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APPENDIX A 

FRACTURE TRACE ANALYSIS 



Memorandum 

To: Ron Kotun 

From: Michael Martin, P.G. 

Subject: Fracture Trace Analysis 

Date: 21 April 1999 

1 .o PURPOSE AND SCOPE 

This memorandum presents the results of a fracture trace analysis (FTA) completed as part 

of a Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFiI) and 

Corrective Measures Study (CM% for the former Naval Surface Warfare Center, Dahlgren 

Division, White Oak Detachment (NSWC - White Oak). The work was conducted under 

Contract Task Order (CT01 298 of the Comprehensive Long Term Action Navy (CL.EAN), 

Contract Number N62472-90-D-1298. This analysis was conducted in accordance with the 

approved RFKMS Work Plan (B&R Environmental, 1998). 

The analysis included a geological data search, assessment of available aerial photogiraphs, 

and field reconnaissance during which fracture and joint plane orientation data were 

collected. Additionally, data from an azimuthal resistivity survey were evaluated in concert 

with the conclusions of the FTA. The purpose of the FTA was to identify the location and 

orientation of site fracture traces, manifested as linear surface features. That inforrnation 

was then to be used to determine whether fracture traces would provide insight into 

identifying preferential groundwater flow paths. Wells installed along fracture trac’es, or 

more optimally at intersecting fracture traces, may be expected to intercept preferential 

groundwater flow paths and, as such, are ideally suited for investigation of groundlwater 

quality. 

This memorandum is presented in five sections. Section 1 .O provides this introduction. 

Section 2.0 discusses the technical approach used to complete the FTA. Section 3.0 

presents the results while Section 4.0 provides conclusions for the FTA. References are 

provided in Section 5.0. 



2.0 TECHNICAL APPROACH 

A detailed data search was conducted to identify available aerial photographs for NSWC - 

White Oak. Usable photographs were obtained from the U.S. Environmental Protection 

Agency (USEPA) (USEPA, 19961, the U.S. Geological Survey (USGS) (USGS, 1963 and 

1964), the U.S. Navy (U.S. Navy, 1985 and 19911, and a private supplier (NAR, 1948 and 

1959). Both low altitude (generally 1 in. = 1500 to 2000 ft.) and higher altitude (1 in. = 

5000 ft.) photographs were obtained. Relevant geological information was also obtained 

from the USGS (Froelich, 1975a, 1975b, and 1975c; Withingt,on and Froelich, 1974). 

. 

Evaluation of aerial photographs was completed using a low power stereoscope on stereo- 

paired photographs, when available. For photographs which were not stereopairs, a direct 

visual approach was used. The photographs were inspected for surface expressions of 

fracture traces such as swales in the land surface, vegetation differences resulting from 

changes in soil moisture or depth to the water table, tonal variations in soil types, alignment 

of vegetation type, and straight stream and valley segments. 

Once fracture traces were identified,’ field reconnaissance was performed. The field 

evaluation served two purposes. First, potential fracture traces were viewed to evaluate the 

nature of a trace and eliminate man-made linear features that may have been misinterpreted 

from the aerial photographs. Second, joint and fracture orientations (strike and dip) were 

collected, using a Brunton compass adjusted for magnetic declination, to correlate with 

trends identified for fracture traces. The majority of rock outcrops within the boundary of 

NSWC-White Oak occur along the deeply incised valley created by Paint Branch Creek. 

Azimuthal resistivity surveying, following radial grids established using ten degree rotations 

around a fixed center point, was conducted at selected sites within NSWC - White Oak. 

Resistivity measurements were collected along each radial grid line, where possible, at 

distances of 2, 3, 5, 7, 10, 13, 21, 28, 36, and 42 meters. The azimuthal resistivity survey 

was performed to evaluate preferred fracture orientation and trends in bedrock based on the 

hypothosis that water filled fractures will provide a more conductive media than surrounding 

bedrock. Surveys were completed at Sites 4, 7, 9 (Bldg. 3091, 9 (South Side), and 11. 

Physical constraints (slopes, wooded areas, and fences) present at Sites 4 and 7 precluded 

extending the grid a sufficient distance to obtain geophysical data from within bedrock. 

Data from Sites 9 and 11, however, were interpreted to be representative of bedrock 

conditions. 



3.0 RESULTS 

NSWC-White Oak lies along the boundary between the Piedmont and Coastal Plain 

physiographic provinces. The topography is characterized by rolling hills with steeply eroded 

stream valleys. Unconsolidated sedimentary units of the Coastal Plain Province overlie 

fractured metamorphic and igneous rocks of the Piedmont Province. Geological mapping for 

the White Oak area indicates the depth to bedrock generally increases to the e&t, southeast 

(Froelich, 1975a and 1975b). Bedrock outcrops, primarily a diamictite gneiss facies of the 

Wissahickon Formation, are promi.nent along the deeply incised valley associated with1 Paint 

Branch Creek (Withington and Groelich, 1974). Coastal Plain sediments blanket tTNJCh of 

the remaining surface at the Base with a thickness greater than 50 feet possibly present to 

the east and west of Paint Branch Creek (Froelich, 1975c). 

Fracture traces identified on aerial photographs are shown on Figure 3-1. Generally, the 

traces are evident only in the central portion of NSWC - White Oak, along Paint Eiranch 

Creek and its associated drainage channels. Fracture traces represent Straight segments of 

the creek or its associated drainage pathways. Preferential stream flow along near vertical 

fracture traces has produced the steeply eroded stream valley. Fracture traces are not 

evident to the east of Paint Branch Creek, probably due to the significant increase in the 

depth to bedrock. Coastal Plain sediments apparently mask any evidence of fractures in the 

underlying bedrock east of Paint Branch Creek. Significant thicknesses of overburden 

sediments are also present to the west of Paint Branch Creek and, likewise, mask surficial 

expressions of fracture traces in the bedrock. 

Fracture and joint orientations were measured at 21 locations along Paint Branch Creek. 

Three prominent strike orientations were evident. First, jointing was common trending 

generally to the north/northeast. These joints are parallel to the dominant foliation in the 

gneiss. Figure 3-2 presents the strike direction and dip measurements for joint planes 

parallel to foliation. Figure 3-3 shows a frequency diagram for strike orientations para,llel to 

foliation. The north/northeast trend is clearly evident in t.hese figures. The remaining two 

joint sets were striking at relatively high angles to the foliation. Strike and dip data deipicted 

on Figure 3-4 and Figure 3-5 presents a frequency diagram for this data set. Dominant 

strike directions trend east-west and also northwest-southeast. A stereonet projection, 

using poles of joint planes, is presented as Figure 3-6. In general, joints were abundant in 



outcrop with spacings commonly three feet apart but locally closer spacing was evident. 

Bedrock in the vicinity of NSWC-White Oak tends to split into large polygonal blocks. 

‘The results of the azimuthal resistivity survey for Site 9 (Bldg. 309) and Site 11 appeared to 

be consistent with results obtained during the FTA. Fractures interpreted from geophysical 

results generally coincide with the orientations of fractures striking at high angles to the 

bedrock foliation. East-west trending fractures as well as northwest-southeast trends are 

apparent. This possibly indicates groundwater is migrating along these fracture traces and 

flow parallel to the foliation is less pronounced. 

4.0 CONCLUSIONS 

Fracture traces identified from aerial photographs are coincident with straight stream 

segments in Paint Branch Creek or tributary drainage channels. The traces were only 

evident in the vicinity of Paint Branch Creek with the presence of Coastal Plain overburden 

suspected to be masking any traces in areas located to the east and west of Paint Branch 

Creek. Fracture traces coincide with strike directions recorded for joints and fractures 

oriented along three preferential directions: one set parallel to the dominant foliation and two 

sets striking at high angles to foliation. Results of azimuthal resistivity surveying from two 

sites seems to corroborate the dominant fracture orientations. The geophysical results may 

also indicate groundwater flow is preferential along the joint planes striking at high angles to 

the bedrock foliation. The implication for siting groundwater monitoring wells may be a 

preference for flow to be directed alonQ east-west and northwest-southeast flow paths. 

However, the highly fractured nature of the bedrock would likely negate the impact of this 

localized anisotropy and the flow system is expected to act in a manner similar to a porous 

media. 

5.0 REFERENCES 
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Figure 3-5 Frequency Diagram - Joints/Fractures 
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APPENDIX B 

,, .-. AZIMUTHAL RESISTIVITY SURVEY 

AND 

EM GEOPHYSICAL SURVEY 



-\ Memorandum 

To: Ron Kotun 

Subject: Geophysical Survey Results 

Date: 22 February, 1999 

From: K. Sprietzer 

1.0 PURPOSE AND SCOPE 

This memorandum describes the results of the geophysical field investigation program for the 

s, 

RCRA Facility Investigation and Corrective Field Measures Study conducted at five sites at the 

former Naval Surface Warfare Center, White Oak. The work was conducted under Contract Task 

Order (CTO) 298 for the Comprehensive Long term Action Navy (CLEAN), Contract Number 

N62472-90-D-1298. Ihe investigation described herein was conducted in general accord with 

the work plan for this effort, Work Plan for RCRA Facility Investigation and Corrective Measures 

Study, Naval Surface Warfare Center (NSWC), White Oak, Silver Spring, Maryland, Sites 2, 3, 4, 

7, 8, 9 and 11 (Brown and Root Environmental, 1998). Five sites were part of this study, and 

included areas within Site 4 - Chemical Burn Area, Site 7 - Ordnance Burn Area, Site 9 - 

Industrial Wastewater Disposal Area 300, and Site 11 - Industrial Wastewater Disposal Area 100. 

Field activities were conducted between November 2, 1998 and December 13, 1998. 

Geophysical surveys are non-intrusive, indirect methods of sub-surface exploration. Geophysical 

data are characterized to the extent that they produce recognizable responses when compared to 

background or surrounding data. The presence of dissolved and sorbed contaminants in the 

strata, including trichloroethene (TCE), the primary contaminant of concern at th.e White Oak site, 

would not affect the geophysical data collected for this study. 

This memorandum is presented in six sections. Section 1 provides a general introduction and the 

purpose and scope of the work. Section 2 discusses the purpose and objectives of the fielld 

investigation. Section 3 describes field procedures used to perform the geophysical surveys. 

Section 4 presents the results of the investigation, and Section 5 summarizes the findings of the 

investigation. Section 6 provides the references. The data figures are presented after Section 6. 

Appendix A displays the vertical electrical sounding of aiimuthal data. Azimuthal data are in 

Appendix B. 



2.0 FIELD INVESTIGATION OBJECTIVES 

As stated in the work plan, the geophysical field investigation program was intended to satisfy two 

objectives, namely to establish preferred fracture orientations and trends in the bedrock, and to 

determine the absence or presence of abandoned leaching wells. The determination of preferred 

fracture trends, and by inference the preferred groundwater flow paths, would likely allow 

refinement of proposed monitoring well locations selected for the site. 

Azimuthal resistivity surveys were performed to detect preferred fracture orientations and trends 

in the bedrock. An azimuthal electromagnetic survey was also performed at two of the locations 

surveyed using azimuthal resistivity methods for confirmation purposes. Resistivity is a measure 

of the earth’s electrical resistance and is derived from the voltages produced when a current is 

applied between two points on the earth’s surface. Ground currents are mainly carried by ions 

moving in pore waters in the subsurface (Telford et al., 1992). In bedrock, fractures containing 

water will be more conductive (less resistive) than the surrounding soil or bedrock (Lane, 1995). 

Therefore, low apparent resistivity values imply preferential fracturing. 

Electromagnetic surveys were performed to determine the absence or presence of abandoned 

leaching wells. A pilot-scale ground penetrating radar (GPR) survey was also performed at one 

location to determine the absence or.presence of a leaching well, in accordance with the work 

plan. 

3.0 FIELD PROCEDURES 

3.1 SURVEY GRIDS 

Azimuthal Resistivitv Sutvevs 

Radial grids were established using ten degree rotations around a center point in accordance with 

the approved project Work Plan. The rotations were not adjusted for magnetic declination; 

therefore, zero degrees represents magnetic north and not true north. Apparent resistivity 

measurements were collected along each radial grid line where possible at distances of 2, 3, 5, 7, 

10, 13, 21,28, 36, and 42 meters from the center point. Grids were established and data were 

collected at Site 4, Site 7, Site 9 (Bldg. 309), Site 9 (South Site), and Site 11. Due to site 

constraints (the presence of obstacles and /or surface features which would inhibit instrument 

response), not all arrays could be established to the maximum distance of 42 meters. The 

electromagnetic (EM) surveys were conducted measuring apparent conductivity. These values 

were convened to apparent resistivities and are expressed as azimuthal electromagnetic 

measurements. These surveys were performed for confirmation purposes at Site 9 (Bldg. 309) 

and Site 11, on the same grids established at those locations for the azimuthal resistivity surveys. 
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Electromaanetic Survevs 

Conventional Cartesian coordinate grids were established parallel to existing site features such 

as buildings and fences. Electromagnetic (EM) data were collected continuously along grid lines 

spaced five feet apart. Grids were established and data were collected at Site 9 (Bldg. 311 ;I, Site 

11 (softball field), and Site 11. 

GPR Survey 

The GPR survey was performed at Site 9 (Bldg. 311) over three lines which were part of the EM 

grid, in the vicinity of the presumed l,ocation of the leaching well. This area was selected due to 

the many surface features that had a high potential to interfere with the EM survey. Because the 

GPR uses a shielded antenna, it is less likely to be affected by surface features. 

T , .,_ 

- -_ - 

3.2 GEOPHYSICAL SURVEYS 

Azimuthal Resistivitv Survevs 

The azimuthal resistivity surveys were performed using four electrodes placed in a square (array. 

The array is rotated around a center point. Furthermore, the size of the square is increased by 

A(2)lR, where A is the length of the side of the square. By increasing the size of the square, the 

depth of exploration is increased. In this way, stratigraphic boundaries can be established, and 

resistivity data can be interpreted as a function of the geologic unit. 

The surveys were initially performed using an IRIS Syscal Junior 50 Watt Transmitter/Receiver 

with four individual electrodes (Site 11). An AGI STING Resistivity Meter was used at all 

subsequent sites. Use of this meter increases the rate of data acquisition, because it is 

configured to use a multi-electrode square array. The AGI STING requires less grid 

reconfiguration as the grid is rotated and the size of the square increases. 

Azimuthal EM Survevs 

The azimuthal EM surveys were performed at Site 9 (Bldg. 309) and Site 11 using a Geonics EM- 

34 conductivity meter. Standard coil separations (distance between transmitter and receiver) of 

10, 20, and 40 meters were used. By increasing the coil separation, the depth of exploration is 

increased. In this way, conductivity data can be interpreted as a function of depth and geologic 

unit. 

Electromaanetic Sutvevs 

The EM surveys intended to determine the presence or absence of former leaching wells were 

performed using a Geonics EM-31 conductivity meter. The El’vl-31 surveys were conducted in 
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two orientations (north-south and east-west) to better detect potential subsurface targets. Terrain 

conductivity data and in-phase data, which is significantly more sensitive to buried metallic 

objects, were collected during the survey. 

GPR Survey 

The GPR survey was performed at Site 9 (Bldg. 311) using a GSSI SIR-2 in monostatic (single 

antenna) mode using ti 300 MHz antenna. 

3.3 DATA PROCESSING 

Azimuthal Resistivitv Sut-vevs 

Each apparent resistivity value measured by the instrument was first multiplied by a constant 

(geometric factor) unique to each square size. This was done manually for data collected by the 

IRIS resistivity meter and by specialty software provided with the STING resistivity meter. Data 

for Site 11 were collected over a two-day period, and adjusted for soil moisture. Soil moisture 

typically affects only the shallow resistivity data. Although data for Site 4 were also collected over 

a two-day period, adjustments for soil moisture were not made due to poor contact between the 

electrodes and soil (indicated by missing data in some of the radial diagrams provided as Figures 

1 through 11). Lastly, when necessary to smooth the data, a weighted average for each point 

was calculated using the data point and points immediately adjacent to it. 

This technique was used on data collected at Site 9 (Bldg 309) and Site 11. 

Azimuthal EM Survevs 

Azimuthal EM data were converted from conductivity values (mS/m) to apparent resistivity values 

using a constant. Data collected at the 40 meter coil separation were not evaluated due to poor 

quality associated with cultural interference (i.e., power lines, buildings), which affected the 

instrument response. The results of the surveys are plotted as radial diagrams provided as 

Figures 8 and 12. 

Electromaanetic Survevs 

Conductivity and in-phase data collected by the EM-31 tiere stored in a data logger with line 

positions and data values. The data were downloaded to a computer and contoured using 

SURFER for interpretation. These contour plots are provided as Figures 13 through 19. 

GPR Survey 

GPR data were viewed in the field for anomalies that could be attributed to a former leaching 

system. No such anomalies were found, and subsequent processing was not warranted. 



4.0 RESULTS 

4.1 RESISTWIN SURVEYS 

Azimuthal resistivity data can be used to establish stratigraphic boundaries, allowing prefeirred 

fracture orientations to be interpreted as a function of the bedrock unit. Figures 1 through 5 in 

Appendix A shows apparent resistivity for one azimuthal direction plotted against square silze. 

These figures represent a vertical electrical sounding with a sloping apparent resistivity curve. 

Each significant change in slope represents a change in resistivity, typically at a geologic 

boundary. Three primary stratigraphic units are known to exist at the Sites investigated during 

this element of the study, namely the overburden, saprolite, and bedrock. These units vary 

greatly in thickness and, in the case of the overburden and saprolite, are very thin or neadly 

absent at some locations. 

Site 4 and Site 7 - -- - 

Based on the vertical electrical soundings and boring log data from monitoring wells installed after 

the surveys were conducted, it appears that azimuthal resistivity data collected at Site 4 (Figure 

1, Appendix A) and Site 7 (Figure 2, Appendix A) did not extend below the bedrock surface. Site 

constraints (steep slopes, wooded areas, and/or fences) precluded extending the arrays further to 

collect additional resistivity data. 

Site 9 (South Site) 

The vertical electrical sounding for Site 9 (South Site), (Figure 3, Appendix A) has the first change 

in slope at the 3’d square 10(m). This change in slope may be the change from the surfacfe soils 

to the saprolite or bedrock. This geologic assumption is supported by the fairly constant value of 

the apparent resistivity values in the first two squares. Constant apparent resistivity values are 

usually caused by relatively homogeneous geology (Lane, 1995), which is likely to be present in 

surface soils. Depth to bedrock at Site 9 (South Site) was confirmed to be approximately 10 feet 

below grade by monitoring well 9GW83. It is therefore likely that the apparent resistivity values 

for squares 4,5 6, and 7 are in the bedrock. 

As shown on the radial diagrams (Figures 1 to 4), there is one zone of low apparent resistivity 

values for Site 9 (South Site). This azimuthal orientation is at 60 degrees, corresponding ‘to a 

northeast / southwest preferred fracture orientation. 

Site 9 (Blda. 309) 

The vertical electrical sounding for Site 9 (Bldg. 309), (Figure 4, Appendix A) had the first change 

in slope at the 3’d square (1Om). This is a small variation in the slope (-100 ohm-m) and may be 

a localized area that is less resistive than the soils above and below it. The second change in 
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. slope is after square 4 (15m). This may be the change from overburden to saprolite or 

overburden to bedrock. The latter is suspected because the curve is similar to that observed at 

Site 11 (Figure 5, Appendix A), which was confirmed to be in bedrock. The vertical electrical 

sounding indicated that data collected for squares 6, 7, and 8 are likely in bedrock. 

As shown on the radial diagrams provided as Figures 5 to 7, zones of low apparent resistivity 

values correspond to a northwest / southeast preferred fracture orientation. A secondary fracture 

zone observed only in the shallow bedrock corresponds to an east /west fracture trend. 

The EM azimuthal survey results for the 20 meter coil separation confirmed a northwest / 

southeast preferred fracture orientation, as well as inferring a conjugate set of fractures at 90 

degrees, trending northeast / southwest (Figure 8). 

- -_ 

11 Site 

The vertical electrical sounding for Site 11, (Figure 5, Appendix A) has the first change in slope at 

the 5’h square (20m). This is interpreted as a change from overburden to saprolite. There is a 

second change in slope at the gth square (70m). This is interpreted as the change from saprolite 

to bedrock. Depth to bedrock at Site 11 is approximately 25 feet (confirmed by monitoring well 

1 lGW71). Therefore, it is probable that the resistivity values for squares 9,10, and 1 I are in the 

bedrock. 

As shown on the radial diagrams (Figures 9 to 1 I), there are two zones of low apparent resistivity 

values for Site I I. The azimuthal zones correspond to a conjugate set of preferred fracture 

orientations, trending west-northwest / east-southeast. 

The EM azimuthal survey results for the 20 meter coil separation confirmed west-northwest / 

east-southeast preferred fracture orientation, as well as inferring a conjugate set of fractures 

trending north-northeast / south-southwest (Figure 12). 

4.2 EM SURVEY FOR LEACHING WELL DETECTION RESULTS 

Site 9 - Buildinq 311 

Surface metallic features’(the building, metal shed, and surface debris) significantly affected the 

response of the EM-31 at Site 9. Conductivity and in-phase anomalies shown on the contour 

maps provided as Figures I3 and 14 are a result of these features. The presence or absence of a 

leaching well could not be assessed in the survey area by the EM-31, due to these anomalies. 
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Site 11 -Buildina 112 ’ 

The EM-31 contoured data for Site 11 (Bldg. 112) (Figures 15 and 16) displays no indication of a 

leaching well or drainage field. However, significant anomalies associated with buildings on the 

eastern and western survey boundaries precluded detection of targets in the subsurface in these 

areas. 

Site 1 l-Softball Field 

The EM-31 contoured data for Site 11 (Softball Field) (Figures 17 to 19) displays a significant 

linear anomaly on the northwestern edge of the survey site. This anomaly is caused by the metal 

fence located ten feet north of the survey area. The inphase contour data for Site 11 displays 

discrete anomalies north and south of the monitoring well (Figures 18 and 19). There is a1kso.a 

discrete magnetic anomaly that was detectedduring the survey with a Schonstedt metal locator, 

which is depicted in the diagrams as an X (Figures 17 to 19). These anomalies may represent an 

abandoned leaching well or other subsurface target and warrant further investigation. 

4.3 GPR RESULTS 

In accordance with the approved Project Work Plan a pilot-scale GPR survey was performed at 

one location. The GPR survey was performed at Site 9 (Bldg. 311) over the presumed leaching 

well location. The results did not reveal any anomalies. No additional GPR surveys were 

required or performed. 

5.0 SUMMARY 

5.1 Azimuthal/EM Resistivity Surveys 

Azimuthal resistivity data collected at Site 4 and Site 7 did not extend below the bedrock surface, 

and site constraints prevented extension of the radial grids for additional data collection. The 

resistivity surveys performed at the remaining sites demonstrated that preferred fracture 

orientations occur in conjugate sets, and generally trend northeast / southwest and northwest / 

southeast. 

5.2 EM SurveylGPR Survey 

The electromagnetic data for Site 11 (Softball Field) shows discrete anomalies north and south of 

the monitoring well which may represent an abandoned leaching well or other subsurface target. 

These anomalies warrant further investigation. While anomalies that could be attributed to a 

former leaching well were not present at the remaining sites, surface interference greatly Iinhibited 

the response of the EM-31 in these areas. 
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Figure 2 

Former NSWC White Oak 
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Figure 3 
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hgure 4 
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Figure 6 

Former NSWC White Oak 
Site 9 Bldg 309 
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Figure 7 

Former NSWC While Oak 
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Figure 8 
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Figure 9 

Former NSWC White Oak 
Site 1 I Baseball Field 
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Figure 10 
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j 
;ite 9 (SoWSite) .___- _--_~__~_ 
Law Data ____- -.- * ------ ----_.-_ ----.-_ -----.-. . -... __ --.- ___ _ __-_ _ 
begree Square 1 Square2 

2lGi 
Square 3 Square4 Square 5 -- Square6 Square 7 

0 319X 126.3 154.8 199.3 235.2 262.5 
10 328.0 216.0 0x2 lxi 166.1 
20 3m 206.3 120.9 1l;o.o 139.9 175.1 210.7 
30 345.5 187.0 112.3 68.6 119.2 174.9 168.3 
40 358.6 184.6 103.9 902 94.1 121.5 142.i 
50 401.8 215.5 97.4 83.0 102.4 115.9 134.8 -m--. 
80 344.2 181.5 77.1 3iG 115.8 136.1 --. 
70 377.7 i79.1 94.4 83.0 g 119.4 134.4 
80 339.1 190.3 108.9 87.7 98.1 Ins.9 147.3 
90 350.4 190.5 125.9 105.3 121.8 144.9 160.4 --- 

100 335.0 198.1 139.3 125.4 149.7 182.7 174.5 
110 302.5 190.0 131.2 144.9 178.5 199.3 208.1 
120 329.3 213.0 152.6 162.4 200.7 226.3 241.7 

--- 130 324.4 218.6 15G 173.2 229.1 254.0 264.7 
140 304.7 208.5 184.1 1762 206.0 286.1 
150 342.6 237.8 167.9 179.4 220.3 268.3 295.1 
160 318.0 225.5 154.5 173.7 229.7 269.1 292.9 -- 
170 320.3 215.0 142.3 189.3 218.0 249.1 273.5 
180 319.5 218.0 126.3 154.8 199.3 235.2 262.5 
190 328.0 218.0 114.2 1m 188.1 
200 352.3 206.3 120.9 114.0 139.9 175.1 210.7 
210 345.5 187.0 112.3 68X 119.2 174.9 168.3 
220 358.6 184.6 103.9 90.2 94.1 121.5 142.1 
230 401.8 215.5 97.4 83.0 102.4 115.9 134.8 
240 344.2 181.5 77.1 99.0 115.6 136.1 
250 377.7 179.1 94.4 83.0 89.6 119.4 134.4 
280 339.1 190.3 106.9 87.7 98.1 128.9 147.3 
270 35s 190.5 125.9 105.3 121.8 144.9 
280 335.0 196.1 139.3 125.4 149.7 182.7 
290 302.5 190.0 131.2 144.9 176.5 i99.3 
300 329.3 213.0 152.6 162.4 200.7 226.3 
310 324.4 218.8 158.9 173.2 229.1 254.0 
320 304.7 208.5 164.1 176:;T 205.6 
330 342.6 237.8 167.9 17K:;i 220.3 266.3 
340 318.0 c_ 225.5 i54.5 173.7 229.7 269.i 
.350 320.3 ' 215.0 142.3 169.3 216.0 249.1 



Site 11 
Raw Data 
Degree 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230. 
240 
250 
280 
270 
280 
290 
300 
310 
320 
330 
340 
350 

12 11 10 9 8 7 6 
474.5 709.1 727.1 714.3 531.3 686.3 619.9 
521.5 662.7 693.9 687.3 693.5 641.2 589.2 
460.3 519.1 652 674.8 675.8 616.17 574 
476.9 586.8 829.6 890.7 685.7 609.6 477.2 

530 561.7 626.4 662.3 625.8 561.3 499.3 
500 584.1 410.8 598.3 621.4 533.5 538.1 

543.1 601.4 620.6 641.2 772 845.8 566 
478.8 537.5 638.1 705.4 667.2 634.6 598 
550.5 699.5 728.5 745 699.8 646.7 631 

1024.1 580.7 587.7 583.5 419.2 465.4 442.8 
442.5 542.7 586.6 558.4 539.8 495.4 459.7 
464.8 464.8 561.9 552.8 550.6 503.2 477.3 
488.6 537.8 572.1 563.2 549.9 506.5 579.6 
465.9 589.5 614.5 601.5 587.8 561.3 529.4 
452.2 586.6 608.7 704.4 649.7 528.1 491.2 
431.6 585.6 695.4 848.7 627.9 513.5 473.2 
458.6 505.8 595.3 611.8 580 487.7 451.1 
474.5 56l.i. 605.1 614.4 554.7 482.5 438.9 
455.2 709.4 727.1 714.3 531.3 686.3 619.9 
474.5 662.7 693.9 687.3 693.5 641.2 569.2 
521.5 460.3 652 674.8 675.6 616.17 574 
460.3 478.9 629.6 690.7 685.7 609.6 477.2 
476.9 465.9 626.4 662,.3 625.8 561.3 499.3 

530 564.1 410.6 598.3 621.4 533.5. 538.1 
500 601.4 620.6 641.2 772 645.8 566 

543.1 537.5 638.1 705.4 667.2 634.6 596 
476.8 699.5 728.5 745 699.8 646.7 631 
550.5 560.7 587.7 583.5 419.2 485.4 442.8 

1024.1 542.7, 586.6 558.4 539.8 495.4 459.7 
442.5 484.8 561.9 552.6 550.6 503.2 477.3 
464.8 468.6 572.1 583.2 549.9 508.5 579.8 
488.6 530 614.5 601.5 587.8 561.3 529.4 
465.9, 588.6 608.7 704.4 649.7 528.1 491.2 
452.2 565.6 695.4 648.7 627.9 513.5 473.2 
431.6 505.8 595.3 611.8 580 487.7 451.1 
456.6 56i.l 6OS.i 614.4 554.7 482.5 438.9 

5 4 
565.6 535.3 
548.3 505 
556.1 500.9 
529.3 473 
460.4 408.2 
505.4 510.9 
544.5 533 
698.1 565.2 
560.2 554.3 
429.1 I 437.2 
439.9 451.6 

436 450 
456.9 481.2 
500.9 528.2 
458.3 420.7 
420.9 418.2 
410.9 420.4 
417.4 
565.6 
548.3 
556.1 
529.3 
460.4 
505.4 
544.5 
698.1 
560.2 
429.1 
$39.9 

436 
458.9 
500.9 
456.3 
420.9 
410.9 
417.4 

, 
430 

! 535.3 
505 

500.9 
473 

408.2 
510.9 

533 
565.2 
554.3 
437.2 
451.8 

450 
481.2 
528.2 
420.7 
416.2 
420.4 

430 

3 2 
514.9 490.2 
500.5 456.3 

506 491.2 
498.4 483.9 
452.2 $80.5 

538 542.1 
550.8 460.6 
582.8 532.8 
577.8 507.5 
500.1 582.9 
521.4 583.2 
503.2 527.3 
498.9 518.8 
533.6 523.3 

411 390.9 
428.9 460.6 
422.5 491.1 
441.5 541.4 
514.9 490.2 
500.5 458.3 

508 491.2 
498.4 483.9 
452.2 480.5 

538 542.1 
550.8 460.6 
582.8 532.8 
577.8 507.5 
500.1 582.9 
521.4 583.2 
503.2 527.3 
498.9 518.8 
533.8 523.3 

411 390.9 
428.9 480.8 
422.5 491.1 
441.5 544.4 

1 
398.5 
429.5 
478.1 
537.6 
483.7 
535.1 
511.3 
499.9 
488.4 
592.5 
575.4 
497.6 
436.8 
478.8 
418.8 

tz 
6i4 

398.5 
429.5 
478.1 
537.8 
483.7 
535.1 
511.3 
499.9 
468.4 
592.5 
575.4 
497.6 
436.8 
478.8 
418.8 
473.7 



Site 11 I 

Processed Data with 3 point smoothing 
Degree Square 12 Square 11 Square 10 Square 9 Square 8 Square 7 Square 6 Square 5 Square 4 Square 3 Square 2 Square 1 

I 0 
! I 10 
/ 20 

30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
is0 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
280 
270 
280 
290 
300 
310 
320 
330 
340 
350 

472.9 
468.9 
486.2 
489.1 
504.5 
533.5 
515.4 
537.8 
573.8 

442.5 
458.6 
466.4 
459.1 
441.4 
435.7 
q45.8 
448.7 
472.9 
468.9 
486.2 
489.1 
504.5 
533.5 
515.4 
537.8 
573.8 

442.5 
458.6 
488.4 
459.1 
441.4 
435.7 
f45.8 
448.7 

625.1 
802.2 
589.5 
555.9 
580.2 
598.5 
596.7 
658.9 
609.1 
604.5 
501.9 
515.1 
530.7 
583.1 
601.8 
576.7 
565.4 
575.7 
625.1 
802.2 
589.5 
555.9 
580.2 
598.5 
598.7 
656.9 
809.i 
804.5 
5di .9 
515.1 
530.7 
583.1 
60i.8 
57p.7 
565.4 
575.7 

660.2 
662.0 
858.5 
836.0 
547.8 
560.4 
580.9 
722.1 
667.7 
634.0 
550.9 
573.5 
582.8 
612.7 
677.6 
884.0 
682.4 
640.1 
660.2 
662.0 
658.5 
836.0 
547.8 
560.4 
580.9 
722.1 
887.7 
634.0 
550.9 
573.5 
582.8 
612.7 
677.6 
684.9 
982.4 
640.1 

658.5 
883.8 
684.3 
875.9 
662.6 
664.0 
703.3 
769.3 
710.3 
636.4 
542.9 
558.1 
572.4 
647.9 
695.1 
713.1 
673.1 
647.9 
658.5 
663.8 
684.3 
675.9 
662.6 
664.0 
703.3 
769.3 
710.3 
636.4 
542.9 
558.1 
572.4 
647.9 
695.1 
713.1 
p73.i 
847.9 

582.0 
614.1 
684.9 
682.4 
659.9 
721.1 
755.6 
790.4 
626.6 
563.4 
489.3 
546.8 
582.8 
614.6 
656.9 
665.4 
623.2 
555.3 
582.0 
614.1 
684.9 
682.4 
659.9 
721.1 
755.8 
790.4 
626.8 
583.4 
489.3 
546.8 
562.8 
614.8 
658.9 
665.4 
--.-a a 
bL3.Z 
555.3 

5iS.S 
620.9 
622.3 
595.7 
574.0 
604.4 
646.0 
698.3 
801.7 
538.2 
471.9 
501.7 
523.7 
537.3 
543.3 
519.6 
499.3 
528.2 
576.6 
820.9 
622.3 
595.7 
574.0 
604.4 
646.0 
696.3 
601.7 
538.2 
471.9 
501.7 
523.7 
537.3 
543.3 
519.6 
499.3 
528.2 

521.0 
570.6 
548.8 
516.8 
511.3 
550.4 
595.4 
636.7 
571.1 
512.9 
444.9 
505.5 
528.8 
534.6 
498.4 
489.0 
445.8 
471.7 
521.0 
570.6 
546.8 
516.8 
511.3 
550.4 
595.4 
636.7 
571.1 
512.9 
444.9 
505.5 
528.8 
534.6 
498.4 
489.0 
445.6 
471.7 

482.4 
535.6 
544.6 
5lS.i 
501.1 
513.3 
616.7 
641.1 
58i.i 
470.9 
420.7 ' 
444.3 
464.6 
468.7 
450.1 
412.4 
395. i 
428.9 , 
482.4 
535.6 
544.6 
515.3 
501.1 
513.3 
616.7 
641.1 
584.4 
470.9 
420.7 
444.3 
464.6 
468.7 
450.1 
412.4 
395. i 
428.9 

465.0 
494.2 

t:tr: 
467:4 
493.3 
555.0 
574.3 
521.8 
474.5 
431.5 
460.9 
486.5 
470.1 
441.3 
398.7 
402.9 
430.1 

, 465.0 
' 494.2 

493.0 
460.7 
487.4 
493.3 
555.0 
574.3 
521.8 
474.5 
431.5 
480.9 
486.5 
470.1 
441.3 
398.7 
402.9 
430.1 

462.8' 
488.9 
501.8 
465.5 
502.8 
527.9 
582.8 
600.4 
557.8 
528.0 
490.4 
507.8 
511.9 

t s*r 
4oi:o 
4 is.8 
430.4 

f 
62.8 
88.8 

501.6 
435.5 
502.6 
527.9 
58218 
600.4 
$57.8 
1526.0 
fl90.4 
507.8 
5jl.Ei 

4 
73.5 

4 

44.4 

485.4 

f;.; 

485:2 
509.0 
499.1 
522.3 
506.9 
522.3 
533.3 
536.9 
543.1 
523.1 

fg; 

436:6 
503.5 
498.2 
485.4 
481.9 
477.1 
485.2 
509.d 
499.1 
522.3 
506.9 
522.3 
533.3 
538.9 
543.1 
523.1 
467.8 
446.2 
436.6 
r;m e; ""I." 
498.2 

491.5 
422.5 
481.7 
499.8 
524.9 
519.5 
527.1 

g-f 

521:7 
532.8 
503.3 
471.1 
438.0 
44zi.5 
454.6 
550.2 
513.0 
491.5 
422.5 
481.7 
499.8 
524.9 
516.5 
527.1 
497.5 
498.7 
521.7 
532.8 
503.3 
471.1 
438.0 
449.5 
454.6 
skin 3 "WW.M 
513.0 
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1.0 Introduction 

This memorandum report presents the results of EM3 1 terrain conductivity surveys conducted at the 

former Naval Surface Warfare Center (NSWC), White Oak, Silver Spring, Maryland. NSWC is now 

known as the Federal Research Center at White Oak. The surveys were conducted at several 300 Area 

buildings as part of the Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) 

and Corrective Measures Study. The geophysical surveys were performed to locate several leach fields 

and sump tanks that are depicted on base maps but are not visible in the field. This memorandum is 

organized into nine sections: an introduction; background; purpose; geophysical approach; acquisition, 

data processing, and interpretation; results for the 18 areas surveyed; a summary; and references. 

