR 29 AS APf'l/CABLE 

tnnun,·n t mul n·turu ro11w.'i Ir> t:O.l(llillJl offic..·1• ) C:ontr.h·Sur .1qrf't''i 

. ;~·1 sfl ,lrttl .. Jttln,,t'f .Ill 1tt."'IS t1J µ,•rtl;rrn clll Wl}tk. re•qu111•J11t'lllS llll'nltf11:d 

•h I~ 'or n1 ·tlll.J dllY C<'ll llflt1.lll1 m sht't•tll) f<)r llU" ·cons1dert1t101i 'i.(rtlmi Ill Hiil\ 
w·· 1t:t fhl' 1,qhtS ,,nd ,·,b:1•;.it1uns ol tin? part1C!i lo this cnr11r,w1 C'\h,111 h~ 
\ ""•!tf t>v ~.il tt·15 rt1rt1r,1cr nw.nd. {bJ th1' sol1l"ltJti1>11 •• 111d ti·\ rh .. Lldusa-· •. 
'· i ·t1lc)~Hrl•'l (~·' t1fr1."dlt1>r'' ,tnd °''11~tf1l"'11ll(Jfls; Hll"0'11t1ro1U?d hy r 1 •lt!r~·1wt• 
.• .t'dct·PU ~~>this rur11rcH~t 

j5'.\. ~lAME ANO TITLE OF CUNTRACTOH OR Pf HSUN AlJTHORll[D 
TO SIGN (f.'/><' 111· prm/J 

JIJB. SIGNATURE JOC. UATE 

I ~Pf) 

L] ?9 AWAf\I) IConlml"lor '" ""' .. ,.,,uirr•d lo •ii/II /his documrnl. I Yr>•;I offrr 
1111 this sohc11a:1on ,., lm1•·l'Y .1cc•~Plt•d as ro rhc itl!ms listed Thi' il'lill!rd Cli>ll• 
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vn111 """' .• 111d (ll) 1t11s ,·01111.w• .1w.H•J NP further contfi'lClual dC'<"urnant is 
lll'l"''SSrll •• 

h·----- ·--- -----------1- lA. Nl\~E. Ill CON I IU\C TIN' ill~ F ICE R f"fY/lt' ,,,. p1111/, 

318. UNITEOST ATES Or AMERICA 

BY 

STANDARD FORM 1442 BACK (REV 1 rl:>J 



*'----~ -.----...----~:------.r-... ~OLtc~ft\.1.it:t::, t2. "T'.· ~~ ::--r· sn~,!:C!TATJJNiJ. ~AT'! ~t"~!)t_;-{'."~ 

!OU.elTAltON, UF~ER, 
Arf8. AW~ Ji.J Sl ALrO Bii:I fl"'llJ 

(£-.nUtUCtitmJAUer«J_tmi.o'#FIB(laiP) ;N&246.7:-~8~f"".B;-0426' O NI c.oTIAlED 11m'I 89JUI:H4 

CODI 8.'·ADO:RL5S OFn H ro 
L...!alllil..<&::r;1:ta.~~~----~· 

~-~.-S'QlmtsR~rwrvrs•F 
~~~.(£'0~ 
.;.\.1:'5- ~g~.,. N ~- tcte'8 
~ Sli:"-~4~U.-GB.l/$f 

SAME. AS' BLOCK 7 

a;Ji Ll.Pl'ltlNI NV. (111clu.lv·a~<'a cod1•J ( .... 'U COLlFCT C.11./.SJ 

TO· O.Bl'AIN Ba'.11 RE:slir.TS: CALL. 743-0922: 

"~:<lJ'f"_m&aH "bid" an'(;!'"bidder". 

·J.P'-4-~ 
~- :B1':erw:;;. ~. Pm.NT" 
~";-~-

S(;)LICITATION NO. N624-6 7-88-B-04-26 

D'AT:ED:: sg:JUN.14 

· :f ·->· 1il\mf.' stl:C:~'FUI.. CONTIVACTOR WILL PUE.NISH A CONTRACTOR QUAiJTY CQNTRO~ PLAN 
:Ni-~ ~ 'Dl\llE S'M.I'C"Il'.M'IT.0-lh w.::LTHIN IS:- CAI.ENDAR- D1AYS AFTER AWARD. 

I l Theo Contt11cr®tltlll ~llla11 tr-.J.n Perfonnanu.: .,,,.i.th1n In cali ·11clar r1;1ys and cornpld" it w1thm . 180 ... ralentlar days aiter-rece1ving 

B illl"JE!rid• 0 nQ:t :E- :u :,roceed Th1sperto.rn1anr.P 1><·riod is ~l 111and.1tory, D negotiabl•? ,(,See . _ ___ -·· . _ ·-·--· ____ . ____ .) 

128. CALENDAR DAYS 

15 

!!\ St·;il~d offers in ong1ria• ;md __ .? ... copies to IH'r f<H111 the work ruquired a--e d11(• at 1lw pf<Jte specified in Item 8.bv.-2.:30:....pm (hour) 

1..:c<i• tirne l.a_juJ y 19-89 --·· (date) If'. th rs is a·sl'ull'd bid solicit<Jtion, oflurs will h1! 1)11blidy opened at that tirn<: Sealed erivelopes 
•. .1ntwin1ng offers sh al I b<: marked to show th0 o f:fnror 's name and address, the sol 1< 1 tat ion numbt!r, .m·i the date anti ti rm; offers nr e due 

.:,1-f, rs ;ir<: suc1rn t•.· the Cl 1 work r•·q·nr··111•·11t~ .. 111•1 121 •ltll··r , .. ,,v1s1ons and• l.i·1s1:s irK•Hl''':a1r·11 in the solwitation in f.111 text or by 

.) (.»• · ... · s. i'ruv1d r113 •· ~~ tt"'ld!i 

.\. 11 :1e t1•11.Ll1--_;1j 

,.,('II, "!' 11r .-. ' t .. ' ! 

6.0 
\ 

.it·~nd.J' d.i\"• :, .1 "111v1·11.r·~ 1 ·nt "". 1 .. -sn( ~· dih·1 

"' 

th" <i.ttl' ot fp1<; ,irt• dtt" vvii! 11ut l)e u)rsrdercJ 1liH.l 

STAt.,l)1·f~!.) FORM1442 (RF..v "'·8") 
r• .. - ~" 



OFFER (Must i. fully complet~d by offeror) 
~1~4-.~N~A~M==E=-=A~N~O~A-=-=O~l~)~R~E~S~s=-=o~F=-=o~F===F~E~R~o=-=R=-=,~,n-c~l~ud..-• ..,,...,...,..~C~o~d~.~,.-------.-;-l~~.-T:o;:E~L~E~P~t~l~O~N'7:'E~N'°""O~.-,~,-"c-l~u-d~ •• -a-n-·-a-c-.-)(.,('~,~~·~------~~--~-~ -

DUNS NO. 
16. Rt Mt T TAN<.:F A[JDHES<; f11lr.lud4• only if di(fcn•n T-th_a_n_l_l_l'_m_l_I_• ---· -

CODE- FACILITY CODE 

17 The offerer .. gn•es to perform the work requirt?d at the pric:t!S sµccil1ed below in stun occord.ino? with tli(: term~ •>f ~ti,, sol•crr.tr·cn, ,f th•~ .1f•, • .~ 1cro1:n11u 

by the Government in writing within . 6.0 ·_ calend.-u days .iflt!r the date offors ire d111• (lusl'rt any nilm/J,.,. c .,1.uc tu.,,. i:reater 1h1111 the nmrimum ra· 

ou1re•mcn t 1tated i11 ltl'm I 3D. l-Qilurr to i11•1.·rt any nunrb••r n1ean• the u{/ert>r acc,•111,. 111,• 1ni111m11m in ltt•n1 I .11'. 

AMOUNTS .. 

Solicitation #N62467-88-B-0426 
Title: JP-4 Remediation 

Defense Fuel Support Point 
Charleston, SC 

18 7 he ofteror a!Jrees tu furnish any required µerformance.;mct payrnc:nt bonds. 

19 ACKNOW.LEOGMFNf m J\Mt:NDMl-f\JfS 
(/'Ire n((~ror achuuiull'dil'.S rrccipt of amendme!nls: tu th,• .iOlicilaliun · ;.!:v'" numb,•r und thzlt# t>( f!a·cltJ 

A\lE r\IDMENT No. I 
.. 

I 

I I I 
. -- ·--- ---- - ·1 - .. 

__ J_ 
. - ~· 

;).HE I I I 
.?OA. NAME ANO TITLE OF PE"RSON AUHiORl.lt ll TO SIGN OFFER 206. 51(~NA TU!lf f :oc.oi:-r~·r-

r Tyr>e or prm/J 

I 
AWARD (To be completed by Government) 

21. tr t:MS ACCEPTED: 

22. A""1Ql.JNT 7ACCOUNT ING AND Af>P!~•>Pl!CATrONfJAfA-. -· --

2.l 5._<;WiT INVOICES TC AOORfSS SHOWN IN ~T[1-=crs.mifr.K IHA'l l'ULL AND o~trJ:-;-:-Ml'f TITION PUR5U•VIT TO 

14 CDP<I'• u11/es.< o/hr·wise •PCClficd) ~L n 10 lJ s c 2304(c) ( n 41 I J s c 2531cl ( ' 
.::.; . .=.:::v1-..•sTE'<cD BV CODE 1 ·-- ----- ?7. PAYMENT W•-1 Bt MAOF.: IJY -- ·-----------

CONTRACTING OFFICER WILL COMPLETE ITEM 28 OR 29 AS APPLICABLE 

l'><.'Ut>lt'lll nud n·turu roJ>lt'.'( lo '·""'""" offif.'I', Cuntr.tt·tor ollllf't'' 
' .~ , Sil ,)!l<J .Jl'li'l/t'f .111 1\t,,."lS lTf l-..:•'dl)trll clll WOik lt'qtllll'lfU'fll~ 1dt.'llltf1t:d 

.· •1·.c; torn1 -Htd r1ny <.t,nt1nt1.1tr•Hl sht'f.'t'i for UH' cons1dt~r,ttuH1 ... t.1wd111 th1o.;, 
,, .• , 1ct fh1· r,ql1ts <1ntJ l>b:1•1rt!1tJflS of tlu~ p;.irtlt:!$ tO this C11ntr.wl c;lh.111 h~ 
\ ........ :~.t uv ~-11 tt·1<:> CtlflUrJC? nw.Jrd. (b} till' solll"llJtl•)rl .• ind l1·} rlh· LldUSI'"~. 

•. ; ·r1t..t!H1!"' r,., ttf11..'dt11>P' ,1nd .;,11-!'CtflCrJll(Hlc; lllCOrptU.a(t~d hy r.-ft~r:•rwp 

,~·.h.'t·PU :l) tb15 C"Ufl1rdCt 

----~-----~-~-~---~-~~~~~-

L] ;>g AWAf\I) 1Contru1·tor 1~ '"" •«'ttuirrd In xil{11 this doeumenf 1 Yf'•;f offrr 
1111 this soltc1t1i:111n 1~ tu?rd•y .1cc1•p1t«I il~ to the 11mns l1stert Thi~ il'hard COO· 
""nr11a1"~ 11 ... ,·"11:r.1c:r. wltw11 C<'11~1:;t•: .it (ill th' Government s0Hc1llH1on lln<I' 
ynw "' lr·r •. 11111 (ll) 1111~ nm11.wr .rw.11d NP further con\racluill dcr<"w~al'lt is 
fH't't''i$dl', 

J:J.\ ~JAME AND Tl TLE OF CUNTRACTOH OR Pf HSUN AUTHORIL[ D J lANi\Mt iJ!col,,-,··ill\C.:TINrTo~ F ICE R ('/')'/II' or p1i11{, 
TO SIGN c.,.n>•• ur p,-111/J 

JIJB. SIGNATURE JOC. UATE JlB. UNITED STATES Or AMERICA 

BY 

·-----,-JIC. AWAf10 l OAT!'! 

STANDARD FORM 1442 BACK (l<t •! t >f!tJ 

,. 



&Ob.tell'fAll·teN. 9rFER, 
AlNO fJ(W/IMO 

ltt»tstl't#tiaif,.Alft¥M!ifm, sr 'flepaf1) 

c!>.·RE"QU1SiTl 

com ..N· . . 
~ ~s&G~i· S'.©l\T.~ ntv1s100· 
Mll)IJI., ,~, ~m; -€©~D 

zrs-s ~••,, m M. 1~ 
~~~.~~t~ 

rrr.E 
JP-4 R~ltmlON 
DEFl.OOE ~ S~T PO'IID 
CMA1U£M'.ON, SC 

• 

6. l'ROJEC1 NO . 

• a. AOOJtLSS OFn H TO 

SAME AS BLOCK 7 

R.li-. LLPHONI NO.· (lno:lu<l<•· a•'t•a· c.od1•) (NO COLU·T"f C.11~~-

TQ OBTA!~ aID .. RESULTS: C::µ.L .743-0922 

>. •• 

DOCUMI Nl!>' (l'lt/. ;.r1,~nti(\'1t1J.:· no .. dcJ"k I. 

${)LICITATION NO. N62467-88-B-0426 

l1ATED: 89JUN14 

f ·~lJlO .. 't:, ·fltE SUCC!tSSFUL CONTRACTOR WILL FURNISH A CONTRACTOR QUALITY CONTROL PLAN. 
N ACdOioit$©E-,W'nH 1'HE 801.ICI'.FATION, WITHIN 15 CALENDAR DAYS AFTER AWARD. 

~ 

:5'TI.MATE O.@'S\T~ B-ET .... EEN $250, 000 and $500, 000 

:Ol'IC$:,, :1'~.:~~~i~mE·~T !.S. J:SSUED PURS:OANT TO PUBLIC I.AT,r 100-656, SY.ALL BUSINESS 
. Ch'Mi?ETI"fI\'E~ESS DEMONSTRATION PROGRAM. 

The Convact0r shali ti~., r :'edorrnaricf. w1th1ri 10 .dl"lldcir rJ.iys and C:Olllpll'l" II Wflhlll . 180 .. calendar day!> after receiving 

~award, 0 not.::<- :v: ·oceed Tn1s perforn1a11r:c> pr·riod is @ mand,1tory, 0 negot1abi<? .(See . ----. --· .• -·--· -· ., •. ---- .) 

i°A. THf CO~TRACTOR MUST FURNISH ANY Rf"QUIREO Pl flFOllMANCE AND PAYMENT BONDS? 
rlf "'fl!S." i11dic(ft~ UJithin hou· many calrndar dau after afl•nrd in f lt•m I 211. I 

Sves 
'S. AOOlTIONAL SOLICIT AT •CN REQUIRCMLNTS: 

128. CALENDAR DAYS 

15 

:i.. St·a'<:?d offers m or1g1ria1 .;r:::; __ .. ? ... copies tu p1•rfc>1111 ttw work required a-e d11(• at tlw plJ<.<! specified in Item 8 bv.-2..:3D-.pm (hour) 

turn1 tune l.a_J.uly 1989 ... (date} If this is a si·okd lrnl solic1totion. oflers will 111? p1iblwly or.cnud at that tirnr: SP.alerJ P•welopes 

•.•.1nt.:.11n111g offers snall l" ··arked tu show th•: of fer or·~ na111e and address. thu solu 1tation numbl'r .• uvi the date and tirnH offers CJre due 

,,.1•, r~ ;ir1• 5,ibj' n h· ·· . 1' W(Jrl: ,, I .1r"11·•·11\<. .111•.I •:?) ,qli1•r I· "v1s1011s and, l.i.isr:s i11u>111•1!<1t<·n 1n thP sol11 itatron in i·ill tP.d or by 

60 ,,:.•ndo1i 11. 11 .. , '··' . "'\""11111•·nt ,,, .. 1., Hile' dll1·1 :lw d,111· ollc•rs clfl' d1w vv•li 11ul tx.: con:;1durcu .inu 

STfW~l"'!-181'.> ~C·RM 1442 {Rf.V "·~~l 
P., ·: it·•·, .. tt\' . . "-.n 



-OFFER (Must/,. fully complettd by offeror} 
14. NAME AND ADDRESS OF OFFEROR (lnclutf• .1 Cod•> I~. TELFPtlONE NO. (lnclud1• nn•a emir) 

DUNS NO. 
lf•. Rf'MI T TAN<.:F ACJOl!E.S<; 1l;ic;lud1• only if di{f11rt•nt than ltrm 11 •· --- -

COD~ FACILITY CODE 

17 The offerer nQrt'('S tu 1.mrlorm the work required at !111! pric1~s sµecilietJ below in stril"I occord.1ncn with tli1: wrm~ •JI tl115 sot•C•l',Jt en . .f th1~ .11•, • .~ Jtr.~fllo 

by the Government on writing within 6.0· _ calendar days Jftt!f' the dale offt•rs ire d•11'. /111s1?rt any rwm/11'>·' •11«.11 to'" i:reater 1h1111 the n1111imu·rn l'fl· 

qu1r1·mc11 I •la led in llem I JD. f"ailuN" to i1111·rt any n11111b1•r mean• the o{feror acc1•1•I• I/ii• mi111mum in /lt•m J .1JJ. 

AMOUNTS .. 

Solicitation #N62467-88-B-0426 
Title: JP-4 Remediation 

Defense Fuel Support 
Charleston, SC 

Point 

18 7 he 0fteror awees to furn•sh any required µerfurmanc:e ,md payrnl!IH l>ond~. 

19 ACKNOWLEOGMFNf Of /\MCNDMf- NfS 
(J"lrr n(f<"rnr uclt11uiul11d1l<"$ r~ceipt vf ame!ndme111 .. tu thl• iOlicilatiun · 111vr numb...•1· und cf<llt• of t.•acliJ 

A:-..1ENOMENT NO I .. I 

I I I 
-· -· ·--- --

-1 
- .. 

__ J - - i-
Q-4 TE I I , ____ _L_ ____ 

.:?OA. NAME AND TITLE Of' r>FRSON AUTHORl.l:f.O TO SIGN OFFER 208. SICNA rtlllf I ..!OC.. Of' f ER OA 1 i. 
1Type or prmll 

- I 
AWARD (To be completed by Government} 

21. •rt:MSACCEPTED. 

22. A""10UNT I At:COUNT ING AND Al'PR• i"PTilA T !ON I iAIA- .. 

l__==rs __ 
2.l s ... :iv1T INVOICES TC AOORE'SS SHOWN IN ....... 25. (}I 1 !LH I HA"I l'ULL AND OPl N. ·;Ml'f T ITION PURSUA•IT TO 

14 cop of'$ Ullll!S< uthrrwise <P<!CificdJ ,...... n HJ lJ s c 23Q11(c} ( _ _n 41. I J s C. 2531c~.:_ ____ , ___ _ 
26 . .:.:::'\·1·, .. sTEqF[) BV CODE 1---- ---- ?7 PAYMENT WILi m MAOF.: OY 

CONTRACTING OFFICER WILL COMPLETE ITEM 28 OR 29 AS APPL/CABLE 

~_j :'8 ~;J~Ct.11 IATI ~: .\i ,tH t ~.1t i-J f Coutrr1<·lnr i." n·1111u-•·cl tu :{i.:11 t111:i 

~.,Lrun,·nt nud n·turn cu/n1•.-t 11> 1 ... JC11t11Jl offi,·1·) Cont1.1,·ror .1qrf"t'' 
· .~ sh .1nd ·k'•"1·1 "'' lll'"T1s l•f J...•·rturrn ,111 wo1k rPquirP1111•111s ulttnrilu:d 
"'•"- 'orn1 .u1tJ .iP-... c.p.n11nu.ll1on1 sht't.otc; for lhf' consrt1t?rdtron ... 1.iwd 111 tfu, 

'""' 1ct rh1· 1,qhts c1nd ··1b:1•1fd11JllS ot fin? pr1rrms to this CtJttlr,H'I <ih1.lll Jw~ 
~ """'t::.1 uv ~.d tt .-, n1ntrc1cr rtv-1.nd. (b) tin' soht·irJtl•ln .• md le·) rl11· l.lausi:•: •. 

• ·•,L1!H'''"' ',-r tif1~·ctlt'1P ... ,u;d °''''~C1f1l'dtl(lflc; HH"OfPlH,llt?d hy fl•lt?r:•n1·p 

·'."·h.'• Pd~ .. ) rh1sruntr<.1ct 

3-~.\. 'JAME AND TITLE OF CUNTRA<.:TOHCJ'R'PE'HSON AUTl-tORIZED 
TO SIGN (/'.'f''' 11r prmlJ 

JtiB: SIGNATURE JOC. UATE 

1_;ro 

---------------~~~ 

L] ~·9 AWAfll) ICunlrm·/or •.• ""' l'l't/Uin·d "'.•il(tr lhi& document. I YC'<;( offrr 
"" this soloc:1t11:1011 1\ h1!1 .. t•v .1cr1•p1t!d as to ttie il>!ITIS lister! This award con· 
Slll1lrr1att· ... tllP l°CH1::.u;t .... vtiwt1 Ct~ll\1'.).1•: 1>t {ct) tt't' liovernmeni sohc11a1f10n and' 
ynur oft"' .. uul (ll) this l'.t>rHr.u:t .1\1"11.1r'J Nn further contracrua.J d,vo11":ent •·S 
nt •n ·ssr11 ·, 

JIB. UNITt:D STATES Of'" AMERICA 

SY 

STANDARD FORM 1442 BACK (l-<E\' 1 11:>) 



. I 

• 

• 

- µ cca;z 

·I 

I 
), 

-.~ "Sae ~--~ Jmo;:t~ 

.DUNS Number: 
.(:IS Number: 

) . 

-----

tll ~ pr"'~~ ~ m..ve .been ucived at 
~lj",. 'llll.it~J1t, . -~· . the pu'.t'pe>..cs.e of re.stricting 
-~ .,_,, -~ul; __ : • ... 1\, ;eQmm.unie-at.ion, or agreement. with 
·*W' ~ -~ :er-~A~- lte:l:Ating .to (.i} those ·prices, 

.. (t~· ·~· · ........ · ~~. ·.·. • .. ·.·.·.·~ ~•.· ·Q!.tter, ·er ·_(>iill ·the.methods ·or 

....___ wd b ~ue.~-·-~- prie:e.s of.fered; · . _ I , 

t-'> ~~:.Jin thi.s. o.ffer have not been and will 
.Mt a~-4~ ~ the ~ere;r, directly or . 
.4!1l'*sJi R~ ~ elW ;~ ~-~ ~w ·Cfl11X1Petitor before bid opening 
ta ·*i& ....... et ,a ·a~lt. ··at W-4. s.e,tl.~ic:~t.atien) or contra'?.t award. (in 
.__ ~ ·d a ~'~-l...a:'ta4 $;~l.J,.c1tat.ion) unless. . otherw.1.se required 
-~.ao.d .': .. J 

t~}, • -~ ~ been ·made or w·ill be ~ade by the 
·~ ,. :b~.A a-a~ ~r concern to submit or not to submit an 
~Jr f., -~ -:()tmfPA.ae .Oif 'l'estricting competitlon. 

ti>J Ea~ a.~~~e .. m1 the o-f.f.er is c.onsidered to ·be a .. :... 
<;e~if'i.catiol\ •N ·~ ai9~~ory that. the sign~tory-· 

\ : 
(1) Is 'tdle p~111 ilil th.e of feror' s oi:ganization 

responsil:>le for deit~g 't"}).e prices being offered .in this bid 
or proposal, and .... 1:dllte( fii;j:gMti>cy has not pa.rtic.ipated and wil.l 
not part.i.cipate i• ~ .. .- ~.:r\~ JC~ry to .sW:>;pa:ragraphs (~) (1) 
th·rough (a) ( 3) ab.e•;, • '. . 

' . . 
! • 

(2l (i) ~~' ~, in writing, to act as 
~.~1'~ t~ ~t-. {,ol~: ~ h· c.ertifying that thos.e 

\. 

l 
\ 
\ 



principals have not participated, and will not participate.in any 
action contrary to subparagraphs (a)(l) through (a) (3) above 

(insert full name of person(s) in the offeror•s organizatioft· 
responsible for determining the prices offered in this bid or 
propo~al, and the title of his or her position _in the offeror•s 
organization); 

(ii) As an authorized agent, does certify that the 
principals named in sUbdivision (b)(2)(i) above have not 
participated, and will not participate, in any action contrary to 
subparagraphs (a)(l) through (a)(3) above; and 

(iii) As an agent, has not personally participated, and 
will not participate, in any action contrary to subparagraphs 
(a)(l) through (a)(3)above. 

(c) If the offeror deletes or modifies subparagraph (a)(2) 
above, the offerer must furnish with its offer a signed statement 
setting forth in detail the circumstances of the disclosure. 

2. FAR 52.203-4 CONTINGENT FEE REPRESENTATION AND AGREEMENT (APR 
1984) 

(a) Representation. The offeror represents that, except 
for full-time bona fide employees working solely for the offerer, 
the off eror- . 
[Note: The offeror must check the appropriate boxes. For 
interpretation 0£ the.representation, including the term" bona 
fide employee," see Subpart 3.4 ofthe Federal Acquisition 
Regulation.] 

(1) ( J has, [ J has not employed or retained any 
person or company to solicit or obtain this contract; and 

(2) [ ] has, [ ] has not paid or agreed to pay to any 
person or company employed or retained to solicit or obtain this 
contract any commission, percentage; brokerage, or other fee 
contingent upon or resulting from the award of this contract. 

(b) Agreement. The offeror agrees to provide information 
relating to the above Representatien as requested by the 
Contracting Officer and, when subparagraph (a)(l) or (a)(2) is 
answered affirmatively, to promptly submit to the Contracting 
Officer-

(1) A completed Standard Form 119, Statement of 
Contingent or Other Fees, (SF 119); or 

(2) A signed statement indicating ·that the SF 119 was 
previously submitted to the same contracting office, including 
the date and applicable solicitation of contract number, and • 



• 

(c) Taxpayer Identifica~ion Number (TIN). 

( . ) TIN: 
( ) TIN has been applied for. 
( ) TIN is not required because: 
( ) Offeror is a nonresident alien, foJ:'.eign corporation, or 

foreign partnership that does not have income effectively 
connected with the conduct of a trade or business in the U.S. and 
does not have an office or place of business or a fiscal paying 
agent in the U.S.; 

( ) Offerer is an agency or instrumentality of a foreign 
government; 

( ) Offerer is an agency or instrumentality of a state or 
local government: 

( ) Other. State basis. 

... 
(d) Corporate Status. 

( ) Corporation providing medical and health care services, 
·or engaged in the :billing and collecting of paynients for such 
services 

( ) Other corporate entity: 
( ) Not a corporate entity; 
( ) Sole proprietorship; 



I ' -. ~ 

( ) Partnership; . 
( ) Hospital or extended care facility described in 26 CFR 

50l(c)(3) that is exempt from taxation under 26 CFR 50l(a). 

(e) Common Parent. 

( ) Offerer is not-owned or controlled by a common parent 
as defined in paragraph (a) of this clause. 

( ) Name and TIN of common parent: 

4. DFARS 252.204-7004 DATA UNIVERSAL NUMBERING SYSTEM (DUNS) 
NUMBER REPORTING (DEC 1980t 

In the block with its name and address, the offerer shou1ldi 
supply the Data Universal Numbering System (DUNS)' Nwnber 

• applicable to that name and address. The DUNS Number should ID:e 
preceded by "DUNS:". If the offerer does not have a DUNS ~er, 
it may obtain one from any DUN and Bradstreet branch offige,.,. llC!'>' 
of~eror should delay the submission of its offer peinding receipt. 
of its DUNS Number. 

5. DFARS 252.209-7000 CERTIFICATION OR DISCLOSURE OF OWNERSHIP 
OR CONTROL BY A FOREIGN GOVERNMENT THAT SUPPORTS · 'l'ERRORlSJt1 
(NOV 1987) (Applicable to·solicitation greater than 

$100,000). 

a. "Siqnificant interest" as used in this provision means-... 

(1) Ownership of or beneficial interest in five perce111t. 
(5%) or more of the firm's or subsidiary's. securities. 
Beneficial interest includes holding five percent· (5')' or more of 
any class of the firm's securities in "nominee shares", "street. 
names", or some other method of holding securities that does not. 
disclose the beneficial owner; 

(2). Holding a management position in the firm s,ucb as 
director of officer; . . 

(3) Ability to control.or influence the election~ 
appointment, or tenure of directors of officers of the firm; 

(4) OWnership of ten percent (10\) or more of the 
assets of a firm such as equip~ent, buildings, .real estate, or 
other tangible assets of the firm; or ~ ' 

(5) Holding fifty percent (50\) or more of the 
indebtedness of a firm. 

b. Unless paraqraph (c) below has,been completed, the 
Offerer, by submission of its offer, certifies, to the best of 

• 

• 

its knowledge and belief,that no government of a foreign country, • .. · 
or agent or instrumentality of a foreign country, listed below, .: 



• 

• 

ha~, directl~r ox- indirectJ::·, ·.'.l> l'i•~111:tf icant .:nterest in t.ne 
&ffer~ or, i,f the Offeror i,;s a subsidiary, in the firm t.ta:c. tiWTI.~· 
• ecn't~'a, 44~~..y· JX~ .iJmiW.~J:¥,; t.he Offerer. Such ~~es 
~l'imit.~y .!!~~=; 

f.rl euba·i 
f.2') I~; 
fl') ?dQD)\'a'ti 
('4J)i ~:; .aa11\ 
es~> ~ 1'•• ... 
e:.. M ~ ~· ..ig· ._bllte to certify in accordanc~ with 

ttJi')i 6'1f!Ote, ·"Oile ~- ~enlf.s that the following country or 
e~ili8"8 flisltld :im C») llbove) or an agent or instrumentality of 
lf\!1dt eelldtt!!fJ' « ee\lmtrieis, have a significant interest in the 
~~I 8 f".M:Jn•: 

~~~.,.---------------------------Si1JJl1li.fi.ean'lt lwter..eGl't _________________ _ 

fi. FA\R 5'2.215-6 TYPE OF BUSINESS ORGANIZATION (JUL 1987) 

1lllte lad-6ier, h.y ebeekin9 the applicable box, represents ti-.~t-
(a~ Xt epe:rates as [ ] a corporation incorporated under the 

Jews D'1l t>re &te;t.e of ,[ ] an individual, [ J a 
prrtnership, [ ] a nonprofit organization, or [ ] a joint 
'Vefltl!W'e: O'r 

('.b} If the offerer or quoter is a foreign en~i ty, it 
aiperattes as [ ] an individual,[ ] a partnership, ( la nonprofit 
•C!Jtl&l~iem, [ ] a joint venture, or[ ] a corporation, · 
~d for business in.~-----------------~ 

country 

7. F• 5:2 .2·14-s PARENT COMPANY AND IDENTIFYI~G· DATA (APR 1984) 

(ia) A "·paTent" company, for the purpose of this provision, 
is .em! tlaet owns or controls the activities and basic business 
po:tlic~ of the si1c!der. To own the bidding company means that 
~l!le parent company must own more than 50 percent of· the voting 
rii9h:ts im that cempa:ny. A company may control a bidder as a 
~ even thou'h not meeting the requirement for such ownership 
i-f the parent company is able to formulate, determine, or veto 
basi-e p·Gl icy tteci·sions of the off er or through the use of dominant 

· mina>rity votin·q ri.~ts, use of proxy voting, or otherwise 

(b) The bidder { ) is, ·c ) is not (check ·applicable box) 
owned or eontrolld by a parent compa~y. 

(c) If the .&~er ebtee:ked •:is·" in paragraph (b) above, it 
shall provide th~ ~l~mq iRfO'l:'Di'ation: 

Parent Company ' s:. 



Parent company (include zip Code) Employer's 
Identification 
Number 

(d) If the bidder checked "is not" in paragraph (b) above, 
it shall insert its own-Employer's Identification N\µDber on the 
following line 

8. EMPLOYER'S IDENTIFICATION NUMBER 

The employer's identification Number requested in paragraph S(d), 
above is the Federal Social Security Number used o~ the 
Employer's Quarterly Federal Tax Return, U.S. Treasury Department 
form 941 

9. FAR 52. 219-1 SMALL BUSINESS CONCERN REPRESENTATION (MAY 19,86}1 

The offeror represents and certifies as part of its offer that it 
[ ] is, [ ] is not a small business concern and that [ ] all, [ J~ 
not all end items to be furnished will be manufactured or 
produced by a small business concern in the United States, its 
territories or possessions, Puerto Rico, or the Trust Territory 
of the Pacific Islands. "Small business concern," as used in 
this provision, means a concern, including its affiliates, that 
is independently owned and operated, not dominant in the field of 
operating in which it is bidding on Government contracts, and 
qualified as a small business under the size standards in this 
solicitation. 

10. FAR 52.219-3 WOMEN-OWNED SMALL BUSINESS REPRESENTATION (APR 
198~) 

(a) Representation. The offerer represents that it [ ] is, 
[ ] is not a women-owned small business concern. 

(b) Definitions. 

"Small business concern," as used in this provision, means a 
concern,· including its affiliates, that is independently owned 
and operated, not dominate in the field of operation in which it 
is bidding on Government contracts, and qualified as a small 
business under the criteria and size standards in 13 CFR 121. 

"Women owned," as usnu in this provision* means a small 
business that is at least 51 percent owned by a woman or women 
who are u.s. citizens and who also control and operate the 
business. 



11• ~2.5!,i21:9i-1005~SHfiiiL-"DUA:ilV»m'AGED BUSINESS CONCERN;'. 
R£PRB~~: (DGfl~'-FA.R~SlJPPf:..'.EMNT DEVI~TION). (JUN> 1988). 

a% ~itt6tion.~ "Sli\all::dt&advanta9edbusiness concern"' t\S 
uae~~in th~&Fp~isien1 Jl$aAa..:a.small business concern, including ••...,.•e.6f.&'f. oaae<!Waat.\.l.OOMro:!olad by indi-viduals who are both .. 
s.oaitally1a11d~eeon~c:ai.ly:;dt•advantaged, as defined iii 
re:cpjl~~t•M6~1D•~bt)'t.he.'U'~ S • Small Business Administration 
~ lt~OBI&\~ ia•'t tl*•JejO-rity;y of· earnings of which directly 
aeen-...tt>~1s•8""i~•i.dlaa~s&; ( 13 ·" CFR Part r 124 ·generally provides 
tt1a-Gt"a•~1idd!»a11~all1Ga~~business.concern·is a-small business 
coaae.~. (l}twlt'l:f.:~i•.t!!a~-lettst 51 ·percent owned by one or more 
aeoteJllttam~eaof.lomtcat:lttdisadvantaqed . 
iitd-h'td.11e.i.s•; ~t illl'~th~-c•e'1-of' any p:ublicly;, owned::bus'iness, at·: 
l._lttf: 51 ~ ppe9*t)'6ttb.e.wit'ihg - stock . of: wh:·ieh'ds{ ownedt'by. one: or-· 
1118il"ettseota&lyiaOta:~eeorromtcally.disadvantaqed·?individuais-, and· (2) 
wc-..Jll6ntt9-e11elll~ and·~dtily, business 1,operations· are" controlled by 
one ... ormerf!,:,-s11:'ChJindtviduals.) (See 13CFR'124.101 through· 
124·' 11!.l~ 

' '. 

b~, RliPl7i!&an't~c>n;; The.Offeror represents"-that'its: 
qwaiitfl;ag"!Jowatnstdp~falls..-wtthinat least·one'of:the.following 
ce••!•lUt•i as5d•~tned int°.13:,;cFR;-;124 (check the applicable 
<*t~teriec} : ' · 
[: 3· S~bonti.aent·Astan (Asian-Indian) American (US Citizen) 
[ ] ' AMafl._P~·cli.fic-American (US· Citizen) 
[ ] Btaoltt,Am•ican (US·;.Citizen) 
[ · ] , Hjsp~111te.-!Aiireric2H1' (t.TS ···Citizen.) 
[ ! ] :· Nbt.ve.= American - J • 

[· ] . Illdtrtdtiai/concern-certified.for participation in the 
Mthf&ret~?z:·Smail Business-~ and· Capital OWnership. Development Program 
unde~"section··s(a} of th~"small Business Act (15 u.s.c. 637 (a)) 
[ ] ~ C>Che-r..:.:lll~nority· foundi.tO be socially disadvantaged by the 
Smdl' Blisiness:-,~dm.inist;ration (US Citizen) 

ct c~r.tifieation~ The Offeror represents and certifies, as 
plft±•o:§tits.,.o£fe.r;. that' it is [ ] , is not [ · ] a small 
dtsaGlvanta!e·d..,b\ilsf.ness"'' concern. . 

d<:. Notific2t4tion'. The -Offeror agrees to notify the 
contramting,.Officer before award of any change in its status as a 
s111ai1 ·· d\isaavamta!ecd··business concern occurring between the 
sblb1flission of'" its"offer and contract award. -~ 

e• Penalty. Th'e·Offeror represents and certifies that the 
above information' is· tnJe.;i;tand--understands that whoever for the 
purpose of securintg-"·a:-.·contract ·or subcontract under subsection 
(a) of Section 12ov-!of• Ptlblie ·Law- 99-66:t misrepresents the status 
of. any ~ont;,.ern ori'~SGAf-as,.a---0 smal1 business concern owned and 
controlled by a mitterity· (as~des11ribed· in subsection (a))shall be 
punished,'by a: fine,-,of"nbt' less· that·'"$10~000 o.r by imprisonment 
fo-r· not mtlt'e' than ac.year; oz::. both. · 

l·: .. 
.. ! 



12. DFARS 252.219-7012, SMALL BUSINESS CONCERN REPRESENTATION 
FOR THE SMALL BUSINESS COMPETITIVENESS DEMONSTRATION PROGRAM 
(JAN 1989) 

(a) Definition. • 
•Emerqinq small business", as used in this solicitation, 

means a small business concern whose size is no greater than 50 
percent of the numerical size standard appplicable to the 
standard industrial classification code assiqned to a contracting 
opportunity. 

(b) Co~plete only if Offerer has certified itself under the 
clause at FAR 52.219-·1 as a small business concern under the size 
standards of this solicitation. 

The Offeror represents and certifies as part of its offer 
that it is, not an emerqinq small business. 

• (c) Complete only if the Offeror i.s a small business or an 
emerqinq small business, indicating its size range. 

Offeror•s number-of employees for the past twelve •onths or 
Offeror•saveraqe annual qross revenue for the last three fiscal 
years. (Check one ofthe followinq.) 

NO. OF EMPLOYEES AVERAGE ANNUAL GROSS 
REVENUES 

so or fewer 
51-100 
101-250 
251-500 
501-750 
751-1,000 . 
over l,ooo 

$1 million or less. 
$1,000,001-$2 million. 
$2,000,001-$3.S million. 
$3,500,001~$5 million. 
$5,000,00l-$10 million. 
$10,000,001-$17 million. 
$over $17 million. · 

13. FAR 52.220-1 PREFERENCE FOR LABOR SURPWS AREA CONCERNS (APR 
1984) 

a. This acquisition is not a set aside for labor surplus 
area (LSA) concerns. However, the Offeror•s status as such a 
concern may affect (1) entitlement to award· in case of tie offers 

• 

• 

or (2) offer evaluation in accordance witn the Buy American Act .~_.·_,· 
clause of this solicitation. In order to determine whether the , 



'1df.~ :ills e~ ·t:o ~ prafex;ence under ,(.1) or (2) abov-es, 't-iw 
mdD.litewmfr JJDmft: ~~"' ~11 ttme ~ISA in which the costs ~ ~ 
Jln:mm:md an ~ off ~~ Jor production (by the 
~ tar 1bhe ~~ ~ntm-ctors) amount to m~ ~-n so 
~ Gif -tt!he ~ )Prlir.oe .. 

Ii>.. ~ b lfta~ 'the locatl-ons as .specified -abov,e 
tWJillD. Jl.'•cilmfte aarm1&Ht.ftemed:iimm ulf. 'the offerer as an ISA concern. It 
utne ~ :.lits •eruilfea a «mrtt4~a.c.t as an ISA concern and would not 
ftltaQe «ttft&Ul!iwfln= CJP'fl'D:HifiiMl11i:1cllr award, the aYfer_or shall per~orm the 
mm&lllillLt ar cau'S!e <tDJ!e ~ct -to b.e per'f.ormed' in accordance with 
tttbe cd>U~ d mi w «mnCS'Dl ("1AW FAR .2.0 •• 103,fb);). (Appl'.icable 
ttm> ellJl ~ ~ ere ~not :set"'!'.a:stide .=:f:ar .'l.'ilbor su"?;l)lus 
8D'l!lle «m»WEUllB tWb'en ~ :_Performance ~ lltn i.tihe ;JJ •• :s.. ,, .d.a 
ttm:nrlittrnriites am.ti JPE&S'e!&l&.l:irmmu th'e 'Commanweauttih (fJff :ltUe.r.to ·iRWcQ,., ;or 
Die ?DmlSlt ~ 'df i.tibe rPaciffd:_c ~s:a.~nds ~JW.t. -\those 1'aama 
mdt.BI' aa'DD ~ )lml9.'Cedums;) •• 

((e)) •a e1!ler:Dm,g lin11m ·tll;:is 'contr-a¢, ~e fContTactOT 
cmarttlitfli r Dl!Ef.t ~r mt ~(m.'Or zhe -er she,) -nor .any _p-e-rs-on :or firm 
w1hl> &lBS am ,tis11ael.-es:t Jim i.t'lm ~Contra:ctor 's :£.i:rm. d.-s a ;person or firm 
time'l'ID;sriNJ.e 1tn!> JBe .wiriie-d r.Go:v.e·nunertt ..contracts ~_y .virtue of 
S'!:r fl iimm :B((la1) Cf 1.the m.a.v..lls--tB'annn -Act ::.or .2 9 CFR s .. 12 (a) ( l) • 

US.. ~ON Inf' .DB~~/SUSPENSION STATUS 

((ra}) "1Jlbie. d)~er:o:r ·cert:.;i:.fd.es ·w.ith its submission of this off er 
tti'mst -. ~s, i-s "Rot '(check one) suspended, debarred or 
~ ·tfm:mn:ennerdmg into contra-cbs with the Executive Branch 
ao:'f '\tibre ~ t.GJ:>N~er-nment,, :or .in .:r.eceipt of a notice of proposed 
~nif!Frt.t. fftmmn annther m>D.D ~Agency .• 

(~) 1I!he <afferor ~shai>l provid·e immediate notice to the 
~.dti'llg Oftftli.oer in :the .event of being suspended, debarred or 
daretilta:J:red 1m:eld!;gdi'bil·e ;b_y .:an,y •.Department or other Federal Agency, o_r 
uni>;on a:-~pt ,af ,-a cn:dtice ·of proposed debarment from another DOD 
lkgeno,y, ~prdrar tt:o .:award r.of this contract. 

fC!) !Fhe<~irar ~urther certifies he will not employ any 
-s:U.b:ccmbac-tor ,who i:s ~SlMi.pended, debar,red, -or ineliqible from 
entering contrad.ts, .or .hfls received a notice of such as stated in 
par.a:·graph a. abo.ve .• 

16. FAR 52.222-.m_ ~IOA'rION OF. NONSEGREGATED FACILITIES (APR 
1984) -

(a) "Segre~ mBciliittii·es./" ·as used .in this ·provision, 
means an_y wa.iting m-.o:oms,, -w.oxk ..an:eaiq, .rest rooms and wash rooms, 
restaura:nts .and .dt'her cezttin:g ''ane.-a;s,, ·it.lime ·clo.cks, locker ro.oms and 
.c.ttll:er ,s:tcn-·age ·or -Uress·in~ ~.,, ~rki-ng '.lots, drinking 



' . 
fountains, recreation or entertainment areas, Transportation ,and 
housing facilities provided for empl.oyees, that are segregated by··-~.~
explicit directive or are in fact segregated on the basis of ~, 
race, color, reliqion, or national oriqin because of habit, local .. · 
custom, or otherwise. 

(b) By the submission of this offer, the offeror certifies 
that it does not and will not maintain or provide for its 
employees any seqregated facilities at any of its est1!1blishments, 
and that it does not and will not·permit its employees to perform 
their services at any location under its control where segregated 
facilities are maintained. The offeror agrees that a breach of 
this certification ia a violation of the Egual Opportunity clause 
in the contract. 

(c) The offerer further agrees that (except where it has 
obtained identical certifications from proposed subcontractors 
for specific time periods) it will-

( 1)' Obtain identical certifications from proposed 
subcontractors before the award of subcontracts under which the 
subcontractor wi.11 be subject to the Equal Opportunity clause; 

(2) _ Retain the certifications in the files; and 

(3) Forward the following notice to the proposed 
subcontractors (except if the proposed subcontractors have 
submitted identical certifications for specific time period.s)': 

NOTICE TO PROSPECTIVE SUBCONTRACTORS OF REQUIREMENT FOR 
CERTIFICATIONS OF NONSEGREGATED FACILITIES. -

A certification of Nonsegregated Facilities must be submi tted1 
before the award of a subcontract under which the subcontractor 
will be subject to the Equal Opportunity clause. The 
certification may be submitted either for each subcontract or for 
all subcontracts during a period .(i.e., quarterly, semiannually, 
or annually). 

NOTE: The penalty for making false statements in offers is 
prescribed in iou.s.c. 1001. 

17. FAR 52.222-22 PREVIOUS CONTRACTS AND COMPLIANCE REPORTS (APR 
1984) ' 

The,offeror represents that-

(a) . It [ ] has, [ ] has not partieipated in a previous 
contract or subcontract subject either to the Equal Opportunity 
clause of this solicitation, the clause originally contained in 
-section 310 of Executive Order No. 10925, or the clause contained 
in Section 201 of Executive Order No. 11114; 

(b) It [ ] has, [ ] has not filed all required compliance 
reports: and • 



( aj· · R~tatio11s~ in<iic&ting submission of require~ 
cempl.ii~~. atqpea~p~faf>.Ps.ed... subcontractors, w:t-1r be; 
~Ed::t'b~91M'Fon~awamdm•. 

1&1'. FD"ltS~~~-;:caAittAlElt.;:Br·•TER CERTIFICATION (APR 19'8) 

~~ceattf~~-

C«•·,' ~~~~A.teed.tiil.: the' performance .tSf this· 
~s11Ma~U.CtlJ .. iunet~[?] listed on the Environmental 
~~·~o~j;atinq;··Faci·lities: 

<•,,, TllfellODf._.~ifilmecU:a~e'lY" notify th~Contracting~ 
~ ... tll:! ---~·· at!tft:ft&,;.· receip1: ··of"' an;y;· comm.rmdcation-.: from:: 

. · · · ··· ·; .... ~mid~11eec; o:f:::'~En:ird::ro.ameacaL. P~ti.on .. 
~ .. ~~f6eil1ty:::th'ak~Oft'.@"s..oc-~oppseQi'.to .. 
uw~~•olfif~cmnt~.aet"'· is')1;Uli1Jii!~.t"C~tdoa:"ttr.: 
b!s lJM!: t-:11oa111t~E-.L'At,~<>£"' v:tol:a.:td:ng::;Fae±lltt-en·· andr.-:. 

(... T1¥a~wdd:.JL .. ineil.Udaal\';certificaoti.cn".'. sestamti.llJ..y·· 
•· ~----t~~i'.QJ.\r,. ineiuGldnq;:this.~pa'ilra~:apm: c~-;. in
e111eJ¥t.·~~~~--

llS" FllUl'SS223:'.~~0EWMFimtJJ'.ralttREG1\R])IN.G .• A1·.DRUG:+FREE!_'WSRKPLACE. 
(~ 1.1:98$:'; 

"~leti-'1 sasnnce~~m.-e:ans,. a"' controlled·· substance in 
~-I~.tl:Dl:c111~V1.1o~;:;seetion;~2:02.:·:.of:'·the""·Controlled ··S'Ubstances 
A_. ('1:1 m:ss.a::. .. 8&2.}: aGD!iaa;;fflnher~rdefines -in·requlation at· 21 
Cl.'B 13l9JSl:J.1 '.. -1Jas;~· 1s·-; 

""<!:t~.m:tY.ti:Gt"iotll\"",.m:ee~S;,;,;aaf.i:n:dinqr~of.:-91.:li·lt· (includi.nq .a.-,·plea·:.of. 
ne&lb~~·emin®Jr.ell) · or:- imppmtion·"'. of··· sen:tence; or·-both; by. a.ny: 
j·'gfddf£:.dl.ai! bi$'.Cd~7·cna;r~g~Gl rith::~th'e resp·onsibility to determine .· 
vi~o!f ;: tlre"4=Fl!aeira:~~~ or2~ state•;cr.iminal ... druq .. statutes .. 

"er.±m~i.nai_ d.tllg; st.;a*'ttt.~;U,.'tmeams f.a:: Federal.: or: non~Federal · 
crtmtna:L. s.t.a.tuJt~imY01:1Vin:gt!the· manu-facture, distribution, 
d£s~·ms'1.1it';:t1 p'Gs:s:ess-d:.om•or"~use.of 'any. controlled substance. 

"~q'!!"ft"e:e-,:~w:oarkplac.e~ mean$ a- site.:for the performance of 
W'C>~k·· dene-~· in- c~nneetion.-rw4th a specific contract at which 
empio¥ee.s of the\. c~ti:aej:or are prohibited fr.om engag-ing in the 
un·J:a:~fu·l :man.ufa:ctttE.e:1., d·iatribution·, dis~ensing;possession, . or use· 
of a ·controlled•s'Wi$blileeo. 

"Employ~e" meannamemp.:l?O¥ee~'.,.of~ a Contractor ·d'irectly; 
en·gaged in the pe~m:mamesolf;;;: wea:JQ:u_nder· a, Ge:>verruneat contract~ 

"Ind,ividual" meatastr"anto'£ff!Tj~ortcontractor that has no• more .... 
than· on·e employee· incd..uu·*ng~.'~he",'Offer~r/contractor 



,. 

(bl By submission of its offer, the offeror, if other than 
an individual,who is making an offer that equals or exceeds 
$25,000, certified and agrees,that with respect to all employees 
of the offeror to be employed under a contract resulting from 
this solicitation, it will ---

(1) Publish a statement notifying such employees that 
the unlawful manufacture, distribution, dispensing, possession 0 1r · 
use of a controlled substance is prohibited in the Contractor's 
workplace and specifying the actions that will be taken against 
employees for violations of such prohibition: 

(2) Establish a.drug-rree awareness program to inform 
such employees about--

(!) The dangers of drug abuse in the workplace; 

(ii) The contractor's policy of maintaining a 
drug-free workplace; 

(iii) Any avai.lable drug counseling; rehabilitation, 
• and employee assistance programs; and 

(iv) The penalties that may be imposed upon 
employees for drug abuse violations occurring in the workplace; 

(3) Provide all employees engaged in performance of tbe 
contract with a copy of the statement required by subparagraph 
(b)(l) of the provision; · 

(4) Notify such employees in the statement required my 
subparagraph (b)(l) of this provision, that as a condition of 
continued employment on the contract resulting from this 
solicitation, the employee will --

(i) Abide by the terms of the statement; and 

(ii) Notify the employer of any criminal dru.g 
statute conviction for a violation occurring in the workplace no 
later than five (5) days after such conviction; 

(5) Notify the contracting officer within 
after receiving notice under subdivisin (b) <•>(ii). 
provision, from an employee or otherwise receiving 
of such conviction; and 

ten (10) days 
of this 
actual not.ice' 

.•. 

(6) Within 30 days after receiving notice under 
subparagraph (a) (4) ofthis provision of a conviction, impose the 
following sanctions or remedial measures on any employee who is 
convicted of drug abuse violation~ occurring in the workplace: 

(i)" Take appropriate personnel action against such 
employee, up to and including termination; or 

(ii) Require such employee to satisfacterily 



• 

partteipa.te. =~ -~ cft'uq ~1buse a1&sis;tance or rehabilitation p~;:~0r.~~ 
~ed ftsr' IWdh pm:iposas by a Federal, State,, or ·local :heaJ,;thg 
-~~-~;-·.at- .~~ropriate agency. 

:c;rr -•~'='a:·~: :a£t!b~·¥ffort to •aintatn· ac ,~frs~ 
wm:k~~ ~h~-~tattien of r.ubparagraphs fb'').(~) thr~llf§h 
(49\.).;(~~ -ee·-~-~·· 

.~]-~;~:~Jit~-offer, .. :the.offeror, if an· 
,~~Jj;f,~•ndf.fer.:of any dollare value, c.ertified 
.lim&l!-egJ:• --~ ~~Ors"'"Will' not. enqag:e- in the unlawful 
~~;·~h, :c1·1spen·sinq, possession, or use of a 
~ s.liJD~,w·lif. the~ Rerformance of the~ contract. resulting 
1*mnr'~ .. womidi.t~.. · 

1&1R · ,...,..,alll!tl"' · ~-llill~-- _.,..~- · · t -~~' ..-.: .... ~.,..w;~, 
,.,,; ~~ ~ 'U.JICI' ~:er.ctJr ':()~ ~.w-:_ ·-~: UC!'.~\ •• i.L.;.ai.ua~bn 

-~!'--~-- fb:) or: (c) ott:t"tidist~~on,. ~CiieX:s the'. 
~~ ~ :an·ct· inaiqJ.;bJ.!e,. ~or ~., (S'e.1!· PA:tk 
'$.aJl~~, ;~ D'i.~1.-1:-cJaf) {2() (ii) .• -) .•. 

·~ 111f. ~- 1rG etiar.· amm:t.ett, ~~.;.to. ta&
~ .. 1Aiel' -~aati.on: in ~Jl1rr;.': (t.t) srct ('C.:) cs:f·_ this 
~ ~~ • mll-tte'Sr'. wid.th"ill· the> j)l~ct±.cm o.£_ an· aqency 
:dll. ~ ·ram:1t1ett1 ~ alit ttie 19ktnlf: 0£: a< f:al..se., fictitious, or 
~ orarti'f~ ma:y renlier the- m&mr sUb~ect. to 
~~~~- wta<er ~e- is;, Unti:;ted· states co.d.e., Section 1001~ 

~:ea:~ percent. of the proposed contract 
~ ~lltlS. f!at't&"i~ c:r.onant~ or' e,f·fort.- (DAR 7-2003. 81) 

.~!mi1 BRE'S!'E-N'~?rS ANO CER.T.IF.l'CATIONS IS- TO: BE .RETURNED 
wam(:~m~ 

·-



1. The naae lNl!i &ddretts of t-he Pri:ucipal as wel.i. as the signature of the 
l'ri!lc_iQ&l shvAAd be ~ti~ tp t'~I)§~ on the Standard Form 1442, 
"$0,1...ici-.~iop O:ft-er t=tiM~~ (Sf 11.,42). 

