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I .O INTRODUCTION 

1.1 AUTHORITY 

Tetra Tech NUS, Incorporated (TtNUS) (formerly Brown 8 Root Environmental) has prepared this Basis of 

Design for the Engineering Field Activity - Chesapeake, Naval Facilities Engineering Command under the 

Comprehensive Long-Term Environmental Action Navy Contract Number N62472-90-D-1298, Contract 

Task Order (CTO) 304. This work is part of the Navy’s Installation Restoration Program, which is 

designed to identity contamination at Naval and Marine Corps facilities resulting from past operations and 

to institute corrective actions as necessary. The work completed under this task order is for the Federal 

Research Center at White Oak, formerly known as the Naval Surface Warfare Center (NSWC) White Oak, 

located in Silver Spring, Maryland. 

1.2 OBJECTIVE 

. .._ 

This report presents a Basis of Design for a removal action at Site 4, the Chemical Burial Area. A cost 

estimate has also been developed. The objectives of the removal action are to remediate comaminated 

soil and remove solid waste that is present at Site 4 to limit its potential as a source for groundwater 

contamination and to eliminate a potential threat to human health for future land users. 

These objectives were determined during an Engineering Evaluation/Cost Analysis (EE/CA) for Site 4 

(TtNUS, 1999). The removal action presented in this Basis of Design document was originally 

recommended in the EElCA and has been selected for use at Site 4 in the accompanying Action 

Memorandum. 

1.3 REPORT ORGANIZATION 

Section 1.0 provided this brief introduction. Section 2.0 presents a general discussion of the srte history 

and background. Section 3.0 provides information regarding waste characterization and regulatory 

requirements. Section 4.0 presents the design basis. The project schedule and project cost are 

presented in Sections 5.0 and 6.0, respectively. 
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2.0 SITE BACKGROUND 

The Chemical Burial Area is located south of Perimeter Road in the northeastern corner of the former 

NSWC-White Oak. A site layout map,for Site 4 is provided on Figure 2-l. The overall area of the site is 

approximately 1 .l acres. Land to the north of the site is private property and used as a quarry. An area in 

the southeastern corner of Site 4 was formerly used for telephone pole storage. 

The site was used from the mid-1950s until the early 1970s to dispose of chemicals. Previous 

investigations of the site were based on the belief that four discrete burial trenches were used.. Recent 

discussions with former NSWC-White Oak personnel have determined that disposal locations at Site 4 

were not confined to discrete trenches, but may have occurred throughout the three burial areas indicated 

on Figure 2-l. 

In preparation for disposal, an area was excavated to accommodate the amount of material to be 

disposed. Wastes reportedly disposed at Site 4 included acids, explosive compounds, k:erosene, 

chlorinated solvents, and unidentified laboratory compounds. The total volume of chemicals disposed in 

the area was estimated to be between 400 and 600 cubic feet. 

During the 1998 EE/CA field investigation, test trenches were excavated to identify the waste boundaries. 

Based on visual observations, findings from previous investigations, and analytical data from soil samples 

collected at Site 4, contaminated soil and solid waste are present beneath approximately one h,alf of the 

site (0.5 acres). Figure 2-2 illustrates the extent of buried waste and the test trench locations. Survey 

data for the test trenches are provided in Appendix A. 

The material present in Burial Area 3 was natural and undisturbed by human activity. This lack of physical 

evidence supports limited analytical data from this area and further indicates that this area was not used 

for disposal activities. Further action is not warranted for this portion of the site. 

Soil contamination exists at depths up to 22 feet below ground surface (bgs) in the other two burial areas, 

but the highest contaminant concentrations occur primarily between 6 and 14 feet bgs. This interval 

corresponds with the location of buried waste. Further discussion regarding site contaminants is provided 

in Section 3.0. 
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Based on visual observations of buried waste and analytical results, approximately 6,900 cubic y,ards (cy) 

of soil and solid waste require remediation under this removal action. This volume was calculated by 

measuring the area shown on Figure 2-2 and multiplying by an average depth of waste. Depths used to 

calculate the waste volume were 8 feet for the area north of Perimeter Road, IO feet for all of Burial Area 

1, including the material underlying Perimeter Road, and 8 feet for Burial Area 2. 
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3.0 WASTE CHARACTERIZATION AND REGULATORY REQUIREMENTS 

This section presents a chemical characterization of the soil at Site 4 and the regulatory criteria t:o be met 

during the removal action. 

3.1 WASTE CHARACTERIZATION 

All current and historic analytical data was screened against United States Environmental F’rotection 

Agency (USEPA) Region III residential Risk-Based Concentrations (RBCs). Analytical data is 

summarized in Table 3-l. There is no RBC value for lead, so analytical data were screened against the 

Office of Solid Waste and Emergency Response’s (OSWER) residential concentration for lead. 

Background concentrations of inorganics in subsurface soils at NSWC-White Oak are also provided on 

Table 3-1, although they were not used to screen analytical data. Background concentrations were 

presented in the Background Investigation Report (TtNUS, 1998). 

Table 3-2 summarizes the positive Toxicity Characteristic Leaching Procedure (TCLP) analytical data from 

composite samples that were collected during the EE/CA field investigation and compares the results to 

the regulatory levels. Based on the samples collected, material excavated for off-site disposal would not 

require classification as a hazardous waste. 

The primary compounds detected at concentrations above RBCs were inorganics, including aluminum, 

antimony, arsenic, cadmium, chromium, copper, iron, lead, manganese, mercury, silver, thallium, 

vanadium, and zinc. The inorganics most frequently detected above RBC were arsenic and iron. 

However, concentrations were within or slightly in excess of the background arsenic concentration. Iron, 

while detected at concentrations above background is an essential human nutrient and is not a significant 

contributor to human health risk. 

The only volatile organic compound (VOC) detected in excess of RBCs was 1,1,2,2-tetrachloroethane. 

Several semivolatile organic compounds (SVOCs), including 2-nitroaniline; benzo(a)anthracene; 

benzo(a)pryrene, benzo(b)fluoranthene; dibenzo(a,h)anthracene; and indeno(l,2,3-cd)pyrene, were 

detected in excess of RBCs and all of the maximum concentrations were from samples collected from the 

same trench (TPOl). Several explosives were detected in sample 04-TP-0902-0506, with RDX and 

1,3-dinitrotoluene exceeding RBCs. 4-Nitrotoluene was detected in three samples. It does not have an 

RBC value 
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TABLE 3-1 

SUMMARY ANALYTICAL DATA AND SCREENING CRITERIA 
BASIS OF DESIGN - SITE 4 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 2 

,e or 

I I’ -1 

:ted Location of Residential 

Parameter Detection Concentrations Maximum RBC “’ 1 Backwound (2) 1 PRGs”’ 1 

1 Frecwencvofl z- -I ’ 

Screening Levels 
I 

I 

VOLATILES (mglkg) 

“7 “Y., a .I . 