2.0 Background 

As part of NSWC’s mission of munitions and explosives research, activities were conducted at several 

laboratories on base. Most research activities were conducted in the 300 and 600 Area buildings of the 

base, located in the eastern portion of the facility. The 300 and 600 Area buildings were constructed from 

1945 to 1980, before sanitary sewer lines were installed at the site. Consequently, all wastewater was 

managed using sump tanks and leach fields. The solids precipitated in a sump tank, and liquids 

discharged to the subsurface through the leach fields. According to U.S. Department of the Navy (Navy)- 

supplied engineering drawings, the leach fields were later disconnected from the buildings when the 

buildings were connected to a sanitary sewer. The leach fields were abandoned in place after 1980 

(TtNUS 1998). 

I 
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In 1995, Halliburton NUS, Inc., completed a survey of 20 leach fields, identified as LWOl to LW20 

(Halliburton NUS, Inc. 1995). The presence and location of the leach fields were determined from site 

records, engineering drawings, and field observations. Halliburton NUS, Inc., identified LWOl and 

LWO9 as contaminated with possible explosives or other unknown chemical compounds. These leach 

fields were removed (TtNUS 1998). 

An RF1 was subsequently initiated, which called for geophysical investigations to locate remaining leach 

fields at several locations at NSWC (Brown and Root Environmental 1998). This memorandum reports 

on the EM3 1 geophysical surveys at Site 9. 

3.0 Purpose 

The purpose of the geophysical surveys was to locate leach field sites and sump tanks. Few surface 

indications are present in the 18 leach fields discussed in the August 1998 work plan (Brown and Root 

Environmental 1998). Geophysical surveys were specified to identify areas with suspected leach fields 

and sump tanks, where later intrusive investigation would be focused. 

4.0 Geophysical Approach 

Three geophysical techniques for the detection of leach fields and sump tanks were considered: (1) terrain 

conductivity surveys using the Geonics EM3 1, (2) ground penetrating radar surveys, and 

(3) magnetometer surveys. The terrain conductivity technique was chosen for a variety of reasons. First, 

suspended solids discharged into the leach field would most likely have a higher conductivity than 

surrounding soils. The conductivity of the natural soils and bedrock of NWSC White Oak is generally 

very low. Second, piping (either vitrified clay or cast iron) associated with leach fields may be detected 

by EM3 1 conductivity measurements. Third, EM3 1 terrain conductivity measurements can detect 

metallic materials, such as reinforced concrete. For these reasons, the EM3 1 was selected for this survey. 

Magnetometers were not selected, because the method might detect sump tanks but could only detect the 

leach field if cast iron piping were present. 

The Geonics EM3 1 terrain conductivity meter is an electromagnetic induction instrument consisting of a 

transmitter and a receiver fixed about 12 feet apart. A frequency of 9,800 Hertz is transmitted to induce 

electrical current in the ground. The induced current in turn creates secondary electromagnetic fields in 
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the ground. The secondary fields are detected by the receiver coil. The intensity and phase of the 

secondary fields are related to electrical properties of the materials in the subsurface. The secondary 

magnetic field has an in-phase and quadrature phase (90 degrees out-of-phase) component assoc,iated 

with the current wave form driven through the transmitter. Both components are small over ground, with 

conductivities less than 100 milli-Siemens per meter (mS/m) (less than 1 part in lO,OOO[mS/m]). The 

EM3 1 is designed to directly measure apparent terrain conductivity (quadrature phase) and the in-phase 

component of the electromagnetic field. Values of apparent terrain conductivity are expressed a8 mS/m 

and identify differences in soil types and other materials. The in-phase component is sensitive to the 

presence of highly conductive material and is generally considered to be the metal detection mode. The 

in-phase response of secondary to primary magnetic field measurement is expressed in parts per thousand 

and is commonly used to interpret the presence of all types of metal. 

5.0 Data Acquisition 

Eighteen suspected leach fields, designated as LW02 through LW08 and LW 10 through LW20, were 

investigated during this geophysical survey. The locations of 17 of these areas are shown in Figure 3-6 of 

the work plan (Brown and Root Environmental 1998). LW20 is not shown in Figure 3-6 of the August 

1998 work plan, but it is identified on Map 19 of the May 1998 letter report (TtNUS 1998). The LW20 

area was geophysically surveyed as part of the LW 16, LW 17, and LW 18 areas. As another reference to 

this project, a map titled Utility Map, “300” Area - Sanitary Sewer, Public Works Drawing No. QY 901- 

875-SD was used for the surveys (Navy 1985). The map has sketches of the suspected leach fields and a 

penciled date of February 1985. 

From January 5 through 11, 1999, Raye Lahti, geophysicist from TtEMI, and Mark Shoemaker, 

geophysicist from TtNUS, established a local coordinate grid system over each suspected leach field area 

using compass and tape measurements. The grid systems were correlated to buildings and other 

permanent features found at each leach field site. Flags or semipermanent paint marks were placed in 

appropriate points to later locate the survey area. Sketch maps of each site, including grid coordinates, 

were drawn in the site Log Book No. 6, field map, or sketch pad. The starting point for each survey was 

located in the southern and western portion of each leach field area (designated x=0 feet and y=O feet). 

The grids were positioned to maximize data collection efficiency, usually parallel to building walls, and 

not necessarily following compass bearings. In addition, survey lines were placed so that data would be 

collected in lines perpendicular to a potential leach field area. 

I 
I 



I 
EM3 1 measurements of terrain conductivity and in-phase values were collected and stored electronically 

at a paced interval of 5 feet along lines spaced 5 feet apart. Measuring tapes were used at the ends of the 

survey lines for control, and intermediate flags or paint spots were marked on the grid to guide the 

instrument operator. 

I 
6.0 Data Processing and Interpretation 

I 
Data from the EM3 1 data logger were downloaded to a computer and entered into software packages to 

check for accuracy and completeness and to correct operator entry errors from the field data collection 

process. Each data set was then entered into SURFER@ data processing software for visual display. 

Contour maps of terrain conductivity and in-phase data were displayed on the computer screen or printed 

out for interpretation. Contour maps were examined in the tield, comparing existing sidewalks, surface 

piping, overhead lines, and other features that could cause anomalous EM3 1 data. At each leach field 

area, EM3 1 operators marked anomalous trends in geophysical data that were suspected leach fields or 

I 
I 

sump tanks. Survey personnel expected that a leach field would be indicated by higher conductivity than 

the surrounding soil and that a sump tank would cause negative conductivity readings or an anomalous 

in-phase response. After completing all geophysical surveys, a site walkover was conducted by TtNUS 

and TtEMI personnel to visually observe the locations of the marked anomalous suspect areas. The 

I 
results of each survey are discussed below. 

7.0 Results 

I 
The following sections discuss results at leach field areas LW02 through LW08 and LWlO through 

LW20. The figures supplied for each section display contours of apparent terrain conductivity and in- 

phase measurements. Scales, presented in feet, have been adjusted to fit on the figure. The lowest local 

grid coordinate values correspond to the southern and western regions of the survey areas. North and east 

coordinates are labeled. The 300 Area geophysical survey grid areas can be found in Figure 3-6 of the 

work plan (Brown and Root Environmental 1998). Features, such as metal, sidewalks, overhead power 

lines, and obstructions, were present at most sites. These features were considered during interpretation, 

but are not marked on each individual geophysical survey map. 

I 
I 
I 
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Leach field area LW02 is located northwest of Building 348. The topography of the site slopes toward 

the southeast. The leach field apparently was associated with Buildings 349 and 341. These buildings 

are located upgradient from the LW02 leach field area (see Figure 3-6 of the work plan) (Brown and Root 

Environmental 1998). 

The EM3 1 geophysical survey defined several anomalous features in the area. Most of these features 

were ruled out as possible leach fields or sump tanks by visually inspecting the site. ‘Only one feature 

was suspected as a possible leach field line, as shown in the terrain conductivity contour map (see Figure 

1). A linear feature appears to originate from Building 349 and is located along the geophysical grid east 

coordinate line at about 50 feet. The feature was marked in the field and is shown as a “suspect alrea” in 

Figure 1, This feature can also be seen on the in-phase map (see Figure 2), but is not as evident. 

I 
7.2 LW03 

,r -~-” 

b 

I 

Leach field area LW03 is located southeast of Building 328. The topography of the site slopes toward the 

north and east. The utility map indicates the presence of a leach field near the southeastern comer of the 

building. This leach field location corresponds with what appears to be a cinder block addition to the 

original building. 

The EM3 1 geophysical survey defined several features that could be explained by utilities and 

aboveground interference. An isolated apparent conductivity and in-phase anomaly about 

12 feet from the northeastern comer of the cinder block portion of building was marked in the fie’ld. This 

anomaly is also identified as a “suspect area” in Figure 3, the apparent conductivity contour map, and in 

Figure 4, the in-phase contour map. The origin of this anomaly is unknown. It could represent a possible 

sump tank. 

7.3 LWO4 

I 
h I’ 

Leach field area LW04 is located south of Building 3 19. The topography slopes toward the south.. The 

utility map indicates a leach field in the vicinity of a mobile home trailer southwest of Building 3 119. 

I 
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The EM3 1 survey identified several subsurface anomalies (see Figures 5 and 6). Many of the anomalies 

are explained by underground utility lines, manhole covers, and sidewalks. A line between Buildings 3 19 

and 322 was marked in the field as suspect, but it could likely represent an underground electrical conduit 

observed to originate at Building 3 19. In the vicinity of the mobile home trailer, no definitive anomaly 

was observed that would indicate the presence of a leach field. However, the trailer may be located on a 

portion of the leach field and may interfere with EM3 1 measurements in the area. 

I 
7.4 LWO5 

I Leach field area LW05 is located north of Building 3 14 and southeast of Building 3 15. The topography 

of the area is flat. A prior excavation between Buildings 3 15 and 3 14 appears to have uncovered the lid 

cover to a sump tank. The EM3 1 experienced considerable interference from buildings, water lines, 

sidewalks, drain lines, and other features in the area. Further investigation of LW05 is warranted. 

EM3 1 geophysical data was unable to identify subsurface features associated with a leach field or sump 

tank because of other interference in the measurements. EM3 1 conductivity and in-phase measurement 

I 
data are presented as contour maps in Figures 7 and 8, respectively. 

7.5 LW06 

I 
I 

Leach field area LW06 is located southwest of Building 3 11. Leach fields are indicated in this region on 

the utility map. The topography of the area slopes down southeasterly towards Isherwood Creek. 

I No geophysical survey was conducted during this investigation because of significant interference from 

aboveground structures and the nearby ravine area. 

I 7.6 LW07 

Leach field area LW07 is located northeast of Building 327. A steel-reinforced concrete pad apron 

extends outward from the building in the area. 
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EM3 1 geophysical data were collected adjacent to the concrete apron northeast of Building 327. No 

EM3 1 apparent conductivity or in-phase anomalies indicated the presence of a leach field or sump tank. 

The EM3 1 apparent conductivity data is presented in Figure 9, and the in-phase data is presented1 in 

Figure 10. 

7.7 LWO8 

I 
Leach field area LW08 is located south of a parking area adjacent to the southern side of 

Building 336. The utility map indicates a leach field present under the eastern portion of the parking lot 

and a second leach field located south of the western end of Building 336. The second leach field 

continues into the lawn area downgradient from the parking lot, and it branches to the east and west. 

Each branch extends out about 75 feet before turning to the south and extending about 50 additional feet. 

The eastern branch extends toward the Isherwood Creek, and the western branch extends toward 

Isherwood Road. 

I 
,I1 

EM3 1 geophysical data did not cover the entire leach field area indicated on the utility map. Data 

indicate a suspect area that coincides with the larger leach field area. The suspect area is visible lin both 

the terrain conductivity data (see Figure 11) and the in-phase data (see Figure 12). The area was marked 

in the field using pin flags and is labeled as a suspect area on the geophysical data contour maps. The 

suspect area likely represents piping, the sump tank, or other metallic objects. 

7.8 LWlO 

Leach field area LWlO is located northwest of Building 339 and east of Building 306. A sidewalk 

terminates in the approximate location of the proposed subsurface soil boring and leaching well sampling 

location (see Figure 3-6 of the work plan) (Brown and Root Environmental 1998). The utility map 

indicates that a leach field exits from Building 306 and extends toward the LWlO area. Topography in 

I the LW 10 area slopes downward to the south. The area was covered with snow during the survey. 

I 
L, ,,, 

I 

EM3 1 geophysical data do not indicate any anomalous areas that would define a leach field or swmp tank. 

However, interference from overhead power lines, sidewalks, abrupt changes in topography, and other 

features at the LW 10 site appear to affect the data. The presence of this interference makes it difficult to 

identify a leach field. The EM3 1 apparent conductivity contour map is shown in Figure 13, and in-phase 

data is shown in Figure 14. 

I 



I 
7.9 LWll 

I 
Leach field area LW 11 is located east of Building 306 and adjacent to LWlO. The utility map indicates 

that a leach field exits from Building 306 and extends toward the east. The utility map plot of the leach 

field is adjacent to an abrupt change in slope downward to the south in the lawn area. The LWl 1 area 

was covered with snow during the survey. 

EM3 1 geophysical data does not indicate any anomalous areas that would define a leach field or sump 

tank. However, interference from overhead power lines, abrupt changes in topography, and other surface 

features appear to affect the data. The presence of this interference makes it difficult to identify a leach 

field. The EM3 1 apparent conductivity contour map is shown in Figure 15, and in-phase data is shown in 

I 
Figure 16. 

I 
7.10 LW12 

I 

Leach field area LW12 is located south of Building 363. The area is partially in the trees and slopes 

toward the southeast. The utility map indicates that a leach field extends from about 75 to 150 feet south 

of Building 363. A possible sump tank cover was marked in the field. A clay pipe was also marked in 

I the field. 

EM3 1 geophysical data contains interference from several surface features, including surface metal and 

debris. The area of the possible sump tank cover is labeled as a “suspect area” in the apparent 

conductivity contour map (see Figure 17) and the in-phase contour map (see Figure 18). 

I 7.11 LW13 

Leach field area LW13 is located west of Building 301 and Holland Road, as shown on the utility map. 

The topography of the area slopes gently toward the southwest. The utility map indicates that a leach 

field located directly west of Building 301 extends under Holland Road a distance of about 100 feet. At 

this point, the leach field turns toward the southwest and extends an additional 60 feet. On the ground 

I 
surface, the plot of the end of the leach field is in a tree-covered area. 

I 
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The EM3 1 apparent conductivity contour map (see Figure 19) and the in-phase contour map (see Figure 

20) do not indicate any anomalous areas that would indicate the presence of a leach field. Surface 

features and utilities in the northern and eastern portion of the survey area caused interference in the data. 

No geophysical data were collected in the tree-covered area. 

7.12. LW14 

I 
Leach field area LW14 is located west of Building 307 and extends under Building 366. The utility map 

indicates that the leach field exited Building 307 and extended north of Building 366. The surface 

topography in the area of Building 307 is relatively flat. The natural topography near Building 366 slopes 

toward the northwest and has been tilled for the building’s construction. The area was covered with snow 

during the survey. 

I 
I 
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The EM3 1 apparent conductivity data (see Figure 2 1) and the in-phase data (see Figure 22) indicate 

interference from buildings and other surface features. One suspect area was marked in the field and is 

indicated on the contour maps. The suspect area is located southeast of Building 366. The suspect 

anomaly may be related to a sump tank or other subsurface metal object, such as underground ut:ilities, 

guard posts, or lighting. 

I 7.13 LW15 

Leach field area LW 15 is located west of Building 323. The topography slopes gently toward thle west 

and steeply toward the north (toward Dahlgren Road). The utility map indicates that a leach field exits 

west of Building 323 a distance of about 200 feet and then spreads out along an area about 25 by 100 feet 

in a wooded area. The area was covered with snow during the survey. 

EM3 1 data was collected along the linear portion of the leach field plotted on the utility map. No data 

was collected at the western extent of the plotted leach field. The apparent conductivity contour :map (see 

Figure 23) and the in-phase contour map (see Figure 24) indicate an anomalous area about 50 feet west of 

Building 323. The suspect area was marked in the field and is indicated on the contour maps. The 

anomalous area could be related to a sump tank or other subsurface metallic structure. 

I 
I 
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7.14 LW16, LW17, AND LW20 

Leach field areas LW16, LW17, and LW20 are located between Buildings 304 and 344. Topography in 

the area is flat. No leach fields are indicated on the utility map in this area. Leach field LW20 is not 

plotted in Figure 3-6 of the work plan (Brown and Root Environmental 1998), but it is shown in Figure 

19 of the 1998 letter report (TtNUS 1998). The area was covered with snow during the geophysical 

survey. 

The EM3 1 apparent conductivity contour map (see Figure 25) and the in-phase contour map (see Figure 

26) indicate significant interference from sidewalks, buildings, manholes, overhead power lines, and 

other features. Underground utilities appear to dominate the data. No attempt was made to interpret 

leach fields or sump tanks with these data sets. 

As snow melted, survey personnel noticed a linear feature on the ground surface leading to a concrete 

slab. The feature was marked in the field and is indicated as a suspect area on the geophysical contour 

maps (see Figures 25 and 26). The feature could be a leach field line or some other underground utility. 

7.16 LW18 

Leach field area LW18 is located north of Building 304. The geophysical survey grid for LW18 is an 

extension of the LW16, LW17, and LW20 grid, which originates about 15 feet from the southwestern 

comer of Building 344. The utility map indicates that a leach field is present to the north and extends to 

the east of Building 304. The topography of the LW 18 area slopes downward gently toward the north. 

The EM3 1 apparent conductivity contour map (see Figure 27) and the in-phase contour map (see Figure 

28) indicate several interference features, such as manholes and buried utility lines. An area marked in 

the field is adjacent to an apparent buried sewer line (indicated by a sewer manhole in the area); however, 

the utility map indicates that the sewer line is located east of this area. The marked feature is likely a 

buried utility and is also indicated on the contour maps. 

7.17 LW19 

Leach field area LW19 is located west of former Building 309 and current Building 376. The topography 

of the area is steep uphill east of Building 376 and down toward the southwest. The utility map indicates 

10 
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;I. i* that a leach field exits former Building 309 and projects under Building 376 toward the northwest. The 

I 

leach field extends a distance of about 150 feet toward the northwest. A depression in the soil is present 

in the expected area of the leach field about 15 feet west of Building 376. 

The EM3 1 apparent conductivity contour map (see Figure 29) and the in-phase contour map (see Figure 

30) show interference from Building 376 and a power pole at the northwestern comer of the building. In- 

phase data indicate a feature extending toward the northwest, coinciding with the utility line plot of the 

leach field indicated as a “suspect area” in Figures 29 and 30. This trend also coincides with the 

depression in the soil discussed above. The feature was not marked in the field, because data processing 

was not completed on this site at the time of the field survey, but it was delineated during the field survey 

walkover. 

8.0 Summary 

Survey results indicate that the EM3 1 was successful in identifying some subsurface features suspected 

of being associated with leach fields, sump tanks, or unknown buried objects at nine locations: LW02, 

LW03, LWO8, LW12, LW14, LW15, LW16/LW17/LW20, LW18, and LW19. Suspect areas were 

marked in the field and identified on the geophysical data contour maps, as discussed in Section 7. 

TtNUS and TtEMI personnel walked each leach field area following a review of the geophysical data and 

field markings of anomalous suspect features.. 

I 
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APPENDIX C 

MONITORNG WELL CONSTRUCTION DIAGRAMS 



0 R Tetra Tech NUS, Inc. 

MONlTORlNd WELL SHEET 

WELL No.: 2GWlOO 

PROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 2GWlOO 

PROJECT No.: CT0 298 DRILLER: A. Chapel DATE COMPLETED: 12/01/98 

SITE: 2 DRILLING METHOD: HSA NORTHING: 

GEOLOGIST: C. Laney DEV. METHOD: EASTING: 

Elevation / Height of Top of 
Surface Casing: 

I.D. of Surface Casing: 

round Elevation = Type of Surface Casing: 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 8 inches 

Elevation / Depth Top of Rock: NAt NA 

Cemenffbentonite 

Elevation / Depth of Seal: / 32.0’ 
Bentonite chips 

Elevation / Depth of Top of Filter Pack: t 36.0’ 

Elevation / Depth of Top of Screen: / 38.5’ 

Type of Screen: PVC 

‘Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

Elevation / Depth of Bottom of Screen: / 48.5’ 

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

Elevation I Depth of Bottom of 
Filter Pack: 

Type of Backfill Below Well: 

Elevation / Total Depth of Borehole: 

/ 48.5’ 

/ 48.5’ 



Tetra Tech NUS, Inc. 

MONITORING WELL SHEET 

WEiL No.: 2GWlOl 

PROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 2GW101 

PROJECT No.: CT0 298 DRILLER: R. Bush DATE COMPLETED: 12/05/98 

SITE: 1 2 DRILLING METHOD: HSA NORTHING: - 

GEOLOGIST: M. Shoemaker DEV. METHOD: EASTING: 

Elevation / Height of Top of 
Surface Casing: 

I.D. of Surface Casing: 

Ground Elevation = 

Datum: 

Type of Surface Casing: 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 8 inches 

Elevation / Depth Top of Rock: 

Type of Backfill: CementIbentonite 

NA/ NA 

Elevation I Depth of Seal: / 9.5’ 
Bentonite chips 

Elevation / Depth of Top of Filter Pack: 

Elevation / Depth of Top of Screen: 

/ 12.8’ 

I 15’ 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

Elevation / Depth of Bottom of Screen: / 25’ 

Elevation / Depth of Bottom of 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Filter Pack: 
Type of Backfill Below Well: 

Elevation / Total Depth of Borehole: 

/ 25’ 

/ 25’ 



Tetra Tech NUS, Inc. 

MONITORING WELL SHEET 

WELL No.: 2GW102 

‘ROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 2GW102 

‘ROJECT No.: CT0 298 DRILLER: R. Bush DATE COMPLETED: 12/14/98 

SITE: 2 DRILLING METHOD: HSAlAir Rotary NORTHING: - 

GEOLOGIST: M. Shoemaker DEV. METHOD: EASTING: 

Zround Elevation = 

Elevation / Height of Top of 
. Surface Casing: I - 

I.D. of Surface Casing:, 4 inches 

Type of Surface Casing: steel 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 8 inches (O-IO ft) 

5.75 ” (1 O-38 ft) 

Cement/bentonite 

Elevation I Depth of Seal: 
Elevation / Depth Top of Rock: 

Bentonite chips 

/ 23.0’ 
I 10.0’ 

Elevation I Depth of Top of Filter Pack: 
Elevation I Depth of Top of Screen: 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

Elevation I Depth of Bottom of Screen: 

Elevation I Depth of Bottom of 
Filter Pack: 

Type of Backfill Below Well: 

/ 26.0’ 
/ 28.0’ 

/ 38.0’ 

/ 38.0’ 

/ 38.0’ 



0 R Tetra Tech NUS, Inc. 

MONITORING WELL SHEET 

WELL No.: 2GW103 

PROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 2GW103 

PROJECT No.: CT0 298 DRILLER: R. Bush DATE COMPLETED: 12/16/98 

SITE: 2 DRILLING METHOD: MSAlAir Rotary NORTHING: 

GEOLOGIST: M. Shoemaker DEV. METHOD: EASTI NG: 

Ground Elevation = 

Elevation / Height of Top of 
Surface Casing: 

I.D. of Surface Casing: 4 inches 

Type of Surface Casing: steel 

Type of Surface Seal: Concrete 

I.D. of Riser: 2 inches 

Borehole Diameter: 8 inches (O-IO ft) 

5.75 ” (1 o-25 ft) 

Cement/bentonite 

Elevation / Depth of Seal: 
Elevation I Depth Top of Rock: 

Bentonite chips 

Elevation / Depth of Top of Filter Pack: I 13.0’ 
I 15.0’ 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

Elevation / Depth of Bottom of Screen: 

Elevation / Depth of Bottom of 
Filter Pack: 

Type of Backfill Below Well: 

/ 25.0’ 

/ 25.0’ 

Elevation / Total Depth of Borehole: / 25.0’ 



Tetra Tech NUS, Inc. WELi No.: 2GW104 

MONITORING WELL SiiEEi 

‘ROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 2GW104 

‘ROJECT No.: CT0 298 DRILLER: R. Bush DATE’COMPLETED: 12/l ?I98 

iITE: I 2 DRILLING METHOD: HSAlAir Rotary NORT.HING: 

;EOLOGIST: M. Shoemaker DEV. METHOD: EASTING: 

I 

iround Elevation = 

I - Elevation I Depth of Top of Riser: I 

- Elevation / Height of Top of 
Surface Casing: I 

I.D. of Surface Casing: 4 inches 

Type of Surface Casing: steel 

- Type of Surface Seal: Concrete 

- I.D. of Riser: 

Type of Riser: 

Borehole Diameter: 

2 inches 

PVC 

8 inches (O-6 ft) 
5.75 ” (6-22 I?) 

- Type of Backfill: Cement/bentonite 

- Elevation I Depth of Seal: 
- Elevation I Depth Top of Rock: 
- Type of Seal: Bentonite chips 

I 20.0’ 
/ 6.0’ 

- Elevation I Depth of Top of Filter Pack: 
- Elevation / Depth of Top of Screen: 
- Type of Screen: PVC 

/ 23.0’ 
/ 25.0’ 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screkn: 2 inches 

- Type of Filter Pack: #I silica 

Elevation / Depth of Bottom of Screen: 

Elevation I Depth of Bottom of 

I 35.0’ 

Filter Pack: 
Type of Backfill Below Well: 

Elevation / Total Depth of Borehole: 

I 35.0’ 

- I 35.0’ 



0 R Tetra Tech NUS, Inc. 

MONITORING WELL SHEET 

WELL No.: 2GW105 

PROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 2GW105 

PROJECT No.: CT0 298 DRILLER: R. Bush DATE COMPLETED: 12/16/98 

SITE: 2 DRILLING METHOD: HSAlAir Rotary NORTHING: 

GEOLOGIST: M. Shoemaker DEV. METHOD: EASTING: 

Elevation / Depth of Top of Riser: I 

Elevation / Height of Top of 
. Surface Casing: I * 

Type of Surface Casing: steel 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 8 inches (O-20 ft) 
5.75 “ (20-38 fi) 

CementIbentonite 

Elevation / Depth of Seal: 
Elevation I Depth Top of Rock: 

Bentonite chips 

! 23.0’ 
I 20.0’ 

Elevation / Depth of Top of Filter Pack: 
Elevation / Depth of Top of Screen: 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

Elevation / Depth of Bottom of Screen: 

Elevation / Depth of Bottom of 

/ 25.8’ 
/ 28.0’ 

/ 38.0’ 

Filter Pack: / 38.0’ 
Type of Backfill Below Well: 

Elevation / Total Depth of Borehole: / 38.0’ 



Tetra Tech NUS, Inc. WELL No.: 3GW102 

MONITORING WELL SHEET 

JROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 3GW102 

‘ROJECT No.: CT0 298 DRILLER: R. Bush DATE COMPLETED: 12l21l98 

SITE: 3 DRILLING METHOD: HAS/Air Rotary NORTHING: 

ZEOLOGIST: M. Shoemaker DEV. METHOD: EASTING: 

Elevation I Depth of Top of Riser: I 

Elevation / Height of Top of 
Surface Casing: I 

I.D. of Surface Casing: 4 inches 

und Elevation = Type of Surface Casing: steel 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 8 inches (O-Q ft) 

5.75 inches (9-42.5 fit> 

Cemedbentonite 

Elevation / Depth of Seal: / 28.0’ 
Elevation I Depth Top of Rock: I 9.0’ 

Bentonite chips 

Elevation / Depth of Top of Filter Pack: I 31.0’ 
I 32.5 

‘Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

Elevation / Depth of Bottom of Screen: 

Elevation I Depth of Bottom of 
Filter Pack: 

Type of Backfill Below Well: 

I 42.5’ 

I 42.5’ 

/ 42.5’ 



.O R Tetra Tech NUS, Inc. WEiL No.: 3GW104 

MONITORING WELL SHEET 

PROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 3GW104 

PROJECT No.: CT0 298 DRILLER: R. Bush DATE COMPLETED: 01/04/99 

SITE: , 3 DRILLING METHOD: HSA/Air Rotary NORTHING: 

GEOLOGIST: M. Shoemaker DEV. METHOD: EASTING: 

Ground Elevation = 

Datum: 

Not to Scale 

- Elevation / Depth of Top of Riser: I 

- Elevation / Height of Top of 
Surface Casing: I 

l.D. of Surface Casing: 4 inches 

Type of Surface Casing: steel 

- Type of Surface Seal: Concrete 

- I.D. of Riser: 

Type of Riser: 

Borehole Diameter: 

2 inches 

PVC 

8 inches (O-14 ft) 
5.75 inches (14-40 f-t) 

- Type of Backfill: 
grout 

Cement/bentonite 

- Elevation / Depth of Seal: 
- Elevation I Depth Top of Rock: 
- Type of Seal: Bentonite chips 

/ 25.0’ 
I 14.0’ 

- Elevation I Depth of Top of Filter Pack: / 28.0’ 
- Elevation I Depth of Top of Screen: 
- Type of Screen: PVC 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

- Type of Filter Pack: #I silica 

- Elevation I Depth of Bottom of Screen: 

- Elevation I Depth of Bottom of 
Filter Pack: 

Type of Backfill Below Well: 

I 30.0’ 

I 40.0 

I 40.0’ 

- Elevation / Total Depth of Borehole: / 40.0’ 



Tetra Tech NUS, Inc. WELL No.: 3GW107 

MONITORING WELL SHEET 

‘ROJECT: 

‘ROJECT No. 

SITE: 

;EOLOGIST: 

NSWC - WO RFI DRILLING Co.: 

CT0 298 DRILLER: 

3 DRILLING METHOD: - 

C. Laney DEV. METHOD: 

Parratt Wolff 

A. Chapel 

HSA 

BORING No.: 3GW107 

DATE COMPLETED: 11 I30198 

NORTHING: -’ 

EASTING: 

3ound Elevation = 

latum: 

- .:::: 

- .:::: 
... 