2. The daJ;e tillt Soud is eucu~ must be on or before bid opening date. You 
-st i~d_ica~ y,our type of oi;~p.ization and State of incorporation, if 
appl1c.able • 

3. The S4rety block spould sAQJi the same address as ts published in the 
Department of Treasucy CirculJlr. Also, include a telephop.e nwnber. 

4. The peµal SUJJl of the Bid Bond must be either 20% or an amount greater than 
or eq!Ull to 20%. 

5. 'nle Princip,al's s~ture should be identical to that on the SF 144l, with 
tbe t.yped or printed llJlQle entered below. If applicable, iJDprint wi tri the 
Corpc>:EA te Seal . 

6. If usi~ individual Sureties, you must have l or more with fndependent 
assets gre&t.er than or equal to the penal sum of the Bond. Attach executed 
Standard Form 28 "Affidavit of Individual Surety" for each Surety. 

1. If usi»g corporate Surety, enter the Branch address, the State of 
i~corporatiQJJ. and liability amoup.t. Enter the typed or printed name and title 
belAw; illc~iot with the Corporate Seal. Attach a Power of Attorney to the 
Paymept Bond. 



·-- o;o,;c; "'· ··=== 
8\111.B_., 

(Bae lnstructlons:on teWNHJ~ 

,_.!A --

~~w f -- ..... - ·- -,lllijl@_ti,Jljij'rf'l1W\TO~aft. - · __ ,,_ f;lJO OAT.E·; . 

'.fY?E OF ORGANIZ'ATJOP.<W'P• OM) 

,O·INDIVIDUAL {[J1flARTl''1EHSRlP 

:o JOINTVEtHllR€' QconPOf!lt'-.T'!ON 

STATE OF INCORPORATION· 

a10·1neN:rJF.IC'Ai'TfON· 
/NVJ1A-T40N;NO~. 

! PRlCE . ~JGDSRW'""' :a~~~~$\} ~~;.·1·1;1::~~ t 
h,=-__,,.~_,.,.~.....,"""-~--<f-;--.,,....,~.....,,--~~~~~~___,~___,~_,.,.~_,.,.___,~ 

f:OR ·(Conatrqction; 
i ~1,tppliea·or.'$eruiceaJ .'. 

OBLIGA'TilOM: 

We, the: flfimrip.alil a,&mltSidsetv( i~) CIF'3·ftrmty, 0'€U.!rreht0:, ttre-United 'States: of America,{hereinafter,called the Government)· in thaabove penal 
surn. Fol" P~'ofrthe-paf'!~~~am-, wec.l:liflebol!lrselves, our heirs, executors; acli'niMistrators; .and success.ors; joint LI;, aod:·saverally. However. 
whsre· the. $~i!Slr ~ oorpo;:~ ~.iJ;i·~e.!iS e,q,5;,ireties; we, the, Spreti.es·, bina: ourselves' in··socl1 sum·"jo:intly ·and: severally" as wel I as 
'.'~alieJJ!VI" ora:J.y;, fO:Ptl:l1lll1"-l.1.re~~.U•lii~.ij~;»im1:~al!ltiorrnractro.ns against«any .or at! of us. for all other purposes each Surety binds itself, 
JG!flt!y.. ai1n;jrt~116:IJ~ ttre;; RfrR:ef~1 fj;JJl!'ti'l'Ell'PilWiJ'le.filt• of·tntusm 'shown-;opiwsite the name: of the Surety. I frro Ii mit1of I iabi I ity is ind i-
ca4lQ<llr; tltailimiibr~ll$idJt;V. is .. ~~i!J:a~.tililft;of'tb:epemal.sum. · 

C0MQ.frle>~ 

Tht» Pttneir;i.21Ji.ME!§l>S1Jbmittee tile- bro· identifiecl. above . 

• 

Rll~: 
ab'©.VSl.H)~1if1§$f~ i!llvci.:i:if the:. P<firrcipali - (a.\ uponamceptance by the Government,of the bid identified above, within the period speci

. fiei:b tl'telreli;!il!tf~ele~re (six.tv (60)' days. if no. period::is.specified), ex€cutes the further·contractual documents and~gives the bond(s) re-
quireeb ~ tlire~te~•af•tl1e bie.:as:iaecef.'}.te:eLw~tli~n the time>sl\lecified (ten (.10) days if no period is specified) after receipt of the forms by the -
p.fiflmi.~ a:ll' (ll!l),1 il'T'tlir~t ofifailluoo·se to el<e.eute such' farther contractual documents.and give such bonds .. pavs..the Govern merit for any 
cost'of·preeµroin§•.tt:re'WE!Fk· which·ex.ceedsthe amollnt C?hhe bid. · · · 

E~h Swiety. e~liu.tilil'§~ trns,; nstrnmeAt a@11ees ·that' its ohliga:tron is not i mpakecl ·by any extension (s) of the time for acceptance of the bid 
t"1a~ tf:te. ~~Alitfll.Elln~ grsnt to .. the Government: Ne.tiee.tO"the surety(ies} of extension(s) are waived:. However, waiver of the notice applies 
only to eMeJi1$.IJ'lS-;a~g~e§~iflg not more than sixty (6f1) catendar cjays in addition to the period originally allowed for acceptance of the bid. 

WITN~ 

Si9mall!!.u.e<lsJ · 

Name(~l &· 
Title(sl 
('f;i~J 

S1gnature(s) 

Name(s) 
f'TYPedJ 

Name& 
Address 

u.i: Signatl.irn(s) 

i: 

;i: 

l. 

L 

~ N~e<ls.l & l. 
1-'1 Tftle'fs:l 

PRINCIPAL. 
.. ?, 

(Seal) 
2, 

INOtvll!lUAL SURETIES 
2. 

(Seal) 
2. 

. . ... - STATE OF INC. LIABILITY LIMIT 

$ 
.... 2'.i. 

2, 

(Seal) Corporate 
Seal 

(Seal} 

Corporate 
Seal 

......,._~(T~Y~~;:;.;.-.i...._.....,._.....,,....,.... __ .....,.,._..,_..,.., ____ __._.,~~...,....--.i-...._.-..._... ____ __......,_.. __ _...,.... __ ~~~==,,~·~~-~~=---~~·~ 

Niif>I· 754Q . .i1 l ·; ~ ?·806'9. 
P:~r· • 1 n\ tr.:. ·~~ r--) 1 ~~\1'""' N NOT· ,_,5- ~'"' -? 

S."'~,'\NOAl'\D l"ORM24 (Rt:.V. 4·35} 
•71r2'Urii"e--r:i tn/ GSA 



CORPORATE SURETY(IESI (Continued} 

Name& I STATE OF INC. '~ABILITY LIMIT 

co Address 

> 1. 2. Corporate 
I- Signature(s) w Seal a: 
:::> Name(s) & 1. 2. en Title(s) 

(Typed} 

Name& \STATE OF INC. I ~ABILITY LIMIT 

() Address 

> .... l. 2. Corporate w Signature(s) 
a: Seal :::> 
en Name(s) & l. 2. 

Title(s) 
(Typed) 

Name& 15TATE OF INC. '~ABILITY LIMIT 

0 
Address 

> l. 2. Corporate I- Signature(s) w 
a: Seal 
:::> Name(s) & 1. 2. 
Cl) 

Title(s) 
(Typed} 

Name& I STATE OF INC. I ~ABILITY LIMIT 
Address 

w 
>- l. 2. Corporate 
I- Signature(s) 
w Seal a: ' :> Name(s) & 1. 2. 
en Title(sl 

(Typed) 

Name& 'STATE OF INC. l~ABl'LITY LIMIT 

u.. Address i 

> l. 2. Corporate I- Signature(s) I w 
a: I Seal 
::::> Name{s) & 1. 2. I en 

Title(s) I 
(Typed) ' 

Name& I STATE OF INC. I ~ABILITY LIMIT 

Address 
t:I .;! 

>- l. 2. CtYl1J01'0tc 
~-

I- Signature(s) 
w Seal a: 
:::> Name(s) & 1. 2. 
Cl) Title{s) 

(Typed) I 
INSTRUCTIONS 

1. This form 1s authorized for use when a bid guaranty is required. 
Any deviation from this form will require the written approval of 
the Administrator of General Services. 

2. Insert the full legal name and business address of the Principal in 
the space designated "Principal" on the face of the form. An 
authorized person shall sign the bond. Any person signing in a rep
resentative capacity (e.g., an attorney-in-fact) must furnish evi
dence of authority if that representative is not a member of the 
firm, partnership, or joint venture, or an officer of the corpora
tion involved. 

3. The bond may express penal sum as a percentage of the bid 
price. In these cases, the bond may state a maximum dollar limita
tion (e.g .. 20% of the bid price but the amount not to exceed 
_____ dollars). 

4. {a) Corporations executing the bond as sureties must appear on 
the Department of the Treasury's list of approved sureties and 
must act within the limitation listed herein. Where more than one 
corporate surety is involved. their names and addresses shall appear 

«!.!'.$. GP(\: 1988-201-760160185 

in the spaces (Surety A, Surety R, etc.) headed "CORPORATE 
SURETY{IES)". In the space designated "SURETY(IES)" on tht 
face of the form, insert only the letter identification of th« !ur.-tit& 

(b) Where individual sureties are involved, two or more r1tipon· 
sible persons shall execute the bond. A completed Af1idaivit of 
Individual Surety (Standard Form 28), for each individua1I surety, 
sha11 ·accompany the bond. The Government may require tl'lue 
sureties to furnish additional substantiating information concerning' 
their financial capability. 

5. Corporations executing the bond shall affix their corpora,te 
seals. Individuals shall execute the bond opposite the word "Corpo
rate Seal"; and shall affix an adhesive seal if executed in Ms1ine, 
New Hampshire, or any other jurisdiction requiring adheStve seals. 

6. Type the name and title of each person signing this bond in the 

space provided. .-· , 

7. In its application to negotiated contracts, the terrns "bid" ) 
"bidder" shall include "proposal" and "offerer". 

STANIJ~RO FORM 24 BACK {REV. 4·8!1) 



es~ACT DOCUMEMTS 

NOTE: THE STANDARD FORM 1442 

SOLICITATION, OFFER AND AWARD 

WILL BECOME A PART OF THE 

CONTRACT DOCUMENTS UPON 

EXECUTION BY THE GOVERNMENT. 



• 

....CON'.PM:C.T · .m;AUSES 
CQN:S:'lll\WXJ:'JW.)N ·..coM'i"RACT. 

· (:~L:i$0 ;·SIOO.I'NG ,.PROCEDURES) 

~ ~'!lm tB.Y .UDUWE (APRIL 1989) • This contract 
i~9 »:.t.ke ·~wJ;nq •:C.l~,a;•es -by referenae, .. with the .sAJlte. 
-~-~~-~1.i"f~-~v.e.;~;"qiv.en full text. Upon request, 

·tiae -~n:tl1!.a'~~r·wi.ll.~ke . .tlleir full ·text available. 

I. : BDWL .i'.\l'CIUI'S'.D:'Jl.ION f.~'rlON ( 4-8 .CFR CHAPTER 1) CLAUSES 
('J!..AR) ~5:Z ~-~) 

: ,,End · Of Clause) 

·.l. PD :'5!2..;~l, ,JW~cns (APR 198:.4.) < ... Al.t-ernate ,,l. (APR' lg:8:4) 

2 • ·J'>.Mt ::&Z.;21Qil'J!!il-, cctfi.m~s- N·ot. to Benefit. (A!PR ·.t9BA) 

.J. -F-8 :S2.::~l, ::.nat.uit±es (:APR 198~4) 

4. F-8 _:""5:2,..,.Z.<13~, CCG¥'fltt•n:t Aqainst· con'ti:nq,-ent.. :Eee-s· (i.A--PR .. l9i&4-) 

.5. J!.R :-a2. ~m,3 . ..;;:7,, -~.i-K'ield3aek Procedure.s . (OCT. t9:8:8) 

6. ~ -S,'2,.~11M'"'f2, Sre.cu-ni--ty Requirements .. Al.ternate :r:r {APR .cJ:9s·4) 

7. J'!tA!R 52 •. 2i2~, Liquida:te.d Damages - Cons.t:r.uction (APR 1984) 

a. ·"'8 '"5:2 .'212--6., 'll:ime Extrens;ions (-APR 1984) 

t.·. · iliB· ~.234 .... s, De£ens·e . Priority and Al.lo.cation )~eqU,irements 
(M~ l:Sr8'6)· 

to. ·J.D. S:a.-~2'12,...,lJ., Variation in Est.imated Quantity (APR 1_984) 

u. Pa ~!12 ."212-.. 12, suspeJUiio1:l of Work (APR 1984) 

1.2. F'AR 5'.2. z:i.4..,,z~0, Audit. ... seale,d Bidding (APR 1985) (Applicable 
if •wia~d .e}U.Ueeds $100, ooo) 

lJ. FAR 52,21.4-27, Price Reduction for Defective Cost or,Pricing 
Data-Modi:ri<.i?il:tic>ns .... sealed Bidding (APR 1988) (Applicable if 
award exe-eeds $1.:Qo,ooo) · 

14. FAR 52.214-28., .SUbe.ontractor. Cost or Pricing Data
ModificatioBs-S:ealt.ed Bidding {APR .. 1985) . (Applicable if 
award excee~ .,$.l~·,.,000) · 

15. FAR 52. 219-6, Not.±ee. Qf Total small Business. set-Aside (APR 
1984) (Applica·l::lle if o,0ntrac.t is Small Business Set-Aside) · 

16. Fil 52 .2.19-8, Utilizatien .of Small Business Concerns and 
-Small Disadvantaged Hwti~ .. eoncerns (JUN 1985) (Applicabla 
if award a~ceed'$ $10,0.QQ) 



l f 

.. 

17. FAR 52.219-9, Small Business and Small Disadvantaged 
Business Sub-Contracting Plan Alternate I (APR 1984) 
(Applicable if award exceeds $1,000,000) 

18. FAR 52.219-13, Utilization of Women-Owned Small Business 
(AUG 1986) (Applicable if award exceeds $25,000) 

19. FAR 52.220-3, Utilization of Labor Surplus Area Concerns 
(APR 1984) 

20. 

21. 

22 . 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

FAR 52.220-4, Labor Surplus Area Subcontracting Program 
(APR 1984) (Applicable if award exceeds $500,000) 

FAR 52.222-1, Notice to the Government of Labor Disputes 
(APR 1984) 

FAR 52.222-3, Convict Labor (APR 1984) 

FAR 52.222-4, Contract Work Hours and Safety Standards Act -
overtime Compensation (MAR 1986) 

FAR 52.222-6, Davis-Bacon Act (FEB 1988) 

FAR 52.222-7, Withholding of Funds (FEB 1988) 

FAR 52.222-8, Payrolls and Basic Records (FEB· 1988) 

FAR 52.222-9, Apprentices and Trainees (FEB 1988) 

FAR 52.222-10, Compliance with Copeland Act Requirements 
(FEB 1988) 

FAR 52.222-11, Subcontracts (Labor Standards) (FEB 1988) 

FAR 52.222-12, Contract Termination-Debarment (FEB 1988) 

FAR 52.222-13, Compliance with Davis-Bacon and Related Act 
Regulation (FEB 1988) 

32. FAR 52.222-14, Disputes Concerning Labo~ Standards (FEB 
1988) . 

33. FAR 52.222-15, Certification of Eligibility (FEB 1988) 

34. FAR 52.222-26, Equal Opportunity (APR 1984) 

35. FAR 52.222-27, Affirmative Action Compliance Requirements 
for Construction (APR.1984) (Applicable if award exceeds 
$10,000) 

36. FAR 52.222-35, Affirmative Action for Special Disabled and 
Vietnam Era Veterans (APR 1984) (Applicable if award exceeds 
$10,000) 



~ $"l2!.,~~,. Af.:tf.~-~ ~~~for Handicapped Workeirs 
t~ ~~= (!~icta.~e ii.£ awa!d exceeds $2·, soo) 

~. • .. ~,.. ~~ ~~rts on Special Disabl.ed 
VI~ ~ '1~• ert tthe Vietnam. Era (JAN 1988) 

:la'; ~2? .. ~lt-2?.,, ~ Atlr' ...d. Wiiliter (APR 1984) (Applicable if 
~·~~,.~)} 

~ ~ .. ~3\, lib~ Mater:ial- Identification and Material 
~ Jifa.\1tai (CAB Ml~); 

,_ .~2" .. 22'.J-6,. ~~' WorkpI.aea (Ult l.:~S!P): 

:r. ~~ .. 2?2~S,, ay American Act - Con-stru.et:bou Hateriais; fAPR 
1"4) 

~· .5<~ .. ~11-l-; ~~·t-Z"atiC?rr and COJ'fs,ent (APR'. 1.9:84} 

,. S\~ .. 2.12'.1-2,. 111iQ1ti.ce.'9 ctlt<i A'S'S~stan:~ ·~~ Patent & 
CC~ -i:~~t (A-PR 1984) (Applicable. if awarct 
~ $~S,, (D;(i)iO) 

Ila ~ .. iz11-4i,, Patsnt Indemnity - Construction Contracts (APR 
191S4} 

~ S2. .. ~:~Sl-1,, laid Gua.'lt'a.:mte:e; (.AiP.R 1.9-&4) (Applicable if award 
~Sf $:2:5i. 0101'0.'): -

7 

41. ._ S2 • 628'-2 ,. Mdi.:t:L.orra1. aond s·ec.urit-y (APR. l~,a.4) 

•tJ.. !PMR· £2:,..22SJ-·5,. lins,uxalllice-Work on a Government Installation 
~»~ l9'SL¢} ('.Appl icai~l-e: ±f award exceeds $2 5 , o o o) 

4,9,.. FM $2 ... 2.29f-3, FeGle:ral, S:tate, a:nd Local Taxes (APR 1984) 
(~lica:b·l-e :if G\\W~'d exceeds $2:5, ooo) 

!SO. FU 5~ .. 2.32-5,. P~en.ts Under Fixed-Price Construction 
Co'trtrasas {llft l9ag} 

51., FAR 512. 2'32-1'1, Jm:t:e-rest (APR 1984) 

52. FAR 52. 232-23,, Assig;nment of Claims {JAN 1986) (Applicable 
if awa:rd exceeds $1,QOO) 

53. FAR 52.232-27,. Pr.oll11'J5t Pa'Jltlent for Construction Contracts 
(APR 1989) . 

54. FAR 52. 233-l., Disputes (A!>R Ig:84) . 

55. FAR 52. 233-3, Pretest Afte-r Award' ~JUN 1985)° . 

56. fAR S:?.2J5-2, Di.ffarinil' S:ite Conditions (hPR 19'5:4). 

' •• - <~ 



57. FAR 52.236-3, Site Investigation and Conditions Affecting 
the Work (APR 1984) . 

58. FAR 52.236-5, Material and Workmanship (APR 1984) 

59. FAR 52.236-6, superintendence by the Contractor (APR 1984) 

60. ·FAR 52.236-7, Permits and Responsibilities (APR 1984) 

61.· FAR 52. 236-8, Other Contracts (APR 1984) 

62. FAR 52.236-9, Protection of Existing Vegetation, Structures, 
Equipment, Utilities, and Improvements (APR 1984) 

63. FAR 52.236-10, Operations and Storage Areas (APR 1984) 

64. FAR 52.235-11, Use and Possession Prior to Completion (APR 
1984) 

65. FAR 52.236-12, Cleaning Up (APR 1984) 

66. FAR 52.236-13, Accident Prevention (APR 1984) - Alternate I 
(APR 1984) 

67. FAR 52.236-14, Availability and Use of Utility Services (APR 
1984) . 

68. FAR 52.236-15, Schedules for Cons~ruction Contracts (APR 
1984) (Applicable if award exceeds $25,000) 

69. FAR 52.236-17, Layout of Work (APR 1984) 

70. FAR 52.236-21, Specification and Drawings for Construction 
(APR 1984) 

71. FAR 52.243-4, Changes (AUG 1987) (Applicable if award 
exceeds $25,000) 

72. FAR 52.244-1, Subcontracts (Fixed-Price Contracts) (JAN 
1986) (~pplicable if award exceeds $500,000) 

73. FAR 52.245-1, Property Records (APR 1984) 

74. FAR 52.245-2, Government Property (Fixed-Price Contract) 
(APR 1984) (Applicable if GoverJ'llllen~ Furnished Property 
Exceeds $50,000 in value) 

75. FAR 52. 245-·3, Identification of Government Furnished 
Property (APR 1984) 

76. FAR 52.245-4, Government-Furnished Property (Short Form) 
(APR 1984) (Applicable if Government Furnished Property is 
less than $50,000 in value) · 



77!.1 :e&-.5.~.;..Z~.i ... Inspeati:i.Um:~.C-~ruction (JUL 198'6) 

~ ~:5:'21~;." W'a~-o:ft:CGns:truction (APR 1984) -
~ .:r::: (:&Bl:~;· 

7,91-... ~·5:a..Z.u7"~64,. ~Of. PrivatE!'l-Y· awned ·u.s.-Flaq-· 
Qtjmmeu~.!~l» · st iism .. (~e ,,r1) (APR 1984) . 

8m.l... - SD.Jl.S~33W ;waiDtmHDl'lrgimreemnqi""Constwction. (APR 1984) 
(~·1'4 ~8'iGS.eds.$J.O.O,OOOl . 

sm.... 19llf-"-!fZ:~l;;,.;.. .T~. fox:· convenienc.e:,o:£. th~· Go:ver:nment 
(~~ (&ltmnta:·i.Fbl:'m)·• (A:.P.R· 19'.BA·;)\ (;1'~.ca~ i£.awa:r.d· 
is:...:LalJB~:~<m!)::/. ' . 

a~- F.~-~-~1 •.• ~1:m· -~c»r· CbnYen·tem::~,O:f:·~ttte· G:'G>l!e~mnent · 
(':i:ft»e:aU::~Jti:rne'$).e A~tr.erna~e> I .. (NRR>~· I-9:8:'4:) · ( §ppu?icab:l:e'-. if a:wa:nd'~ 
eaGeffSi :;:$JS<l:Gl',~Olro).)': .... 

:mI;.... ~ DDEN~--Blm'ERmi. AeQ.UISa'.11!!.0N, REGtn.ATION 
S:m.mfl'm?DHI!' (:OF~ C~$'-INCtm~TBD- BY: REFERENCE:· 

.... ~- 2 5:Z .. 2.09' ... -?·<XO~,. Actqu'd.:s-itions .from-. Defense ·Contr~ctors 
~· tct' ~s:i.11e ntsp:e.1!..tion"?· U.nde~ the-, Intermediate-Range 
N~ P.cmczes:; (lN$')! ~eatty (JUN ig:as.). · 

89... ~ z~. ZJ.'91-:ro:cro;, SmadllJ; Busdmess and. small Disadvantaqed 
~"BSS'-S-Ub'.C£Ql:ll\tran.t.±n~· Pl.an {Appl~i.cable if. award exceeds 
$15.,.Cl'Q:m1«.0:<ro..~ aad~.Utnre."S>ttll±.cted {Master Plans} (FEB 1988) 

9Q. 

91:. 

I ' ' ~ 

c~· 2.S:Z: • ..2.2:5::-70:z4·., .. RestJ:ic.tiom: .. on .. ·Contracting ·with. Toshiba 
co~a~.n1' cxr *b:rrqs~berg Vapenfabr.ikk {MAR 1988) 

O~ 2$....Z~..23:.lo • .70·o:o, SU.ppl.emental: Cost .Principl:es (APR 1984) 
(.APVliil.c:ab.l::e i.£. awai:d .. exceeds $2.5; oooy 

DFARS- 2·s.2.2JJ.-70.'6'..0 1• certi.f.ication o:f Requests .for Adjustment 
.or Relief Exaeret.ii.:ncg; $'190.,..000 (FEB ·19ao) (Applicable if award 
exceeds $.100·,AO.Q.).. 

DFARS 25-2. 236:--,;Q.\>lJJ,,, COmlia&iti»n of Cc:>ntractor· (JAN 1g65) 

DFARS 252. 2Jo:-1cro:r, Modi.f:ica.tion. Proposals· - Price Breakdown 
{APRi 1968) 

DFll'Rf'.:" '.5:~.2.zfr;..70-Cf.2, ~on~.irra'iit-ings, Maps- and 



Specification (SEP 1987) 

93. DFARS 252.236-7005, Salvage.Materials and Equipment (JAN 
1965) 

94. DFARS 252.236-7006, Misplaced Material (JAN 1965) 

95. DFARS 252.242.7003, Certification of Indirect Cost (APR 
1986) 

96. DFARS 252.243-7001, Pricinq of Adjustments (APR 1984) 

' • 
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3.3.3 End Item Manufacturer's Part Numbers: Include parts for which 
the end item manufacturer has proprietary rights or has exercised design 
control, and for which the end it~m manufacturer is the logical supplier. The 
end item manufacturer shall also assign numbers to purchased production parts, 
if such parts are altered to meet the prime manufacturer's 'design · 
configuration. (Repainting, marking, or other nonsignificant operations are 
not adequate cause for use of exclusively assigned numbers.) 

3.3.4 Components Assemblies/Parts: Include those components 
assemblies/parts purchased by the end item manufacturer for which the end item 
manufacturer does not have control, and shall be identified by the actual 
manufacturer's name and part numbers. Detail parts in the manufacturer's 
assembly, as well as attaching parts, for which the manufacturer does not have 
design control shall also be identified by the applicable actual 
manufacturer's parts numbers. This paragraph does not restrict the end item 
manufacturer from assigning part numbers as long as the actual manufacturer's 
part number and the Federal Supply Code for Manufacturer H4-l (FSCM) or 
manufacturer is shown. 

3.3.5. Appendices: End item manufacturer may add an app~ndix for cross
reference to implement Components Assemblies/Parts requirements when 
implementation in manual form varies drastically with the style, format, and 
method of Contractor's standard commercial practicer. Subject cross-reference 
in an appe~dix will appear in the following format: -

End Item 
Manufacturer's 

Alpha Numeric Seq. 

100001 

Actual Manufacturer's 
Name and/or FSCM* 

From H4.l** 

John Doe & Co. 000000 

* Federal Supply Code for Manufacturers 
**Cataloging Handbook, Name.to ·Code 

Actual Manufacturer 
Part No.· 

2000002 

3.4 VALIDATION: Each submittal shall be validated by the Contractor or 
manufacturer as being accurate and applicable to the systems and equipment 
provided. 

3.5 SPECIFIC EQU:IPMENT SUBMITTALS: The technical sections of this 
specification identify the specific equipment or systems for which OMSI 
submittals are required. This paragraph and its subparagraphs contain a 
general list of various types of equipment and systems together with the OMSI 
information required for each type. The·applicable OMSI information contained· 
in this'paragraph shall be submitted for each specific piece of equipment or 
system listed under the "0.t:!SI Submittals"-paragraph in the technical sections. 
Operating instr.uctions; maintenance, service, and repair instructions; and 
parts manuals shall conform to the requirements of thei~ respective paragraphs 
herein. Provide validation in accordance with Paragraph 3.4 for all 
submittals. 
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3.2'.3 P-rev:~nt·ive M-a.Intenµ,oce:· !.ftSpect'i~n: Points and checklist shci\llJ 
be. clearly sP,etl~d~ q,-u,tr aS:· part of~ oµe-r-at.'Or-type inspection in this section. 
Inc~ude c.hct-i::t wl;th s.~~tic M.~· ~d/or a separate inspection checklist 
in~c:at.±ti& loih8't:· sh!):UJ:d,-, lie· exam-~~ fa-~· we,,'BI):· or possible malfunction and what 
sho:u;ld) be r:e:e.G!rt~P:· :i;-Q<;r: ::t;'~air, in~-luQing a priority sys tern. 

3'.. 2:.,4 ~~t.W-:L~h@.P.;t:i;lil:g:' G~ cll;l'd, Qia~ostic Techniques: Provide step~ 
by;-str,ep. Rit'QP~~ t;.<>-· El.'~k~ p-~l'!lf1'':: J.~1-ati.Qn of the cause of a malfunction 
witi,_ cg)i;r~at:::iy,.e« I!l~"iit:-en~~ :ir~~:l~s. Instructions shall clearly indicate 
why t~e.· qb~~9;1#i~ ~g;: ~r~J:"medt cm~· ~at condLtions are to be sought. 

3;. 2; .. ~ 1,l~Q,v.@. aI)'<i'.' Pr-ep·l~e;n·t Instructions: Provide step-by-step 
p;r;oce4~i!1:~ :fi9;~- ~v.a,±, ~~li~~. disa-$sembly, and S!SSembly of all 
comRo~~P:&, ~ki.~ .. ~b-~blies, acceesoriea:, a;ncl attachment~ not"mally 
supj\e,cti~f 12_.q.· ~~ •• ~. ~~i.o.n, and.'! ffu~e tte@!lae.~tL The.s. 
irJ:S:tin~~:t:~~~ ~l!AA1IP± -q~~e,- f&ilt j:t..iJi!Le-4ous c.omb4.maiti.on oiff ~'.!:! and 
il1~s.u$~i,~&:. 

3'. 2: .. 6 Ma.::i;n~@~ an4· ReRJlii.:n ~ocedimes: Provide- ins.tiroations for 
tol;e;r:an~AA:. <}.L~erii:14icms·, ~~ttiings,, and· ~P~tls. no~lly ~ned' :tfo11 
P.~l!f!<H'.!J{lrm&;. r.~:4n.~ ~"I!~~ s~i:.ci<n!f:. Ilns~:rnw1:uiions Sihaillll p~~ ~ 
!9.~ ~~1 tto. h'.tlmgr, t:mer ~!UpJ!lelJlit: ~· 001 Ube-· ~limad ~rv:Lceabl• 
~d{ ~~ :i=ti'-~es unse~i:ce~. Include ins.truotLons for exami.ning 
egµ~~OOt:; ~-c ri~ed~~ reg~ixs a:rni~ ad~U-s.tment, and' any tests or inspections 
:r:eqµirE;4i -q.Q' ®t~r~ilri:e whet;her or.. notl par·ts must be replaced. 

3\:3>.1:: GJ:mt-ent~; The panns· mianual $all provide positive identification 
and cque~~ fYlZ a-lJ o~ t@ pa-r:t:a· o£ components, assemblies, sub-assemblies, 
qnd,• ~C.O~l'.;.ies qf!-: the end· i't.eim- n~rmally subjected to wear, malfunctioning, 
4~e:. Q.J: lq~·. l}lc,lu.,de any:~- hatodwai:e requirements (e.g., higb
st;:r.e,ttgtih, h:R.l.~ .3;-tl~- nu,t;~). Theo~· manual may cover more than one model or 
seri~; of: e.qµJ.;p.l!lents:, C.OJaRonemts, assemblies, subassemblies, attachments, or 
apc~ss;pp,i~, S::U,Ch· aJi·.· a I11Asrt:er: par.ts: catalog, in accordance with the 
ma,nu:fa:qtu,r;..e;'l::--' s Sttsrnd.ar:d c~r~i..:id. practice. Identification of the parts 
~hall be: sw~h t{la-t: all parts may be ordered and centrally stocked by the 
GQverruµep,t wi:thQ:u.t:- fy.rthex ident:Lfi·cation to the make, model, and serial 
n\unl!:er: of the ~µi-pJl!:ent being ~O'V'ided. 

3.3.2· Illustrations, Drawings, and/or Exploded Views: Provide char 
and leg.il;>l~ i:ll:ustra:tipns, dxawings, and/or exploded views to enable easy 
identification of all individual parts, components, assemblies, sub
assemblies, and accessories· of the end item. Show part numbers and 
description on illustrabions~ ou: list separately. When the illustrations omit 
the ~art numbers and descriptiPn, both the illustrations and separate listing 
shall show the index, r~fere.nce-, or key number which will cross-reference the 
illustrated part to listed.part. Pa"t'ts shoWR in the listings sha,11 be grouped 
by components, assemblies, and s:ub-assemhlies with individual parts identified 
to ·the assembly. 

O&- &·&-0426 
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3.1.4 Normal Operating Instructions: Shall be sufficient to enable the 

mechanic to adjust, stop and start, and operate the equipment properly . 
Special startup precautions shall be noted, as well as other items requiring 
action before the equipment may be, put into service. 

3.1.5 Emergency Operating Procedures: Include action to be taken in 
the event of a malfunction of the unit, either to permit a short period of 
continued operation or to prevent further damage to the unit and to the system 
in which it is installed. 

3.1.6 Operator Service Requirements: Include instructions for operator 
service requirements during operation of the equipment. 

3.1.7 Instruction to Government Personnel: The Contractor shall 
furnish the services of competent instructors who will give full instruction 
to the designated personnel in the adjustment, operation and maintenance, 
including pertinent safety requirements, of the equipment or system specified. 
Each instructor shall be thoroughly familiar with all parts of the 
installation and shall be trained in operating theory as well as practical 
operation and maintenance work. Instruction shall be given during the first 
regular work week after the equipment or system has been accepted and turned 
over to the Government for regular operation. A minimum of 1 man-day (8 
hours) of instruction shall be furnished for each system specified in other 
sections. )olhen more than 4 man-days of instruction are specified, 
approximately half of the time shall be used for classroom instruction. All 
other time shall be used for instruction with the equipment or system. When 
significant changes or modifications in the equipment or system are made under 
the terms of the contract, additional instruction shall be provided to 
acquaint the operating personnel with the changes or modifications. 

3.2 MAINTENANCE, SERVICE, AND REPAIR INSTRUCTIONS: The shop or 
maintenance manual shall include manufacturer's instructions to maintain the 
equipment in a safe and serviceable condition. The maintenance or shop manual 
shall contain all necessary instructions, illustrations, charts, and diagrams 
covering, as a minimum, the items listed below. 

3.2.1 Lubrication Instructions: 

a. Include a table showing recommended lubricants for specific 
temperature ranges and applications. 

b. Include chart(s) with schematic diagram of the equipment 
showing lubrication points, recommended types and grades of 
lubricants, and capacities. Provide a lubrication schedule 
showing service interval frequency. 

3.2.2 Table of Preventive Maintenance Instructions:· Include frequency 
in time, miles, or hours covering routine servicing, lubrication, and 
adjustments. 

06-88-0426 
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2_.L 2. :t<ii.e-ntificsa:t.i01it.: On ea.€lh fol©.•:ir identify and mark as follow&: 

a. I~r-ibe· on tlllie, covet'; the words "OPERATION AND MAlNTIDlrAJICE 
MANllJAIL., 11 the n:;Jttt&: a.n4. lo:c.ation of the building, and the 
c.o.atr.~t: nurnbe.:r • 

b. E~pmr;m,t Illiil1i\~"'L<.1Jlta::: and/or Contractor's address and 
te~ nwtt~· ia.mes, addresses, and telephone numbers of 
e-Q.i;!,h< soobMl!Mt~t>t imetalling equipment; and local 
r:.~·a:es~t:a:tlv.e. fw.- each item of equipment. 

c_, Ei.€ttipm•t·i~1fteation, make, model, serial number, USN 
n<UilWer- 0£ e~~IM'lt, and stock number provid6>d. by the 
G.Q<:vea:nm-eat. 

e. The· manual. shall. have' a table of contents and be assembled 
to- co~rm to' tha·. tabl.e' of' cmrte.nts with the· tab- sheets 
pi.,aee€1.-: be;fo-r:e;- ililsitt'uctian'S- c~ng the subject. Sub-divide 
~Siil.Ss oat· p:lro'V'i"'de· se:p,aara..1t;e: manUl'!llis fl>r· each of the 
fo·llowi.ng: _ catr~es': 

L Operating Instructions 
2.. Mtaintenance; Service, and Repair Instructions 
3. Parts Manual 

3.1 ~1'!~ INS~lfCTIONS~ The operator's instructions shall include 
sp:ei~ific instructions and ilh1'Brtratie'l'.lls of the equipment operation required or 
reeollU!l~Gt,·by; the ~faA;:t:ure!l:. as' fo·llows; 

3.1.l Safety: Include manufacturer's safety precautions to be observed 
wl<i:ile op~r~:tingun<ler all cond:it:ions for which the equipment was designed. 
Clearly list all major·hazards to personnel and equipment safety that are 
peculiar to systems and equipment· described in the manual. 

3.1.2 Operator Ptestart: Include instructions for prestart checks, 
lubrication, andservice•requirements necessary for setting up or preparing 
ea~h system for use:i warmu.p-procedures, and verification of normal operation. 
Include control diagrams with data to explain detailed operation and control 
of·eaeh item of the equipment. 

3.1.3 Starting arui Shutdown Procedures and Controls: Include a control 
sequence describing star~ opeiration and.provide shutdown pro~edures and 
post~shutdown requirements. 

06-88 .. 041.6 •• 
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SECTION 01730 

OPERATION AND MAINTENANCE SUPPORT INFORMATION 

PART 1 - GENERAL 

1.1 APPLICABLE PUBLICATIONS: The publications listed below form a part 
of this specification to the extent referenced. The publications are referred 
to in the text by the basic designation only. 

1.1.l Defense Logistics Agency Handbook: 

H4-I (June 82) Federal Supply Code for Manufacturers; 
United States and Canada-Name to Code 

1.2 CONTRACTOR RESPONSIBILITY: The Contractor is responsible for 
providing the technical publications specified herein for all of the 
components, assemblies, sub-assemblies, attachments, and accessories, re.quired 
to be supplied in accordance with submittal requirements of each specification 
section, regardless of whether the item was manufactured and assembled in~ 
house or obtained from other sources. 

1.2.1 General OMSI Submittal Requirements: OMSI submittals are 
required in order that complete documentation can be assembled to provide the 
Government "Activity" with the necessary information and orientation to 
adequately operate and maintain the new structures/facilities of this project. 
The Contractor shall submit the OMSI documents and information specified for 
the equipment listed under the OMSI submittal paragraphs in each technical 
section and as indicated on the drawings. Five (5) copies of.each OMSI 
submittal shall be forwarded to the Contracting Offi~er 90 days prior to 
contract completion. OMSI submittals are to be submitted separate from and in 
addition to Contractor's product approval submittals. 

PART 2 - PRODUCTS 

2.1 DEVELOPMENT OF SUBMITTALS: 

2.1.1 Structure: Provide submittals in separate folders consistent 
with the Contractor's standard practice. Manufacturer's manuals or data for 
the components, assemblies, sub-assemblies, and other operating parts which 
are provided shall be assembled into a loose-leaf notebook-type folder, 
indexed by major assembly and component in sequential order. Manuals shall be 
complete in all respects for all equipment, controls, and accessories 
provided. · 
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,power :.tir-O-Oitifirtg. rfiii:t '~lowing will ·-lte ityermf.tt<ed -only for cleaning 
ntlhpt:irbicuJ:;g-Ue tlelir!i~s ~such as stte~l reinforcing bars. Only wet cutting wi:ll 
~p.e tl5i:h?Af:iitt-ea >lfor -aiitit!:htg :cc:>ncret!e 'bloeli!s, concrete, and bituminous conct:JPebll!i. 
Db :not :she:~ -b~ o·f c-emi!!nt, dmclt~te mortar, or plast:er. 

2 ~8 INOI:SE: •Make the 'm~wn use of low-noise emission products, as 
cet-tiiifi~tl ;ey trhe iBPA. 1&-lasting :err t.ae -0f explosives will not be permittetl 
wir-~hoi.lt '."t'Zrit?-hen ;pi~'itfu.i~iO-ri ?fil'i:Jin ~hP. ;btttfracting Office, and then only during 
the -cl~rift~M :ti-~. -ConEift~ ijj-ilce~firliving operations to the period between 8 
a;m. -=Elh1l '4 .p;;m . ., :Mulithl.y ~rough ~'.P-i'f.iday, exclusive of holidays, unless 
oi:!ifur~i"Se ~edii-Eit!R. 

:i .'9 --FOOD:: ·~par-.atictn, 'lli:ltrldng and dispensing 9'f food products will 
not·be :pemi't-imti. 

2 .10 !lfmwij~y CON.S!f.R.UCffiI.ON-: Reino.ve temporary construction facilities 
inclutt-ing '-tmtiil .ci:O:{:itls' wo:i:k areas, structures, foundations of temporary 
cstruc:tur-es I =and st-dck.piili~-S ·-of 'eX:Cess or waste materials. Grade temporary 
roads, 0pa~king ~ate1:1:S, 1ffitl ·t-empo:rar;LLy useo areas to con.form. with surrounding 
contotil!s. Remo'll'e ,tempb~ culv~r-ts <>'r bridge's upon completion of work, and 
re.pa'il:: hhe -~· ·.'l:Fs 41\tlfi~. 

06-8'8-0426 
01B60-6 • 



2.4.1.1 Removal From Government Property: Remove solid wastes from 
Government property. 

2.4.2 Garbage Disposal: Place garbage_ in approved containers, and move 
to a pickup point or disposal area, where directe~. 

2.4.3 Sewage, Odor, and Pest Control: Dispose of sewage. through 
connection t<:> a municipal, district, or S'tation sanitary sewage system, where 
such a system is not avairable, use chemical toilets. Empty wastes into a 
municipal, district, or station sanitary sewage system, or construct and 
maintain an approved type of sanitary convenience for the use of persons 
employed on the work in accordance with the General Paragraphs titled, 
"SANITATION." Provide pest control and elimination of odors. No substances 
shall be disposed of which will interfere with treatment plant operations in 
accordance with 40 CFR 403. 

2.5 HAZARDOUS WASTES: 

2.5.i General: Handle generated hazardous wastes in accordance with 40 
CFR 262. Store hazardous wastes in approved containers in accordance with 49 
CFR 178. Label to identify the type of waste and the date the container was 
filled. Remove the containers from the project site, and store and dispose of 
hazardous wastes in accordance with 40 CFR 263 and 264. For hazardous wastes 
spills, verpally notify the Contracting Officer immediately. 

2.5.2 Petroleum Products: Conduct the fueling and lubricating of 
equipment and motor vehicles to protect against spills and evaporation. 
Dispose of lubricants and excess oils. 

2.5.3 Lead-Acid Battery Electrolyte: Dispose of electrolyte solution 
from lead-acid batteries. Do not dump electrolyte onto the ground or into 
storm drains or sanitary sewers without first neutralizing the electrolyte. 
Use one of the following alternatives for disposal of was~e electrolyte: 

a. An industrial waste treatment plant, if available and approved by 
the Contracting Officer for neutralizing and disposing of battery 
acid electrolyte. 

b. Transport the electrolyte to a state-approved hazardous waste 
disposal site. The method of transportation and equipment shall 
comply with applicable Federal and state regulations. 

c. Use an EPA-approved existing tank located on station or construct 
a neutralization tank. The neutralization process shall be in 
accordance with NEPSS PS-015. 

2.6 DUST: \Keep dust down at all times, including during nonworking 
periods. Sprinkle or treat, with dust s~ppressants, the soil at the site, 
haul roads, and other areas disturbed by operations. Dry power brooming will 
not be permitted. Instead, use vacuuming, wet i;nopping, wet sweeping, or wet 
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2 .. ,2 ·l;II,§:'f:~.I;QM,. .~ ... ARGH\WJ#Q!i:il,QA;L ·&F&QUBiCJ!.S: Preserve, and verbally 
~port JA®fal:~-t~l.y· tp tr:lle Cont·;i:;~titi>g Of-ffai.er, items having possible 
h,j{StfQ:J::iqaJ_ ;0.r a-;r~bepJ;Qgica,l in.t_eir~st :w}?.ich are discovered in the course of 
w.o,~k. P~-~,c.:t m_q.~~t-s, -111ar~~$, ~d ~ks of airt. 

"?·. 3 .. ~2. ~on pf ~J'.i:<l'~b:L~ Soil.s: Immediatri?ly fini;Sh the earthwork 
h:rP9'g~t·:t9,•ffetfii~ g~ada, p,s i:~Ei!-i.oa;ted 01 specified. Immediately protect the 
si~:ie: .sA.·~-,$§l'·~ sl..cip~ µ~ q:omplet:ion of rough grading. Plan and conduct 
e¥t:~ t:9'- P\!!.~~m1.i"f~ . ~ ~r~R.'R ·of ~;l{posure of unp;r:otected . .soils . 

:_2 ... ,?~_;3. T~~y·P,rp-:t;~~.ti:Pn of Erodible S.oil:s: Provide the following 
nµ:.thR~c .t-:9-~-~~fill '<'!o~ •QP.Jltrol se~jJnent_a,tion. 

2. 3. 3~ 1 ~~gq~tA.CJ.l ~t?.-P®t:cj;on ~nd CQn-t-rol of Rurio£f: t1echanically 
:i:-at_Cird a,1'ld -~P~E,~-p'J. '~Pe- .~.g{:-e ·0-f r.unQff from the c-on:s.truc:tfa>n si.te. This 
iµ9:\_~~~ cA,~~tj.1m o'f-'-4;i11~r.sipn dite:h~s, bench.e>s, and.bro:ms to retard and 
_di:v:~-t. ~~- po ~Ped :d,,r;iii~age cou-rs~s. 

2~,3-.;L~ S!?4ijm,ffit $as-ins: 'Tor.aip sediment in tempp:rary sediment basins. 
$,&~~ !'LAB.Siµ sj.c~e to ,acc9mmo®te th~ runoff of a local 10-year storm. Pump 
dry ~· r,gmc;>;v.e ·tille- a~ctµnµl_ated s~~U,m~nt, after each storm. Use a paved weir 
or ver.tica1 overflow pipe for ov~r,flow. Remove collected sediment from the 
sit.e. I~t.it:µte· e<ff:l-u~t qµa).;Lty monitoring programs. 

2_,3~3.3 Bcn:,r:-0w: PepnL.t-ted only in areas where suitable environmental 
contrp¥.; are, PP.~?illle. 

2. 3_. 3.4 VagetatJ-oJt and Mulch: Provide temporary protection on sides 
.s.¢: ba~~ si._p:~~ a~ §>o<;m ai;; r9'ugr gi;ading is completed or sufficient soil is 
exp9~~d to ~.ql,lir~ e-+:osion pr,ot::ectlon. Protect slopes by accelerated growth 
o;f p..e¥B\an:e'f:l~ veg~:t:,.::1;ti.PR, te~p.~~.BXlf vegetation, mulching, or. netting. 
$i:?'\:>i4~~ i;;:],.op~~c by hy<iroi;;-eed;i.!l!g~ anchoring mulch. in place, covering with 
~G.A-<?·r~~, n~t::ti,ng,. s9dQ,tng~ pr. sµch combination of these and other methods 
~-e~~i;q;y- f~:q:: ~J.f~9'-t.t.v~ ~J'.'o?i..opc control, 

2:3.3.5 See~ip:g: P;r:p,v;i.:de seeding where ground is disturbed Include 
to~s0i1 or nut:r-im~J;lt dur:i.pg tne seeding operation necessary to establish or 
re~estp;l;>lii;;J;l. a sui_t:a'Qle st~d of gx.;iss. 