, 04-SB17-1214 70 NA 
- Butanone I II70 I 0.13 1 04-TP-10010708 4700 NA 120000 
Al-dlMlc! I iv72 I o.on46 - 0.059 I 4x2 780 NA 2oonn 

04-SB17-1214 22 NA i 
A.ql I 7nn NA 9r 

.__. -..- 

Benzene 
Carbon Disulfide 
Chlorobenzene 
Chloroform 

..- 

5l70 
?I72 
9i70 
5l70 

_.-_ ._ -.__- .--- 
0.0012 - 0.0314 !OO 

0.005 .--. 1 ..,., I .“. , -JO00 
0.0057 - 4.6 04-TP-040310’ ’ t irw I MA ’ Al00 

0.0004 - 0.006 04-TP-0301061 I40 
a. , I"" I I .r 1 I 7 

t 

07 
1 t 

100 
I 

NA E 
11170 1 0.0015 - 0.28 t 04-TP-01040708 786 NA I 20000 I --_-_ 

112. 0.003 4SLl 16000 NA 410000 
3i72 0.0043 - 0.35 4SL2 85 NA 760 
3149 0.0014 - 0.0022 04-TP-07010607 1600 NA 41000 
3l71 0.0022 - 0.129 04wSB” In- 1 A.9 ..I AIn 

Ill70 0.001 - 0.531 04-SB’ 
ll-IL14 , I NA I I I” 
17-1214 1 NA 1 41000 

I ‘IX’5 1 0.0011 -3.2 t CU-SB17-1214 1 58 I NA I 520 

Ethylbenzene 
M+p-Xylenes 
Methylene Chloride 
Styrene 
Tetrachloroethene 

Toluene 
_ _-. ._. L --- 

12l70 1 0.0025- 0.799 1 04-SB17-1214 1 1 S-960 I NA 1 410000 
Trichloroeth 
Xylenes, Total 
SEMIVG~TILES Imn/lm\ 

3 0.064 - 30 04-TP-OI640708 1 160 I NA I 4100 i 

640708 1 470 I NA I 12000 1 
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.sumARY ANALnlW OATA AND SCREENING CRITE~~~A 
BASIS OF DESIGN - SITE 4 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

Frequency of 
Range of 
Detected Location of 

Screening Levels 

Residential 

sr I Detection I Concentrationa 

IChromium @) 

1 Lead 

-. -- .- -. -- . . I u..,. 

4-TP-nnn9n506 1 3.9 0.179 
19 I I 247 

04-TP-04020506 1 2300 I ifilnnn 

“t 04-TP-07020607 1 I 2987 

‘-1216 1 - “““a. 

04-TP-01040708 1 
39 I 2.73 
39 n oal? 

I I 2300 I 84.2 islooo 

I 1147 I 2.8 04-TP-09020506 1 230 I NA sloe] ne 

Hydrocarbons (TPH) (lo) NA NA NA -- NA 
Dioxin (ICDD) I NA I NA I NA 0.0000046 NA 

1 USEPA Region III, 1998. 
2 Background Concentrations for Subsurface Soil at NSWC-White Oak. TtNUS, 1998. 
3 USEPA Region Ill, 1998. 
4 Based on withdrawn RtD. 
5 Value for naphthalene used. 
6 Value for hexavalent chromium used. 
7 Office of Solid Waste and Emergency Response (OSWER) Standard for Lead, residential, 
8 OSWER Standard for Lead, industrial. 
9 Value for 2,4dinitrotoluene used. 
10 Maryland UST Closure Regulations (COMAR 26.10) 
- No value available. 
NA Not applicable. 
Shaded cell indicates maximum concentration exceeded residential RBC for that parameter. 
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TABLE 3-2 

TCLP Analytical Results TCLP Analytical Results 
Toxicity Toxicity 

Parameter Parameter 1 
I I I I I 

04-TP-0113-C 04-TP-0113-C (‘I (‘I 1 04-TP-0505-C 04-TP-0505-C 12) 12) 1 04-TP-0608-C 04-TP-0608-C 13) 13) 1 04-TP-0805-C 04-TP-0805-C (4) (4) 1 Characteristic Characteristic @) 15) I 
VOLATILES (mg/L) VOLATILES (mg/L) 
IVinyl Chloride IVinyl Chloride I I ND ND I I 0.013 J 0.013 J I I ND ND I I 0.026 J 0.026 J I I 0.2 0.2 I I 
INORGANICS (mg/L) INORGANICS (mg/L) 

IBarium Barium I 0.194 0.194 I 0.944 0.944 I 0.109 0.109 I 0.105 0.105 I 100 100 I 
Cadmium Cadmium ND ND 0.0245 0.0245 ND ND ND ND 1 1 
Chromium Chromium ND ND 0.0053 0.0053 ND ND 0.0292 0.0292 5 5 
Lead Lead ND ND 0.444 0.444 ND ND ND ND 5 5 

POSITIVE TCLP ANALYTICAL DATA AND REGULATORY LIMITS 
BASIS OF DESIGN - SITE 4 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

1 Includes samples04-TP-0101-0809, 04-TP-0102-0708, 04-TP-0103-0809, 04-TP-0104-0708,04-TP-01050708,04-TP-0106-0708, 
04-TP0107-0708,04-TP-0108-0708,04-TP-0109-1012,04-TP-0110-1012,04-TP-0110D-1012,04-TP-0111-1012,04-TP-Ol12-1012. 

2 Includes samples 04-TP-0301-0607, 04-TP-0302-0506,04-TP-0303-0506,04-TP-0304-0910,04-TP-0305-0506, 04-TP-0305D-0506, 
04-TP-0306-0708,04-TP-0401-0708, 04-TP-0402-0506, 04-TP-0403-1011,04-TP-0404-0607, 04-TP-0405-0910, 04-TP-0501-1213, 04- 
TP-0502-1213,04-TP-0503-0607,04-TP-0504-1314. 

3 lncludessamples04-TP-0602-0506,04-TP-0603-1112,04-TP-0604-0809,04-TP-0601-1011,04-TP-0601D-1011,04-TP-0202-0910, 
04-TP-0203-0910,04-TP-0204-0807. 

4 lncludessamples04-TP-0701-0607,04-TP-0702-0607,04-TP-0703-1011,04-TP-0704-0607,04-TP-0704D-0607,04-TP-0801-1112, 
04-TP-0802-0607,04-TP-0803-0607. 

5 40 CFR Subpart C, Section 261.20. Table 1. 
ND Parameter not detected above detection limit 



I -, 

,- h The primary contaminant of concern at Site 4 is trichloroethylene (TCE), due to its presence in the 

underlying aquifer. TCE has been detected in soil samples from Site 4, but never in excess of its RBC 

value. TCE was detected in samples collected along the southern boundary of Burial Area 1 and 

scattered throughout Burial Area 2, primarily between 5 and 10 feet bgs. Other contaminants that were 

present, but below RBC values, were benzene, toluene, ethyl benzene, and xylene. Presence of these 

compounds further indicates that waste containing petroleum products may have been buried in t:his area, 

as noted during test pit excavation activities when petroleum odors were detected. 

Additional detail regarding the type and location of material found during the field investigation is provided 

in Section 3.3 of the EE/CA (TtNUS, 1999). 

3.2 PRELIMINARY REMOVAL GOALS 

The Preliminary Removal Goals (PRGs) for Site 4 subsurface soil are USEPA Region III industrbal RBCs. 

Industrial screening levels were selected based on the anticipated future use of the site. For inorganic 

analytes, the greater of the RBC concentration and base-wide background concentration will be used as 

the PRG. The PRGs are also provided in Table 3-l. Samples collected during the EWCA field 

investigation were not analyzed for total petroleum hydrocarbons (TPH) and dioxins. However, based on 

conditions noted in the field, these parameters have been added as removal action cleanup criteria. 

3.3 REGULATORY REQUIREMENTS 

The following section summarizes the applicable regulatory requirements for this removal action. All work 

must be performed in accordance with these regulations. 

3.3.1 Off-Site Transportation and Disposal 

Excavated material must be disposed of in accordance with appropriate federal and state regulations, 

including the Resource Conservation and Recovery Act (RCRA) characteristic hazardous waste 

regulations and land disposal restrictions. Excavated material will be sampled and analyzed to properly 

characterize it for off-site disposal. 