- ;:i: 

- :: 
:: 

- .:.: 
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............... 

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

........ A 

Not to Scale 

- Elevation / Depth of Top of Riser: I 

- Elevation / Height of Top of 
. Surface Casing: I * 

I.D. of Surface Casing.: 

Type of Surface Casing: 

- Type of Surface Seal: Concrete 

- I.D. of Riser: 

Type of Riser: 

2 inches 

PVC 

Borehole Diameter: 8 inches 

- Elevation I Depth Top of Rock: 

- Type of Backfill: Cement/bentonite 
grout 

NA/ NA 

- Elevation / Depth of Seal: I 9.0’ 

- Type of Seal: Bentonite chips - 

- Elevation I Depth of Top of Filter Pack: I 11.0’ 

- Elevation / Depth of Top of Screen: I 13.0’ 

- Type of Screen: PVC 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

- Type of Filter Pack: #I silica 

- 
Elevation I Depth of Bottom of Screen: - / 23.0’ 

- Elevation I Depth of Bottom of 
Filter Pack: - / 23.0’ 

Type of Backfill Below Well: 

- Elevation / Total Depth of Borehole: - / 23.0’ 



0 R Tetra Tech NUS, Inc. WELL No.: 4GWlOl 

MONITORING WELL SHEET 

PROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 4GWlOl 

PROJECT No.: CT0 298 DRILLER: A. Chapel DATE COMPLETED: 01/05/99 

SITE: 4 DRILLING METHOD: HSA NORTHING: 

GEOLOGIST: C. Laney DEV. METHOD: EASTING: 

Elevation / Depth of Top of Riser: I 

Elevation / Height of Top of 
Surface Casing: I 

I.D. of Surface Casing: 

Ground Elevation = Type of Surface Casing: 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 8 inches 

Elevation I Depth Top of Rock: NA/ NA 

Type of Backfill: CementIbentonite 

Elevation / Depth of Seal: I 33.0’ 
Bentonite chips 

Elevation / Depth of Top of Filter Pack: I 35.5’ 

Elevation / Depth of Top of Screen: / 38.0’ 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

Elevation / Depth of Bottom of Screen: / 48.0’ 

Elevation / Depth of Bottom of 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Filter Pack: / 48.0’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Type of Backfill Below Well: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Elevation I Total Depth of Borehole: 



Tetra Tech NUS, Inc. 

MONITORING WELL SHEET 

WEiL No.: 4GW102 

PROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 4GW102 

PROJECT No.: CT0 298 DRILLER: R. Bush DATE COMPLETED: 12/03/98 

SITE: . 4 DRILLING METHOD: HSA NORTHING: 

GEOLOGIST: M. Shoemaker DEV. METHOD: EASTING: 

Ground Elevation = 

Datum: 

Ill =I11 = 

Not to SC< 

II= - 

I 

- Elevation / Depth of Top of Riser: 

- Elevation / Height of Top of 
Surface Casing: 

I.D. of Surface Casing: 

Type of Surface Casing: 

- Type of Surface Seal: Concrete 

- 

- 

- 

- 

- 

- 

- 

- 

- 

I.D. of Riser: 2 inches 

Type of Riser: PVC 

Borehole Diameter: 8 inches 

Elevation / Depth Top of Rock: 

Type of Backfill: 
arout 

Cement/bentonite 

NA/ NA 

Elevation / Depth of Seal: I 29.4’ 
Type of Seal: Bentonite chips - 

Elevation / Depth of Top of Filter Pack: 

Elevation / Depth of Top of Screen: 

/ 32.2’ 

I 37.0’ 

Type of Screen: PVC 

Slot Size x Length: 

I.D. of Screen: 

Type of Filter Pack: 

0.10 X 10 feet 

2 inches 

#I silica 

Elevation I Depth of Bottom of Screen: - I 47.0’ 

Elevation / Depth of Bottom of 
Filter Pack: I 47.0’ 

Type of Backfill Below Well: 

Elevation / Total Depth of Borehole: / 47.0’ 



Tetra Tech NUS, Inc. 

MONITORING WELL SHEET 

WELL No.: 4GW103 

PROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 4GW103 

PROJECT No.: CT0 298 DRILLER: R. Bush DATE COMPLETED: 12/04/98 

SITE: 4 DRILLING METHOD: HSA NORTHING: 

GEOLOGIST: M. Shoemaker DEV. METHOD: EASTING: 

Elevation = 

Datum: 

L Not to Scale 

.::I: - :::: 
1::: - .:.:. 

: _ 
.:.: - .: . . 
:::: ..... 
.... - : . . 
:::: .... 
............. ........... ........... .......... ........... .......... ........... .......... ........... ......... ......... .......... ........... .......... ........... .......... ........... .......... ........... .......... ........... .......... ........... .......... ........... .......... ........... .......... ........... .......... ........... .......... ........... .......... ........... .......... ........... ........... ........... .......... ........... _ 

-I- 

- Elevation / Depth of Top of Riser: 

- Elevation I Height of Top of 
. Surface Casing: 

. I 

I . 

I.D. of Surface Casing; 

Type of Surface Casing: 

- Type of Surface Seal: Concrete 

- I.D. of Riser: 2 inches 

Type of Riser: PVC 

Borehole Diameter: 8 inches 

- Elevation / Depth Top of Rock: 

- Type of Backfill: Cemedbentonite 
grout 

NA/ NA 

- Elevation / Depth of Seal: 
- Type of Seal: Bentonite chips 

- Elevation / Depth of Top of Filter Pack: 

- Elevation / Depth of Top of Screen: 

- Type of Screen: PVC 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

- Type of Filter Pack: #I silica 

- 

! 48.0’ 

/ 52.0’ 

I 54.0’ 

Elevation / Depth of Bottom of Screen: I 64.0’ 

- Elevation / Depth of Bottom of 
Filter Pack: ! 64.0’ 

Type of Backfill Below Well: 

- Elevation / Total Depth of Borehole: / 64.0’ 



0 R Tetra Tech NUS, Inc. WELL No.: 4GW104 

MONITORING WELL SHEET 

PROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 4GW104 

PROJECT No.: CT0 298 DRILLER: DATE COMPLETED: 11 I20198 

SITE: 4 DRILLING METHOD: MSA NORTHING: 

GEOLOGIST: M. Shoemaker DEV. METHOD: EASTING: 

Elevation I Height of Top of 
Surface Casing: I 

I.D. of Surface Casing: 

Ground Elevation = Type of Surface Casing: 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 8 inches 

Elevation I Depth Top of Rock: NA/ NA 

Cement/bentonite 

Elevation / Depth of Seal: I 41.3’ 
Bentonite chips 

Elevation / Depth of Top of Filter Pack: I 44.0’ 

Elevation / Depth of Top of Screen: / 45.8’ 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

Elevation I Depth of Bottom of Screen: / 55.8’ 

Elevation / Depth of Bottom of 
Filter Pack: / 55.8’ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Type of Backfill Below Well: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...*... . . . . . . . . . . . . . . 
Elevation / Total Depth of Borehole: / 55.8’ 



0 R Tetra Tech NUS, Inc. WELL No.: 4GW105 

MONITORING WELL SHEET 

PROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 4GW105 

PROJECT No.: CT0 298 DRILLER: A. Chapel DATE COMPLETED: 01/06/99 

SITE: . 4 DRILLING METHOD: HSA NORTHING: 

GEOLOGIST: C. Laney DEV. METHOD: EASTING: 

Elevation I Height of Top of 
Surface Casing: I 

I.D. of Surface Casing: 

Zround Elevation = Type of Surface Casing: 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter:, 8 inches 

Elevation / Depth Top of Rock: NA/ NA 

Cementlbentonite 

Elevation I Depth of Seal: I 70.0’ 
Bentonite chips 

Elevation I Depth of Top of Filter Pack: I 73.0’ 

Elevation / Depth of Top of Screen: / 78.0 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 

Type of Filter Pack: #I silica 

Elevation / Depth of Bottom of Screen: / 85.0’ 

Elevation / Depth of Bottom of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Filter Pack: / 85.0’ . . . . . . . . . . ..,........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,........ Type of Backfill Below Well: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . 

Elevation / Total Depth of Borehole: 



cl R Tetra Tech NUS, Inc. WELL No.: 4GW106 

MONITORING WELL SHEET 

DROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 4GW106 

JROJECT No.: CT0 298 DRILLER: A. Chapel DATE COMPLETED: 12/l 9199 

SITE: 4 DRILLING METHOD: HSA NORTHING: 

SEOLOGIST: C. Laney DEV. METHOD: EASTING: 

Elevation / Depth of Top of Riser: 

Elevation / Height of Top of 
. Surface Casing: I * 

I.D. of Surface Casing; 

und Elevation = Type of Surface Casing: 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 8 inches 

Elevation / Depth Top of Rock: NA/ NA 

Cemerdbentonite 

Elevation I Depth of Seal: I 57.2’ 
Bentonite chips 

Elevation / Depth of Top of Filter Pack: 

Elevation I Depth of Top of Screen: I 62.0’ 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

Elevation / Depth of Bottom of Screen: / 72.0’ 

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

Elevation I Depth of Bottom of 
Filter Pack: 

Type of Backfill Below Well: 

Elevation / Total Depth of Borehole: 

/ 72.0’ 

/ 72.0’ 



0 R Tetra Tech NUS, Inc. 

MONITORING WELL SHEET 

WELL No.: 4GW107 

PROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 4GW107 

PROJECT No.: CT0 298 DRILLER: A. Chapel DATE COMPLETED: 12/I 9199 

SITE: 4 DRILLING METHOD: Mud Rotary NORTHING: 

GEOLOGIST: C. Laney DEV. METHOD: EASTING: 

Elevation I Depth of Top of Riser: 1 

Elevation I Height of Top of 
Surface Casing: 

I.D. of Surface Casing: 

Ground Elevation = Type of Surface Casing: 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 8 inches 

Elevation I Depth Top of Rock: 

Cement/bentonite 

Nf’d NA 

Elevation I Depth of Seal: / 65.0’ 
Bentonite chips 

Elevation I Depth of Top of Filter Pack: / 69.5’ 

Elevation / Depth of Top of Screen: I 73.5’ 

‘Slot Size x Length: 0.10 X IO feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

Elevation I Depth of Bottom of Screen: / 83.5’ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~.~.~.~.~.~.~.~.~.~.~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Elevation / Depth of Bottom of 
Filter Pack: 

Type of Backfill Below Well: 

Elevation / Total Depth of Borehole: 

/ 83.5’ ’ 



.O R Tetra Tech NUS, Inc. WELL No.: 4GW 108 

MONITORING WELL SHEET 

‘ROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 4GW108 

‘ROJECT No.: CT0 298 DRILLER: A. Chapel DATE COMPLETED: 1 I/24/98 

;ITE: > 4 DRILLING METHOD: HS Auger NORTHING: 

;EOLOGIST: C. Laney DEV. METHOD: EASTING: 

I 

Elevation I Height of Top of 
Surface Casing: I 

I.D. of Surface Casing: 

und Elevation = Type of Surface Casing: 

Type of Surface Seal: Concrete 

Borehole Diameter: 8 inches 

Elevation / Depth Top of Rock: NN NA 

Cemenffbentonite 

Elevation I Depth of Seal: I 28.7’ 

Bentonite chips 

Elevation / Depth of Top of Filter Pack: I 31.0’ 

Elevation I Depth of Top of Screen: I 33.0’ 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

Elevation I Depth of Bottom of Screen: / 43.0’ 

Elevation I Depth of Bottom of 
. . . . . . . . . . . ..,....... Filter Pack: I 43.0’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Type of Backfill Below Well: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...*. . . . . . . . . . . . . . . . . . . . . . 

Elevation I Total Depth of Borehole: I 43.0’ 



0 R Tetra Tech NUS, Inc. 

MONITORING WELL SHEET 

WELL No.: 4GW109 

PROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 4GW109 

PROJECT No.: CT0 298 DRILLER: R. Bush DATE COMPLETED: 1 l/21/98 

SITE: 4 DRILLING METHOD: HS Auger NORTHING: 

GEOLOGIST: M. Shoemaker DEV. METHOD: EASTING: 

Elevation I Height of Top of 
. Surface Casing: I * 

I.D. of Surface Casing; 

Type of Surface Casing: 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 8 inches 

Elevation I Depth Top of Rock: NA/ NA 

Cemetdbentonite 

Elevation I Depth of Seal: / 5.0’ 
Bentonite chips 

Elevation I Depth of Top of Filter Pack: / 8.0’ 

Elevation I Depth of Top of Screen: 

Slot Size x Length: 0.10 X IO feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

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

........... ........... ........... ........... ........... ........... .......... ........... .......... ........... .......... ........... .......... ........... .......... ........... .......... ........... .......... ........... .......... ........... ........... ........... .......... ........... A 

Not to Scale 

Elevation I Depth of Bottom of Screen: 

Elevation / Depth of Bottom of 
Filter Pack: 

Type of Backfill Below Well: 

Elevation I Total Depth of Borehole: 



El R Tetra Tech NUS, Inc. 

MONITORING WELL SHEET 

WELL No.: 4GWllO 

‘ROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 4GWllO 

‘ROJECT No.: CT0 298 DRILLER: A. Chapel DATE COMPLETED: 11 t23198 

SITE: 4 DRILLING METHOD: MS Auger NORTHING: 

ZEOLOGIST: C. Laney DEV. METHOD: EASTING: 

I - 

Elevation I Height of Top of 
Surface Casing: 

I.D. of Surface Casing: 

und Elevation = Type of Surface Casing: 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 8 inches 

Elevation / Depth Top of Rock: 

Cemenffbentonite 

NA/ NA 

Elevation / Depth of Seal: I 10.0’ 
Bentonite chips 

Elevation / Depth of Top of Filter Pack: 

Elevation / Depth of Top of Screen: 

- I 12.0’ 

I 14.0’ 

Slot Size x Length: 0.10 X IO feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

Elevation I Depth of Bottom of Screen: / 24.0’ 

~.~.~.~.~.~.~.~.~.~.~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‘_~.~.~.~.~.~.~.~.~.~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Elevation I Depth of Bottom of 
Filter Pack: 

Type of Backfill Below Well: 

Elevation / Total Depth of Borehole: 

/ 24.0’ 

/ 24.0 



Tetra Tech NUS, Inc. 

MONITORING WELL SHEET 

WEiL No.: 7GW102 

PROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 7GW102 

PROJECT No.: CT0 298 DRILLER: A. Chapel DATE COMPLETED: 12/I 5198 

SITE: 3 7 DRILLING METHOD: HSA NORTHING: - 

GEOLOGIST: C. Laney DEV. METHOD: EASTING: 

Elevation / Height of Top of 
Surface Casing: 

I.D. of Surface Casing: 

Type of Surface Casing: 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 8 inches 

Elevation / Depth Top of Rock: NA/ NA 

Cement/bentonite 

Elevation I Depth of Seal: I 39.0 
Bentonite chips 

Elevation / Depth of Top of Filter Pack: / 42.0 

Elevation I Depth of Top of Screen: I 44.0 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,.......... . . . . . . . . . . . ,.......... . . . . . . . . . . . t.......... . . . . . . . . . . . ,.......... . . . . . . . . . . . ,.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..a 

Not to Scale 

Elevation I Depth of Bottom of Screen: 

Elevation / Depth of Bottom of 
Filter Pack: 

Type of Backfill Below Well: 

Elevation / Total Depth of Borehole: 



Tetra Tech NUS, Inc. WELL No.: 7GW104 

,/.‘I. 

MONITORING WELL SHEET 

‘ROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 7GW104 

‘ROJECT No.: CT0 298 DRILLER: A. Chapel DATE COMPLETED: 12/02/98 

SITE: 7 DRILLING METHOD: HSA NORTHING: - 

GEOLOGIST: C. Laney DEV. METHOD: EASTING: 

Elevation I Depth of Top of Riser: I 

Elevation I Height of Top of 
. Surface Casing: I ’ 

I.D. of Surface Casing: 

und Elevation = Type of Surface Casing: 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 8 inches 

Elevation I Depth Top of Rock: 

Cement/bentonite 

NA’ NA 

Elevation I Depth of Seal: I 22.0 
Bentonite chips 

Elevation / Depth of Top of Filter Pack: / 25.5 
7 

Elevation I Depth of Top of Screen: / 28.0 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

Elevation / Depth of Bottom of Screen: - / 38.0 

. . . . . . . . . . . . . . . . . . . . . ,.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .:..::::::.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*...... . . . . . . . . . *. *. . . . . . 

Elevation I Depth of Bottom of 
Filter Pack: 

Type of Backfill Below Well: 

Elevation I Total Depth of Borehole: 

/ 38.0 

/ 38.0 



0 R Tetra Tech .NUS, Inc. WELL No.: 7GW105 

MONITORING WELL SHEET 

PROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 7GW105 

PROJECT No.: CT0 298 DRILLER: A. Chapel DATE COMPLETED: 12/04/98 

SITE: 7 DRILLING METHOD: HSA NORTHING: 

GEOLOGIST: C. Laney DEV. METHOD: EASTING: 

. Elevation / Height of Top of 
Surface Casing: 

I.D. of Surface Casing: 

Type of Surface Casing: 

Type of Surface Seal: Concrete 

I.D. of Riser: 2 inches 

Borehole Diameter: 8 inches 

Elevation / Depth Top of Rock: NA/ NA 

Cement/bentonite 

Elevation / Depth of Seal: I 37.5 
Bentonite chips 

Elevation I Depth of Top of Filter Pack: 

Elevation / Depth of Top of Screen: / 42.0 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...*.. . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a....,.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Not to Scale 

Elevation / Depth of Bottom of Screen: 

Elevation I Depth of Bottom of 
Filter Pack: 

Type of Backfill Below Well: 

Elevation I Total Depth of Borehole: 

/ 52.0 

/ 52.0 

/ 52.0 



Tetra Tech NUS, Inc. WELi No.: 9mGWlOO 

MONITORING WELL SHEET 

‘ROJECT: NSWC - WO RFI DRILLING Co.: Parrati Wolff BORING No.: 9GWlOO 

‘ROJECT No.: CT0 298 DRILLER: R. Bush DATE COMPLETED: 01107/99 

SITE: 1 9 DRILLING METHOD: HSA NORTHING: 

GEOLOGIST: B. Balkovec DEV. METHOD: EASTING: 

/ 

Elevation I Height of Top of 
Surface Casing: 

I.D. of Surface Casing: 

3ound Elevation = Type of Surface Casing: 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 8 inches 

Elevation / Depth Top of Rock: NA/ NA 

Cement/bentonite 

Elevation I Depth of Seal: I 1.0 
Bentonite chips 

Elevation / Depth of Top of Filter Pack: I 2.0 

Elevation I Depth of Top of Screen: 

‘Slot Size x Length: 0.10 X IO feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

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

........... ........... .......... ........... .......... ........... .......... ........... .......... ........... .......... ........... .......... ........... .......... ........... .......... ........... .......... ........... .......... ........... .......... ........... .......... ........... A 

Not to Scale 

Elevation I Depth of Bottom of Screen: 

Elevation / Depth of Bottom of 
Filter Pack: 

Type of Backfill Below Well: 

Elevation I Total Depth of Borehole: 



Tetra Tech NUS, Inc. WELL No.: 9GWlOl 

MONITORING WELL SHEET 

PROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 9GWlOl 

PROJECT No.: CT0 298 DRILLER: R. Bush DATE COMPLETED: 01/08/99 

SITE: 9 DRILLING METHOD: HSA NORTHING: 

GEOLOGIST: B. Balkovec DEV. METHOD: EASTING: 

Elevation / Height of Top of 
’ Surface Casing: / * 

I.D. of Surface Casing; 

round Elevation - Type of Surface Casing: 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 8 inches 

Elevation / Depth Top of Rock: NA/ NA 

Cemenffbentonite 

Elevation / Depth of Seal: I 1.0 
Bentonite chips 

Elevation / Depth of Top of Filter Pack: 

Elevation / Depth of Top of Screen: 

Slot Size x Length: 0.10 X IO feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: 

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

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

Not to Scale 

Elevation I Depth of Bottom of Screen: 

Elevation / Depth of Bottom of 
Filter Pack: 

Type of Backfill Below Well: 

Elevation / Total Depth of Borehole: 



Tetra Tech NUS, Inc. WELL No.: 9GW102 

MONITORING WELL SHEET 

JROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 9GW102 

‘ROJECT No.: CT0 298 DRILLER: R. Bush DATE COMPLETED: 01 I26199 

SITE: 9 DRILLING METHOD: HSA NORTHING: 

GEOLOGIST: B. Balkovec DEV. METHOD: EASTING: 

I 

Elevation / Height of Top of 
Surface Casing: 

I.D. of Surface Casing: 

und Elevation = Type of Surface Casing: 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 4 to 8 inches 

Elevation / Depth Top of Rock: NA/ NA 

Cemenffbentonite 

Elevation I Depth,of Seal: / 40.0 
Bentonite chips 

Elevation / Depth of Top of Filter Pack: / ,43.0 

Elevation I Depth of Top of Screen: / 45.0 

Type of Screen: 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

Elevation / Depth of Bottom of Screen: / 55.0 

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

Elevation I Depth of Bottom of 
Filter Pack: 

Type of Backfill Below Well: 

Elevation I Total Depth of Borehole: 



Tetra Tech NUS, Inc. WELi No.: 9GW103 

MONITORING WELL SHEET 

PROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 9GW103 

PROJECT No.: CT0 298 DRILLER: R. Bush DATE COMPLETED: 01/05/99 

SITE: . 9 DRILLING METHOD: HSA NORTHING: 

GEOLOGIST: B. Balkovec DEV. METHOD: EASTING: 

Elevation I Depth of Top of Riser: I 

Elevation I Height of Top of 
Surface Casing: I 

I.D. of Surface Casing: 

Ground Elevation = Type of Surface Casing: 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 

Elevation I Depth Top of Rock: 

Cemenffbentonite 

NA/ NA 

Elevation / Depth of Seal: I 3.0 
Bentonite chips 

Elevation / Depth of Top of Filter Pack: 

Elevation / Depth of Top of Screen: 

t 6.0 

/ 8.0 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screkn: 2 inches 

Type of Filter Pack: #I silica 

Elevation / Depth of Bottom of Screen: 

Elevation / Depth of Bottom of 

! 18.0 

Filter Pack: ! 18.0 
Type of Bgckfill Below Well: 



WELL No.: 9GW 104 El Tetra Tech NUS, Inc. 

MONITORING WELL SHEET 

=ROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 9GW104 

PROJECT No.: CT0 298 DRILLER: R. Bush DATE COMPLETED: 01/10/99 

SITE: 9 DRILLING METHOD: HSA NORTHING: -. 
GEOLOGIST: B. Balkovec DEV. METHOD: EASTING: 

und Elevation = 

Elevation / Height of Top of 
Surface Casing: I . 

I.D. of Surface Casing:, 4 inches 

Type of Surface Casing: steel 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 8 inches 

Cemenffbentonite 

Elevation / Depth of Seal: 
Elevation / Depth Top of Rock: 

Bentonite chips 

/ 18.0 
I 10.0 

Elevation / Depth of Top of Filter Pack: I 21.0 
/ 23.0 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

Elevation / Depth of Bottom of Screen: 

Elevation / Depth of Bottom of 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,.. . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Filter Pack: 
Type of Backfill Below Well: 

Elevation / Total Depth of Borehole: 



Tetra Tech NUS, Inc. 

MONITORING WELL SHEET 

WELL No.: 9GW105 

PROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 9GW105 

PROJECT No.: CT0 298 DRILLER: R. Bush DATE COMPLETED: 01/l Of99 

SITE: 9 DRILLING METHOD: HSA NORTHING: - 

GEOLOGIST: B. Balkovec DEV. METHOD: EASTING: 

. 

Ground Elevation = 

Elevation f Height of Top of 
Surface Casing: 

I.D. of Surface Casing: 4 inches 

Type of Surface Casing: steel 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 8 inches 

Cement/bentonite 

Elevation f Depth of Seal: 
Elevation / Depth Top of Rock: 

Bentonite chips 

Elevation f Depth of Top of Filter Pack: / 24.0 
/ 26.0 

‘Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

Elevation f Depth of Bottom of Screen: 

Elevation f Depth of Bottom of 

/ 36.0 

Filter Pack: / 36.0 
Type of Backfill Below Well: 

Elevation I Total Depth of Borehole: 



Tetra Tech NUS, Inc. 

MONITORING WELL SHEET 

WELL’No.: 9GW105 

‘ROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 9GW105 

‘ROJECT No.: CT0 298 DRILLER: R. Bush DATE COMPLETED: 01/10/99 

KITE: , 9 DRILLING METHOD: HSA NORTHING: 

3EOLOGIST: B. Balkovec DEV. METHOD: EASTING: 

Elevation f Height of Top of 
Surface Casing: 

I.D. of Surface Casing: 4 inches 

Type of Surface Casing: steel 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter:, 8 inches 

Cemerdbentonite 

Elevation I Depth of Seal: 
Elevation f Depth Top of Rock: 

Bentonite chips 

Elevation f Depth of Top of Filter Pack: 
Elevation f Depth of Top of Screen: 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screeh: 2 inches 

Type of Filter Pack: #I silica 

Elevation f Depth of Bottom of Screen: 

Elevation / Depth of Bottom of 

/ 24.0 
/ 26.0 

- / 36.0 

Filter Pack: / 36.0 
Type of Backfill Below Well: 

Elevation f Total Depth of Borehole: / 36.0 



Tetra Tech NUS, Inc. 

MONITORING WELL SHEET 

WELL No.: 9GW106 

PROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 9GW106 

PROJECT No.: CT0 298 DRILLER: L. Peach DATE COMPLETED: 01/25/99 

SITE: 9 DRILLING METHOD: HSA/Air Rotary NORTHING: 

GEOLOGIST: M. Shoemaker DEV. METHOD: EASTING: 

Elevation f Height of Top of 
. Surface Casing: I * 

I.D. of Surface Casing:, 

Type of Surface Casing: 

Type of Surface Seal: Concrete 

I.D. of Riser: 2 inches 

Borehole Diameter: 8 inches 

Elevation f Depth Top of Rock: NA/ NA 

Cemenffbentonite 

Elevation f Depth of Seal: / 42.5 
Bentonite chips 

Elevation / Depth of Top of Filter Pack: 

Elevation I Depth of Top of Screen: / 48.0 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

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

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

Elevation f Depth of Bottom of Screen: 

Elevation f Depth of Bottom of 
Filter Pack: 

Type of Backfill Below Well: 

Elevation / Total Depth of Borehole: 

/ 58.0 

/ 58.0 

f 60.0 



,,.-. 

Tetra Tech NJJS, Inc. 

MONITORING WELL SHEET 

WELL No.: 9GW107 

PROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 9GW107 

PROJECT No.: CT0 298 DRILLER: R. Bush DATE COMPLETED: 01/09/99 

SITE: 9 DRILLING METHOD: HSA NORTHING: 

GEOLOGIST: B. Balkovec DEV. METHOD: EASTING: 

. 

und Elevation = 

Elevation I Height of Top of 
Surface Casing: 

I.D. of Surface Casing: 4 inches 

Type of Surface Casing: steel 

Type of Surface Seal: Concrete 

I 

2 inches 

Borehole Diameter: 8 inches 

Cement/bentonite 

Elevation f Depth of Seal: 
Elevation I Depth Top of Rock: 

Bentonite chips 

/ 42.5 
/ 23.0 

Elevation f Depth of Top of Filter Pack: 
Elevation I Depth of Top of Screen: 
Type of Screen: PVC 

I 45.5 
I 47.5 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

Elevation f Depth of Bottom of Screen: / 57.5 

Elevation I Depth of Bottom of 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~.. . . . . . .,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Filter Pack: 
Type of Backfill Below Well: 

Elevation f Total Depth of Borehole: 



Tetra Tech NUS, Inc. 

MONITORING WELL SHEET 

WEiL No.: 9GW108 

PROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 9GW108 

PROJECT No.: CT0 298 DRILLER: L. Peach DATE COMPLETED: Olf23f99 

SITE: , 9 DRILLING METHOD: HSA NORTHING: 

GEOLOGIST: M. Shoemaker DEV. METHOD: EASTING: 

Elevation f Height of Top of 
Surface Casing: 

I.D. of Surface Casing: 

Ground Elevation = Type of Surface Casing: 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 4 to 8 inches 

Elevation f Depth Top of Rock: NA/ NA 

Cemedbentonite 

Elevation f Depth of Seal: I 19.0 
Bentonite chips 

Elevation f Depth of Top of Filter Pack: f 22.8 

Elevation f Depth of Top of Screen: / 25.0 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

.......... ........... .......... ........... 
Elevation f Depth of Bottom of Screen: I 35.0 

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

Not to Scale 

Elevation f Depth of Bottom of 
Filter Pack: 

Type of Backfill Below Well: 

Elevation f Total Depth of Borehole: 

/ 36.0 

f 36.0 



Tetra Tech NUS, Inc. WELL No.: 9GW109 

MONITORING WELL SHEET 

‘ROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 9GW109 

‘ROJECT No.: CT0 298 DRILLER: A. Chapel DATE COMPLETED: 12/16/98 

SITE: 9 DRILLING METHOD: HSA NORTHING: 

3EOLOGIST: C. Laney DEV. METHOD: EASTING: 

I 

Elevation f Height of Top of 
‘Surface Casing: I . 

I.D. of Surface Casing:. 

Type of Surface Casing: 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 8 inches 

Elevation f Depth Top of Rock: 

Cemenffbentonite 

NA/ NA 

Elevation f Depth of Seal: / 16.0 
Bentonite chips 

Elevation I Depth of Top of Filter Pack: / 18.0 

Elevation f Depth of Top of Screen: I 20.0 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

Elevation f Depth of Bottom of Screen: I 30.0 

. . . . . . . . . . :.:.:.:.:.:.:.:.:.:.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Elevation I Depth of Bottom of 
Filter Pack: I 30.0 

Type of Backfill Below Well: 

Elevation f Total Depth of Borehole: I 30.0 



Tetra Tech .NUS, Inc. WELL No.: 9GWllO 

MONITORING WELL SHEET 

PROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 9GWllO 

PROJECT No.: CT0 298 DRILLER: R. Bush DATE COMPLETED: 01/08/99 

SITE: 9 DRILLING METHOD: HSA NORTHING: 

GEOLOGIST: B. Balkovec DEV. METHOD: EASTING: 

Elevation f Height of Top of 
Surface Casing: 

I.D. of Surface Casing: 

und Elevation = Type of Surface Casing: 

Type of S&ace Seal: Concrete 

2 inches 

Borehole Diameter: 8 inches 

Elevation f Depth Top of Rock: NAf NA 

Cemedbentonite 

Elevation f Depth of Seal: I 7.0 
Bentonite chips 

Elevation f Depth of Top of Filter Pack: f 8.0 

Elevation f Depth of Top of Screen: I 10.0 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

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

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

Elevation / Depth of Bottom of Screen: 

Elevation I Depth of Bottom of 
Filter Pack: 

Type of Backfill Below Well: 

Elevation f Total Depth of Borehole: 



Tetra Tech NUS, Inc. 

MONITORING WELL SHEET 

WEiL No.: 13GW02 

‘ROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 13GW02 

‘ROJECT No.: CT0 298 DRILLER: A. Chapel DATE COMPLETED: 1 l/23/98 

SITE: , 13 DRILLING METHOD: HSA NORTHING: 

3EOLOGIST: M. Shoemaker DEV. METHOD: EASTI NG: 

Elevation I Height of Top of 
Surface Casing: 

I.D. of Surface Casing: 

3ound Elevation = Type of Surface Casing: 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 8 inches 

Elevation f Depth Top of Rock: 

Cemerdbentonite 

NA/ NA 

Elevation f Depth of Seal: I 12.0 
Bentonite chips 

Elevation I Depth of Top of Filter Pack: / 16.0 

Elevation f Depth of Top of Screen: / 18.0 

Slot Size x Length: 0.10 X 10 feet 

2 inches 

Type of Filter Pack: #I silica 

Elevation f Depth of Bottom of Screen: / 28.0 

. . . ...*.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :.:.:.:.:.:.:.:.:.:.: . . . . . . . . . . 

Elevation f Depth of Bottom of 
Filter Pack: - / 32.0 

Type of Backfill Below Well: 



Tetra Tech NUS, Inc. WELL No.: 13GW03 

MONITORING WELL SHEET 

PROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 13GW03 

PROJECT No.: CT0 298 DRILLER: A. Chapel DATE COMPLETED: 1 j/23/98 

SITE: 13 DRILLING METHOD: HSA NORTHING: 

GEOLOGIST: M. Shoemaker DEV. METHOD: EASTING: 

Elevation f Height of Top of 
’ Surface Casing: I - 

I.D. of Surface Casing:, 

Ground Elevation - Type of Surface Casing: 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 8 inches 

Elevation f Depth Top of Rock: 

Cement/bentonite 

NAf NA 

Elevation f Depth of Seal: I 12.0 
Bentonite chips 

Elevation f Depth of Top of Filter Pack: I 15.3 

Elevation I Depth of Top of Screen: / 18.0 

Slot Size x Length: 0.10 X IO feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

Elevation f Depth of Bottom of Screen: / 28.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :.:.:.:.:.:.:.:.:.:.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..a.. . . . . . . . . . . . . . . . - ..,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

Not to Scale 

Elevation f Depth of Bottom of 
Filter Pack: 

Type of Backfill Below Well: 

Elevation f Total Depth of Borehole: 

/ 28.0 

f 28.0 



WELL No.: 13GW04 

JROJECT: NSWC - WO RFI DRILLING Co.: Parratt Wolff BORING No.: 13GW04 

‘ROJECT No.: CT0 298 DRILLER: A. Chapel DATE COMPLETED: OlfO6f99 

SITE: 13 DRILLING METHOD: HAS NORTHING: 

;EOLOGIST: C. Laney DEV. METHOD: EASTING: 

Elevation f Height of Top of 
Surface Casing: 

I.D. of Surface Casing: 

3ound Elevation = Type of Surface Casing: 

Type of Surface Seal: Concrete 

2 inches 

Borehole Diameter: 8 inches 

Cementlbentonite 

Elevation f Depth of Seal: 
Elevation I Depth Top of Rock: 

Bentonite chips 

Elevation f Depth of Top of Filter Pack: 
Elevation f Depth of Top of Screen: 

Slot Size x Length: 0.10 X 10 feet 

I.D. of Screen: 2 inches 

Type of Filter Pack: #I silica 

Elevation f Depth of Bottom of Screen: 

Elevation f Depth of Bottom of 

/ 60.0 
I 62.0 

I 72.0 

Filter Pack: / 72.0 

Type of Backfill Below Well: 

Elevation f Total Depth of Borehole: / .72.0 





. 