2 . .4 SOLID AND S~TT.AR:Y WASTES: Pick up solid wastes, and place in 
c.onta.i,ners which ar.e reg.:v.larly E$ptied. Prevent contamination of the site and 
otl:l,er areas when handling-and. qisposing wastes.. On completion, leave the 
areas claan. Control an~ §Jis~~.e of w;aste.s'. 

2.4.1 D::i.sposal of S-o.l.i4 V.a$t.es: Dispose of solid wastes in accordance 
witl} the requiremen.ts spt=.eifj_~, 
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during the construction of permanent or temporary environmental features 
associated with the project. Comply with federal, state, and local 
regulations pertaining to the environment, including water, air, solid waste, 
hazardous waste and substances, oily substances and noise pollution. 

1.6.1.l Commencement of the Work: As directed by the Contracting 
Officer, following approval. 

PART 2 - EXECUTION 

2.1 NATURAL RESOURCES: Preserve the natural resources within the 
project boundaries and outside the limits of permanent work. Restore to an 
equivalent or improved condition upon completion of work. Confine 
construction activities to within the limits of the work indicated or 
specified. Remove displaced rocks from uncleared areas. 

2.1.1 Landscape Features: Except in areas to be cleared, do not 
remove, cut deface, injure, or destroy existing landscape features without the 
Contracting Officer's permission. Do not fasten or attach ropes, cables, or 
guys to existing nearby trees for anchorages, unless authorized by the 
Contracting Officer. 'Where such use of attach ropes, cables, or guys is 
authorized, the Contractor shall be responsible for any resultant damage. 

2.1.~.1 Protection: Protect existing landscape features which are to 
remain and which may be injured, bruised, defaced, or otherwise damaged by 
construction operations. By approved excavation, remove trees with 30 percent 
or more of their root systems destroyed. 

2.1.1.2 Replacement: Remove existing landscape features scarred or 
damaged by equipment operations, and replace with equivalent, undamaged 
features. Obtain the Contracting Officer's approval before replac~ment. 

2.1.2 Water Resources: 

2.1.2.1 Stream Crossings: The Contracting Officer's approval is 
required before any equipment will be permitted to ford live streams. In 
areas where frequent crossings are required,install temporary culverts or 
bridges. 

2.1.2.2 Oily Wastes: Prevent oily wastes from entering the ground, 
drainage areas, or loc·al bodies of water. Surround temporary fuel oil. or 
petroleum storage tanks with a temporary earth berm of sufficient size and 
strength_ to contain the contents of the tanks .in the event of leakage or 
spillage. 

2.1.3 Fish and Wildlife Resources: Do not disturb fish and wildlife. 
Do not alter water flows or otherwise disturb the native habitat adjacent to 
the project and critical to the survival of fish and wildlife, except as 
indicated or specified. 
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1.-4. 

1.4;1· S~d'.Flli:en>tt•::.. Soi.l andR'otfieli:':-Oebris that have eroded and ha:ve ·been . 
. trarig~¥'t:e~byt'ruhaiff-':wa'tel: or~::wma\ ~ 

1:4:-·2..' Se-1.'Pa-U~es~: R~~· debJ:i~, and other discarded solid 
maEe1o'fai1s:'/ ex..\':e¢· '.haJ£'<i•mio'els-'was~"aSCi<leifi:ned in paragraph entitled, "Hazardous 
W~icl>;•• r~:irrlglt:Jf~t'in~i"ar~L.c ~lkia.lF, and agricultural operations and 
f rom1';co~'EY''a~v'.t't!ies'fl' 

1 "47~3:_: R~ Coltit>e.~~- ·noncombustible wastes including paper, 
bo~tes\ · g~~V c~:; m~a1:'-,- l~. ·· cans, and bones. 

1 A,:'4'' D~S.it~ · Com:Ous'tibl!e,:c::an:d·-noncombustible. wa..s.tes such as ashe-s and 
waste· ma!@e.~~"1r~"i~tt,in~f~~~r-Uction -or·mainte~:-am repair. woork, 
leaves';'"' a~tr~t:i;.'r~gs>~. 

1. 4 .·5 Chem1c.a.:~.f-Wa&tes-~· Thi:s:includes salts, acids, alkalies, 
. he"rbiciQ.es;. p~c:tde~ anai:·;ol'.'garli1G.--chentical.s .. 

1.4;6.:l, Sewage,; Waste«clfarac:te'ri:zed as domestic:: sanitary sewage, 

1.4.6.2 Garbage: Refuse-and scraps resulting from consumption of foot. 

1.4. 7 Hazar-OOtis "Was.tes: Hazardous substances as defined in 40 CFR 261 
or as defined by-applicable state.and-local regulations or SCDHEC Regulation 
No·. 61-79~261:. 

· 1 ~4 :8 Oily Wastes~ Petrolet.Un- products and bituminous materials. 

1+4; 9; Lllntlscape Features: Trees-1 p·lants·, shrubs and ground covers. 

L-4-:lb·- Hazardous Substances.:. As defined- .in EPA Pl 96-510. 

1.-4; 11 Hazardous :Mat~rial:s-: As· defined ·in DOT Regulation 49 CFR 171 
ana·cc'listed in 49 cFR.:~112: 

1-, s· SUBMiff'ALs:: Submit to the Contracting Officer; 

1. 5 .1 Solid Waste.S· Disposal Permit.: Submit one copy of a state or 
local pef'mi t or license showing such agency's approval of the disposal plan 
before~transporting wastes off.Government property. 

1.6 ENVIRONMENTAL-PR:trf~C~ION REQUIREMENTS: Provide and maintain, 
during the life of the c·ontra~', environroontal protection as defined. Plan 
for'and provide,environmel:!t:a.i prot~ctive measures to control_pollution that 
develops during normal construction practice.. Plan for and provide 
environmental protective measures required to correct conditions that develop 
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PART 1 - GENERAL 

SECTION 01560 
ENVIRONMENTAL PROTECTION 

1.1 APPLICABLE PUBLICATIONS: The publications listed below form a 
part of this specification to the extent referenced. The publications are 
referred to in the text by the basic designation only. 

1.1.1 

1.1. 3 

1.1.4 

1.1. 5 

1.1. 6 

Environmental Protection Agency (EPA) Regulations: 

40 CFR 261 Regulations Identifying Hazardous Wastes 

40 CFR 262 Regulations for Hazardous Waste Generators 

40 CFR 263 Regulations. for Hazardous Waste Transporters 

40 CFR 264 Regulations for Owners and Operators of 
Permitted Hazardous Waste Facilities 

40 CFR 403 General Pretreatment Standards 

PL 96 510 Comprehensive Environmental Response 
Compensation and Liability Act of 1980 

U.S. Army Corps of Engineer's (COE) Engineering Pamphlet: 

EP 1165-2 Flood Plain Regulations for Flood Plain 
Management, June 1976 . 

Naval Environmental Protection Support Service (NEPSS) 
Publication: 

PS-015 Disposal of Lead-Acid Battery Electrolyte, Ap.ril 
19, 1980 

Department of Transportation (DOT): 

49 CFR 171 Standards for Transportation of Hazardous 
Materials 

49 CFR 172 Hazardous Materials Tables and Regulations 

49 CFR 178 Regulations for Shipping Container 
Specifications 

South Carolina-:.I>epartment of Health and Environmental 
Control (SCDHEC) Regulation: 

61-79.261 Identification and Listing of Hazardous Waste 
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J'.KSTRlJffiellSS Yt'PR SUBMI'l"IAL STATUS LOG 

1,. ';M.s f :rt:, on· a sJnr;Llar o-zy~ cr:o·l'I~ining the same data, shall be used for 
~~~irrg a1i lill'a"te-ri-c;i;} ~t&;.t;.:a.l.s that require action by either the 
~,rra~t.&1' @'r ~f;ie ~~~~t... I.•ic.a.t:e by an "X'' in the space provided to 
:~~.@'t.g s:c,art.~r ~s;I?: §1'~>l1 indicated. 

;$,. ·ccJ~ ~~) !l'.-Jar~h ~e} should be completed and must include all submi1sion1> 
tr:at ffllll'?' ;ireqaj,ll'.'e-s tiy tciM: specifications. This partially completed form th•n 
~=~am~s the .s:ubnrit:t:~l ;La$ p·ortion of the QC Plan~ 

Jl> •• Ccl~s (a) tiprough (d)' .are self-e~pl~a.tar:y fo.r tb.e inf o~t:ion requirit&. 

e,. I:: e·a".j.i;mrrr (e), indic:at.e with an "X" in the .S:il'?'C:e prov:l.@e<;l to show Governmu.t 
ap-yro\raI is required,. The space d.esi'..g~t.illll&' "Co~t~ilC:t.ct~ Af'prov:e;d" is not 
a;;;l.ieable since all iteos requ:ire Government Approval. 

d. As guf-<m:Lttals are received a:nrl processed,. the J:eTnairttng colU!l'lns ot.re to be 
c.o>mfYletec .. 

e,, I:-, column (f), use the following.Action Ce>des; 

G ... Certified by Contractor; forwarded for final review and approval. 
5. - Certified 'ty Contractor;. forwarded for record purposes. 
\. Vi:ida:nce ;-. fo-rwarded for review and approval. - Review charges to be 

as detettined by tfa.e Contr!'lcting Officer. 
_t: ..,. :Resubmitul, Certified by Contractor; forwarc:led for final review 

and appr·oval.. -

f. Column (g) is self .... expfanatory for the info.rmation required• 

g.' Cdtw.ns (h) and (1) are applicable for a;ll submittals. Column (i) is 
self-e~planatory. Colµmn (h) information shall be obtained from 
w"'ri tten ROICC response for the applicable item. Action codes use:d by 
t~e IOICC are as follows: 

A - Approved as submitted. 
! - Approved, except as noted on drawings. Resubmission not required. 
c ... .Approved, except as noted on drawings. lefer to attached sheet. 

Resq.bmis.sion required. 
D - Will be returned by separate correspondence. 
t - Disapproved. See attached sheet. 

~ h •. Column (j), is com.pleted when material or equipment is delivered to 
the pro]ect. Cc>lu-mn (k) is not applicable. Use remarks in column (1) 
to indicate verif~Q.~tion thrrt the delivered item is that represented 
~y the approved submittal. 

i. Column (1) is self-explanatory. 
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~P,l ~WA!~, ca~~: C~b,, 
c~fit.Mt~. ()(ff c0tft€~:mane,e-, O&M manuals_ 2 
~f.or~v~jJ;t~?X:Vo,ther types 
a.ff·~~ti:: ~-les"' 

6 copies; 
copies will be 

returned t& 
Contractor 

s~~f6rr Qg,y~~: s.e.::lectipn of. 
~-~t~ .• , ~;.. ~ept on-site 
s~~!~lilel~ 

4 copies; 
2 copies will be 

returned to 
Contractor. 

One: panel 

di1 ®-~l):..'~~:ta:~;DW.©1!lql,ent<J;'l;:.iPP- Forms Original:._ plus 3 

f~. 
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7.3 IDENTIFICATION OF CONSTRUCTION INSPECTED: If a Contractor Prepared 
Network Analysis System is used, the reporting of work inspected shall 
identify construction activities from the Contractor Prepared Network Analysis 
System by use of I-J numbers for each item of work inspected. A column is 
included on The Testing Plan Form for I-J node reference. 

7.4 SPECIAL INSPECTION AND DOCUMENTATION: Certain Special Inspection 
and Documentation requirements may be contained in the specification sections. 
A record of these requirements is to be independent of, but attached to the 
"Quality Control Daily Report" and shall be submitted for record purposes on 
an "as occurred" basis, unless otherwise indicated. Each documentation report 
shall be signed by the Contractor's authorized representative who witnessed 
the test or inspection, certifying compliance with the specific contract 
requirement. The format for each special documentation requirements shall be 
developed and submitted for approval as sample forms in the QC Plan. 

7.5 AS-BUILT RECORD DRAWINGS: Maintain at the job site two sets of 
full-size prints of the contract drawings, marked in red with dimensions, to 
show variations between the construction provided and that indicated or 
specified in the contract documents, including buried or concealed 
construction. Special attention shall be given to recording the horizontal 
and vertical location of buried utilities that differ from the contract 
drawings. Existing utility lines and features revealed during the course of 
constru~tiop, shall also be recorded. Variations in the interior utility 
systems shall be defined and dimensioned; and coordinated with exterior 
utility connections at the building five-foot line, where applicable. 
Existing topographical features which differ from those shown on the contract 
drawings shall also be located and recorded. Where a_choice of materials or 
methods is permitted herein, or where variations in scope or character of work 
from that of the original contract are authorized, the drawings shall be 
marked to define the construction provided. The representations os such 
changes shall conform to standard drafting practice and shall include such 
supplementary notes, legends, and details as necessary to portray the as-built 
construction. These drawings shall be available for review at all times. 
Initial each variation or revision, and upon cpmpletion of construction, 
certify the accuracy of the Record Drawings and submit for approval. Requests 
for partial payments will not be approved if the marked prints are not kept 
current, and request for final payment will not be considered until the marked 
prints are approved. 

8. NUMBER OF COPIES: Notwithstanding any other reference to the number 
of copies of shop drawings, catalog cuts, certificates of conformance, 
samples, O&M manuals, QC daily reports, documentation forms, QC Plan, QC 
Meeting minutes, or other submittals, the following is a list of copies 
required: 

06-88-0426 
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5.3.3 Follow-Up aS]}ectiC>ns: Perform daily and more frequently a.s 

necessary, anrl ifl:ch3!!ile 0c0;mtimteitil. tem:.ing cmd ·e'lta,minations to ensure cont.i:LM&O 
c•11>111rnp>'il.ianc.e wi.tb. the reql!J.U:emen<:ts • 

5.3 .. 4 .$f>:ec.i.al Tuspecti•(!)ll\l and ~ntation: Perform as required, 
r;eeord results, ~ S'\ll:bmit £oir ~av.al on an "as occurred" basis unless 
otherwise .in<tfui'.Cirut'ed. 

5 .. 5 Ntm.~ ~_,.Q!EF .i..rST: Maintain a check-off list of work 
that ©ioe.s not ~iby ·wa.:tilil the ~, stating specifically what is non
·C'QJfThplying,., tiTue. ,~ 'the :farutl.t:y ~was originally discovered,and the date the 
work·~ correteiteaL Tlile;r:e is 1il0 Eequirement to report a deficiency which was 
co.rre·cte.d the .same day it was rlisc:overed. Do not add to or build upon non
.confo~g wo:rk. wnle.ss, in the ~nion of the Contracting Of fie er, correction 
can .be.ma.de .Ytl.t:hou.t::. di.s;turh;i;o.;g the continuing work. Submit a copy of the non
compliance check-,off l.is:t o.n a monthly basis, unless otherwise directed. 

5.6 COMP:LE.TION AND INSPECTION OF :WORK: Prior to final Government 
hspeetion and aeceptance, submit a certification that all wo:r:k has been 
inspected and that all work, exc.epf as specifically noted, is complete and. in 
C'0111;pllance witia the contract requirements. 

· '6. lm?.EATIID "IESTS AND Ilils.PECTIONS: Repeat . tests and inspections 
after,e.ach corracti-on made to nonconforming materials and workmanship until 
tests and inspections indicate the materials, equipment, and workmanship 
comorm to the c·ontract requirements. 

7 .. FOm¢5, R.EPOllTS, AND ~-BUILTS : 

7.l PGiRMS: S:amp.ie fams are attached at the end of this section for 
the·,~ty Control Daily Report, Submittal .status Log, Non-Compliance Check
Off List, and Testing Plan. Other similar forms may be used, but require · 
app.,ro~al ..;ui4.must contain the same information as required by the sample 
forms. 

7.2. QUALITY CONTROL. DAILY REPORT: Submit reports identifying prime and 
·.subcontractor personnel and equipment on the site, idle equipment and 
personnel, material deliveries, :weather conditions, work accomplished, 
inspections and tests conducted, results of inspection and tests, nature of 
defects found, causes for rejection, proposed remedial action, and corrective 
actions taken. The reports shall be delivered to the Contracting Officer by 
10.: 00 A.M. on the working day following the day the work was performed. The 
reports shall include the following certification: "I certify that thfs 
report is complete and correct and all equipment and material used and work 
performed during this reporting period are in compliance with the contract 
plans and specifications to the best of my knowledge except as noted above." 
This certification shall be sigm.ed by the Contractor or his designated 
Representative. 

1}6-88-0426 
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• e. A list of test and inspection equipment for each ~f the proposed -
test procedures and certification that the equipment is calibrated 
at prescribed intervals to ensure the validity.of the test and 
inspection data. 

f. A copy of the latest.Laboratory Inspection Report by a separate 
nationally recognized agency with laboratory certification that 
deficiencies (if any) have been corrected. 

g. Names ·and qualifications of individuals who will perform the 
testing and sampling. (Changes in personnel require approval 
prior to performance of work under this contract.) 

4.4 FACTORY TESTS: Arrange for and provide services for factory tests 
when required. Notify the Contracting Officer 15 days prior to each test. 

I 

4.5 TEST RESULTS: Test results shall cite the contract 
require~ents,the test or analytical procedures used, the actual results, and 
include a statement that the item tested or analyzed conforms or fails to 
conform to the specification requirements. The cover sheet for each report 
shall be conspicuously stamped in large red letters "CONFORMS" or "DOES NOT 
CONFORM" to the specification requirements, as the case may be. Test reports 
shall b~ c~rtified by the approved testing laboratory. Arrange for immediate 
and direct submittal of the signed reports, certifications, and other 
documentation. 

5. INSPECTION: 

5.1 GENERAL: Inspect·all work. Keep the Contracting Officer informed 
of the status of work to allow for Government inspections of work in progress.~ 
Inspections performed shall be reported on the Quality Control Daily Report. 

5.2 FACTORY INSPECTION: Arrange for and perform any required facto"ry 
inspections. 

5. 3 FIELD INSPECTION: Arrange for and perform field inspections·. 

5.3.1 Preparatory Inspection: Perform before beginning work and, in 
addition, before beginning each segm~nt of work, and include a review of the 
contract requirements, the review of submittal data, a check to ensure that 
required control testing will be performed, an examination to ensure that 
materials and equipment conform to approved submittals, and a check to ensure 
preliminary work has been completed. 

5.3.2 Initial Inspection: Perform as soon as a representatiye segment 
of the particular item of work has been accomplished, and include performance 
of schedule? tests, examination of the quality o.t:. workmanship, review for 
omissions or dimensional errors, .and approval status of the initial segment of 
the work. 
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3.~lQ: CE-U-1FlE®tINSlPECTI-~RlEF~~- Inspections and tests skibll. 
~b;e~,p~OO;~wm:t:hiJQ;:6Qt;;d~s .. odi;;submittal of the reports for aPf>"'OVal. 
~-C001:ElLO~~SMS'..'SM!.L B'&:MA.ILEE>i:Tit TH.Ei CONTRACTING OFFICER DIRECTLY FR.OM 
llmt: I.M~~. iilt: ad~Pd'lnt:t!g t~ ~fied •submittal requirements. 

4"' l: ~:t .. : ~~~~sly stated otherwise in the technical 
sp~ii::ee.ti~~e-nSl!j, ~all..: fiel§j;_ sampling and testing. Tests 
p~6~~s~'bberep011tt~oJJJlt1t:lieeQuality Control Daily Report. 

4'...2.:.: T~;_;PI:Aift~.Mtl.i~a·TestingPlan to indicate-tests to be 
pe-Jct:o~ai..€>G@;:wiii::k0>~bietn-re~111~ted.:information. on.- testing;:• Th~ initial 
s3llh>nulltac1t:;:. oftt:bbeTIJs~P!1:1min~1. be incl.wed with tl:lie· Q.®~P!~.: 

44 3~ T'E'SS'U1l~G~ · E'mP:lby the• s~ie;e:s of,' a.. c0:~eial tee ting 
l.ahoratoq, \~a.l?i~e.. to>:: the.;: Contracting o·ffice:r., to· p-erform all labc»ratory 
WYMth re'!!j:~redi~. eQt:ed.l.tdtiillgg.f.as.:toillY.'' tests .. 

4*3:,,;li~::~~ o<f:±Labo~atories~ The· basis of acceptance 
ined.~ t.tiiel!-:EM~~: 

4,.3:,l:L ~a:t:ooriesqr~£Prming_WG>:rk in connecti£llft with eoJ:Jer~e, 
!=7->"teea:, ~~moons.; ma1'ear.ial.S· m\!lis:t conf0irmr to AS'l'M E 329 an.d ASTM D 3666, 
res<p::e,etived r; 

4:.3::.L2Z: ~bll"ie.s.:..p~n:g, wo-rk in connection with sampling a:ncl! 
t~J..~0t1tr i~ti&t;i;;,&f· sOO.L Blltdl:: rock as. used. in engineering design and 
cows~~- ('iii!OO.us~:ilgrC'OtDl'lJale~~.test:s), must be commercial mat:e::idals 
~~-~ tast:i:irg lab!.o.ra.to,r.ies ( agenei.es) which eonf.o.rm. t:o, ASTM. D 37 40. , _., 
~<m.Wriries.;:peatfo'lrIDingrnainde~ive tes,ting. must conform to ASTM E. 543. 

4-. 3:.. L 3: LaJ&o.ratori~s: ~rforming work not in connection with 
comcr:e±:ef, stee-1.; bFitum-irrous materials, soils and nondestructive testing shaiill 
corrfOoom t'Th: · ~"\. EZ.542.~ 

4., 3;.1_4. Si.lbm.it.taJ.s:. Prior to cons,ideration for acceptance, the 
lab:orat:ory· sira.iL suloon:il:! in writing the following: 

a,: Functional.'. description of. the laboratory's organization structure, 
operational; depar.tments, and support departments and services. 

b. Evidence o£:licensa.to operate as a commercial testing laboratory. 

c. Name, registta.tiD!R:nurnb.e.r,; and engineering discipline of the 
REgistered~~aLE"agine.er in.charge of the laboratory. 

d. Affidavit. or compliance:- with the. applicable ASTM publication and 
certificatibn. that the. l.ahoratnr.y performs work in accordance with 
Technical x:equirement& as_ stated. in this contract. 
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b. Provide an index of included items with each volume. Title the 
index with applicable specification section name and number. 

c. Mark each item in the volume with the specification section number 
and paragraph number to which it pertains. 

d. Assemble each volume in the same numerical sequence as 
specification section paragraphs. 

3.4 SUBMITTALS STATUS: Include with the QC Plan 4 copies of an initial 
submittal status log, listing submittals required in this contract. Maintain 
at the job site an up-to-date submittal status log showing the status of 
submittals throughout the contract. 

3.5 VARIATIONS: Variations from contract requirements require 
approval and will be considered where advantageous to the Government. Where 
variations are proposed for consideration, submit .a written request, with 
documentation of why the variation ·is desirable and beneficial to the 
Government. The proposed variation shall be separately identified and 
included along with the required submittal for the item. 

3.5.l Warrants for Variations: If a variation is submitted and 
approved, the Contractor shall warrant: 

3. 5. L 1 The contract has been reviewed to establish that the 
variation, when incorporated, will be compatible with all other elements of 
construction. 

3.5.1.2 The taking of all actions and bearing all additional 
e~penses, including review costs by the Government, which may arise by reason 
of incorporating the proposed variation. 

3.6 SHOP DRAWINGS: shall be as defined and described in Contract 
Clause "SPECIFICATIONS AND DRAWINGS FOR CONSTRUCTION." 

3.7 MANUFACTUR~R'S DATA OR CATALOG DATA: Shall be printed pages or 
permanent copies of pages from manufacturer's catalogs. 

3.8 SAMPLES: Shall be marked showing the name of the material, 
supplier, and contract number and identified as to intended use and 
accompanied by a letter of certification that the samples comply with the 
contract requirements. Where practicable, the samples shall be stamped with 
the Contractor's certification stamp, properly applied and signed. 

3.9 MANUFACTURER'S CERTIFICATES OF CONFORMANCE OR COMPLIANCE: Pre
printed certifications will not be acceptahle. Certifications shall include 
one original along with the required copies. Manufacturer's certifications 
shall name the appropriate item of equipment and material, specification, 
standard, or other document specified as controlling the quality of that item, 
and shall have attached thereto copies of certified test reports upon which 
the certifications are based . 
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b.y .~ g~.<'tf> ~ tem;io:i;a3;y U.\:i.tities, plus demolltion work and im:".;aliet:lon 
Qf t&l'm,~'l"'~ m;i,3'ii:~1 but: SaN ~ bi.ir:l•dl& .surveying for permanent: 
~~Mt.r~ti.M'l Pr Jl4·~J49'~lil.g ~ f~¥nt werk. 

3 .. J. L;~; ~h t~c .1 section of these specifications describ.a 
n~..e A~tnit"t;•t~ l!'~•m ~ tt-~ ; aeluded. in that section. Additionally, 
~~ ~ .~ fl>.e t~ as .submittals. Approval of submittals 
fit~ll. ~@: ~~~ P'Jtietr ~~fabrication and !Defore delivery o·f materials 
~ ~u.i~M~ U tlite ~o~ @.ift_ • 

. ~. ~ ~ eu:.'tl!il~"'HON AND DELIVERY: Submittals shall be 
~'~·t;itied.. by 1!1'@ ~~C'~ • eonforming ta th.e draw~ Mld specifications 
~; ~ll ~ -~~ riO. e ~er le~r. s:tlJJ~ Sl!MLL DE ll'U.Bl'lmDi 
W'!~· &:0 .eA~ M~ ~ ·~ DATE O[f RECEIPT OF '!Bl )tl)l'llCI: OF ~. 
i~eh ~t d ~itt#.1$ ~1 ];le stapipe.4 with t'he Cmlttf:actor' s certification 
~t~, ~Go~f't: ~t: •ta. ~eted tn bound vol'®!e or on one sheet printed on 
~· .Iii~ ~ 1te §t~ ..,. .d!te front o.f the first she.et only. The s:tamrp 
~11 lil~ wi~ M fM~: 

n:tt i$ ~_,, HtrUfie.d. that the ma:teri.al/equipme.at/a.rticle shown and 
lift~~ i~ t'hJ.8 ~lanai!tti!l i~ that propos~d to b~ incorporated into 
C!M'l!t~~ ~~ , is in complialtee with the contract drawings 
~·~ifiQt;i.ons. eaa 'be installed; in tbe allocated spaces, and is 

"·· .·· ~ubmi.1::te@, fe.r a,:ppr~val. 

" 

~ ~l[§.~n gi.Rft!ng t;:he ~e-~~if:f,.Q~t::ion shall be the one designated in writing as 
4Pving th.is ijU~b.,.pi'ity. Signaet,ires shall be in original ink. Stamp signatures 
wJ,Jl npt: ~ a,eceyt.!ible. 

J. 2. l ~~qbmit_t:al Cost:$: :J;nitial submittals will be reviewed at no cost 
tQ tb~ Con"t;r-~t~'f. ~ CQ.st filf reviewing resubmittals, for reason of failure 
o-$ the, t.nit;i,@;].. §JJ.bmt_tJ~al tp nie,e..t contract requirements, shall be the 
:i;espan~.t1'-il.ity <!).f ~he cont;ra;c~or. The Contracting Officer will issue a 
Q:eductive 9:ont:i;a.ct moqi:fica.ti()n t;o reduce the contract price by $100.00 for 
each t"~s1,ibmitt.!i!.l: o{ ~t~ms :i;eqqi;_ring Government review and approval. The 
eontract <;omplet:ion d·ate wil;l not be e}{tenc;led due to· non-compliance with 
submittal requirement~. 

3.3 SUBMlTTALS ORGANIZATION AND ASSEMBLY: Organize and assemble 
submittals as follows: 

a. Present all gubmittals for each specification section as a 
separate a•~ c~l~te bo\l.nd volume, titled with project title and 
contract ,n.1'.tmber. However, if the amount of subrnittals for certain 
sections i$ ~ l~~ to i0t;looe in one volwne, more than one 
volume (mi1J~.J •. mtW Q.f ~ht:eec) ntaY \>e used for those sections. 

~ ~ $,i~ 0-426· 
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a. The quality control organization in chart form showing the 
relationship to other elements of the firm and subcontractors. 

b. Names and qualifications of personnel in the quality control 
organization. 

c. Area of responsibility and authority of each individual in the 
quality control organization. 

d. A listing of outside organizations such as testing laboratories, 
architects, or consulting engineers that will be employed and a 
description of the serv1ces they wil provide. Additionally, 
include the Laboratory Acceptance submittal data as required 
elsewhere in this specification section. 

e. Procedures for reviewing submittals for contract compliance. 

f. A matrix showing, for each specification section, who is the 
authorized submittal reviewer and who will inspect the work. 

g. An inspection schedule,. keyed to the construction schedule· and; 
following· the order of the specification sections,. indicating .·~hat 
inspections and tests will be performed and the time schep.u·ie- for 

. each inspection and test. Include preparatory, initial;:' follow~tip 
and other inspection phases in the schedule. 

h. The procedures for maintaining records for As-Built Drawings and 
As-Built Materials used. 

i. The procedures for documenting quality control operation, 
inspection, and testing, with a copy of all forms and reports to 
be used for this purpose. Additionally, include a copy of the 
initial submittal of the submittal status log and the testing 
plan. 

2.2 QC MEETING: At least 5 days after the QC plan is submitted, but 
before construction operations begin, meet with the Contracting Of{Jcer to 
discuss quality control requirements. The purpose of the meeting shall.be to 
develop a mutual understanding relative to details of the system, including 
forms to be used for recording the quality control operations, inspections, 
tests, approvals, certifications, administration of the system, and. Government 
surveillance. The meeting shall also develop a schedule for future QC 
meetings and shall establish procedures for submission of daily reports and 
other records and documents. Document all QC meetings by providing copies of 
the minutes with 3 calendar days after the meeting. 

2.3 PREPARATORY WORK PRIOR TO APPROVAL OF QC PIAN: The only 
construction authorized to pr9ceed prior to the QC Plan being approved is 
mobilization which includes surveying for location of Contractor's offices, . 
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1. 3 .3 :-Sll®'m~l: , lnfW!li&ation, ·eoR-eern!i.ng the performance, capa¢i~y, 
.-aatu'lie, rati:~, .;~~~imation, .ide.aa-ils, ·er .:&tfliler descriptions related :tro ·a 
-·'tP.'t'Qduct, " ~pres~n~a fQr .app1loval. 

1.3 .4 laspec·ti-on: -E-:xamim;i;ng "81itd· testing products or workmanship, 
:itncludir,i-g, when ~propriate, J;aw materials, components, and intermediate 
.assemblies, to ·determine -cQn-fo_'l"manc-~ to stated requirements. 

1. 3. 5 'fest:~: ;mbat ce:leiment.·of inspection which determines properties or 
functional ope-rat:i:on ---o·f :a :-product. 

1.3.6 Product: Types or.categories of manufactured goods, 
constructions, A::nsta11ati:ons, •-and natural and processed materials or those 
associat:ed .serv~ces whese aba<Ba;e:terization, classification, or functional 
·p:erfo•maance ,e.eeeti1inri::natih.n is ~specified by standards. 

1. 3 :7. -Fact.0°ry -Inspection: Examining and testing of a -product prior to 
shipment to.the jobsite. 

1. 3. 8 Field hIS:pec-tion: Examining, testing, analysis, or samplinb 
performed at or ~in 'the vicinity of the job site in connection with the_, actual 
construction. 

1.3. 9 ·Person: -Associations, companies, corporations, educational 
insi:itut:i:ons, :f_inn_s, government agencies at the Federal, State and local 
level, -·partner.ships and societies, as well as divisions thereof and 
individuals. 

L 3 .10 Testing Laboratory: Any "person" whose functions include 
testlitg, ·analyzi:ng, or. inspecting of a "product" or evaluating the designs or 

·speci'f-ie;ations -of such ·"products" according to the requirements of applicable 
standaords . 

1. 3 .11 Certif~ied Inspection/Test Reports: Signed reports by an 
approved 'T-esting ·Laboratory att:esting that inspections or tests were performed 
in accordan.~e W'ith trhe specified requirements, that the results reported are 

.'accurate,·_ and ·tthat it-em_s inspected or tested either meet or fail to meet the 
specified r.equirements. 

L 3 .12 Manufacturer'- s Certificates of Conformance or Compliance: 
Signed documents.by the manufacturer attesting that the material or equipment 
delivered meets the specified requirements. 

2 . QUALITY CONTROL (QC) PLAN: 

2.1 QC PLAN REQUIREMENTS: Submit a QC plan for approval within 15 
calendar days after receipt·O'f the Notice of Award. The QC plan shall detail 
the procedures, instructions, and reports to be used to ensure compliance with 
the contract. 'fhe pl.an shall include, as a minimum: 

........ ..-....... -. _____ -- - . --- -- -~ - - .. -
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SECTION 01401 

QUALITY CONTROL 

1. GENERAL 

1.1 APPLICABLE PUBLICATIONS: The publications listed below form a 
part of this specification to the extent referenced. The publications are 
referred to in the text by the basic designation only. 

1.1.1 American Society for Testing and Materials (ASTM) Publications: 

D 3666-83 

D 3740-80 

E 329-77 

E 543-87 

E 548-84 

Evaluation of Inspection and Testing 
Agencies for Bituminous Paving Materials, 
Practice for 

Evaluation of Agencies Engaged in the 
Testing and/or Inspection of Soil and Rock 
as Used in Engineering Design and 
Construction, Practice for 

Standard Recommended Practice for 
Inspection and Testing Agencies for 
Concrete, Steel, and Bituminous Materials 
as Used in Construction 

Standard Practice for Determining the 
Qualification of Nondestructive Testing 
Agencies 

Preparation of Criteria for Use in the 
Evaluation of Testing Laboratories and 
Inspection Bodies 

1.2 QUALITY CONTROL REQUIREMENTS: This contract shall be accomplished 
under the "QUALITY CONTROL SYSTEM" as defined h~rein. 

1.2.1 Basic Requirement: Provide a Quality Control System for-al~ 
construction operations, including on-site and off-site work. 

:-:··· 

1.3 DEFINITIONS: 

1.3.l Quality Control System: The system provided by the Contractor to 
ensure compliance with the contract requirements. 

1.3.2 Approval: the words "approval" and "approved," or words of 
similar meaning or import, mean approval by the Contracting Officer. 

06-88-0426 
01401-1 



c. The Government will be responsible tor obtaining those 
environmental and other constructior1 p;:,rmi t.s whose iss1..1ar1c...e i~ 

direccly dependent upon the design and furrction of the prop0~td 
facility, or actioD, i.e., Army Corps of Engineers and stat~ 
permit for dredge or fill and construction in navigable wat.;i' 
..-..:etland;;; state environ =Htal regulatory agency permit for 
installation of an air f ~ission source, wastewater, solid was l•

and similar facilities; ciL1d Coast Guard and Federal Aviation 
Administration Permits. In such cases, the Contractor shall be 
:::-elieved of the rt!sponsibility under Clause entitled "Permits and 
Responsibilities" and a. above for obtaining these specific 
:icenses or permits. 

*** END OF SECTION *** 
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location and depth by hand digging, cable/pipe locators or other approved 
methods before any excavation. After location has been established, the 
Contractor shall mark each line clearly and establish its depth below the 
surface. Southern Bell Telephone Company (Telephone 611) will establish the 
location of buried telephone cables on request. There is no charge for this 
service. After the locations of telephone cables have been established by the 
Telephone Company, the Contractor shall ascertain the depth by hand digging or 
other approved methods. Care shall be exercis~d to prevent damage to any 
buried utility. Should damage occur to any utility during excavation or 
construction, the Contractor shall take immediate steps, as soon as possible, 
to make necessary repairs and shall prosecute repairs diligently to the 
satisfaction of the Contracting Officer. If the Contractor fa,ils to respond 
in an acceptable and timely manner, the Government may exercise the option to 
complete the repairs by other means, and the Contractor will be charged for 
the complete cost therefor. Repairs shall be inspected by the Contracting 
officer before backfilling. All damages, regardless of severity shall be 
reported immediately to the Contracting Officer, Telephone 743-7675. If 
damage is to a direct burial power or communication cable in duct, the cable 
shall be replaced between junction boxes or manholes/handholes on each side of 
the break or damage point, ~hichever is less. All repairs to damaged 
utilities which are indicated on the drawings an/or as described/verified by 
the permit clearance review shall be made without any additional cost to the 
Government. 

10. LICENSES AND PERMITS FOR CONSTRUCTION wORK, STRUCTURES AND 
DISCHARGES: 

a. Attention is invited to clause entitled "Permits and 
Responsibilities" of the Contract Clauses which requires the 
Contractor to comply with all applicable Federal, State and 
Municipal laws, codes and regulations in connection with 
prosecution of work under this contract. Except as provided inc. 
below, the requirement of the above-referenced Clause shall 
specifically include the responsibility of the Contractor to 
obtain those licenses and permits required for actions associated 
with construction work, including but not limited to, the 
placement of temporary structures, transport and handling oJ 
hazardous materials and wastes, the direct or indirect discharge 
of gaseous or liquid emissions into the environment, and te-rnpo~~ry 
or permanent placements of solid waste materials. Also, ·wi~hout 
limiting the generality of said Clause, the requirements therein 
contained for compliance with all Federal, State and Municipal 
laws, codes and regulations shall specifically include such laws, 
codes and regulations governing work and structures that may 
affect existing environmental conditions. 

b. During the performance of work under this contract, the Contractor 
shall notify the contracting Officer not less than sixty (60). 
calendar days in advance of any and all work in wetlands ant.1/0r 
navigable waters that may have discharges or deposits that may 
reasonably be expected to enter wetlands or navigable. waters. 

06-88-0426 
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7. 2 Scope: The Gontraccor represents that the Contract price doe& 1J ' 

include the cost of insurance, nor any provision for a reserve covering the 
risk assumed by the G-Overnment under this paragraph. The Government astHllM~s 

the risk of loss or damage to sueh Government-owned property, including 
experu;es incidental to such loss or damage resulting directly or indirectl'i 
from the .explosion of Government-ownerl or controlled munitions, including, 
without limitations, ammunition, bQ«JS, powder, dynamite, and other 
axplo.sives, whether or not e.aused by negligence. However, the Government does 
not assume at any time the risk .of -~ the Contractor shall be responsible 
for, su.ch loss or d;ama..ge w-bich is in fact covered by insurance or for which 
the Contractor is ot:herwis~ reimbursed, or which is caused by willful 
misconduGt or 1aek of good faith or willful disregard of proper instructions 
of the C.cmtracting Officer, on the part of any of the Contractor's directors, 
officer.s, or any of his f:.lther representatives having supervision or direction 
of all o-r substa-n.tially all the Contractor's operations under this Contract. 

7,3 Recourse: In the ev~nt of loss or damage to Goverrunent~owned 
property resulting from the risk assumed by the Government hereunder, the 
Contracting Officer sh.all determine whether, and to what extent, such pror rty 
shall be rebuilt, repaired, or replaced by the Contractor or otherwise. 
Shl'>uld his d.etermin.atien eause an inereas.e or decrease in the cost of •0)ix1g 
t~ work under this cGntra.et or time required for its performance, ar 
equitable adjustment in the pertin-ent contract terms will be made in the 
manner and upon notice as provided in the Contract Clause entitled "Changes.'' 

7 .4 !1odification: The provisions of the Contract Clause cl':-:it:ed 
"Permits and ·&esponsibilities" are to be deemed modified by this paragraph 
only to the extent required to give effect to the limited assumption of risk 
stat~& he:r~in. 

8. LOCATION OF UNDERGROUND FACILITIES: Where existing piping, 
utilities, and underground obstructions of any type are indicated in locations 
to be t;i:aver.sed by new piping, ducts, and other work provided herein, and are 
not indicated or specified to be removed, the elevations of the existing 
utilitie,s and obstructions shall be determined before the new work is laid 
clo.ser thafl the nearest manhole or other structure at which an adjustment in 
grade could be made. For any additional work required by reason of conflict 
betwe.en the new and existing work, an adjustment in contract price will be 
made in accordance with clause entitled ''Differing Site Conditions" of the 
Contract Clq.us.es. 

8.1 Existing Telephone Lines and TV Cables: 
local telephone and television cable companies will 
necessary, relocate these services to prevent their 
beginning excavation, the Contra-1'.!tor shall properly 
make all such arrangements. 

Upon proper notification, 
identify and, if 
damage. Prior to 
notify these companies and 

9. DA.~GE TO EXISTING UNDERGROUND UTILITIES AND CABLES (UNDERGROUND 
SERVICES): The approx:i,.~t~ lee~tion$ of all knmro underground utilities and 
cables are indicated o~ the contract d~awings and/or are described/verified by 
the permit clearance review. The Contractor shall determine the exact 
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4. SECUREMENT OF TRAILERS AND PORTABLE BUILDINGS: All Contractor's 
onsite trailers and portable buildings shall be secur~d by tiedowns in a 
suitable manner as approved by the Contracting Officer, to ensure their 
stability in storms and high winds prevalent in the particular geographical 
area, until removed from the worksite. 

5. EXECUTING WORK WITHIN 15 FEET OF THE NEAREST RAIL OF TRAIN AND CRANE 
TRACKS: In executing work within 15 feet of trackage, special precautions 
shall be taken to ensure that trackage capacity is not affected. Excavation 
and other work in this area will require prior written approval by the 
Contracting Officer. Contractor shall submit drawings showing his proposed 
method of shoring and sheeting any excavations as part of his request for 
approval. This shoring and sheeting shall be capable of supporting the 
surcharge from Cooper E-80 loading as defined in the A.R.E.A. manual. Prior 
·to excavation, and after backfilling and compacting excavated areas, soil 
tests will be required to ensure that the soil is restored to original or 
better condition. See Section titled "Earthwork" for backfilling, compacting, 
and testing requirements.. The Contractor shall bear the full cost of 
rebuilding track and track beds and testing them as directed by the, 
Contracting Officer to Cooper E-80 loading as defined in the A.R.E.A. manual 
should any of them fail during the contract period. The Contractor will not 
be allowed to bring a test car onto the Station. He will be required to 
obtain the services of the Governme.nt' s personnel and test car. 

6. LAYDOWN/STORAGE AREAS: To clause entitled "CLEANING UP" of the 
Contract Clauses add the following: "The jopsite and laydown, storage and 
work areas shall be maintained in a neat, orderly condition on a continuing 
basis and shall comply with the standards of cleanliness and appearance 
regulating the Station. The c9ntinued availability of all laydown, storage 
and work areas to be Contractor will be at the convenience of the Government 
and subject to strict compliance with Station cleanliness and appearance 
standards." 

7. LIMITED ASSUMPTION OF RI.SK BY THE GOVERNMENT: 

7.1 Action: The work is .in a hazardous location. Title to all work in 
place shall be in the Government, and title to all property intended for 
incorporation in the work shall vest in the Government upon delivery to t..~,a , 
worksite. The term "Government-owned property" as used.in these paragraphs 
refers to such work in place and to such othe~ property for which titles have 
vested in the Government pursuant to the provisions of the preceding sent;;:nce, 
and likewise includes any property furnished or rented to the Contractor by 
the government. Upon completion of the work, any such Government-owned 
property not a part of the work, except property rented to or furnished 
without charge to the Contractor by the Government, shall become the property 
of the Contractor. The vesting of title in: the Government as provided in this 
paragraph shall in no way relieve the Contractor of any obligations otherwise 
provided in this Contract in- respect to such Government-owned property, except 
as expressly stated below . 
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SEGTI~ 01012-

1;, SUB£€Wtt~OR!$;,~_ P~NMt: Promptly a.fter award of the comtract. 
the'' Gomra;etor' sba.'1l· s~~"' to~ t&<· C:rin:t:racting Offlcer, in triplicate, a list' 
cf his: s'a~-ontt~;to'lrs-·~ ~: t~Wl'©'I"~ e-:.ci".l! is to perform. The list shall include 
the~ na'11t~ o·f: t~ ~ ~-9~'· ol;f~ ctk<, Contractor and subcontractors, together 
with th\e•ir' hem~,~~~ ~l te-1.~'lie nrunbers, for use in event of any 
eme-rg~y. Als-~ c~s oie·c•. ~~itiorral information becomes available, the 
Got1tr~tO'lr'. s-hai!J.:: antplify., c-oorll:eet>~ am change the information contained in 
pre'o/i~.§:: 1 ~s:ts:~ 

·2> DR.YO: A~~:&.'¥.~~- EMFLOYEES: It has b~ c»terrmill@d that t:hlt 
ille.g.a;J.. possess,ioo a'lnd US·e>· of dlrugs and paraphernalia by civilian and contract 
emp1o~:s: irr t~· mtil.ri.taq· ~~ contribll!&t:es· directly to wi~.sprea.d mi 1 i t:ary 
d·rug; a-O:us:e:: aN.cl utlde-rmims· c-0mmam efforts to e.linrinat:e drug abuse among 
IJ$ilita.ry p:Eff~l. E'itetry et"f-oo:t will· be ma.de· to ~ and detect drug 
of"ferls-e-s:: b~~ civ·iliaam ai!lllilt: C'om.1Lraet empiloyees 03 military inst.al latiOl:'IS. 
~l"~ te> b~ t~, t& i~f:'J".t ~ o<fft:?1nS10s» ov milit::a.:ry· ins.t:a.llations, and. 
to- pttr~t .. i~i01lit' rnf~ ill~. ~- aDii1I. p;ar~ia includ4lo ror..1.dne, 
r~" inis:plei«»t:i~.:, O'f V'e'Jh;iolas:-. oiw.eiil\tty· ~· e%it, with drug detection dog 
t'e'Bllills~, W'l>!ie'fl: awaalaw.e; 81iili4· r~ ins:p,.e;ctiomt of: p&rS€>Bai-l pg.ssessicm; on entry 
or erit» . Whe.r~ tlt·are- is probable ca.us.a. to helieve that a civilian or contract 
e'lllp1~e· on a military installOCiOlr!l ·has been engaged in use, possession or 
tra.ffid:anig., CYf'. d-:tu~., th.at emp:l°"'ee may" be restricted or detained for the 
p~iod\. ne.e-e-ssa1'7'y .. until thle> emprl~ can be. remo,ved from the installation or 
c·a··filrbt(;!F· ~ over to• local la.w. enforcement authorities having jurisdiction, 
wh~ rup'{;>'rqrriate0

• In any. a.vent, civilians or contract employees suspected of 
c~ttinig;;; a: cku~ offense:: orr a· military ins~allation may be removed therefx-om 
a;;t;·. tli<:F e>arliesr::. opportun±ty. \\lhEm illegal. drugs· a.re discovered in the course 
of a'Th ins~tion or sear·ch of a;... vehicle operated by a civilian or contract 
employee-, the:' emp10.yee and. vehid.ec may be detained for a reasonable period of 
til!TEt' mc-e.-ss;aacy to tlll<rn: th& emp1oyee: and the vehicle over to appropriate civil 
lawt ettfhroomettt officials:, a.nQ.i.action may be taken to suspend, revoke or deny 
iust:a>llart:iort driv,ing; privileges··. Implicit with the acceptance of this 
c~olfi1t;ra~.t is thet Contractor's a~eement to compl)' with all federal statutes, 
laws, and regulations, inclOOing·those regulations issued. by the Commander of 
the- military installation. Re·fer to clause entitled "MATERIAL AND 
WORKMANSHIP" of the Contract Clauses and paragraph ent.it'.led "STATION 
REGUIATIONS" of Seetion "General Paragraphs." 

3. STORM PROTECTION: Should warnings of wind of gale force or stronger 
be issued, ~he Contractor shall take every practicable precaution to minimize 
danger to persons, to tbte- work!, and to· adjacent property. These precautions 
shall include closing a~l. ~ings, removing all loose materials, tools and 
equipm·ent from exposed lo:tt.ations:-, am removing or securing scaffolding and 
other temporary work. 

06-8~ 042-6· 
OI012: - r. 



• 
30. DAMAGES FOR DELAY - DEFENSE PRIORITIES AND ALLOCATIONS SYSTEM: 

The Government will take no action pursuant to the clause entitled "DEFAULT 
(FIXED-PRICE CONSTRUCTION)" of the Contract Clauses to terminate the right of 
the Contractor to proceed or to assess liquidated or actual damages where 
failure of the Contractor to complete the work within the time specified is 
due solely to the operation of the Defense Priorities and Allocations System 
(15 CFR 350) regulation, provided the Contractor and his subcontractors comp~y 
with the provisions of this System and the Contractor's lateness in completion 
of the work is not otherwise caused by the fault or negligence of the 
Contractor. Such delays will be excusable within the meaning of the above 
referenced clause and the Contractor will be entitled to a time extension by 
reason thereof. 

31. PRIORITIES, ALLOCATIONS AND ALLOTMENTS: The Contractor shall 
follow the provision of the Defense Priorities and Allocations System (DPAS) 
regulation (15 CFR 350) and all other applicable regulations and orders of the 
Office of Industrial Resource Administration, Department of Commerce, in 
obtaining controlled materials and other products and materials needed to 
complete this contract. 

32. SUBCONTRACTORS: Within seven days after the award of any 
subcontract either by himself or a subcontractor, the Contractor shall deliver 
to the Contracting Officer a completed Standard Form 1413. The form shall 
include th~ subcontractor's acknowledgement of the inclusion in his 
subcontract of the Contract Clauses of this contract entitled "Davis-Bacon 
Act," "Contract Work Hours and Safety Standards Act - Overtime Compen-sation, 11 

"Apprentices and Trainees," "Payrolls and Basic Records," "Compliance with 
Copeland Act Regulations," "Withholding, 11 "Subcontracts," "Compliance with 
Davis-Bacon and Related Acts Requirements," and "Certification of 
Eligibility." Nothing contained in this contract shall create any contractual 
relation between the subcontractor and the Government. 

*** END OF SECTION *** 
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2'!1 .l ~-~ d' ~~: f>!riOCE bt> commencement of work, t?lle 
~.raCtt:~ ~1 ~to~ fi.e~ng Officer a certificate or written 
~~t~lilrt .e£ i.tt1ii@ ~ me.~ ~. !.Phe 'Policies evidencing reou1 red. 
~w~c.~ ·~1 ~ ~ ~~~ to the ef.fact that cancellation or any 
~e;r;i.a;l. ·ct~ • 'tt\\e-~~~ ~ £>S.ely a£fecting the interests of the 
~v;ex~Jiltt ·~ ~\t 4'i~~ ~1t ct'A: be effective for such period as may be 
ftl('<QSt~W~ ~ ~ ~ ~ ~ ,~ ~ whieh this contract is to be performed 
.~ i·l!l .Plk~ .~ ~ ~· • ~ ,a'fter \Written notice thereof to the 
C9:m.t;r~;i,~ l@flf~·-· 

'J:"f .2 :$t*16lililltl::ae1tts: ~ ~1lttractor agrees to insert the slllbstance of 
t<hi§ c~lka~e , !,~li~.ing ~s s~ag.raph, in all S11!1!b·O<OOOO:racts her~1a11iWer. 

iia:. ---~E ~s - WAIVER ltl!l!19· ULEls!SiE OF Cl,AlltS; ~r 
t·h\e ~'ilf~ ·~~ts ;<\l .~~ :f:e:r ~u_itailD-1.e adj.14:8tmeftt under .any el21!il1$.e of 
t:bi:s. e-91m·tr~t ~b.;l§lh ~~v·i~·$ fox equitable .adj.ustment of the contract, such 
clain.i ~11 i.~.1~ Ai.lJ :t~ ,©£ adjustments iTlt the total amoW'l:ts to whicr. t:he 
claGl.:S;_e ,eu:titl.e.$ tlji.e. ·~ira.ct:~, i.;1!11Cluding_, li>ut not limited to, adjustmen':s 
.a;l!"i,s~ Oll;l:t ~ ~~..s .e-it' ~,s-.~i~ e;r 'b.o<th caused. by such chant;e. E"'..c.:!pt as 
t~ ,.ar·tl,e-s ~y ~.~-s,e :ex.pr.e~sly a,gree, the G~tra.ctor shall have ...-aived 
(1) Bffl:Y :adj\.hS;t.~ot-s. 01~:i:wise .et!lltftled unGl.er the clause where such claim fails 
to :ireq~:t ~eh a-$.)'1J.'5.-tlnettt$, .Q:Ud. (2) any increase in the amount of equitable 
adJ1.i1.stuie;o;?:s ~~:i~al to tho~ requested in the claim. 

2;a.1 C-Ointrqpt:0rls R-eleas.e: The C.ontractor agrees that, if required by 
~ COil.i)lti!ra.e.it:l~ O!ff{.cer, he will execU;te a release, in form and substance 
~isf~~~ to the Go'lihtracting Officer, as part of the modification setting 
f.o~-th. ~,e a'jfe-r~iit ~uiJ::abl.e adjustment. The Contractor further agrees that 
$~ :r~ ..sktall ~'1.scha:-rge. t:k-e Government, its officers, agents and 
empi~y.,e;~, f~om any furth~r claims, including, but not limited to, further 
ela:L.m~ ~isci~ ~Qt -0'.f <le):.ays <rr d;i.sruptions or both caused by the aforesaid 
chca.n~. 

29. e~GES BOA:RP AND ESTIMATES: In determining any equitable 
E!.<l}'M;:tntel'1.t uede·r tbe CJ:a.eI'lges Clause of the Contract Clauses, the Contracting 
Officer shall, U;t those insta-n~.es :where the adjustment is estimated by the 
Cor;ttract·i:ng Qjf'fi.,c.e:r t.o be $5-0,.Q@-O or more, convene and give full consideration 
to tP,e report of an adv_isory hoeird of three members, consisting of two 
Gove,rwnen·t repres.enta,tives appointed by the Contracting Officer and one . 
rep:res.em-tative appointed by the Contractor. This board shall report to the 
Contracting Officer the amount of the change in cost, time, or both, resulting 
from the ordered chan~. ln ~ing all equitable adjustments under the clause 
entitled "Changes" of tµ.e Cont:_!'act Clauses, compensation for additions will be 
based upon estimated ~ts at: the ti:B>..e the work is performed and credit for 
deductions will be base.cl. ~~;Ql'l ~timat.ed cGsts at the time the contract was 
made. In arriving at tbe. ~£:: o;f the change in price, if any, allowance may 
be made for profit. o-ye~a.cl aflili g.eneral e~enses, plant rental, and other 
similar items. 

0'6-3@-0426 
01011-10 



• 

• 

a. Posted Warranty Information: Provide all warranty data concerning 
the standard one-year warranty,including the warranty period 
(dates), and warranty contacts with names, addresses and telephone 
numbers. This data shall be posted, under glass, at a location as 
directed by the Contracting Officer. 

b. Warranty Notebook: Provide a notebook (indexed and bound) 
containing manufacturer/supplier warranty documents for all 
equipment/products that have extended warranties (warranty periods 
exceeding the standard one-year warranty). 

c. Warranty Tags: Provide tags on all equipment/products that have 
extended warranties (those items included in notebook described 
above). Tags shall include the following information: 

EQUIPMENT/PRODUCT EXTENDED WARRANTY TAG 

Type of Equipment/Product 
~~~~~~~~~~~~~~~~~ 

Warranty Period~~~~~~~~~~~From~~~ 
Contract No. N62467-88-C-0426 

To 

Construction Contractor: 

Warranty Contact: 

27. REQUIRED INSURANCE: The Contractor shall procure and maintain 
during the entire period of performance under this contract the following 
minimum insurance coverage. 

a. 

b. 

c. 

d. 