3.3.2 Air Emission Standards 

It is anticipated that only fugitive emissions will result from the removal action. The contractor must limit 

these emissions using techniques such as watering the work area and roadways during excavation and 

covering loaded rolloffs or trucks with tarps. 

129806/P 3-5 CT0 0304 



3.3.3 Excavations 

All work must be conducted in compliance with Title 29, Code of Federal Regulations, Part 1926 (29 CFR 

1926) Subpart P, Occupational Safety and Health Excavation Standard. 

3.3.4 Hazardous Waste Site Work 

All work must be conducted in compliance with 29 CFR 1910.120 and 1910.126, Hazardous Waste 

Operations and Emergency Response. 

3.3.5 Other Reauirements 

The removal action contractor will be responsible for conducting all activities in compliance with other 

codes and regulations. These responsibilities include, but are not limited to, the following: 

l Obtaining all required permits and authorizations (including erosion control plans) 

0 Performing utility clearances prior to any intrusive activities 

l Characterizing waste material for disposal 
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4.0 DESIGN BASIS 

4.1 PROJECT SCOPE 

The project will require the following tasks: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 
,’ - 

. 

. 

Obtain all permits, including approval of an erosion and sediment control plan 

Locate underground utilities 

Sample and characterize material for disposal 

Mobilize labor and equipment to the site 

Construct a decontamination pad for use during the project 

Install erosion and sediment control measures (silt fence) around the perimeter of the site 

Excavate soil and load into dump trucks 

Dispose of all waste materials off site 

Backfill the area with clean fill obtained from off site, including 6 inches of vegetative cover 

Vegetate the area with grass 

Replace asphalt 

Decontaminate all equipment 

Demobilize from the site 

4.2 ASSUMPTIONS 

Based on findings of previous investigations at Site 4, the following assumptions have been made to 

estimate the quantity of material to be excavated and disposed off site. 

l Material will be removed to depths of 9 to 12 feet bgs. 

l The total volume of material to be excavated and disposed has been estimated at 6,900 cy. This 

volume was determined and presented in the EUCA for Site 4 (TtNUS, 1999). 

l Excavated material will be characterized prior to excavation to facilitate excavation, loading, and 

immediate off-site disposal. 

,, _* 
l Of the 6,900 cy of material requiring disposal, approximately 20 percent (1,400 cy) will1 require 

incineration as hazardous waste. The remaining 80 percent (5,500 cy) will be disposed at a municipal 

waste landfill as nonhazardous solid waste. These quantities have been estimated based on findings 
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of the field investigation. Actual quantities may vary and all material must be properly characterized 

prior to shipment off site. 

l Confirmatory samples will be collected from the excavation. Prior to removal action implementation, a 

Confirmatory Sampling and Analysis Plan that will outline sampling frequency, methods, analytical 

parameters, and cleanup levels will be developed and. submitted to the USEPA and Maryland 

Department of the Environment for review and approval prior to project initiation. Plan development 

and implementation will be performed by TtNUS. 

l An area measuring approximately 1 acre will need to be vegetated following the removal action. 

l A section of Perimeter Road measuring 240 linear feet will be replaced following excavation. The 

asphalt roadway shall have the following cross section: 6 inches aggregate subbase, 4 inches asphalt 

binder, and 2 inches asphalt wear course. 
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5.0 SCHEDULE 

Based on the information provided in the previous sections of this report, it is estimated that this project 

will have the following schedule: 

Confirmatory Sampling and Analysis Plan ......................................................................... 4 weeks 

Pre-Construction Submittals, including Erosion and Sediment Control Plan ........................... 4-8 weeks 

Following approval of these documents, the removal action duration is estimated to be 12 weeks,, based 

on 8-hour workdays, and the following task durations: 

e Mobilization 5 days 

o Excavation (200 cy/day) 35 days 

0 Backfill (400 cy/day) 18 days 

l Demobilization 5 days 

_, ‘h 
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6.0 COST ESTIMATE 

Based on the information developed in the previous sections of this report, the following preliminary cost 

estimate was developed: 

Total Capital Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2,145,000 

See Appendix B for the cost estimate. 
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PROJECT SUMMARY 

Horizontal and Vertical Surveys were performed to determine the 
location and elevation of various test pits in the area 
designated as ‘Site 4 - Chemical Burial Area" located at the 
Naval Surface Warfare Center - White Oak (NSWC), Silver Spring, 
Maryland. 

Horizontal locations were referenced to existing survey traverse 
stations established by Donaldson, Garrett & Associates, Inc. 
while surveying Monitoring Well Locations at Site 4 in January, 
1998. The coordinate values of all the surveyed points are 
referenced to the Maryland State Plane Coordinate System, NAD 83 
Datum. 

Elevations were referenced to Mean Sea Level, National Geodetic 
,.> Vertical Datum, 1929 Adjustment(NGVD 29) The existing survey 

traverse stations described above were tied to existing USGS or 
NGS Benchmarks at NSWC. Elevations were determined by closed 
loop trigonometric leveling traverse. Error of closure was 
determined for each level loop and adjustments applied. 

The field surveys commenced on August 31, 1998 and completed on 
September 2, 1998. All work provided under the subcontract 
complies with all requirements of the specifications and engineer 
approved deviations. 



II. 

SITE 04- CHEMICAL BURIAL AREA 



---------------------------------,,-___,--------,----------i.-----------,,. 

Prepared by: DONALDSON, GARRETT & ASSOCIATES, INC. fCGDSO8890 
List-Coords/Brg-Azi N98-04 g/02/98 19:20:56 Factor: 1.0000000 
------------------------------------ ----------------._-----------_( 

-C-NO. Code North East 
17 500544.54054 1323902.84033 
18 18 500346.94600 1324452.16900 
19 19 500148.54424 1325007.91655 
55 55 500695.98634 1324652.78287 
56 56 501025,.97029 1324517.23273 
57 57 500970.51111 1323992.27696 
58 58 500772.80451 1323660.06251 
59 17 500544.66187 1323902.82549 

100 500909.77558 1324318.72175 
101 500928.16163 1324327.14984 
102 500921.54891 1324356.35665 
103 500935.50058 1324361.58443 
104 500975.36418 1324273.60515 
105 500973.67572 1324251.56062 
106 500951.61608 1324312.85807 
107 500961.44130 1324316.73084 
108 500947.40048 1324373.04968 
109 500938.87684 1324370.19589 
110 500933.19170 1324417.13680 
111 500943.21919 1324417.86418 
112 500946.43891 1324451.16242 
1.13 500936.87385 1324453.33115 

f'=-. 114 500948.50161 1324499.73589 
115 500957.86742 1324498.78964 
116 500967.41179 1324547.94998 
117 500955.93864 1324550.05344 
118 500965.96732 1324593.22816 
119 500976.14716 1324591.24894 
120 500977.56014 1324620.86415 
121 500963.31464 1324618.60215 
122 500954.99288 1324640.15325 
123 500970.17181 1324647.71796 
124 500949.76705 1324676.44040 
125 500936.28777 1324670.18870 
126 501046.36412 1324685.01887 
127 501055.99670 1324684.19424 
128 501066.76499 1324733.93634 
129 501048.78223 1324636.24519 
130 501039.43657 1324636.91854 
131 501032.80663 1324587.27892 
132 501042.52852 1324586.66462 
133 501033.35882 1324534.78829 
134 501023.18863 1324536.16750 
135 501013.04068 1324476.43872 
136 501023.73361 1324475.35241 
137 501031.46537 1324490.50068 
138 501004.22999 1324418.92594 

f-"~ 139 501013.65895 1324417.87860 
140 501004.55144 1324360.51766 
141 500994.05028 1324362.12921 
142 500984.10915 1324316.93434 
143 500994.28591 1324313.72849 
144 500986.93470 1324273.68721 