SITE 2 

WELL DEVELOPMENT LOG SHEETS 



,._ 

p- . 

. 

w WELL 

PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 

- STARTTIME: 

END TIME: 

I I DOMESTIC WELL. 

METHOD & REMARKS 

DEVELOPMENT SHEET 

l)(‘j MONITORING WELL, I 1 OTHER _ 

SITE/LOCATION 

WELL ID.: 

DATE: 

PERSONNEL: 

WELL TYPE: 

OTHER 

MEASURING DEVICE: utt;bA- 

ADJUSTMENT FACTOR: 

ammow Tmw color DM COW. TUmtdltV 

I 
Volume (6-a 1 IS.U.I tmS/cml INTU! ! O0 m ImoAl 

AL COMMENTS 
e 

SIGNATUREts!: PAGELOFL 



w WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: 

F;RoJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL bEPTH: 

ONE CASING VOLUME: 
- 

START TIME: 

END TIME: 

[ I DOiiESTlC WELL. 

METHOD 81 REMARKS 

MONITORING WELL, I I OTHER _ 

SlTEfLOCATtON 

WELL lb.: 

DATE: 

PERSONNEL: 

WELL TYPE: 

MEASURING DEVICE: 

ADhSTMENT FACTOR: - 

Appromlnotr Tmn CtiOf mn CWd. Tur81Bw DO fmp. solIn 
Volume 1S.U.I tmSktnl wTul ImoAl I tC0lOlUS~ IYI 

, 7.40 1 /‘;:I 03 p,*: a- 

I 

SIGNA 

JZ 
,.?.6 

72 
24 
3 Ia 2 

PAGE&OF4 



PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 

ST&RT TIME: 

END TIME: 

-t 1 DOMESTIC WELL, 

Mf3HOD 81 REMARKS 

I 

WELL~DEVELOPMENTSHEET’ _ 

ti MONITORING WELL, [ 1 OTHER _ 

DATE: 

PERSONNEL: 

WELL TYPE: 

. OTHER 

MEASURING DEVICE: J/b/*,-& 

ADJUSTMENT FACTOR: 

Approximate 1 Time 1 Color 

.ADDlTlONAL COMMENTS: /-i-f y--A 

/ B 



WELL DEVELOPMENT SHEET 

PROJECT StTE NAME: Lh/HITf &ML 

PROJECT NUMBER: 7867. ozo~ 
WEATHER: a.v&-zmf: r&l bzoC 

, I 
STATIC WATER LEVEL: I&* z&7 I 

SITE/LOCATION 

WELL ID.: 

DATE: 

PERSONNEL: 

- 
START TtME: 

END TIME: 

I I DOMESTIC WELL, 

hXtHOD & REMARKS 

- 
/&(- f /L/o-*) _ ADJUSTMENT FACTOR: 

/ 

9( 1 MONITORING WELL, I 1 OTHER 

. 
I5h&-~/e her ‘1 / IT?/ 

I 

A~roxmo1@ Tlma COW PM Cond. TUrbrdlW 00 
I 

f@8W. sahnt1 

Volume 6.U.l ImSlcm) INTUI ImaA) fCOlClU@~ f%l 
r 

_ x13 
-?&.I- 

PACELO& SlGNATUREts;: 



DEVEVPMENT SHEET 

- 
START TIME: 

END TIME: 

1 1 DOMESTIC WELL, 

METHOD & REMARKS 

PROJECT SITE NAME: SiTEfLOCATlON 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELl DEPTH: 

ONE CASING VOLUME: 

’ ADJUSTMENT FACTOR: - 
/ 

I d MONITORING WELL I I OTHER 

d-wjo I 0 0 & ef‘ 

SIGNATUREtsl: PAGELOF_I_: 



e WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: 

PROJECT NUMBER: 

. WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 
- 

START TIME: 
END TIME: 

SITE/LOCATION s/r?? 2- 

WELL ID.: 

DATE: rz*z1*98 

PERSONNEL: ’ 

WELL TYPE: 

OTHER . 

MEASURING DEVICE: /-mN3A 

ADJUSTMENT FACTOR: 

I I DOMESTIC WELL, d MONITORING WELL, I 1 OTHER 

Approalm8~# Tlma CO&? on COW. TUrtuOltV 00 Taw. SJllu 

volumt IS.U.1 ImSkml wrul cmon, fColetur~ fY1 

2 I ‘j/d4 

L47 
%v? /z,g- e-- -'I 
I,%- I /In (pAJ2 
0,(75- I is7 13.0~ 

SIGNATURErs,: 



SITE 3 

WELL DEVELOPMENT LOG SHEETS 



. i.. a WELL DEVELOPMENT SHEZT 

PROJECT SITE NAME: VdHITf (J&k 

PROJECT NUMBER: 7867.020~ 
WEATHER: cl,$KwJ f-4 /cl - ;sy)~:&Qc 

STATIC WATER LEVEL: , %4r 

TOTAL WELL DEPTH: ~-/i.&ti 

ONE CASING ;tV) 
- 

START TIME: 

END TIME: 

[ 1 DOMESTlC WELL, l)b MONITORING WELL, I I OTHER 

MRHOD & REMARKS 

SlTEfLOCATlON 

WELL ID.: 

DATE: 

PERSONNEL: . 

WELL TYPE: 

MEASURING DEVICE: 

ADJUSTMENT FACTOR:: 

NOTI AlI --. I. - 0.01 *em -m”.ml”V-.----- 



cjTc= WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: 

PRbJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DfF’TH: 

ONE CASlNG VOLUME: 

- START TIME: 

END TIME: 

I I DOMESTIC WELL, 61 MONITORING WELL, I 1 OTHER _ 

METHOD & REMARKS 

SlTE/LOCATtON s;rk3 

WELL t0.i ~ccl/D 5+ 

DATE: /- 5-45? 

PERSONNEL /c-k+- 

WELL TYPE: IPvCl! IS.S.1. or 
OTHER 

MEASURING DEVICE: /hwbs 

ADJUSTMENT FACTOR: 

SIGNATUREts,: 

/2x &x-,3= z.3la 

PAGELOFL 



w ,. WEUMVEL~PMENTSHEET 

PROJECT SITE NAME: IdHITS O&IL. 

PROJECT NUMBER: 7867.Ozoz 
WEATHER: 4YW b&d- 

STATIC WATER LEVEL: -23-n. 69f 

TOTAL WELL DEPTH: -tcs& -f&+- 

ONE CASING VOLUME: 2. y &iLrdS 

START TIME: Q~at9 
. 

END TIME: (/‘20 f/z-/cj-q 5?)’ 
/ 

SITEILOCATlON 

WELL ID.: 

DATE: 

PERSONNEL: 

WELL TYPE: 

MEASURING DEVICE: 

AC,‘USTt.lENT FACTOR: 

1 1 DOMESTIC WELL, li<r MONITORING WELL, [ I OTHER _ 

METHOD & REMARKS 

SIGNATUREw: 



SITE 4 

WELL DEVELOPMENT LOG SHEETS 



. 

WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: i&m f)#+k 

PROJECT NUMBER: 7867. ozoz. 
WEAtHER: fQJm/f.. ITcP O 
STATIC WATER LEVEL: 29 
TOTAL WELL DEPTH: lt7*;i 
ONE CASfNG VOLUME: 13 38&l / 

--/ 
ia5 

- START TlME: ;4z,l ’ 
END TIME: /IOr-, 

[ 1 DOMESTlC WELL, fl’ MONITORING WELL, I 1 OTHER _ 

SITEILOCATION 

WELL ID.: 

DATE: 

PERSONNEL: 

WELL TYPE: z4 
f(/Lllhmi)/L1?L 

MEASURING DEVICE: UnalB/+ 
ADJUSTMENT FACTOR: 

Mm00 &I REMARKS 

ADDITIONAL COMMENTS: 

SIGNATUREw: J?54LL 



WELL DEVELOPMENT SHEET 

PROJECT SlTE NAME: b/l-l I-I-f O&I& 

PROJECT NUMBER: 7867. cnoz- 
WEATHER: &&WI 54”‘# 

STATIC WATER LEVEL 92.eF -f&t 

TOTAL WELL DEPTH: +!?b?O &et 
ONE CASING VOLUME: 

- START TIME: 

END TIME: 

SITEILOCATION 

WELL ID.: 

DATE: /z/d/Q k7 I lwa 

PERSONNEL: 

WELL TYPE: 

MEASURING DEVICE: 

ADJUSTMENT FACTOR: 

I 1 DOMESTIC WELL, &MONITORING WELL. I 1 OTHER 

MEtHOD & REMARKS RAIL= - d;sm-wdh I 

Now u --. 1. -10.01 m.t -I-Iw.m1...*n.*rr-n-mr 
k 

SlGNATUREts,: 
I 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: b/Hl7f O#iC 

PROJECT NUMBER: 7867.0202- 
WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 

START TIME: 

END TIME: 

SlTEfLOCATtON 

WELL ID.: 

DATE: 

PERSONNEL: 

WELL TYPE: 

MEASURING DEVICE: 

OTHER 

/h~,M 

ADJUSTlylENT FACTOR: 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 

START TIME: 

END TIME: 

SITE/LOCATION 

WELL ID.: 46~4 10 q 

DATE: 

PERSONNEL: 

WELL TYPE: 

OTHER 

MEASURING DEVICE: fiJorclZ& 

ADJUSTMENT FACTOR: 

I 1 DOMESTIC WELL, p MONITORING WELL, I 1 OTHER 

ADDITIONAL COMMENTS: 

SIGNATUREtsi: PAGELOF / - 



i 

, \, WELL DEVELOPMENT SHEET- - 

PROJECT SlTE NAME: 

PROJECT SLUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 

STAti TIME: 

END TIME: 

76;$37 WELL ID.: 

RswJf DATE: 

crz*I PERSONNEL: 

$&3.2 WELL TYPE: 

MEASURING 

OTHER 

DEVICE: f%l%-arSA 

ADJUSTMENT FACTOR: 

-I 1 DOMESTIC WELL, &i. MONITORING WELL, [ ] OTHER 

METHOD & REMARKS ~Ia-4 

NOlE All m- to marat 0.01 forat msrured from top of wdl riaa pipa UJsr othawia noted. 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 

START TIME: 

END TIME: 

SITE/LOCATION + sm 

WELL ID.: 4Gt\/ 106 
DATE: f Z.ZO-96 

PERSONNEL: . 

WELL TYPE: &k- 

OTHER 

MEASURING DEVICE: 

ADJUSTMENT FACTOR: 

/ 
I I DOMESTIC WELL, I vf MONITORING WELL, I 1 OTHER 

METHOD & REMARKS 

SIGNATURErs,: PAGELOFL 



.- 

. 

WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: dHITf (j&+/i 

PROJECT NUMBER: 7867. OZOZ- 
WEATHER: OVf_, lJIdDV 43-F 

STATIC WATER LEVEL: rs,74 ‘t?7zz4 

TOTAL WELL DEFt’H: qf?e q-z2 +‘p,p+ 

ONE CASING VOLUME: /4* 0 /yQ IhI 

START TIME: r3rs ’ /yJ%-Y8 

END TIME: /lx-? /- r-‘74 

SITE/LOCATlON 

WELL ID.: 

zj+ 

OTHER 

MEASURING DEVICE: ),I&/@ 

ADJUSTMENT FACTOR: 

I 1 DOMESTIC WELL, v MONITORING WELL, I I OTHER 

METHOD 41 REMARKS 

. 
AODITIONAL COMMENTS: 

PACELOFL 



, 

WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 

START TIME: 

END TIME: 

I I DOMESTIC WELL, 1% MONITORING WELL, I I OTHER _ 

Mm00 b REMARKS 

b/H ITf n&IL 
7867. OZOZ- 

SITE/LOCATION SITE 
WELL ID.: OwwJ061 

DATE: 

PERSONNEL: 

WELL TYPE: 

OTHER 

MEASURING DEVICE: 

ADJ%TMENT FACTOR: 

Color PW COW. Tumtdttv 00 
I 

TanD. sutntv 

, 6.U.) fmS/cml fNTUI fmoAl (CelcNJr~ WI 

AODITIONAL COMMENTS: 



w WELL 

PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATlC WATER LEVEL: 

TOTAL WELL 

ONE CASING 

START ilME: 

END TIME: 

DEPTH: 

VOLUME: 

t 1 DOMESTIC WELL, 

MfiTHOD & REMARKS 

DEVELOPMENT SHEET 

P? MONITORING WELL, I I OTHER _ 

SlTElLOCATlON 

WELL ID.: 

DATE: 

PERSONNEL: . 

WELL TYPE: 

MEASURING DEVICE: &h&q - 

ADJUSTMENT FACTOR: 

NOTC U rvu-l ,. YI, 0 01 *oo, -I wvr 1.. .I - SW - - .trm*H #w,m 

. 
ADDITIONAL COMMENTS: 

SIGNATUREw: --MD& 
PAGE BFz - 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 

START TIME: 

END TIME: 

StTEILOCATlON SK& 4- 

WELL ID.: 

DATE: ,5%$+ 

PERSONNEL: 

WELL TYPE: 

OTHER 

MEASURING DEVICE: (4 g&/ f?fi 

ADJUSTMENT FACTOR: 

I I DOMESTIC WELL, fl MONITORING WELL, I I OTHER 

AODITIONAL COMMENTS: 

SlGNATUREtsl: PAGE L OF 3 - 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: b/HlTE fiji+K ‘. 

PROJECT NUMBER: 7867. (32oz 

WEATHER: SYNjly,L/ ($0 t5 

STATtC WATER LEVEL: /3 Yh, fFet 
TOTAL WELL DEPTH: zz : 336 -&d- 

ONE CASING VOLUME: 896 G 

START TIME: 

END TIME: 

[ 1 DOMESTIC WELL, I I MONITORING WELL, I I OTHER _ 

SITE/LOCATION 

WELL ID.: 

DATE: 

PERSONNEL: 

WELL TYPE: 

MEASURING DEVICE: 

AbJUSTMENT FACTOR: 

St7 

,,5,‘,, 

IPVCI, rs.s.1, or 

OTHER 

hi2 h /n/l 

Approxlmow Tlma cotor m 
Volume 6.U.I 

I i I 

NO?t AM 
J 

--a 1. M-1 0.01 (001 mvm *mm 1.. .I wm *mm C” * 

ADDITIONAL COMMENTS: 

SIGNATUREtsl: PAGE =OF 3 -- 



. 

PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 

START TIME: 

END TIME: 

WELL DEVELOPMENT 

vdkwf n/c&k SITE/LOCATION -s/r& 4( 

7867. ozo= WELL ID.: 07 &l/ ,icq 

DATE: 1’2 / z/Y Y 

PERSONNEL: . KS 

7,2.3:x -i&t- WELL TYPE: 

MEASURING DEVICE: J&3 / e.4 

ADJUSTMENT FACTOR: 

I 1 DOMESTIC WELL, lyl MONITORING WELL, t I OTHER 

cord. I TurtNmY I DO i T-. 1 s0mt~ 
1mSkml WTU) 1 ImoIL) I Coletur~ I vbl 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: d-4 I-E o&g 

PROJECT NUMBER: 7867.020= 
WEATHER: S~mJf w’n-! 

STATIC WATER LEVEL: 23.al -&v&t 

TOTAL WEU DEPTH: 27.00 i&T 

ONE CASING VOLUME: -I$$‘+& o)dltm4 
START TIME: t4cw h/+w 
END TIME: //g-a C/L/S/&l 

J 

SITE/LOCATION 

WELL ID.: 

DATE: 

PERSONNEL: 

WEU TYPE: 

MEASURING DEVICE: 

ADJUSTMENT FACTOR: 

[ ] DOMESTlC WEU, rjh MONITORING WELL. I I OTHER 

METHOD & REMARKS 

ADDITlONAL COMMENTS: 

SIGNATUREtsl: 41 PAGE OF 



SITE 7 

WELL DEVELOPMENT LOG SHEETS 



. .-, m , WELL. DEVELOPMENT SHEET 

PROJECT SlTE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 

START TlME: 1530 IZ* I448 MEASURING DEVICE: 

END TIME: @w!5 IZ.W-S$ ADJUSTMENT FACTOR: 

I I DOMESTIC WELL. Id MONITORING WELL, I I OTHER 

Mf?lHOD 81 REMARKS 

WELL ID.: 

SITE/LOCATION 

DATE: 

PERSONNEL: 

WELL TYPE: 

SC& -/ 

SIGNATUREw: ; --. PAGELOFL 

I% 2 



WELL DEVELOPMENT SHEET 

PROJECT 37-E NAME: b/HrTf O&IL S~TULOCATION SIT& 1 

PROJECT NUMBER: 7867. ozo= WELL ID.: 7GWfO~ 

WEATHER: 50 * c IDU dr, DATE: IZ*ZO 4s 

STATIC WATER LEVEL: b7.53’ / PERSONNEL: _ MEa-tI 

TOTAL WELl DEPTH: 55.50 f WELL TYPE: e7 vc , IS.S.1. or 

ONE CASlNG VOLUME: 7&s GJS 

START +IME:. lo20 MEASURING DEVICE: 

END TIME: ADJUSTMENT’ FACTOR: 

I I DOMESTIC WELL. )Q MONITORING WELL, I I OTHER 

METHOD & REMARKS 

ADDITIONAL COMMENTS: 

SIGNATUREw: PAGE-OF- I 



WELL DEVELOPMENT SHEET 

PROJECT Sl7’E NAME: Ihll4m O&IL 

PROJECT NUMBER: 7867.OZO~ 
WEATHER: SWM LJ@-* 

STATIC WATER LEVEL: #$I / / c8.aGP &I 

TOTAL WELL DEPTH: s3.+3 i$d- 

ONE CASING VOLUME: 7.9 Y a a//m < 

START TIME: //tp ’ (j2-6 -9%) 
/ 

END TIME: 

I I DOMESTIC WELL, lbd. MONITORING WELL, i 1 OTHER _ 

SITE/LOCATION 

WELL ID.: 

DATE: 

PERSONNEL: 

WELL TYPE: 

MEASURING DEVICE: 

ADJUSTMENT FACTOR: 

:fr)ss 
‘&wJi IS.S.1, or 

OTHER 

METHOD b REMARKS G/da 

SIGNATUREtsl: PAGE OF- L 



WELLDEVELOPMENTSHEET 

PROJECT SITE NAME: b/H rlx o&L SlTEfLOCATlON 

PROJECT NUMBER: 7867. t?a~z WELL ID;: 

WEATHER: G-vAd, 64~~ DATE: 

STATIC WATER LEVEL: i7p PERSONNEL: 

TOTAL WELL DEPTH: -fiLEi- 

ONE CASlNG VOLUME: 7 ,T ndlch4 
- START TIME: MEASURING DEVICE: 

END TIME: ADJUSTMENT FACTOR: 

METHOD & REMARKS 

I ) DOMESTIC WELL, H MONITORING WELL, I I OTHER 

. 

AppIoamolo Turu COW PM COIW Tumdltv DO TOIW. Sdlknl 
VOlUmC 1 ! lS.U.1 ~mSkml wnul man.l ! fCOlOlU.~ WI 

Sl(jNATUREw: 



SITE 9 

WELL DEVELOPMENT LOG SHEETS 



PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 

STAiiT TIME: 

END TIME: 

WELL DEVELOPMENT SHEET - 

cj flf7it &Gy< SITE/LOCATION 

7&a OZQZ / WELL ID.: 
, 

s-c /rl ‘ 3P DATE: 

fe 6V ffld- , PERSONNEL: 

i.2. “31 -655 t, WELL TYPE: 2 3 
7 I F- L3 o&l/ 3-t!?7 

//DO 3 .** 9 f MEASURING DEVICE: 

lb35 i.. iz-9 5 ADJUSTMENT FACTOR: 

OTHER 

R//34 A7 

^-. SIGNATURE(s): PAGE /OF1 ,- 



PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 

STikT TIME: 

END TIME: 

WELL DEVELOPMENT SHEET - 

YI~E- 0f-W SITE/LOCATION GTfz 9 

7-g&7. QZCZ WELL ID.: &w&L3 101 

CSIcl &?‘W -?/ 73” DATE: I- II - L)‘i 
I 

4$--‘, 
PERSONNEL: UlC 

2if at’ 
4LilCfC.k&& i?! 

i3* WELL TYPE: , fS.S.1, or 

7 OTHER , 74 cnl /4J3 f 

I4d 
f 

MEASURING DEVICE: isr, RIB A : 

rh30 m i r249 . - ADJUSTMENT FACTOR: 

T 1 DOMESTIC WELL, [M MONITORING WELL, [ ] OTHER 

SIGNATURE(s): PAGEIOF-- 



WELL DEVELOPMENT SHEET’ _ 

PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 

START TIME: 

END TIME: 

7 I DOMESTIC WELL, 

MIXHOD & REMARKS 

w MONITORING WELL, 1 1 OTHER _ 

SITE/LOCATION SITE q 

WELL ID.: q(;WOt 
DATE: 

PERSONNEL: 
Yge 
A 

WELL TYPE: 

. OTHER 

MEASURING DEVICE: d bfm3A 

ADJUSTMENT FACTOR: 

‘-. 
SIGNATURE(s): 

, 

11 PAGE. OF 



WELLDEVELOPMENT’SHEET- - 

PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 

STA?(T TIME: 

END TIME: 

-[ I DOMESTIC WELL, 

,/zs ’ /I- 7- 74 MEASURING DEVICE: #&2JBA 

D9RO /- /I- 44 ADJUSTMENT FACTOR: - 

tA MONITORING WELL, 1 I OTHER 

METHOD & REMARKS 

l&flnz n&K SITE/LOCATION S/T-E 9 
7% 7 a2 02 WELL ID.: @9&u//c,? 

35“ c&.?rr DATE: i- 7- 74 
e? 5% -fl,*, nr, 7- PERSONNEL: 

.2@‘ 32 -f,?$ J- WELL TYPE: 2” @$&fbW 

it?. 37 -741 / io. 76 / OTHER 
1 

.ADDITIONAL COMMENTS: I - /,g.-‘f)T &-d @ cq e& 
- / 

1 - /f - 49 WdOD r4.uz.L 
J 1 4 / 

SIGNATURE(s): &$I& .PAGEOi=l I 



- PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LSVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 
START TIME: 
END TIME: 

WELL DEVELOPMENTSHEET‘ - 

-I I DOMESTIC WELL, m MONITORING WELL, [ I OTHER _ 

SITE/LOCATION 

WELL ID.: 

DATE: 

PERSONNEL: 
WELL TYPE: 4Em ’ rs.s.1, or 

OTHER 

-LiL K/&CA MEASURING DEVICE: 
ADJUSTMENT FACTOR: 

.chlE 9 

I I I I I I I I I I 
NtnT: All In-al?wm to - 0.01 foot - frmltoPofwwrbrpl#unlaBommirmcd. 

e 
-_ SIGNATUREls): PAGEIOFL 



WELL DEVELOPMENT SHEET - 

PROJECT SITE NAME: LdUiIE f94/!z 

PROJECT NUMBER: 76277. ozoz 
WEATHER: Pr, /cd , c /e?e? J u ?$” 
STATIC WATER LEVEL: 

# 
-3. 7 0 ’ 

TOTAL WELL DEPTH: B cl 3Es.51’ 
ONE CASING VOLUME:+ffq, / g+. f?j ’ 

STtiT TIME: 

END TIME: 

-I 1 DOMESTIC WELL, 

METHOD & REMARKS 

$1 MONITORING WELL, [ 1 OTHER _ 

SITE/LOCATION 5J’j-g 4 

WELL ID.: O%Wi?5 

DATE: /- /I- 77 

PERSONNEL: 

WELL TYPE: 2’f *v 

OTHER 

MEASURING DEVICE: Ho& B/4 

ADJUSTMENT FACTOR: 

Approximate lime Color PH Cond. Turbidity DO Temp. Salinity 

Volume 
7 . . . . . . . . . . . ,., ..,.. )-:‘,.:‘.‘:‘..:.:~,::.:~ :.:,. :.j:.:&&:;:, >>x.:. .:::j:;: :i :::-:::.:.:: . . . . .,)_ ..,......j):..,i.,....... .:......... .A. . . 

l-a-~. Z,% ;f /q45 by?l &L qw a.oLj 7.b iAD/’ 

fSILJ qvi?y/ M 6. @I O-if30 f&2 r.qi? M.3’ o.uo 

IT6 /. &*4 to. + 0.00 

71 2. ?tP q. 4 0. 00 

60 -2.85 4.8 O.&W 

76 2. r3 9. i 0-m 

ZB5 2.7f /a 9 0.02, 

D933( " / I( 5.03 .&.w LF45 1, 60 lo- 7 aa9 
12 ~.28 m-3 0.00 . 

NOTE: All maaur@i-WntS t0 - 0.01 foot menwed from top of well riser pipe unlearn othawise noted. 



WELL DEVELOPMENTSHEET‘ 

PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEt: 

TOTAL WELL DEPTH: 
ONE CASING VOLUME: 

START TIME: 

END TIME: 

psy WELL ID.: 
c3@ St-99 DATE: 

45’2 6 PERSONNEL: 
60,Ot’ WELL TIPE: 

gQ W5 
@!Gb rs.s.1, or 

. O>EIR 
MEASURING DEVICE: &m3A 

ADJUSTMENT FACTOR: - 

7 1 DOMESTIC WELL, w MONITORING WELL, [ I OTHER 

METHOD & REMARKS ~p,c&c 

Approximate 
Volume 

:.: . . . . . . . . . . . . . . . . ~:.:.~~:.~::.:.~;:~:.:~..:.:.~,~:~:.:.:::::: :~.~:~::~~:~:~~~~:::?::::::~~ .:,:. 

’ k -fiAti 
, ““-x 

- 0.01 foot ~~f~~topofvdrbmpip~ahmvin~. 

Salinity 

(%I ____I . . . . . . . . . . . . . . . . 
&&::::::.:::.:$ .,.........,.....,...: . . . . . . .:.y.:.:.‘.:.:....:...:...:p~~,:~. .:...: 5.:. 

O*OZ 

ADDITIONAL COMMENTS: ue 
. 

---.. SIGNATURE(s): PAGE- OF L-L 



WELL DEVELOPMENT SHEET - 

PROJiCT SITE NAME: 

PROJECT NUMBER: 
WEATHER: 
STATIC WATER LEVEL: 
TOTAL WELL DEPTH: 
ONE CASING VOLUME: 
-STAR? TIME: 

i&t iTE imic SITE/LOCATION hiz 9 

WELL ID.: q&d 47 
DATE: I- /O-Y7 

Ir, 2 .- ; PERSONNEL: id ad- 

. rj-9. YZi WELL TYPE: 2 ” 4.. 
, tS.S.1, or 

sw%z / 53.3’ OTHER 
, 

/3%-J MEASURING DEVICE: mv?m A 
END TIME: )2+@ 074 I- /I- 97 ADJUSTMENT FACTOR: 

7 ] DOMESTIC WELL, r)o MONITORING WELL, [ ] OTHER 

SIGNATURE(s): 



WELL DEVELOPMENT SHEET- _ 

PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 
TOTAL WELL DEPTH: 
ONE CASING VOLUME: 
START TIME: 

END TIME: 

I FZ/ 

7 ] DOMESTIC WELL,m MONITORING WELL, [ 1 OTHER _ 

SITE/LOCATION 5r’jr.e 9 
WELL ID.: ost$w/o g 

DATE: 7&-/99 

PERSONNEL: xlE= 
WELL NPE: @nJzi? E.S.1, or 

. OTHER 
MEASURING DEVICE: &e ,#A 
ADJUSTMENT FACTOR: - 

METHOD & REMARKS ti7fiKR4 IMP 

N0TE Nm--to- 0.01 foot momwad from top of w*l rhr pipm a othmwbo nomd. 

‘--. SIGNATURE(s): I PAGE:OFi 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 
WEATHER: 
STATlC WATER LEVEF: 
TOTAL WELL DEPTH: 
ONE CASING VOLUME: 

- STARTTlME 
END TIME: 

I I DOMESTIC WELL. 

METHOD 8 REMARKS 

SKEROCATION 
~A~CI I m . 

DATE: 
PERSONNEL: ____ - 
WELL TYPE: 

hi& 
MEASURING DEVICE: l5dL 
AOJUSTMENT FACTOR: -@- 

w MONITORING WELL, [ I OTHER 

/5 POT0 B/P . kkh?r I 

SIGNATUREw: 
t 

PAGEt;OF - 



,-..(~ WELL DEVELOPMENT SHEm 

PRoJECT SITE NAME: MhTf o&i 
PROJECT NUMBER: 7867.0~0~ 
WEATHER: 7P f&¶ 
STATIC WATER LEVEL: /im+ / 
TOTAL WELL DEPTH: $u?$-+ 

ONE CASlNG VOLUME: 4,37-. - 
START TIME: 
END TIME: 

I I OOMESTlC WELL. 

METHOD 61 REMARKS 

SITE/LOCATION 

WELL ID.: 
DATE: 
PERSONNEL: 
WELL TYPE: 

MEASURING DEVICE: J%wv’bd 
ADJUSTMENT FACTOR: - - 

MONITORING WELL, [ I OTHER 

SIGNATUREw: 
.A I ’ PAGELOFL 



APPENDIX E 

SLUG TEST DATA 



Tetra Tech NUS Project No. 7687 

TO: Mr. Ronald Kotun 
Tetra Tech NUS/Pittsburgh 

FROM: Mark Shoemaker 
TtNUS/Stone Mountain 

Subject: Addendum to Slug Test Report, Former NSWC-White Oak, CTO-298 

DATE: May 17, 1999 

This Addendum has been prepared to clarify items presented in the previously submitted !Yug Test 
Report. 

,, ,.,. . 

Three slugs were used to perform the slug tests. All were constructed of l-inch diameter stainless steel. 
Lengths were 2-foot, 3-foot, and 4-foot. Choice of slug for each test was based on the length of the water 
column in a particular well, and the estimated recharge rate. For example, the longer slug was used for 
wells known to recharge quickly, and the short slug was used for slow recharge wells. 

In most cases the thickness of the saturated zone was estimated. The estimates were based on relative 
elevations of the wells along with correlations to known geologic horizons in nearby wells. For example, 
assume two adjacent wells, one completed in the surficial aquifer, one in the bedrock aquifer. If bedrock 
was encountered at 50 feet bgs, and the depth to water is the shallow well was 10 feet, then the assumed 
saturated thickness for that well is 40 feet. 

An accurate estimate of the saturated thickness of the bedrock aquifer could not be determined based on 
the results of the investigations. Therefore, an estimate of 150 feet was used. To determine the 
significance of this value in the data, several widely different values were used in the same data set. 
Results did not show significant impact to the resultant hydraulic conductivity value. 

Please feel free to call me at (770) 413-0965 if you have any questions. 



TETRA TECH NUS, INC. 
2046W. Park Place Blvd. n Suite A n Stone Mountian, GA 30087 
(770) 413-0965 m FAX (770) 413-6733. www.tetratech.com 

Tetra Tech NUS Project No. 7687 

TO: Mr. Ronald Kotun 
Tetra Tech NUS/Pittsburgh 

FROM: Mark Shoemaker 0 6 

TtNUS/Stone Mountain 

Subject: Slug Test Report, Former NSWC-White Oak, CTO-298 

DATE: May 7, 1999 

During March 1999, hydraulic conductivity (slug) tests were performed on the 44 newly-installed 
groundwater monitoring wells at the former NSWC-White Oak facility. This memorandum provides an 
overview of the effort and summarizes the results of the subsequent analysis. 

The slug tests were performed using both InSitu Hermit IOOOC and 2000 dataloggers with pressure 
transducers. A weighted stainless steel slug was used. Data were analyzed using AQTESOLV for 
Windows by HydroSOLVE, Inc. 

Slug-in tests (falling head) and slug-out tests (rising head) were attempted on each well. When the height 
of the water column in a given well was less than the screen length (i.e., static water level was within the 
screened interval), slug-in tests were not performed. In this case, the non-saturated annular sandpack 
would quickly absorb the rising water thus giving an incorrect estimate of the hydraulic conductivity. 
Additionally, when the water column was less than five feet in length, no slug tests were performed. In 
such an instance, there is not enough space in the water column to allow the slug and transducer to be 
completely submerged. Data sets were screened in the field to determine if a rerun of a test in a particular 
well was necessary. 