Comprehensive General Liability: $500,000 per occurrence. 

Automobile Liability: $200,000 per person, $500,000 per 
occurrence, $20,000 per occurrence for property damage. 

Workmen's Compensation: As required by Federal and State workers' 
compensation and occupational disease statutes. 

Employer's liability coverage: $100,000, except in states wh~::ce 
workers' compensation may not be written by private carriers . 

06-88-0426 
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GO-ver'nmaat. Tbei- G'~e-r~tE, ~kx~M.Hi relocate all such equipment and. 
fm:uitishiiii.tt~ ag;; n~. for t~ C~e:t!<m tCill:·. perform his work. The 
C:~t.J::a.c::to:rt ~~ cocoo:di.naroe h:b$-~ ... amd co01perate with the Contracting 
0$.fC;eJii..r in th.e· di.S'li>'~&ii.tti.0n 0£. thase, items. 

21. gg~~: <;haJ..l be in accordance with clause 
e~;tl~i "~~L~ ~· · Qlit .beti Cont::ract Clauses. No employee or 
r:~e-si.~~'1eb-01i thet-~ •:;J....be admitted to the site of the Wol!:ik 
un1.es-ss har ~f!!>Sl; s-a.tais~~ -g~ that he is a citizen of the United 
State:s:o-.0;J! is_;c:~J:tn~ally ~~~\ .. adm~ttance to the site of the work by the 
COJil,tt:aa,.t:5::ttg_·.Q:;fi:i::i!iQ.:ei!lf. 

ZZ:.. D~ FU'EEM Sl:lB'E~ POINT STATION REGUU'.t!QNS: The Contrac.t::or 
aadc hls,.emetlo~ei.s:; and his,;,s~tor(s) shal:l beg~ fa.il.iru: with and obey" 
all Def.,gmse· Fueik. Sn.-p,,'El)o·rt P~i:: S~t:i:.on Re~tions. ins:~~ fire, trdfia, 
and~-s~ty r.~ans... All piersonl!tel ·ellllp'lioyerd on· th.a Ilefelil\Slel Fuel. Sttppert 
Po>fuit Sta,tion sllall ke..~. wi.thiJ:l, the linrl:ts of the work (cm.d av.emues of. in~ess 
an<ih. egpe;g.s}, ai.Iil\(!}t. s~ n~ e>R~- ar:ityr resttic:te(!il·. areag unl.ess r~r~e t:o cfo •• 
a•~ c~ f~ ~ ali$cyt.. ~e C"113\trai~©a:' s amk. his. s~tor 1 ~ 
e~ si;).ia.lJla. .bet-~c~1$1;jr ~ f0'11':" ideuti.iliaati.G:m;;. 

2.1. Sd~'-~~; A..tc~ of. the-D~t of the Arnry Corps 
o,:fi En~s,._, "~, amd Heal..th:"Requi.rement:s .Mamial", refer:enee&l in clause 
entL.tled "Acci!:les21:.tz Preventi~' of: the-Contract Cl.auses, may be examined at 'the 

· offi-c:e w.her.e bidS: ar-e0 reeeived. (Copies of this publication may be obtained 
u~- aµ~lica~i.Q'.lil~,. aa.compianied by. IIW"Eley order. coup.on, or cash to the 
S:u.-g,er:.i:i:it::end.eint.0:£ DO!CUl'Dlemts, Gavoe'En:ment Printing, Office, Washington, DC 
2~).... B~n tai. conimescemene of the. work~,· the Gont.rac.tor shall meet in 
c~~~ 'Wiitil:c rep:r:e:seiat~i:va-s-.. of the . Contracting Officer to discuss and 
dew~Qp'::.mubta.1.. u~ta~ re-la:ti-ve to administration of the safety 
µ~, 

Z4<-._ W:~OUTSI:IlB: RMlII.Aa. HOURS: If the Contractor desires to carry on 
W©.~lli:.,o:~dei :r:~ h01iJi.1CS. or cmr Sa.t,;nrdays. Sunday, or holidays, he shall 
s1!1ibmbt;•cmt.~t±on to.the.C~cting Officer. The Contractor shall all.ow 
~· t~,-to- ffimblJe., sa.Ri:s-fa.c.t:a-cy a£.raingeme:nts to be made by the GoverrnnGmt 
fO'a1 i.nspaCll'tin~ the!!' w~ in,·p-110-rg:icess,.. At night, he shall light the different 
p~ts of the woot°'k.·.in. an ap~awedr manner. All utility cutovers shall b111 made 
after: no:r,mal. ;.m>r:king· hours or on weekends. Anticipated costs shall be 
ina.luded in tha bid. 

25.. OPTIONAL REiQ\UllIBMEN-TS.: Where a choice of materials and/or methods 
is permitted herein, the Contrac~or will be given the right to exercise the 
option unless stated specifically otherwise. 

26. 'WARRANTIES: The G~ac.tot; shall provide the following prior to 
completion of the contra.t?.t: 
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f. Date material or equipment is required according to current. 
progress schedule or network. 

The Contractor shall update the progress chart and equipment delivery schedule 
at monthly intervals or .at intervals directed by the Cont~acting Officer. The 
revised documents shall reflect any changes occurring since the last updating. 
The Contractor shall also submit copies of purchase orders and confirmation of 
delivery dates as directed by the Contracting Officer. Updated progress 
charts and equipment schedules shall be submitted with each invoice for 
progress payment (See clause entitled "Schedules for Construction Contracts" 
of the Contract Clauses). 

17.3 Network System: Optionally, the Contractor may use the "CPM" 
(Critical Path'Method), the "PERT" (Program Evaluation and Reporting 
Technique), or, subject to approval of the Contracting Officer, some other 
system which will give similar and equal information and control to that 
provided by the named systems, in lieu of the progress charts specified above. 
The use of one of these methods shall be subject to the terms of clause 
entitled "Schedules for ·construction Contracts" of the Contract Clauses. 

18. SANITATION: Adequate sanitary conveniences of a type approved for 
the use of persons employed on the work, shall be constructed, properly 
secluded from public observation, and maintained by the Contractor in such a 
manner as required or approved by the Contracting Officer. These conveniences· 
shall be maintained at all times without nuisance. Upon completion of the 
work they shall be removed from the premises, leaving the premises clean and 
free from nuisance. Refer to section "ENVIRONMENTAL PROTECTION" for 
additional requirements. 

19. EXISTING WORK: The disassembling, disconnecting, cutting, removal 
or altering in any way of existing work shall be carried on in such a manner 
as to prevent injury or damage to all portions of existing work, whether they 
are to remain in place, to be re-used in the new work, or to be salvaged and 
stored. Where existing work is changed or removed, or where new work adjoins, 
connects to or abuts existing work, the existing work shall be altered as -
necessary and connected in a substantial and workmanlike manner. All new work 
shall match, as nearly as practicable the existing adjoining and/or adjgcent 
similar work. Operations affecting existing work shall be conducted with care 
not to damage work in place; and all existing work damaged by such oper·a-~io~e 
shall be restored to its original condition or replaced with new without__ 
additional expense to the Government. ·-. 

20. MATERIALS AND EQUIPMENT TO BE SALVAGED: All existing materials 
and equipment which are required to be removed or disconnected to perform the 
work, but are not indicated or specified for use in the new work, shall become 
the property of the Cont~actor and shall be removed from Government property. . . 

20.1 Collateral Equipment.and Furnishings: Except where indicated or 
specified otherwise, all existing collateral equipment (including desks~
chairs, file cabinets and other furniture and furni"shings) in _the buildings 
and elsewhere on the site of· work, shall remain the property of the 
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d-, ~ mmtem.~ foo::-- wbiteb ~ss payments are requested al.'flt Rll't 
slt:t;S"C~~-t-o d~"rarttioo 0it"' ~sica-1 damage in storage .- in 
tirall'llSit to tire J01D. siii,te- (~.g., items such as steel, mavhi!fBllJ'. 
piJp;e, ~- fi-trtings., ed.ectmoal cable, and the like, would be> 
~til!b.Le· for ~.es.s. ~yuent:s;; items such as sheetrock, ~.-s. 
i~et'.ion, wail ~ings, and the Like, would not). 

l.J1.l. ~sc ~nes:: The Contractor shall, within 15 days after 
rec.ei.f:tt:- elf Awea::.i[:,, p~ cm:Q.l submit to the Contracting Officer for approval a 
µ.raictiiGabl.e;.: ~ctftoo .. 5Cbe61\itl:e· in accordance with cl.ause entitled 
"Sehe:-dliil:es:- fu:tt'"G~bln· G.mrtr.Cft:ts" of the Gont:t:aict C1~aruses e.x.cept as 
mb'dmiea:' hertei.n1 The S!C~ shall be in the form orf a pro&ress chart on 
F>0r'lil fmU--S:ffiTI.'.UillJN-#35.5,;-l.. The:- Goint:ractor shall. maintain current with each 
s;umnitbaiL, at l~ t:ibe· follow·ing informa:tion: 

a... The-~' ~s and. at:.e-as of wo.:ok, broken down into: 

('JJ)1 Tl.Unss;: p.rioj ec:tled for submiLttais, approvals, and pr:oc:u.r~nt; 

('2) TIUnes- fur installation and: erection; 

( 3-) ~imes for uss:~ng and· inspection. 

QJ,. -The"W0";t1k c-Om¥~ aitmr ·t:tl:t;a WEJl:ik :remaining to· be done to complete 
til;te:- projecet::. 

c.. Mr:y iJ:ems of wo:;rk ·wlmli.cli will de.lay the.. start or completion of 
oclter maj_o:r iltemS. of werk sa as: to delay completion of the whole 
14.:ooject. 

l'T. z· ·Ekgi.-i~~ntt Ue:li:v.ery Schedule: The Contractor shall, within 45 days 
af1cap date" ·dfl' aw:aa:d4, sulDmi:tr t:to:· t:tl:ie; Contracting Officer for approval, a 
.scltedulie. snowing the p:roe'J.lre'Hrent:'. p.lans for materials' plant and equipment. 
The- datr.a:: sb.alll.l b:ei·. submitted in tlia fcmnat. pres.cribe.d by the Contracting 
O:f::Biaer; and' shall inc;L.Ude: bu.tr trot: be limited' to the following information: 

a. Desor.ip:tibm. 

b. Date o-£ pu;no:has:e G>Xo.der. 

c. Promised ~ing ~ate. 

d. Name of ma~ or s~pp.l:Ler. 

ori~e.-~ 
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b. Payment Breakdown on an acceptable form, which sha_ll show, in 
detail, the estimated cost percentage of completion and value of 
completed construction. The format, content, and number of copies 
required will be prescribed by the Contracting Officer and subject 
to his approval. The submission of the required data shall not 
otherwise affect the contract terms. 

16. PAYMENTS TO CONTRACTOR: 

a. Payments made in accordance with the clause entitled "Payments 
Under Fixed-Price Construction Contract" of the Contract Clauses 
will be made on submission of itemized requests by the Contractor 
and shall be subject to reduction for overpayments or increase for 
underpayments on preceding payments to the Contractor. 

b. The obligation of the Government to make any of the payments 
required under any of the provisions of this contract ·shall, in 
the discretion of the Contracting Officer, be subject to (1) 
reasonable deductions on account of defects in material or 
workmanship, and (2) any claims which the Government may have -
against the Contractor under or in connection with this contract. 
Any overpayments to the Contractor shall, unless otherwise 
adjusted, be repaid to the Government upon demand. 

16.l Payment for Offsite Material: The Government will make every 
effort to review and process Contractor payment requests in an expeditious 
nature, thereby assuring earliest possible payment under the contract terms 
and provisions. The Government will make progress payments for this work on a 
monthly basis, subject to suitable arrangements for the submission of payment 
requests being agreed to between the Contractor and the Government. Payment 
will be made for material delivered on the site subject to the conditions set 
forth in subparagraph (b) of clause entitled "Payments Under Fixed-Price 
Construction Contracts" of the Contract Clauses. Payments may also be made 
for materials stored off construction sites, upon specific request from the 
Contractor. As a condition precedent to such payments, the Contracting 
Officer must be satisfied that: 

a. The materials are stored in reasonable proximity to the 
construction site, so that transportation and attendant hazards 
are minimized. 

b. The Contractor demonstrates clear title (Paid invoices) to such 
material. 

c. The materials for which progress payments are requested are 
adequately insured and protected from theft and' the 'elements 
through appropriate security measures. · 
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,act.iRn .~nlfi~~Pt--:~•!<-0, ,p,r-dil@:t.il,~ndfid to ,and shall not reliev.e .~ 
:1.Qf?pt;.~-e.~&@r ,pf,-~B~~HriLl.ity gp.-r 1~1 ~~ment of the work either .llJI'; 

c-if~P.=119-5 e;tfi:f.ifJ~~y_.pr.~ G~ ,pf lP~~oiJll~e, except as expressl:y .~Xl!lise 
~~~"¥..~dim.e-4P· 

,~io. ,tmrf}L,~P:.~.FJ.~'iJll~: fNo 1~al statement_.pf.any person other ti.,.n the 
._gm1t~pt,~~1P~.;~r,Br1h.¥.·.~"1f~P.~~·1-:ve, as provided in the clause entitlM:l 
1~pfi~",,¥,f:1~::&RP~tJ~.•' ~~]..l kn any manner or degree modify or 
•Rifi:~~~'~et·.·1~0~.:.Pf ~~{lJ.s .. ~:RPt¥if~t. 

1,J;l. ·:~OJJ#\~HlER:~Y;OOfq~T: The .failure of the Government to insist 
.H-PRn:i1tf1¥e.;Pg·J@t;)Jli?fl~~-e .~f~ • .Pne ,-or mpre of t;:he terms -Pf this <>:<Qntract 
,flr-w'f~~:--.-ft~Y~~Pfil.R~ 1~~d .herein, s}:lall .not ,be ~enstrl-}.ed ,as .a 
>Hei;y~r:1pr -~~MoottJff~typf -~-~right to .fl.ss~rt, pr ·J;~ly :OORP iSµqh strict 
}i.»~rJ~~,:i'@-rc-.~RtJRP.lffft-!e-PY J-!i:llt~ occa.,st~n. 

:! 11;2. ·~~§E:~FJ~')~.Y-TijE 'G9N~T0R .{~R 19$_4) : 'J;pe Cqntl;"fi:c tor 
~~ll~rf"pl:m.ep.':'.~.e,,eJ.!rc~" ,f!.!l;d~~i:t;:}:l its .9!"111,org;:i.nizati~n. work .. equivalent to 
.e.t ;:}.~e.s;t ;40,p.e'!;'~t'lf>f,~l;le-:,tt>r~~l ~<mpt .of •Wo;Ek t;o ,pe perfo'1<m~d 4iy:ler t;.he 
c.qµt:.i;~~t. -~'j;l:\,.s"!~;l;°,<tfffi~.e.ooyJ,le ~~~cE}fi.1by .a ,qµppl-em.ent?l -pgr~Jl).ent t0 this 

. .<;Rnt;,;i;--ec t ;if, .4µ!'.':i,~g·:.~~~'P:ajJ;IB· :tj:le ,.;wp:rk, ··i;;be Cpnt:r;p.ctor requests a re duet ion 
,-fmd ;t;:~e ,<;qp~~tic!=~~g·~,9_tf.:i.@!!r ,pg~~in.rl.~ ·tQ.?-t tbe ·:t;.equctfon wol,11,.d ,he to the 
;e~i>,re-g;:~~e~,pf ::tj}e .~N'~~~pt. J;'I;:/P1?:2 .·236~1) 

13. iU'fJ:P.T'.I~S fQR C(fflSJ!_lUCTION AND Tt:STING: The Contractor shall be 
r.e,sp..q!'lsi..ble -·J;.pr .QbJ;:.aini~g, el;·t;Pc§r Jrom ayailable Government sources or local 

1µti}.:!,'.ty. cQ~p,i.~s, . all µtilit:i,..es r,~f!1=1:i.red for construction and testing. The 
.(;,qnt~~,~~r;fl~P .pa;-0vwe t~~,e J.lti.iJti,es ,at ,his expense, paid for at the 
,~W.iEJ:'~Rt;\;ltiJi .. ty ;i;_a,t;e .~JiveJ;~d !;o 1;.he job site. The Contractor shall provide 
~~~aJ;::µ:t;.ain- 05111 t.e.mpoq1ry µtj.lii,ty c.i:mnections and distribution lines, and all 
-~~~s ~.u;';i~.,ed-,t;:o ·meas.µr.e t.be amount of each utility used. 

14. ~'GM:EPU!,J:,pFWRI9ES:-Within 5_days of receipt of the proper forms, 
:t;he·.QHI1tr..a,e-.t{)r~-ph51J.l .pr,~pare fittd submit to the Contracting Officer a Schedule 
,9f ;J?r:i;~~s. yf];'he· c$Rhegule -;pf Pr:i;c<?s shall consist of a detailed breakdown of 
·:;y~e -~9{'l~.lf~£;.:t:;5pri€<e,. givit!g tge . .q\.!-.antities .for each of the various kinds of 
·W~'!'k, · ~e ,~it p~~c~s, ,-§.nd the totaLprices therefor. The format, content, 
~3d 1:rµ.µnl:>.er .~f .99pi'?s ·-~qJ,l.ir.ed,.will .be prescribed by the Contracting Officer 
. ~"'~~bj_.ec-t to .his =:a:pp·ro:v?-1. ·"The .submission of the required data shall not 
.f)~fH~<rw.:!:~e ~-ffect ~4?he c~ntr,act terms. 

],.5. INVOICING INS'fRUCT~ONS: Requests for payment in accordance with 
the terms of the ~on-t;ir~ct,sh?-ll consist of: 

.a. ·Contractor ':E .;l'n.VQ~g.e on the form furnished for this purpose , which 
sl=tall show, in e~ary ;form, the basis for arriving at the amount 
of the in}f:9~~; -~ 

1~6~8·-1~~<6 
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Title Sheet 

Key Plan 
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Existing Site Plane Area B 
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8.1 Omissions: Omissions from the drawings or specifications or the 
misdescription of details of work which are manifestly necessary to carry out 
the intent of the drawings and specifications, or which are customarily 
performed, shall not relieve the Contractor from performing such omitted or 
misdescrib~d details of the work, but they shall be performed as if fully and 
correctly .set forth and described in the drawings and specifications. 

8.2 Notification of Discrepancies: The Contractor shall check all 
drawings furnished him immediately upon their receipt and shall promptly 
notify the Contracting Officer of any dJscrepancies. Figures marked on 
drawings shall in general be followed in preference to scale measurements. 
Large scale drawings shall in general govern over small scale drawings. The 
Contractor shall compare all drawings and verify the figures before laying out 
the work and will be responsible for any errors which might have been avoided. 
thereby. 

9. GOVERNMENT REPRESENTATIVES: The work will be under the general 
direction of an officer of the Civil Engineer Corps, United States Navy, -or 
other officer or representative of the Government, as Officer in Charge of 
Construction, referred to as the "OICC" or "Contracting Officer" and 
designated in block 26 of Standard Form 1442. Except in connection with the 
"Disputes" clause of the Contract Clauses, the Officer in Charge of 
Construction shall be the authorized representative of the Contracting 
Officer, and have complete charge of the work and exercise full supervision of 
the work, so far as it affects the interest of the Government. For the 
purposes of the "Disputes" clause, "Contracting Officer" shall mean the 
Commander, Naval Facilities Engineering Command, the Acting Commander, their 
successors, or their representatives specially designated for this purpose. 
The provisions of this paragraph or elsewhere in this c·ontract regarding 
supervision, approval or· dire~tion by the Contracting Office.r ·or the OICC, or 
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:::>~ Lllf€!tW±t>~~G~t.~ ... (M-R 1984): It the Corrtrao:tM"' 
£"§4.i-~t~"c~eit~t~~wi'tMW\t~ttmecs~citied in the contraec~. 01JJ:'" alf/llf 
e00€eft~e'iif,'{ thie~~~-~shatl ... p~ftb~~ Government as liquidated damag.ts 1 

tl'i.~ s~-o>i!$~Q~ £~ e~ca~~.: da!ijvo<i• deol~. 

5~1~ T~<i"mi~li.elfl.~. Iff~G'~rfiment· termin'Rte's the Cont::tactot"~s J:"i!~ 
tEY:~pilte~.f, ~·~~~wt.I._ dEm:s:Wilt: o·f liquidated damages until such 
refa:~li~t~~a~~bleit~~~fW.;;;.fi~l-completion of the work. togiather 
W'ithi~a~inM:'ef!,IS~@4c~f;li.o~.f:~tb~e GO'V"ernment: in completing the wo·rk. 

s~ 2~' N~·i't't!'iM4:i~U:>~. It! tla~Government does not terminate the 
Ctmittl§.~Mrlfs,;; d~~t&:·p~~4., t~resulting.,damage'- will· consist- of. liq.Uioot:ad 
d~ u!iiitit'.i. ~~~i~ c~~titifi o'ir~· ae.Cep;ted-~'. (FAA~ sl.;. 2J.2.:. 5.}, 

6&. ~ O!F.f w~: 'l'File'f<wart;,: sliall be>. exe•cu'lll~in,., & .. nm.~ · ati»-ai: s\l.ch 
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o:ftt~~ 

7: I~~l<M~ s~~(}N!'-' O'PERNrIQ'N'S.~ .· ~' OotH;ra~t-0'!". sh8.:il.. 
~hJl.cssw~~t'@&ciiine" tlt'~l~tc~m~ of.: ittt:eorfere~~· with· Stilt:ion 
of>~it!ettS'i; ~KJi: ~le~ S-~l; oer· s.l!lbject toe thee a111~0V'al · 0·£ tha 
Gbi'itt:a.~U.n~om.~~ P~rni!iss!'W' t"'. ititteYt'~'t· a"&y stat.ion utility; 
c~~~~; o~~i<Dffiil'· ~ t~f.id" se-rt'i.:Ce- o·r pattern shall be- requested in 
wU:\H1~.a-t::. 1~~· 1.0',;.W'iirm~day.S* ~ii.O':t tb-f· theo: desired· dat:e of· interruption. 
~ ~tb§t!' s~i r~el'i.~ a~~ iTh'·'W''lit'.i.nS': f"rom~ th'et Oentr~eting Officer 
b~~ t~ ~~ ih~'ett~~~ m'lliiJ" bet ~E" im:o:: eff"'~t; 

~. ~-~iA~· ~FlICMIONS: The fo.llo·wi,ng ~i~ •.• ,, • • .. •. , , " 
aeet'emp~<my th'isc s~<eif-i:CM1i~· a~ aiife: a· pat"'f:'... there<&f. Drawings are the 
p:r-Opet't)t..:io:f. t~ G~me~. ~slJ!ilaitl. rtbt~ be used for any purpose oth0r than 
tl'fa:ttC.: c-0'*1-Y~~la~~by:. the"' &p~-C.ifieat1on. TI)!t¥' drawings included with this 
s-flf~Il~~.o-fi;~"hta-tf± s~~ Fh~l .. siz.e--drawing-s. may he acquired at th.$ 
B\~'&Wsl<'cjtf ~'t~'lt©-il:''s;J,e~~.:; ln'fo:rmation on obtaining: full-siz@ d-r-a'W'inp: 
is~ ai\Y~~-e"" a-it"- trie• d'.flfi~O'f! -~. O#aitrae'Eingr-officer. FU11~s1..z:e d't'awinglf1' may 
b~~ i~~·te.t:i'r~~* ~~:W'0'Ir•l;i;.gf.oo1'l!rs at;. the-".issu4ng;.. o·ffice:. After Award, 
:f.tWI! c':&"Pti.~'Si 0.-~: t'il;~ ~t;; ~flcati.b'Il, f'l_ve Sets O·f dt"awings and or»~ S.t&it: 

o·ff f'~l!.,,.siz~ r•t:s-~m~~Ma~R>~ Wi.-lr bet' ftl!rnished·: to the Contraa~4!€>'T withoot:. 
cbk'.i'ge"; 
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SECTION 01011 

GENERAL PARAGRAPHS 

1. GENERAL INTENTION: It is the declared and acknowledged intention 
and meaning to provide and secure JP-4 Remediation, complete and ready for 
use. 

2. GENERAL DESCRIPTION: The work includes construction of. a system 
to remediate JP-4 contamination by extracting ground water. A portion shall 
have nutrients added and be reintroduced into the ground and the remainder 
shall be disposed of by routing it to the sanitary sewer. 

2.1 Minor Materials and Work: Minor materials and work not 
specifically mentioned herein but necessary for the proper completion of the 
work shall be furnished without additional cost to the .Government. 

2.2 Unforeseen Major Repairs: Should deteriorated material of a major 
~ature be uncovered in the course of'the work, it shall be brought to the 
attention of the Contracting Officer. Repairs shall be ma.de as directed, and 
an adjustment will be made in the contract price in accordance with the terms 
of the contract. · 

2.3 Quantities: Where the quantities for bidding purposes are 
specified or indicated, bids shall be based on the stated quantity; should 
more or less than the stated quantities be required, the contract price will 
be adjusted in accordance with the clause "Changes" of the Contract Clauses. 
Replacement of deteriorated materials shall be at such location and of such 
extent as directed. 

3. LOCATION: The work shall be located at the Defense Fuel Support 
Point (DFSP), North Charleston, SC, approximately as shown. The exact 
location will be indicated by the Contracting Officer. 

4. COMMENCEMENT, PROSECUTION, AND COMPLETION OF WORK: The Contractor 
will be required to commence work under the contract within 10 calendar days 
after the date of receipt of Award, to prosecute·the work diligently, and to 
complete the entire work ready for use within 180 calendar days. The time 
stated for compl.etion shall include final cleanup of the premises. The 
contract completion date will be computed starting 15 calendar days after the 
date of Award. This 15-day·period is to allow for mailing of the Award and 
the Contractor's submission of required Bonds. The Contractor will not be 
allowed to commence work at the site until acceptable Payment and Performance 
Bonds are .received and a Notice to Proceed has been issued. The contract time 
for purposes of fixing the completion date, ·default and liquidated damages 
shall be assessed beginning 15 days from the date of Award, r~gardless of when 
the Payment and Performance Bonds have.been executed, received and accepted.· 
Any delay in issuance of the Notice to. Proceea as a result of the Contracto:i; ;·s 
failure to submit the required Payment and Performance Bonds within the time 
specified will not be a cause for extension of the contract completion date. 

06-88-0426 
01011-1 

., 



D~~-li 

01~1.tt.' 
otor:t· 
Ol~Ol~ 
015-ifih 
o{f~rbt-' 

--,:.\'-w·. ,~ .:~;-<·t'°t'-- ._ . 
ni·\1".fS'~· 

0 2,fJ3YJ~ ·'.c' 
o2~;_:' 

'&';,/'l.q 
~2k7~;:' 
0 i'{i..J_:'_ _:c 

02'9-JD"' _, 

n~'i-3.--

03j'm~· 

o42tNP. 
D~· 

.. 1",.-;,~-...... -;:, -

0 5.'1:2.if . 
os"'.31.-r· 

16011-
16:301-; 
t6Yo2 ·. 

TA~Aei#Ewr-& 

G~R~~8b~-

ne1n~fi'fi0~"1iii~J\ird'va.1 
E:~::V.Wt'fn~~~ ;s~il1ing; arld Codi,.-~c'.tifrt··fctr Utilities> 
R~'att:·':n'il.':!?recf"'E~'t':f:ictioli 'Well 
Pukl>'~ a'cfi'ggt~"- · .. . 
croD:ti~f'wate'.f'·ca'±iectfo"n system 
ru:r-l:·: 

Uri:f t Masonry 

s true tura'.r s t·i'"~ 
steel R6~f- n~~kfni· 

·, ., ·. . .-,,.._.,(t'.~"-:1;•··.· .. .;.,., - •.. 
Gener}:i.):· ~egui:(e_me.~bi-,· El:efct~icar 
Uriue)~gro'und' EX~1(t:r·ica! ~ork" 
overhead t:rectYiccil' wdrk 

06•:cgg-_Q426 
i 



UL 312-80 Check Valves for Fire-Protection Service, with 
revision dated January 8, 1982 

2. GENERAL REQUIREMEijTS 

2.1 Ground Water Collection Mains (indicated as 2 or 4-inch lines): 
Provide ground water collection mains of ductile-iron pipe or steel water main 
pipe at the Contractor's option. Provide gate valves, globe valves, and check 
valves where indicated. 

2.2 Well Service Lines (indicated as 1-inch lines): Provide well 
service lines from ground water collection main to extraction wells. Well 
service lines shall be steel pipe. Where size permits, ductile-iron pipe and 
gate valves as specified for ground water mains may also he used for service 
lines. Provide well service line appurtenances where specified and where 
indicated. 

2.3 Layout Drawings: Submit drawings for layout of piping system. 
Indicate locations of all fittings, valves, and oth~r accessories on layout 
drawings. Do not have pipe, fittings, and accessories delivered to the site 
until layout drawings have been approved. 

2.4 Manufacturer's Data: Submit manufacturer's standard drawings or 
catalog cuts of the following items, except where both are specified: 

a. Pipe and Fittings 
b. Joints and Couplings, including gaskets for joints. (submit both 

drawings and cuts). 

2.~ Standards Compliance: Submit manufacturer's certificates of 
conformance or compliance for each of the following materials which are 
specified to conform to publications referenced under paragraph, "Materials" 
in this section: 

a. Pipe and Fittings, including shop-applied linings and coatings 
b. Pipe Joint Materials 
c. Valves 

2.6 OMSI Submittals: OMSI information shall be submitted for the 
equipment items or systems listed belo~. Refer to Section 01730, Operation and 
Maintenance Support Information (OMSI), for the information to be submitted 
f~r various equipment and systems. 

a. Valves 
b. Flow meter 

All tests required by the applicable referenced publicatior shall have been 
performed, whether specified in that publication to be mandatory or otherwise. 
For tests which are not specified in the referenced publication to be 
performed at definite intervals during manufacture, the tests shall have been 
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B 62-81 Composition Bronze or Ounce Metal Castings 

1.6 American Water Wcrrks Association (AWWA) Publications: 

Cl04/A21. 4-80 

Cll0-77 

Clll/A21.ll-80 

CllS-75 

ClSl/21.51-81 

C200-80 

C203-78 

C207-78 

C208-59 

C209-76 

C600-82 

C701-78 

Mll 

Cement-Mortar Lining for Ductile-Iron Pipe and 
Fittings for Water (ANSI/AWWA Cl04/A21.4) 

Gray-Iron and Ductile-Iron Fittings, 3 in. 
Through 48 in., for Water and Other Liquids 
(ANSI A21.10) 

Rubber Gasket Joints for Ductile-Iron and Gray
Iron Pressure Pipe and Fittings (ANSI/AWWA 
Clll/A2Lll) 

Flanged Cast-Iron and Ductile-Iron Pipe with 
Threaded Flanges (ANSI A21.15) 

Ductile-Iron Pipe, Centrifugally Cast in Metal 
Molds or Sand-lined Molds, for Water or Other 
Liquids (ANSI/AWWA Cl51/A21.51) 

Steel Water Pipe 6 Inches and larger (ANSI/AW'..i'A 
C200) 

Coal-Tar Protective Coatings and Linings for 
Steel Water Pipelines -- Enamel and Tape -- Hot
Applied (ANSI/AWWA C203) 

Steel Pipe Flanges for Waterworks Service, Sizes 
4 in. through 144 in. (ANSI/AW-WA C207) 

Dimensions for Steel Water Pipe Fittings 

Cold-Applied Tape Coatings for Special Sections, 
Connections, and Fittings for Steel Water 
Pipelines 

Installation o.f Ductile-Iron Water Mains and 
Their Appurtenances (ANSI/A'WWA C600) 

Cold-Water Meters - Turbine Type for Customer 
Service 

Steel Pipe Desigr; and Installation, 1964 Edition 

1.7 Underwriter's Laboratories, Inc. (UL) Publications: 

UL 262-80 Gate Valves for Fire Protection Service 
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SECTION 02713 

GROUND WATER COLLECTION SYSTEM 

1. APPLICABLE PUBLICATIONS: The publications listed bel-ow form a 
part of this specification to the extent referenced. The publications are 
referred .to in the text by the basic designation only. 

1.1 Federal Specifications (Fed. Spec.): 

WW-P-501E 

WW-P-521G 

WW-V-58B 

Pipe Fittings, Cast Iron, Screwed, 125 and 250 Pound 

Pipe Fittings, Flange Fittings, and Flanges: Steel 
and Malleable Iron (Threaded and Butt-welding), Class 
150 

Valves, Gate, Cast Iron; Threaded and Flanged (for 
Land Use) 

1.2 Military Specification (Mil. Spec.): 

MIL-V-184360 Valves, Check: Bronze-, Cast Iron-, and Steel 
Body 

l.3 American National Standards Institute (ANSI) Publications: 

BlS.2.2-1972 Square and Hex Nuts 

Bl8.5-1978 Round Head Bolts (Inch Series) 

1.4 American Railway Engineering Association (AREA) Publication:-

Manual for Railway Engineering, Fixed 
Properties: Chapter 1, Part 5, Pipelines (1972) 

1.5 American Society for Testing and Material (ASTM) Publications: 

A 47- 77 

A 105 

A 120--81 

A 126-84 

A 563-80 

Malleable Iron Castings (ANSI/ASTM A47) 

Specifications for Forgings, Carbon Steel, for Piping 
Components 

Pipe, Steel, Black and Hot-Dipped Zinc-Coated 
(Galvanized) Welded and Seamless, for Ordinary 
Uses 

Specifications for Gray Iron Castings for 
Valves, Flanges, and Pipe Fittings 

Carbon and Alloy Steel Nuts 
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perfozrned within ..:hree years 0£ the date of submittal of certificates on 1:he 
same type, class·, g:cade, and si_.;::e of material as is being provided for t.hei 
project. 

i.3 Requirements: F:covide well pump package and skimmer pump package 
a.3 specified on the drawings. 

1.4 Delivery, Storage, and Protection: Deliver materials in an 
undamaged condi_tion. Store materials off the ground. Replace defective or 
damaged materials with new materials. 

PART 2·- PRODUCTS 

7.1 Materials: Shall conform· to those specified on the drawings. 

PART 3 - EXECUTION 

3.1 Pump Installation: Install pumps in conformance with 
manufacturer's instructions. 

3.2 Inspections: Prior to initial operation, inspect equipment and 
piping systems for compliance with drawings, specifications, and 
manufacturer's submittals. 

3.3 Tests: Perform tests on pumps, drivers, and equipment, including 
visual equipment checks to ensure compliance with approved shop drawings; pump 
start-run to ensure proper operation and to datect leakage of piping, valves, 
and fittings; sequence of operation check; verification that required pump 
accessories have been provided; test of pump level control devices; and 
additional inspectioqs and tests necessary to ensure that the entire pump 
installation is correct, complete, and ready for operati~n. When tests have 
been completed and corrections made, submit a signed and dated certificate. 

***END OF SECTION*** 
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SECTION 02671 

PUMP PACKAGES 

PART 1 - GENERAL 

1.1 Submittals: 

1. L 1 Manufacturer's Data: 

a. Pumps and controllers including manufacturer's 
certified shop test characteristic curves for 

·each pump. 
b. Level sensors. 

1.1.2 Shop Drawings: 

a. Pumps, controllers, and pump discharge curves. 
b. Complete circuit diagrams. 
c. Interior wiring diagrams of each controller. 

1.1.3 Certificates of Conformance: 

a. Pumps and controllers. 
b. Pipe and fittings. 

1.1.4 Operation and Maintenance Manuals 

a. Pumps 
b. Controllers 
c. Level sensors 

1.1.5 Posted Operating Instructions: 

a. Pumps 
b. Controllers 

1.2 OMSI Submittals: OMSI information shall be submitted for the 
equipment items or systems listed below. Refer to Section 01730, Operation 
and Maintenance Support Information (OMSI), for the information to be 
submitted for various equipment and systems. 

a. Well Systems 
b. Electric and Electronic Hardware Items 
c. Electrical Switches 

All tests required by the applicable referenced publication shall have been 
performed, whether specified in that publication to be mandatory or otherwise. 
For tests which are not specified in the referenced publication to be 
performed at definite intervals during manufacture, the tests shall have been 

06-88-0426 
02671-1 



li~it sand intrusion during-the life-of tne well. Pump the well f~ uf ....._,. 
mud, drillings, and other £oreign matter. Maxibaum l'tAand cone~ .\1llt t9le 
Q<Dmpletion of well development shall be 2'.'© ppm<. 

3 .1. 6 Sanitary Seal: J?rovide a sanitary surface seal fur tiilie wall 'hi 

:prevent contamination until the pump foundation and pump are installed 'Cllti'l 't:M 
well. 

3 .1. 7 Pump Foundation: A concrete pad and pit shall be framed and 
poured around the well as indicated. Concrete and reinforcement shall conform 
to Section 03302 "Cast-In-Place Concrete". 

3 ~2 WASTE DISPGSAL: Dis.pru:e 0£ was.te mal:.erials and soil :remO'l'!ed from 
the drilled holes by r~ fr©llll!. -:t:;Jme. J..iemit.s .of~- ~party. J\),r 
purpose:s .a:f -hi~., C©lJll;t:ra-c:t:e.r shall assnmne ~ t'ld-s wasm ~'ail is 
haza.rdaus· and shall c:omip:ly vzrth the~ @f Se-.c:tion 0·15riW 
"£nvironmental Pro::tection" . 

***END OF SECTION*** 

'-
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2 .1. 5 Drilling Mud: Provide a fluid composed of potable water and 
bentonite clay, readily thinned with commercial mud thinners which will break 
down naturally. The specific gravity and the character of the mud-laden fluid 
shall be such that the production of the aquifers will not be impaired. 

2.1.6 Auxiliary Equipment: Provide containers to dispose of drill 
flui..d, cuttings, and pumped water during· deve·loping and testing -of well. 

PART 3 - EXECUTION 

3.1 ~ELL CONSTRUCTION: The depth of the well and screen length· 
provided shall be as indicated on plans. Methods of construction include 
using drilling mud for conventional fluid rotary drilling or reverse 
circulation drilling. 

3.1.1 Drilling: Drill a hole 10 inches in diameter to a minimum depth 
of 35 feet and to additional depths as required to reach the Cooper Marl . 

. 3 .1. 2 Casing and Well Screen: Install the casing and well screen 
concentrically in the drilled hole and extend down.to an approximate depth of 
35 feet to the Cooper Marl. Provide threaded joints as specified in Part 2 of 
this section. · Provide centralizers at the bottom of the screen and at ten
foot intervals to the top of the well screen. Seal the bottom of the screen 
with a threaded_plug, consisting of the same material and thickness as the 
screen body, or a welded plate, consisting of the same material and thickness 
as the screen body. 

3.1.3 Sand Envelope: Following placement of casing and well screen to 
the desired depth, fill the entire annular space between the screen and the 
outside wall of the borehole with filter sand as specified in paragraph 2.1.3. 
The sand envelope shall extend to a point two feet above the top of the 
screen. Place the sand with a tremie pipe in accordance with Articles 54 and 
50 of the EPA Manual of Wat~r Well Construction Practices. Control speed of 
sand placement to prevent bridging and to allow for settlement of the sand. 
Equipment and methods required to place the sand shall be approved by the 
Contracting Officer prior to commencement of work. 

3.l.4 Bentonite S~al and Grouting: The upper surface of the sand pack 
will be sealed with bentonite pellets. Minimum thickness of the bentonite 
seal will be two feet. The bentonite pellets will be allowed to hydrate for 
at least 30 minutes before introducing grout into the borehole. The annular 
space above the bentonite seal will be grouted from the bottom up to the land 
surface using a tremie pipe. 

3.1.5 Well Development: Set the casing and allow the neat cement grout 
to harden a minimum of 72 hours prior to well development. Provide well 
development in accordance with Article 52 of the EPA Manual of Water Well 
Construction Practices, except explosive will not be permitted. Furnish 
pumps, compressors, plungers, hailers, and other equipment required. to fully 
develop the ·...-ell for the maximum yield of water per foot of drawdown and to 
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1.4 GENERAL REQUIREMENT'S: Provide ea.ch syst?em comple.ai:e ~ ~ :&rr 
~peration. All drilling atlillil well installation shall we :per.f~dj .. lilly a . .-11. 
driller certilied by the St<tte of South Ca:rolina. Ea>cll system; ·""1!Hc-l1ttd!dnrg• ''" ,., 
equipment, materials, installation, and workmanship shall be in accordam::e 
with the EPA Manual of Water \Jell Construction Practices, except as modi:fi-11 
herein. In the man~al referred to herein, the advisory provisions shall be 
considered mandatory, as though the word "shall" has been substituted for the 
word "should" wherever it appears. Reference to the "Project Representative" 
and the "Owner" shall be interpreted tomean the Contracting Officer. 

PART 2 - PRODUCTS 

2...1 NA.TERTALS: Shall cttrl\f.o:ni to t:he respreetive. spe·cifieations and 
othe:r re.qutrem:ents as spec:ifie.d herein. 

2.1.1 Casings: Schedule 40 p~lyvinylchloride (PVC) casing, 6-inch 
inside diameter. Provid-e casings with threaded, flush joints. 

2.1.2 Well Screens: Schedule 40 PVC 6-inch inside diameter, machine 
slotted (slot size 0.010 in.). Provide screens W'ith adequate strength to 
resist external .forces, both during and after installation. Length shall be 
as indicated on drawings. Provide screen with threaded, flush joints. 

2.1.3. Filter Sand: Provide clean-sand with less than 5 percent 
feldspar, no, fossils, carbonate, or organics to allow free flow of water in 
the well and prevent the infiltration of sand. The size and gradation shall 
conform to the following requirements: 

Sieve Designation 

No. 14 
No. 16 
No. 18 
No. 20 
No. 25 
No. 30 
No. 35 
No. 40 
No. 45 
No. 50 
No. 70 
PAN 
Effective Size: 

Percent PassingJ::tr Wei,&tt 

1.00 
98 -- 100 
9·1 - 95 
75 - 77 
50 - 53 
20 ·- .2.5 
'4 -- 6 
1 - 2 
0 - 1 
0 - 1 
0 - 1 

0 
. 5 1Il1Il Uniformity Coefficient: 1.:5 

2 .1. 4 Grout: Provide neat cemerrt grout, Type I or II pcrrtland cement 
conforming to ASTM C 150, and water. The mixed grout shall cotltain no more 
than 7 gallons of water and 6-8% bentonite per bag (1.0 cubic foot or 94 
pounds) of cement. 
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SECTION 02670 

ROTARY-DRILLED EXTRACTION WELL 

PART 1 - GENERAL 

- · 1.1 APPLICABLE PUBLICATIONS:· The publications listed below form a part 
of this specification to the extent referenced. The publications are referred 
to in the text by the basic designation only. 

1.1.1 American National Standards Institute (ANSI) Publication: 

ANSI/ASME 
Bl. 20 .10-83 

Pipe Threads, General Purpose (Inch) 

1.1.2 American Society for Testing and Materials (ASTM) Publication: 

c 150-86 Portland Cement 

1.1.3 South Carolina Department of Health and Environmental Control 
(SC DHEC) 

South Carolina Well Standards and Regulations 

1.1.4 U. S. Environmental Protection Agency (EPA) Publication: 

570/9-75-001 Manual of Water Well Construction Practices 

1.2 SUBMITTALS: 

1.2.1 Shop Drawings: Shop drawings or catalog cuts showing well 
components and details of well casings and well screens. Shop drawings or· 
catalog cuts shall be accompanied by a cross section showing the relative 
size, location, and spacing of the well components such as the hole size, well 
casing and screen, sound filter, and grout. 

1.2.2 Certificates of Conformance: 

a. Casings 
b. Cement 
c. Drilling mud 
d. Screens 
e. Sand 
f. Well Development Procedures 

1. 3 DELIVERY, STORAGE, AND PROTECTION: Deliver materials in an 
undamaged condition. Store materials off the ground to provide protection 
against oxidation caused by ground contact. Replace defective or damaged 
materials with new materials.· 
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a. ffedding and Backfill in Trenches: One tes.t per SJ;): l~· ~ b. 
each lift. 

b. Appurtenance Structures: One test in ·each lift. 

*** END OF SECTION *** 
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3.8 SPECIAL EARTHWORK REQUIREMENTS FOR I~FILTRATION TRENCH: Provide 
infiltration trench as indicated. Grade trenches uniformly downward to ends 
of laterals. Place porous fill around and over pipe as indicated. Take 
special care to prevent displacement of or damage to pipe. Gover porous fill 
with a 2-inch-thick layer of straw as indicated before continuing with. 
backfill for adjacent or overlying work. 

3.9 FINISH OPERATIONS: 

3.9.1 Grading: Finish to grades indicated within one-tenth of a foot. 
Provide topsoil in areas to be seeded as indicated. Grade areas to drain 
water away from structures~and to provide suitable surfaces for mowing 
machines. Grade existing grades that are to ·remain-but have been disturbed by 
the Contractor's operations. 

topsoil for the 
planting and 
2 inches. Do not 
or dry, or in other . 

Spread topsoil to a 

3.9.2 Spreading Topsoil: Clear areas to receive 
finished surface of materials that would interfere with 
maintenance operations. Scarify subgrade to a depth·of 
place topsoil when the subgrade is frozen, extremely wet 
conditions detrimental to seeding, planting, or grading. 
uniform depth of 4 inches over the designated areas. 

. 3.9.3 Disposition of Surplus Material: Surplus or other soil material 
not required or suitable for filling, backfilling, or grading shall be removed 
from Government property. Comply with the requirements of Section 01560, 
"Environmental Protection." 

3.9.4 Protection of Surfaces: Protect newly graded areas from traffic, 
erosion, and settlements that may occur. Repair or reestablish damaged 
grades, elevations, or slopes. 

3.9.5 Pavement Repair: Repair pavement as indicated on the drawings. 
Do not repair pavement until trench or pit has been backfilled and compacted 
as herein specified. Provide a temporary road surface of gravel or crushed 
stone over the backfilled portion until permanent pavement is repaired. 
Remove and dispose of temporary road surface material when permanent pavement 
is placed. As a minimum, maintain one-way traffic on roads and streets 
crossed by trenches; roads and streets shall be fully opened to traffic at all 
times. 