Elevation .Desc. 
264.480 DEL 17 
290.590 DEL I.8 CX 
288.332 DEL 19 CK 
302.132 DEL 55 
278.485 DEL 56 
269.632 DEL 57 
257.173 DEL 58 
264.562 DEL 17 
284.035 04TPll 
281.041 04TPll 
282.806 TP12 
280.879 TP12 
276.673 EG/EA RD 
276.748 EG/EA RD 
279.443 EG RD 
278.894 EG RD 
280,758 EG RD 
281.321 EG RD 
282.347 EG RD 
281.752 EC RD 
281.772 EG RD 
282.303 EG RD 
281.903 EG RD 
281.564 EG RD 
281.202 EG RD 
281.844 EG RD 
282.542 END G RD BGN A RD 
282.276 END G RD BGN A RD 
283.604 EARD 
283.716 EARD 
285.590 EARD 
285.035 EARD 
287.174 EA RD 
287.746 EARD 
284.883 EARD 
285.183 EARD 
288.482 PP.2434 
282.612 EARD 
282.845 EARD 
280.792 EARD 
280.821 FARD 
278.727 EA RD 
270.827 EA RD 
276.886 EARD 
277.041 EARD 
277.293 PP-930 
276.317 EARD 
276.042 EARD 
275.307 EARD 
276.058 EA RD 
275.931 EA RD 
275.335 EA RD 
275.532 EA RD 



. 

'145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 . 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 ' 

500983.96190 1324249.89208 275.889 
500979.70588 1324191.45337 275.245 
500969.63108 1324192.51295 275.555 
500994.54170 1324240.96365 274.439 
500991.71397 1324359.51817 276.059 
501035.10859 1324635.81213 282.517 
501034.87553 1324633.70178 282.535 
501032.34784 1324618.94398 281.919 
501030.96152 1324609.10926 281.731 
501028.13241 1324589.46338 280.655 
501021.98407 1324544.78486 278.900 
501018.53046 1324522.05506 277.539 
501011.51448 1324479.89654 276.667 
501009.44098 1324462.88370 276.632 
501005.86446 1324438.48904 276.228 
501001.39796 1324408.49763 275.993 
500995.50071 1324384.90743 276.114 
500991.98761 1324361.73780 276.252 
501007.85921 1324452.38846 276.653 
500954.00423 1324459.94128 281.592 
500957.06638 1324459.77343 281.467 
500967.80241 1324458.21629 280.060 
500977.61039 1324457.10926 278.607 
500987.57525 1324455.50678 278.060 
500991.39776 1324454.81829 277.875 
500999.35762 1324453.56056 277.419 
501015.59504 1324505.63537 277.728 
500966.77482 1324515.52853 281.257 
500968.83021 1324514.94147 281.325 
500970.77951 1324514.59042 281.070 
500982.34628 1324511.96425 280.383 
500993.01181 1324509.80545 279.690 
501001.83645 1324508.11711 278.803 
501013.48228 1324506.04725 277.996 
500948.20014 1324440.69875 281.934 
500956.28802 1324474.84090 281.496 
500956.74377 1324473.62787 281.470 
500953.13583 1324462.17643 281.708 
500951.15150 1324454.48964 281.698 
500949.82897 1324445.68709 281.926 
500969.93831 1324537.72594 281.484 
500978.97263 1324636.81588 284.222 
500979.36263 1324636.66468 284.309 
500980.64720 1324615.08831 283.194 
500978.05706 1324586.92187 282.252 
500975.06455 1324568.25777 281.598 
500972.39945 1324554.78192 281.381 
500972.06267 1324552.57477 281.350 
500970.36317 1324542.94986 281.404 
500985.41874 1324605.55645 282.820 
501030.35016 1324604.45083 281.435 
501022.28461 1324604.69811 281.952 
501012.36580 1324604.96721 281.972 
501062.38234 1324605.13698 282.270 
500993.47083 1324605.44541 282.737 
500965.66382 1324598.45142 282.253 
500954.72957 1324551.67798 282.140 
500956.77783 1324561.05256 281.930 
500959.72374 1324570.70892 282.081 
500963.01809 1324584.20714 282.240 

EARD 
EARD 
EARD 
PP.7226 
04TPOl 
04TPOl 
04TP0112 
04TPOlll 
04TPOllO 
04TP0109 
04TPO108 
04TPO107 
04TPO106 
04TP0105 
04TP0104 
04TP0103 
04TP0102 
04TPOlOl 
04TPO4 
04TPo4 
04TP0405 
04TPO406 
04TPo404 
04TP0403 
04TPO402 
04TP0401 
04TP03 
04TP03 
04TPO306 
04TP0305 
04TP0304 
04TPo303 
04TPO302 
04TP0301 
04TP05 
04TP05 
04TPo504 
04TPO503 
04TP0502 
04TP0501 
04TP06 
04TP06 
04TPO607 
04TPO606 
04TPO605 
04TP0604 
04TP0603 
04TP0602 
04TP0601 
04TP02 
04TP02 
04TP0201 
04TP0202 
04TP0203 
04TP0204 
04TP08 
04TP08 
04TP0803 
04TP0802 
04TP0801 



500952.82072 1324615.23390 
500946.05301 1324601.02423 
500944.21288 1324594.33796 
500935.35647 1324588'.34010 
500935.02277 1324588.05286 
500929.87011 1324586.13199 
500904.62687 1324570.59872 
500901.48376 1324570.12214 
500898.43235 1324569.49609 
500885.18195 1324573.96761 
500878.48417 1324587.31460 
500950.83006 1324558.52169 
500951.46481 1324556.77408 
500935.60502 1324556.90679 
500938.50888 1324526.57554 
500937.42239 1324537.08026 
500937.17108 1324541.85634 
500914.88316 1324554.30881 
500912.15357 1324521.86621 
500912.78375 1324530.37524 
500896.38257 1324545.35938 
500894.36535 1324524.93268 
500896.46292 1324536.67081 
500882.75867 1324550.80470 
500876.89468 1324558.41741 
500876.23456 1324542.89583 
500868.81489 1324532.86537 
500883.06853 1324534.23789 
500880.89746 1324520.38163 
501024.34239 1324475.61155 
501041.82005 1324472.73208 
501038.11991 1324473.45853 

l 

205 
206 
207 
208 
209 i.--.. 
?lO 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 

,- '9% 234 
235 
236 

286.067 04TP07I 
284.527 04TP071 
283.558 04TP0704 
284.306 04TPO706 
284.349 04TP07E07 
284.430 04TPo705 
285.806 04TPo703 
285.948 04TPO702 
286.301 04TPo7 
290.248 04TP7D 
294.000 04TP7D 
281.463 04TPO806 
281.410 04TPO804 
283.037 04TP09 
281.778 04TPo9 
281.958 04TPo902 
281.813 04TP0901 
284.364 04TP13 
283.080 04TP13 
283.930 04TP1301 
285.899 04TPlO 
286.525 04TPlO 
285.807 04TPlOOl 
286.677 04TP07B 
290.892 04TP07C 
286.497 04TP0701 
291.134 04TP07B 
286.673 04TP07A 
289.249 04TP07A 
277.293 04TP014 
275.964 04TPO14 
276.180 04TPl401 

--c .“._W. .* - --w--s 



Trepared by: DONALDSON, GARRETT & ASSOCIATES, INC. #CGDSO8890 
N98-04 g/02/98 19:12:34 Factor: 1.0000000 

1: Job: N98-04 
Operator: js, jp 
Date: 09/01/98 

Line: Inst. 
e Desc. 