Results of the slug tests are summarized in the attached table. Individual data sets and plots are also 
attached. The sand and gravel formation typically yielded a hydraulic conductivity in the range of IO” to 
10e5 ft/sec. The saprolite formation typically yielded a hydraulic conductivity in the range of IO” ft/sec. 
The bedrock formation typically yielded a hydraulic conductivity in the range of 10” to 1 Om7 ft/sec. However, 
depending on the amount of fracturing or connectivity of pore space in the bedrock, hydraulic conductivity 
ranged from as high as 1 OA ft/sec to as low as 1 O-’ ft/sec. 

Please feel free to call me at (770) 413-0965 if you have any questions. 



NSWC WHITE OAK 
CTO-298 

SLUG TEST SUMMARY TABLE 

Well Total Depth Depth to Water Length of Water Slug In/Out Hydraulic Cond. Screened 
(K value) (ft/sec) Media 

2GW100 50.02 33.64 16.36 in 1.1 OOE-04 Saprolite 
out 1.217E-04 

2GW101 27.42 10.41 17.01 in 9.887E-05 Saprolite 
out l.l48E-04 

2GW102 39.35 5.74 33.61 in 1.680E-06 Bedrock 
out 2.086E-06 

2GWlO3 27165 15.91 11.74 in 3.026E-07 Bedrock 
out 5.848E-07 

2GW104 36.5 6.4 30.1 in 6.064E-08 Bedrock Poor Data 
out 2.267E-08 

2GWlO5 39.69 24.38 15.31 in NA Bedrock Poor data: thrown out 
out 1.343E-06 
out l.O92E-06 

3GWlO2 45.59 4.87 40.72 in 1.452E-05 Bedrock 
out 1.968E-05 

3GW104 42.56 6.09 36.47 in 3.994E-07 Bedrock 
out 1.924E-07 

3GWlO7 25.37 20.81 4.56 in NA Saprolite Not enough water 
out NA Not enough water 

L 



NSWC WHITE OAK 
CTO-298 

SLUG TEST SUMMARY TABLE 

Well 
I.D. 

Total Depth 
(ft btoc) 

Depth to Water Length of Water Slug In/Out Hydraulic Cond. Screened Notes 
(ft btoc) Column (ft) (K value) (ftkec) Media 1 

4GWlOl 47.89 30.85 17.04 

4GW102 48.99 45.31 3.68 

4GW103 66.22 46.26 19.96 

4GW104 58.16 54.86 3.3 

4GW105 88.04 63.51 24.53 

4GW106 73.7 56.62 17.08 

4GW107 85.56 62.22 23.34 

4GW108 43.86 41.67 2.19 

4GW109 21.75 11.92 9.83 

4GWllO 27.02 25.47 1.55 

in 
out 
in 

out 
in 

out 
in 

out 
in 

out 
in 

out 
in 

out 
in 

out 
in 

out 
in 

out 

7.305E-05 
5.342E-05 

NA 
NA 

2.307E-05 
1.506E-05 

NA 
NA 

6.222E-05 
6.670E-05 
3.056E-04 
2.347E-04 
4.717E-04 
1.919E-04 

NA 
NA 
NA 

4.441 E-06 
NA 
NA 

Sand and Gravel 

Sand and Gravel 

Sand and Gravel 

Sand and Gravel 

Sand and Gravel 

Sand and Gravel 

Sand and Gravel 

Sand and Gravel 

Sand and Gravel 

Sand and Gravel 

Not enough water 
Not enough water 

Not enough water 
Not enough water 

Not enough water 
Not enough water 
Not enough water 

Not enough water 
Not enough water 

7GW102 54.88 49.17 5.71 

7GW103 51.78 45.7 6.08 

7GW104 39.8 38.22 1.58 

7GW105 54.75 44.31 10.44 

in 
out 
in 

out 
in 

out 
in 

out 

NA 
l.O83E-05 

NA 
2.052E-04 

NA 
NA 
NA 

1.952E-04 

Sand and Gravel 

Sand and Gravel 

Sand and Gravel 

Sand and Gravel 

Not enough water 

Not enough water 

Not enough water 
Not enough water 

Poor data: thrown out 



NSWC WHITE OAK 
CTO-298 

SLUG TEST SUMMARY TABLE 

Well Total Depth 
I.D. (ft btoc) 

Depth to Water Length of Water Slug In/Out Hydraulic Cond. Screened Notes 
(ft btoc) Column (ft) (K value) (ft/sec) Media 

9GWlOO 12.3 6.51 5.79 

9GWlOl 13.4 3.86 9.54 

9GW102 56 41.72 14.28 

9GW103 20 8.25 11.75 

9GW104 35.6 11.08 24.52 

9GW105 38.15 3.4 34.75 

9GW106 60.2 49.4 10.8 

9GW107 59.4 3.8 55.6 

9GW108 37 7.24 29.76 

9GW109 31.66 24.42 7.24 

9GWllO 20.54 9.7 10.84 

in 
out 
in 

out 
in 

out 
in 

out 
in 

out 
in 

out 
in 

out 
in 

out 
in 

out 
in 

out 
in 

out 

NA 
9.547E-05 
3.061 E-05 
3.480E-05 
1.929E-06 
1.720E-06 
2.626E-05 
2.447E-05 

NA 
6.523E-09 
4.049E-06 
1.736E-06 

NA 
6.839E-05 
8.245E-07 
6.784E-07 

NA 
3.686E-06 

NA 
7.661 E-07 
1.311 E-05 
1.362E-05 

Sand and Gravel Not enough water 
to Saprolite 7’ screen 

Sand and Gravel 8’ screen 
to Saprolite 

Bedrock 

Saprolite 

Bedrock Poor data: thrown out 

Bedrock 

Sand and Gravel Poor data: thrown out 

Bedrock 

Saprolite Poor data: thrown out 

Sand and Gravel . Not enough water 

Saprolite 

..&. 

_.^ . _ ,.,_, 

.  .  

I .  



NSWC WHITE OAK 
CTO-298 

SLUG TEST SUMMARY TABLE 

Well Total Depth 
I.D. (ft btoc) 

Depth to Water Length of Water Slug In/Out Hydraulic Cond. Screened Notes 
(ft btoc) Column (ft) (K value) (ftisec) Media 

llGW105 45.99 26.87 19.12 

llGW106 80.37 24.45 55.92 

llGW107 55.4 18.77 36.63 

llGW108 49.23 11.44 37.79 

llGW109 55.5 13.45 42.05 

11GWllO 76.31 25.5 50.81 

11GWlll 39.95 27.97 11.98 

in 
out 
in 

out 
in 

out 
in 

out 
in 

out 
in 

out 
in 

out 
out 

2.753E-05 
3.037E-05 
3.229E-06 
2.701 E-06 
3.651 E-05 
3.525E-05 
4.448E-06 
3.890E-06 
1.483E-05 
1.912E-05 
1.635E-06 
l.O90E-06 
l.l62E-05 
4.658E-05 
2.066E-05 

Saprolite 

Bedrock 

Bedrock 

Bedrock 

Bedrock 

Bedrock 

Saprolite Poor data 

13GW02 

13GW03 

13GW04 

30.08 . 15.62 14.46 in 2.267E-06 Saprolite 
out 1.516E-06 

30.7 17.42 13.28 in 1.268E-06 Saprolite 
out 6.407E-07 

75.05 23.2 51.85 in 3.039E-06 Bedrock 
out 3.069E-06 
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SLUGTESTDATA 
NSWC White Oak Monitoring Well2GWlOO 

Slug-in Test March 4, 1999 

Elapsed Displacement Elapsed Displacement Elapsed Displacenz 
Time (min) (feet) Time(min) (feet) Time (min) (feet) 

0 -4.731 0.275 -0.682 0.7666 -0.333; 
0.0083 -3.873 
0.0166 -2.825 
0.025 -1.793 

0.0333 -0.285 
0.0416 -0.841 

0.05 -0.936 
0.0583 -0.952 
0.0666 -0.92 
0.075 -0.857 
0.0833 -0.92 
0.0916 -0.904 

0.1 -0.889 
0.1083 -0.889 
0.1166 -0.873 
0.125 -0.857 
0.1333 -0.857 
0.1416 -0.841 

0.15 -0.841 
0.1583 -0.825 
0.1666 -0.809 
0.175 -0.809 

0.1833 -0.793 
0.1916 -0.777 

0.2 -0.777 
0.2083 -0.762 
0.2166 -0.746 
0.225 -0.746 
0.2333 -0.73 
0.2416 -0.73 

0.25 -0.714 
0.2583 -0.714 
0.2666 -0.698 

0.2833 -0.682 0.7833 -0.333 
0.2916 -0.682 0.8 -0.317 

0.3 -0.666 0.8166 -0.317 
0.3083 -0.666 0.8333 -0.301 
0.3166 -0.65 .0.85 -0.301 
0.325 -0.65 0.8666 -0.285 
0.3333 -0.634 0.8833 -0.285 

0.35 -0.619 0.9 -0.285 
0.3666 -0.603 0.9166 -0.269 
0.3833 -0.587 0.9333 -0.253 

0.4 -0.571 0.95 -0.253 
0.4166 -0.555 0.9666 -0.253 
0.4333 -0.539 0.9833 -0.236 

0.45 -0.539 1 -0.236 
0.4666 -0.523 1.2 -0.19 
0.4833 -0.507 1.4 -0.142 

0.5 -0.492 1.6 -0.11'1 
0.5166 -0.476 1.8 -0.079 
0.5333 -0.46 2 -0.063 

0.55 -0.46 2.2 -0.047 
0.5666 -0.444 2.4 -0.04;' 
0.5833 -0.444 2.6 -0.03'1 

0.6 -0.428 2.8 -0.03'1 
0.6166 -0.412 3 -0.03'1 
0.6333 -0.412 3.2 -0.01!5 

0.65 -0.396 3.4 -O.Ol!j 
0.6666 -0.38 3.6 -O.Ol!j 
0.6833 -0.38 3.8 0 

0.7 -0.365 4 0 
0.7166 -0.365 4.2 0 
0.7333 -0.365 4.4 0 

0.75 -0.349 4.6 0 



0.01 
1.6 2.4 

Time (min) 

3.2 4. 

WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITE2-l\GRAPHS\lOOlN.AQT 
Date: 05/07/99 Time: 145521 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 2GWlOO Slug In Test 
Test Date: March 4, 1999 

AQUIFER DATA 

Saturated Thickness: 36.36 ft Anisotropy Ratio (Kz/Kr): 1. 

WELL DATA 

Initial Displacement: 4.731 ft Water Column Height: 16.38 ft 
Casing Radius: 0.083 ft Wellbore Radius: 9.33 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

c 
SOLUTION 

Aquifer Model: Unconfined K = 0.00011 ft/sec 
Solution Method: Bouwer-Rice yo = 1.009 ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well2GWlOO 

Slug-Out Test March 4, 1999 

Elapsed Displacement 
Time (mini (feet) 

0 3.476 
0.0083 4.825 
0.0166 1.793 
0.025 1.142 

0.0333 1.127 
0.0416 1.095 
0.05 1.031 

0.0583 1.031 
0.0666 1.047 
0.075 0.984 

0.0833 0.968 
0.0916 0.968 

0.1 0.984 
0.1083 0.936 
0.1166 0.92 
0.125 0.888 

0.1333 0.873 
0.1416 0.873 

0.15 0.873 
0.1583 0.857 
0.1666 0.825 
0.175 0.825 

0.1833 0.809 
0.1916 0.793 

0.2 0.793 
0.2083 0.777 
0.2166 0.761 
0.225 0.746 

0.2333 0.746 
0.2416 0.73 

0.25 0.73 
0.2583 0.714 

Elapsed Displacement Elapsed Displacer% 
Time(min) (feet) Time(min) (feet) 

0.2666 0.698 0.7333 0.317= 
0.275 0.698 0.75 0.317 
0.2833 0.682 0.7666 0.301 
0.2916 0.666 0.7833 0.301 

0.3 0.666 0.8 0.2851 
0.3083 0.65 0.8166 0.285 
0.3166 0.65 0.8333 0.269 
0.325 0.634 0.85 0.269 
0.3333 0.634 0.8666 0.253 

0.35 0.603 0.8833 0.253 
0.3666 0.587 0.9 0.253 
0.3833 0.571 0.9166 0.236 

0.4 0.555 0.9333 0.236 
0.4166 0.539 0.95 0.236 
0.4333 0.523 0.9666 0.222! 

0.45 0.507 0.9833 0.222 
0.4666 0.507 1 0.222 
0.4833 0.492 1.2 0.156 

0.5 0.476 1.4 0.1111 
0.5166 0.476 1.6 0.095 
0.5333 0.46 1.8 0.063 

0.55 0.444 2 0.047 
0.5666 0.428 2.2 0.03'1 
0.5833 0.412 2.4 0.015 

0.6 0.412 2.6 O.Ol!j 
0.6166 0.396 2.8 0.01!5 
0.6333 0.38 3 0.015 

0.65 0.365 3.2 0.015 
0.6666 0.365 3.4 0 
0.6833 0.349 3.6 0 

0.7 0.349 3.8 0 
0.7166 0.333 4 0 



0. 0.8 1.6 2.4 
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3.2 4. 

! 
WELL TEST ANALYSIS 

~ Data Set: C:\WHITEO-l\SITE2-l\GRAPHS\lOOOUT.AQT 
~ Date: 05/07/99 Time: 14:55:36 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 2GWlOO Slug Out Test 

. Test Date: March 4, 1999 

Saturated Thickness: 36.36 ft 

( Initial Displacement: 4.825 ft 
Casing Radius: 0.083 ft 

~ Screen Length: 10 ft -.-2 

/ Aquifer Model: Unconfined 
j Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1. 

WELL DATA 

Water Column Height: 16.38 ft 
Wellbore Radius: 0.33 ft 
Gravel Pack Porosity: 0.3 

SOLUTION 

K = 0.0001217 ft/sec 
y0 = 1.032 ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well2GWlOl 

Slug-in Test March 4, 1999 

Elapsed Displacement Elapsed Displacement 
Time(min) (feet) Time(min) (feet) 

0 -0.025 0.3666 -0.632 
0.0083 0.006 
0.0166 -0.044 
0.025 -1.265 

0.0333 -1.272 
0.0416 -1.58 

0.05 -1.708 
0.0583 -1.326 
0.0666 -0.547 
0.075 -1.304 

0.0833 -1.11 
0.0916 -1.09 

0.1 -1.075 
0.1083 -1.055 
0.1166 -1.033 
0.125 -1.011 
0.1333 -0.998 
0.1416 -0.985 

0.15 -0.966 
0.1583 -0.944 
0.1666 -0.935 
0.175 -0.909 

0.1833 -0.896 
0.1916 -0.884 

0.2 -0.865 
0.2083 -0.852 
0.2166 -0.836 
0.225 -0.823 
0.2333 -0.807 
0.2416 -0.795 

0.25 -0.782 
0.2583 -0.769 
0.2666 -0.76 
0.275 -0.747 
0.2833 -0.734 
0.2916 -0.725 

0.3 -0.712 
0.3083 -0.702 
0.3166 -0.69 
0.325 -0.68 
0.3333 -0.667 

0.35 -0.651 

0.3833 -0.613 
0.4 -0.594 

0.4166 -0.578 . 
0.4333 -0.562 
0.45 -0.55 

0.4666 -0.534 
0.4833 -0.524 

0.5 -0.502 
0.5166 -0.496 
0.5333 -0.483 

0.55 -0.467 
0.5666 -0.457 
0.5833 -0.445 

0.6 -0.438 
0.6166 -0.422 
0.6333 -0.413 

0.65 -0.4 
0.6666 -0.391 
0.6833 -0.381 

0.7 -0.372 
0.7166 -0.362 
0.7333 -0.359 

0.75 -0.346 
0.7666 -0.34 
0.7833 -0.33 

0.8 -0.321 
0.8166 -0.318 
0.8333 -0.302 

0.85 -0.302 
0.8666 -0.289 
0.8833 -0.286 

0.9 -0.279 
0.9166 -0.273 
0.9333 -0.273 

0.95 -0.263 
0.9666 -0.257 
0.9833 -0.248 

1 -0.244 
1.2 -0.194 
1.4 -0.162 
1.6 -0.133 

Elapsed Displacenz 
Timelminl (feet) 

1.8 
2 

2.2 
2.4 
2.6 
2.8 
3 

3.2 
3.4 
3.6 
3.8. 
4 

4.2 
4.4 
4.6 
4.8 
5 

5.2 
5.4 
5.6 
5.8 
6 

6.2 
6.4 
6.6 
6.8 
7 

7.2 
7.4 
7.6 
7.8 
8 

8.2 
8.4 
8.6 
8.8 
9 

9.2 
9.4 
9.6 
9.8 
10 

. -0.114. 
-0.098 
-0.089 
-0.082 
-0.073 
-0.063 
-0.06 
-0.057 
-0.057 
-0.047 
-0.047 
-0.05 

-0.04:1 
-0.036 
-0.041 
-0.036 
-0.034 
-0.038 
-0.034 
-0.026 
-0.028 
-0.034 
-0.031 
-0.0213 
-0.02!5 
-0.02!5 
-0.02!5 
-0.02r5 
-0.0212 
-0.0212 
-0.0212 
-0.025 
-0.015 
-0.019 
-0.022 
-0.015 
-0.019 
-0.019 
-0.015 
-0.015 
-0.015 
-0.012 
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WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITE2-l\GRAPHS\lOi IN.AQT 
Date: 05/07/99 Time: 14:56:09 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 2GWlOl Slug In Test 
Test Date: March 4, 1999 

Saturated Thickness: 39.59 ft 

Initial Displacement: 1.708 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (KzIKr): 1. 

WELL DATA 

Water Column Height: 17.01 ft 
Wellbore Radius: 0.33 ft 
Gravel Pack Porosity: 0.3 

SOLUTION 

K = 9.887E-05 ft/sec 
yo = 0.9447 ft 

c 



SLUGTESTDATA 
NSWCWhiteOak MonitoringWell2GWlOl 

Slug-OutTest March 4, 1999 

-1 ;z;;;, DWt;“‘nt’~~ 

= 0 1.303 0.35 0.604 1.4 0.13 
0.0083 1.281 0.3666 0.585 1.6 0.111 
0.0166 1.252 0.3833 0.569 1.8 0.089 
0.025 1.224 0.4 0.55 2 0.073 

0.0333 1.17 0.4166 0.534 2.2 0.066 
0.0416 1.154 0.4333 0.518 '2.4 0.057 

0.05 1.128 0.45 0.502 2.6 0.05 
0.0583 1.103 0.4666 0.489 2.8 0.044. 
0.0666 1.081 0.4833 0.473 3 0.044. 
0.075 1.068 0.5 0.461 3.2 0.034. 
0.0833 1.023 0.5166 0.448 3.4 0.034. 
0.0916 1.03 0.5333 0.438 3.6 0.031 

0.1 1.008 0.55 0.426 3.8 0.026 
0.1083 0.992 0.5666 0.413 4 0.025 
0.1166 0.992 0.5833 0.403 4.2 0.02ii 
0.125 0.957 0.6 0.394 4.4 0.02il 
0.1333 0.931 0.6166 0.378 4.6 O.OlEI 
0.1416 0.922 0.6333 0.372 4.8 0.015 

0.15 0.899 0.65 0.359 5 0.019 
0.1583 0.887 0.6666 0.349 5.2 0.015 
0.1666 0.868 0.6833 0.343 5.4 0.015 
0.175 0.852 0.7 0.333 5.6 0.012! 
0.1833 0.839 0.7166 0.324 5.8 0.012! 
0.1916 0.823 0.7333 0.314 6 0.012 

0.2 0.81 0.75 0.305 6.2 0.012 
0.2083 0.798 - 0.7666 0.298 6.4 0.012 
0.2166 0.785 0.7833 0.292 6.6 0.009 
0.225 0.772 0.8 0.283 6.8 0.006 
0.2333 0.756 0.8166 0.276 7 0.006 
0.2416 0.747 0.8333 0.27 7.2 O.OOf3 



1.8 3.6 5.4 

Time (min) 
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WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITE2-i\GRAPHS\lOl OUT.AQT 
1 Date: 05/07/99 Time: 14:56:26 

PROJECT INFORMATION 

j Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 2GWlOl Slug Out Test 
Test Date: March 4, 1999 

~ Saturated Thickness: 39.59 ft 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): L 

WELL DATA 

Initial Displacement: 1.303 ft Water Column Height: 17.01 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.33 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 0.0001148 ft/sec 
/ Solution Method: Bouwer-Rice yo= 1.011 ft I 



SLUGTESTDATA 
NSWCWhite Oak Monitoring Well2GW102 

Slug-In Test March 5, 1999 

I ‘Y 

_ ..3. 

Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time(min) (feet) 

0 -0.012 0.1433 -0.569 
0.0033 -0.569 
0.0066 -0.569 

0.01 -0.569 
0.0133 -0.569 
0.0166 -0.569 

0.02 -0.569 
0.0233 -0.569 
0.0266 -0.569 

0.03 -0.568 
0.0333 -0.569 
0.0366 -0.569 

0.04 -0.569 
0.0433 -0.569 
0.0466 -0.569 

0.05 -0.569 
0.0533 -0.569 
0.0566 -0.569 

0.06 -0.569 
0.0633 -0.569 
0.0666 -0.569 

0.07 -0.569 
0.0733 -0.569 
0.0766 -0.569 

0.08 -0.569 
0.0833 -0.569 
0.0866 -0.569 

0.09 -0.569 
0.0933 -0.569 
0.0966 -0.569 

0.1 -0.569 
0.1033 -0.569 
0.1066 -0.569 

0.11 -0.569 
0.1133 -0.569 
0.1166 -0.569 

0.12 -0.569 
0.1233 -0.569 
0.1266 -0.569 

0.13 -0.569 
0.1333 -0.569 
0.1366 -0.569 

0.14 -0.569 

0.1466 -0.569 
0.15 -0.569 

0.1533 -0.569 
0.1566 -0.569 

0.16 -0.569 
0.1633 -0.569 
0.1666 -0.569 

0.17 -0.569 
0.1733 -0.569 
0.1766 -0.569 

0.18 -0.569 
0.1833 -0.569 
0.1866 -0.569 

0.19 -0.569 
0.1933 -0.569 
0.1966 -0.569 
'0.2 -0.569 

0.2033 -0.569 
0.2066 -0.569 

0.21 -0.569 
0.2133 -0.569 
0.2166 -0.569 

0.22 -0.569 
0.2233 -0.569 
0.2266 -0.569 

0.23 -0.569 
0.2333 -0.569 
0.2366 -0.569 

0.24 -0.569 
0.2433 -0.569 
0.2466 -0.569 

0.25 -0.569 
0.2533 -0.569 
0.2566 -0.569 

0.26 -0.569 
0.2633 -0.569 
0.2666 -0.569 

0.27 -0.569 
0.2733 -0.569 
0.2766 -0.569 

0.28 -0.569 
0.2833 -0.569 

Elapsed 
Time(min) 

0.2866 

Diwlacers 
‘(feet) 
-0.5663 

0.29 -0.569 
0.2933 . -0.569 
0.2966 

0.3 
0.3033 
0.3066 

0.31 
0.3133 
0.3166 

0.32 
0.3233 
0.3266 

0.33 
0.3333 

0.35 
0.3666 
0.3833 

0.4 
0.4166 
0.4333 

0.45 
0.4666 
0.4833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 

0.75 
0.7666 
0.7833 

0.8 

-0.569 
-0.569 
-0.56!3 
-0.56!3 
-0.56!3 
-0.56!3 
-0.56!3 
-0.56!3 
-0.56!3 
-0.56!3 
-0.56!3 
-0.56!3 
-0.56!3 
-0.56!3 
-0.569 
-0.56'9 
-0.56'9 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.56'9 
-0.5619 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 2GW102 

Slug-In Test March 5, 1999 

0.8166 
0.8333 

0.85 
0.8666 
0.8833 

0.9 
0.9166 
0.9333 

0.95 
0.9666 
0.9833 

1 
1.2 
1.4 
1.6 
1.8 
2 

2.2 
2.4 
2.6 
2.8 
3 

3.2 
3.4 
3.6 
3.8 
4 

4.2 

-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 
-0.569 

4.4 
4.6 
4.8 
5 

5.2 
5.4 
5.6 
5.8 
6 

6.2 
6.4 
6.6 
6.8 
7 

7.2 
7.4 
7.6 
7.8 
8 

8.2 
8.4 
8.6 
8.8 
9 

9.2 
9.4 
9.6 
9.8 

Disp;Ee;nent m 

-0.569 10 -0.521 
-0.569 12 -0.461 
-0.569 14 -0.413 
-0.569 16 -0.369 
-0.569 18 -0.331 
-0.569 20 -0.299 
-0.569 22 -0.27 
-0.569 24 -0.241 
-0.569 26 -0.219 
-0.569 28 -0.197 
-0.569 30 -0.178 
-0.569 32 -0.159 
-0.569 34 -0.146 
-0.569 36 -0.13 
-0.569 38 -0.117 
-0.569 40 -0.105 
-0.569 42 -0.092 
-0.569 44 -0.083 
-0.569 46 -0.07 
-0.569 48 -0.06 
-0.569 50 -0.054 
-0.569 52 -0.044 
-0.563 54 -0.038 
-0.557 56 -0.032 
-0.547 58 -0.025 
-0.541 60 -0.019 
-0.535 62 -0.009 
-0.528 
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WELL TEST ANALYSIS 

I Data Set: C:\WHITEO-l\SITE2-l\GRAPHS\102lN.AQT 
Date: 05/07/99 Time: 14:58:08 

L 

i 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 2GW102 Slug In Test 
Test Date: March 5, 1999 

Saturated Thickness: 144.3 ft 

Initial Displacement: 0.569 ft 
Casing Radius: 0.083 ft 
Screen Length: & ft . 

Aquifer. Model: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1, 

WELL DATA 

Water Column Height: 33.61 ft 
Wellbore Radius: 0.156 ft 

, Gravel Pack Porosity: 0.3 

SOLUTION 

K = 1.68E-06 fVsec 
y0 = 0.8526 ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well2GW102 

Slug-Out Test March 5, 1999 

Elapsed Displacemenl Elapsed Displacemen 
Time(min) (feet) Time (min) (feet) 

0 4.935 0.1433 1.362 
0.6033 1.909 0.1466 1.362 
0.0066 1.594 0.15 1.362 

0.01 1.556 0.1533 1.359 
0.0133 1.445 0.1566 1.359 
0.0166 1.435 0.16 1.359 

0.02 1.429 0.1633 1.355 
0.0233 1.451 0.1666 1.355 
0.0266 1.432 0.17 1.352 

0.03 1.435 0.1733 1.352 
0.0333 1.422 0.1766 1.352 
0.0366 1.419 0.18 1.352 

0.04. 1.425 0.1833 1.349 
0.0433 1.416 0.1866 1.349 
0.0466 1.413 0.19 1.349 

0.05 1.406 0.1933 1.346 
0.0533 1.419 0.1966 1.346 
0.0566 1.432 0.2 1.343 

0.06 1.4 0.2033 1.343 
0.0633 1.397 0.2066 1.343 
0.0666 1.397 0.21 1.34 

0.07 1.397 0.2133 1.34 
0.0733 1.391 0.2166 1.34 
0.0766 1.394 0.22 1.336 

0.08 1.391 0.2233 1.336 
0.0833 1.406 0.2266 1.336 
0.0866 1.381 0.23 1.336 

0.09 1.391 0.2333 1.333 
0.0933 1.384 0.2366 1.333 
0.0966 1.384 0.24 1.333 

0.1 1.378 0.2433 1.333 
0.1033 1.381 0.2466 1.33 
0.1066 1.378 0.25 1:33 

0.11 1.378 0.2533 1.33 
0.1133 1.375 0.2566 1.327 
0.1166 1.375 0.26 1.327 

0.12 1.371 0.2633 1.327 
0.1233 1.371 0.2666 1.324 
0.1266 1.371 0.27 1.324 

0.13 1.368 0.2733 1.324 
0.1333 1.368 0.2766 1.324 
0.1366 1.365 0.28 1.32~ 

0.14 1.365 0.2833 1.32 

Elapsed Displacemen, 
Time(min) (feet) 

0.2866 1.32 
0.29 

0.2933 
0.2966 

0.3 
0.3033 
0.3066 

0.31 
0.3133 
0.3166 

0.32 
0.3233 
0.3266 

0.33 
0.3333 

0.35 
0.3666 
0.3833 

0.4 
0.4166 
0.4333 
0.45 

0.4666 
0.4833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 
0.65 

0.6666 
0.6833 

0.7 
0.7166 
0.7333 

0.75 
0.7666 
0.7833 

1.317 
1.317 
1.317 
1.317 
1.314 
1.314 
1.314 
1.311 
1.311 
1.311 
1.311 
1.308 
1.308 
1.308 
1.301 
1.298 
1.292 
1.289 
1.286 
1.279 
1.276 
1.273 
1.266 
1.263 
1.26 

1.257 
1.25 

1.247 
1.244 
1.241 
1.238 
1.235 
1.231 
1.228 
1.222 
1.219 
1.215 
1.212 
1.209 
1.206 
1.203 

1.2 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 2GW102 

Slug-Out Test March 5, 1999 

Elapsed 

0.8333 

Displacement 

1.193 
0.85 1.193 

Time (min) 

0.8666 

(feet) 

1.187 
0.8833 1.184 

0.8166 

0.9 

1.196 

1.18 
0.9166 1.177 
0.9333 1.174 

0.95 1.174 
0.9666 1.171 
0.9833 1.168 

1 1.165 
1.2 1.126 
1.4 1.095 
1.6 1.069 
1.8 1.044 
2 1.018 

2.2 0.999 
2.4 0.977 
2.6 0.958 
2.8 0.939 
3 0.922 

3.2 0.907 
3.4 0.891 
3.6 0.878 
3.8 0.862 
4 0.849 

4.2 0.834 
4.4 0.821 
4.6 0.811 
4.8 0.799 
5 0.786 

5.2 0.776 
5.4 0.767 

5.8 0.744 

Elapsed 

6 

Displacement 

0.735 
6.2 0.726 

Time (min) 

6.4 0.716 

(feet) 

6.6 0.706 

5.6 

6.8 

0.754 

0.7 
7 0.69 

7.2 0.681 
7.4 0.675 
7.6 0.665 
7.8 0.658 
8 0.649 

8.2 0.643 
8.4 0.633 
8.6 0.627 
8.8 0.62 
9 0.614 

9.2 0.607 
9.4 0.601 
9.6 0.595 
9.8 0.588 
IO 0.582 
12 0.522 
14 0.474 
16 0.432 
18 0.397 
20 0.366 
22 0.337 
24 0.315 
26 0.292 
28 0.273 
30 0.254 
32 6.241 

Elapsed Displacenz 
Time (min) (feet) 

34 0.226= 
36 0.213 
38 0.2 
40 0.191 
42 0.181 

'44 0.172 
46 0.162 
48 0.156 
50 0.146 
52 0.14 
54 0.133 
56 0.127 
58 0.121 
60 0.114 
62 0.111 
64 0.105 
66 0.098, 
68 0.095 
70 0.092. 
72 0.0891 
74 0.082: 
76 0.0791 
78 0.076 
80 0.073 
82 0.07 
84 0.066 
86 0.063 
88 0.06 
90 0.06 
92 0.057 
94 0.054 
96 0.0511 
98 0.047 
100 0.044 



Time (min) 

1 

WELL TEST ANALYSIS 

/ Data Set: C:\WHITEO-l\SITE2-l\RAWDAT-1\1020UT.AQT 
1 Date: 05/05/99 Time: 09:29:22 

Company: Tetra Tech NUS 
Client: NSWC Wr lite Oak 

1 Project: CTO-298 
’ Test Well: 2GW102 Slug Out Test 
I Test Date: March 5, 1999 

PROJECT INFORMATION 

AQUIFER DATA 

Saturated Thickness: 144.3 ft Anisotropy Ratio (Kz/Kr): 1. 

WELL DATA 

Initial Displacement: 1.909 ft Water Column Height: 33.61 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.156 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

Aquifer Model: Unconfined 
, Solution Method: Bouwer-Rice 

SOLUTION 

K = 2.086E-06 ft/sec 
yo = 1.086 ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well2GWl03 

Slug-InTest March 5, 1999 

Elapsed Displacement 
Time (min) (feet) 

-0.019 0 
0.0033 
0.0066 

0.01 
0.0133 
0.0166 

0.02 
0.0233 
0.0266 

0.03 
0.0333 
0.0366 

0.04 
0.0433 
0.0466 

0.05 
0.0533 
0.0566 

0.06 
0.0633 
0.0666 

0.07 
0.0733 
0.0766 

0.08 
0.0833 
0.0866 

0.09 
0.0933 
0.0966 

0.1 
0.1033 
0.1066 

0.11 
0.1133 
0.1166 

0.12 
0.1233 
0.1266 

0.13 
0.1333 
0.1366 

0.14 

0.003 0.1466 -1.76 
-0.003 0.15 -1.665 
-0.019 0.1533 -1.593 
-0.003 0.1566 -1.697 
-0.009 0.16 -1.71 
-0.076 0.1633 -1.618 

0 0.1666 -1.643 
-0.015 0.17 -1.703 
-0.563 0.1733 -1.653 
-1.323 0.1766 -1.624 
-0.953 0.18 -1.675 
-1.982 0.1833 -1.675 
-2.084 0.1866 -1.631 
-1.669 0.19 -1.65 
-2.099 0.1933 -1.675 
-1.26 0.1966 -1.646 

-0.946 '0.2 -1.637 
-2.289 0.2033 -1.659 
-2.175 0.2066 -1.656 
-1.285 0.21 -1.637 
-1.916 0.2133 -1.646 
-2.226 0.2166 -1.656 
-1.532 0.22 -1.64 
-1.722 0.2233 -1.637 
-2.242 0.2266 -1.646 
-1.767 0.23 -1.643 
-0.598 0.2333 -1.634 
-1.057 0.2366 -1.64 
-2.942 0.24 -1.643 
-1.995 0.2433 -1.634 
-1.019 0.2466 -1.634 
-1.444 0.25 -1.637 
-2.001 0.2533 -1.634 
-1.821 0.2566 -1.631 
-1.529 0.26 -1.634 
-1.57 0.2633 -1.634 

-1.878 0.2666 -1.627 
-1.684 0.27 -1.627 
-1.51 0.2733 -1.627 
-1.729 0.2766 -1.627 
-1.776 0.28 -1.624 
-1.58 0.2833 -1.624 

Elapsed Displacement Elapsed Displacer% 
Time(min) (feet) Time(min) (feet) 

0.1433 -1.621 0.2866 -1.624- 
0.29 -1.621 

0.2933 -1.621 
0.2966 -1.621 

0.3 -1.621 
0.3033 -1.6181 
0.3066 -1.618; 

0.31 -1.618; 
0.3133 -1.615 
0.3166 -1.615 

0.32 -1.615 
0.3233 -1.614! 
0.3266 -1.6lii 

0.33 -1.6lil 
0.3333 -1.6li! 