3.10 FIELD SAMPLING AND TESTING: Test bedding, backfill and topsoil 
for conformance to specified requirements. Test backfill to be used under 
roads and paved areas for conformance to special requirements. Test bedding 
and backfill for moisture-density relations in accordance with ASTM Dl557 and 
as specified herein. Perform at least one of each of the required tests for 
each material used sufficiently in advance of construction so as ont to delay 
work. Provide additional tests as specified above for each change of source. 
Perform final tests on topsoil to assure adjustment of parameters into the 
ranges specified. Perform density and moisture tests in randomly selected 
locations and in accordance with ASTM D 1556 as follows: 
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PIPE 
MATERIAL 

a. _Steel Pipe 
b. Ductile Iro.n 

Pressure Pipe 

TABLE 4 

SYSTEM SPECIFICATION 
SECTION 

02713 

02713 

' . , INSTALUl'J.Off , 
REFE.gmtg 

AWA C600 

3.7.2 Manholes and Other Appurtenances: Provide at least 12 inches 
clear from outer surfaces to the embankment or shoring. Remove rock as 
specified herein. Remove unstable soil ..that is incapable o.f supportbig the 
structure .to an 0"1erdeptli of .o:ne -foot and :renll nth gravel. '.to the proper 
.ele-ua:t±on. R.efi.ll over.depths >with zrave-1. ;to ·the ·required g~e .and compact as 
·spec±:fie:d.. 

:3 :7. 3 Steel ·.cased-Pipelines: · ms:tall -pipeline casing by dry boring and 
Jack:i:ng--inethod ±n;:a.cc:o-r.dance wi:t:h :AR'EA .:and -as 'follows: 

3 .7.: 3 .1 ~ole for Pipeline Casing: . Mechanically bore holes and case 
through the soil with a cutting head on a continuous auger mounted inside the 
casing :pipe,. Weld lengths of pipe ·together in accordance with AWS Dl. l. Do 
not use water or other fluids in connection with the boring operation. 

3.7.3.2 Cleaning: Clean the inside of the pipeli.ne casing of dirt, 
weld splatters, and other -foreign matter which would· interfere wH:h insertion 
of the piped utilities by attaching a pipe cleaning plug to the boring r\g and 
pass.ing it through the pipe. 

3. 7. 3. 3 Piped Utilities: Provide the piped utiliti..es in :the .casing 
using wood supports. 

3. 7. 3. 4 End ·Seals: After installation of pi.ped util i-ti'es .-in :the 
pipeline casing, provide watertight encl. seals at each·end of .the-pipeline 
casing between the pipeline casing and the piping utilities. -Provide 
watertight segmented e1astomeric end seals. 

3. 7. 4 Roads, Streets, Building Slabs, ~s.nd Other Areas to be Paved: 
Place final backfill in 6-inch-maximum loose lif-ts. If a vibra-urry roller is 
used for compaction of final backfill, .the ~lift -thickness can !Je J:.nereaeed 'to 
9 inches. Compact all backfill surroundi.ng pipes, .ducts, condui,t:s, and other 
structures to 90 percent of ASTM D 1557 maximum ·density ~xcept :cempact the top 
12 inches of subgrade to 95 percent of ASTM D 1557 maximum cle:nsity. Backfill 
to perrni t the rolling and compacting of the completed excavath:in wit:h t:he 
adjoining material, providing the .sp.ecified .density necess.a:ry to enable psv.ing 
of the area immediately after ba:ckfil.ling has ~been :completed. 
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coatings. Place the remainder of the backfill in 8-inch-maximum loose lifts 
unless otherwise specified. Compact each loose lift as specified in paragraph 
"General Compaction" before placing the next lift. Do not backfill in · 
freezing weather or where the material in the trench is already frozen or is 
muddy, except as authorized. Provide a minimum cover from final grade of 2 
feet. Where settlements greater than the tolerance allowed herein for grading 
oc;:cur.in trenches and pits due.to improper compaction, excayate.to the depth 
necessary to rectify the problem, then backfill and compact the excavation nas 
specified herein and restore the surface to the required elevation. 
Coordinate backfilling with testing of utilities. Testing for the ground 
water collection system shall be complete before ~final backfilling. Provide 
buried warning and identification tape installed in accordance with the 
manufacturer's recommendation. 

3.6 GENERAL COMPACTION: Use hand-operated, plate-type, vibratory, or 
other suitable hand tampers in areas not accessible to larger rollers or _ 

.compactors. Avoid damaging pipes and protective pipe coatings. Compact 
material in accordance with the following unless otherwise specified. If 
necessary, alter, change, or modify selected equipment or compaction methods 
to meet specified compaction requirements. 

3.6.1 Compaction of Material for Subcuts or Overexcavations: In rock, 
compact to 95 percent of ASTM D 1557 maximum. In stable soils, compact to 90 
percent of ASTM D 1557 maximum. 

3.6.2 Compaction of Pipe and Conduit Bedding: In rock, compact to 95 
percent and in soil, compact to 90 percent of ASTM D 1?57 maximum density. 

3.6.3 Compaction of Backfill: Compact initial ba~kfill material 
surrounding pipes, cables, conduits or ducts to 90 percent of ASTM D 1557 
maximum density. Under areas to be seeded or sodded, compact succeeding 
layers of final backfill to 85 percent of ASTM D 1557 maximum density. For 
utilities under railroad or highway right-of-way; roads, streets, building 
slabs or other areas to be paved; compact succeeding layers of final backfill 
as specified under paragraph entitle "Special Earthwork Installation 
Requirements." 

3.7 SPECIAL EARTHWORK INSTALLATION REQUIREMENTS: 

3.7.1 Standard Specification References: In addition to bedding and 
backfill construction requirements stated above, place material in overcuts, 
bed material, and provide special backfill construction in accordance with the 
installation references identified in Table 4 for the pipe materials listed. 
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3 .1. 2 !Cutting Pav€11Ilent, Curbs, and Gutters.: Make cut.s ... ~ .. 
:parallel, straight lines Qlllte foot. wider tban trench width 9J:l .eru;,h . .a~ ,fllf 

. tr.enches and one foot beyO'l'l'cl -each edge of ;pits. 

3.2 GENERAL EXCAVATION: Keep excavations free from water while 
constructionJ_s in progress. Notify the Contracting Officer immediately in 
writing if it bec~mes_necessary to remove rock or hard, unstable, or otherwiae 
unsatisfactory material to a depth greater than indicated. Make trench sicl1u 
as nearly vertical as practicable except where sloping of sides is allowed. 
Sides of trenches shall not be sloped from the bottom of the trench up t.o the 
elevatiO'Il of the top of the pipe or conduit. Excavate ledge rock, boulders, 
and other unyielding :ma:t:erial to .an ~itlb .att ~ ,6 iloohe.s b.elo.w t.lne 
bottom···~ ~e pi.pee .or :..~~it 1llt1il<ll ~~ ~ 10'.~.;M;.e i~~ted or 
S1liJ!e<c:i:fi:ed.. mJ;asti~g ..will :TW,t _b.e ~- ~.ame &Qlfit, ~, ,QX wet 
,e~~ as ind;i.ca:t;;eaL Us.e 1~ ~aJL ~laced in 6- incll~maximum 
layers to .::refill o~xoop.ths ·to :the p~r ;gram,.e. At :the option of the 
Co:trt:l:ac.tor' :t:he ;•e:x'.~OillS cml'a.7 rbe .Clli.t ~o .;am .©W-er;~epth of not les.s than 4 

:±ncb:e:s .:a:ad ::as.ef.ill...ad :::to :;i;e:qu±.r,ad ~arle as ,specified. Grade bottom of trenches 
accuratelytn p;r;mz:ide D.U±form bearing and support for each section of pipe, 
con.duit.;:ar stntcture on undisturbed -soil, or bedding material as indicated or 
speci-fied at eV.ery :point along its entire length except for portions where it 
.is neces:sary .to .excavate for making proper joints. Dig depressions for joints. 
after trench has been graded. Trench dimensions-shall be as indicated, 

3 .·2 .. f Shorin_g and Sheeting: Shore and sheet excavations as descr.ihed 
in the plan submitted with various member sizes :arranged to prevent inj\l.r:y t:o 
persons and damage to structures. Also arrange shoring and sheetil>!g oo 
preclude .injurious caving.· during remoyal. Obtain approval £rom .q~ 
Contracting_Officer prior to-removing any shoring, sheeting, QX Ji>3l!ac:i:11;g :in 
excavations adjacent to on-grade slabs, foundations, or ot]fiier ~ 
elements. · 

3. 3 'GENERAL BEDDING: Shall be of the materiia#; ~and :deprtfu-s .as :i:ndJ,cated 
for utility lines arid utility line structures. Place :b.e:dd;Lug ~in ;6-.inolil

.maximurn loose lifts. Provide uniform and continuQus support for ceiaoh secti9n 
of .structure· excep~ at depressions necessary f.or ·making ;p-rope·r Soints. 

3. 3 .1 Refill: Defined as ma.tep;iaL placed ±n .excav:atiO>n no eo-r;i:;ect 
overcut in depth. 

3. 4 BURIED WARNING AND IDENTIFICATION ·',EaP;E: .ln.atall --~ ,in acco::i:::dance 
with manufacturer's recommendations ·.except ,as :mad.ified :be.rein. llury :~e 12 
inches below finished grade; under ·pavements ,and sl.ab-s, bury ~~e 6 ilul~fHl 
below top of suhgrade. 

3 . 5 GENERAL BACKFILLING : Ge:nst!luc:t :ba.cl<fi).l .:in two .. ope:t:at.i~m; ( :irni1:ia 1 
and final) as indicated and. specified in this see:ti0.n. Place .initiad ~ill 
in 6-in-·maximum loose lifts to one £oat -abcrve pipe or conduit \ml.ea.s ottu:rwi.ee 
specified. Ensure that initially placed mater.i:al is tamped firmly imfler pipe 
haunches. Bririg·up evenly on each side and along the full length of the 
structure. Ensure that no damage is done to structure-s or ·their prat&ctive 
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2.2 BURIED WARNING AND IDENTIFICATION TAPE: Polyethylene plastic 

warning tape manufactured specifically for warning and identification of 
buried utility lines. Provide tape on rolls, 3-inch-minirnum width, color 
coded as stated below for the intended utility with warning and identification 
imprinted in bold black letters continuously over the entire tape. length. 
Warning and identification to· read, "CAUTION, BURIED (intended service) LINE 
BELOWn or similar wording.· Color and printing is to be permanent, unaffected 
by moisture or soil. 

Red: 
Yellow: 
Green: 

Warning Tape Color Codes 

Electric 
Gas, Oil, Dangerous Materials 
Sewer Systems 

2.2.l Warning Tape for Metallic Piping: Polyethylene plastic tape 
conforming to the width, color, and printing requirements indicated above. 
Minimum thickness of the tape shall be 0.003 inch. Tape shall have a minimum 
strength of 1500 psi lengthwise and 1250 psi crosswise with a maximum 350 
percent elongation. 

2.3 COVER FOR POROUS FILL-IN INFILTRATION TRENCH: A layer of straw at 
least 2 inches thick as indicated. 

2.4 MATERIAL FOR PIPE CASING: 

2.4.l Casing Pipe: Steel conforming to ASTM A 139, Grade B, or ASTM A 
252, Grade 2' smooth wall pipe. Casing size shall be of the outside diameter 
and wall thickness as indicated. Protective coating is not required on casing 
pipe. 

2.4.2 Wood Supports: Treated Yellow Pine or Douglas Fir, rough, 
structural grade. Provide wood with nonleaching water-borne pressure 
preservation (ACA or CCA) and treatment conforming to AWPA PS and C2, 
respectively. Secure wood supports to carrier pipe with stainless steel or 
zinc-coated steel bands. 

PART 3 - EXECUTION 

3.1 SURFACE PREPARATION 

3 .1.1 Stockpiling Topsoil: Strip suitable soil from the site where 
excavation or grading is indicated and stockpile separately from other 
excavated material. Material unsuitable for use as topsoil shall be 
stockpiled and used for backfilling. Locate topsoil so that the material can 
be used readily for the finished grading. Where sufficient existing topsoil 
conforming ~o the material requirements is not available on site, provide 
borrow materials suitable for use as topsoil. Protect topsoil and keep in 

. segregated p~les until needed. 
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1. 7 .4 Structures a'llli!l;.Surfaces: P~ect newl,iyJ~ac~.il~~ ~... •···. \ 
adjlacent structures, -slopes, ;pr grades frQlll traffic, .,e;resion set:;.~le11tenb;- •»~· .• , ~ t · · 

;.ar.'ff other damage. Repair antd reestablish d8,tJlaged or :iero!;led grades and s.~s 
,and restore surface construction prior to acceptance. 

1.7.4.l Dispos~ of excavated materi,a1 so that it will not obstruet ·the 
flow of streams, endanger a partly finished structure, impair the efficiency 
or appearance 0£ any facilities, or be detrimental to the completed work. 

1.'8 PIPELINE CASING UNDER ,M..ILRO.&D: J;>rovide new· smooth wall steel 
pipeline casing· under. existi-q:g l!.1~dllh>tyr.~eab~r~g..;~ ~'>;king met).w_d of 
instaL1at:OOn. l!Xo11-::fale ,;a.a.ch •1£l.ew,,p·~ ~~. a~e ,:t:Ta!di~a.tioed .~d ·~ t&e 
~gel!Es :.ia!liid mmens±.~ ,~o.wn' -o~~~ '~~~b,le ff:s;tr .c~S;e ... 1-l'.tlih ;:-~e -~w; pj,ped 
~util±:!Jy .w:s :d:;n:tl±cca:t:e.d • 

:.liT:BJ ~w,c:cl<~~..rlE'ipe.J.J::;ae .:.G~~: ~Vil.de excavation, sheet 
,:µ~g, dil1m::~g, ::G~ae-.i::ing., ,and!:hac.k.fill:i;~.g for pipeline casings under this 
secti0n. 

PART 2 - ~PRODUCTS 

2.1 SOIL MATERIALS: Provide soil materials as described below free ef 
debris, roo.ts, wood, scrap material, vegetable matter, refuse, soft uns~d 
particles, ice, or other deleterious and objectionable materials. 

2 .1.1 Backfill: Bring trenches to grade indicated on• t.he ~aaiwj.,l)g .. "~i.ilg 
material excavated.on the site of.this project. This material,.w.t:U~e 
c.onsidered unclassified and no testing ·other than for c;~ilru\tt~n~l~~e 
required before use as backfill. 

2.L2 Sand: Clean, coarse-grained san class.J;f$.Etd,~s~~d-a_c;;ii~n;;I:A-J.2 ('>f 
the SCSHD Standard. 

2 .1. 3 Gravel: Glean, coarsely graded:-.. RaJ~_1J]:;al _.-,g~&'Wel, ,~li.~Md,,s-t;o'1e or 
a combinatio.n thereof identified as gradation 789 qf--:$.he:~S~D,St1~~~l'd. 

-
2.1.4 Porous Fill for Infilt:ratipn'f-reneh: j~B.ac.:~t:i,),l:~~~tiqil 

consisting. of clean -crushed rock or gra¥el .~V .. i1rg;,;a~~t;ff!;~n,~~rtifl:g~~o 
the requirements. of gradation No .. 4-.f.or,·e~a~eii.~00~~1ietin.•~l1-:C1l3. ··-

2 .1. 6 .Borrow: . Meeting reqcW:r~m~t:·-fe-r:·hac-kfi_ll. -Gb.-Min .b~li'Jiii>W 
materials in excess- of those furnishsd:'f~m:1:¢~~ti~~:1AA~~lli~tld<hi.-i:ein~hi~m 
sources off Government property. 

2 .1. 7 Pipe Bedding: Provide· m~terial 'for'=;pipe ,\veQ..<;li,ng a,s · in(licat;Eid. 
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1. 7 PROTECTION: 

·i. 7 .1 Shoring and Sheeting: . Provide shoring,, bracing, and sheeting 
where indicated. In addition to Section XXIII ·A and B of COE Manual EM-385-1-
1, include provisions in the shoring and sheeting plan that will accomplish 
the following: 

a. Prevent undermining of pavements and slabs. 

b. Prevent slippage or movement in banks or slopes adjacent to 
the excavation. 

c. Allow for the abandonment of shoring and sheeting materials 
in place in critical areas as the work is completed. In 
these areas, backfill the excavation to within 3 feet of the 
finished grade and remove the remaining exposed portion of 
the shoring before completing the backfill. 

1.7.2 Dewatering: Plan for and provide the structures, equipment, and 
construction for the collection and disposal of surface and subsurface water 
encountered in the course of construction. 

1.7.2.1 Dewatering Plan: Base on site surface and subsurface 
conditions, available soil, and hydrological data. Remove water by pumping or 
other methods to prevent the softening c;if surfaces exposed by excavation, 
ptevent hydrostatic uplift, and provide a stable trench condition for 
installation of the utility. Use screens and gravel packs or other filtering 
systems on the dewatering devices to prevent the removal of fines from the 
soil. 

1.7.2,2- Operation and Per:formance: Operate the dewatering system 
continuously until construction ~ork-below existing water levels is complete. 
Measure and ''record the pe:r;formance of the dewatering system. After placement 
of the pipe or conduit and the initial backfill, the water level may be 
allowed to rise but at no time allow it to rise higher than one foot below the 
prevailing level of excavation or backfill. · 

1.7.3 Utilities: Movement of construction machinery and equipment over 
pipes and utilities during construction shall be at the Contractor's risk. 
Perform all work adjacent to non-government utilities as indicated .. in 
accordance with procedures outlined by utility company. Excavation made with 
power-driven equipment is not permitted within two feet of any known 
government-ow-ned utility or subsurface construction. For work immediately 
adjacent to or for excavations exposing·a utility or other buried obstruction, 
use hand or light equipment excavation. Start hand or light equipment 
excavation on each side of the indicated obstruction and continue until the 
obstruction is uncovered or until clearance for th,e new grade is assured. 
Support unc.overed lines or other existing work. affected by the contract, 
excavation until approval for backfill is granted by the Contracting Officer. 
Report damage to utility lines or subsurface construction immediately to the 
Contracting Officer. 

06-88-0426 
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1.4.3 £contractor Furnished Plans, Shop ·J!>rawimigs; and~.: 

a. Sho"'ring ~ sheeting p1an: Descrii.be materi;8}:g'J.fir19)t()'.. .... •'1'> •-a 
system to }loo used. Indicate whethetr or not cornponeI1mS .U 
remain a:ftetr filling or backfilling. Provide plans, 
sketches, or details along with calculations by a 
_pro~essional engineer regis~ered in any jurisdiction. 
Indicate sequence and method of installation and removal. 

b. Dewatering plan: Describe methods for removing collected 
water from open trenches and diverting surf ace water or 
piped 'flow aW'8'ff lfir-Enn ~ ~aa. ~O©<-r.d ,pe.rformance and 
;e.£'.£~-t::i.Xl'e.1tesrs ·~"r ~~'.di° ~lil m ld31e -~· 1:;tUbmit '«teeltly. 

e. G~'rti.:fi.¢ations ·of each 'Welder's qualifications prior to on
:si-te weldin~. 

1.·4. 4 ;Reports of Field Testing: 

a. Test for Moisture-Density Relation: Submit 7 days prior to 
commencing utility excavation. 

b. Topsoil Tests: Submit topsoil tests verifying cortformanoo 
to required parameters prior to commencing seeding. 

--- -·c. -- ·oensity and Moisture Tests: Submit wi.thi"n J.-0 ~- .o:£ .t4'J'SC

date. 

Submit any :field test da:ta not listed above sitf::f.i-:ci::'~)' ...;j;,"!1 ~ 10:f 

construction so as not to delay work. 

l. 5 DELIVERY AND STORAGE: Deliver ·antl ~tol:'e rmat'e:t'.$al'.s .:i'tl ;.a ;1!fmtne;.:t to 
prevent contamination, segregation, fre-e:zJ;ng, ~d ..:-o'tlre"i" ~ge .-

b. No pipes or other \l'nalnm~ ~b'stt.uc.ti:trns., ~~ ~ 
indicated, will be ,~r>Utf.tse.-red.. 

c. The character o'f :trlfe 'ma:tterli.;a.:1. :t"o :be •e:x.c:a:~~ -Ott' ;5~ at 
'the trench is .as ind.i~cateii. !Ro:ck ·or hard ~r.iel ·11JS 
defined in paragraph entitled "'-De£i~niti:cms, n w.Lll :n,o,'t: ibe 
encountered. 
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1. 3. 8 Rock: Solid homogenous interlocking czystalline 'IR01lite1tiral Wit.th •. · .. 
firmly cemented, laminated~ or foliated masses or co.ng,lomerate. 4ile~s.its. \. 
neitber of which can be rellll©>"we.d without systematic drilling and. b~tingj.-1;. .• ,, ~" ·~ . 1 . ...1 

drilling and the use of expallDSion jacks or feather wedges, or the use of 
backhoe-mounted· pneumatic hole punchers or rock breakers; also large boul.t.~s. 
buried masonry, or concrete other than pavement exceeding cubic yard in 
volume. Removal of "~ard material" will not be considered rock 
excavation because of intermittent drilling and blasting that is performed 
·me:rely·to increase production. 

1.3 .. 9 Topsoil: In natural or undisturbed soil formations, the fine
grained, weathered material on the,S1ilrfaee:0r directly below any loos-e or 
partiall.y Nlecompo.sed organic matter L Tepsoil .iaaiy, · he .a dark· colored, fime, 
silty, ·ar sandy·mate:rial. wi.th adi.f:gh c.a-ntent a:f well :dec€>imp0S;ed 0rsanic 
matter, often containing traces .-<d;f. the parent roclt" mate:rdal. Gra.dat:ion and 
material. requirements specifie.d he.re.in apply to all to.psail references in this 
cont::raet:.. Tue material shall be.L:epresentativ-e of productive soils in the 
vi·ci.ni ty. 

1. 3 .10 Unyi.elding Material: Rock or soil with cobbles in the trench 
bottom requiring a covering of finer grain material or special bedding to 
avoid bridging in the pipe or conduit. 

1.3.11 Unsatisfactory Material: Soil or other material identified aa 
having insu.fficient strength or stability to carry intended loads on trench 
backfills without excessive consolidation or loss of stability. Also backfill 
material which contains refuse, frozen material, large rocks, debris, _.. 
other material which could damage the pipe or cause the backfill not ta 
compact. Mate~~als ~1.assified~as PT~ OHt or OL by ASTM D 2487 are 
·unsati·s£actory. · ~ 

1.3.12 Unstable Material: Material in the trench bo~tom 11.llbieh laclul 
firmness to maintain alignment and prevent joints from separat;ia. m die ,..,., 
conduit, or appurtenance structure during backfilling. This may ~e macerial 
otherwise identified as satisfactory which has been dist:i.tthe.d or sat.ura-t•cl. 

1 . 4 SUBMITTALS : 

1.4.1 Certified Test Reports: 

a. Trench Backfill Material 
b. Pipe Bedding Material 
c. Topsoil 

1.4.2 Manufacturers Certifi~ates gf CO!iJllJ!ll.i~e: 

a. Warning and ident:ffi£$tUm ~a 
b. Pipeline casing 
c : Gas ing end seals 
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1.1. 6 -~.south CaroliJ;J.a State Highway Departmeiiat (SCSHD) _.S.li'<~d 
Specificati~_.for Highway C,o]ilstruction 

1.2 DESCRIPTION: This;section includes requir#ments for excavati~, 
·preparation of pipe-laying sui:·face, pipe bedding, backfilling a~d compacti•:n 
and providing.steel pipeline casing under existing railroad by boring a~ 
jacking for tke piping systems furnished and installed under Section 2713, 
"Ground Water Collection System." This section also includes requirements for 
excavating, backfilling, and compaction for specfally installed, underground 
conduit furnished and installed in accordance· with Section 16301, "Underground 
Electric ,.,Work." 

--1. 2,;1 'Referenced. Stand,ard-~f'ceei:~t~: ·~~¥ ~d Jlrlot&uu,whip 
,sp-eei.£:i:e.d'rhelre-:i!'n :wi-th:-re:f-erence :..t.o :·z.c.s.-HD:::S~_.;,.Sihal1 ~ d:n .a~0~~nce .with 
the ~-:t"ef~eno.ed.:•arrticle.s, .s-ec:tio.as, ,,and-:-:p;a:~~~ cf!'f -~ . .s.t.a~l1id exGe1pt that 
con:t:racb!<tl ;;aJJ.d _p:ay.me.nt -:~o.visw:ras ;clo -nqt a~itlY. ;\il;le-l!!e .:;the term "-.Engineer" is 
used, ·f;:t ,;shall ~,a-n:::;El;i;e :.:C.on.t:rac:t~ -.0.ff:i:~~r. .Wlae-l:"e the ·term "state" is used, 
it shall -~e,an ~f-e-(;l-e-r.al Governm.ent." 

1. 3 ·o.EEINIIIONS: 

1.3.1 Backfill: Material used in refilling a trench or other 
excavation. 

1.3.2 Cohesive Materials: Soils classified by ASTM D 2487 as GC, SC, 
ML, CL, MH, and CH. Materials classified as GM and SM will be identified a.s 
cohesive only when fines have a plasticity index greater than ze:t:o. 

1. 3. 3 Cohesionless Materials: Soils classified by AS'l'M ·D .2.~7 .as -~, 
GP, SW, and SP. Materials classified as GM and SM will be -~ntiil.~ ,as 
cohensionless only when the fines have a plasticity index Qf . .a-er.o. 

1. 3. 4 - Compaction: Any method of mechanically ;s,,:~li;ai~ ..-.a ;1ll!aEeti.al by 
increasing its density at a controlled moisture conditiqn. · .. _~~l!·.ll!e :Qf 

Compaction" is expressed as a percentage of t:he ,maximJ;l:m ~<*eni!I.:i:-W;y··0rhMiMd -hy 
the test procedure described in ASTM D 698 or D 1557;for ~~'.JUl.l·$(l<lj -:.1£'.)f~S 
abbreviated in this specification as "95 pe:rn.ent AS'.IM_];) . .1~7 :-:ma~ :fdiuuiity." 

L 3 .5 Granular Pipe Bedding: A ·d-ense, -.w.e.l.1-;ogxa~~~t;e :~t.u.;re of 
sand, gravel, or crushed stone placed on~a-ss~ ioo::~blie va :~~ 
foundation for pipe. 

1... 3.. 6 Hard Material: Weatae.~d "reek, rG.e~ :eo-Ja!SQ:.};;~ ~i-t..s , or 
conglomerate materials which are :not i.:o-c1~S£d Jrn .too ..00-finiti:on ifiif '""•~" ·b.ut 
wnich· usually require the use of :baavy, .. e.x.ciav.a:t.io-n, . .ecq~t, ·--riwe-r ~Me.th, ·O'L 

jack hammers for removal. 

1. 3. 7 Lift: A layer or course of soil ~pla&e:d on :top of. unp'lr~'¥HlXtil 
sub grade or a p::eviously ·prepared or plaaed s.oil in .a fill . .o-r .b-ac:kf:i.U. 
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SECTION 02225 

EXCAVATION, BACKFILLING, AND COMPACTING FOR UTILITIES 

PART 1 - GENERAL 

1.1 APPLICABLE PUBLICATIONS: The publications listed below form a part 
of this specification to the extent referenced. The publications are referred 
to in the text by the basic designation only. 

1.1.1 Ame_rican Railway Engineering A~sociation (AREA) Publication: 

Manual for Railway Engineering, Fixed 
Properties: Chaptei 1, Part 5, Pipelines (1972) 

1.1.2 American Society for Testing and Materials (ASTM) Publications: 

. 
A 139-74 
(R 1980) 

A 252-82 

c 33-82 

D 698-78 

D 1557-78 

D 2487-83 

Electric-Fusion (Arc)-Welded Steel Pipe 

We_lded and Seamless Steel Pipe Piles 

Concrete Aggregates 

Moisture-Density R~lations cf Soils and Soil
Aggregate Mixtures Using 5.5-lb (2.49-kg) Rammer 
and 12-in. (305-mm) Drop 

Moisture-Density Relations of Soils and Soil
Aggregate Mixtures Using 10-lb (4.54-kg) Rammer 
and 18-in. (457-mm) Drop 

Classification of Soils for Engineering Pur?oses 

1.1.3 American Wood Preserver's Association (AWPA) Publications: 

C2-77 

PS-78 

_Lumber, Timbers, Bridge Ties and Mine Ties
Preservative Treatment by Pressure Process 

Water-Borne Preservatives 

1.1.4 American Welding Society (AWS) Publication: 

Dl.1-84 Structural Welding Code, Steel 

1.1.5 United States Army Gorps of Engineers (COE) Publications: 

EM-385-1-1 Safety and Health Requirements Manual 

06-88-0426 
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".'ontl'.'ac:tor a1l:<~ shall ~e :rem0'red Eroilf Government property. Title tc :Jl !. 
mat.e.:i;ia1s ;resul::ti-ag fr¢m demolitio-li, and all materials and equipmen.c. tc 'b~: 

remcved i is :vest:ed'--in o·tn.e Co·:r,rt;:i::ac t:G.-r, upon approval by the Contracting.· Of.:: 1 ·.er 
of ,tb.e·c_C(l)rrt?;act>or:':s dem:o-l:i."t;~dnL-and_1".~9~l ·procedux.;es, and authorizat:i.on h.; 
th.E: ._ca~:a:c,t:lng:_:O.fjio-er ·to begin d~oilf.tion. '.fne Gcvernreent will not: t:E> 
p:~s-p<:>~i-.1§.lte :.;f',..:P 4;;M -cr.>nddit:J.,~Ji '°9'1" .loss of, or damage t:o, such property af.£.ti.c 
-ti:G)ti:i;&e :ta<p~(!i~.' ·Ma.~:i;;M;.l~ "and ~q:u:i.pment shall not be viewed by 
.P'.i7'4~ootS;_i.\ie-o;~~g~~:.,&ffc-s~~d· ,er.: :ne s_ite.. 

2 ;-3 • .-1 - .D,;a'fiiifl.§ ~aRd Rubbtish!· - :&emove and transport debris and rubbish ir. a 
maifflBJ_:t :~n ~~1J. pJ;eVfill:t -spi,1:.la~e -on s.treets or adjacent ai:;:e;as. Clean up 
spfaJ~,~e ,fi:&rt'i ,s.t:i.~eet:os 41.l:id -adj9Q:B.nt areas: 

2 .-3 .2 - R~tions: Coiffl!ly_with federal, state, and lQcal hauling and 
dci-sposal -r;egu-'bat:t9'ns . 

*** ~ND OF SECTION *** 
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SECTION 02050 

DEMOLITION, REMOVAL AND DISPOSAL 

PART 1 - GENERAL 

1.1 SUBMITTALS: Submit proposed demolition, removal, and disposal 
procedures to the Contracting Officer for approval before work is started. 
Procedures shall provide for coordination with other work in progress, a 
detailed description of methods and equipment to be used for each operation 
and of the sequence of operations. 

1.2 REQUIREMENTS: The work includes demolition or removal of all 
construction indicated or specified. Do not begin demolition until 
authorization is received from the Contracting Officer; refer to paragraph 
"Title to Materials," hereinafter. Remove rubbish and debris accumulations. 
Store materials that cannot be removed daily in areas specified by the 
Contracting Officer. 

1.3 DUST CONTROL: Take appropriate action to check the spread of dust 
to occupied portions of the building and to avoid the creation of a nuisance 
in the surrounding area. Do not use water if it results in hazardous or 
objectionable conditions, such as ice, flooding, or.pollution. Comply with 
all dust regulations imposed by local air pollution agencies. 

1.4 PROTECTION: 

1.4.l Warning Signs: Where pedestrian and driver safety is endangered 
in the area of removal work, use traffic barricades with flashing lights. 
Notify the Contracting Officer prior to beginning any such work. 

1.4.2 Facilities: Protect all electrical and mechanical services and 
utilities. Where removal of existing pavement is specified or indicated, 
provide approved barricades, temporary covering of exposed areas, and 
temporary .services or connections for electrical and mechanical utilities". 

1.5 EXPLOSIVES: Use of explosives will not be permitted. 

1.6 BURNING: Burning will not be permitted. 

PART 2 - EXECUTION 

2.1 EXISTING FACILITIES TO BE REMOVED 

2.2 DISPOSITION OF MATERIAL: 

2.2.1 Title to Materials: Except where indicated otherwise or 
specifically specified otherwise in other sections, all materials and 
equipment removed, and not reused, shall become the property of the 
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i;;nt.::erfa!C.es, "1rl'6. Ji"eqi\i'i.te~&s shall be provided for '111 
Sj-'s'fefu. t!>pera!t:fai!g. liibl!fes>. 

a. ~a:ct:?mer's· ·~eS'e:riptive literature. general. 

·c. ~aint~a"flCe·; :§t!:Nice and repair instructions. 

=e. :MMhlfaetitt>eh±1 s 'rlame . model number, ·se:tial il!unibar, Fed•n::el 
;§:6oek -~~r {if cmt). and equipment ~sfgn.tttimt ~!fsignG?d on 
~dt~ings, if ···any. 

f. C&htroi -Witirig ·diag.rams showing ail termirtati:ons of 
6oiidtictors (and ail-control devices) labeled to permit 
identification in the field; 'f:Yatt numbers of all control 
de'Vices; ii.0'mal1y epen or normally closed; Vtllt.age of all 
·cmitrol . components . . 

g. N'rune, address and telephone number of the nearest 
rltariu£acturer's ·:representative. 

'3.5. § Biectrical Switrihes: 

· <L Matiu'facturer·1 s descriptive -literature, general. 

·b . Parts manual. 

-C.. Maintenanoe, .sett:ic.e and .repair instructions. 

a. lfanufacturet'-s name, model number, serial number, Federal 
:Stock n1:11riber (Lt any) . 

***.'END OF SECTION *** 
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f. .Control wiring diagrams showing: All terminations of 
conductors (and all control devices) labeled to permit 
identification in the field; part nwnbers_of all control 
devices; normally open or normally closed; voltage of all 
control components. 

g. Plan and elevation views of equipment showing clearance 
required for maintenance and/or replacement. 

h. Name, address and telephone number of the nearest 
manufacturer's representative. 

i. Shipping and operating weights. 

j. Operating instructions. 

k. Factory run test curves indicating flow, head, rpm, 
vibration amplitude and BHP. 

3.5.3 Controls and Control Systems: 

a. Manufacturer's descriptive literature, general. 

b. Parts manual. 

c. Maintenance, service and repair instructions: 

d. Operating Instructions. 

e. Manufacturer's name, model number, serial number, Federal 
Stock number (if any), and equipment designation assigned on 
drawings, if any. 

f. Performance data at specified conditions. 

g. Control wiring diagrams showing all terminations of 
conductors (and all control devices) labeled to permit 
identification in the field; part numbers of all control 
devices; normally open or normally closed; voltage of all 
control components. 

h. Name, address and telephone number of the nearest 
manufacturer's representative. 

i. Plan and elevation views of panels/equipment showing 
clearances required for maintenance and/or replacement. 

j. For Control Systems, provide a Functional Design Manual 
( 

identifying the operational requirements for the system and 
explain the theory of operation,design philosophy, and 
specific functions. Hardware and software functions, 
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). 

3'. 5 .1 Va:lvesc (,in.eluding Miectfri.c. Va1v&s a.Rd Control Valves): 

a. Moouf:aoeturer' s:. descriptive literature, general. 

b. Parts.· meonual . 

c. Main~~ •. s<et:Vii.;e and repair instructions. 

~. · :fit~nuf a;eturert' 19 name, model- number, serial number, Federal 
~-Ck nWflb~ {ti:ft any),,, and_ equipment designation assigned on 
d~awirtgs, if· any. 

f-. F'~r:f.orms.nce dl:ft!:a at spec.ifiled' C€Jcttdieions. Performance data 
stialF in61'tHiec pressure drop at rated flow pressure. 

g. Gotttr'ac1 wi'rfng diagrams (for electri-c-operated valves) 
slt~iw-ing: All terminations of conductors (and all control 
decvi~-g') labeled to permit identi<fii-catio.n in the field; part 
rt~ln'S' of a1ll control devices; nermally 0pen or normally 
oTo-se'tl; voltage of all control aempo:nents. 

h. Sid-e and elevaition vi-ews of equipment showing clearances 
requi-red for mai'!ltenance and/or replacement. 

i. Name, add-r-ess and telephone number of the nearest: 
manufacturer's representative. 

3.5.2 Well System (inchldl'Iig Pump): 

a. Manufacture.r's descriptive lite:rature, general. 

b. Parts manuals. 

c. Ma.'i'fit-enance, se#ice and repair instructions. 

d. Manuf'acturer-'s name, model number, serial number, Federal 
Stock Number (if any), and equipment designation assigned on 
d'le-awings, if any. 

e. Performance data at specified flow rates. Perf o·rmance shall 
include: 

1. Head developed, horsepower required and efficiency. 

2. Ftimp ocurves, flow and power requirements, efficiency, 
head and operating speed. Curves to show operating 
points at fuU range of operating conditions. 
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SECTION 05120 

STRUCTURAL STEEL 

PART I - GENERAL 

1.1 APPLICABLE PUBLICATIONS: The publications listed below form a part 
of this specification to the extent referenced. The publications are 
referred to in the text by the basic designation only .. 

1.1.1 Federal Specifications (Fed. Spec.): 

TT-C-490B 

TT-P-645A 

Cleaning Method and Pretreatment of Ferrous Surfaces 
for Organic Coatings 

Primer, Paint, Zinc Chromate, Alkyd Type 

1.1.2 Military Specifications (Mil. Spec.): 

DOD-P-15328)) 
& Am 1 

DOD-P-21035A 

Primer (Wash), Pretreatment (Formula No. 117 for 
Metals) (Metric) 

Paint, High Zinc Dust Content, Galvanizing Repair 
(Metric) 

1.1.3 U. S. Army Corps of Engineers (COE) Waterways Experiment Station 
Publication: 

CRD-C-621-83 Handbook for Concrete and Cement, Specification for 
Nonshrink Grout, Volume II (1949 Ed.) 

1.1.4 American Association of State Highway and Transportation 
Officials (AASHTO) Publication: 

1983 Standard Specifications for Highway Bridges 
(Thirteenth Edition) 

1.1.5 American National Standards Institute (ANSI) Publication: 

Bl8.22.l-65 
(R81) 

Plain Washers 

1.1.6' American Institute of Steel Construction (AISC) Publications: 

1980 Manual of Steel Construction (Eighth Edition) 
(Includes "Specification for the Design, Fabrication 
and Erection of Structural Steel for Buildings," 
"Code of Standard. Practice for Steel Buildings and 
Bridges," and "Structural Joints Using ASTM A 325 or 
A 490 Bolts") 
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sufficient Wt?ter to be of pouring consistency and,gufficiently.£luid to £ltew 
:into joints and around reinforcing without leaving voids. Grout ~11-be-•ell 
stirred before placing to a~oid segregation of the aggregate and.shall-be~~~ -~ 
stirred before placing to av0id segregation of the aggragate and shall ·b~ 
placed by pumping; or pouring from chutes, buckets with spouts, or other 
·spouted containers. For brick masonry: the maximum height of grout pour 
shall be 12 inches for spaces less than 2 inches in horizontal dimension; for 
spaces 2 inches and more, pour shall not exceed 48 times such clear dimension 
for course grout and 64 times such clear dimension for fine grout, but never 
exceeding 12 feet. The maximum height of grout pour for concrete masonry 
shall be 4 feet. Grout shall be rodded or agitated thoroughly to eliminate 
voids, but with caution not_ to displace .me.sonry from its original pos.i ti on nor 
to stain exposed surfaces: Masonry displaced by grouting shall be removed and 
laid in realiggment with fr-esh mortar. ·Pours -:shall -be kept ,.at 1-..l/2 inches 
below the top of masonry units .:in ·.the ·top ·c0ltl:J$e, ·exaept ;for t:he 'ilnieh 
course. Each pouring of .grout-shall be ·re•ra.dded or ·othel:'wie.e re-agitated one 
to one and -<me-half hours after~lacing. ~e ·bricks are used as fillers, 
they shall be fioated into position, with not less than 1/2-inch nor more than 
2 inches of grout surrounding bricks. 

3.3 'CLEANING: During construction, care shall be taken continuouely tto 
keep the exposed faces clean of mortar and other stains. When mortar joints 
reach thumbprint hardness and are tooled, the exposed work shall be brus.Ud 
with a sof~ fiber brush to remove adhering mortar, and a wood paddle sba.11.t. 
used to remove more tenacious material. Bases of walls shall be prot:ec-Ud 
from splash stains by covering the adjacent ground with sand, sawdust, or 
polyethylene. At the completion of the masonry work, holes in exposed~ 
shall be pointed, and defective joints shall be cutout and tuck poi:naed 
solidly with mortar which has been re-tempered one to two hours~•~l 
mixing. 

***END OF SECTION*** 
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3.2.3.1 Concrete Masonry Unit Work: The first course of concrete 
masonry units shall be laid in a full bed of mortar for the full width of the 
unit; the succeeding courses shall be laid with broken joints. The bed joints 
of concrete masonry unit shall be formed by applying the mortar to the entire 
top surfaces of the inner and outer face shells, and the head joints shall be 
formed by applying the mortar for a width of about one inch to the ends of the 
adjoining units laid previously. The mortar for joints shall be smooth, not 
furrowed, and shall be of such thickness that it will be forced out of the 
joints as the units are being placed in position. Where anchors, bolts and 
ties occur within the cells of the units, such cells shall be filled with 
mortar or grout as the work progresses. Metal lath shall be placed under 
cells before they are filled. Concrete brick shall be used for bonding walls, 
working out the coursing, topping out walls under sloping slabs, distributing 
concentrated loads, backing brick headers, and elsewhere as required. 
Concrete masonry units shall not be dampened before or <luring laying. 

3.2.3.2" Exposed Concrete Units: Concrete masonry units for exposed 
walls and partitions shall be selected for undamaged edges and ends of the 
exposed surface. It is not intended that all units within any one wall or 
partition be perfect without slight cracks and small chips, but rather that 
discretion be ~sed in selecting the units with closer matching faces and least 
imperfections for exposure to view. Special attention shall be given to 
placing the units plumb, parallel and with a properly tooled joint. Exposed 
surfaces shall be kept clean and free of blemishes. B~nd pattern shall be as 
indicated and specified. Upon completion, and after grouting and pointing, . 
exposed surfaces shall present a reasonably uniform appearance not unpleasing 
to the eye and suitable to receive decorative finish. Masonry units which 
exceed imperfections allowed by ASTM C 90 shall not be used in walls and 
partitions exposed to view. 

3.2.4 Concrete Masonry Bond Beams: Bond beams shall be formed of units 
having the cells filled solidly with grout or concrete, or precast concrete, 
and provided with not less than two No. 5 reinforcing bars, unless indicated 
otherwise. Reinforcing shall overlap a minimum of 24-bar diameters at 
splices, and bond beams and reinforcing shall be broken at expansion joints 
and control joints. Concrete masonry units used for bond beams shall be of 
special shapes, and exposed work shall be of the same material and texture as 
the adjoining masonry units. Concrete and grout for bond beams shall have 
manufacturer's recommended quantity of water-repellant admixture added during 
mixing. 

3.2.5 Bonding and Anchoring: Unless otherwise shown, corners and 
intersections of load-bearing masonry walls shall be bonded in each course 
with a true masonry bond, except that when necessarily erected separately, 
they shall be anchored with rigid steel anchors spaced not more than two feet 
apart vertically. 

3.2.6 Grout Placement: Grouting shall be performed from the interior 
side of walls, except as approved otherwise. Sills, ledges, offsets and other 
surfaces to be left exposed shall be protected from grout droppings. Grout 
falling on such surfaces shall be removed immediately. Grout shall contain 
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3.2.l.2 Grout: Shall consist of a mixture oi c:.ementitiows materia!J 
and aggregate as specified htreinbelow; water shall be added insuffici•nt 
quantity to produce a fluid mixture with a slump of 8 to 10 inches. Sl\.Ullp 
shall be verified by at least one slump test for each truckload of grout 
delivered by truck mixer; and by at least one test each day for all g:rout 
placed that day, if mixed at tr•e project site. Fine grout shall be provided 
~n grout spaces less than 2 inches in any horizontal dimension or in which 
clearance between reinforcing and masonry is less than 3/4-inch. Coarse grout 
shall be provided in grout spaces 2 inches or greater in all horizontal 
dimensions and in which clearance between reinforcing and masonry is at least 
3/4-inch. 

3.2.1.2.1 Fine Grout: Shall be mixed in proportions of one part 
cement, 1/4 part hydrated lime or lime paste and 3 parts sand. 

3 .2 .1. 2 Coar.se Grout: Shall be mixed in proportions in one part 
cement, 1/4 part hydrated lime or lime paste, 3 parts sand, and 3 parts pea 
gravel passinga 3/8-inch sieve. 

3.2.2 Mortar Joints: Joints shall be uniform in thickness and the 
average thickness of any three consecutive joints shall be 3/8 - 1/2-inch, to 
be adjusted and approved as initial placement of brick commences. Story poles 
or gage rods shall be made an approved prior to starting the work and shall be 
used throughout the work. Changes in coursing or bonding after the work is 
started will not be permitted. Exposed joints shall be tooled slightly 
concave with a round or other approved jointer, when the mortar is thumbprint 
hard. The jointer shall be slightly larger than the width of the joint, so 
that complete contact is made along the edges of the units, compressing and 
sealing the surface of the joint. Tools which cause discoloration $hall not 
be used. Joints in masonry which will not be exposed shall be struck flush. 
Horizontal joints shall be tooled first. Joints shall be brushed to remove 
all loose and excess mortar. All horizontal joints shall be level. Vertical 
joints shall be plumb and in alignment from top to bottom of wall within a 
tolerance of plus or minus 1/2-inch. Weep holes shall be provided at base of 
walls and other locations indicated. Unless indicated otherwise, ·weep holes 
shall be constructed of open masonry head joints spac.ed :24 t:o 32 :inches apart. 

3. 2. 3 Cavity Walls: The open spaces between wy:thes :of" ~cavl:t;.:;· "'<ills 
shall be kept free of mortar,mortar droppings and dehris, ·w±th·~ci.All caution 
to keep flashing and weep holes free of material rle:tt.imen:t:al t.o "the.i".l:' p.1:oper 
performance. Mortar droppings shall be minimized by beveling marcar joints 
away from cavities so that mortar does not protrude into ~avit.i£s when units 
are laid. Any protruding mortar fins shall he left p.rJJtruding .without 
striking off. The cavity space $hall be kept clear and cl~an orf mortar 
droppings; horizontal strips of-waod sli;ghtly"'l!Jarr'Ower than the cavity width 
shall be placed in cavities below masonry ,work in ·pro.gress, ·raised 
periodically and cleaned of mortar and debris. 
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3.1.2.2 Openings and Accessories: Door and window frames, louvered 
openings, anchors, pipes, ducts and conduits shall be built in carefully and 
neatly 'as the masonry work progresses. Ties and anchors shall be placed 
accurately as shown or herein specified, as the work progresses. Grouting of 
ties or anchors into hardened mortar or grout will not be permitted. Spaces 
around metal door frames shall be filled solidly with mortar. Structural 
steelwork, bolts, anchors, inserts,plugs, ties, lintels and miscellaneous 
metalwork specified elsewhere shall be placed in position as the work 
progresses. 

3.2 ERECTION 

3.2.1 Mortar and Grout Mixing: Materials shall be measured in approved 
containers, which will insure that the specified proportions of materials will 
be controlled and accurately maintained during the progress of the work. 
Measuring materials with shovels will not be permitted., Unless specified 
otherwise, mortar and grout shall be mixed in proportions by volume. The 
aggregates shall be introduced and mixed in such a manner that the materials 
will be distributed uniformly throughout the mass. A sufficient amount of 
water shall be added gradually and the mass further mixed, not less than 3 
minutes nor more than 5 minutes, until a mix of the plasticity necessary for 
the purposes intended, is obtained. The materials shall be machine-mixed in 
approved mixers, of the type in which the quantity of water can be controlled 
accurately and uniformly. Hand mixing may be used, only when specifically 
approved. Mortar boxes, pans, and/or mixer drums shall be kept clean and free 
of debris or dried mortar. The mix shall be used before the initial setting 
of the cement has taken place: the mortar and grout may be retempered as 
frequently as"needed, up to 2-1/2 hours after mixing. Anti-freeze compounds, 
salts, or any other substance used to lower the freezing point of the mix, 
will not be permitted. 

3.2.1.1 Mortar: The color of cement and sand used in mortar for a 
exposed work shall produce, without the admixture of any coloring matter, a 
mortar of uniform shade. Mortar for exterior masonry unit construction shall 
have manufacturer's recommended quantity of water-repellant admixture added 
during mixing. 

3.2.1.1.1 Mortar for Foundation Walls, Basement Walls and Isolated 
Piers: ASTM C 270, Type M, consisting of one part cement, 1/4 part hydrated 
lime or lime paste and 3 to 3/4 parts sand. 

3.2.1.1.2 Mortar for Other Work: ASTM C 270, Type S, consisting of one 
part cement, 1/4 to 1/2 part hydrated lime or lime paste, and 3 3/4 to 4 1/2 
parts sand. Prepackaged mortar mix may be used provided the mix has the same 
cement-to-line proportion as that specified herein for ASTM C 270 Type S 
mortar. Air content of the prepackaged mix shall not exceed 16 percent when 
tested in accordance with ASTM C 91, and the mix shall not contain any 
noncementitious fillers. Mortar made with a prepackaged mix shall consist of 
one part mix to not more than three parts sand . 
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above 32 degrees F on both sides of walls under construction. 
Ascertain that temperatures of masonry units are not le•s than 2v 
degrees F when units are laid. 

3.1.1.2 Cold Weather Protection: Protect newly laid masonry as 
_;-pecified below for the respective mean daily air temperature (MDAT), that is, 
the average of the daytime high temperature and the forecasted nighttime l&W 
temperature. 

a. MDAT 40 to 32 degrees F: Protect top of masonry from rain or snow 
for 24 hours by covering with canvas, plastic or other acceptable 
waterproof membrane, extended a minimum of 2 feet down on both 
sides of walls, and well secured in place. 

b. MDAT 32 to 25 degrees F: Completely cover masonry with weather
resistive membrane for 24 hours. 

c. MDAT 25 to 20 degrees F: Completely cover masonry with insulating 
blankets and weather-resistive membrane for 24 hours. 

d. MDAT 20 degrees F and below: Maintain temperature of masonry 
above 32 degrees F for 24 hours by providing enclosures and 
supplementary heat, or by other approved means. 