2: 18 
12:38:21 

3: 
DEL 55 

4: 
DEL 55 R 

5: 
DEL 19 CK 

6: 55 
13:05:42 

7: 
DEL 56 

8: 
DEL 56 R 

9: 
DEL 18 CX 

10: 56 
13:32:51 

11: 
DEL 57 

12: 
DEL 57 R 

13: 
DEL 55 CK 

14: 57 
13:57:11 

15: 
DEL 58 

16: 
DEL 58 R 

17: 
DEL 56 CX 

18: 58 
14:16:35 

19: 
DEL 17 

20: 
DEL 17 R 

H.I. B.S. Rod-Ht H.Angle H.Dist: V.Dist F.S. cc 

5.310 19 5.230 0.00000 590.106 -2.240 09/01/ 91 

5.000 280.14300 402.611 11.310 55 5: 

5.000 100.14270 402.615 11.168 55 5f 

5.230 179.59550 590.095 -2.437 19 l! 

5.700 18 5.120 0.00000 402.560 -12.055 09/01/ 91 

10.000 127.46530 356.738 

10.000 307.46450 356.733 

5.120 180.00040 402.556 

-19.298 56 5( 

-19.393 56 5( 

-12.174 1 I 

5.810 55 10.400 0.00010 356.749 28.298 09/01/ 9: 

5.410 106.18080 527.880 

5.410 286.18030 527.867 

10.400 180.00020 356.739 

-9.173 57 5' 

-9.365 57 5' 

28.179 55 5 

5.580 56 5.410 0.00000 527.856 8.814 09/01/ 9 

5.000 155.16270 386.622 -12.974 58 5 

5.000 335.16200 386.618 -13.092 58 5 

5.410 180.00010 527.859 8.643 56 5 

5.610 57 5.380 0.00010 386.565 12.289 09/01/ 9 

Temperature: 
Pressure: 

5.000 

'5.000 

73.584.50 333.140 

253.58420 333.142 

6.826 59 1 

6.734 59 1 



21: 
DEL 57 CK 

22: 56 
15:06:51 r--"\, 

5.600 57 5.000 0.00000 527.916 

23: 
04TPll 

24: 56 
15:14:00 

5.600 57 5.540 0.00010 527.856 -8.858 09/01/ 9f 

25: 
04TPll 

26: 
TP12 

27: 
TP12 

28: 
EG/EA RD 

29: 
EG/EA RD 

30: 
EG RD 

31: 
EG RD 

32: 
EG RD 

33: 

END G RD BGN A RD 
43: 

END G RD BGN A RD 
44: 

EA RD 
45: 

EA RD 
i "-=x 4 6 : 

.A RD 
47: 

EA RD 
48: 

, 

EA RD 

-3G RD 
34: 

EG RD 
35: 

EG RD 
36: 

EG RD 
37: 

EG RD 
38: 

EG RD 
39: 

EG RD 
40: 

EG RD 
41: 

EG RD 
42: 

5.380 179.59550 386.568 

5.000 335.41200 230.017 4.950 100 

5.000 338.48090 

5.000 

5.000 

219.58370 

333.02390 

5.000 335.51500 

5.000 

5.000 

211.04120 

354.17470 

5.000 354.53430 

5.000 

5.000 

217.45030 

346.02200 

5.000 348.11270 

5.000 

5.000 

337.26370 

5.000 

216.02030 

335.23300 

5.000 

5.000 

323.12130 

5.000 

209.11010 

326.14400 

5.000 

5.000 

315.44560 

5.000 

211.36310 

311.40470 

5.000 288.45290 

5.000 291.11020 

5.000 248.21050 

5.000 250.55140 

5.000 224.19270 

12.182 57 5; 

-9.417 09/01/ 9E 

213.771 1.956 101 

191.794 3.721 102 

180.031 1.794 103 

248.828 -2.412 104 

270.770 -2.337 105 

217.480 0.358 106 

210.630 -0.191 107 

164.201 1.673 108 

170.895 2.236 109 

136.481 3.262 110 

129.313 2.667 111 

103.395 2.687 112 

109.643 3.218 113 

79.420 2.818 114 

70.556 2.479 115 

66.126 2.117 116 

77.341 2.759 117 

96.828 3.457 118' 

89.223 3.191 119 

114.381 4.519 120 

119.170 4.631 121 

141.941 6.505 122 

141.915 5.950 123 

176.505 8.089 -124 
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49: 
EA RD 

50: 
EARD 

51: 
EARD 

52: 
PP-2434 

53: 
EARD 

54: 
EARD 

55: 
EA RD 

56: 
EARD 

57: 
EA RD 

58: 
EA RD 

59: 
EA RD 

60: 
EA RD 

61: 
PP-930 

62: 
EA RD 

63: 
EA RD 

64: 
EA RD 

65: 
EA RD 

66: 
EA RD 

67: 
EA RD 

68: 
EA RD 

69: 
EA RD 

70: 
EA RD 

71: 
EA RD 

72: 
PP.7226 

73: 
04TPOl 

74: 
04TPOl 

75: 
04TP0112 

76: 
04TPOlll 

77: 
04TPOllO 

78: 
04TP0109 

5.000 216.24550 177.309 8.661 125 

5.000 179.06030 169.021 5.798 126 

5.000 175.50090 169.640 6.098 127 

5.000 175.22110 220.510 9.397 12b 

5.000 175.10490 121.179 3.527 129 

5.000 179.36410 120.441 3.760 130 

5.000 180.27240 70.379 1.707 131 

5.000 172.37030 71.379 1.736 132 

5.000 163.12230 19.047 -0.358 133 

5.000 194.23180 19.138 -0.258 134 

5.000 348.26420 42.794 -2.199 135 

5.000 2.58260 41.940 -2.044 136 

5.000 17.38490 27.291 -1.792 137 

5.000 353.33390 100.682 -2.768 138 

5.000 358.58020 100.114 -3.043 139 

5.800 358.14540 158.172 -2.978 141 

5.800 354.24070 158.354 -2.227 141 

5.000 354.13350 204.626 -3.154 142 

5.000 357.10530 205.956 -3.750 143 

5.000 356.55300 246.654 -3.553 144 

5.000 357.06030 270.621 -3.196 145 

5.000 357.56540 329.048 -3.840 146 

5.000 356.11170 329.571 -3.530 147 

5.000 359.32270 278.051 -4.646 148 

5.000 353.46350 161.392 -3.026 149 

5.000 181.37270 118.931 3.432 150 

5.000 181.39310 116.809 3.450 151 

5.000 182.26350 101.911 2.834 157 

5.000 182.55170 92.012 2.646 153 

5.000 184.18590 72.263 1.570 154 



. 
’ 79: 

04TPO108 
80: 

04TP0107 
eF*, 81: 

14TP0106 
82: 

04TP0105 
83: 

04TP0104 
84: 

04TP0103 
85: 

04TP0102 
86: 

04TPOlOl 
87: 

04TP04 
88: 

04TP04 
89: 

04TP0405 
90: 

04TP0406 
91: 

04TP0404 
92: 

04TP0403 
93: 

":"%+04TP0402 
94: 

04TP0401 
95: 