0.35 -1.605 
0.3666 -1.599 
0.3833 -1.596 

0.4 -1.589 
0.4166 -1.586 
0.4333 -1.58 

0.45 -1.57i' 
0.4666 -1.57 
0.4833 -1.567 

0.5 -1.564 
0.5166 -1.5513 
0.5333 -1.55!5 

0.55 -1.5413 
0.5666 -1.54!5 
0.5833 -1.542 

0.6 -1.536 
0.6166 -1.53:2 
0.6333 -1.529 

0.65 -1.526 
0.6666 -1.52.3 
0.6833 -1.52 

0.7 -l.SZ! 
0.7166 -1.517 
0.7333 -1.513 

0.75 -1.5'1 
0.7666 -1.5'1 
0.7833 -1.507 

0.8 -1.507 - 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 2GW103 

Slug-In Test March 5, 1999 

Elapsed 

0.8333 

Displacemeni 

-1.504 
0.85 -1.504 

Time (min) 

0.8666 -1.504 

(feet) 

0.8833 -1.504 

0.8166 

0.9 -1.504 

-1.507 

0.9166 -1.504 
0.9333 -1.501 

0.95 -1.501 
0.9666 -1.501 
0.9833 -1.501 

1 -1.501 
1.2 -1.494 
1.4 -1.491 
1.6 -1.485 
1.8 -1.482 
2 -1.479 

2.2 -1.472 
2.4 -1.469 
2.6 -1.466 
2.8 -1.463 
3 -1.46 

3.2 -1.456 
3.4 -1.45 
3.6 -1.447 
3.8 -1.441 
4 -1.437 

4.2 -1.434 
4.4 -1.431 
4.6 -1.428 
4.8 -1.425 
5 -1.422 

5.2 -1.418 
5.4 -1.415 
5.6 -1.409 

6 -1.403 

Elapsed 

6.2 

Displacement 

-1.399 
6.4 -1.396 

Time (min) 

6.6 -1.393 

@et) 

6.8 -1.39 

5.8 

7 -1.387 

-1.409 

7.2 -1.384 
7.4 -1.38 
7.6 -1.377 
7.8 -1.374 
8 -1.371 

8.2 -1.368 
8.4 -1.361 
8.6 -1.358 
8.8 -1.355 
9 -1.352 

9.2 -1.352 
9.4 -1.346 
9.6 -1.342 
9.8 -1.339 
10 -1.336 
12 -1.308 
14 -1.279 
16 -1.25 
18 -1.222 
20 -1.197 
22 -1.171 
24 -1.146 
26 -1.124 
28 -1.098 
30 -1.076 
32 -1.051 
34 -1.032 
36 -1 .Ol 

Elapsed Displacement 
Time (min) (feet) 

38 -0.988 
40 -0.969 
42 -0.95 
44 -0.931 
46 -0.908 
48 -0.893 
50 -0.874 
52 -0.858 
54 -0.839 
56 -0.823 
58 -0.804 
60 -0.788 
62 -0.772 
64 -0.756 
66 -0.741 
68 -0.728 
70 -0.712 
72 -0.699 
74 -0.684 
76 -0.674 
78 -0.658 
80 -0.646 
82 -0.633 
84 -0.62 
86 -0.611 
88 -0.595 
90 -0.585 
92 -0.573 
94 -0.563 
96 -0.554 
98 -0.541 
100 -0.528 
120 70.437 
140 -0.361 



Time (min) 

Data Set: 
Date: 05/05/99 

WELL TEST ANALYSIS 

Time: 09:38:34 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 

/ Project: CTO-298 
I Test Well: 2GW103 Slug In Test 
~ Test Date: March 5, 1999 

r 

AQUIFER DATA 

Saturated Thickness: 134.1 ft Anisotropy Ratio (Kz/Kr): 1 -2 

WELL DATA 

Initial Displacement: 2.289 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft . 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

Water Column Height: 11.74 ft 
Wellbore Radius: 0.156 ft 
Gravel Pack Porosity: 0.3 

,SOLUTION 

K = 3.026E-07 ft/sec 
yo = 1.573 ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well2GW103 

Slug-Out Test March 7, 1999 

.O 

0.0083 
0.0166 
0.025 

0.0333 
0.0416 

0.05 
0.0583 
0.0666 
0.075 

0.0833 
0.0916 

0.1 
0.1083 
0.1166 
0.125 

0.1333 
0.1416 

0.15 
0.1583 
0.1666 
0.175 

0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 

0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 

0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 

0.3333 
0.35 

0.3666 

Disp:;;lent ]v 

5.264 0.3833 1.13 2.2 1.073 
.0.416 0.4 1.127 2.4 1.067 
0.609 0.4166 1.127 2.6 1.057 
1.728 0.4333 1.124 2.8 1.057 
1.308 0.45 1.124 3 1.051 
0.81 0.4666 1.124 3.2 1.048 
1.191 0.4833 1.121 3.4 1.041 
1.343 0.5 1.121 3.6 1.038 
1.083 0.5166 1.121 3.8 1.035 
1.073 0.5333 1.121 4 1.032 
1.21 0.55 1.118 4.2 1.026 

1.159 0.5666 1.118 4.4 1.019 
1.105 0.5833 1.115 4.6 1.013 
1.143 0.6 1.115 4.8 1.01 
1.165 0.6166 1.115 5 1.007 
1.134 0.6333 1.111 5.2 1.003 
1.13 0.65 1.108 5.4 1 
1.146 0.6666 1.111 5.6 0.994 
1.14 0.6833 1.111 5.8 0.981 

1.134 0.7 1.108 6 0.987 
1.137 0.7166 1.108 6.2 0.981 
1.14 0.7333 1.111 6.4 0.981 

1.134 0.75 1.108 6.6 0.975 
1.134 0.7666 1.108 6.8 0.962 
1.137 0.7833 1.108 7 0.965 
1.137 0.8 1.105 7.2 0.959 
1.134 0.8166 1.102 7.4 0.956 
1.134 0.8333 1.105 7.6 0.953 
1.134 0.85 1.099 7.8 0.946 
1.134 0.8666 1.105 8 0.946 
1.134 0.8833 1.105 8.2 0.946 
1.134 0.9 1.095 8.4 0.943 
1.134 0.9166 I.702 8.6 0.927 
1.134 0.9333 1.102 8.8 0.927 
1.134 0.95 1.099 9 0.924 
1.13 0.9666 1.102 9.2 0.924 
1.13 0.9833 1.095 9.4 * 0.921 

1.134 1 1.102 9.6 0.918 
1.13 1.2 1.092 9.8 0.914 
1.13 1.4 1.089 10 0.908 
1.13 1.6 1.089 12 0.876 
1.13 1.8 1.083 14 0.832 

1.127 2 1.08 16 0.8 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 2GW103 

Slug-Out Test March 7, 1999 

Elapsed Displacement 
Time (min) (feet) 

18 0.771 

20 0.74 
22 0.705 
24 0.679 
26 0.651 
28 0.629 
30 0.597 
32 0.578 
34 0.559 
36 e 0.533 
38 0.508 
40 0.489 
42 0.47 
44 0.451 
46 0.438 

Elapsed Displacement 
Time (min) (feet) 

48 0.419 
50 0.406 
52 0.387 
54 0.368 
56 0.352 
58 0.339 
60 0.324 
62 0.314 
64 0.301 
66 0.285 
68 0.273 
70 0.266 
72 0.25 
74 0.235 
76 0.231 

Elapsed Displacer= 
Time (min) 

78 
(feet)= 
0.225 

80 0.21il 
82 0.203 
84 0.193 
86 0.181 
88 0.174 
90 0.16;! 
92 0.15E~ 
94 0.155 
96 0.139 
98 0.136 
100 0.136 
120 0.073 
140 0.04;' 
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WELL TEST ANALYSIS 

Data Set: 
Date: 05/05/99 Time: 09:43:48 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 2GW103 Slug Out Test 
Test Date: March 7, 1999 

AQUIFER DATA 

Saturated Thickness: 134.1 ft Anisotropy Ratio (Kz/Kr): 1 -.L 

Initial Displacement: 1.728 ft 
Casing Radius: 0.083 ft 
.Screen Length: 10. ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

WELL DATA 

Water Column Height: 11.74 ft 
Wellbore Radius: 0.156 ft 
Gravel Pack Porosity: 0.3 

SOLUTION 

K = 5.848E-07 Wsec 
yo= 1.123ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well2GW104 

Slug-In Test March 5, 1999 

-1 ;z;=& DisP;;;;lent mz 

0 -0.381 0.3833 -1.333 2.2 -1.3321 
0.0083 -1.587 0.4 -1.333 2.4 -1.349 
0.0166 -1.651 0.4166 -1.349 2.6 -1.333 
0.025 -1.794 0.4333 -1.349 2.8 -1.333 

0.0333 -0.396 0.45 -1.333 3 -1.333 
0.0416 -0.889 0.4666 -1.333 3.2 -1.333 

0.05 -1.27 0.4833 -1.333 3.4 -1.333 
0.0583 -1.285 0.5 -1.349 3.6 -1.333 
0.0666 -1.301 0.5166 -1.333 3.8 -1.333 
0.075 -1.317 0.5333 -1.349 4 -1.333 

0.0833 -1.333 0.55 -1.333 4.2 -1.333 
0.0916 -1.333 0.5666 -1.349 4.4 -1.333 

0.1 -1.333 0.5833 -1.333 4.6 -1.333 
0.1083 -1.349 0.6 -1.349 4.8 -1.333 
0.1166 -1.333 0.6166 -1.349 5 -1.333 
0.125 -1.349 0.6333 -1.349 5.2 -1.33:3 
0.1333 -1.333 0.65 -1.349 5.4 -1.333 
0.1416 -1.333 016666 -1.333 5.6 -1.33:3 

0.15 -1.333 0.6833 -1.333 5.8 -1.333 
0.1583 -1.349 0.7 -1.349 6 -1.33:3 
0.1666 -1.333 0.7166 -1.349 6.2 -1.33:3 
0.175 -1.333 0.7333 -1.349 6.4 -1.33:3 
0.1833 -1.349 0.75 -1.349 6.6 -1.33:3 
0.1916 -1.333 0.7666 -1.349 6.8 -1.33:3 

0.2 -1.349 0.7833 -1.333 7 -1.317 
0.2083 -1.333 0.8 -1.349 7.2 -1.31'7 
0.2166 -1.333 0.8166 -1.349 7.4 -1.317 
0.225 -1.349 0.8333 -1.349 7.6 -1.33.3 

0.2333 -1.333 0.85 -1.349 7.8 -1.31'7 
0.2416 -1.333 0.8666 -1.333 8 -1.317 

0.25 -1.333 0.8833 -1.333 8.2 -1.317 
0.2583 -1.333 0.9 -1.333 8.4 -1.317 
0.2666 -1.333 0.9166 -1.349 8.6 -1.317 
0.275 -1.333 0.9333 -1.333 8.8 -1.317 
0.2833 -1.333 0.95 -1.333 9 -1.317 
0.2916 -1.333 0.9666 -1.333 9.2 -1.317 

0.3 -1.333 0.9833 -1.349 9.4 -1.317 
0.3083 -1.333 1 -1.333 9.6 -1.317 
0.3166 -1.333 1.2 -1.333 9.8 -1.317 
0.325 -1.333 1.4 -1.349 10 -1.317 
0.3333 -1.333 1.6 -1.349 12 -1.3011 

0.35 -1.333 1.8 -1.349 14 -1.28;s 
0.3666 -1.333 2 -1.349 16 -1.285 - 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 2GW104 

Slug-In Test March 5, 1999 

Elapsed Displacemenl 
Time (min) (feet) 

18 -1.27 
20 -1.27 
22 -1.27 
24 -1.254 
26 -1.254 
28 -1.254 
30 -1.254 
32 -1.238 
34 -1.238 
36 -1.222 
38 -1.222 
40 -1.222 
42 -1.222 
44 -1.206 
46 -1.206 
48 -1.206 
50 -1.19 

Elapsed Displacement 
Time (min) (feet) 

52 -1.19 
54 -1.19 
56 -1.174 
58 -1.174 
60 -1.174 
62 -1.158 
64 -1.158 
66 -1.158 
68 -1.158 
70 -1.143 
72 -1.143 
74 -1.127 
76 -1.127 
78 -1.127 
80 -1.127 
82 -1.127 
84 -1.111 

Elapsed Displacement 
Time (min) (feet) 

86 -1.111 
88 -1.111 
90 -1.095 
92 -1.111 
94 -1.095 
96 -1.095 
98 -1.079 
100 -1.095 
120 -1.047 
140 -1 
160 -0.968 
180 -0.936 
200 -0.904 
220 -0.873 
240 -0.841 
260 -0.809 
280 -0.777 
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I WELL TEST ANALYSIS I 
/ Data Set: C:\WHITEO-l\SITE2-l\GRAPHS\1041N.AQT 
/ Date: 05/10/99 Time: 15:08:03 

PROJECT INFORMATION 

/ Company: Tetra Tech NUS 
i Client: NSWC White Oak 
/ Project: CTO-298 

Test Well: 2GW104 Slug In Test 
/ Test Date: March 5, 1999 
I 

AQUIFER DATA 

~ Saturated Thickness: 143.6 ft 
1 
I 

Anisotropy Ratio (Kz/Kr): 1, 

WELL DATA 

~ Initial Displacement: 1.794 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft . 

Water Column Height: 30.1 ft 
Wellbore Radius: 0.156 ft 
Gravel Pack Porosity: 0.3 

SOLUTION 

/ Aquifer. Model: Unconfined 
/ Solution Method: Bouwer-Rice 

K = 6.064E-08 ft/sec 
yo= 1.307ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well2GW104 

Slug-Out Test March 8, 1999 

Elapsed Displacemeni 
Time(min) (feet) 

n 2.581 
o:ovo33 
0.0066 

0.01 
0.0133 
0.0166 

0.02 
0.0233 
0.0266 

0.03 
0.0333 
0.0366 

0.04 
0.0433 
0.0466 

0.05 
0.0533 
0.0566 

0.06 
0.0633 
0.0666 

0.07 
0.0733 
0.0766 

0.08 
0.0833 
'0.0866 

0.09 
0.0933 
0.0966 

0.1 
0.1033 
0.1066 

0.11 
0.1133 
0.1166 
0.12 

0.1233 
0.1266 

0.13 
0.1333 
0.1366 

0.14 

. 4.65 
1.186 
1.447 

1.7 
0.551 
1.798 
1.069 
1.043 
1.629 
0.867 
1.378 
1.313 
0.978 
1.395 
1.079 
1.193 
1.313 
1.046 
1.297 
1.199 
1.121 
1.297 
1.134 
1.215 
1.235 
1.144 
1.241 
1.183 
1.183 
1.229 
1.167 
1.209 
1.202 
1.176 
1.215 
S.183 
1.193 
1.202 
1.183 
1.199 
1.193 
1.189 

Elapsed Displacemeni Elapsed Displacement 
Time (min) (feet) Time(min) (feet) 

0.1433 1.199 0.2866 1.189 
0.1466 
0.15 

0.1533 
0.1566 

0.16 
0.1633 
0.1666 

0.17 
0.1733 
0.1766 

0.18 
0.1833 
0.1866 

0.19 
0.1933 
0.1966 

0.2 
0.2033 
0.2066 

0.21 
0.2133 
0.2166 

0.22 
0.2233 
0.2266 

0.23 
0.2333 
0.2366 

0.24 
0.2433 
0.2466 

0.25 
0.2533 
0.2566 

0.26 
0.2633 
0.2666 

0.27 
0.2733 
0.2766 

0.28 
0.2833 1.189 

1.186 
1.193 
1.193 
1.189 
1.196 
1.189 
1.189 
1.193 
1.189 
1.193 
1.189 
1.189 
1.193 
1.189 
1.189 
1.189 
1.189 
1.189 
1.189 
1.189 
1.189 
1.189 
1.189 
1.189 
1.189 
1.189 
1.189 
1.189 
1.189 
1.189 
1.189 
I:189 
1.189 
1 ..I 89 
1.189 
1.189 
1.189 
1.189 
1.189 
1.189 
1.189 

0.29 1.189 
0.2933 1.189 
0.2966 1.189 

0.3 1.189 
0.3033 1.189 
0.3066 1.189 

0.31 1.189 
0.3133 1.186 
0.3166 1.189 

0.32 1.186 
0.3233 1.186 
0.3266 1.189 
0.33 1.186 

0.3333 1.186 
0.35 1.186 

0.3666 1.186 
0.3833 1.186 

0.4 1.186 
0.4166 1.186 
0.4333 1.186 

0.45 1.183 
0.4666 1.183 
0.4833 1.183 

0.5 1.183 
0.5166 1.183 
0.5333 1.183 

0.55 1.183 
0.5666 1.183 
0.5833 1.183 

0.6 1.183 
0.6166 1.183 
0.6333 1.183 

0.65 1.183 
0.6666 1.183 
0.6833 1.183 

0.7 1.183 
0.7166 l.i83 
0.7333 1.183 

0.75 1.183 
0.7666 1.183 
0.7833 1.183 

0.8 1.183 



SLUGTESTDATA(continued) 
NSWC White Oak Monitoring Well2GW104 

Slug-OutTest March 8, 1999 

Elapsed Displacement Elapsed Displacement 
Time(min) (feet) Time (min) (feet) 

0.8166 1.183 7.4 1.173 
0.8333 1.183 7.6 1.17 

0.85 1.183 7.8 1.17 
0.8666 1.183 8 1.17 
0.8833 1.183 8.2 1.17 

0.9 1.183 8.4 1.17 
0.9166 1.183 8.6 1.17 
0.9333 1.183 8.8 1.17 

0.95 1.183 9 1.17 
0.9666 1.183 9.2 1.17 
0.9833 1.183 9.4 1.17 

1 1.183 9.6 1.17 
1.2 1.18 9.8 1.17 
1.4 1.18 10 1.17 
1.6 1.18 12 1.167 
1.8 1.18 14 1.163 
2 1.176 16 1.16 

2.2 1.176 18 1.16 
2.4 1.176 20 1.157 
2.6 1.176 22 1.153 
2.8 1.176 24 1.153 
3 1.176 26 1.15 

3.2 1.176 28 1.147 
3.4 1.176 30 1.147 
3.6 1.176 32 1.144 
3.8 1.176 34 1.141 
4 1.176 36 1.141 

4.2 1.176 38 1.141 
4.4 1.173 40 1.137 
4.6 1.173 42 1.134 
4.8 1.173 44 1.131 
5 1.176 46 1.131 

5.2 1.173 48 1.127 
5.4 1.173 50 i.127 
5.6 1.173 52 1.127 
5.8 1.173 54 1.124 
6 1.173 56 1.121 

6.2 1.173 58 1.121 
6.4 1.173 60 1.118 
6.6 1.173 62 1.118 
6.8 1.173 64 1.114 
7 1.173 66 I..1 14 

7.2 1173 68 1.111 

Elapsed Displacenz 
Time(min) (feet) 

70 1.108= 
72 1.108 
74 1.108 
76 1.105 
78 1.105 
80 1.101 
82 1.098 
84 1.098 
86 1.098 
88 1.098 
90 1.095 
92 1.092 
94 1.092 
96 1.088 
98 1.088 
100 1.085 
120 1.072 
140 1.056 
160 1.043 
180 1.03 
200 1.017 
220 1.004 
240 0.991 
260 0.978 
280 0.965 
300 0.9481 
320 0.9391 
340 0.9291 
360 0.919 
380 0.906 
400 0.893 
420 0.883 
440 0.873 
460 0.864 
480 0.8511 
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I WELL TEST ANALYSIS 

~ Data Set: C:\WHITEO-l\SITE2-l\GRAPHS\1040UT.AQT 
Date: 05/l O/99 Time: 15:07:19 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 2GW104 Slug Out Test 
Test Date: March 8, 1999 

AQUIFER DATA 

Saturated Thickness: 143.6 ft Anisotropy Ratio (Kz/Kr): 1 -2 

WELL DATA 

Initial Displacement: 2.581 ft Water Column Height: 30.1 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.156 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

K = 2.267E-08 ft/sec 
yO= 1.187ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well2GW105 

Slug Out Test March 7, 1999 

Elapsed Displacement 
Time (min) (feet) 

0.332 0 
0.0033 
0.0066 

0.01 
0.0133 
0.0166 

0.02 
0.0233 
0.0266 

0.03 
0.0333 
0.0366 

0.04 
0.0433 
0.0466 

0.05 
0.0533 
0.0566 

0.06 
0.0633 
0.0666 

0.07 
0.0733 
0.0766 

0.08 
0.0833 
0.0866 
0.09 

0.0933 
0.0966 

0.1 
0.1033 
0.1066 

0.11 
0.1133 
0.1166 

0.12 
0.1233 
0.1266 

0.13 
0.1333 
0.1366 

0.14 

3.307 
4.067 
4.067 
2.896 
2.342 
1.361 
1.487 
1.472 
1.361 
1.535 
1.392 
1.487 
1.424 
1.424 
1.44 

1.424 
1.456 
1.424 
1.424 
1.44 

1.424 
1.424 
1.44 

1.424 
1.408 
1.424 
1.424 
1.424 
1.424 
1.424 
1.424 
1.424 
1.424 
1.424 
1.44 

1.424 
1.408 
1.424 
1.424 
1.424 
1.424 
1.424 

Elapsed Displacement 
Time (min) (feet) 

0.1433 1.424 
0.1466 1.424 

0.15 1.424 
0.1533 1.424 
0.1566 1.408 
0.16 1.408 

0.1633 1.408 
0.1666 1.408 

0.17 1.408 
0.1733 1.408 
0.1766 1.408 
0.18. 1.408 

0.1833 1.408 
0.1866 1.408 

0.19 1.408 
0.1933 1.408 
0.1966 1.408 
'0.2 1.408 

0.2033 1.408 
0.2066 1.392 

0.21 1.408 
0.2133 1.408 
0.2166 1.392 

0.22 1.392 
0.2233 1.392 
0.2266 1.392 

0.23 1.392 
0.2333 1.392 
0.2366 1.392 

0.24 ' 1.392 
0.2433 1.392 
0.2466 1.392 

0.25 1.392 
0.2533 1.392 
0.2566 1.392 

0.26 1.392 
0.2633 1.392 
0.2666 1.392 

0.27 1.392 
0.2733 1.392 
0.2766 1.392 

0.28 I .392 
0.2833 1.39i 

Elapsed Displacement 
Time (min) (feet) 

0.2866 1.392= 
0.29 1.392 

0.2933 1.392 
0.2966 1.392 

0.3 1.376 
0.3033 1.392 
0.3066 1.392 

0.31 1.392 
0.3133 1.376 
0.3166 1.376 

0.32 1.392 
0.3233 1.408 
0.3266 1.392 

0.33 1.376 
0.3333 1.376 

0.35 1.392 
0.3666 1.376 
0.3833 1.376 

0.4 1.376 
0.4166 1.376 
0.4333 1.376 
0.45 1.376 

0.4666 1.376 
0.4833 1.361 

0.5 1.361 
0.5166 1.361 
0.5333 1.361 

0.55 1.361 
0.5666 1.361 
0.5833 1.361 

0.6 1.36'I 
0.6166 1.3611 
0.6333. 1.36'1 

0.65 1.345 
0.6666 1.345 
0.6833 1.345 

0.7 1.345 
0.7166 1.34!5 
0.7333 I. 34!5 

0.75 1.34!5 
0.7666 1.34!5 
0.7833 1.34!5 

0.8 1.32!3 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 2GW105 

Slug Out Test March 7, 1999 

Elapsed Displacement Elapsed 
Time (min) (feet) Time (min) 

Disp;lcenent m 

0.8166 1.329 6.8 1.123 58 0.886 
0.8333 1.329 7 1.123 60 0.87 

0.85 1.329 7.2 1.123 62 0.87 
0.8666 1.329 7.4 1.123 64 0.854 
0.8833 1.329 7.6 1.123 66 0.854 

0.9 1.329 7.8 1.123 68 0.854 
0.9166 1.313 8 1.107 70 0.838 
0.9333 1.313 8.2 1.107 72 0.823 

0.95 1.329 8.4 1.107 74 0.823 
0.9666 1.313 8.6 1.107 76 0.823 
0.9833 1.313 8.8 1.107 78 0.823 

1 1.313 9 1.107 80 0.823 
1.2 1.297 9.2 1.107 82 0.807 
1.4 1.282 9.4 1.092 84 0.807 
1.6 1.282 9.6 1.092 86 0.791 
1.8 1.266 9.8 1.092 88 0.791 
2 1.25 IO 1.092 90 0.791 

2.2 1.234 12 1.092 92 0.775 
2.4 1.234 14 1.076 94 0.775 
2.6 1.218 16 1.06 96 0.775 
2.8 1.218 18 1.06 98 0.775 
3 1.218 20 1.044 100 0.759 

3.2 1.202 22 1.044 120 0.728 
3.4 1.187 24 1.028 140 0.696 
3.6 1.187 26 1.012 160 0.648 
3.8 1.187 28 0.997 180 0.648 
4 1.171 30 0.997 200 0.617 

4.2 1.171 32 0.981 220 0.601 
4.4 1.171 34 0.981 240 0.585 
4.6 1.155 36 0.965 260 0.585 
4.8 1.155 38 0.965 280 0.585 
5 1.155 40 0.949 300 0.569 

5.2 320 0.569 
5.4 1.155 44 0.933 340 0.569 
5.6 1.139 46 0.918 360 0.569 
5.8 1.139 48 0.918 380 0.569 
6 400 0.569 

6.2 
6.4 
6.6 - 



Time (min) 

320. 

WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITE2-l\GRAPHS\1050UT.AQT 
Date: 05/l O/99 Time: 15:12:05 

PROJECT INFORMATION 

1 Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 

1 Test Well: 2GW105 Slug Out Test 
j Test Date: March 7, 1999 

t 

Saturated Thickness: 125.6 ft 

Initial Displacement: 4.067 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft . 

Aquifer .Model: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1, 

WELL DATA 

Water Column Height: 15.31 ft 
Wellbore Radius: 0.156 ft 
Gravel Pack Porosity: 0.3 

SOLUTION 

K = 1.343E-06 ft/sec 
yO= 1.468ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well2GW105 

Second Slug-Out Test March 9,1999 

Elapsed Displacemen 
Time(min) (feet) 

1.587 

0.3666 

Y 
0.0083 
0.0166 
0.025 

0.0333 
0.0416 

0.05 
0.0583 
0.0666 
0.075 

0.0833 
0.0916 

0.1 
0.1083 
0.1166 
0.125 

0.1333 
0.1416 

0.15 
0.1583 
0.1666 
0.175 

0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 

0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 

0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 

0.3333 
0.35 

.I.587 

1.365 

1.492 
1.476 
1.412 
1.428 
1.38 
1.38 

1.349 
1.428 
1.396 
1.396 
1.396 
1.396 
1.396 
1.396 
1.396 
1.38 
1.38 
1.38 
1.38 
1.38 
1.38 
1.38 
1.38 
1.38 
1.38 
1.38 
1.38 
1.38 

1.365 
1.38 

1.365 
1.365 
1.365 
1.365 
1.365 
1.365 
1.365 
1.365 
1.365 
1.365 

Elapsed Displacemen 
Time(min) (feet) 

0.3833 1.365 
0.4 

0.4166 
0.4333 
0.45 

0.4666 
0.4833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 
0.75 

0.7666 
0.7833 

0.8 
0.8166 
0.8333 

0.85 
0.8666 
0.8833 

0.9 
0.9166 
0.9333 

0.95 
0.9666 
0.9833 

1 
1.2 
1.4 
1.6 
1.8 
3 

1.349 
1.349 
1.349 
1.349 
1.349 
1.349 
1.349 
1.349 
1.349 
1.349 
1.349 
1.333 
1.333 
1.333 
1.333 
1.333 
1.333 
1.333 
1.333 
1.333 
1.333 
1.333 
1.333 
1.333 
1.317 
1.317 
1.317 
1.317 
1.317 
1.317 
1.317 
1.317 
1.317 
1.317 
1.317 
1.317 
1.317 
1.285 
1.285 
1.269 
1.253 

Elapsed Displacemeni 
Time(min) (feet) 

1.238 -2.2 
2.4 
2.6 
2.8 
3 

3.2 
3.4 
3.6 
3.8 
4 

4.2 
4.4 
4.6 
4.8 
5 

5.2 
5.4 
5.6 
5.8 
6 

6.2 
6.4 
6.6 
6.8 
7 

7.2 
7.4 
7.6 
7.8 
8 

8.2 
8.4 
8.6 
8.8 
9 

9.2‘ 
9.4 
9.6 
9.8 
10 
12 
14 
16 

1.222 
1.206 
1.19 
1.19 

1.174 
1.174 
1.158 
1.158 
1.142 
1.142 
1.126 
1.111 
1.111 
1.095 
1.095 
1.079 
1.079 
1.063 
1.063 
1.047 
1.047 
1.031 
1.031 
1.015 
1.015 

1 
1 

0.984 
0.984 
0.968 
0.968 
0.968 
0.952 
0.952 
0.952 
0.936 
0.936 
0.92 
0.92 

0.873 
0.825 
0.777 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 2GW105 

Second Slug-Out Test March 9, 1999 

Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time (min) (feet) 

18 0.73 48 0.333 

20 0.682 50 0.317 
22 0.65 52 0.301 
24 0.619 54 0.285 
26 0.571 56 0.301 
28 0.555 58 0.269 
30 0.523 60 0.253 
32 0.492 62 0.253 
34 0.476 64 0.238 
36 0.444 66 0.238 
38 0.428 68 0.222 
40 0.396 70 0.206 
42 0.38 72 0.206 
44 0.365 74 0.19 
46 0.349 76 0.19 

Elapsed Displacenz 
Time (min) (feet) = 

78 0.19 
80 0.174 
82 0.174 
84 0.174 
86 0.158 
88 0.158 
90 0.158 
92 0.158 
94 0.158 
96 0.142 
98 0.142 
100 0.142 
120 0.111 
140 0.095' 



Time (min) 

WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITE2-l\RAWDAT-1\1050UTA.AQT 
Date: 05/05/99 Time: 10:44:13 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 2GW105 Second Slug Out Test 
Test Date: March 9, 1999 

AQUIFER DATA 

Saturated Thickness: 125.6 ft Anisotropy Ratio (Kz/Kr): 1 __1. 

Initial Displacement: 1.587 ft Water Column Height: 15.31 ft 
Casing Radius: 0.1 ft Wellbore Radius: 0.156 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

WELL DATA 

SOLUTION 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

K = l.O92E-06 ft/sec 
yo = 1.357 ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well 3GW102 

Slug-In Test March 4, 1999 

Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time(min) (feet) 

0 -3.73 0.4333 -0.714 
0.0083 -2.317 0.45 -0.698 
0.0166 -2.762 0.4666 -0.682 
0.025 -1.968 0.4833 -0.682 

0.0333 -1.651 0.5 -0.666 
0.0416 -1.809 0.5166 -0.666 

0.05 -1.428 0.5333 -0.65 
0.0583 -0.825 0.55 -0.634 
0.0666 -1.238 0.5666 -0.634 
0.075 -1.142 0.5833 -0.634 

0.0833 -1.206 0.6 -0.619 
0.0916 -1.158 0.6166 -0.619 

0.1 -1.142 0.6333 -0.603 
0.1083 -1.127 0.65 -0.603 
0.1166 -1.095 0.6666 -0.587 
0.125 -1.079 0.6833 -0.587 
0.1333 -1.063 0.7 -0.571 
0.1416 -1.047 0.7166 -0.571 

0.15 -1.031 0.7333 -0.571 
0.1583 -1.015 0.75 -0.555 
0.1666 -1 0.7666 -0.555 
0.175 -0.984 0.7833 -0.555 

0.1833 -0.968 0.8 -0.555 
0.1916 -0.952 0.8166 -0.539 

0.2 -0.936 0.8333 -0.539 
0.2083 -0.92 0.85 -0.539 
0.2166 -0.904 0.8666 -0.523 
0.225 -0.904 0.8833 -0.523 

0.2333 -0.888 0.9 -0.523 
0.2416 -0.873 0.9166 -0.507 

0.25 -0.873 0.9333 -0.507 
0.2583 -0.857 0.95 -0.507 
0.2666 -0.841 0.9666 -0.507 
0.275 -0.841 0.9833 -0.492 
0.2833 -0.825 1 -0.492 
0.2916' -0.825 1.2 -0.444 

0.3 -0.809 1.4 -0.412 
0.3083 -0.793 1.6 -0.38 
0.3166 -0.793 1.8 -0.349 
0.325 -0.793 2 -0.333 

0.3333 -0.777 2.2 -0.317 
0.35 -0.761 2.4 -0.301 

0.3666 -0.746 2.6 -0.285 
0.3833 -0.746 2.8 -0.285 

0.4 -0.73 3 -0.269 
0.4166 -0.714 3.2 iO.269 

Elapsed Displacemer? 
Time(min) (feet) 

-0.253 = 3.4 
3.6 
3.8 
4 

4.2 
4.4 
4.6 
4.8 
5 

5.2 
5.4 
5.6 
5.8 
6 

6.2 
6.4 
6.6 
6.8 
7 

7.2 
7.4 
7.6 
7.8 
8 

8.2 
8.4 
8.6 
8.8 
9 

9.2 
9.4 
9.6 
9.8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 

-0.253 
-0.253 
-0.238 
-0.238 
-0.222 
-0.222 
-0.206 
-0.206 
-0.206 
-0.206 
-0.19 
-0.19 
-0.19 

-0.174 
-0.174 
-0.174 
-0.174 
-0.158 
-0.174 
-0.174 
-0.158 
-0.158 
-0.158 
-0.158 
-0.158 
-0.158 
-0.158 
-0.158 
-0.158 
-0.158 
-0.158 
-0.158 
-0.142 
-0.126 
-0.111 
-0.095 
-0.095 
-0.079 
-0.079 
-0.079 
-0.063 
-0.063 
-0.063 



0.01 c 
0. 6. 12. 18. 24. 30. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITE3-l\GRAPHS\102lN.AQT 
Date: 05/l O/99 Time: 14:57:53 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 3GW102 Slug In Test 

. Test Date: March 4, 1999 

AQUIFER DATA 

Saturated Thickness:’ 145.1 ft Anisotropy Ratio (Kz/Kr): 1. 