3.1.1.3 Normal Masonry Procedure: When work is not in progress, cover 
tops of exposed walls and partitions with canvas, plastic or other acceptable 
waterproof membrane, extended a minimum of 2 feet down on both sides of 
structure, and well secured in place.· 

3.1.2 Workmanship: Masonry walls shall be carried up level and plumb 
all around. One section of the walls (other than reinforced walls) shall not 
be carried up in advance of the others, unless specifically gpprov~d. 
Unfinished walk shall be stepped back for joining with new w~rk. Toothing 
will not be permitted, except where specified or specific.ally approved. 
Heights of masonry shall be flecked with an ins.trument at:: e.ac.h floor,.anrl at 
sills and heads of openings, to maintain the level of the walls.. Masonry 
units shall be handed with care to avoid chipping:, cracking and spalllng of 
faces and edges. Drilling, cu:tting, fitting and patching to ae.c.omm.odate ti1oc 
work of others, shall be performed by masonry mechanLc.s.. M.asonry shall~ cut 
with masonry saws in exposed work, where. di.rec.tad. Chase.s of ii.pprov.ed 
dimensions fore pipes and other purposes shall be provided wher!i. indic~te<l or 
necessary. 

3.1.2.1 Wall and Partition Inte.r:s.e.c::t:ins: Un.ass indica.ta-d otherwise, 
partitions shall extend from the flo~r to the h©.ttaa of ~ fl~oY or roof 
construction above. Walls and part:i.tian:s: shall. be stru.c.t:uJE'.aLly b~ or 
anchored to each other and to concrete walls, beO'llm: ancl columns:; p..artitions 
and interior walls shall be securely anchored or wedged to the construction 
above. Wedging shall be done with slate, metal, or clay til~e shims, at--lead 
two days after the erection of the wall or partitions, and the top joint shall 
be filled solidlv T.vith mortar. 
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b. Five-ounce copper or. 38 U.S. Standard gage stainless steel factory 

bonded between two layers of waterproof, rot and mod-resistant, 
and reinforced kraft covering. 

c. A dual metal core of copper bonded with asphalt to a ply of lead, 
factory bonded between two layers of waterproof, rot and mold
resistant, and reinforced kraft covering. Total metal core weight 
shall be 5 ounces. 

2.1.10 · Water-Repellant Admixture: Polymeric type formulated to reduce 
porosity and water transmission. Masonry.panels, constructed of normal weight 
concrete ~asonry units and mortar containing water-repellant admixture, shall 
be tested in accordance with ASTM E 72 and E 514. Panels tested in accordance 
with ASTM E 72 when compared to test panels constructed without admixture, 
shall have an increase in flexural strength of .not less than 20 percent and an 
increase in compressive strength of not less than 3 percent. Panels tested in 
accordance with ASTM E 514 shall exhibit no water visible on back of test wall 
and no leaks through the wall at the end of one day and nor more than 25 
percent of wall area shall be damp at the end of three days. 

PART 3 - EXECUTION 

3.1 GENERAL REQUIREMENTS: Masonry work shall be coordinated with the 
work of other trades. 

3.1.l Erection Condition~: 

3.1.1.1 Cold Weather Construction: Masonry work may be started· at 34 
degrees F on a rising thermometer. Do not lay masonry when the air 
temperature is below 40 degrees F and falling, or when it appears that air 
temperature will drop to 40 degrees F or below with 2 1/2 hours ·after the 
masonry has been laid, unless the work is protected from freezing as specified 
below. Wo:i;:k will not be permitt;:ed with or on frozen materials. Comply wi'th 
the requirements specified below for the respective air temperatures: 

a. Air temperature 40 to 3·2 degrees F: Heat sand or mixing water to 
produce mortar temperature .between 40 and 120 degrees F. 

b. Air temperature 32 to 25 degrees F: Heat sand and mixing water to 
produce mortar temperature between 40 and 120 degrees F. 

c. Air temperature 25 to 20 degrees F: Heat sand and mixing water to 
produce mortar temperature between 40 and 120 dress F. Use 
salamanders or other heat sources on both sides of walls under 
construction. Use windbreaks when wind is in excess of 15 mph. 

d. Air temperature 20 degree~ F and below: Heat sand and mixing 
water to produce mortar temperature between 40 and 120 degrees F. 
Provide enclosures and auxiliary heat to maintain-air temperature 
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2 .1. 4 Water: Clean~ po tab le, and free from· Sl'Ubs tances w1"icl!t' ~It\! 
adve.rsely affect the mortar: 

2 .1. 5 Reinforcing SteeP Rods: ASTM A 615, Grade 60. 

2·. L 6 H©rizontal Joint Reinforcement:· ASTM- A 82, fabricated frol'R"' oe-1.tl• 
drawn steel wire. The wire shall be zinc coated after fabrication by the hot>
dip process in accordance with ASTM A 153. Reinforcement shall consist of tw~ 
or more parallel longitudinal wires, not less than 0.1875-inch in diameter, 
weld connected with cross wires, not less than 0.1483-inch diameter at minimw» 
16 inches o. c. The out-to-out. spacing of'. the 1.ongitudinal wires shall be 1-
1/2. to.' 1-3/4" inehes less:-. than tha arc.tuad: w4.dth a:E t:nt>-·mason:ry. The dbtance 
betweetr.welde.d. cont:ac..ts: o:£ crossc. w4.1::es;;. w.i.th: ffilo .. il>rngi.~ .. ~ire shall not 
exceed' & fu~ for smoo.trr w.ira' and. 16;, ineli~:'. f.~ ~~d. ~:it:e. J©.int 
reinfo·r:c.ement" shall b'et· px,o:vi:dedc in: ~ s-eerio.ns:-. no;t;. L~s:s. than l(} feet in 
length, ex:cept" that: corne.r: rein.fw::ce.ments:· and' other- speeial. shapes. may be less 
in leng;th:~ G.ro:ss· wJies;. shall.:. be< crimpe:tt to. prpvide an effective moisture drip 
in cavity wall~construc::tion; 

2. L 7 Anchors and Ties: Items shall be of approved designs, and shall 
be of: coppe.r-cl.ad:steel, zinc-coated steel., or of non-corrosive metal having 
the equival·ent· total. strength of steel types. Zinc-coated items shall be 
coated by t_he hot-dip process after "fabrication to provide a minimum of 1.25 
ounces 0£ zinc per· square foot of surface when tested in ac~ordance with ASTM 
A 90. Ties for, cavity wall construction shall.be not less than 3/16-inch 
diameter and of such lengths as to extend to: within nor more than 2 inch~s or. 
less than one inch' from both exterior faces of the wall. 

2 .1. 7 .1 Wire Mesh. Ties: Tie wire, ·not lighter than 2.0. gag.e, 
galvanized, in 1/2-inch mesh, and of. suitable width and .. le.ng..th .. 

2.. 1. 7. 2 Corrugat.ed Metal. Ties: Not less than. 7/&:.,.·inch ~de by 
approximately 6 inches long, and not l±ghter than 22,. ga~, 

2.L 7. 3 Rigid Steel Anchors: Not les~s. than. cma--inch wid~. lj4, i.nch 
thick, and 18 inches, long between bent ends. Rach e.nd;.. s.ha.l.l he bent: do"'f{ ngt 
less than· 3 inche.s into. mortar. filled_ cet;ts. 

2; 1. 8 Fastenings: Suitable. hol.ts.0,, ~a.L wa:J:r pfug:$<~ <n:i':" orJ!AQro: aJlP'l"J:l!Veid' 
metal fastenings for securing furring; t::a: m~·, an~ E!fl:.s.e:wb~: a\.$ ne.~~~f:y-. 

2 .1. 9 Miscellaneous· Flashing~ M'i;$:c:el'Iane®.sr. fI:~hin§fJ', includ:i:ntt thru· 
wall, lintel, sill, and flashing at h'ea.d'se_ Qf; openin~, shall. hf;lf· on@. q£ the 

. following 

a. 30 U.S. Standard gage- stainle.s-s s:te.erI w..i:t:J:t: ril:ls:. o.r:· defomatiQ'.5$ 
designed to provide an'· intm:'fucld.~ me;chaJili.c;a;lly kle3"&£\~ b0in4t. in the 
mortar bed to prevent muvement: i:n a-ll. lats:n;;t'l dj+e;n.ti~. 
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weathertight sheds or inclusion of foreign materials and damage by water or 
dampness. Masonry units shall be handled with care to avoid chipping and 
breakage. Materials stored on newly constructed floors shall be stacked in 
such manner that the uniformly distributed loading does not exceed 50 psf . 
Masonry material shall be properly protected from contact wit the earth and 
exposure to the weather, and shall be kept dry until used. Materials 
containing frost or ice, and cement and lime which have been wetted by rain or 
other water prior to incorporation in mortar, shall not be used. 

PART 2 - PRODUCTS 

2.1 MATERIALS: Masonry work of the types indicated shall be provided. 
The source of supply for materials which will affect the appearance of the 
finished work shall not be changed after the work has started. 

2.1.1 Concrete Masonry Units: Units shall be of modular dimensions, and 
shall be either air, water or steam cured. Units shall be stored before use a 
minimum of 28 days for air cured units; 10 days for steam or water cured 
units; and 3 days for units cured with steam at a pressure of 120 to 150 psi 
and at a temperature of 350 to 365 degrees F. for at least 5 hours. Surfaces 
of units which are to be left exposed in the finished work, or which are to be 
painted, shall be relatively smooth with a uniform texture. Surfaces of units 
to receive plaster or stucco shall be sufficiently rough to provide a suitable 
bond. Exterior concrete masonry units shall have water repellant admixture 
added during manufacture. 

2.1.1.1 Hollow Load-Bearing Units: ASTM C 90, made with lightweight or 
normal weight aggregates. Grade N-I units shall be provided for exterior and 
foundation walls; Grade N-I units shall be provided for other load-bearing 
walls· and partitions. 

2.1.1.2 Concrete Building Brick: ASTM C 55, made with normal weight 
aggregates, Grade N-1 or S-I, except that brick exposed to weather shall be 
Grade N-1~ Concrete brick shall match the concrete masonry units with which 
they are used as closely as practicable in color and surface characteristics. 

2.1.1.3 Solid Load-Bearing Units: ASTM C 145, made with normal weight 
aggregates. Grade N-I or S-I, except that units exposed to weather shall be 
Grade N-I. Solid units shall be provided for masonry bearing under structural 
framing members and elsewhere as indicated. 

2.1.1.4 Special Shapes: Closures, header units,jamb units,and the like 
shall be provided as necessary to complete the work, and shall conform to the 
applicable portions of the specifications for the units with which they are 
used. 

2.1.2 Cement: Type I Portland cement conforming to ASTM C 150, or Type 
IP blended hydraulic cement, conforming to ASTM C 595. 

2.1.3 Sand: ASTM C 144. The sand, in combination with the 
cementitious materials, shall produce a mortar of the specified color. 
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1.2.1.1 Effloresceme Tests: Shall be made '4tn the clay br:klk :d'll 
mortt;ar materials which wil'l lbe exposed to weathering. Teos-t:s shaJunJre _.,~l·l. -
sclooduled far enough in advaree of starting masonry work to permit: rebes:i:.i'QI 
if necessary. Efflorescence ~ests will not be required for concrete rrra~ 
units. 

1.2.1.1.1 Masonry Units: Ten unbroken specimens of each type of 
.masonry unit shall be selected in 5 pairs, each pair of similar appearance. 
One unit of each pair shall be tested by placing it on end in a glass or 
glazed receptacle in which a 1-inch depth of distilled water is maintained. 
After being indoors at no-rmal tempeira:tu~ £1!lir 7 cd'ays, the masonry umt shall 
be rem©>v:ced fi:0J11 the watter ~·~·.~ed. J5« 114 ~- :Eacllll pair of wd.ts 
slma.ll be ,e~ed, a111rd if t:!liire ·~·&le iw ~~e'e ·:Ls; ;i1t©'ti.cetable on 
aJJ.y ©f the Jfbiie ~ihes, ~ "V'i.~61. .'2tt: •a !~ ~f' JllG> iF~, itlbe uni ts 
re1p>r.eiS;e;lilfteQ: ~ -obe s;amp".Leis ':\litlll :l® ~ej;ec::oeML. 

-:L~2.l...1 ... :2 ~: ;A, 3-mmce mo:rt;a;r S"p'e:c:imen shall be prepared of each 
Fropos.ed mi.x.T i:.rs.i1'1lg as l:i:ttle water as p'ossible. While still in a plastic 
conditi0n .aJnd prior to its initial set, each mortar specimen shall be placed 
in a .glass o:r glazed receptacle, and four ounces of distilled water shall be 
mixedwi:th the mortar and stirred thoroughly for 5 .minutes. The receptacle 
shall he of such a size that when the mortar specimen and water are combined 
in solutio~. and a masonry unit is placed in it, the solution will have a 
depth of 1/2-to 1-inch. A masonry unit, which has been tested and fourni f-. 
of efflorescence, shall be placed on end in the solution and the water lte'Vel 
maintained at 1/2- to 1- inch with distilled water. After being i~Q.trtS. at 
normal temperature for 7 days, the masonry unit shall be removed!;.~ 'Ok 
solution and air dried for 24 hours. The maso.nry unit shall be ·~ wi a 
an untreated unit, and if the difference due to e£floresce11lee :i'S ~ice-.a"bl• 
when viewed at a distance. of 10 feet, the.mortar compo~s: ~1 ~ ~ :1111 

separate receptacles, each containing a masonry unit 'Which hats b~ t:es.'.t$'d anlll 
found £re.e. of efflorescence. Each mortar component sh1a11 hie t:D~ly mixed 
with 4 ounces of distilled water, using one ounce ·o:f ·each. c:emexi.:Eiti~ 
material and 3 ounces of each aggregate, and the water 1ev-el .sti..a.11 be 
maintained at a depth of 1/2- to 1-inch with di.still.eod ~ieer. Mt:e':t 7 ~s 
indoors at normal temperatures, the mas'O'nry u:ni:t.s shall h~ remerveii f':tOlm t~ 
solution and observed for efflorescence, .:a!S. sptacified herein:h~f"Gre, and t:.he 
component causing· efflorescence will be reja~·te<l. 

1. 2. 2 Manufacturers Catalog Uata: Complete &es-c-rq;e'ive 1it:er.atwfe ~ff 
preformed sealing strip for control join.ts, w:ater-repell.a.nt ad!iilixture, and: 
flashing material. 

1. 2. 3 Mill Certificates: Certifi:G.~ :fea-r cement, q.uickli.11ne, au:t 
hydrated lime. 

1.3 DELIVERY AND STORAGE: Gement, lime a:m G~ ~ii.I&~ 
materials shall be delivered to the site am st.a1re3i i.n ·~ ~ •• l:kit:rrels, 
or other approved containers, plainly marked and labeled with the 
manufacturer's names and brands. Mortar materials shall be stored in dry, 
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SECTION 04200 

UNIT MASONRY 

PART 1 GENERAL 

1.1 APPLICABLE PUBLICATIONS: The publications listed below form a 
part of this specification to the extent referenced. The publications are 
referred to in the text by the basic designation only. 

1.1.1 American Society for Testing and Materials (ASTM) Publications: 

A 82-85 

A 90-81 
(R 1987) 

' 
A 153-82 
(R 1987) 

A 615-87 

c 55-85 

c 90-95 

c 91-87A 

c 144-87 

c 145-85 

c 150-86 

c 270-86 

c 595-86 

E 72-80 

E 514-86 

1. 2 SUBMITTALS: 

Steel Wire, Plain, for Concrete Reinforcement 

Weight of Coating on Zinc-Coated (Galvanized) 
Iron or Steel ARticles 

Zinc Coating (Hot-Dip) on Iron and Steel Hardware 

Deformed and Plain Billet-Steel Bars for Concrete 
Reinforcement 

Concrete Building Brick 

Hollow Load-Bearing Concrete Masonry Units 

Masonry Cement 

Aggregate for Masonry Mortar 

Solid Load-Bearing Concrete Masonry Units 

Portland Cement 

Mortar for Unit Masonry 

Blended Hydraulic Cements 

Conducting Strength Tests of Panels for Building 
Construction 

Water Penetration and Leakage Through Masonry 

1.2.1 Certified Test Reports: Submit certified copies of the reports 
of all tests specified herein. Test reports shall be accompanied by notarized 
certificates from t~e manufacturer certifying that the tested material and 
equipment is of the same type, quality, manufacture and make as that proposed 
to be supplied. · 

........... --· .-, ... ..- ···-----.>- - ···.--,.. _,,,_. 
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3. 5. 3 Liquid MembrCtll'lle.-Forming CQmpOlmld Curin:gr;: Seal or· co'1'eut'"j~e, •.. 
openi:ngs prior to appL±catiam of curing compound. Preven't .auri~ompOUlljllJ)i•<:.<'-'f JS. , 

from: entering the joint. Prowi.de and maintain compound on the con~rete 
surface throughout the curing period. Erovide a continuously wetted, 
permeable cover as specified in paragraph entitled "Hot Weather." 

3.5.3.1 Application: Unl~ss the manufacturer recommends otherwise, 
apply compound immediately after the surface loses its water sheen and has a 
dull appearance, and before joints are sawed. Mechani.cally agitate curing 
compound thoroughly during use. Use approved power-spraying equipment to 
uniformly apply two coats of comp.aund in: a. c.am::io.UOlUs- operation. The total 
cov.era~ for ·the: two:- c.cra;t:s shall. be~:2.€l@. ~·.feett m~'Ulll;.per gal,lan. o:f 
undi·T11te<l_c:ampound:,_ ~ o~ r:emammearle!l!ldryr:· tbe.~a.t:a:aner' s written 
instl:ttct:i::~ Tl'leec.c:ompnu.mi. slml:Il.. fi:n:mn'a', Ulil:bf~ c~r• cckiece:nt film 
that:. wj;,liLUQt:~cliele:k;: cnro.:k,. or: p:eeili_ ~.~ apj!l)'" an. a:d4lf:Ltiona1 coat: of 
co.Illip'mmd. to::caz~. whe~. t:ha :EfTurc:i::a: defec:t::f:va:_ Regpray concrete surfaces 
subje:a.ted: to:- ra±nfa;;J J wi.tl:r:i::D:. 3. ho;w:s:- a::Et:enrr- t:l:re- c.ur±ng compound application .. 

1·_5_3 .• 2 Frate;ction of Treated Surfaces: Prohibit foot and vehicular 
traffi:C:':and:.cothen:::: sources of abrasion for not less than 72 hours after 
comp{;Utlci·...app--licatian~ Maintain c_ontinuity of the coating for the entire 
curing·:,periad and immediately repair any damage. 

3.5.4 Liquid Chemical Sealer-Hardener Curing: Provide for floor of 
nutrient facility. Apply sealer-hardener in accordance with manufacturer~~ 
recommendations. Seal or cover joints and openings in which joint: sea~ is. 
to be applied, as required by the joint sealant manufacturer. 

3 .. 5. 5 Curing Periods: Allow 7 days. 

3.6 SAMPLING AND TESTING: 

3. 6 .1 Sampling:. ASTM C 172. Collect samplesr.::of: ·:ffmmh1 c:~tc' 
perform tests specified. 

3.6~2 Testing: 

3.6.2..1 Slump Tests~ ASTM c·l43. T'a~ sampi:e:st. dmrint?P.~· 
placement. The maximum slump may be incre-asie'd:. as.. speei'fi~ Wli..th, th'e a~ 
of an approved admixture provided that·the wate£.,.~ ~-iis natt.e:ima.taa1 
Perform· tests at commencement of ccmcrete::cp~. a:adt. nm: eaehr ~' 
(minimum) or every-10 cubic yards (maxi:n!fmm). of: .C:O!!OCXe't:e". 

3. 6. 2. 2 Air Content: ASTM C: 123 or-:AS:m.: C: 2ll _ 'l'lastt am..-e~ed . 
concrete for air content at the s-ame!.i fi:et~u.e.Rq as: spe~di far·~ ~-
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prior to floating the surface, drag the excess water off or remove by 
absorption with porous materials. Do not use dry cement to absorb bleedwater. 
Surface shall be level to within 1/4 inch in 10 feet where floor drains are 
not provided. 

3.4.3 Steel Troweled Finish: First, provide a floated finish. When 
slab has attained a proper set, trowel to a smooth, hard, dense finish. 
Finished surfaces shall be free of trowel .marks, uniform in texture, flat 
within 0.01 foot (approximately 1/8 inch) in 10 feet. Hand-finish portions of 
the slab not accessible to power finishing equipment (e.g., edges, corners) to 
match the remainder of the slab. Power trowel once and finally hand trowel 
where a finished floor covering (e.g., tile, carpet ) is specified. Power 
trowel twice and finally hand trowel for exposed concrete floors. 

3.4.4 Broomed Finish: Provide for exterior slab unless otherwise 
indicated. Provide a floated finish, then finish with a flexible bristle 
broom. Permit surface to harden sufficiently to retain the scoring or ridges. 
Broom transverse to traffic or at right angles to the slope of the slab. 

3.5 CURING AND PROTECTION: ACI 301. Protect concrete from injurious 
action by sun, rain, wind, flowing water, frost, mechanical injury, tire 
marks, and oil stains. Do not allow concrete to dry out from time of 
placement until the expiration of the curing period. Forms may be removed 48 
hours after concrete placement. 

3.5.1 Moist Curing: Provide for the removal of water without erosion 
or damage to the structure . 

3.5.1.1 Ponding or Immersion: Continually immerse the concrete 
throughout the curing period. Water temperature shall not be more than 20 
degrees F less than the temperature of the concrete. For temperatures between 
40 and SO degrees F, increase the curing period by 50 percent. 

3:5.1.2 Fog Spraying or Sprinkling: Provide uniform and continuous 
application of water throughout the curing period. For temperatures between 
40 and 50 degrees F, increase the curing period by 50 percent. 

3.5.1.3 Pervious Sheeting: Cover the entire surface of the concrete 
with ·two thicknesses of wet sheeting. Mats shall be at least as long as the 
width of the surface to be cured. During application, do not drag the mats 
over the finished concrete nor over mats already placed. Completely cover 
surface and edges of the concrete, with a 6-inch overlap over adjacent mats. 
Wet mats thoroughly and keep continuously wet throughout the curing period. 

3.5.2 Impervious-Sheeting Curing: Wet the entire exposed surface 
thoroughly with a fine spray of water and cover with impervious sheeting 
throughout the curing period. Lay sheeting directly on the concrete surface 
and overlap edges 12 inches minimum. Provide sheeting not less than 18 inches 
wider than the concrete surface to be.cured. Secure edges and transverse laps 
to form closed joints. Repair torn or damaged sheeting or provide new 
sheeting. 
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Place: concret::ie within 90 minutes of either additiOIJll of mixin3 ~ boi cement· 
and aggregates or additio11l!~of cement to ~regates if the air te~re is 
leS!S! than 85 degrees· F. Remi.ce mixing time to 60 minutes· if the air !':',. r' '1' 

temperature is greater than 815 degrees F. Additional water may be added, 
provided that both the specified maximum slump and water-cement. ration are ~ 
exceeded. If the entrained air content falls below the specified limit, add a 
sufficient quantity of· admixture to bring the entrained air content wi'rhin die 
specified limits. Do not place concrete when weather conditions prevent 
proper placement and consolidation; in uncovered areas during periods of 
precipitation; or in standing water. Prior to placing concrete, remove dirt, 
construction debris, wate.r, snow, and ice from within the forms. Consolidate 
concrete. ~.labs greater than 4 iU€.hes in de!p..tb with high frequency, internal, 
me.chani caL :vibrating. equipment &~~by hand. s>pading and. tamping. 
C.o.n&o]l:b::l#tte: cnnc:rett:ie sllaibsc 4.. fuc.liesn:xr li:w.s;c fut~lfy'. ta.~, spading, and 
sa~mtlt: :a» heavy Tu.7viellng: ·~:tt ~;. 

3::.3::.I. Clxll:E~ .NG'.Il ~. ~e and mai'ntain 50 degrees F 
mi.n:imi1mirc~· t:em1p1•fl.afl1111e. 'Em"'U©:t:.place c:o:ncrete when the ambient 
te~ is' hel.nw 40. degr.ee.-s~ F: Gover concrete and provide with a source 
of heat :s3Uf:B:c.ierrt to maintain 50 degrees F minimum while curing. 

3.:.3:.2_- Rot \\feather: ACI. 30SR. Concrete temperature from initial mixing 
through final: cura shalL no:t: exceed 90 degrees F. Cool ingredients before 
mixing, . or. _subs:ti:tute. chip: ice for: p,art of required mixing water or use other 
suitahle means· to control: concrete temperature to prevent rapid drying of 
newly placed, concrete_ Shade the fresh concrete and start curing as soo:, as 
the surfacec of the fresh concrete is sufficiently hard to permit cur-ing 
without damage. 

3.4 -SURFACE FINISHES: ACI 301 for repair and finish, u~ art:!her:uise 
specified'. Slope.- fl·o.ors uniformly' to. drains where dr.afus... -~ ~ A~ 
troweling i:S completed, apply a liquid chemical sealer.-~- UQ:. iillllt!Effior 

slabs that do:· not receive floor coveting. 

3. 4 .1 Defects: Repair formed' sur:face-5 by ~q ,~ ~ewbs., 
pits greater than 1 square inch. surface area O'ILJ. O~i..Z5°. itlc:h1 ~i'lmrull· depth, or 
-o:therwi:se defective areas. Provide e-d:ge.s· -~· tr0. t::he-. sur:~ oi.:nd 
.patch with nonshrink· grout. Patch. tie ~ .all!ll!• ~~ wmn· tih1le: ~ are 
removed. Concrete with extensive lwm~ '(~'llill§f·~~· Si!t1se.l: 
reinforcement, cold joints, entraweEI:~~ .. ~~ (!Jl(t."·other 
de-fee.ts) which affect the servic:e.alrili:lt:;y 'GJC' -~-~ wLlJJI.; be 
rejected, unless correction of de:fieic"ts is idlppll0~ ~. ~J ~f 
corrective action prior to repai:r::. 'l'.ili!e stmx:frat1g•a- ·©.£· 1dhet -~ Slhatl. mi:t ~ 
more· than the allowable tolerances •a£ AC[; 3{o:J!.i... ~·~- .Slballll. be 
uniform in appearanee and finish• 110;, a.·· ~lit:;~.~~, ~ ~.dra. 
specified. 

3\ 4. 2 Floated Finish: PlB!e:'a,,. ·Ql\l!WSC©Eili.~, ~ i~i11 Blm:ltke off 
concrete to obtain proper c:ontou:t:", ~ ~ ~' ~ idilutillltait»r 
appears. Permit conc.rene to attain· a: sert::·su:Efi:imfl!m!tftitr:> ~and 
supporting the weight of the finisher a.nd: equi.~t. li bl:ere:d:tlJ;a~r is Fl"t!S«rnt 
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PART 3 - EXECUTION 

3.1 FORMS: AC! 301. Set forms true to line and grade and make mortar
tight. Chamfer above grade exposed joints, edges, and external corners of 
concrete 3/4 inch, unless otherwise indicated. Before concrete placement, 
coat the contact surfaces of forms with a nonstaining form coating compound. 
Do not use mineral oil on formed surfaces to be painted. Prevent concrete 
damage during form removal. Concrete for footings may be placed in 
excavations without forms upon inspection and approval by the Contracting 
Officer. Excavation width shall be a minimum of 4 inches greater than 
finished dimensions indicated. 

3.2 PLACING REINFORCEMENT AND MISCELLANEOUS MATERIALS: AC! 301. 
Provide bars, wire fabric, and other reinforcing materials, in~luding wire 
ties, supports, and other devices necessary to install and secure the 
reinforcement. 

3.2.1 Cover and Splicing: AC! 301, unless otherwise indicated. 

3.2.2 Setting Miscellaneous Material: Place and secure anchors and 
bolts, pipe sleeves, conduits, and other such items in position before 
concrete placement. Plumb anchor bolts and check location and elevation. 
Temporarily fill voids in sleeves with readily removable material to prevent 
the entry of concrete. 

3.2.3 Vapor Barrier: Provide beneath the on-grade concrete floor slab. 
Use the greatest widths and lengths practicable to eliminate joints wherever 
possible. Lap 12 inches minimum. Remove torn, punctured, or damaged vapor 
barri~r material and provide with new material ,prior to placing concrete. 
Place concrete to prevent damage to the vapor barrier material. 

3.2.4 Construction Joints: AC! 301. Continue reinforcement across 
joints, unless otherwise indicated. Fusion weld waterstop splices. 

3.2.5 Expansion Joints and Contraction Joints: ACI 301. For slabs on 
grade, provide at edges of interior floor slabs, adjacent to walls, and as 
indicated. Make expansion joints 0.5 inch wide, except as indicated 
otherwise. Fill expansion joints not exposed to weather with preformed joint 
material. Seal joints exposed to weather with joint sealant. Do not extend 
reinforcement or other embedded metal items bonded to the concrete through any 
expansion joint, unless an expansion sleeve is used. Provide contraction 
joints, either·formed or saw cut or cut with a jointing tool to the indicated 
depth after the surface has been finished. Sawed joints shall be completed 
within 4 to 12 hours after concrete placement. Protect joints from intrusion 
of foreign matter. 

3.3 MEASURING, MIXING, TRANSPORTING, AND PLACING CONCRETE: ·AC! 304, 
except as modified herein. ASTM C 94; machine mix concrete and provide 
mandatory batch ticket information for each load of ready mix concrete. Begin 
mixing within 30 minutes after the cement has been added to the aggregates. 
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2.2.3 Aggregates: ,,~STM C 33. Ob:it;gin aggr~tes for ·e1!ip~1·~~ ··--· 

su!=Jaces from one s0µrce. ~gregates shall not cont<:f.i-n .{WIY·~~-~~ .~iV.-. · ·"'""'' _ · 
_mgy he deleteriously reactive with the alkalies in the cement. 

2.2.4 Admixtures: ASTM C 260 ,for air-entrained concrete. ASTM;C.twf4 
,for water reQ,ucing (Type A, D, or·E), accelerating (Type C), and ret&ftli~ 
(Type B or D), to be used only when approved. 

2.2.5 .Reinforcement: 

2. 2. 5. 1 Reinforcing J~ars: .• ~'.fK.-~faJ;,5, . GxMe ,-.60. 

~.2;.::i_;:,5;;2 W~Ji i.WJ,ffe'..e 1lfa~r.Jcc: .rA'stfti:-~tlJbi7,);Q:r ~,,.A l@.?, 1.6 1by .6, ~'W2, 9 by 
.W21~ .• ttin~·l1tl~J£-~~e ~~g:ig~. i~~·~t A~~ ;Rr·.;.we:l~d J.lire fabric 
.tPr;~)£fP,.;S.~·;~~~P,.lt~S. 

· 2 :)2.if> ·t~4£g_p~);:.p '..{°Pi' (;g-~J;ng :~rna;r;~t;:.e : 

:2.~2.~6.1 ~MnPe'JSV',i-Qus Sheet_ing: ASTM C 171; waterproof paper, clear or 
white,poly.e-~hyl~ne sheeting, or polyethylene-coated burlap. 

2.2.6.2 Liquid Membrane-Forming Compound: ASTM C 309, white-pigmented, 
Type 2, fr~e of paraffin or petroleum. Do not use where finished appea'l!;a~ 
is important. Use where approved only. 

2. 2. 6 . 3 Liquid Chemical Sealer-Hardener Compound: Compomltd ,!lb.sill • 
magnesium fluosilicate which when mixed with water seals and ha:rrd@J!i!!S -~ 
surface of the concrete. Compound shall not reduce the ad~Siili»l ,'Rf_ ~1~ 

flooring, .tile, paint, roofing, waterproofing, or other ma.~1:'W·•·• ..... W 
to the concrete. 

2 .. 2. 7 Expansion-Join Filler: AS'fM D 1751 .or .Aaf !:D l'/~~, .J;}'.'.2,.;:t•h 
thick, unless otherwise indicated. 

2.2.8 Joint Sealants: 

2. 2 .8 .1 Horizontal Surface.s (3 ,pe.t:~.t ~-, rrw~~) : 

A. 
B. 

Outside Buildtrw;: ~~Jl)J;.~4). 
Inside Buildings: ~· rJ), :~,o ~r.~!ffi LiMi.> .. 

2 .2. 8. 2 Vertical Surfaces .~r '.~ :,3;~~~.00:: ~): -~ 'C r•JW, 
Type M, Grade NS, Class 25, Use T. 

2.2.9 Vapor Barrier: 
· thickness. 

2.2.11 Nonshrink Grout: CQE Q~J),,.C-621. 
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1.3 SUBMITTALS: Manufacturer's Certificate of Compliance: 

a. Cement 
b. Aggregates 
c. Admixtures 
d. Reinforcement 
e. Joint filler 
f. Joint sealant 

1.4 DELIVERY: Do not deliver concrete until ready for concrete 
placement. 

1.5 STORAGE:· Store concrete aggregates to prevent contamination or 
segregation. Store reinforcement of different sizes and shapes in separate 
piles or racks raised above the ground to avoid excessive rusting. Protest 
from contaminants such as grease, oil, and dirt. Provide for accurate 
identification after bundles are broken and tags removed. 

~ 

PART 2 - PRODUCTS 

2.1 CONCRETE: 

2.1.1 Concrete Mix Design: ACI 301, except as modified herein. 
Concrete shall have a 28-day compressive strength of 4000 psi. Slump shall be 
between 2 and 4 inches in accordance with ASTM C 143. The slump may be 
increased to 5 inches for concrete utilizing either fly ash, pozzolan, or 
ground slag. Provide ASTM C 33 aggregate Size No. 67 and 4 to 6 percent air 
entrainment for concrete exposed to freeze-thaw conditions. Accomplish air
entrainment using an air-entraining admixture. 

2.1.2 Ready-Mixed Concrete: ASTM C 94, except as modified herein. 
Ready-mixed concrete is defined in this specification as concrete produced 
regularly by a commercial establishment and delivered to the purchaser in the 
pl~stic state. 

2.2 MATERIALS: 

2.2.l Cement: ASTM C 150, Type I or ASTM C 595, Type IP(MS) blended 
cement, except as modified herein. The blended cement shall consist of a 
mixture of ASTM C 150 cement and one of the following materials: ASTM C 618 
pozzolan or fly ash. The pozzolan/fly ash content shall not exceed 25 
percent. For exposed concrete, use on e manufacturer for each type of cement, 

, fly ash, and pozzolan. 

2.2.1.1 Fly Ash and Pozzolan: ASTM C 618, Type N, F, or C, except. that 
the maximum allowable loss on ignition shall be 6 ~ercent for Type N and F. 
Add with cement. 

2.2.2 Water: Water shall be potable. 
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0:171-69 
(R80) 

c 172-82 

c 231-82. 

c 260-77 

C-920-79 

D-11-90-74 
(R80) 

D.175h83~ 

D --17.52 . .:.84 

IL' 1850-74:: 
(R791 

IL 4397:. 84: 

Sheet Materials for C4trirrg Coner~ 

Sampling Freshly Mixed Concrete 

Air Content of Freshly Mixed Concrete by th~ 
VolUm.etric·Method 

Air.Content:oLFreshly Mixed Concrete by the 
Pressure Method 

LJ .. q~i:ldM'emhbr~~C5mpp-~;zf~:- Curing 
cam~~ 

B1.emed:.:.Hydraulic . Cements 

Fly Ash and Rawor.Calcined Natural Pozzolan for 
Use' as, a Mineral Admixture in Portland Cement• 
Concrete 

Elastomeric Joint Sealants., 

Concrete Joint Sealer, Hot.;. Poured. Elastic Type><-

Preformed~ EXpansion Joint..: Fl.l.ler,:: £:6a:t- OOIM::re¢M 

Paving and Structural GO-ns-~i~• (~ng, 
and . Resilient BituminoUS!i· Typ,e'IS.', 

Preformed Sponge Rubber ·a.ti.di Gcn:lo-· E5cp;.catBS icm: J <>inti: 
Fillers for Con:cret~" PA.vihg.';' a.m:L. St:rnc'ttia:'al. 
Construction:-

Pol)i:et:liyl~ ~d.hgt:E&::G~fmi.
I:iidustria:lL ~Atr.ilul~ .. a-iL Ar>'PJ.:i.Ca~ 

1. 2: GENERAJ;. REQOTREMENTS'; - Irr. ti:iee A'€T.:: plPllll:ic.at:i.D:ns~ rd~ t'IX• ~nt 

the advisory provisions: shall be -c:on'S:idered:'. to::• be.smanrl.at:b:lr?"; as::'i tl:iMx. cl::Ja;
word .· "shal i 11 

• has been substi.tutedz~ for~ ,...,,shoulat!"" wlie'reiveir:;: it ~S<i,; ~ 
to the "Building· Official,,;: the "S'.b:uctnrai.:' Etrgititee;r::; 11 amk: t~e
"Architect/Engineer" sha+r. be- inte-rpre.te&:.ttr rn;e,att the· CO:ntr~t;'ittg( ct£e:c...r:. 
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SECTION 03302 

CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 APPLICABLE PUBLICATIONS: The publications listed below form a part 
of this specification to the extent referenced. The publications are referred 
to in the text by the basic designation only. 

1.1.1 U. S. Army Corps of Engineers (COE) Waterways Experiment Station 
Publications: 

CRD-C-572-74 

CRD-C-621-83' 

Speciflcation for Polyvinylchloride Waterstop 

Handbook for Concrete and Cement, Specification 
for Nonshrink Grout, Volume II (1949 Ed.) 

1.1.2 American Concrete Institute (ACI) Publications: 

Buildings 
301-84 

304-73 
(R83) 

305R-77 
(R82) 

306R-78 
(R83) 

Specifications for Structural Concrete for 

Recommended Practice for Measuring, Mixing, 
Transporting, and Placing Concrete 

Hot Weather Concreting 

Cold Weather Concreting 

1.1.3 American Society for Testing and Materials (ASTM) Publications: 

A 185-85 

A 497-79 

A 615-85 

c 33-85 

c. 94-84 

c 143-18 

c 150-85 

Steel Welded Wire Fabric, Plain, for Concrete 
Reinforcement 

Welded Deformed Steel Wire Fabric for Concrete 
Reinforcement 

Deformed and Plain Billet-Steel Bars for 
Concrete Reinforcement 

Concrete Aggregates 

Ready-Mixed Concrete 

Slump of Portland Cement Concrete 

Portland Cement 
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3 . 7 . F1NR;lf. ACCEPTANCE:: 

3. 7. l Final InsF>~cti~nd~ Acceptance: Final 'ilfSIP'~tio~~»i :ba..m,,,,..'!I. 
upon~w:dtten request from the \'Contractor at least 10 days prior; to t:he- l~ 
day~ of the tti.rf establishment period. Final acceptance will be based u~•ll\..
satisfactory stand of turf as defined in the ~paragraph entitled, ''Turf 
Est ab Hshlilent ~.Period: 11 - -

3.7.2 Replanting: R~plant, within specified planting dates, areas whic'h• 
do' not have a satisfactory stand of turf. 

06:88£04.2'6< 
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3.3.3 Mulch: Spread evenly at the rate of 10 tons per acre. Anchor by 
crimping mulch with serrated disc, or by spraying asphalt emulsion on mulched 
surface at a rate of 0.02 gallons per square yard. Take precautionary 
measures to prevent asphalt materials from marking or defacing structures, 
pavements, utilities, or plantings. 

3.3.4 Rolling: Immediately after seeding, firm entire area except for 
slopes in excess of 3 to 1 with a roller not exceeding 90 pounds for each foot 
of roller width. If seeding is performed with cultipacker-type seeder or by 
hydroseeding, rolling may be eliminated. 

3.3.5 Erosion Control Material: Install in accordance with 
manufacturer's instructions. 

3.4 PROTECTION OF TURF AREAS: Immediately after turfing, protect the 
area against traffic or other use. 

3. 5 RESTORATION: Resto're to original condition existing turf areas 
which have been damaged during turfing operations. Clean paving when work in 
adjacent areas is complete. 

3.6 TURF ESTABLISHMENT PERIOD: 

3.6.l Defi~itions: 

3.6.1.1 Turf establishment period will be in effect until the turf has 
been mowed three times. 

3.6.1.2 A stand of turf is 95 percent ground cover of the established 
species. 

3.6.2 Maintenance During Turf Establishment Period: 

3.6.2.1 Mow turfed area to an average height of 3 inches whenever 
av~rage height of grass becomes 4 inches. 

3.6.2.2 Mow, remove excess clippings, eradicate weeds, water, . 
fertilize, overseed, and perform other operations necessary to promote turf 
growth. 

3.6.2.3 Post-fertilize the turfed areas with. commercial grade 
controlled release fertilizer approximately 14 days after planting and at 
intervals of 3 weeks thereafter until accepted. Apply fertilizer uniformly at 
the rate of 25 pounds per 1000 square feet. 
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3. 2 .4. Z: Apply all herbicides and other chem:i.e.als in ac~',"W<itd'r.; :IP.A 
label restrictions a~d reGtmlmendationS. arm· Federal and state Iaws;;.. ~-~ 
reports to the Contratting· O::W:icer stating areas treatle'ci-"~:tth"l-e:adi.·.cbem~,.r rt· .... ..: 
the:' quantity applie~, and splfAy mixture or formulatiop used. ApplicClti"c:m~ si1lt. 
each site shall be under the supervision of a certified applicator. 

3. 2. 4. 3 Apply _in well ventilated areas. Avoid inhalation, inJecet·cn;· 
or spilling on clothing or skin. Wear protective clothing in accordance with 
manufacturer's material safety data sheet recommendations. Personnel shall 
not be·exposed to pesticides exceeding the exposure levels recommended in the 
most stringent of the following: OSHA, 29 CFR 1910.1000, or the 
manufacturer:' s mater.ial safety datra.. she'e:t:. r:f e~ive exposures a~ 
unavo.idahle:,·. use: respir.a:t;o-;rs· ap:l>-~d.O ~ ·~ N~1- lnstituee for 
Ob:cup~;t:fo:rra:L.. S:"a'f~cy:- and' Heiat.th. f~:p~d!!i;Gm3:p~~-- f~nts., 
he:r:b':i~§. amh fung-iic:fai~. Ga'fi~.-e--(jt •ebrE!r.l·sOO.~'tM" ~i u~ ~liJe · in 
ANS:T: Z&S2.i2~.-

3. :r..4-. 4- App;L.y so. d~ w-i..l.I rttt.t> r~l-e tb personnel or prCJ·perty from 
ei<~ di~ ~¥ or.: d~rtng of chemicals both on and of.f Go-ve:rnment: 
prop:e?r.ty. 

3:.2..~4.5.: Dispose of excess chemicals and containers in accordance witth;
sectiorr 01560, "Environmental Protection". 

3.3 SEEDING: 

3.3.1 Approved Equipment: So seed by approved sowing equipment. S~ 

one-half the seed in one direction, and: sow remainder at right .au~ to: tlfe 
first sowing. Cover seed to· average depth of 1/2 inch by me~ o'lt ~ ... ~ 
harrow, cultipacker, or other approved ·device. 

SEED SHALL BE APPLIED AT THE FOLLOWING- RAW,:;_ 

Seed.• 

Commbn Bermuda 
Rye 

I!etr.g: g #; Al.'l!1¢ ;J.gr;r;:ri M 
:ewneist P·mg i , nm« s:u t. Fmt 

3.3.2 Hydroseeding:, Mix seed;- f~i;rt:l-i~ aFr&t•~~-~ f:w.r in.i 
required amount· of water to produce a h'®©!gett~~' sl.~. Aditl w~·c~U.:~ 
fiber after seed~. water ,and fertiT.i~~ ha!Ve· bee.'Pf. ~lo/ m~ aa-. ~1 a:r 
the rate of 200 pounds per acre dcy w~~:t:. WH.et~'Fhyduul~~- ~' MJ. d1e 
ground, material shall form a blo.tre-s:rlika c~ i~~ ut1t:f!~y· ~ 
grass seed. Immediately following the:. aml4c.~t:i<:m' <;>~.·the, s-:~:y m~, .. m~ 
separate application of wood cellulo:se mui:ch lat tmi· r~' of;. 1, OO:Cf. pounfb 1 dry 
weight, per acre. Cover shall allow .rainf.al-1 or-: a~lie(li!:;'Wate1.'f: tor p~ol~at< to 
underlying soil: 

06" s;e:;:..04z·6'' 
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2.12 EROSION CONTROL MATERIALS: 

2.12.1 Blanket: Excelsior. 

PART 3 - EXECUTION 

3.1 TIME RESTRICTIONS AND PLANTING CONDITIONS 

3.1.l Planting Dates: 

3.1.1.1 Sow seed from February 15 to April .15 for spring planting and 
from September to November for fall planting. Seed shall be hulled for spring 
planting and unhulled for fall panting. 

3.1.2 Restrictions: Do not plant when the ground is frozen, snow 
covered, or muddy. 

3.2 PREPARATION 

3.2.1 Subgrade: After areas required to be turfed have been brought to 
the required subgrade, thoroughly till to minimum depth of 6 inches by 
scarifying, disking, harrowing, or other approved methods. Remove debris and 
stones larger than one inch in any dimension remaining_ on surface after 
tillage. 

3.2.2 Topsoiling: Immediately prior to placing topsoil, scarify 
subgrade to a 2-inch depth for bonding of topsoil with subsoil. Spread 
topsoil evenly to a minimum depth of 4 inches. Do not spread topsoil when 
frozen or excessively wet or dry. Correct irregularities in finished surfaces 
to eliminate depressions. Protect finished topsoil areas from damage by 
vehicular or pedestrian traffic. 

3.2.3 Fertilizer, pH Adjusters, and Soil Conditioners: 

3.2.3.1 Apply fertilizer pH adjuster and soil conditioner at rates and 
a~alysis as determined by laboratory soil tests of the soils at the job site. 

3.2.3.2 Incorporate fertilizer, pH adjusters, and soil conditions into 
soil to minimum depth of 6 inches. This may be done as part of the subgrade 
tillage operation specified herein. 

3.2.4 Application of Pesticides: 

3.2.4.1 Hydraulic equipment for liquid application of chemicals shall 
have leakproof tanks and positive agitation method, plus gauges and valves 
ca~able of maintaining constant application pressures. Calibrate and meter 
equipment so that application of chemicals in specified amounts can be 
determined . 
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2. 6. 6. Z Nitrogen. Content: Minimum percent bta.sed on d~ wOOi.glrmt: 

Redwood Scawdust 0.5 
Fir Sawdust 0.7 
Fir or Pine Bark 1. 0 

2.6.7 Galcined Clay: Granular particles produced from montmoril!olrlte 
clay calcined to minimum temperature of 1200 degrees to the following 
gradation: minimum 90 percent passing 8-mesh screen, 99 percent retained on 
60-mesh screen and, maximum 2 percent passing 100-mesh screen. Bulk density: 
40 pounds maximum per cubic foot. 

2.7 FE&TI.LIZBR.: 

Z:.7 .1 G'ommercial. G-rade F:erti.liz:er: Fed. Spec... 0'-F--241 t Ty;pe I,. Class 
2, free: flawing,. and. uni.fa-rm in: c.ampasi.tlon with nit.r.ogen-phospborus potash 
ratio of IO. per.cent nitro.g~n, 10 pm::c:ent:: phos:pho:r.us. and 10 percent potash. 

2:. 7.2 Go:rrt:roiled: Release Fertilizer with Hydroseeding: Nitrogen
phos:pharns-po:t:ass:ium: ratio of 1:6-7-12 plus 2 percent iron, composed of pills 
coated with: plastic resin to provide continuous release of fertilizer for a.t 
least six months. 

2. 8 _MULCHES: Free from, noxious weeds~ mold, and other deleterious: 
materials. 

2.8.1 Wood Chips: Ground redwood or firtree bark, 3/16-inch maxinmm
particle size. 

2.8.2 Straw: Stalks from oats., wheat, rye, barley, or rice.: Furnish 
in air-dry condition and of proper:. coRsistency for plac.ing Wlith e:~al 
mulch blowing equipment. 

2. 8. 3 Hay: Air-dry condition and of proper cans..ist:ency for placing 
with commercial mulch blowing equipment. Use. onlyntarsh hay for lawn arGIAS. 

2.8.4 Wood Cellulose Fiber: Processed t:.cr contain. no growth or 
germination-inhibiting factors and dyed an ap:prupriate e:o!a:r te: $'aCl."'l.it:at.e 
visual metering of materials application. Composi.tian on air-dry weight 
basis: 9 to 15 percent moisture, pH range front '.L5 to 5.0. Us.e with 
hydraulic: application of grass seed and fe.rtfiiz:e:r. 

2 .. 9 ASPHALT ADHESIVE: ASTM D 977, Grade RS-1. Use lri.th s.t:raw- or hay 
mulch. 

2.10 WATER: Suitable quality fer irrigation:. 

2.11 PESTICIDES: s·ail Fumigant, Herbicide, Insecticide ·and Fungicide: 
EPA registered and approved. Furnish for preemergence and post:emergances 
application for crabgrass control and broadleaf weed cantro.l. 
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with maximum 3 percent retained on 1/4-inch screen. Other components shall be 
within the following percentages: 

Silt 
Clay 
S.and 
pH 
Soluble Salts 

2.5 pH ADJUSTERS: 

25-50 
10-30 
20-35 

5 to 7.6 
600 ppm maximum 

2.5.l Lime: Commercial grade hydrated limestone containing not less 
than 50 percent of total oxides, 25 percent calcium and 25·percent magnesium 
oxide, gradation, as follows: minimum 75 percent passing 100-mesh sieve and 
100 percent passing 20-mesh sieve. 

2.5.2 Aluminum Sulfate: Commercial grade. 

2.6 Aluminum Sulfate: Commercial grade. 

2.6 SOIL CONDITIONERS: Use singly or in combination as required to 
meet specified requirements for topsoil. Soil conditioners shall be nontoxic 
to plants. 

2.6.l Peat: Peat moss derived from a freshwater site and conforming to 
ASTM D 2607 as modified herein. shred and granulate peat to pass 1/2 inch mesh 
screen and condition in storage pile for minimum six months after excavation. 

2.6.2 Sand: Clean and free of materials harmful to plants. 

2.6.3 Perlite: Horticultural grade. 

2.6.4 Vermiculite: Horticultural grade. 

2.6.5 Rotted Manure: Well rotted, horse or cattle manure containing 
maximum 25 percent by volume of straw, sawdust, or other bedding materials. 
It shall be free of stones, sticks, and soil. 

2.6.6 Composted Wood Derivatives: Ground bark, sawdust, or other wood 
waste material free of stones, sticks, and soil stabilized with nitrogen and 
having the following properties: 

2.6.6.1 Particle Size: Minimum percent by weight passing: 

No. 4 mesh screen 
No. 8 mesh screen 

95 
80 
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1.4.2 .. 2 ·no not store pesticides with other landscape ma11.l.ft<1ldia1ils .• 

1. 4. 2. 3 Prilor to stockpiling topsoil, treat g-:i;~g vege.-t:a;JiQll);~ · ·!'" 

app.lication of appropriate Sflecified non-selective herbicide. Treat when 
foliage is 6 to 10 inches high and approximately 4 to 6 weeks prior to 
stockpiling. 