04TP03 
96: 

04TP03 
97: 

04TP0306 
98: 

04TP0305 
99: 

04TP0304 
100: 
04TP0303 
101: 
04TP0302 
102: 
04TP0301 
103: 
04TPo5 
104: 
04TP05 
105: 
04TP0504 

'muh 106 : 
04TP0503 
107: 
04TP0502 
108: 
04TP0501 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

194.15480 

243.04500 

344.51560 

349.06530 

351.42270 

353.17490 

353.03500 

353.42110 

350.25330 

314.33140 

315.51210 

321.26450 

327.13110 

334.08540 

337.02530 

343.20520 

324.12520 

277.40480 

278.19380 

278.46190 

282.55020 

288.43500 

296.43230 

317.52540 

320.34190 

307.20440 

308.14140 

313.07010 

316.00510 

319.14550 

27.839 

8.866 

40.037 

56.807 

81.270 

111.477 

135.788 

159.165 

67.326 

91.986 

89.718 

82.864 

77.159 

72.693 

71.350 

69.010 

15.561 

59.220 

57.186 

55.254 

43.941 

33.785 

25.798 

16.765 

109.113 

81.564 

81.815 

91.302 

97.645 

104.481 

-0.185 

-1.546 

-2.418 

-2.453 

-2.857 

-3 .,,092 

-2.971 

-2.833 

-2.432 

2.507 

2.382 

0.975 

-0.478 

-1.025 

-1.210 

-1.666 

-1.357 

2.172 

2.240 

1.985 

1.298 

0.605 

-0.282 

-1.089 

2.849 

2,411 

2.385 

2.623 

2-613 

2.841 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 

181 

182 

183 

184 



,109:’ 
04TP06 
110: 
04TP06 
111: 
04TP0607 
112: 
04TP0606 
113: 
04TP0605 
114: 
04TP0604 
115: 
04TP0603 
116: 
04TP0602 
117: 
04TP0601 
118: 
04TP02 
119: . 
04TP02 
120: 
04TP0201 
121: 
04TP0202 
122: 
04TP0203 
123: 
04TP0204 
124: 
04TP08 
125: 
04TP08 
126: 
04TP0803 
127: 
04TP0802 
128: 
04TP0801 
129: 
04TP071 
130: 
04TP071 
131: 
04TPO704 
132: 
04TP0706 
133: 
04TP07E07 
134: 
04TPO705 
135: 
04TPo703 
136: 
04TPO702 
137: 
04TP07 
138: 
04TP7D ' 

5.000 255.56290 

5;ooo 207.29110 

5.000 207.20560 

5.000 210.52580 

5.000 220.32260 

5.000 230.57500 

5.000 241.00120 

5.000 242.46550 

5.000 251.12410 

5.000 210.41310 

5.000 183.09220 

5.000 188.26380 

5.000 194.50430 

5.000 201.03060 

5.000 206.15210 

5.000 222.37320 

5.000 250.13370 

5.000 243.41050 

5.000 237.07100 

5.000 229.15280 

5.000 222.46090 

5.000 229.40310 

5.000 232.42300 

12.000 237.54310 

12.000 238.07240 

12.000 240.23320 

5.000 252.17290 

5.000 253.00440 

5.000 253.44520 

5.000 254.04570 

59.662 

128.487 

128.204 

107.842 

84.571 

72.076 

65.420 

64.460 

61.266 

97.188 

87.328 

87.543 

88.783 

91.014 

94.009 

101.160 

79.131 

81.901 

85.137 

91.916 

122.291 

115.792 

112.381 

115.183 

115.269 

118.247 

132.560 

135.256 

137.831 

151.790 

2,399 

5.137 

5.224 

4.109 

3.167 

2.513 

2.296 

2.265 

2.319 

3.735 

2.350 

2.867 

2.887 

3.185 

3.652 

3.168 

3.055 

2.845 

2.996 

3.155 

6.982 

5.442 

4.473 

12.221 

12.264 

12.345 

6.721 

6.863 

7.216 

11.163 

185 

186 

18- 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

2c 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

2? 

213 

214 



. . 

'139: 
04TP7D 
140: 
04TP0806 
141 : ,,'"" 
04TP0804 
142: 
04TPO9 
143: 
04TP09 
144: 
04TP0902 
145: 
04TPO901 
146: 
04TP13 
147: 
04TP13 
148: 
04TP1301 
149: 
04TPlO 
150: 
04TPlO 
151: 
04TPlOOl 
152: 
04TP07B 
153: 

,/,OQTP07C 
154: 
04TP0701 
155: 
04TP07B 
156: 
04TP07A 
157: 
04TP07A 

158: 56 
09:33:38 

159 : 
04TP014 
160: 
04TP014 
161: 
04TP1401 

5.000 

5.000' 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 

5.500 

5.000 

5.000 

6.000 

6.400 

5.000 

5.000 

5.000 

5.000 

5.000 

5.100 

5.570 57 5.000 359.59590 527.906 -9.391 09/02/ 9l 

5.000 3.47260 41.653 -1.762 234 

5.000 25.38050 47.239 -3.091 235 

.5.000 21.32330 45.429 -2.875 236 

250.36540 163.290 14.915 215 

247.14330 85.737 2.378 216 

248.04310 84.348 2.325 217 

252.19390 98.691 3,952 218 

269.56010 87.959 2.693 219 

263.23500 90.745 2.873 220 

260.31570 92.150 2.728 221 

257.34270 117.111 5.279 222 

273.41590 113.911 4.495 223 

269.24280 113.947 4.845 224 

263.47060 132.605 6.814 225 

272.40570 131.830 8.440 226 

267.29420 130.958 8.122 227 

262.50160 147.094 7.592 228 

260.35140 154.660 11.807 229 

266.18200 151.919 7.412 230 

270.21010 157.931 12.049 231 

269.14410 143.910 7.588 232 

274.47150 145.107 10.264 233 

----------------------------------------------------------------------------- 

Prepared by: DONALDSON, GARRETT & ASSOCIATES, INC. #CGDSO8890 
Coord-storage N98-04 g/02/98 19:13:41 Factor: 1.0000000 

Pt.No. Code North East Elevation Desc. 

--~-~--~-------~-~~----~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~----~~~~~~~------~~~-- 

Prepared by: DONALDSON, GARRETT & ASSOCIATES, INC. #CGDSO8890. 