WELL DATA 

Initial Displacement: 3.73 ft Water Column Height: 40.72 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.156 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 1.452E-05 ft/sec 
Solution Method: Bouwer-Rice yo = 0.7733 ft 



SLUGTESTDATA 
NSWCWhite Oak Monitoring Well 3GW102 

Slug-Out Test March4, 1999 

Elapsed Displacemeni Elapsed Displacemen Elapsed Displacement 
Time(min) (feet) Time(min) (feet) Time(min) (feet) 

0 3.016 0.45 0.698 3.8 0.19 - 
0.0083 
0.0166 
0.025 

0.0333 
0.0416 

0.05 
0.0583 
0.0666 
0.075 

0.0833 
0.0916 

0.1 
0.1083 
0.1166 
0.125 
0.1333 
0.1416 

0.15 
0.1583 
0.1666 
0.175 

0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 
0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 
0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 

0.3333 
0.35 

0.3666 
0.3833 

0.4 
0.4166 

3.047 0.4666 
1.571 0.4833 
1.809 0.5 
2.127 0.5166 
2.444 0.5333 
1.269 0.55 
1.301 0.5666 
1.301 0.5833 
1.269 0.6 
1.238 0.6166 
1.206 0.6333 
1.19 0.65 

1.158 0.6666 
1.127 0.6833 
1.111 0.7 
1.095 0.7166 
1.079 0.7333 
1.047 0.75 
1.031 0.7666 
1.015 0.7833 

1 0.8 
0.984 0.8166 
0.984 0.8333 
0.952 0.85 
0.936 0.8666 
0.936 0.8833 
0.92 0.9 
0.904 0.9166 
0.904 0.9333 
0.888 0.95 
0.873 0.9668 
0.873 0.9833 
0.857 1 
0.841 1.2 
0.841 1.4 
0.825 1.6 
0.825 1.8 
0.809 2 
0.793 2.2 
0.793 2.4 
0.777 2.6 
0.761 2.8 
0.746 3 
0.73 3.2 
0.714 3.4 

0.682 
0.682 
0.666 
0.65 
0.65 

0.634 
0.619 
0.619 
0.619 
0.603 
0.587 
0.587 
0.587 
0.571 
0.571 
0.555 
0.555 
0.555 
0.539 
0.539 
0.523 
0.523 
0.523 
0.507 
0.507 
0.507 
0.492 
0.492 
0.476 
0.476 
0.476 
0.476 
0.46 

0.412 
0.38 
0.349 
0.317 
0.301 
0.285 
0.269 
0.253 
0.238 
0.222 
0.222 
0.206 

4 
4.2 
4.4 
4.6 
4.8 
5 

5.2 
5.4 
5.6 
5.8 
6 

6.2 
6.4 
6.6 
6.8 
7 

7.2 
7.4 
7.6 
7.8 
8 

8.2 
8.4 
8.6 
8.8 
9 

9.2 
9.4 
9.6 
9.8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 

0.19 
0.19 

0.174 
0.174 
0.158 
0.158 
0.158 
0.158 
0.158 
0.142 
0.142 
0.142 
0.142 
0.142 
0.126 
0.126 
0.126 
0.126 
0.126 
0.126 
0.126 
0.111 
0.126 
0.126 
0.111 
0.111 
0.111 
0.111 
0.111 
0.111 
0.111 
0.111 
0.095 
0.095 
0.063 
0.063 
0.047 
0.047 
0.031 
0.031 
0.047 
0.047 
0.031 
0.031 

0.4333 0.714 3.6. 0.206 



8. 16. 24. 

Time (min) 

32. 

I 

: Data Set: 

WELL TEST ANALYSIS 

i 

Date: 05/05/99 Time: 10:55:13 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 3GW 102 Slug Out Test 
Test Date: March 4, 1999 

AQUIFER DATA 

Saturated Thickness: 145.1 ft Anisotropy Ratio (Kz/Kr): 1 -2 

WELL DATA 

Initial Displacement: 3.047 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Water Column Height: 40.72 ft 
Wellbore Radius: 0.156 ft 
Gravel Pack Porosity: 0.3 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

K = 1’.968E-05 ft/sec 
y0 = 0.8392 ft 



SLUGTESTDATA 
NSWCWhite Oak Monitoring Well3GW104 

Slug-In Test March 4, 1999 

-1 ;$;;pn, Disp;;=gent mz 

0 -0.003 0.1433 -1.1 0.2866 -1.087- 
0.0033 -1.068 0.1466 -1.097 0.29 -1.087 
0.0066' -1.764 0.15 -1.097 0.2933 -1.087 

0.01 -2.168 0.1533 -1.097 0.2966 -1.087 
0.0133 -2.222 0.1566 -1.097 0.3 -1.087 
0.0166 -1.869 0.16 -1.097 0.3033 -1.087 

0.02 -1.923 0.1633 -1.097 0.3066 -1.09 
0.0233 -2.127 0.1666 -1.097 0.31 -1.087 
0.0266 -1.85 0.17 -1.097 0.3133 -1.084. 

0.03 -1.799 0.1733 -1.097 0.3166 -1.087 
0.0333 -1.316 0.1766 -1.097 0.32 -1.087 
0.0366 -0.95 0.18 -1.097 0.3233 -1.084. 

0.04 -0.887 0.1833 -1.093 0.3266 -1.087 
0.0433 -0.899 0.1866 -1.093 0.33 -1.087 
0.0466 -1.135 0.19 -1.093 0.3333 -1.0841 

0.05 -1.055 0.1933 -1.093 0.35 -1.087 
0.0533 -1.017 0.1966 -1.093 0.3666 -1.0841 
0.0566 -1.125 0.2 -1.093 0.3833 -1.084 

0.06 -1.074 0.2033 -1.093 0.4 -1.084 
0.0633 -1.058 0.2066 -1.093 0.4166 -1.084 
0.0666 -1.106 0.21 -1.093 0.4333 -1.0811 

0.07 -1.103 0.2133 -1.093 0.45 -1.081 
0.0733 -1.103 0.2166 -1.093 0.4666 -1.0811 
0.0766 -1.074 0.22 -1.093 0.4833 -1.08'1 

0.08 -1.023 0.2233 -1.093 0.5 -1.08'1 
0.0833 -1.062 0.2266 -1.09 0.5166 -1.08'1 
0.0866 -1.135 0.23 -1.09 0.5333 -1.08'1 

0.09 -1.09 0.2333 -1.09 0.55 -1.08'1 
0.0933 -1.077 0.2366 -1.09 0.5666 -1.07:7 
0.0966 -1.1 0.24 -1.09 0.5833 -1.07:7 

0.1 -1.097 0.2433 -1.09 0.6 -1.07'7 
0.1033 -1.106 0.2466 -1.09 0.6166 -1.07'7 
0.1066 -1.103 0.25 -1.09 0.6333 -1.077 

0.11 -1.103 0.2533 '-1.09 0.65 -1.074 
0.1133 -1.093 0.2566 -1.09 0.6666 -1.074 
0.1166 -1.106 0.26 -1.09 0.6833 -1.074 

0.12 -1.1 0.2633 -1.087 0.7 -1.07,4 
0.1233 -1.097 0.2666 -1.09 0.7166 -1.07,4 
0.1266 -1.103 0.27 -1.09 0.7333 -1.07,4 

0.13 -1.1 0.2733 -1.09 0.75 -1.074 
0.1333 -1.1 0.2766 -1.087 0.7666 -1.071 
0.1366 -1.1 0.28 -1.087 0.7833 -1.071 

0.14 -1.097 0.2833 -1.087 0.8 -1.071 - 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 3GW104 

Slug-In Test March 4, 1999 

Elapsed Displacemenl 
Time (min) (feet) 

0.8166 -1.071 
0.8333 -1.071 

0.85 -1.081 
0.8666 -1.071 
0.8833 -1.071 

0.9 -1.071 
0.9166 -1.071 
0.9333 -1.071 

0.95 -1.068 
0.9666 -1.068 
0.9833 -1.068 

1 -1.068 
1.2 -1.062 
1.4 -1.058 
1.6 -1.055 
1.8 -1.055 
2 -1.055 

2.2 -1.052 
2.4 -1.052 
2.6 -1.046 
2.8 -1.046 
3 -1.039 

3.2 -1.039 
3.4 -1.036 
3.6 -1.03 
3.8 -1.03 
4 -1.027 

4.2 -1.03 
4.4 -1.023 
4.6 -1.02 
4.8 -1.011 
5 -1.017 

5.2 -1.017 
5.4 -1.014 
5.6 -1 .Ol 1 

Elapsed Displacemenl 
Time (min) (feet) 

5.8 -1.004 
6 -1.008 

6.2 -0.998 
6.4 -1 .OOl 
6.6 -0.998 
6.8 -0.992 
7 -0.992 

7.2 -0.992 
7.4 -0.985 
7.6 -0.988 
7.8 -0.982 
8 -0.976 

8.2 -0.979 
8.4 -0.976 
8.6 -0.972 
8.8 -0.966 
9 -0.966 

9.2 -0.963 
9.4 -0.96 
9.6 -0.957 
9.8 -0.95 
10 -0.953 
12 -0.928 
14 -0.906 
16 -0.884 
18 -0.861 
20 -0.839 
22 -0.823 
24 -0.804 
26 -0.782 
28 -0.759 
30 -0.744 
32 -0.718 
34 -0.705 
36 -0.686 

Elapsed Displacemen 
Time (min) 

38 
(feet) 

-0.667 
40 -0.648 
42 -0.635 
44 -0.616 
46 -0.607 
48 -0.588 
50 -0.575 
52 -0.559 
54 -0.54 
56 -0.537 
58 -0.512 
60 -0.505 
62 -0.483 
64 -0.476 
66 -0.464 
68 -0.457 
70 -0.435 
72 -0.432 
74 -0.413 
76 -0.407 
78 -0.397 
80 -0.384 
82 -0.378 
84 -0.362 
86 -0.353 
88 -0.343 
90 -0.333 
92 -0.33 
94 -0.321 
96 -0.308 
98 -0.302 
100 -0.292 

t I 



0.11 I I ” ” ” ” ’ ” I ” ” ” ” I I 
0. 0. 20. 20. 40. 40. 60. 60. 80. 80. 100. 100. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITE3-l\GRAPHS\104IN.AQT 
Date: 05/l O/99 Time: 14:59:21 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 3GW104 ,Slug In Test 
Test Date: March 4, 1999 

Saturated Thickness: 143.9 ft 

Initial Displacement: 2.222 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

.ik 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1 -1 

WELL DATA 

Water Column Height: 36.47 ft 
Wellbore Radius: 0.156 ft 
Gravel Pack Porosity: 0.3 

SOLUTION 

K = 3.994E-07 ft/sec 
yO= 1.081 ft 



SLUG TEST DATA 
NSWC White Oak Monitoring Well 3GW104 

Slug-Out Test March 4, 1999 

Elapsed Displacemeni Elapsed Displacemen Elapsed Displacemerr 
Time (min) (feet) Time (min) (feet) Time (min) (feet) 

0 2.969 0.1433 1.15 0.2866 1.144 
0.0033 -0.359 
0.0066 1.748 

0.01 1.786 
0.0133 0.534 
0.0166 1.303 

0.02 1.478 
0.0233 0.906 
0.0266 1.23 

0.03 1.262 
0.0333 1.065 
0.0366 1.195 

0.04 1.211 
0.0433 1.119 
0.0466 1.179 
0.05 1.192 

0.0533 1.144 
0.0566 1.166 

0.06 1.166 
0.0633 1.15 
0.0666 1.16 

0.07 1.16 
0.0733 1.154 
0.0766 1.157 
0.08 1.157 

0.0833 1.154 
0.0866 1.154 

0.09 1.154 
0.0933 1.154 
0.0966 1.154 

0.1 1.154 
0.1033 1.15 
0.1066 1.15 

0.11 1.15 
0.1133 1.15 
0.1166 1.15 

0.12 1.15 
0.1233 1.15 
0.1266 1.15 

0.13 1.15 
0.1333 1.15 
0.1366 1.15 
0.14 1.15 

0.1466 
0.15 

0.1533 
0.1566 

0.16 
0.1633 
0.1666 
0.17 

0.1733 
0.1766 

0.18 
0.1833 
0.1866 

0.19 
0.1933 
0.1966 

0.2 
0.2033 
0.2066 

0.21 
0.2133 
0.2166 
0.22 

0.2233 
0.2266 

0.23 
0.2333 
0.2366 

0.24 
0.2433 
0.2466 

0.25 
0.2533 
0.2566 

0.26 
0.2633 
0.2666 

0.27 
0.2733 
0.2766 

0.28 

1.147 
1.147 
1.147 
1.147 
1.147 
1.147 
1.147 
1.147 
1.147 
1.147 
1.147 
1.147 
1.147 
1.144 & 
1.147 ” 
1.147 
1.144 
1.144 
1.147 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 

0.2833 1.144. 

0.29 
0.2933 
0.2966 

0.3 
0.3033 
0.3066 

0.31 
0.3133 
0.3166 

0.32 
0.3233 
0.3266 

0.33 
0.3333 

0.35 
0.3666 
0.3833 

0.4 
0.4166 
0.4333 

0.45 
0.4666 
0.4833 

0.5 
0.5166 
0.5333 
0.55 

0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 

0.75 
0.7666 
0.7833 

1.144 
1.144 
1.144 
1.144 
1.141 
1.141 
1.141 
1.141 
1.141 
1.141 
1.141 
1.141 
1.144 
1.141 
1.141 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 
1.147 
1.144 
1.144 
1.144 
1.144 
1.144 
1.144 
1.141 
1.138 
1.135 
1.135 
1.135 
1.135 
1.135 
1.135 
1.135 
1.135 

. 



0.8333 
0.85 

0.8666 
0.8833 

0.9 
0.9166 
0.9333 

0.95 
0.9666 
0.9833 

1 
1.2 
1.4 
1.6 
1.8 
2 

2.2 
2.4 
2.6 
2.8 
3 

3.2 
3.4 
3.6 
3.8 
4 

4.2 
4.4 
4.6 
4.8 
5 

5.2 
5.4 
5.6 
5.8 

SLUGTEST DATA(continued) 
NSWC White Oak Monitoring Well3GW104 

Slug-Out Test March 4, 1999 

Elapsed Displacement Elapsed Displacement 
Time(min) (feet) Time(min) (feet) 

0.8166 1.135 6 1.09 

Elapsed Displacenz 
Time (min) (feet) 

42 _ 0.867= 
1.135 6.2 1.093 44 0.858 
1.135 6.4 1.093 46 0.848 
1.135 6.6 1.093 48 0.839 
1.138 6.8 1.087 50 0.829 
1.138 7 1.09 52 0.817 
1.138 7.2 1.087 54 0.81 
1.138 7.4 1.087 56 0.801 
1.138 7.6 1.084 58 0.791 
1.138 7.8 1.08 60 0.785 
1.138 8 1.08 62 0.775 
1.138 8.2 1.077 64 0.766 
1.135 8.4 1.074 66 0.759 
1.128 8.6 1.074 68 0.753 
1.128 8.8 1.074 70 0.74 
1.125 9 1.074 72 0.731 
1.125 9.2 1.071 74 0.724. 
1.119 9.4 1.071 76 0.718 
1.122 9.6 1.068 78 0.712: 
1.119 9.8 1.065 80 0.705 
1.115 10 1.068 82 0.705 
1.122 12 1.049 84 0.689 
1.122 14 1.039 86 0.686 
1.112 16 1.026 88 0.6741 
1.112 18 1.011 90 0.667 
1.109 20 0.995 92 0.6611 
1.106 22 0.985 94 0.656 
1.115 24 0.972 96 0.65'1 
1.109 26 0.957 98 0.642 
1.106 28 0.944 100 0.639 
1.106 30 0.934 120 0.576 

1.1 32 0.918 140 0.53'1 
1.1 34 0.903 160 0.486 
1.1 36 0.896 180 0.451 

1.096 38 0.887 200 0.422 
1.096 40 0.883 220 0.39'7 



120. 180. 

Time (min) 

Data Set: 
Date: 05/05/99 

WELL TEST ANALYSIS 

Time: 11:03:29 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Proiect: CTO-298 
Test Well: 3GW104 Slug Out Test 
Test Date: March 4, 1999 

Saturated Thickness: 143.9 ft 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): L 

WELL DATA 

Initial Displacement: 1.786 ft Water Column Height: 36.47 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.156 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

‘K = 1.924E-07 ft/sec 
yo= 1.153ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well4GWlOl 

Slug-InTest March 5, 1999 

Elapsed Displacement 
Time(min) (feet) 

-0.546 

0.3666 

0 
0.0083 
0.0166 
0.025 
0.0333 
0.0416 

0.05 
0.0583 
0.0666 
0.075 

0.0833 
0.0916 

0.1 
0.1083 
0.1166 
0.125 

0.1333 
0.1416 

0.15 
0.1583 
0.1666 
0.175 
0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 
0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 
0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 
0.3333 

0.35 

-1.843 
-1.799 

-0.699 

-1.799 
-1.068 
-1.258 
-1.074 
-1.106 
-1.068 
-1.077 
-1.033 
-1.042 
-1.033 
-1.014 
-1.004 
-0.994 
-1.004 
-0.959 
-0.947 
-0.937 
-0.915 
-0.905 
-0.89 
-0.883 
-0.855 
-0.858 
-0.851 
-0.842 
-0.829 
-0.82 
-0.81 

-0.801 
-0.788 
-0.772 
-0.772 
-0.766 
-0.753 
-0.74 
-0.734 
-0.727 
-0.724 
-0.712 

Elapsed Displacement Elapsed Displacerz 
Time(min) (feet) Time(min) (feet) 

0.3833 -0.686 2.2 -0.1687 
0.4 

0.4166 
0.4333 

0.45 
0.4666 
0.4833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 

0.75 
0.7666 
0.7833 

0.8 
0.8166 
0.8333 

0.85 
0.8666 
0.8833 

0.9 
0.9166 
0.9333 

0.95 
0.9666 
0.9833 

1 
1.2 
1.4 
1.6 
1.8 
2 

-0.673 
-0.657 
-0.642 
-0.629 
-0.623 
-0.607 
-0.597 
-0.578 
-0.568 
-0.562 
-0.553 
-0.54 
-0.534 
-0.527 
-0.511 
-0.495 
-0.483 
-0.483 
-0.479 
-0.467 
-0.457 
-0.451 
-0.441 
-0.432 
-0.432 
-0.422 
-0.406 
-0.406 
-0.397 
-0.387 
-0.387 
-0.378 
-0.371 
-0.371 
-0.365 
-0.359 
-0.352 
-0.298 
-0.26 
-0.228 
-0.209 
-0.19 

2.4 -0.165 
2.6 -0.14Q 
2.8 -0.143 
3 -0.133 

3.2 -0.127 
3.4 -0.114 
3.6 -0.114 
3.8 -0.111 
4 -0.1013 

4.2 -0.0913 
4.4 -0.086 
4.6 -0.092 
4.8 -0.082 
5 -0.0813 

5.2 -0.082 
5.4 -0.079 
5.6 -0.07:3 
5.8 -0.07!3 
6 -0.07!3 

6.2 -0.06!3 
6.4 -0.06!3 
6.6 -0.06:3 
6.8 -0.06!3 
7 -0.066 

7.2 -0.066 
7.4 -0.06 
7.6 -0.063 
7.8 -0.063 
8 -0.057 

8.2 -0.057 
8.4 -0.063 
8.6 -0.063 
8.8 -0.063 
9 -0.057 

9.2 -0.05 
9.4 -0.054 
9.6 -0.057 
9.8 -0.057 
10 -0.054 
12 -0.0!5 
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0. 4. 8. 12. 16. 20. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: 
Date: 05/05/99 Time: 11:21:30 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 4GWlOl Slug In Test 
Test Date: March 5, 1999 

AQUIFER DATA 

Saturated Thickness: 69.15 ft Anisotropy Ratio (Kz/Kr): 1. - 

WELL DATA 

Initial Displacement: 1.843 ft Water Column Height: 17.04 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.33 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 7.305E-05 ft/sec 
Solution Method: Bouwer-Rice y0 = 0.9582 ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well4GWlOl 

Slug-Out Test March 5, 1999 

'-1 Tz;;;, Disp;;;;nent m= 

0 6.816 0.3833 0.746 2.2 0.209= 
0.0083 0.066 0.4 0.74 2.4 0.184 
0.0166 1.207 0.4166 0.724 2.6 0.171 
0.025 1.236 0.4333 0.715 2.8 0.143 

0.0333 1.156 0.45 0.702 3 0.133 
0.0416 1.112 0.4666 0.692 3.2 0.12 

0.05 1.102 0.4833 0.683 3.4 0.111 
0.0583 1.083 0.5 0.67 3.6 0.104, 
0.0666 1.061 0.5166 0.661 3.8 0.092 
0.075 1.048 0.5333 0.648 4 0.0851 
0.0833 1.042 0.55 0.645 4.2 0.082 
0.0916 1.032 0.5666 0.632 4.4 0.0791 

0.1 1.017 0.5833 0.629 4.6 0.073 
0.1083 1 .OOl 0.6 0.613 4.8 0.0661 
0.1166 0.997 0.6166 0.61 5 0.066 
0.125 0.985 0.6333 0.6 5.2 0.066 
0.1333 0.972 0.65 0.591 5.4 0.057 
0.1416 0.969 0.6666 0.581 5.6 0.063 

0.15 0.956 0.6833 0.578 5.8 0.06 
.0.1583 0.943 0.7 0.568 6 0.06 
0.1666 0.934 0.7166 0.562 6.2 0.05 
0.175 0.928 0.7333 0.556 6.4 0.047 

0.1833 0.918 0.75 0.546 6.6 0.054 
0.1916 0.908 0.7666 0.533 6.8 0.047 

0.2 0.902 0.7833 0.533 7 0.0411 
0.2083 0.893 0.8 0.527 7.2 0.05 
0.2166 0.886 0.8166 0.518 7.4 0.041 
0.225 0.877 0.8333 0.514 7.6 0.034 
0.2333 0.87 0.85 0.508 7.8 0.04'1 
0.2416 0.861 0.8666 0.498 8 0.04'1 

0.25 0.854 0.8833 0.492 8.2 0.034 
0.2583 0.848 0.9 0.486 8.4 0.04'1 
0.2666 0.839 0.9166 0.479 8.6 0.04'1 
0.275 0.832 0.9333 0.473 8.8 0.04'1 
0.2833 0.826 0.95 0.467 9 0.034 
0.2916 0.816 0.9666 0.46 9.2 0.047 

0.3 0.81 0.9833 0.457 9.4 0.041 
0.3083 0.81 1 0.451 9.6 0.0313 
0.3166 0.8 1.2 0.387 9.8 0.034 
0.325 0.794 1.4 0.34 10 0.02;B 
0.3333 0.781 1.6 0.298 12 0.031 

0.35 0.772 1.8 0.263 14 0.02'8 
0.3666 0.762 2 0.228 - 



8. 12. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: 
Date: 05/05/99 Time: 11:29:13 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC ,White Oak 
Project: CTO-298 
Test Well: 4GWlOl Slug Out Test 
Test Date: March 5, 1999 

Saturated Thickness: 69.15 ft 

Initial Displacement: 1.236 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1 -2 

WELL DATA 

Water Column Height: 17.04 ft 
Wellbore Radius: 0.33 ft 
Gravel Pack Porosity: 0.3 

SOLUTION 

K = 5.342E-05 ft/sec 
yo = 0.9341 ft 1 



SLUGTESTDATA 
NSWCWhiteOak MonitoringWell4GW103 

Slug-In Test March 4, 1999 

Elapsed Displacement Elapsed Displacement 
Time(min) (feet) Time (min) (feet) 

0 -1.208 ,0.4166 -1.021 
0.0083 -1.555 
0.0166 -2.923 
0.025 -2.185 

0.0333 -1.011 
0.0416 -0.938 

0.05 -1.231 
0.0583 -1.097 
0.0666 -1.307 
0.075 -1.129 

0.0833 -1.183 
0.0916 -1.173 

0.1 -1.167 
0.1083 -1.164 
0.1166 -1.157 
0.125 -1.151 

0.1333 -1.151 
0.1416 -1.142 

0.15 -1.145 
0.1583 -1.135 
0.1666 -1.122 
0.175 -1.122 

0.1833 -1.119 
0.1916 -1.11 

0.2 -1 .I 
0.2083 -1.103 
0.2166 -1.097 
0.225 -1.094 
0.2333 -1.094 
0.2416 -1.084 

0.25 -1.084 
0.2583 -1.081 
0.2666 -1.075 
0.275 -1.072 
0.2833 -1.072 
0.2916 -1.072 

0.3 -1.068 
0.3083 -1.072 
0.3166 -1.059 
0.325 -1.065 
0.3333 -1.056 

0.35 -1.052 
0.3666 -1.046 
0.3833 -1.04 

0.4333 -1.024 
0.45 -1 .Oll 

0.4666 -1.005 
0.4833 -0.986 ' 

0.5 -0.989 
.0.5166 -0.976 
0.5333 -0.976 

0.55 -0.967 
0.5666 -0.957 
0.5833 -0.957 

0.6 -0.947 
0.6166 -0.935 
0.6333 -0.932 

0.65 -0.928 
0.6666 -0.932 
0.6833 -0.919 

0.7 -0.922 
0.7166 -0.916 
0.7333 -0.909 

0.75 -0.916 
0.7666 -0.906 
0.7833 -0.897 

0.8 -0.89 
0.8166 -0.884 
0.8333 -0.874 

0.85 -0.871 
0.8666 -0.874 
0.8833 -0.865 

0.9 -0.862 
0.9166 -0.855 
0.9333 -0.855 

0.95 -0.855 
0.9666 -0.842 
0.9833 -0.842 

1 -0.833 
1.2 -0.776 
1.4 -0.728 
1.6 -0.677 
1.8 -0.645 
2 -0.604 

2.2 -0.566 
2.4 -0.534 
2.6. -0.502 
2.8 -0.467 0.4 -.I.033 

Elapsed DisplacemeT 
Time (min) (feet) 

r) -0.442 = 
3:2 
3.4 
3.6 
3.8 
4 

4.2 
4.4 
4.6 
4.8 
5 

5.2 
5.4 
5.6 
5.8 
6 

6.2 
6.4 
6.6 
6.8 
7 

7.2 
7.4 
7.6 
7.8 
a 

a.2 
a.4 
8.6 
8.8 
9 

9.2 
9.4 
9.6 
9.8 
10 
12 
14 
16 
ia 
20 
22 
24 

-0.419 
-0.384 
-0.356 
-0.346 
-0.311 
-0.302 
-0.283 
-0.264 
-0.244 
-0.235 
-0.213 
-0.209 
-0.194 
-0.184 
-0.278 
-0.162 
-0.152 
-0.143 
-0.136 
-0.13 

-0.124 
-0.117 
-0.111 
-0.104 
-0.098 
-0.095 
-0.095 
-0.079 
-0.079 
-0.079 
-0.079 
-0.073 
-0.066 
-0.066 
-0.066 
-0.041 
-0.038 
-0.022 
-0.012 
-0.015 
-0.009 
-0.006 



6. 

Time (min) 

~ WELL TEST ANALYSIS 

Data Set: 
Date: 05/05/99 Time: 11:33:17 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 4GW103 Slug In Test 
Test Date: March 4, 1999 

AQUIFER DATA 

Saturated Thickness: 53.74 ft Anisotropy Ratio (Kz/Kr): 1 -..r 

WELL DATA 

Initial Displacement: 2.185 ft Water Column Height: 19.96 ft 
Casing Radius: 0.083 ft Wellbore Radius:. 0.33 ft 

~ Screen Length: 10. ft Gravel Pack Porosity: 0.3 

Aquifer Model: Unconfined 
1 Solution Method: Bouwer-Rice 

SOLUTION 

K = 2.307E-05 ft/sec 
y0 = 1.078 ft 



SLUG TEST DATA 
NSWC White Oak Monitoring Well 4GW103 

Slug-Out Test March 4, 1999 

Elapsed Dispkxement Elapsed Displacement 
Time (min) (feet) Time (min) (feet) 

0 4.95 0.4333 1.02 
0.0083 0.477 0.45 1.017 
0.0166 1.205 0.4666 1.014 
0.025 1.396 0.4833 1.014 
0.0333 1.205 0.5 1.008 
0.0416 1.164 0.5166 1 .OOl 

0.05 1.183 0.5333 0.998 
0.0583 1.17 0.55 0.992 
0.0666 1.151 0.5666 0.985 
0.075 1.151 0.5833 0.985 

0.0833 I.148 0.6 0.982 
0.0916 1.141 0.6166 0.979 

0.1 1.135 0.6333 0.973 
0.1083 1.141 0.65 0.966 
0.1166 1.122 0.6666 0.966 
0.125 1.125 0.6833 0.96 

0.1333 1.116 0.7 0.954 
0.1416 1.113 0.7166 0.95 

0.15 1.116 0.7333 0.95 
0.1583 1.109 0.75 0.941 
0.1666 1.106 0.7666 0.938 
0.175 1.1 0.7833 0.938 
0.1833 1.1 0.8 0.931 
0.1916 1.113 0.8166 0.928 

0.2 1.097 0.8333 0.928 
0.2083 1.081 0.85 0.922 
0.2166 1.081 0.8666 0.922 
0.225 1.075 0.8833 0.919 

0.2333 1.087 0.9 0.912 
0.2416 1.068 0.9166 0.903 

0.25 1.071 0.9333 0.9 
0.2583 1.071 0.95 0.896 
0.2666 1.065 0.9666 0.896 
0.275 1.068 0.9833 0.893 
0.2833 1.065 1 0.887 
0.2916 1.055 1.2 0:849 

0.3 1.062 1.4 0.807 
0.3083 1.065 1.6 0.776 
0.3166 1.065 1.8 0.744 
0.325 1.065 2 0.712 
0.3333 1.052 2.2 0.68 

0.35 1.04 2.4 0.655 
0.3666 1.04 2.6 0.626 
0.3833 1.043 2.8 0.604 

0.4 1.04 3 0.585 
0.4166 1.024 3.2 0.559 

Elapsed Displacemer; 
Time (min) (feet) 

3.4 0.534 = 
3.6 0.518 
3.8 0.493 
4 0.47 

4.2 0.454 
4.4 0.432 
4.6 0.419 
4.8 0.4 
5 0.388 

5.2 0.372 
5.4 0.353 
5.6 0.346 
5.8 0.33 
6 0.321 

6.2 0.298 
6.4 0.286 
6.6 0.283 
6.8 0.27 
7 0.26 

7.2 0.248 
7.4 0.251 
7.6 0.235 
7.8 0.225 
8 0.219 

8.2 0.206 
8.4 0.197 
8.6 0.194 
8.8 0.19 
9 0.178 

9.2 0.174 
9.4 0.168 
9.6 0.162 
9.8 0.155 
10 0.152 
12 0.104 
14 0.076 
16 0.054 
18 0.047 
20 0.034 
22 0.034 
24 0.022 
26 0.025 
28 0.015 
30 0.022 



0.01’ ” ” ” ” ” I I I I ’ I ’ 
0. 6. 12. 18. 24. 30. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: 
Date: 05/05/99 ’ Time: 13:12:49 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 

i Project: CTO-298 
~ 
~ 

Test Well: 4GW103 Slug Out Test 
Test Date: March 4, 1999 

AQUIFER DATA 

Saturated Thickness: 53.74 ft Anisotropy Ratio (Kz/Kr): 1. 