1.4.3 Handling: Do not drop or dump materials from vehicles. 

PART 2 - PRODUCTS 

. 2.1 SEED: 

2~L1 Cla:ss.ifie.a:tion: State-appt:Piw.ed a,£ .b.}a~ . latest .s$a.SQ'.ft 1 s. crop 
deliv-ll>~edin ·:e'tigmaL$eal~d ~~g~s h.eat':bJl:g the :po.duc~t 1:s &uaramtee:d 
analyaisifur.· perce;nt.ag&s .G:f mi:xtut:e~. p.w:i.ty, cget"mfu:t13.t::f:.on, waeid seed content' 
and. itmit mat:e-rbtl. .Lahe-1 i'n co.nfit:l'~man~e.with USDA Federal Seed Act 53 Stat., 
Rules and~~ula:t!:ltl..ns ·and appli:~ble sJ:ate seed laws. Wet, moldy, or 
othe:t:w±se damctgeid .sreed· will be rejected. Field mixes will be acceptable when 
mix is :p.er£orme.d, on site i:n the presence of the Contracting Officer. 

2.1.2 Composition: Proportion seed mixtures by weight as follows: 

Name/of Grass or Legume Botanical and Common 

Min. Min. Percent Max. 
.Percent Germination Percent: 

Seed Pure Seed and Hard Seed Wead Sj.ted 

Common Bermuda 97 85 1 
*Rye gg· 90 .Q .. 5 

*If planting is between 1 October and 1 February add Rye seed. 

2.3 TOESOIL 

2. 3.1 Existing:. Soil: Modify existing soil to- :confio-rm to. the 
requirements specified in the paragraph entitled, ''Comp-Qtl:ti~J" 

2.3:2 On-Site Topsoil: Reusable surfac-e.so.i.l st:i::ipp:e.d . .a;:nd_atockpiled on 
the site if requirements specified for top-s.oil in:the pa:ai:gx:apih en.titled, 
"Composition" are met. 

2.3.3 Off-Site Topsoil: Confcron to requir~ments sp~~.ifi:ed in the 
paragraph entitled, "Composition". Al!iditional t-p-p$.Qil shall ~e furabh~d by 
the Contractor. 

2.3.4 Composition: Containing from 5 to 20 p61rcent organic mattu aa 
determined by the Organic Carbon, 6A, Chemical Analysis Method describ•d in 
USDA Soil Survey Investigation Report No. 1. Maximum particle size, 3/4 inch, 
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1.3.2 Certificates of Conformance: 

a. Seed 
b. Fertilizer 
c. Topsoil 
d. Peat 
e. Lime 
f. Aluminum Sulfate 
g. Gypsum 
h. Perlite 
i. Vermiculite 

1.3.3 Laboratory Test Reports: Tests for Topsoil Composition specified 
in USDA Soil Survey Investigation Report No. 1. 

1.3.4 Manufacturer's Data: Including physical characteristics, 
application and installation instructions, and recommendations: 

a. Erosion Control Materials 
b. Pesticides 

1.3.5 Delivery Schedule: Submit at least 10 days before delivery. 

1.3.6 Pesticide Control Plan: Submit proposed sequence of pesticide 
work. Include common name, chemical composition, formulation, concentration, 
rate and method of application, for all materials furnished; and names of 
state certified applicator(s), in the appropriate category. 

1.4 DELIVERY, STORAGE, AND HANDLING: 

1.4.1 Delivery: 

1.4.1.1 Protect seed from drying out and from contamination during 
delivery, on-site storage, and handling. 

1.4.1.2 Deliver fertilizer and lime to the site in original, 
unopened containers bearing manufacturer's chemical analysis, name, trade 
name, trademark, and indication of conformance to state and Federal laws. 
Instead of containers, fertilizer and lime may be furnished in bulk with 
certificate indicating the above information. 

1.4.1.3 Deliver pesticide materials to the site in the original 
unopened contains with legible label indicating Environmental Protection 
Agency (EPA) registration number and manufacturer's registered uses. 

1.4.2 Storage: 

1.4.2.1 
from contaminants. 

Store seed, lime, and fertilizer in cool, dry locations away 
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SECTION 02930 

TURF 

PART 1 - GENERAL 

1.1 APPLICABLE PUBLICATIONS: The publications listed below form a 
part of this specification to the extent referenced. The publications are 
referred to -in the text by the basic designation only. 

L 1.1 Federal Specifications (Fed. Spec:.) : 

&ta~- Mo~;. Eeatt,. Humus::; and Fe.a.tr,_ Reed-Sedge 

1. L.2: ff.Si~- Ile-partment of Lahar, Occ.uµational_ Safety and Health 
Admfuist:r:ati-Om (QSHA·) Occup:ational: Safety· and Heal th Standards: 

29· GFR: 
19111.lOOO 

Air Contaminants 

1. l. 3 U. S, Department of Agriculture (USDA) Publications: 

•. 

Federal. Seed Act (January l, 1985 Edition) Rules 
and Regulations of the Secretary of Agricult:u»e 

Soil Survey Inves.tigation Report: Nl'OiJ.. lt,. S:otl 
Survey Laboratory Methods and: Pro"lil~· foi. 
Collecting Soil Samples. S'~ Cf€!lll'~ 
Service, April 1972 

1. 1. 4 American National Standards InstLtut:e (AN~fI) Fuhlwat::::tom 

ANSI Z88.2-80 

D 977-84-

D 2607-69 Clas-silieati:mr o;ff ~, ~;. Hi.uJma aaM1 
Relal'ted::: P.fu~ 

1. 2 DEFINITION: Pesticide m~ soil :f:i:i:Dmi:gamt::s;;,_ ~es., 
insecticides ancJ- fungicides. 

1.3 SUBMITTALS: 

1. 3. L Samples·: Two-8 by 10-inch swatches of erasion c.onttol material. 

Oei-&8'-04-2.fr 
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of AWWA C600 for hydrostatic testing. The amount of leakage on steel 
pipelines with mechanical joints shall not exceed 20 gallons per 24 hours per 
inch of pipe diameter per mile of pipeline; no leakage will be allowed at 
joints made by any other method. Test water service lines in accordance with 
the applicable requirements of AWWA C600 for hydrostatic testing. No leakage 
will be allowed at flanged joints and screwed joints. 

6.3 Special Testing Requirements: For pressure test, use a hydrostatic 
pressure 50 psi greater than the maximum working pressure.of the system, but 
not less than 200 psi. Hold this pressure for not-less than 2 hours. Prior 
to the pressure test, fill that portion·of the pipeline being tested with 
water for a soaking period of not less than 24 hours. For leakage test, use a 
hydrostatic pressure not less than the maximum working pressure of the system. 
Leakage test may be performed at the same time and at the same test pressure 
as the pressure test. 

***END OF SECTION*** 
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5.5.2 Metallic Pip:llhg: 

5.5.2.1 Metallic Piping Installation, Gene~l: ·-1nst:aH p:f:pe- ctnd~ 
fi.ttings in accordance with ti'he general requirements for installation of 
pipelines and with the applicable requirements of AWA C600 for pipe 
ins.tallation, . .except as otherwise specified in the othe~ subparagraphs.. 
hereunder. 

5.5.2.2 Jointing: 

5.5.2.2.1 Screwed Joints: Make screwed joints up tight with a stiff 
mixture of graphite -~md oil, inert· f.ill-er amt. o..i.L, o.r an app:roved gra.iphite 
compound:; apply to male threads only. TI:m~~-.shaJ..i. h~ full cut; do not leave 
more than three threads on- the pip:e- expns.ed. af'te.r assembTing the joint. 

5. 5:.2 .. 2. 2. F.langed Joints.~ ltake flang~d..j~od.nt~ up tight, taking care 
to avoid· undue stY~in on- flanges;., mi.J.-ve:s:, fi.tri:ngs, antl: accessories. 

5.5.3- Connections to Gr:ouud W<i:te.r Mains: Connect service lines 1-inch 
size tb the main with· a .. rigid connection and install a gate valve and flow 
meter on service li."ne in well valve pit as indicated. 

5.5.4 Protection of Buried Steel Service Line Piping: Except as 
·otherwise specified in this paragraph, prepare,_ prime, and coat exterior 
surface of _z.inc-coated steel pipe and associated fittings to be buried -with 
hot-applied coal-tar enamel with a bonded single layer of felt wrap in 
accordance with AwwA C203. For the felt wrap material, use fibrous - glas.s ma.t: 
as speci£ied in Appendix Sec. A2.1 of AWA C203; use of asbestos felt will not 
be permitted. Use solvent wash onl.y to- remove oil, grease, and o-t:her 

· ·extraneous* rnatt-e:i;~f:rom ;zinc-·-cdated-p1p-e and f~tt:_i~gs. 

5. 6 Disinfection: Flush and dis-infect new potable ~ lln~ a:nd 
affected portions of: exi.sting potable water lines in: ae!c:o:r~lance W:.Leh f>MJi!A 
C60l. Apply-chlorine by_the continuous· feed method.. 

6. FIELD TESTS AND INSPECTIONS: 

6 .1 Fie.ld Tests and Tnspec:tfons., Gen~.a;l...; Tt.t:e= G:ou,w~ting_ Ofti.cGIC 
w:ill conduct field· inspections and W'itne-S:S:'.· all:' 'i:1:e1..d'. ~t:ir s.ps-:ci~fisd :tn this 
section. The Contrac.tor shall pei;.fo:i;tn. ;g.11... fieJ..(L tSiSf:t::s...,. :a.nil..,~~ alil.J.. ~. 
equipment' and incidentals required.- for t~ti111f. 'tfie· cr~.to:r shi1lill1 ~ 
evidence, when required, that any it~m of"~-h~ b~- ~~~: p!'~ly 
in accordance with the drawings and. sp:e:e:.ific:a:t::iO':n:S'.,, 

6. 2 Testing Procedure: 'rest: ~e--r::-.maiins- and: wate-1::-: S:~~tce 11~ in 
accordance with the applicable standa.Yd-spgcifletl. itr :this -p.s.rarg.r., ~-~ 
for the special testing requirem~nts g-i.v.en in th·e w'Llo:t:<r--tng- pl'tt'.agraph. Tat 
ductile-iron water mains and water ser<.r.ic:e- Titre~ in a:ct::Ot:!Ztlancla w-i.ci'!. the 
requirements of AWWA- C600 for hyd:r.t>'.static tes:ti:ng~ The amciunc of leakag-G1 on 
ductile-iron pipelines with mechanic-al- jbints: sh:al1 not exceed the amount~ 
given in AWWA C600; no leakage will he allowed at joints made by any other 
method. Test steel water mains in accordance with the applic.abl~·.requi:tr-sm•rtr~ ~~ , .•... i 
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flanges, fittings, valves, and other equipment and accessories. Align bolt 
holes for each flanged joint. Use full size bolts for the bolt holes; use of 
undersized bolts to make up for misalignment of bolt holes or for any other 
purpose will not be permitted. Do not allow adjoining flange faces to be out 
of parallel to such degree that the flanged joint cannot be made watertight 
without over straining the flange. When any flanged pipe or fitting has 
dimensions that do not allow the making of a proper flanged-joint as specified 
in this paragraph, replace it by one of proper dimensions. 

5.3 Special Requirements for Installation of Steel Piping: 

5.3.1 Installation, General: Install pipe and fittings in accordance 
with the general requirements for installation of pipelines and with the 
recommendations given for installation of pipe (pipe laying), and joint 
harness in AWWA Manual Mll, except as otherwise specified in the other 
subparagraphs hereunder. 

5.3.2 Jointing: Assemble joints made with sleeve-type m.echanical 
couplings in accordance with the recommendations given for installation of 
pipe in AWWA Manual Mll and with the recommendations of the coupling 
manufacturer, as approved. Make flanged joints with the gaskets, bolts, and 
nuts previously specified for this type joint. Make flanged joints up tight, 
taking care to avoid undue strain on flanges, fittings, valves, and other 
equipment and accessories. Align bolt holes for each rlanged joint. Use full 
size bolts for the bolt holes; use of undersized bolts to make up for 
mi$alignrnent of bolt holes or for any other purpose will not be permitted. Do 
not allow adjoining flange faces to be out of parallel to such degree that the 
flanged joint cannot be made watertight without over straining the flange. 
When any flanged pipe or fitting has dimensions that do not allow the making 
of a proper flanged joint as specified in this paragraph, replace it by one of 
proper dimensions. Finish joints on piping with coal-tar enamel coating by 
cleaning, priming, coating, and wrapping with a cold-applied tape coating 
conforming to and applied in accordance with AWWA C209 . 

.. 
5.4 Installation of Valves for Ground Water Mains: 

5.4.1 Installation of Valves: Install globe and gate valves in 
accordance with the requirements of AWWA C600 for valve-and-fitting 
installation. Install check valves in accordance with the applicable 
requirements of AWWA C600 for valve-and-fitting installation. Make and 
assemble joints to gate valves and check valves as previously specified for 
making and assembling the same type joints between pipe and fittings. 

5.5 Special Requirements for Installation of Well Service Piping: 

5.5.1 Installation, General: Connect well service piping to the ground 
water main. Where the main has not been installed, terminate well service 
lines approximat~ly 2 feet from the new main location at a point directed by 
the Contracting Officer; such well service lines shall be closed with plugs or 
caps. 
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unless sewer line is made'.·,of._p:ressure pipe with rubher-gasketsd~ joint•· and.L ne.• 
joint is located within 3 fae.t horizontally of the crosst.Mg.· La)""~r.ound .. wa~ 
lines which cross sewer force"-·mains and inverted siphons ·at least: 2 feet.· a'l'@!d*:e. 
these sewer lines; when joints. in the sewer line are closer than 3 feet: 
horizontally from the water line, encase these joints in concrete. Do not·lay 
lines -in the sametrenchwith electricwiring. 

5.1.2 Earthwork: Do earthwork in accordance with Section 02225, 
"Excavation, Backfilling, and Compaction for Utilities." 

5. L 3 Pipe Laying and Jointing: Pi.p.e., fittings, valves, and accessories 
will be carefully inspected.by the:Contra.ctingOffi.cer before and after 
ins.talla.td:on.: and .. thos.e.;,found.dafee:ctive- :wi:ll-.ba-.:re:jeetedv Remove-. fins and 
burrs from.:pipe. and .. ,fitti:ngs. Be.f.Ore..:.:plaG.iilg:.:in-opoS-ition,.. clean. p:ipe, 
fittings:', valvas::,. and acces:sori:es. and·~ma.:i.ntain::in. a .. cle.an condition. Provide 
prop-er ·facili:t±es:: for lowaring-.:secti.ons. of. p±pe: iri:to. trenches. Do not under 
any· cir.cumstance&,dr.o.p·:or dump:pipa., fittings, valves, or any other ground 
water· line mate:r.ia.1.~ into trencJ:ie-s.; Cut pipe· accurately to measurements 
estahlis1rec:L,at:·th:e. site~ and work into place without springing or forcing. 
Replace.,byoneofthe prope.r dimensions any pipe or fitting that does not 
allow su:Eficient:space for proper installation of jointing material. Grade. 
the pipeline in straight lines, taking care to avoid the formation of any dips 

·or low points. Support pipe at .its proper elevation and grade, taking care to 
secur:e firm and uniform support. Wood support blocking will not be permitted. 
Lay pipe s; that the fuli length of each section of pipe and each fitting will 
rest solidly on the pipe bedding; excavate recesses to accommodate joints, and 
couplings. Make proper provision for expansion and contraction of.pipelinen:. 
Keep trenches free of water until joints .have been properly ma.de., At.~ th41-• end 
of e~ch. day's_·::ifork_,_ close open ·ends cof pipe temporarily with wood blocks or 
bulkheads. Do not lay pipe when conditions of trench or weather~ a:rre 
unsuitable. 

5.1.4 Installation Beneath Rail.road Right-of.CWayr. Whel"e pipeline pas:s:es 
under. the right-0£-way of a commercial railroad_.,, ins.talLpi.ping~ in. accordance 
with the. specifications. for pipe.lines conveying-.·non-flamnra.ble subtt:anc.ss in 
Chapter 1, Parr.:_ 5, . of AREA Manual fol: Rail.way Engineering•. 

5. 2 Special Requirements for. Installatdon;-·of:. Duct:i.le..,Ir6n ·Piping~ 

5. 2.1. Installation, General: Ins.:tall~p:tp~-' and,•.f:f..ttii:rgs;..in. aG::!corctal\C:Gl · 
with the general requirements - for insta1fatiou; of.pipelines· ami: .-witJ:ii 1the. 
requirements of AWWA C600 for pipe.; installation;. j o±nt· assembly, and valve~ 
and-fitting installation, except as::othervnse-. specifi.ed·:in 'the. other 
subparagraphs·hereunder. 

5. 2. 2 Jointing: Make mechanica1,,j oi:nts. <With: the: gaskets, glands·1 bolts., 
and nuts· previously specified for this t)'1H:~.'j oint; assemble. the.SQ joints in 
accordance with the applicable requirem-e-nts:..: o:fi.,=-AwwA C6.0.0 for·j oint aasembly 
and with the recommendations of Appendix :A:to .. AWA Cl-11/A2.L1L Make. flanged 
joints with the gaskets, bolts, and nuts.previously sp.acified fer this type 
joint. Make flanged joints up tight; taking care to av-oid undue strain 01:1:'. · 

06-88.r0426c 
027!3-8 



4.3.3 Flow Meter: AWWA C701 turbine type, ductile iron body, flanged 
end connections, gpm readout, unless otherwise indicated. 

4.3.4 Giobe valves on ground water mains shall be Class 125; cast iron 
body per ASTM A-126 GR B; bronze trim per ASTM B-62; 125 lb flat face flanged 
connections; bolted bonnet; OS & Y. 

Globe valves on well service lines shall be Class 800 forged 
carbon steel per ASTM A-105, bolted bonnet, OS&Y, conventional port opening; 
screwed ends. 

4.3.5 Sleeve-type Mechanical Couplings: Couplings shall be desig~ed to 
couple plain-end piping by compression of a ring gasket at each end of the 
adjoining pipe sections. The coupling shall consist of one middle ring flared 
or beveled at each end to provide a gasket seat; two follower rings; two 
resilient tapered rubber gas~ets; and bolts and nuts to draw the follower 
rings toward each other to compress the gaskets. The middle ring and the 
follower rings shall be true circular sections free from irregularities, flat 
spots, and surface defects; the design shall be such as to provide fQr 
confinement and compression of the gaskets. For steel_piping, the middle ring 
shall be of steel and the follower rings shall be of steel or malleable iron. 
Malleable iron shall conform to ASTM A 47. Steel shall have a strength not 
less than that of the pipe. Gaskets shall be designed for long life and 
resistance to set after installation and shall meet the applicable 
requirements specified for gaskets for mechanical joint in AWWA Clll/A21.ll. 
Bolts shall be track-head type; bolts and nuts shall be either of the 
following: bolts conforming to the tensile requi_rements of ASTM A 307, Grade 
A, with nuts conforming to the tensile requirements of ASTM A 563, Grade A; or 
round-head square-neck type bolts conforming to ANSI Bl8.5 with hex nuts 
confo~ming to ANSI Bl8.2.2. Bolts shall be 5/8 inch in diameter; minimum 
number of bolts for each coupling shall be 3 for 2-inch pipe. Bolt holes in 
follower rings shall be of a shape to hold fast the necks of the bolts used. 
Mechanically coupled joints using a sleeve-type mechanical.coupling shall not 
be used as an optional method of jointing except where pipeline is adequately 
anchored to resist tension pull across the joint. 

4.3.6 Orifice Union: Orifice union shall be for a 1-inch pipe and shall 
have an orifice diameter of 1/4 inch. The union shall be 3000 lb., screwed 
ends, 1 11 NPT conforming to ASTM AlOS. 

5. INSTALIATION OF PIPELINES: 

5.1 General Requirements: These requirements shall apply to all 
pipeline installation except where specific exception is made in the 11 Special 
Requirements ... " paragraphs hereunder. 

5.1.l Location of Ground Water Lines: Where the location of the ground 
water line is not clearly defined by dimensions on the drawings, do not lay 
ground water line c1oser horizontally than 10 feet from any sewer line. Where 
ground water lines cross under .gravity sewer lines, ertcase sewer line fully in 
concrete for a distance of at least 10 feet on each side of the crossing, 
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4.1.2.4 T~ining ..and Coating: 

4.1.2.4.1 Coa~-Tar'.!liuamel Coating: Except ~s otherwise _ap.e.~ifie9 ~P~t 
.. this paragraph, piping shall •be prepared, primed, and coated with hot-tlRPiM .. ed 
,coal-tar enamel with a bonded single layer of felt wrap in accordance with 
N?WA C203. Asbestos felt shall not be used; felt material shall be fibrous.
_glass mat as specified in Appendix Sec. A2 .1 of AWA C203. Coating 1!1'h~ll >be 
shop-applied. 

4.1.3 Piping-Beneath Railroad Right-of-Way: Where pipeline passes under 
the right-of-way of a commercial railroad, piping shall conform to the 
specifications for pipelines canvey.ing nQn-.fl~ble substances in 0-hapter 1, 
Part 5 ·-o.-f. aREA Manual for ·Rail.way :Engine~r::i;t:}g, .-~ce.pt as ·®herwise specified 
in .this ;p:a.ra·graph. Eor .casing :p];:pe prp~:k;® :~l iP.ltF ;a,s ~ee'.Hi·e-d in Section 
Q2225. 

4 .. 2 ?iping Ma:ter":ials ·fQr ,We'll :Servi.-ce Li:nes: "Where ·pipe sections made 
of .dis.$:i:mil~r ·metal..s care 'to ~be jdi-ned, an .insulating joint as specified belo-w 
.in paragraph, '';Insul-a:ting Joints ; 4

• shall be provided. 

4 .. 2 .1 Steel Pipe and Associated Fittings: Pipe shall conform to ASTM A 
120, Standard Weight, zinc-coated. Fittings shall conform to Fed. Spec. WW-P· 
501, Type II, Class 125;or to Fed. Spec. WW-P-521, Type II, threaded. 

4.2.2° Insulating Joints·: Joints between pipe of dissimilar metals shall 
have a rubber-gasketed or other suitable approved type of insulating joint or 
dielectric coupling which will effectively prevent metal-to-metal contact 
between adjacent sections of piping. 

4-; 3 - · Valves, - and Other Accessories: 

4.3.1 Gate Valves: Valves shall conform to Fed. Spec. WW--"V-;5-8 pr ·to UL 
262.. Except as otherwise specified in this paragrC!;ph, ·:v.a;lv~ cQuf'O''(rJlting ·to 
Fed. Spec. WW -V - 58 shall be Design OSY, Type I.I , Glass ~l., :~ru:i .Bnd 
Connection F. Except as otherwise specified .i:n ·th;i-s rp~~~ir£.W-h, ·v~l:v~s 
conforming to UL 262 shall be outside-screw-ii"nd-·~ke :ct:ype, ~shaJ;.l -ba:ve split 
wedge or double disc type gage. and flanged ·end :eonn~c-t:i:qn.s, _and shPill be 
designed for a hydraulic working pressu1::e ,_q:f ~17:5 ~p.S:.i. .Vp,Lv.~ ·~.Sh$i)jl :l:>e 
provided with handwheels and shall open .by counterc.}ockw~JJe '.·ro-t_at:i,on of the 
valve stem. Stuffing boxes shall ·be bolted . .and ,_C:QP.$'t.~J.lcted -f:!O ~s ·to permit 
easy removal of parts for repair. 

4. 3. 2 Check Valves: Valves 'Shall '.be ,swJ.ng..,.._C-heck •·type -conforming ·to Mil. 
Spec. MIL-V-18436 or to UL 312. Valves ·cQn,forming·to Mil. Spec. MIL~V-18436 
shall be Type III, Group B or Group C, .Trim ·_2 or Trim 5, .. and Class ,125 or 
Class 175 for Group B valves and Glas_s J:560 ·for Qr-oup C valve_s. Valve-s 
conforming to UL 312 shall have cast iron .o:r s-te.e1 .body and cover and shall be 
designed for a working pressure of l7.5 -psi. 'VaJ.ves shall have clM'r ·port 
opening. Valves shall have flanged ,ends whe:t'e indicate.d. 
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to the requirements specified therein for "Special Sections." Wall thickness 
for pipe and fittings shall be as specified in the following paragraph. Pipe 
and fittings shall have coal-tar enamel coating. Ends of pipe-and fittings· 
shall be suitable for the joints and jointing materials used. 

4 .1. 2. 2 Wall Thickness for Pipe an<\ Fittings: Wall thickness of 
s·teel pipe and fittings shall be "determined by the manufa-cturer of the pipe 
and shall be calculated in the following manner. Design shall be for the 
following minimum conditions: 

Pressure rating 150 psi 

Earth cover 5 feet 

Water hammer 40 percent of pressure rating 

Live load AASHTO H-20 truck loading 

Allowable deflection 2 percent of nominal pipe diameter 

Pipe wall thickness shall be calculated on the basis of an allowable fiber 
stress in the steel equal to 50 percent of the minimum yield strength of the 
steel used in the manufacture of the pipe; but in no case shall the pipe wall 
thickness be less than that listed in AWA Manual Mll, Chapter 3, "Standards 
for Steel Pipe." Design procedure shall be in accordance with the methods 
given in A~~A Manual Mll, except that the value of E', modulus of soil 
reaction, shall be 1000. Design calculations for the pipe shall be submitted 
for approval. Pipe manufacturing shall not begin until calculations have been 
approved. Wall thickness of fittings shall be not less than that required for 
the pipe. All fittings shall be designed to withstand the hydrostatic 
pressure test specified herein in paragraphs, "Testing Procedure," and 
"Special Test Requirements." When necessary to meet the pressure test 

. requirements, fittings shall be suitably reinforced in accordance with methods 
given in Awr.:JA Manual Mll. 

4.1.2.3 Joints and Jointing Materials; 

4.1.2.3.1 Joints, General: Joints for pipe and fittings shall be the 
mechanically coupled type using a sleeve-type mechanical coupling, except as 
otherwise indicated. Joints shall be flanged joints where indicated. 

4.1.2.3.2 Mechanically Coupled Joints Using a Sleeve-Type Mechanica1 
Coupling: Sleeve-type mechanical couplings shall be as specified in 
paragraph, "Sleeve-Type Mechanical Couplings." 

4.1.2.3.3 Flanged Join~s: Pipe ends shall be provided with steel 
flanges conforming to AWA C207; flanges shall be Class D. Bolts and nuts for 
flanged connections shall conform to the requirements specified in AWWA C207. 
Gaskets shall be rubber as specified in AWWA C207; asbestos gaskets will.not 
be allowed. 
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performed withirL '.} years of the: date of submittal of certificates, on the., same 
type, cl&ss, grade, and size oZ material as is being p~ovide.Q for the project. 

3. DELIVERY, STORAGE, AND HANDLING OF MATERIALS: 

3.1 Delivery and Storage: Inspect materials delivered to site for 
damage. Unload and store with minimum handling. Store materials on site in 
enclosures or under protective covering. Store rubber gaskets under cover out 
of direct sunlight. Do not store materials directly on the ground. Keep 
inside of pipes and fittings free of dirt and debris. 

3.2 Handling: Handle pipe, fittings, valves, and other accessories in 
such manner as to ensure-delivery to the tremeb in sO'UOO un~ged condition. 
Take special care to avoid injury to coatings and linings on pipe" and 
fittings; make satisfactory repairs if coatings. or linings are damaged. Carry 
pipe to the trench; do not drag it. Do no:t leave rubber gaskets that are not 
to be installed i'mmediately out in the sunlight, but store under cover out of 
direct sunlight. Handle steel pipe with coat-tar enamel coating in accordance 
with the provisions for handling coal-tar-enamel coated pipe in AWWA C203. 

4 . MATERIALS 

4.1 Piping Materials for Water Distribution Mains: 

4.1.l Ductile-Iron Piping: 

4.1.1.1 Pipe and Fittings: Ductile-iron pipe shall conf.(i)rm.•to;A_,.. 
Cl51 and shall be Thickness Class 50 minimum. Flanged pipe shall cO'flfOPlll'·tO 
AWWA Gll5/A21.15. Fittings shall conform to AWA CllO. Fitti~a sul.1 h.11'ft' 
pressure rating at least equivalent to that of the pipe. E00s of piJ!e·a• 
fittings shall be suitable for the joints specified in the follawin8~· 
paragraph. _Pipe and fittings--;hall have cement mortar lining con:&n."lillliing to 
AWWA Gl04/A21.4, standard thickness. 

4.1.1.2 Joints and Jointing Material: 

4.1.1.2.l Joints, General: Joints forpipe and fittings shall be 
mechanical-joints except as otherwise indicated; Joints-shall beflanged 
joints where indicated. 

4.1.1.2.2 Mechanical Joints: Dimensional and material requirements 
for pipe ends, glands, bolts and nuts~ and gaskets shall conform to AlilWA 
Clll/A21. ll. 

4.1.1.2.3 Flanged Joints: Bolts, nuts,and gaskets for flanged 
connections shall be as recommended in the Appendix to AWWA Cll5/A21.15. 

u.1.2 Steel Water Mai~ Piping; 

4.1.2.1 Pipe and Fittings: Pipe shall conform to AWJA C200. 
Fittings shall conform to AWWA C208 and to AWWA C20D, with special reference 
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1983 Detailing for Steel Construction 

1984 Engineering for Steel Construcbion _i;c-ti.o· 

1.1.7 'American Society for Testing and Materials (ASTM) Publications: 

A 36-8la. 

A 53-84a 

A 108-81 

A 123-78 

A 153-82 

A 307-84 

A 325-84 

A370-77 

A 490-83a 

A 500-84 

A 501-84 

A 563-84 

A 588-84a 

A 618-84 

c 827-82 

F 436-84 

Structural Steel 

Pipe, Steel, Black and Hot-Dipped, Zinc-Coated 
Welded and Seamless 

Steel J!a.rs, Carbon, Cold Finished, Standard Quality 

Zinc {lill\l:t-Gal~n.iaed) Coatings 01t1t Pro.dl;lc ts 
Fabricatte.d From Ro1li.e&, hes,sed, and F.orged Steel 
Shapes , Plates, Bers, and Strip 

Zinc Coating (Hot-Dip) on Iron and Steel Hardware 

Carbon Steel Externally Threaded Standard Fasteners 

High-Strength Bolts for Structural Ste~l.Joints. 
- '.,.· 

Mechanical Testing-of Steel Products 

Heat-Treated Steel Structural Bolts, 150 ksi Minimum 
Tensile Strength 

Cold-Formed Welded and Seamles·s Carbon Steel 
Structural Tubing in Rounds and Shapes 

Hot-Formed Welded and Seamless Carbon S.teel 
Structural Tubing 

Carbon and Alloy Steel Nuts 

High-Strength Low-Alloy Structural Steel with 50 ksi 
(345 MPa) Minimum Yield Point to 4 in~ (Luu -1uiii.) 

Thick 

Hot-Formed Welded and Seamless Ri~h-StlS-engt.iu Low
Alloy Structural Tubing 

Early Volume Change of Cementitious Mixtures 

Hardened Steel Washers 

1.1. 8 American Welding Society, Inc. (AWS) Publication: 

Dl.1-84 Structural Welding Code - S.teel 
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1.1.9 Steel Structures Painting Council (SSPC) Publications: 

PS 8.01-82 

SP 3-82 

SP 6-82 

One-Coat Rust Preventive Painting System With 
Thick-Film Compounds 

Power Tool Cleaning 

Commercial Blast Cleaning 

1.2 DESCRIPTION OF WORK: The work includes the fabrication, erection, 
and shop painting of structural steel. Provide in accordance with AISC 
"Manual of Steel Construction" except as specified herein. In the AISC 
"Manual of Steel Construction" referred to herein, the "Specification for the 
Design, Fabrication, and Erection of Structural Steel for Buildings," the 
"Code of Standard Practice for Steel Buildings and Bridges," and "Structural 
Joints Using ASTM A 325 or A 490 Bolts" shall be considered a part thereto. 

1. 3 SUBMITTALS : 

1.3.1 Shop Drawings: Submit for approval by the Contracting Officer 
prior to fabrication. Prepare in accordance with the AISC "Detailing for 
Steel Construction" and AISC ·"Engineering for Steel Construction. " Shop 
.drawings .shall not be reproductions. of contract drawings. Include complete 
iDformation for the fabrication and erection of the structure's components, 

-including the location, type, and size of bolts, welds, member sizes and 
lengths, connection details, blocks, copes, and cuts. Use AWS standard 
welding symbols. 

1.3.2 Erection Plan: Submit for record purposes. Indicate the 
· :~:$.e.qu~nce of erection, temporary shoring a~d bracing, and a detailed sequence 

9f_;:~~lding, including each welding procedure required. 
·'·-'-, 1 

-1.3.:3. Manufacturer's Certificates of Compliance: 

a. Steel 
b. Bolts, nuts, and washers 
c. Shop painting materials 
d. Welding electrodes and rods 
e. Nonshrink grout 
f. Galvanizing 
g. Pins and rollers 

1. 3. 4 Welder, Welding Operation, and Tacker Qualification: Prior to 
welding, submit certification for each stating the type of welding and 
positions qualified for, the code and procedure qualified under, date 
qualified, and the firm and individual certifying the qualification tests. 

1.4 DELIVERY AND STORAGE: Handle, store, and protect materials in 
accordance with the manufacturer's recommendations. Replace damaged items 
with new, items, or repair as approved by the Contracting Officer. 

...... · 
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'.-'AR,.['· 2 - PRtaf)UCTS 

2.1 STEEL: 

2 .1.1. Structural Steel·i ASTM A 36. 

2 .1. 2 · Structural Steel Tubing·: ASTM A 500., Grade. B. 

2.1.3 Steel Pipe: ASTM A 53, Type E or S, Grade B, Standard weight 
class, ASTM A 501. 

2. 2 BOLTS, NUTS, AND WASJ:iEE.~: PJ.:!l.Ni9& tl}1:k 1;pJ.lowing unless indicated 
ot~i§.e:, 

-
212:.· 1~ S .. tr~~1:tb...3'.l S:teel ~ . S.$ml Pili!~: 

2:, ~ l"; l~' B~s ~ A~l!f11"'-~A.k 3~:1.-;. G;"t",gi.~~A.:t.~ ~'1M3t.?'"t Typec 1 or 2. 

2:.2=-:L.2'2 N"-lt:s~ 1\Stf~A 5'631 Grade A, heavy hex· style, except nuts under 
l_..l/2:'i!l:C~1™1.y·be provided in hex style. 

'.:L 2.1. 3 Washers: ANSI Bl8. 22 .1, Type B. 

2.2.2 High-Strength Structural Steel, Structur.al Steel Tubing: 

2.2.2.1 Bolts: AS!M A 325, Type 1 or 2; ASTM A 490, Type.1 or_2 . 

2.2.2.2 Nuts: ASTM A 563, Grade and Style as. sp.ecified iD;;- t~~ 
applicable ASTM bolt~standard. 

2. 2. 2. 3 Washers: ASTM F 436, plain carbon stee·l:. 

2. 2. 3 Load Indicator Bolts; ASTM. A 325, Typ~.:. l:.L A.~~·:.I\:. 494)[>. TYJ:,~ 1., 
with a manufactured notch between the bolt tip a0;.d~:tbfr:~~=-. Th~.sb.i9lJ:': s!x"1i.L 
be designed to react to the opposing rotatignq.L q>,'.J."£1~~~1.~b:r~•tb..~ 
installation wrench, with the bolt tip aµtoJ.Uati~:-sh~iP~ otf:'t'::Wiloi..~-, t-h~!:! 
proper tension is obtained. 

2. 2. 4 Load Indicator Washers: A.S'.'.ft'.t:~A~3t,;\.:; fy-µ..e!:: 1.:;: AS'ttd~4.9'fol(,.. Typ~~.:: 1:. .. 
or 2 steel washer manufactured w.ith .. p:~~r~.i:P.roc~s~~-o.A~f~"'-oJ~ti::tec~~=-CiAd.: 
designed for use with high-streng:tb: bp.l}:'ss_ A".2! th.~~}:::: i..S".i ti:tP:t:~t!l1£11s:\L th~.: 
washer protrusions shall partiall.y fl:::a.t:~JU::" ~a;;; s~ifj:~.9,"" ~~. :in~t~ti.ng.: th~-
design bolt tension has been obta.ine.d:; 

2.3 SHOP PAINTING: 

2. 3 .1 Pretreatment: MiL. Sp_~·. D,Ol)_:-:~~-l-5~~~ O.Wf: F:.aslr~ .. S~P,fe.C:; Tl':.=G..:'1.9·~ .... 
Type I, II, or IV. 

2. 3. 2 Prime+: Fe.d.. Spec~ T:r~~P- 645~. 
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2.3.3 Rust Preventive: SSPC PS 8.01, suitable for temporary 
protection. 

2.4 STRUCTURAL STEEL ACCESSORIES: 

2.4.1 Welding Electrodes and Rods: AWS Dl.l. 

2.4.2 Nonshrink Grout: COE CRD-C-621, with no ASTM C 827 shrinkage. 
Grout shall be nonmetallic. 

· 2.4.3 Welded Shear Stud Connectors: ASTM A 108, Grade 1015, 1018, or 
1020, cold drawn bars, semi or fully killed. Finished studs shall not 
contain injurious laps, fins, seams, cracks, twists, bends, and other 
injurious defects, and shall provide the following ASTM A 370 properties: 

Tensile strength (min.) 
Yield strength (min.) 
Elongation (min.) 
Area Reduction (min.) 

PART 3 - EXECUTION 

3.1 FABRICATION: 

60,000 psi 
50,000 psi 
20 percent in 2 inches. 
50 percent 

3 .1.1 Markings: Prior to erection, members shall be provided with a 
painted erection, mark. In addition, connecting parts assembled in the shop •. 
for reaming holes in field connections shall be match marked with scratch and 
notch marks. Do not locate erection markings on areas to be welded or on 
surfaces of weathering steels that will be exposed in the completed 
structure. Do not locate match markings in areas that will decrease member 
strength or cause stress concentrations. 

3.1.2 Shop Painting: Shop paint structural steel, except as modified 
herein. Do not paint steel surfaces embedded in concrete, galvanized 
surfaces, bearing surfaces, or surfaces within 1/2 inch of the toe of the 
welds prior to welding except surfaces on which metal decking or shear studs 
are to be welded. Prior to assembly, paint surfaces which will be concealed 
or inaccessible after assembly. Do not apply paint in foggy or rainy 
weather; when the ambient temperature is below 45 degrees F or over 95 
degrees F; or when paint may be exposed to temperatures below 40 degrees F 
within 48 hours after application, unless approved otherwise. 

3.1.2.1 Cleaning: SSPC SP 6, except as modified herein. SSPC SP 3 or 
SP 6 for steel surfaces exposed in spaces above ceilings, attic spaces, crawl 
spaces, furred spaces, and chases. In addition, maintain steel surfaces free 
from rust, dirt, oil, grease, and other contaminants through final assembly . 

3.1.2.2 Pretreatment: Immediately after cleaning, provide the metal 
surfaces with one coat of Mil. Spec. DOD-P-15328 pretreatment to a dry film 
thickness of 0.3 to 0.5 mil. Fed. Spec. TT-C-490 pretreatment may be applied 
to SSPC SP 6 cleaned surfaces, in accordance with Fed. Spec. TT-C-490. 
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3.1.2.3 Priming: .Immediately .after the pre;treatment c0atil.~g has dried, 
a.p,ply primer to a minimum dry film thickness of 2. 0 >mH ... -Re.µq,;_~ damag~.d . -..~· -~.;:..:~·· 
primed surfaces with an ad~tional coat of primer. · 

3.1.3 Bearing Surfaces and Friction Type Joints: In the shop, coat 
with a temporary rust preventive. Remove coating, as recommended b..y tfhe 
coating manufacturer, immediately prior to field erection. 

3.2 ERECTION: Except when load indicator bolts or washers are used, 
c;alibration wrenches shall be calibrated every two working days on a minimum 
of three typical bolts of each diameter. Provide for drainage in· structural 
steel. 

3 . 2 . 1 Base l? la:tes a.md · ~a.<.t:U,til/g ~!la.4:;res : 1Aifit•e.ir :f'i'l'!)i~l p~o sit i:orei.n.g .of s tee 1 
memb-e.irs, i~;rovide full bearing uud-er plates 14sing ponshrink .g.rqut. Place 
nonsh!ri.'lllik ~ou1: 1111 a.icc·e~cil:amoe .w,ith ·'thie ma-~.aic-W.'l:::'e.r' s :i:l'l:Structions. 

3. 3 ·C©~l'i'ONS: Connecti:ons not detailed shall be designed in 
aceorlilance with AISC "Manual of Steel Construction." Build connections into 
existing work. Do not tighten anchor bolts set in concrete with impact 
tot:c:i"11e wrenches. Punch, subpunch and ream, or drill bolt and pin holes. 

3.4. WELDING: AWS Dl.l. Provide AWS Dl.l qualified welders, welding 
operators, and tackers. 

3.4.1 Removal to Temporary Welds, Run-Off Plates, and Backing Strips: 
Remove only from finished areas. 

3. 5 HIGH-STRENGTH STRUCTURAL JOINTS:· AISC "Manual of Ste-el 
Construction ... for designing, assembling, and testing. 

3. 5 .1 Installation of Load Indicator Washers (LU1): In,sta.11 the LIW 
under the bolt head and tighten the nut where possible. If the LlW i,s 
installed adjacent to the turned element, providse ~. ·f:l$'t: AS'!M .f 43'6 wias.her 
between the LIW and nut when the nut is tur~~ fo-,t' t:i.&tt:t·~'t'tj,~ ~.61·· ~·een the 
LIW and bolt head when the bolt is turned for tight::e.rd:,ng. 

3. 6 TESTS AND INSPECTIONS: Perform f::i:e.ld. t.ecsts ~d :pr'OVi:i;l:e. l11l.Q,~r, 

equipment, and incidentals re qui.red for t:e,s;ti.n.g -e:x.:c~t that· el,e.ct;xic l''OW~:r 
for field tests will be furnished as set: f-orth in Divisio't:l l. 

3.6.1 Welds: 

3. 6 .1.1 Visual Inspection: AWS Dl ._l, S:ection ,6. Pr·ovi::de AWS:-certified 
welding inspectors for fabrication/er.e·c:ti:on. insp~ctiPn alitd t·e.$>ti~ :ai,u~ 
verification inspections. Welding :inspectors shall vi·aually in~ie.ct ~ mark 
welds, including fillet weld end -re"turns. 

3.6.1.2 Nondestructive Testing: AWS Dl.l. Test locations shall be 
selected by the Contracting Officer. If more t.ban 20 percent of welds made 
by a welder con tab. defects identified by testing, then all welds made by 
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that welder shall be tested by radiographic or ultrasonic testing, as .\. 
approved by the Contracting Officer. When all welds made by an individual . 
welder are required to be tested, magnetic particle testing shall-be used 
only in areas inaccessible to either radiographic or ultrasonic testing. 
Retest defective areas after repair. 

3.6.1.2.1 Testing Frequency: Provide the following types and number of 
tes"ts: 

Test Type Number of Tests 

Radiographic 0 

Ultrasonic 5 

Magnetic Particle 0 

Dye·Penetrant 0 

*** END OF SECTION *** 
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SEC.TION 05311 

STEEL ROOF DECKING 

PART 1 - GENERAL 

1.1 APPLICABLE PUBLICATIONS: The publications listed below form a_part 
of this specification to the extent referenced. The publications are 
referred to in the text by the basic designation only.· 

1.1. L American Iron and Ste.e·l Institute (AISl) Publication: 

&-.s2-s;.s1. 

S-p:ecd.f:;i'.t:;a$il'Oi'lnt; f~:ir:'. tbfe.. D'~s{OO<i ofa: Col:l;I+ FO Jrmed · St:ee 1 
S't-t°U(kt:l\l::ita:.J,.:.M'~~e-1rs:; (.191SoIDr' Etlii-t:ion) 

General Requirements for Steel Sheet, 
Zinc-Coated (Galvanized) by the Hot-Dip Process 

1.1.3 American Welding Society (AWS) Publication: 

Dl.3-80 Welding.Sheet Steel in Structures 

1.1.5 Steel Deck Institute (SDI) Publication: 

SDI-82 

SDI-Jan 81 

1.2 SUBMITTALS: 

Design Manual for Composite Decks, Form; fle~ks< ar:i:cl•, 
Roof Decks 

Diaphragm Design Manual, First· Ed'it:i<!l'l.il.\ 

1.2.1 _Samples: Submit for approval one samw~e:,,o&j;tl;te,·p"i;-o~•ss.d-:d€!e.:J,t. 

uni ts and each type of accessory, along with . the:>: m~w~·tu.lt!~t s~ ~·i~~ 
calculations, before work is started. 

1. 2 . 2 Shop Drawings : Submit shop!.~ d:rtam.fng~.,; f!5~:t a:~ll' d~. um if&, a:m.tl~s 
accessories before work is started, The· d<1!-.:iw4tt~·'., s:biailJ"~s~W'"@:: 1:.a·:i:~-sie:..:tle·c 
cross-sectional detail of the decking-; var:iouAs<:.co'l.'tb,e¢-t.:fO'!ilS:~;. b~iJ!'j:n'fi.or;i,r, 
structural supports, methods of anchoring., attacehnte.ft.>E.· oif.f. aoe.ce.s·soo::ii_esi", roO:f 
layout(s), placement directions, and· oth:e.;c pe,rt.inen:tl d¢.t:a·Hi:f. 

1. 2. 3 Certificates of Conformance or. CompJiaaee«; Sti~fi\.;ilt:. fb,:rf, app·r9va'1 
certificates from the manufacture~ sh:owing:~ th-e,,~se·ism'ie•: sfil1~•;3,-~~ct~·st r~-s:u·Jh'.:s::and·. 
the seismic flexibility of the dd:aphragm. Ce.rtif;ication•' sh:\3.:;U_ ina.-lµde:-.a~. 
statement that the deck diaphragm' will pe;rform;with:· dtl'.~f.lkra<g·fll'' a~ti~n· wl;i:en 
installed as shown on the shop drawings-. 

1. 3 DELIVERY AND STORAGE: Deliver, store and handle steel de elf.· iri a 
manner to protect it from corrosion, deformation•, and'ot:har types·. of damage;.. .. . r 
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Exercise special care not to damage the material or overload the decking 
during the entire construction period. The maximum uniform distributed 
storage load shall not exceed the design live load. All damaged material 
shall be replaced by the Contractor. 

PART 2 - PRODUCTS 

2.1 DESIGN: 

2.1.1 Steel Roof Deck: . Designed in accordance with the AISI 
"Specificati~ns for the Design of Cold-formed Steel Structural Members," 
except as specified otherwise herein. Do not use stiffening grooves in the 
top surface of ribs for roof decks which are to receive insulation. Avoid 
simple short spans; extend deck units over three or more supports unless 

·.absolutely impractical. Deck and accessories shall }?e the products of a 
manufacturer regularly engaged in the manufacture of steel roof decking. 

·Additionally, design short span ribbed deck, characterized by longitudinal 
bearing ribs having a depth of less than 3 inches, in accordance with SDI 
l)esign Manual for Composite Decks, Form Decks and Roof Decks, except as 

·.specified otherwise herein. The deck shall be capable of resisting the 
_-•:se:fsmic shear and within the flexibility category indicated . 

. 
2.1.2 Design Loads: .. Design roof deck to support a live load of 20 

. ,Petinds per square. foot; assume dead load as 10 psf. Maximum allowable 
• .. ~efl.ection under total loading shall be 1/240 of the clear span. Roof deck 

·:,h'1ving a cross-sectional configuration that differs from the units indicated 
_ : ·may be .used,. provided that the properties of the proposed units are equal •. 
. • :~Q'~ ·or greater than, the properties of the units indicated. Design side . 
~-~~ies_ of deck units to lap or interlock with adjoining deck units. 

•'-. 

2.2 MATERIALS: 

2.2.1 Steel: Flat rolled carbon 'steel sheets of structural quality, 
-properties conforming to AISI "Specifications for the Design of Cold-Formed 
Steel Structural Members." 

2.2.2 Zinc-coated Steel: Provide zinc-coated steel deck and 
accessories conforming to ASTM A 525 .G90. Zinc-coated steel will not require 
shop painting. 

2.2.3 Accessories: Provide accessories of the same material as the 
. deck and not lighter than 20-gage, unless specified·otherwise herein. 

Provide manufacturer's standard type accessories, as specified herein. 

2.2.3.1 Adjusting Plates: Provide adjusting plates or segments of roof 
·units in locations too narrow to acconunodate full-size roof units. As far as 
practicable, provide plates 9f the same gage and configuration as the roof 
units. Factory cut plates of predetermined sizes. 

2.2.3.2 End Closures: Provide end closures of minimum 22 gage to clo~e 
ends at eaves. 
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2. 2. 3. 3 Cover Pl,;i.tes: Provide butt covei:: ~lates, ur;iQ.~r1.;i.1m:i,~g sleeves; 
or 2 inches wide noncomQ:L,tstible, pressure sensitive tape at end· .J Qin ts .. 
~etween adjoining nonlapp~Dg units. 

2.2.3.4 Miscellaneous- Accessories: Provide cant strips, ridge .;ind 
valley plates, and various types of plates and closures as indicated or .;is 
necessary to complete the work. Provide all accessories required for a 
finished installation. 

PART l - EXECUTION 

3 •. 1 INSpE_C'l'.ION Qli" SVP.FOJR.-:f. S;'.l;'~llGl'.T.IB;~: Ji.>;~·i._Qr tQ· s_~q.,l;-t:i;.r.ig in,s_t<;i),1,ation of 
a;ny steel ~oof dee*. aJ:.l.Q: accce~1;.c;i;trl;,~$.;, :i;J:l#Jll-~~-tt ~ ~,,1,~Q-K~ !il1~)l;-\;1~·1fcl.h.lfe t-Q veri,fy 
1!:ba.t tb.e s.tn<:~l!.tt'e will peJ;'"mit ~he :i;Ii1d;j{e;.%t;:~Q; ~e·ld; {~?i~8"U9<t::4on of t;he s tee 1 
:t::0>0;f ~c-k s.y.·$:~~~ ~iJ~lito,µt mod:if:i~a:~:i,o.n. 