NAVAL SURFACE WARFARE CENTER - WHITE OAK 
SILVER SPRING, MARYLAND 

DESIGNATION NORTH EAST ELEVATION 

04TPOl 500,991.71 1,324,359.52 276.06 
04TPOl 501,035.11 1,324,635.81 282.52 
04TPOlOl 500,991.99 1,324,361.74 276.25 
04TP0102 500,995.50 1,324,384.91 276.11 
04TP0103 501,001.40 1,324,408.50 275.99 
04TP0 104 501,005.86 1,324,438.49 276.23 
04TP0105 501,009.44 1.324,462.88 '276.63 
04TP0106 501 ,011 Sl 1.324.479.90 276.67 
04TP0107 501 ,018.53 1,324,522.06 277.54 
04TP0 108 601,021.98 1,324,544.79 278.90 
04TP0109 501,028.13 1,324,589.46 280.65 
04TP0 110 501,030.96 1,324,609.11 281.73 
04TPOlll 501,032.35 1,324,618.94 281.92 
04TP0112 501.034.88 1,324,633.70 282.53 
04TP0 14 501,024.34 1,324,475.61 277.29 
04TP014 501,041.82 1,324,472.73 275.96 
04TP02 500,985.42 1,324,605.56 282.82 
04TP02 501,030.35 1,324,604.45 281.43 
04TP0201 501,022.29 1,324,604.70 281.95 
04TP0202 501 ,012.37 1,324,604.97 281.97 
04TP0203 501,002.38 1,324,605.14 282.27 
04TP0204 500,993.47 1,324,605.45 282.74 
04TP03 501 ,015.60 1,324,505.64 277.73 
04TP03 500,966.78 1,324,515.53 281.26 
04TP0301 501,013.48 1,324,506.05 278.00 
04TP0302 501,001.84 1,324,508.12 278.80 
04TP0303 500,993.Ol 1,324,509.81 279.69 
04TP0304 500,982.35 1,324,511.96 280.38 
04TP0305 500,970.78 1,324,514.59 281.07 
04TP0306 500,968.83 1,324,514.94 281.32 
04TP04 501,007.86 1,324,452.39 276.65 
04TP04 500,954.00 1,324,459.94 281.59 
04TP040 1 500,999.36 1,324,453.56 277.42 
04TP0402 500,991.40 1.324.454.82 277.87 
04TP0403 500,987.58 1,324,455.51 278.06 
04TP0404 500,977.61 1,324,457.11 278.61 
04TP0405 500,957.07 1,324,459.77 281.47 
04TP0406 500,967.80 1,324,458.22 280.06 
04TP05 500,948.20 1,324,440.70 281.93 
04TP05 500,956.29 1,324,474.84 281.50 
04TP0501 500.949.83 1.324.445.69 281.93 

TEST PIT LOCATIONS 



04TP0502 
04TP0503 
04TP0504 
04TP06 
04TP06 
04TP0601 
04TP0602 
04TP0603 
04TP0604 
04TP0605 
04TP0606 
04TP0607 
04TP07 
04TPO701 
04TP0702 
04TP0703 
04TP0704 
04TP0705 
04TP0706 
04TP07A 
04TP07A 
04TP07B 
04TP07B 
04TP07C 
04TP07E07 
04TP071 
04TP071 
04TP08 
04TP08 
04TP0801 
04TP0802 
04TP0803 
04TP0804 
04TP0806 
04TP09 
04TP09 
04TP0901 
04TP0902 
04TPlO 
04TPlO 
04TPlOOl 
04TPll 
04TPll 
04TPl2 
04TP13 
04TPl3 
04TP1301 
04TPl401 
04TP7D 

500,951.15 
500,953.14 1,324,462.18 
500,956.74 1,324,473.63 
500,969.94 1,324,537.73 
500.978.97 1,324,636.82 
500,970.36 1,324,542.95 
500.972.06 1,324,552.58 
500,972.40 1,324,554.78 
500,975.07 1,324,568.26 
500,978.06 1,324,586.92 
500.980.65 1,324,615.09 
500,979.36 1,324,636.67 
500.898.43 1.324,569.50 
500,876.24 ?,324,542.90 
500,901.48 1,324,570.12 
500.904.63 1,324,570.60 
500.944.21 ? ,324,594.34 
500,929.87 1.324,586.13 
500,935.36 1,324,588.34 
500,883.07 1,324,534.24 
500,880.90 1,324,520.38 
500,882.76 1,324,550.81 
500,868.82 1,324,532.87 
500,876.90 1,324,558.42 
500,935.02 1,324,588.05 
500,952.82 1,324,615.23 
500,946.05 1,324,601.02 
500.965.66 1,324,598.45 
500,954.73 1,324,551.68 
500,963.02 1,324,584.21 
500,959.72 1,324,570.71 
500,956.78 1,324,561.05 
500,951.47 1,324,556.77 
500,950.83 1,324,558.52 
500,935.61 1,324,556.91 
500,938.51 1,324,526.58 
500,937.17 1,324,541.86 
500.937.42 1,324,537.08 
500,896.38 1,324,545.36 
500,894.37 1,324,524.93 
500,896.46 1,324,536.67 
500,909.78 1,324,318.72 
500,928.16 1,324,327.15 
500,921.55 1,324,356.36 
500,914.88 1,324,554.31 
500,912.15 1,324,521.87 
500,912.78 1,324,530.38 
501,038.12 1,324,473.46 
500,885.18 1,324,573.97 

1,324,454.49 281.70 
281.71 
281.47 
281.48 
284.22 
281.40 
281.35 
281.38 
281.60 
282.25 
283.19 
284.31 
286.30 
286.50 
285.95 
285.81 
283.56 
284.43 
284.31 
286.67 
289.25 
286.68 
291.13 
290.89 
284.35 
286.07 
284.53 
282.25 
282.14 
282.24 
282.08 
281.93 
281.41 
281.46 
283.04 
281.78 
281.81 
281.96 
285.90 
286.52 
285.81 
284.03 
281.04 
282.81 
284.36 
283.08 
283.93 
276.18 
290.25 



04TP7D 500,878.48 1,324,587.32 294.00 
04TP12 500,935.50 1,324,361.58 280.88 



APPENDIX B 

COST ESTIMATE 



i-r j Basis of Design - Site 4 
The former Naval Surface Warfare Center-White Oak 
Silver Spring, Maryland 

Cost Estimate AssumrHions 

The prices used .in the cost estimates are from one of the following sources: 
ECHOS Environmental Restoration Unit Cost Book, 1998 
Means Site Work and Landscape Cost Data, lFh Edition, 1998 
Past experience with similar technologies/processes 

It was assumed that the contractor would staff a project with 5 people from the company 1:o provide 
oversight: 

Site Supervisor Site Engineer 
Job Foreman Health and Safety Officer 
Project Accountant 

Per diem would be paid for the first 2 weeks (14 days) of the project duration. All other field crew 
members (equipment operator, laborers, etc.) would be hired locally. 

A Project Manager and Project Engineer would work in the office, and be dedicated to the project half 
time. 

Daily and weekly labor costs are based on 8-hour work days and 40-hour work weeks. 

;_ .,,\. 
Estimated project duration is 3 months (22 working days per month), based on the following task 
durations: 

Mobilization 5 days 
Includes equipment and personnel mobilization, utility connection, site survey 

Excavation (200 cy/day) 35 days 
Backfill (400 cy/day) 18 days 
Demobilization 5 days 

Includes vegetation, asphalt replacement, equipment and personnel demobilization 
Note: Time required to prepare pre- and post-construction submittals is in addition to the 
durations outlined above. 

The site would not require clearing and grubbing prior to excavation. Minimal surveying would be 
necessary. No post-construction survey would be performed. 

Twenty percent of the soil and waste excavated (1,385 cy) would require off-site disposal at a RCRA 
incinerator. 

The majority of soil excavation would be performed in Level D personal protective equipment (addition of 
tyvek coverall). Labor costs were increased by 18% to account for decreases in efficiency due to the 
PPE. 

., “i,h, 

Based on conditions encountered during the EE/CA field investigation, Level C PPE (respiratory 
protection) is anticipated. It was assumed that equipment operators and laborers would be required to 
wear Level C PPE 20% of the time during excavation (or 7 days). Labor costs were increased by 45% 
and equipment costs increased 25% to account for decreases in efficiency due to the PPE. 

All other field work would be performed in standard construction clothing. 



The Navy would perform confirmatory sampling. As such, sampling and analysis costs have not been 
included in the design estimate. 

The portion of Perimeter Road removed during excavation would be replaced with 6 inches of gravel, 4 
inches of asphalt binder, and 2 inches of asphalt wear. 