3, 2 lN.S:'I~TJ;ON: I;nstQ.l. l. s.teel roof deck uni ts in accordance with 
<!1!W."lr0'.'t$d sh~ drawings. ·place units on structural supports, properly 
aidj-us.~ed., :Le-'\"el.ed, and aligned at right a_ngles to supports. _ Report 
il'ltacewrac:ies in alignment or leveling to the Contracting Officer and make 
nee.e.ssa.ry ee.rrections before deck units are anchored permanent],y in place. 
Locate end laps over supports only, with minimum lap of 2 inch~s. Do not use 
unanchored deck units as a work or storage platform. Permanently anchor all 
units placed by the end of each working day . 

3.2.1 Anchorage Methods: 

3. 2 .1.1. _Non-Diaphragm Action Decks: Immediately aft~r plae-e.JJlent, and. 
alignment, and after inaccuracies have been c;orrect:ed, perw.9ne~tly f~sten 
steel roof 'deck units in place by self-drilling sc;rews. V~e ~tg&e.~s as 
recommended by the Steel Deck Institute, subject t;o ~P~I-Q,V-~~- ~'@.~\SR 9.f si~e 
and end laps of deck and :i,ntervals of fastening $h.a.U · ~e ~s· l."e9~WP\~.-~l,qed by 
the steel deck manufacturer. Clamp or weight deQJ.<; 1J~i~~ ~9 Ji~i:J?~Y.t.¢~ fii;:m 
contact between deck units and structural sup~orts w~ile wei~ing @r f~steni~g 
is being performed. 

3. 2 .1.1. l Fasteners - Screwed: Des.ignect £:9,~t~m€?fp; f@t ~J1.Qpo.:i;-tn~ ~he 
deck to structural supports and adjoi~ing ~ni9s ~~ wt~hgt~g~ the ~sign loads 
specified herein; standard with the Steei De_pk ini=J~it::u~~ gnct ~h@ . 
manufacturer. Provide fasteners of a pe~itive ieoking ~ypg; ~PP~~v~~ prior 
to installation. 

3. 2. 2 Diaphragm Action Deeks: Desj,gn fa.steneq; fAl'.' aTIP~@t'lE~ th~ 

decking to the structural supports and adjoining uni~s ~~ wtths~g~g the 
design loads-specified herein. Size and spaciflg of attctohments shall conform 
to the requirements of the Steel Deck Institute Diaphragm Des~gn Manual. 

3.2.3 Accessories: Install cover plates, aojusting plates, finish 
strips, closures and closure sheets as necessary to c0rnplete the work. 
Install finish strips and closure sheets so as to lap one support a minimum 
of 2 inches. 
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3.2.4 Openings: Reinforce and frame openings through roof as necessary 
for rigidity and load-carrying capacity. Holes or other openings required 
for the work of other trades. shall be drilled or cut and adequately 
reinforced by the respective trade; such holes or other openings larger than 
6 inches in diameter shall be approved by the deck manufacturer. 

3.2.5 Inspection: Inspect the decking top surface for flatness after 
installation. The top flanges of each sheet must be flat with no concavity 
or convexity which exceeds 1/16-inch (1.58 mm). A straight edge placed 
across any three contact surfaces shall not leave a gap of more than 1/16-
inch between the straight edge and any point of the contact surface, 
corrective measures or replacement shall be provided. Reinspect the decking 
after corrective measures or replacement has been performed. 

*** END OF SECTION *** 
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SBCTIQ'lJ lu'Oll 

· E~RI-cAt. GENj.mA'L .]lEQU'IREMENTS.'':. 
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':. :i.1 APt'L"ICABLE PU:SLICATIONS::•t ·~·:publicBlti'tlns liste\i b~low form a pa~t 
of tMs ·specification ·tOi·the. -extent;/ ~en:ced. .The pu'blic~tions are referred '.'-·· - ·'l 
to ilt;he tex~ ~--t~e ~a~~~: de_8;i~~'~!:n nnly~. »··-._. \ ·<<: .x::. ·: .. 

-1.1. L · Fed~,Specificatiiif' {~1-~-~c.): :~ ~ -- ~ ' ' . 
~-----'·"'" L"P7"~?.A -~~~;t:,~d,":~~g '(for· 

. ._&,mt~a:2·• 1:1~~i~J- ... -. .,,, \ 
t 

.l!~ L 2 · <AlneJZi.G."'1-nii' .. :~t::ilomaV~s1~·,,('~)- Public!tions-~-

.. 235 .1,,. 'i/2 

1,.1.3 
Publication: 

1.--1.. 5 

Institute·-af· Elec.t.rii::al an.d El~ctr·onics En.gineers '{l~SE) 
. . ··i ·\ _, .... 

100-1984 .. 

' 
·;,:_ 

·•} .. ·, .·\ 

· .! Stari~ard Di:et.ionafy of ·Electrical and'· 
· Elec~;-~;::mi.es l'enns 

--~·'.'--·~"- . i '':'.:,~ 
I ~ , , 

Na:ti"Onar···Fi~~ B/:co-tec•ti~< Asseciati~- .(NFPA) Publicati-o~~ 
: ' .... ! .···--:~ . . .. • . ::; 

7 OB• 8 3 ·. : ' :~ ~:~:-;.;;;. .. · J El'eictti '!al ;;Equipment Ma.iintena't'l~-e. .... ,: . 
•' . -............. ~ "•: /:~1~ \_ ....... ,.. ·. ··"' ; .. . 

l. Z"' APPLICATI'ON: Tl,! . .i:s :sectionl1 applies t:b all sectt'ti>"1s-'ti1:•1mt\t.tM1ftn'.. ~6, 
"Electrical," of this projf;ct ~cept ~ speci'fie.d uthe'IJ!'W'-t(S.e<ttne<~bhl"l:litlli.~'6'lllal 
section:". 76'' -~ · ,."I '~//1 

\ 

1. 3. · DEFINITION' OF~i~LECTRIC:AL TEii~: Uhl:ess·~~~'il~tse~~~hf.~&H:>r 
indicated,. electric.aL te~rns used in the~ spet::!fff~@.t:-iiot\15, '~t1J.d·~n ·'ttte ~~~'gs, 
shall be ~ defined in. IF£E :S-tandard No ~~'.,li(}O. 

1.4 .:SUBMITTALS:K:/Obtain-approval ~~e~.,~tn:;,t"Q~tt(l~\;qon, 'tir 
delivery of,_ i-tems· ·to ·thi! job site. · Fa:t:tivaM ··i!'i~~~kis1.tKll ,~i5t"~~;e ;we~ti~lll:~M.e 
and will b~ returned wi;thout review. ~t•.~~<ts~~:ail1 1mt~~e'·~e 
manufacturer's name'; trade name, place·b·f-~-!R~tt~e,·~'l'ih%M'gr~E..Ql'.·~r
nwnber, name:pl:ate'•'<lata(. si'ze, 1.ay<rtrt-:~M1')t11.s,. ~'t1L1ty ,r~~<&\bt -" 
specific a ti on and paq graph refe:irtm.ee, '-~i>l3£tii~bii.e 'i'~tl~~hl, 'tMtH.4i:~'.ty, ~'tt'diastry, 
and technic.11,J.. society.' publicationr,.1E~fe~nc~s}1:,IM\d.v• ~~~~rt ~hf~t."-CU1 1if.1~"e~~~'ary 
to establis11 contract/ complLs.nce.,tff ·e-etf.:.h: tt~i·~b·',llie' fu1Jttii~h<ed. 

1. 4. 1 .. Shop Dr! .wings: In a'l!di.t:it.m<:tto- .'ttit -~""t!t{"tl.t~iilefits ·· !!rpeclfi~d 
elsewhere, shop draty ings shall me~t ·the €eH0'Wi\::lg -t~'C!\lfi:~ittt\h'tts-. "O:it~witi.gs 
shall be a tr inimum { f 8. 5 inches by 11 inches· ii· si~e, e~~~pt as sptlcified 
otherwise. :irawing; shall include·complete r~ti\:'lgs 'inf.otma.tion, W"iftng 
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diagrams, and installation details of equipment indicating proposed location, 
layout and arrangement, control panels, accessories, piping, ductwork, and 
other items that must be shown to assure a coordinated installation. Wiring 
diagrams shall identify circuit terminals and indicate the internal wiring for 
each item of equipment and the interconnection between each item of equipment. 
Drawings shall indicate adequate clearance for -operation, maintenance, and 
replacement of operating equipment devices-. If equipment is disapproved, 
revised drawings to show acc~ptable equipment and resubmit. 

1.4.2 Manufacturer's Data: Submittals for each manufactured item shall 
be current manufacturer's descriptive literature of cataloged products, 
equipment drawings, diagrams, performance and characteristic curves, and 
catalog cuts. 

1.4.3 Publication Compliance: Where equipment or materials are 
specified to conform to industry and technical society publications of 
organizations such as American National Standards Institute (ANSI), American 
Society for Testing and Materials (ASTM), and Underwriters Laboratories Inc. 
(UL), submit proof of such compliance. The label or listing by the specified 
organization will be acceptable evidence of compliance. In each of the 
publications referred to herein, consider the advisory provisions to be 
mandatory, as though the word "sha,11" had been substituted for "should" 

. wherever it appears. Interpret references in these publications to the 
"authority having jurisdiction, It or words of similar meaning, to mean the 
Contracting Officer. In lieu of the laQel or listing, submit a certific~te 
from an approved independent testing organization, adequately equipped and 
competent to perform such services, stating that the item has been tested in 
accordance with the specified organization's test methods and that the item 
conforms to the specified organization's publication. 

t.4.4 Certified Test Reports: Furnish as specified in Section 01401, 
"Quality Control". 

1.4.5 Certificates of Compliance: Submit manufacturer's certifications 
as required on products, materials, finish, and equipment indicated in the 
technical sections. Certifications shall be documents prepared specifically 
for this contract. Preprinted certifications and copies of previously 
submitted documents will not be acceptable. The manufacturer's certifications 
shall name the appropriate products, equipment, or materials and the 
publication specified as controlling the quality of that item. Certification 
:shall not contain statements to imply that the item does not meet requirements 
specified, such as nas good as"; "achieve the same end use and results as 
materials formulated in accordance with the referenced publications"; or 
"equal or exceed the service and performance of the specified materials." 
Certifications shall simply state that the item conforms to the requirements 
specified. Certificates shall be printed on the manufacturer's letterhead and 
shall be signed by the manufacturer's official authorized to sign certificates 
of compliance. 

1.5 OPERATION AND MAINTENANCE MANUAL: Submit as required for systems 
and equipment indicated in the technical sections. Furnish three copies, 
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bound. in hardback binders or an approved equival¢nt .. Furnish o;r;\e;.·c.~;~n:p:lete 
manual prior to performance of systems or equipment; tests, an,~ftt)f-~:iS,l;i. the 
remaining manuals prior to ~.Qntract complet:ion. Inscr:ibe the following 
identification on the cover: the words "OPERATION AND MAI.tifENANGE ;MP.tNUA.~rd'.: i·V 
the name and location of the ~ystem, equipment, building, name of Gontracto.r, 
and contract number. Include in the manual the names, addresses, and 
telephone numbers of each subcontrac.t;<>r installing the system or.equipment and 
the local representatives for the system or equipment. Include a table or 
contents and assemble the manual to conform to the table of contents, with the 
tab sheets placed before instructions covering the subject. The instructions 
shall be legible and easily read, with .large sheets of drawings folded in, 
The manual shall include: 

a, 

b, 

c. 

d. 

Internal ana' i~1Se~ee-n~~¢>~i;a;8:. ~~+:in.~· ?i\~. ·con~:t;;i;;>:l d,tagf:9;ms wi,th data 
to e~p1aia ··cl;etr~i;leq '~P~·~~~::i:~tt·~fl~:'qw~t..zy:\i , 9;~ · ~h~· sy:$t~m-. or
equipme:n:t. 

A control seq-µenee descr-ibi~g s·tat;l'up, ope-ration, and shutdo· ... -n. 

Descri'l"tie>fl of the function.of each principal item of equipment. 

Installation and mainte~ance instructions. 

e. Safety precautions. 

f. Diagrams and illustrations . 

g. Testing methods. 

h. Performance data. 

i. Parts list. The list shall indicate sources' of ~'tip.~·1J, 
recommended spare· parts; and na.rpe of sa:i:vie~mg ~¥'-~~~*~·Jftcm. 

j. Appendix: Li$t qualified pe*manent se'f'Vf~~'!llg o'li.g~,t:~!f~~ri.s for 
support of the equipment, . inelu<::lipg · ad;~~M~S . ~~~' c.e-F~iif'i~d 
qualifications. 

1. 6 POSTED OPERATING INSTRUCTio~g; Ft:l.'1:R$$h &F\It1S~~~· ~e'U.a!!jtil:g 
instructions for systems and equipi.nent: il'ld,ile.ii.:t~'d· it').· ~i-i'El:.- ~~ef.i~~~,q,:}l., ~·Gfrions for 
use by opel4ation and maintenance peesonnel; 'li~e op~~fa,:.~·~J:i!-tr: :iim~~i?·~~M;~~,s ,shall 
include wiring diagrams, control d-ila,grams, a;n!i1 .c.(5)n,~1!'e~ · ~~!!!e:m:e:¢: f"Q-~- ~a'ch 
principal system and equipment. Print o'.IJ emg~we o~e:l?&~i~g it!).S.:E:i;µctions anci 
frame under glass or in approved lamfu.lilatted p¥astie. Pe~t instt:-1'.iµ;~,t:i~ni;; as 
directed. Attach or post operatiF1g in~tr1.:l.e·td:~ns· aaJ~e~-t to ea(;h p\tffnci?al · 
system and equipment including stal'tUp, p9:i0f>~c£· a<Jlj14·s:tmet1.;E, o~~'Eat:ih~g, 
lubrication, shutdown, safety preea~M.ens, p~llieed~1:e im- the ev·en~- of equipment 
failure, and other items of instructi0n as recommended by the manufacturer of 
each system or equipment. Provide weather-resistant m;:i:terials or weatherproof 
enclosures for operating instructions exposed to the weather. Operating 
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instructions shall not fade when exposed to sunlight and shall be secured to 
prevent easy removal or peeling. 

1.7 INSTRUCTION TO GOVERNMENT PERSONNEL: Where indicated in the 
technical sections, furnish the services of competent instructors to give full 
instructi·on to Government personnel in the adjustment, operation, and 
maintenance of systems and equipment, including pertinent safety requirements 
as required. Each instructor shall be thoroughly familiar with all parts of 
the installation and shall be t~ained in operating theory as well as practical 
operation and maintenance work. Instruction shall be given during the first 
.regular work week after the equipment or system has been accepted and turned 
over to the Government for regular operation. The number of man-days (8 
hours) of instruction furnished shall be as specified in each individual 
section. 

1.8 DELIVERY AND STORAGE: Handle, store, and protect equipment and 
materials in accordance with the manufacturer's recommendations and with the 
requirements of NFPA 70B; Appendix r, titled "Equipment Storage and 
Maintenance During Construction." Replace damaged or defective items with neW' 
items.· 

1.9 CATALOGED PRODUCTS/SERVICE AVAILABILITY: M~terials and equipment 
·shall be current products by manufacturers regularly engaged in the production 
· of· such ·products. Products shall have been in satisfactory commercial or 
industrial use for 2 years prior to bid opening. The 2-year period shall 
include applications of equipment and materials under similar circumstances 
and of similar size. The 2-year period shall be satisfactorily completed by a ." .. ·. 
produ«:t for sale on the commercial market through advertisements, 
nianu:factl.lrers' catalogs, or brochures. Products having less than a 2-year 
fiel:d•seriice. record will be acceptable if a certified record of satisfactory 
fielcl operation for not. less than 6000 hours, exclusive or the manufacturers' 
factory or laboratory tests, i furnished. The equipment items shall be 
supported by service organizations which are reasonably convenient to the 
equipment installation in order to render satisfactory service to the 
equipment on a regular and emergency basis during the warranty period of th$ 
contract. 

1.10 MANUFACTURER'S RECOMMENDATIONS: Where installation procedures or 
any part thereof are required to be in accordance with manufacturer's 
recommendations, furnish printed copies of the recommendations prior to 
installation. Installation of the item shall not proceed until 
recommendations are received. Failure to furnish recommendations shall be 
cause for rejection of the equipment or material. 

1.11 MOTORS AND MOTOR CONTROLS FOR MECHANICAL EQUIPMENT: The 
electrical components of mechanical equipment, such as motors, motor starters, 
control or push-button stations, float or pressure switches, solenoid valves, 
and other devices functioning to control mechanical equipment, and control 
wiring and conduit for circuits rated 100 volts or less, are specified in the 

. section covering the ·associated mechanical equipment, rather than in 
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Division 16. The interconnecting power wiring and conduit, control w:l::ting 
rated 120 volts (nominal) and, conduit, and the electrical. power circuft:s·sti~ll 

. be furnished and installed under Division 16. 

PART 2 - PRODUCTS 

2.1 MATERIALS AND EQUIPMENT: Ail materials, equipment, and devices 
shall, as a minimum, meet the requirements of.UL where UL standards are 
established for those items, and the requirements of NFPA 70. All items shall 
be new unless specified or indicated otherwise. 

2.2 NAMEPLATES: Fed. Spec; L-P-3'87. Provide laminated plastic 
nameplates for each panelboard, e~~liie'l.'l't enc~O'~re, relay, svni:ch, and 
dev:Lce. Ea.>Gn mlmepl®e iflSCTi'IJieifon ~ta_i_-]: identify the fu.ricti'6n attd, When 
applie$blre, tbe pa'si ti-on. N'.;:trne'Pla~-.S Siha:fl be rne1iam±ne pfastl.'c, ·O. 125 -fnch 
ehi.e:k, wl\lite with bi.l::aeit ~n<t=er co~e. ·Sti'i'~e shal'l be niatte fin±~rh. Co'rriers 
shall he square. Accur-a-tely alngn 1-etteri-itg· a'nd eng-r·ave into the black core. 
Minimum size of r!'am'epl-at-es shall be 1. 0 inch by 2. 5 inches. Lettering shall 
be a rttmli:'!num o;f 0.25-inch higb normal block style. 

2.3 WNRNING SIGNS: ANSI Z35.1. Provide warning signs for the 
enclosures of electrical substations, transformers, and switchgear having a 
nominal rating exceeding 600 volts; when such equipment is guarded by a fence, 
mount signs· on the fence. Provide metal signs with the legend "DANGER HIGH 

· VOLTAGE KEEP OUT" printed in three lines of nominal 3- inch high letters. 

*** END OF SECTION *** 
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SECTION 16301 

UNDERGROUND ELECTRICAL WORK 

PART 1 - GENERAL 

1.1 PUBLICATIONS: The publications listed below form a part of this 
specification to the extent referenced. The publications are referred to in 
the test by the basic designation only. 

1.1.1 Underwriters Laboratories Inc. (UL) Publications: 

6-1981 Rigid Metallic Conduit (August, 1986) 

467-1984 Grounding and Bonding Equipment (November, 1986) 

510-1982 Insulating Tape (October, 1986) 

514A-1983 Metallic Outlet Boxes (February, 1987) 

651-1988 Schedule 40 and 80 Rigid PVC Conduit 

854-1979 Service Entrance Gables (February, 1987) 

l.l.Z National Electrical Manufacturers Association (NEMA) Publications: 

PVC Externally Coated Rigid Galvanized Steel Conduit 
and Electrical Metallic Tubing.. 

1.1.3 American National Standards Institute (ANSI) Publication: 

C2-1987 National Electrical Safety Code (NESC) 

1.1~4 National Fire Protection Association (NFPA) Publication: 

"70-1987 National Electrical Code (NEC) 

1.1.5 American Society for Testing and Materials (ASTM) Publications: 

Al23-84 

Al53-82 

Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel 
Products 

Zinc Coating (Hot-Dip) on Iron and Steel Hardware 

1.2 GENERAL REQUIREMENTS: Section 16011, ELECTRICAL GENERAL REQUIREMENTS, 
applies to this section with additions and modifications specified herein. 

1.2.1 Code Compliance: The work shall comply with the requirements of 
NFPA-7~ and ANSI c2. 
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1.1. .2 ·:er: ifical:ioo. o:E Dimensions: The Contrci.ctor shall. verify dimeni:>ions 
in the field, and shall advise the Contracting Officer of an;y discrepancy 
before p~rf orming the work. 

1.2.3 Prevention of Corrosion: Metallic materials sh9ll be protected< 
corrosion. Aluminum shall not be used in contact with earth.or 

concrete. Ferrous metal hardware·,and other items shall be-,hot-dip' ga:~s.~niz~d&~ 't~"~ 
in accordance with ASTM Al23·or A$~M Al53. 

1.3 SUBMITTALS;. The .. follow;i,..ng_ ·informa_tion shall be submitted for approval. 

1.3.1 Catalog Information: 

Pull Boxes 
Conduit (each type) 
Insul.ating. :rape 
Low~V0&.tage Wi.re. & .Cables 
cam.il:~EhL ub.~·qa~ts 

L ow. • .v e-lotla~.~, Ter.m,iilaiJ,.5' .an.4.. L 1,1g~. ~-

1. 3 .2 Ma.:autacture·r' s Instructions 

a. Termn~.rfspl.icemanufacturer's installation instructions. 

PART 2- PRO-DUCTS 

2.1 MATERIALS AND EQUIPMENT GENERAL: Provide materials and equipment 
listed by UL or approved by Factory Mutual (FM) System, when such equipment is 
listed or approved. 

2.2 CONDUIT: 

2.2.1 Rigid Metal Conduit: UL 6, hot-dip galvanized, thread~d typ~,( 

2 .2 .2 Outlet boxes for Use with Steel Conduit and Rigid! ShaJ+ be cast, 
metal with gasketed closures conforming to UL 514A. 

2.2.3 Rigid Plastic Conduit for Underground Use; UL65l.,._S~ei;ltfle:40 P¥¥· 

2 .3 TAPE: Plastic insulating tape shall c.onfo.:rm· to. the,,.r\:JJ.1:1trellle:nts :of UL 
510. 

, 
2 .4 WIRE AND CABLE: Conductor and conduit sizes in:d;i;.~~ted- or for _copp.er 

conductors unless otherwise noted. Wires,and cables m(lnufactureci more than. 12 
months prior to date of delivery to the- site shall not be uSce,d·. 

2.4.1 Conductors: All conductors shall be copper. 

2 .4 .2 Low Voltage Wire and Cable; UL 854, Type THWNy 600,.,-yolt.' 
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2.4.3 Pull Wire: Shall be nylon or plastic having .minimum tensile strength 
of 200 lbs. Minimum 24 inches of slack shall be left at each end of pull 
wires. 

2.4.4 Grounding and Bonding Equipment: Shall conform to UL 467. Ground 
rods shall be copper-clad steel with diameter adequate to permit driving to 
full length of the rod, but not less than 3/4 inches in diameter. Each rod 
shall be an assembly of 10 feet long sectional rods coupled together, having 
the total ~ength as indicated. 

2.5 CONCRETE: For electrical requirements shall be at least 3000 psi 
concrete with one-inch maximum aggregate conforming to the requirements of 
Division 3 of these specifications. 

2.6 HAZARDOUS LOCATIONS: Electrical materials, equipment, and devices for 
installation in hazardous locations, as defined by NFPA 70, shall be 
specifically approved by Underwriters'-Laboratories, Inc., or Factory Mutual 
for the particular "Class," "Division," and "Group" of hazardous locations 
involved. All equipment shall be suitable for Class 1 Division 2 and
weatherproof service. 

PART 3- EXECUTION 

3.1 GENERAL: Installation shall conform to ANSI C2 and NFPA 70 except as 
otherwise specified. or indicated. _ 

3-.1.1 Hazardous Locations: Work in hazardous locations, as defined by NRA 
70, shall be performed in strict accordance with NFPA 70 for the particular 
"Class," "Division," and "Group" of hazardous locations involved. Provide 
conduit and cable seals where required by NFPA 70. All conduit shall have 
tapered threads. 

3.2 ELECTRICAL INTERRUPTIONS: Shall be scheduled as specified in Section 
01011, "GENERAL PARAGRAPHS." 

3.3 CONDUIT PROTECTION AT CONCRETE PENETRATIONS: All galvanized conduits 
which penetrate concrete (slabs, pavement, and walls) in wet locations, shall 
be protected by a PVC sheath at the penetration; PVC sheath shall be 40 mil11 
thick conforming to NEMA RNl, and shall extend from at least 2 inches within 
the· concrete to the first coupling or fitting outside the concrete (minimum of 
6 inches from penetration). 

3.4 UNDERGROUND CONDUIT/DUCT WITHOUT CONCRETE ENCASEMENT: 

3.4.1 Conduit Type: Shall be EPC-40-PVC unless indicated or specified 
otherwise. 
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'. .• ·-~ ' t ~~,s L 3,l. t .:;. k..i.-0•'1.· t ·1e t ·-· \.- '-~ ... -. the conduit ';.~hall 1Ji.· not 1-e·ss than 24 
~· · .:.:luw grad'"' shi:!.Li.. hav~ ~ ·Jinimum slope ;,f 3 int'hes in each 100 feet 

dWH.Y .fr.or: end.osure.a and/or devic-zs and toward Pull boxes and other n:ec,:!ssa . ..:1 
dralnag,e points, and shall run in straight lines except where. a ch'a.nge ·of 
dJ:rection is necessary. A brush, having stiff bristie·s, shall then be cfra'Wn 
through until the conduit is clear of all particles of earth, sand or gravel; 
com:duit plugs shall then immedicately be installed. There~shail b'e-~fi!ot 1 lessLr1,,j1.t '''.'. 
than 3 inches clearance from the conduit to each side of the trench. A 
minimum clearance of 2 l/2 inches shall be provided between adjacent 
conduits-. The bottom of the trenches shall be graded smooth; where rock, soft 
spots, and/or sharp-edged materials are encounterd, the bottom shall be 
excavated for an additional 3 inches, filled and tamped level with the 
orginial bottom with sand or.earth free from particles, that would.be retained 
on a 1/4-inch sieve. 

3 .4 .3 Under Roads: Conduits to be ins'Called under existing roads sh~ll be 
zinc ooa.lbe.d., rt"&'i-d &teel. Where con<lui.rt r-Uns und:er enst'i.ng raod'S, the 
pave:·m~n't: -~l:itai.J. b·e ~u..t and pa·tchetl as· H1d4.~aten·. The r4Fg=i-d -st~~l cohdhi't shall 
extend att. J.~st S ~et '~yond tlf-e. ·~tlg.e-"s. of ·r·oa&s··· 

3·.S OMITT5D: 

3.6 WA'RNlNG TAPE: Provide a plastic warning tape in the backfill above all 
undergr-ound cable&, conduits and duct banks. The tape shall be ·3 inches wide, 
shall be b~ight, fade-resistant yellow in color, and shall include an 
imprinted legend "CAUTION BURIED ELECTRIC LINE BELOW," repeated continuously 
throughout the entire length. Tape shall be buried 12 inches below top of 
trench. 

3.7 EARTHWORK: Earthwork, including excavation, backfilling, and 
compaction, shall be in accordance with Division 2 of these specifications-• 

3.8 FIELD PAINTING: Steel frames not buried in masonry and st'E!el covers 
shall be cleaned of mortar, dirt, and grease by an approved blasting pi'6ce%!'§. 
Surfaces that cannot be cleaned satisfactorily by blasd.tig shall' '!Ye- d.~aned. to 
bare metal by wire brushing and other mechanical means. S'l!d:fa.cet c'ontam1.b:ated 
with rust, dirt, oil, grease, or other contaminants shall b'-e was'Iie:a with 
solvents until thoroughly cleaned. Immediately aftei' cleanlhg; s\1.i'f~<e>e{; sha-11 
be coated with a pretreatment coating or be giV'en a c.ryst:a.l!li.he poosip~te 
coating. As soon as practicable after the pretreatment coating nas ·ai::l'e'd, 
treated surfaces shall be primed with a coat of zinc-chroiliate ~timet'• and one 
coat of snythetic exterior gloss enamel. 
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3.9 RECONDITIONING OF SURFACES: 

3.9.1 Unpaved Surfaces: Disturbed during the installation of duct 
shall be restored to their original elevation and condition. Sod or topsoil 
shall' be preserved carefully and replaced after the backfilling is completed. 
Sod that is damaged shall be replaced by sod of quality equal to that removed. 
When the surface is disturbed in a newly seeded area, the restored surface 
shall be reseeded with the same quantity and formula of seed as that used in 
the original seeding. 

3.9.2 Paving Repairs: Where trenches, pits, or other excavations are 
made in existing roadways and other areas of pavement where surface treatment 
of any kind exists, such surface treatment or pavement shall be restored to 
the same thickness and in the same kind as previously existed, except as 
otherwise specified, and to match and tie into the adjacent and surrounding 
existing surfaces in a neat and acceptable manner. 

3.10 CABLE PULLING: Swab out to remove foreign material before the 
pulling of cables. Pull cables down grade with the feed-in point at the pull 
box of the highest elevation. Use flexible cable feeds to convey cables 
through the pull box opening and into the duct runs. Gable slack shall be 
accumulated at each hand.hole or junction box where space permits by training 
the cable around the interior to form one complete loop. Minimum allowable 
bending radii shall be maintained in forming such loops. 

3.10.1 Lubricants: For assisting in the pulling of cables shall be 
those specifically recommended by the cable manufacturer. The lubricant shall 
not be deleterious to the cable sheath, jacket, or outer coverings. 

3.10.2 Cable Pulling Tensions: Shall not exceed the maximum pulling 
tension recommen~ed by the cable manufacturer. 

3.10.3 Grounding Conductor: Secondary cable runs, 600 volts and less, 
in non-metallic conduit shall include an insulated copper equipment grounding 
conductor sized as required by the rating of the overcurrent device supplying 
the phase conductors. 

3.12 GROUNDING: 

3.12.1 General: Grounding shall be as indicated, and as required by 
NFPA-70 and ANSI C2. 

3.12.2 Grounding Connections: Which are buried or otherwise normally 
inaccessible, and excepting specifically those connections for which access 
for periodic testing is required, shall be made by exothermic weld or 
compression connector. Exothermic welds shall be made strictly in accordance 
with the weld manufacturer's written recommendations. Welds which have 
"puffed up" or which show convex surfaces, indicating improper cleaning, are 
not acceptable. No mechanical connector is required at exothermic weldrnents. 
Compression connector shall be the type which uses a hydraulic compression 
to'ol to provide the correct circumferential pressure. Tools and dies shall be 
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n~ 1:ecommended by the manufacturer. An embossing die code or -dtlher ·stati:dard 
mE!thod shall provide visible indication that a connector has be·en ~det:p.u:it'ely 
compressed on the ground wir·e. 

3 .12. 3 Grounding Conducfr,ors: Shall be bare soft-drawn copper wire ·No. 
4 AWG minimum unless otherwise 'indicated or specified. 

3.13 FIELD TESTS: As an exception to requirements that may be stated 
elsewhere in the contract, the Contracting Officer shall be given 5 working 
days notice prior to all tests. The Contractor shall demonstrate that all 
circuits and devices are in good operating condition. 

3.13.1 Test on 600-Volt Wiring: Test all 600•volt wiring to verify 
that no short cti1:cuits or accidental grounds exist. •Perrf'orm insulation 
resi.stanoe ·tests on ·all ·wiring 'No. ·6 .AWG ··~:ttid lal!ge'r us-ing an 'fti.s'triunertt which 
applies a voltage o'f approximately 360 v&lts to :prbvide a 'direct 're~ding ·of 
resistance; mi:nimutn resistance shall ;be '250,000 ohms. Provide ·written results 
for approval. 

*** END OF SECTION *** 
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SECTION 16302 

OVERHEAD ELECTRICAL WORK 

PART 1 - GES"ERAL 

1.1 APPLICABLE PUBLICATIONS: The publications listed below form a part 
of this specification to the extent referenced. The publications are referred 
to in the text by the basic designation only. 

1.1.1 American National Standards Institute (ANSI) Publications: 

C2-87 

C29.4-84 

C29.5-84 

G37.42-81 

National Electrical Safety Code 

Wet Process Porcelain Insulators (Strain 
Type) 

Wet Process Porcelain Insulators (Low and 
Medium Voltage Pin Type) 

Distribution and Fuse Links Cutouts 

} 

C57:12.20-81 Overhead Type Distribution Transformers, 
500 kVA and Smaller; 67,000 Volts and 
Below; Low Voltage, 15,000 Volts and Below 

C57.13-78 Instrument Transformers 

1.1.2 American Society for Jesting and Materials (ASTM) Publications: 

A 153-82 

A 475-78 

B 1-85 

B 2 

B 3-74 
(R 1985) 

B 8-86 

3 228-81 

Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware 

Zinc-Coated Steel Wire Strand 

Hard-Drawn Copper Wire 

Medium Hard-Drawn Copper Wire 

Soft or Annealed Copper Wire 

Concentric-Lay-Stranded Copper Conductors, 
Hard, Medium Hard, or Soft 

Concentric-Lay-Stranded Copper-Clad Steel 
Conductors 
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1.1.3 National Electrical Manufacturer's Association (NEMA) 
~Publications: 

I.Al-86 Surge Arresters 

WC8-1976 

(R 1987) 

Ethylene-Propylene-Rubber insulated Wire 
and 
Cable for the Transmission and 
Distribution of Electrical Energy (IGEA S-
68-516) 

1.1.4 National Fire Protection Association (NFPA) Publication: 

70'-1987 N'Citional Electrical·Code 

1.1.5 RuralEllectrificationAdniilnistration (REA) Publications: 

44-2 (Jan 1980) 

44~3 (Jan 1972 

43-5 (Aug 1977) 
Supplements 
1 & 2 

Wood Poles, Stubs and Anchor Logs 

Wood Crossarms (Solid and Laminated), 
Transmission Timbers and Pole Keys 

List of Materials Acceptable for Use on 
Electric Systems of REA Borrowers 

1.1.6 Underwriter's.Laboratories (UL) Publication: 

UL 6-81 
(R 1986) 

Rigid Metallic Conduit 

1.1. 7 Federal Specifications (Fed. Spec.): 

TT-W-00571J Wood Preservation, Treating Practices 

1.1.8 Military Specifications (Mil Spec.): 

MIL-A-3777A(2) Anchor, Guy and Rods 

1.1.9 Association of Edison Illuminating Companies (AEIC) Publication: 

CS6-82 Ethylene Propylene Rubberinsulat~d
Shielded Power Cables 

1. 2 GENERAL REQUIREMENTS: Section 16011, "GENERAL REQUIREMENTS, 
ELECTRICAL" with the following additions and modifications~ 

1.2.l Submittals: Submit the following information for approval: 
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1.2.1.1 Catalog Information: 

Conductor (list each size and type) 
Insulator (list each size and type) . 
Circuit breakers 
Cutouts 
Transformers 
Surge Arrester 
Panelboards 
All other electrical materials and equipment 

1.2.1.2 Shop Drawings: 

Circuit breakers 
Transformers 

1.2.1.3 Certification of Competency: 

Cable splicer - terminator 

1.2.1.4 Manufacturer's Certification: 

Transformer tests including routine and design tests 
Wood pole treatment 
Crossarm treatment 

PART 2 - PRODUCTS 

2.1 MATERIALS: Materials specified herein or shown on the contract 
drawings which are identical to materials listed in REA 43-5 shall be 
consfdered as conforming to all requirements. 

2.1.1 Poles: Provide wood poles machine trimmed by turning, Douglas 
Fir, Lodgepole Pine, or Southern Yellow Pine conforming to REA 44-2. Poles 
must be gained, bored and roofed before treatment. Poles shall be full length 
pressure treated with creosote. Poles shall be branded by the manufacturer 
with his mark and date of treatment, height and class of pole, wood species, 
preservation code, and retention. Place the brand so that the bottom of the 
brand or disc is 10 feet from the pole butt for poles up to 50 feet long. 

2 .. 1. 2 Crossarms: Provide wood crossarms conforming to REA 44-3. 
Crossarrns shall be pressure treated with creosote. Treatment shall conform to 
REA 44-3. 

2.1.2.1 Provide crossarm braces of steel angle for 28-inch lengths with 
8-foot crossarms .. 

2 .1. 3 Hardware: Pole line hardware shall be hot dip galvanized 
conforming to ASTM A 153. 
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2. l 4 Insulators: Provide wet-process· porcelain insulators- ~htch a:re 
~adio interference freed. 

Guy Strain Insulators sha'll be Class 54 .1 per ANSI C29 .. 4 "" ' 
Pin insulators shall be Glass 55-1 per ANSI C29.5 and shall be radio 
interference freed. 

2. 1. 5 Bare Conductors: All con.ductnrR lftrgP.r than 2 AWG shall be stran<lP.d• 

2.1.5.1 Solid copper conductors, hard-drawn, medium hard-drawn, and 
soft-drawn shall conform to ASTM B: l; B·' 2, and B 3 ,respectively·. Stranded 
conductbrs shall conform to /\STM ff 8·':. 

2. I. 6 <fay Strandl:· Ptovi'de· I:lJ;ilgli·~ stnertgtfi;, 7 - st!rart<l\ s:ce~'l\ ca:'Ste wftb: 
Class A- or B ~L\rani:zfug• per KS.TM~ A\ 4,75:,. 

2.1.6.l B'rovilda 3'-oolt cl'anip guy terminations designed for use with the 
parti•cuilar s-tlrand'. atrd: developing- at l'east tll.e ul ti'mate breaking strength of 
the strand1• 

2.1.6.2 Provide round guy guards 8 feet long colored yellow. Material 
shall be plastic. · 

2.1.6.3 Provide thimble eye guy attachment using a lift p~ate on the 
down side. 

2. 1. 7 Anchors and Anchor Rods: Anchors and anchor rods shal.tl conform 
to Mil Spec. MIL-A-3777 and shall be of hot-dip galvanized steel. Tlte
manufacturer' s rated holding force shall be a minimum of twice- the guy support 
load. 

2 .1. 8 Ground Rods: Provide copper-encased steel ground· rods at le-ast 
3/4.- inch diameter and 10 feet long unless otherwise indicated·. Die-s_ta:mn each 
near the top with the name or trademark of the manufactur.:e:r andc le:ng-th o:,f' the 
rod in feet. The rods shall have a hard, clean, Sinbbth·,. conttnuous;,, sur:f'a-:ce 
throughout the length of the rod. 

-
2.1.9 Ground Wire: 

smaller than No. 6 AWG. 
molding. 

Provide soft drawn copper wire ground' conductors no 
Ground wire pro'tectors shall be. hal-f r'bund~ wood 

2.1.9.1 Wood molding for ground wire guards shall be of yellow ptne or 
fir, preservative treated in accordance with Fed. Spec·. TT-W-571, or shall be 
of cedar or cypress. 

2 .1.10 
to NEMA LAl. 
kV or less. 

Surge Arresters: Provide valve type surge.arrestors conforming 
RMS rating shall be 3 kV. Front of wave sparkover shall be 17 

Discharge voltage at 10 kA shall be 13.8 kV or less. 
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2.1.11 Fused Cutouts: Provide drop-out expulsion fused cutouts rated 
15/30 amperes at 5 kV Gnd. Y. Asymmetrical interrupting ratings shall be 
12,000 amperes. Cutout shall include factory-installed attachment hooks 
designed for use with a portable loadbreak device. Cutouts shall conform to 
ANSI C37.42 and be fused as indicated on the drawings. 

2.1.12 Conduit Risers: Provide rigid galvanized steel conduit 
conforming to UL 6. 

2.1.12.1 Conductors (See 16301). 

2.1.13 Transformers: Provide oil insulated, self cooled, two winding 
distribution transformers in accordance with the requirements of ANSI 
C57 .12. 20. · Provide high voltage winding with ''normal" and four full capacity 
taps, 2 taps, 2-1/2 percent above normal and 2 taps, 2-1/2 percent below 
normal. Show transformer kVA capacity clearly by 2-1/2-inch arabic numerals 
placed near the low voltage bushings-. Transformer ratings and connections 
shall be as indicated on drawings. 

2.1.13.1 Manufacturer Tests: Transformers shall be a catalogued 
product of the manufacturer and as such, tests made by the manufacturer 
previously on an electrically identical unit shall be submitted in lieu of 
witnessed tests when certified by competent personnel of the manufacturer's 
testing division. Tests shall include ratio, load loss, no load loss, 
exciting current, resistance, impedance and sound_ levels·. 

2.1.14.1 Certification of the qualifications of the cable splicer, 
shall be submitted, for approval, 30 days before splices or terminations are 
to be made in medium voltage (5 kV to 35 kV) cables. The certification shall 
include the training, and experience of the individual on the specific type 
and classification of cable to be provided under this contract. The 
certification shall indicate that the individual has had three or more years 
recent experience splicing and terminating medium voltage cables. The 
certification shall also list a minimum of three splices/terminations that 
have been in operation for more than one year. In addition; the individual 
may be required to perform a dummy or practice splice/termination in the 
presence of the Contracting Officer, before being approved as a qualified 
cable splicer. If that additional requirement is imposed, the Contractor 
shall provide short sections of the approved types of cables along with the 
approved type of splice/termination kit, and detailed manufacturer's 
instructions for the cable to be spliced. The OICC reserves the right to 
require additional proof of competency or to reject the individual and call 
for certification of an alternate cable slicer. 

2.2 OVERHEAD WIRE AND CABLE: Conductor and conduit sizes indicated are 
for copper conductors unless otherwise noted. Wires and cables manufactured 
more than 12 months prior to date of delivery to the site shall not be used. 

2.2.l Conductors: All conductors shall be copper. 
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2. 2. 2 H~diurn Voltage Cable: NEMA WC8 and AEIC CS6; Sh9.ll! he ~,~t;e<;l. as,_ 
indicated and shall have a jacket. Cable shall meet NEMA WC8· &pd; A.En:<;; Q..SQ for, 
ethylene-propylene-rubber in®lation. The year of manufacture sh~lk!:>~ -_ 
durably marked on the outer sup,face of each. cable at regular1 ·inte:rvij.;Ls. , --.171.-1" 
throughout cable length. 

PART 3 - EXECUTi.ION 

3.1 INSTALLATION: Provide overhead pole line installation conforming 
to the requirements of ANSI G2 (NESG) for Grade B construction of overhead 
lines in medium loading districts and NEC for overhead services. Regard NESC 
statements using the term "should" as ma.nc;latory unless an exception therefrom 
in writing is granted by the Contra.cting~ Gt:fiiie~J::. 

3. 1. 1 Pole S~tting: Pole holfts sha,;L;l b_e at l,eas~t as lq,r&e at the top 
as at the bottom and ahali. b,e lal'.&~ EmQ.~ t9. n:ri0v;i,·A~ 4 inches o;l,e-qf.":®Ce 
beow.een the po:le: and bhe s:i<ia o-f- the. holJ.ec. 

3. 1.1.1 Pole setting depths shall be as follows: 

Length of Pole 
(feet) 

. 45 

Setting in Soil 
(feet) . 

6.5 

Setting in Solid Rock 
(feet) 

4.5 

3 .1.1. 2 "Setting in Soil" depths shall apply where pole holes ar~ in 
soil, sand, or gravel or any combination of these; where the soil layer over 
solid rock is more than 2 feet deep; where the hole in solid x:oc~ :Ls not 
substantially vertical; or where the diameter of the ho1e at the q.µ):'~fac~ pf 
the rock exceeds tw~ce the diameter of the pole at the same ley~l:. .A.t 
corners, dead ends and other points of extra strain, poles 40 f~et or- more 
long shall be set 6 inches deeper. 

3 .1.1. 3 "Setting in Solid Rock" shall apply where pol,eR q.pe tp. ~-$ set 
in solid rock and where the hole is substantially vertica.1,, a.i[1l:J('l}Q){::i,m$t.-tely 
uniform in diameter and large enough to permit the use ofi tamp:i,n&. Q~'Ji'-9 t:hE? 
full depth of the hole. 

3 .1.1. 4 Where there is a layer of soil 2 feet or le~s in @pt:h avgr 
solid rock, the depth of the hole shall be the depth of th~ soil in ~ddj;tion 
to the depth specified under "Sett.ing :i;n All Sol.id Rock" provid~d. ~&>w.ever·, 
that such depth shall not exceed the depth specifi,e-d un¢:er ''Sett:i;ng in So_il." 

3. Ll. 5 On sloping ground, always meaqure the depth of the qo],e f.rom 
the low side of the hole. 

3. 1. 1. 6 Thoroughly tamp pole backfill. fo:i;- the full depth o_f the hol.e 
and mound the. excess fill around the pole. 
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3.1.1.7 Set poles so that alternate crossarm gains face in the opposite 
directions, except at terminals and dead ends where the gains of the last two .-__ -=_._\ 
poles shall be on the ?ide facing the terminal or dead end. On unusually long ~ 

spans, set the poles so that the crossarm comes on the side of the pole away 
from the long span. Where pole top pins are used, they shall be on the 
opposite side of the pole from the gain, with the flat side against the pole. 

3.1.1.8 Set poles in alignment and plumb except at corners, terminals, 
angles, junctions, or other points of strain, where they shall be set and 
raked against the strain, not less than 2 inches for each 10 feet of pole 
length above grade, nor more than 4 inches for each 10 feet of pole length 
after conductors are installed at the required tension. 

3.1.1.9 Provide plastic pole roof with eight nailing tabs. Place on 
pole top and nail each tab down with a 1-1/4-inch nail. 

3.1.2 Anchors and Guys: Place anchors in line with the strain and as 
nearly as possible a distance from the pole equal to the vertical distance 
from the pole ground.line to the point of guy attachment on the pole. 

3.1.2.1 Set anchors in place with the anchor rod aligned with, and 
pointing directly at, the guy attachment on the pole with the anchor rod 
projecting 6 to 9 inches out of the ground to prevent burial of the rod eye. 

3.1.2.2 Complete the anchor and guy installation, dead end to dead end, 
and tighten the guy before wire stringing and sagging is begun on that line 
section. Effectively ground and bond guys to the system ground. 

3.1.3 Hardware: Install hardware with washer against the wo~d and with ., 
nuts and lock nuts applied wrench tight. 

3.1.4 Grounding: Grounding shall be as indicated _and shall conform to 
ANSI C2. 

3.1.4.l Make ground rod connections- on pole lines by thermit weld for 
all ground wire or wire to rod connections. 

3.1.4.2 Make thermit welds strictly in accordance with the 
manufacturer's written recommendations. Welds which have puffed up or which 
show convex surfaces indicating improper cleaning, are not acceptable. No 
mechanical connectors are required at thermit weldments. 

3.1.4.3 Ground noncurrent carrying metal parts of equipment or 
enclosures. 

3.1.4.4 The secondary neutral and the tank of each transformer shall be 
interconnected and connected to ground. 

3.1.4.5 Protect grounding conductors which are run on the surface of 
wood poles by wood molding. 
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_ .• .. .:-. Ccw:l~ct.0:.:.0 .. : Ccnductors shall be handle.a with all ca,r.e ne.ce.s.sciry 
1,\J p-cever«c nick:ing, kinking, gouging, flattening, or othe~wise def.O~t;l.g, .o:i:· 
w~akening the conductor or ~airing its cotlductivity. Remove all .<;4\:nv~:ged 
:.e.ctions of conductor and spli~e the conductor. 

3.1.5.l ~onductor splices, as installed, shall exceed the ultimate 
rated strength of the conductor and shall be of the type recommended by the 
~onductor manufacturer. No splice shall be permitted within 10 feet of any 
support. 

3.1.5.2 Ties on pin insulators shall be tight against the conductor and 
insulat0r .and ends shall be .turned •.do;wi. fla,-t a~a;inst the conductor so that no 
wire en~s project. 

3 .1. 5 .3 F,xistin_g condµctors .t.o be r.~in~t·<:sl+.ed .or resagged .shall l:>e 
strung to ''FINAL" sag table values ·;for •the p9:r:ti,.cular C.!'>nductor t:yµ.e and size 
involved. 

3.1.5.4 String new conductors to "INITIAL11 sag table values recommended 
by the .manufacturer for the conductor type and size of conductor and ruling 
span indicated. 

3.1.5.S Dead end fittings shall conform to the written recommendations 
of the conductor manufacturer and shall develop the full ultimate strength of 
the conductor. 

3.1.6 Risers: Secure conduits on poles by two hole galvanized steel 
pipe straps spaced no more than 4 feet apart. Ground metallic con.4'1\4-t.~. 

3. 2 FIELD TESTS: As an exception to requirements ,that ·rna;y ~b.e :S.t~~d 
elsewhere in the contract, the Contracting Officer shcili b.e g;tva,n 5 ~opkiUg 
days notice prior to all tests. 

3. 2 .1 Devices Subject to Manual Operation: Ea~h d~vj.J:)e subjec,t .to 
manual operation shall be operated at leas·t thr~ee time, :'?-empns.t;at~ljl.$ 
satis£actory operation each time. 

*** END OF S£C!T'ION '!<*-* 
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~ENERAL WAGE DECISI'-0N NO. scs·s-1.0 

Supersedes General Wage Dec1s1on No. SCSS-10 

State: SOUTH CAROLINA 

County(ies): Statewtde 

.construction 
iyp.e: 

~oam's\t-rw:~d.'.Gn 

&n.er-!t>pt1•tm:: 'f!tiAVY ANO ·:~Wteft·*"& 'WIAT~R-·-L?*N;E c:aN~¥Rl:JCTl'e'N PROJ~CTS 
(exc1'tad11't\g>Oa11 C&.F'l$'tr~ct ian 'P:ro.Y,e:ct~). 

'Mltttt'tf 111R't ion· 'Re-cord: 
~e. Pub11cat1on Date 
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U.S. Department of Labor 

BOILERMAKERS (TANK WORK) 
BRICKLAYERS 
CARPENTERS 
CEMENT MASONS/CONCRETE FINISHERS 
ELECTRICIANS/LINEMEN 
IRONWORKERS 
LABORERS: 

Unskilled 
Pipe1ayer 
Cha;n Saw 

MANHOLE BUILDERS 
PIPEFITTERS: 

Berkeley County 
Remaining Counties 

POWER EQUIPMENT OPERATORS: 
Back.hoe 
Bulldozer 
Crane 
Dragline 
Front End Loader 
Mechanic 
Motor Grader 
Scraper-Pan 

TRUCK DRIVERS 

, sca9-10 

WELDERS: Receive rate prescribed for craft 
whibh welding is incidental. 

Basic Fringe 
Hourly Benefits 

Rates 

12.96 3.315 
6.40 
7.42 
6.93 

10.08 
10.98 

4.25 
4.94 
4.63 
4.75 

12.40 1.73 
9.09 

6.40 
5.90 
7.98 
6.06 
5.79 
7.09 
7. 15 
5.48 
4.80 

performing operation to 

Un1·1sted classif icationj needed for work not included w1th1n the scope 
of the classifications listed may be added after award only as 
provided in the labor standards contract clauses (29 CFR; 5.5 (a) (1) 
(ii)). 
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