NSWC -WHITE OAK 

. SILVER SPRING, MARYLAND 

SITE 4 -CHEMICAL BURIAL AREA 

EXCAVATION, OFFSITE INCINERATION OR OFF-SITE LANDFILL DISPOSAL, SITE RESTORATION 

Item Quantity Unrt Subcontract 
unit cost txtended Cost 

Material Labor Equipment Subcontract Material Labor Comments 

1.1 Office Trailer (1) 

1.2 Storage Trailer (I) 

1.3 Construction Survey 

1.4 Utilii Hook-ups (electric and phone) 

1.5 Site Utilities _ usage 

1.6 Personnel Mobilization/Demobilization 

1.7 Equipment Mobilization/Demobilization 

1.6 Per diem 

2 DECONTAMINATION 

2.1 Truck Decontamination Pad 

2.2 Clean Water Storage Tank 

2.3 Spent Water Storage Tank 

2.4 Pressure Washer 

2.5 Transportation and Disposal of Decontamination Water 

2.6 Waste Profile Decontamination Water 

3 EXCAVATION 

3.1 Excavator/w operator to excavate/load buried waste 

3.2 Excavator/w operator (Level C) 

3.3 Photoionization Detector to screen ercav man 

3.4 Laborers for PID. logistics 

3.5 Laborers for PID, logistics (Level C) 

4 OFF-SITE DISPOSAL 

4.1 Transport treated waste to RCRA Incinerator (90@340 mi) 

4.2 Dispose of material at RCRA Incinerator 

4.3 Transport treated waste to MSW Landfill (359@50 mi) 

4.4 Dispose of material at MSW Landfill 

4.5 Waste Disposal Application Fees 

4.6 Truck Scale 

5 SITE RESTORATION 

5.1 Remove decor? pad and dispose 

5.2 Import fill material 

5.3 Place, grade, and compact fill material 

5.4 Import vegetative cover 

5.5 Place, grade ~eg.hti~~ cover 

5.6 Vegetate site 

5.7 Replace Perimeter Road 

5.6 Disconnedirtilities 

6 OFFICE SUPPORT/FIELD SUPPORT 

6.1 Site Supervisor 

6.2 Job Foreman 

6.3 Project Accountant 

6.4 Health and Safety Dfficer 

6.5 Site Engineer 

6 6 Project Manager (office - l/2 time) 

6.7 Project Engineer (office _ 112 time) 

7 PROJECT DOCUMENTATION 

7.1 Pre- and Post-construction submittals 

3 mo 

3 n-lo 

1 Is 

1 IS 

3 mo 

10 ea 

2 ea 

70 mn dy 

1 Is 

3 mo 
3 mo 

2.5 mo 

2245 Ll=l 
I Is 

28 day 
7 day 

35 day 
90 W 
21 W 

30600 mi 

1800 ton 

17950 mi 

7170 ton 

1 IS 

2 mo 

80 CY 
6521 =Y 
6521 CY 

404 =Y 
404 =Y 

43.6 msf 

240 If 

1 IS 

$1,000.00 

$1,500.00 

$2,000.00 

$5,818.40 56,618 70 

$2.00 

51,ooi.oo 

$260.00 

$319.58 

$194.94 

5239.54 

$1.97 

$500.00 

$1 97 

$35.00 

$2.000.00 

535.00 

$500.00 

$6.07 

$14.92 

$26.00 

$7.67 

$0.26 50.51 

$0.30 50.83 

$7.00 $7.35 

$4.39 $439 

13 week 5980.00 

13 week $674.00 

13 week $550.00 

13 week $647.00 

13 week $663.00 

6.5 week $1,158.00 

6.5 week 5999.00 

320 hours 

5215.00 

$120.00 

$666.00 

$15000 

$150 00 

8465.00 

$465.00 

$582.00 

5345.00 

52.862.00 

$40.00 

$0 $0 50 $645 $645 

$0 $0 50 5360 $360 
$1,000 $0 50 $0 $1 ,000 
$1,500 50 50 50 $1,500 

50 8749 50 $0 $749 

50 $0 55,000 50 55.000 
54,000 50 50 50 $4,WO 

50 50 $11,340 $0 $11,340 

$0 $5.616 $6,619 $666 $13,103 

50 50 $0 $450 $450 

50 50 50 $450 5450 

$0 50 50 81.163 $1.163 
$4,490 $0 50 50 $4,490 
$1.000 50 50 50 51,ooo 

50 50 $7,280 $13.020 $20,300 

50 50 82.237 $4,074 $6,311 

50 50 50 512,075 $12,075 

$0 50 819,104 50 $19,104 

50 so $5,030 50 $5.030 

$60.282 50 50 50 $60,282 
$900,000 50 50 50 8900.000 

$35,362 $0 50 50 $35,362 
$250,950 SO 50 50 $250,950 

$2,000 50 50 50 s2,OOu 
50 50 50 $5,724 $5.724 

52.800 50 50 50 $2.800 
50 539.582 50 50 539,582 

50 50 51,695 $3,326 $5,021 

50 $6.028 50 50 56.028 

50 50 5121 $335 $457 

50 $1,221 5305 $320 $1.646 

50 $1,841 $1,054 $1,054 53,948 
$500 $0 50 50 $500 

50 

50 

50 

to 

50 

50 

$0 

30 

$0 

50 

50 

$0 

50 

50 

50 

50 

512,740 

$6.762 

$7,150 

$6.411 

58,619 

$7.527 

$6,494 

$12,740 

$8,762 

$7,150 

$6.411 

$8,619 

$7.527 

$6,494 

$12.800 

50 

50 

50 

50 

$0 

50 

$0 

50 $12,800 

trailers, excavator, FEL 

duration of excav and disp activiti 

5 gallons@ruck 

3 laborers, dur of excavltreatltran 

3 laborers, dur of excav/treatItran 

20 tons/truck 

1.3 ton&y: Wn, East Liverpool, 

20 tontick 

1.3tonslcy 

haul to and dispose at MSW landf 

utility mix wl mulch and fertilizer 

12Rwide 



NSWC -WHITE OAK 

SILVER SPRINQ, MARYLAND 

SITE 4 -CHEMICAL BURIAL AREA 

EXCAVATION, OFF-SITE INCfNERATlON OR OFF-SITE LANDFILL DISPOSAL, SITE RESTORATION 

II I I I umt cost I Extended Cost II II 11 
Item cluantivj Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment 1 Subtotad Comments 

Subtotal Direct Costs less Subcontract $55,239 $132.280 $43,662 $231,169 

Overhead on Labor Cost @ 30% 

G & A on Labor Cost @ 10% 

G (L A on Material Cost @ 10% 

Total Direct Cost 

Indirect6 on Total Direct Labor Cost @ 75% $138,903 $138,903 

Profit on Total Direct Cost @ 10% $28,963 

Health & Safety Monitoring @ 3% $13.725 

Total Field Cost 6471,218 

Subtotal Subcontractor Cost 

G 8 A on Subcontract Cost @ 10% 

Profit on Subcontractor Cost @ 5% 

$1,263,884 

$126,366 

$1,263.884 

$126.366 

S63;194 

Subcontractor Cost $1,453.466 

Contingency on Total Field and Subcontractor Costs @ 10% 

Engineering on Total Field Cost Q 6% 

TOTAL COST 

hkhipleyk ..\cto3o4\costest 4,.. 1 08 PM 

$39,686 $39,686 

$13.229 $13,229 

$5,524 $5.524 

$80.763 $185,203 $43,662 $289.628 

$457.493 

5192,468 

528.273 

t2,t45,426 
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