WELL DATA 

Initial Displacement: 1.396 ft Water Column Height: 19.96 ft 
~ Casing Radius: 0.083 ft Wellbore Radius: 0.33 ft 
: Screen Length: 10. ft Gravel Pack Porosity: 0.3 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

K = 1.506E-05 ft/sec 
y0 = 1.036 ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well4GW105 

Slug-InTest March 5, 1999 

0 -3.166 0.2666 -0.386 0.7333 -0.1591 
0.0083 -2.93 0.275 -0.376 0.75 -0.162 
0.0166 -1.631 0.2833 -0.37 0.7666 -0.1551 
0.025 -0.737 0.2916 -0.363 0.7833 -0.159 
0.0333 -0.472 0.3 -0.357 0.8 -0.153 
0.0416 -1.014 0.3083 -0.363 0.8166 -0.15 

0.05 -0.823 0.3166 -0.347 0.8333 -0.146 
0.0583 -0.577 0.325 -0.338 0.85 -0.137 
0.0666 -0.529 0.3333 -0.335 0.8666 -0.1341 
0.075 -0.58 0.35 -0.328 0.8833 -0.1341 

0.0833 -0.574 0.3666 -0.325 0.9 -0.121 
0.0916 -0.561 0.3833 -0.312 0.9166 -0.118 

0.1 -0.552 0.4 -0.306 0.9333 -0.121 
0.1083 -0.542 0.4166 -0.293 0.95 -O.llli 
0.1166 -0.533 0.4333 -0.284 0.9666 -0.118 
0.125 -0.529 0.45 -0.277 0.9833 -0.1 o;! 

0.1333 -0.513 0.4666 -0.271 1 -0.105 
0.1416 -0.504 a.4833 -0.258 1.2 -0.076 

0.15 -0.494 0.5 -0.248 1.4 -0.05'1 
0.1583 -0.491 0.5166 -0.242 1.6 -0.035 
0.1666 -0.475 0.5333 -0.239 1.8 -0.025 
0.175 -0.472 0.55 -0.226 2 -0.025 

0.1833 -0.459 0.5666 -0.226 2.2 -0.012 
0.1916 -0.453 0.5833 -0.217 2.4 -0.006 

0.2 -0.45 0.6 -0.204 2.6 -0.00:3 
0.2083 -0.434 0.6166 -0.204 2.8 -0.003 
0.2166 -0.43 0.6333 -0.194 3 0 
0.225 -0.421 0.65 -0.185 3.2 -0.006 
0.2333 -0.414 0.6666 -0.188 3.4 0 
0.2416 -0.411 0.6833 -0.181 3.6 0.003 

0.25 -0.402 0.7 -0.178 3.8 0.003 
0.2583 -0.389 0.7166 -0.172 - 
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Data Set: 
Date: 05/05/99 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 4GW105 Slug In Test 
Test Date: March 5, 1999 

WELL TEST ANALYSIS 

Time: 13:27:51 

PROJECT INFORMATION 

AQUIFER DATA 

Saturated Thickness: 26.49 ft Anisotropy Ratio (Kz/Kr): 1 -2 

WELL DATA 

’ Initial Displacement: 3.166 ft 
Casing Radius: 0.083 ft 

I Screen Length: 10. ft 

Water Column Height: 24.53 ft 
Wellbore Radius: 0.156 ft 
Gravel Pack Porosity: 0.3 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

K = 6.222E-05 ft/sec 
y0 = 0.6253 ft 
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SLUGTESTDATA 
NSWC White Oak Monitoring Well4GW105 

Slug-Out Test March 5, 1999 

Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time (min) (feet) 

0.462 0 1.541 0.3 
0.3083 
0.3166 
0.325 
0.3333 

0.35 
0.3666 
0.3833 

0.4 
0.4166 
0.4333 

0.45 
0.4666 
0.4833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 

0.75 
0.7666 
0.7833 

0.8 
0.8166 
0.8333 

0.85 

0.0083 3.806 
0.0166 2.712 
0.025 2.297 

0.0333 0.791 
0.0416 0.848 

0.05 0.864 
0.0583 0.839 
0.0666 0.82 
0.075 0.791 
0.0833 0.775 
0.0916 0.756 

0.1 0.74 
0.1083 0.718 
0.1166 0.711 
0.125 0.689 

0.1333 0.679 
0.1416 0.663 

0.15 0.644 
0.1583 0.638 
0.1666 0.622 
0.175 0.612 
0.1833 0.561 
0.1916 0.59 

0.2 0.564 
0.2083 0.564 
0.2166 0.536 
0.225 0.542 

0.2333 0.532 
0.2416 0.513 

0.25 0.513 
0.2583 0.504 
0.2666 0.494 
0.275 0.485 

0.2833 0.478 
0.2916 0.469 

0.453 0.8833 
0.443 0.9 
0.437 0.9166 
0.427 0.9333 
0.414 0.95 
0.402 0.9666 
0.389 0.9833 
0.376 1 
0.357 1.2 
0.351 1.4 
0.341 1.6 
0.328 1.8 
0.319 2 
0.309 2.2 
0.299 2.4 
0.29 2.6 
0.284 2.8 
0.274 3 
0.268 3.2 
0.255 3.4 
0.248 3.6 
0.242 3.8 
0.236 4 
0.226 4.2 
0.223 4.4 
0.213 4.6 
0.207 4.8 
0.201 5 
0.194 5.2 
0.191 5.4 
0.185 5.6 
0.181 5.8 
0.175 6 
0.169 6.2 
0.165 6.4 

Elapsed Displacenz 
Time (min) (feet) 

0.8666 . 0.159= 
0.156 
0.153 
0.149 
0.143 
0.14 
0.137 
0.134 
0.124 
0.092 
0.067 
0.051 
0.038 
0.028 
0.019 
0.012 
0.009 
0.006 
0.006 
0.003 
0.003 

0 
0.003 
0.003 

0 
0 
0 
0 
0 
0 

-0.00:3 
-0.00:3 
-0.00:3 
-0.00:3 

0 

-- 
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Time (min) 

3.2 

r 

Data Set: 
Date: 05/05/99 

WELL TEST ANALYSIS 

Time: 13:34: 16 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 4GW105 Slug Out Test 
Test Date: March 5, 1999 

: 
AQUIFER DATA 

~ Saturated Thickness: 26.49 ft Anisotropy Ratio (Kz/Kr): L 

Initial Displacement: 1.541 ft Water Column Height: 24.53 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.156 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

WELL DATA 

Aquifer Model: Unconfined 
; Solution Method: Bouwer-Rice 

SOLUTION 

‘K = 6:67E-05 ft/sec 
y0 = 0.8385 ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well 4GW106 

Slug-In Test March 5, 1999 

0 -0.317 0.2666 -0.38 0.7333 -0.047= 
0.0083 -2.174 0.275 -0.365 0.75 -0.047 
0.0166 -2.27 0.2833 -0.365 0.7666 -0.047 
0.025 -1.254 0.2916 -0.349 0.7833 -0.031 
0.0333 -1.46 0.3 -0.333 0.8 -0.031 
0.0416 -0.523 0.3083 -0.317 6.8166 -0.031 

0.05 -0.888 0.3166 -0.317 0.8333 -0.031 
0.0583 -0.904 0.325 -0.301 0.85 -0.031 
0.0666 -0.777 0.3333 -0.285 0.8666 -0.031 
0.075 -0.809 0.35 -0.269 0.8833 -0.031 
0.0833 -0.777 0.3666 -0.253 0.9 -0.031 
0.0916 -0.746 0.3833 -0.238 0.9166 -0.015 

0.1 -0.73 0.4 -0.222 0.9333 -0.0151 
0.1083 -0.698 0.4166 -0.206 0.95 -0.0151 
0.1166 -0.682 0.4333 -0.19 0.9666 -0.0151 
0.125 -0.666 0.45 -0.174 0.9833 -0.0151 

0.1333 -0.65 0.4666 -0.158 1 -0.0151 
0.1416 -0.619 0.4833 -0.158 1.2 0 

0.15 -0.603 0.5 -0.142 1.4 0 
0.1583 -0.587 0.5166 -0.126 1.6 0 
0.1666 -0.571 0.5333 -0.126 1.8 0 
0.175 -0.555 0.55 -0.111 2 0 
0.1833 -0.539 0.5666 -0.111 2.2 0 
0.1916 -0.507 0.5833 -0.095 2.4 0 

0.2 -0.492 0.6 -0.095 2.6 0 
0.2083 -0.476 0.6166 -0.079 2.8 0 
0.2166 -0.46 0.6333 -0.079 3 0 
0.225 -0.444 0.65 -0.063 3.2 0 

0.2333 -0.428 0.6666 -0.063 3.4 0 
0.2416 -0.428 0.6833 -0.063 3.6 0 

0.25 -0.412 0.7 -0.063 3.8 0 
0.2583 -0.396 0.7166 -0.047 4 0 - 
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Data Set: 
Date: 05/05/99 

WELL TEST ANALYSIS 

Time: 13:38:21 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO- 298 
Test Well: 4GW106 Slug In Test 
Test Date: March 5, 1999 

AQUIFER DATA 

Saturated Thickness: 33.38 ft Anisotropy Ratio (Kz/Kr): 1. 

WELL DATA 

Initial Displacement: 1.46 ft Water Column Height: 17.08 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.33 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

K = 0.0003056 ft/sec 
yo = 1.086 ft I 



SLUGTESTDATA 
NSWC White Oak Monitoring Well4GW106 

Slug-Out Test March 5, 1999 

Elapsed Displacement Elapsed 
Time (min) (feet) Time(min) 

Disp:kc;nent m? 

0 0.142 0.2333 0.507 0.6 0.142! 
0.0083 3.952 0.2416 0.492 0.6166 0.126 
0.0166 2.127 0.25 0.476 0.6333 0.126 
0.025 0.396 0.2583 0.46 0.65 0.128 

0.0333 1.174 0.2666 0.46 0.6666 0.1 II 
0.0416 0.841 0.275 0.444 0.6833 0.11'1 

0.05 0.92 0.2833 0.428 0.7 0.095 
0.0583 0.873 0.2916 0.412 0.7166 0.095 
0.0666 0.873 0.3 0.396 0.7333 0.079 
0.075 0.841 0.3083 0.396 0.75 0.07g 

0.0833 0.809 0.3166 0.38 0.7666 0.072) 
0.0916 0.793 0.325 0.38 0.7833 0.072) 

0.1 0.777 0.3333 0.365 0.8 0.063 
0.1083 0.746 0.35 0.349 0.8166 0.063 
0.1166 0.73 0.3666 0.317 0.8333 0.063 
0.125 0.714 0.3833 0.317 0.85 0.047 
0.1333 0.698 0.4 0.285 0.8666 0.04i7 

0.1416 0.682 6.4166 0.269 0.8833 0.04;’ 

0.15 0.65 0.4333 0.253 0.9 0.04;’ 

0.1583 0.65 0.45 0.238 0.9166 0.04;' 
0.1666 0.619 0.4666 0.222 0.9333 0.03'1 
0.175 0.603 0.4833 0.222 0.95 0.03'1 
0.1833 0.587 0.5 0.206 0.9666 0.03'1 
0.1916 0.571 0.5166 0.19 0.9833 0.031 

0.2 0.555 0.5333 0.174 1 0.031 
0.2083 0.539 0.55 0.174 1.2 O.Ol!j 
0.2166 0.523 0.5666 0.158 1.4 0 
0.225 0.523 0.5833 0.142 1.6 0 -- 



0.01 
0. 0.4 0.8 1.2 1.6 2. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: 
Date: 05/05/99 Time: 13:43:42 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 4GW106 Slug Out Test 
Test Date: March 5, 1999 

Saturated Thickness: 33.38 ft 

Initial Displacement: 1.174 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1. 

WELL DATA 

Water Column Height: 17.08 ft 
Wellbore Radius: 0.33 ft 
Gravel Pack Porosity: 0.3 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

K = 0.0002347 ft/sec 
yo = 0.9907 ft 



SLUG TEST DATA 
NSWC White Oak Monitoring Well 4GW107 

Slug-In Test March 5, 1999 

Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time (min) (feet) 

0 -5.616 0.2333 -0.197 
0.0083 -4.606 0.2416 -0.194 
0.0166 -3.95 0.25 -0.178 
0.025 -2.527 0.2583 -0.175 . 
0.0333 0.035 0.2666 -0.168 
0.0416 -0.76 0.275 -0.155 

0.05 -0.62 0.2833 -0.146 
0.0583 -0.547 0.2916 -0.143 
0.0666 -0.499 0.3 -0.13 
0.075 -0.505 0.3083 -0.127 
0.0833 -0.467 0.3166 -0.12 
0.0916 -0.445 0.325 -0.12 

0.1 -0.426 0.3333 -0.117 
0.1083 -0.407 0.35 -0.101 
0.1166 -0.391 0.3666 -0.098 
0.125 -0.369 0.3833 -0.082 

0.1333 -0.353 0.4 -0.073 
0.1416 -0.337 0.4166 -0.063 

0.15 -0.318 0.4333 -0.06 
0.1583 -0.308 0.45 -0.05 
0.1666 -0.292 0.4666 -0.047 
0.175 -0.28 0.4833 -0.05 

0.1833 -0.267 0.5 -0.038 
0.1916 -0.254 0.5166 -0.035 

0.2 -0.238 0.5333 -0.031 
0.2083 -0.229 0.55 -0.028 
0.2166 -0.219 0.5666 -0.025 
0.225 -0.21 0.5833 -0.022 

Elapsed Displace,= 
Time (min) (feet) 

, 0.6 . -0.025 
0.6166 -0.019 
0.6333 -0.019 

0.65 -0.022 
0.6666 -0.022 
0.6833 -0.012 

0.7 -0.019 
0.7166 -0.012 
0.7333 -0.009 
0.75 -0.006 

0.7666 -0.003 
0.7833 -0.009 

0.8 -0.006 
0.8166 -0.009 
0.8333 -0.003 

0.85 -0.012 
0.8666 -0.006 
0.8833 -0.003 

0.9 -0.003 
0.9166 0 
0.9333 -0.003 

0.95 0 
0.9666 -0.006 
0.9833 0 

1 -0.006 
1.2 0 
1.4 -0.003 
1.6 -0.006 
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WELL TEST ANALYSIS 

Data Set: 
Date: 05/05/99 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 4GW107 Slug In Test 
Test Date: March 5, 1999 

, 

Time: 14:09:22 

PROJECT INFORMATION 

AQUIFER DATA 

Saturated Thickness: 27.78 ft 

initial Displacement: 0.76 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

Anisotropy Ratio (Kz/Kr): 1 2 

WELL DATA 

Water Column Height: 23.34 ft 
Wellbore Radius: 0.33 ft 
Gravel Pack Porosity: 0.3 

SOLUTION 

K = 0.0004717 ft/sec 
y0 = 0.7257 ft 



SLUG TEST DATA 
NSWC White Oak Monitoring Well 4GW107 

Slug-Out Test March 5, 1999 

0 4.202 0.2583 0.614 0.7 0.22r 
0.0083 4.818 0.2666 0.598 0.7166 0.235 
0.0166' 3.27 0.275 0.601 0.7333 0.222 
0.025 2.166 0.2833 0.591 0.75 0.219 

0.0333 1.228 0.2916 0.572 0.7666 0.206 
0.0416 1.107 0.3 0.563 '0.7833 0.203 

0.05 1.097 0.3083 0.553 0.8 0.1941 
0.0583 1.053 0.3166 0.544 0.8166 0.187 
0.0666 1.037 0.325 0.531 0.8333 0.176 
0.075 1.011 0.3333 0.525 0.85 0.175 

0.0833 0.983 0.35 0.505 0.8666 0.171 
0.0916 0.964 0.3666 0.496 0.8833 0.165 

0.1 0.941 0.3833 0.464 0.9 0.159 
0.1083 0.925 0.4 0.448 0.9166 0.155 
0.1166 0.9 0.4166 0.432 0.9333 0.146 
0.125 0.878 0.4333 0.416 0.95 0.136 

0.1333 0.859 0.45 0.4 0.9666 0.143 
0.1416 0.836 0.4666 0.388 0.9833 0.14 

0.15 0.824 0.4833 0.369 1 0.136 
0.1583 0.801 0.5 0.362 1.2 0.092! 
0.1666 0.785 0.5166 0.343 1.4 0.057 
0.175 0.76 0.5333 0.334 1.6 0.044 

0.1833 0.747 0.55 0.324 1.8 0.0311 
0.1916 0.731 0.5666 0.308 2 0.022! 

0.2 0.719 0.5833 0.295 2.2 0.015 
0.2083 0.7 0.6 0.299 2.4 0.022 
0.2166 0.684 0.6166 0.283 2.6 0.025 
0.225 0.671 0.6333 0.273 2.8 0.019 

0.2333 0.661 0.65 0.264 3 0.015 
0.2416 0.642 0.6666 0.26 3.2 0.010 

0.25 0.636 0.6833 0.248 - 
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WELL TEST Analysis 

Data Set: 
Date: 05/05/99 Time: 14:14:43 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 4GW107 Slug Out Test 
Test Date: March 5, 1999 

Saturated Thickness: 27.78 ft 

Initial Displacement: 1.228 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): L 

WELL DATA 

Water Column Height: 23.34 ft 
Wellbore Radius: 0.33 ft 
Gravel Pack Porosity: 0.3 

SOLUTION 

K = 0.0001919 ft/sec 
yO=l.l35ft 

7 



SLUGTESTDATA 
NSWC White Oak Monitoring Well4GW109 

Slug-Out Test March 3, 1999 

Elapsed Displacemeni 
Time (minj (feet) 

0 3.566 
0.0033 1.489 
0.0066 0.443 

0.01 2.345 
0.0133 2.092 
0.0166 0.935 

0.02 1.489 
0.0233 1.696 
0.0266 1.569 

0.03 1.648 
0.0333 1.664 
0.0366 1.585 

0.04 1.6 
0.0433 1.648 
0.0466 1.6 

0.05 1.6 
0.0533 1.632 
0.0566 1.616 

0.06 1.616 
0.0633 1.616 
0.0666 1.632 

0.07 1.616 
0.0733 1.616 
0.0766 1.616 

0.08 1.616 
0.0833 1.616 
0.0866 1.616 

0.09 1.616 
0.0933 1.616 
0.0966 1.616 

0.1 1.616 
0.1033 1.616 
0.1066 1.616 

0.11 1.616 
0.1133 1.616 
0.1166 1.616 

0.12 1.616. 
0.1233 1.616 
0.1266 1.616 

0.13 1.616 
0.1333 1.616 
0.1366 1.616 

0.14 1.616 

0.1466 
0.15 

0.1533 
0.1566 

0.16 
0.1633 
0.1666 

0.17 
0.1733 
0.1766 

0.18 
0.1833 
0.1866 

0.19 
0.1933 
0.1966 

0.2 
0.2033 
0.2066 

0.21 
0.2133 
0.2166 

0.22 
0.2233 
0.2266 

0.23 
0.2333 
0.2366 

0.24 
0.2433 
0.2466 

0.25 
0.2533 
0.2566 

0.26 
0.2633 
0.2666 

0.27 
0.2733 
0.2766 

0.28 
0.2833 

1.616 0.29 1.58!5 
1.616 0.2933. 1.585 
1.616 0.2966 1.58!5 
1.616 0.3 1.58!5 
1.616 0.3033 1.58!5 
1.616 0.3066 1.58!5 
1.616 0.31 1.58!5 
1.616 0.3133 1.58!5 
1.616 0.3166 1.58!5 
1.616 0.32 1.58!5 
1.616 0.3233 1.58!5 
1.616 0.3266 1.58!5 
1.616 0.33 1.58!5 
1.616 0.3333 1.58!5 
1.616 0.35 1.58!5 
1.616 0.3666 1.58!5 
1.616 0.3833 1.56!3 

1.6 0.4 1.56!3 
1.6 0.4166 1.56!3 
1.6 0.4333 1.56!3 
1.6 0.45 1.56!3 
1.6 0.4666 1.56!3 
1.6 0.4833 1.55:3 
1.6 0.5 I.5513 
1.6 0.5166 1.55:3 
1.6 0.5333 1.553 
1.6 0.55 1.553 
1.6 0.5666 1.553 
1.6 0.5833 1.553 
1.6 0.6 1.553 
1.6 0.6166 1.553 
1.6 0.6333 1.553 
1.6 0.65 1.553 
1.6 0.6666 1.553 

1.585 0.6833 1.537 
1.6 0.7 1.537 
1.6 0.7166 1.537 

1.585 0.7333 1.537 
1.585 0.75 1.537 
1.585 0.7666 1.537 
1.585 0.7833 1.537 
1.585 0.8 1.537 

Elapsed Di'splacement Elapsed Displace= 
Time(min) (feet) Time (min) (feet) 

0.1433 1.616 0.2866 1.58!5 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 4GW109 

Slug-Out Test March 3, 1999 

Elapsed Displacement 
Time (min) 

0.8166 
(feet) 
1.537 

0.8333 1.537 
0.85 1.537 

0.8666 1.537 
0.8833 1.537 

0.9 1.537 
0.9166 1.537 
0.9333 1.521 

0.95 1.521 
0.9666 1.521 
0.9833 1.521 

1 1.521 
1.2 1.505 
1.4 1.489 
1.6 1.474 
1.8 1.458 
2 1.458 

2.2 1.442 
2.4 1.442 
2.6 1.379 
2.8 1.046 
3 1.062 

3.2 1.062 
3.4 1.046 
3.6 1.046 

Elapsed Displacement 
Time (min) (feet) 

3.8 1.03 
4 1.014 

4.2 1.014 
4.4 0.998 
4.6 0.998 
4.8 0.982 
5 0.982 

5.2 0.966 
5.4 0.966 
5.6 0.966 
5.8 0.951 
6 0.951 

6.2 0.951 
6.4 0.951 
6.6 0.935 
6.8 0.935 
7 0.887 

7.2 0.887 
7.4 0.84 
7.6 0.84 
7.8 0.84 
8 0.824 

8.2 0.792 
8.4 0.792 
8.6 0.792 

Elapsed Displacement 
Time (min) 

8.8 
(feet) 
0.776 

9 0.729 
9.2 0.729 
9.4 0.713 
9.6 0.713 
9.8 0.713 
10 0.713 
12 0.554 
14 0.538 
16 0.443 
18 0.428 
20 0.428 
22 0.412 
24 0.412 
26 0.396 
28 0.38 
30 0.38 
32 0.364 
34 0.364 
36 0.348 
38 0.348 
40 0.348 
42 0.348 
44 0.332 
46 0.332 



20. 30. 

Time (min) 

Data Set: 
Date: 05/05/99 

WELL TEST ANALYSIS 

Time: 14:19:31 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 4GWl09 Slug Out Test 
Test Date: March 3, 1999 

AQUIFER DATA 

Saturated Thickness: 78.08 f-l Anisotropy Ratio (Kz/Kr): L 

WELL DATA 

Initial Displacement: 2.345 ft Water Column Height: 9.83 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.33 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

I 

/ Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

K = 4.441 E-06 ft/sec 
yo= 1.354ft 



SLUGTESTDATA 
NS&C White Oak Monitoring Well7GW102 

Slug-Out Test March 1, 1999 

Elapsed Displacemeni Elapsed Displacemenl Elapsed Displacement 
Time(min) (feet) Time (min) (feet) Time(min) (feet) 

0 1.97 0.3833 0.977 2.2 0.716 
0.0083 .I .976 
0.0166 1.738 
0.025 1.709 

0.0333 1.703 
0.0416 1.693 

0.05 1.683 
0.0583 1.483 
0.0666 1.467 
0.075 1.464 

0.0833 1.454 
0.0916 1.448 

0.1 1.438 
0.1083 1.403 
0.1166 1.368 
0.125 1.333 

0.1333 1.044 
0.1416 1.047 

0.15 1.044 
0.1583 1.04 
0.1666 1.037 
0.175 1.034 

0.1833 1.031 
0.1916 1.028 

0.2 1.028 
0.2083 1.025 
0.2166 1.021 
0.225 1.021 
0.2333 1.018 
0.2416 1.015 

0.25 1.012 
0.2583 1.012 
0.2666 1.009 
0.275 1.005 
0.2833 1.002 
0.2916 0.999 

0.3 0.999 
0.3083 0.996 
0.3166 0.993 
0.325 0.99 

0.3333 0.99 
0.35 0.986 

0.4 
0.4166 
0.4333 

0.45 
0.4666 
0.4833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 

0.75 
0.7666 
0.7833 

0.8 
0.8166 
0.8333 

0.85 
0.8666 
0.8833 

0.9 
0.9166 
0.9333 

0.95 
0.9666 
0.9833 

1 
1.2 
1.4 
1.6 
1.8 
3 

0.974 
0.97 
0.967 
0.964 
0.961 
0.958 
0.955 
0.951 
0.948 
0.945 
0.942 
0.939 
0.935 
0.935 
0.932 
0.929 
0.926 
0.923 
0.92 
0.916 
0.913 
0.91 
0.907 
0.904 
0.904 

0.9 
0.897 
0.894 
0.891 
0.888 
0.885 
0.881 
0.881 
0.678 
0.875 
0.872 
0.869 
0.837 
0.808 
0.786 
0.76 

2.4 0.69 
2.6 0.671 
2.8 0.649 
3 0.633 

3.2 0.614 
3.4 0.595 
3.6 0.576 
3.8 0.56 
4 0.544 

4.2 0.528 
4.4 0.509 
4.6 0.496 
4.8 0.471 
5 0.429 

5.2 0.407 
5.4 0.327 
5.6 0.044 
5.8 0.006 
6 0.006 

6.2 0.006 
6.4 0.006 
6.6 0.006 
6.8 0.006 
7 0.003 

7.2 0.006 
7.4 0.006 
7.6 0.009 
7.8 0.003 
8 0.009 

8.2 0.006 
8.4 0.003 
6.6 0.003 
8.8 0.006 
9 0.009 

9.2 0.006 
9.4 0.006 
9.6 0.006 
9.8 0.006 
10 0.006 
12 0.009 

0.3666 0.98 L 01738 
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I WELL TEST ANALYSIS 

’ Data Set: 
Date: 05/05/99 Time: 14:27:00 

PROJECT INFORMATION 

1 Client: NSWC White Oak 
Company: Tetra Tech NUS 

/ Project: CTO-298 
~ Test Well: 7GW102 Slug Out Test 

Test Date: March 1, 1999 

AQUIFER DATA 

j Saturated Thickness: 50.83 ft Anisotropy Ratio (Kz/Kr): 1. - 

WELL DATA 

~ Initial Displacement: 1.976 ft Water Column Height: 5.71 ft 
I -.-, i Casing Radius: 0.083 ft Wellbore Radius: 0.33 ft 

1 Screen Length: 10. ft Gravel Pack Porosity: 0.3 

i- <, SOLUTION 

Aquifer Model: Unconfined K = l.O83E-05 ft/sec 
, Solution Method: Bouwer-Rice yO+.058ft 



SLUG TEST DATA 
NSWC White Oak Monitoring Well 7GW103 

Second Slug-Out Test March 8, 1999 

Elapsed Displacement Elapsed Displacement Elapsed Displacemeni 
Time (min) (feet) Time (min) (feet) Time (min) (feet) 

0 1.793 0.2916 0.269 0.8333 0.126 
0.0083 1.174 0.3 0.253 0.85 0.126 
0.0166 1.126 0.3083 0.253 0.8666 0.126 
0.025 1.063 0.3166 0.253 0.8833 0.111 

0.0333 0.999 0.325 0.253 0.9 0.126 
0.0416 0.952 0.3333 0.238 0.9166 0.126 

0.05 0.888 0.35 0.238 0.9333 0.111 
0.0583 0.841 0.3666 0.222 0.95 0.111 
0.0666 0.793 0.3833 0.222 0.9666 0.111 
0.075 0.761 0.4 0.222 0.9833 0.111 
0.0833 0.714 0.4166 0.222 1 0.111 
0.0916 0.682 0.4333 0.206 1.2 0.095 

0.1 0.65 0.45 0.206 1.4 0.095 
0.1083 0.618 0.4666 0.19 1.6 0.079 
0.1166 0.587 0.4833 0.19 1.8 0.079 
0.125 0.555 0.5 0.19 2 0.079 

0.1333 0.539 0.5166 0.19 2.2 0.079 
0.1416 0.507 0.5333 0.174 2.4 0.063 

0.15 0.476 0.55 0.174 2.6 0.063 
0.1583 0.46 0.5666 0.174 2.8 0.063 
0.1666 0.444 0.5833 0.174 3 0.063 
0.175 0.428 0.6 0.158 3.2 0.063 
0.1833 0.412 0.6166 0.158 3.4 0.063 
0.1916 0.38 0.6333 0.158 3.6 0.063 

0.2 0.364 0.65 0.158 3.8 0.063 
0.2083 0.349 0.6666 0.142 4 0.063 
0.2166 0.349 0.6833 0.142 4.2 0.047 
0.225 0.333 0.7 0.142 4.4 0.063 
0.2333 0.317 0.7166 0.142 4.6 0.063 
0.2416 0.317 0.7333 0.142 4.8 0.047 

0.25 0.301 0.75 0.142 5 0.063 
0.2583 0.285 0.7666 0.142 5.2 0.063 
0.2666 0.285 0.7833 0.126 5.4 0.047 
0.275 0.285 0.8 0.126 5.6 0.047 
0.2833 0.269 0.8166 0.126 5.8 0.047 
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WELL TEST ANALYSIS 

~ Data Set: C:\WHITEO-l\SITE7-l\GRAPHS\1030UTA.AQT 
~ Date: 05/10/99 Time: 15:16:24 

PROJECT INFORMATION 

Slug Out Test 

AQUIFER DATA 

Saturated Thickness: 54.3 ft Anisotropy Ratio (Kz/Kr): 1: 

WELL DATA 

Initial Displacement: 1 .I 74 ft Water Column Height: 6.08 ft 
.,.a+~, 1 Casing Radius: 0.083 ft Wellbore Radius: 0.33 ft 

1 Screen Length: 10. ft Gravel Pack 0.3 Porosity: L 
Aquifer Model: Unconfined 

, .Solution Method: Bouwer-Rice 

SOLUTION 

K = 0.0002052 ft/sec 
y0 = 0.8018 ft 



SLUGTESTDATA 
NSWCWhite Oak Monitoring Well 7GW105 

Slug-Out Test March 1, 1999 

Elapsed Displacement 
Time(min) (feet) 

0 4.221 
0.0083 4.38 
0.0166 1.856 
0.025 1.714 

0.0333 1.634 
0.0416 1.555 

0.05 1.507 
0.0583 1.428 
0.0666 1.396 
0.075 1.333 

0.0833 1.285 
0.0916 1.237 

0.1 1.19 
0.1083 1.158 
0.1166 1.111 
0.125 1.079 

0.1333 1.047 
0.1416 1.015 

0.15 0.984 
0.1583 0.952 
0.1666 0.92 
0.175 0.888 

0.1833 0.872 
0.1916 0.857 

0.2 0.825 
0.2083 0.793 
0.2166 0.777 
0.225 0.761 

0.2333 0.73 
0.2416 0.714 

0.25 0.698 

Elapsed Displacemenl 
Time(min) (feet) 

0.2583 0.682 
0.2666 0.666 
0.275 0.634 

0.2833 0.619 
0.2916 0.603 

0.3 0.587 
0.3083 0.571 
0.3166 0.555 
0.325 0.539 

0.3333 0.523 
0.35 0.507 

0.3666 0.476 
0.3833 0.444 

0.4 0.428 
0.4166 0.412 
0.4333 0.38 

0.45 0.365 
0.4666 0.349 
0.4833 0.333 

0.5 0.317 
0.5166 0.301 
0.5333 0.285 

0.55 0.269 
0.5666 0.253 
0.5833 0.253 

0.6 0.238 
0.6166 0.222 
0.6333 0.206 

0.65 0.206 
0.6666 0.19 
0.6833 0.19 

Elapsed Displacement 
Time(min) (feet) 

0.7 0.174 
0.7166 0.174 
0.7333 0.158 

0.75 0.158 
0.7666 0.142 
0.7833 0.142 

0.8 0.126 
0.8166 0.126 
0.8333 0.126 

0.85 0.126 
0.8666 0.111 
0.8833 0.111 

0.9 0.111 
0.9166 0.095 
0.9333 0.095 

0.95 0.095 
0.9666 0.079 
0.9833 0.095 

1 0.079 
1.2 0.047 
1.4 0.031 
1.6 0.031 
1.8 0.015 
2 0.015 

2.2 0.015 
2.4 : 0.015 
2.6 0.015 
2.8 0.015 
3 0 

3.2 0.015 
3.4 0 
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I 
/ Data Set: 
/ Date: 05/05/99 

WELL TEST ANALYSIS 

Time: 15:50:39 
I 

/ 

PROJECT INFORMATION 

~ Company: Tetra Tech NUS 
1 Client: NSWC White Oak 
/ Project: CTO-298 
/ Test Well: 7GW105 Slug Out Test 
/ Test Date: March 1, 1999 

AQUIFER DATA 

’ Saturated Thickness: 55.69 ft Anisotropy Ratio (Kz/Kr): 1, 

i- WELL DATA 

1 Initial Displacement: 1.856 ft Water Column Height: 10.44 ft 
,*v._ ’ Casing Radius: 0.083 ft 

j 
Wellbore Radius: 0.33 ft 

Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

! Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

K = 0.0001952 ft/sec 
y0 = 1.365 ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Weil9GWlOO 

Slug-Out Test March 2, 1999 

.O 1.443 0.3833 0.298 2.2 0.085 
0.0083 . 1.39 0.4 0.285 2.4 0.079 
0.0166 1.342 0.4166 0.279 2.6 0.069 
0.025 1.307 0.4333 0.269 2.8 0.063 

0.0333 1.234 0.45 0.26 3 0.06 
0.0416 1.202 0.4666 0.257 3.2 0.057 

0.05 1.158 0.4833 0.25 3.4 0.05 
0.0583 1.12 0.5 0.244 3.6 0.047 
0.0666 1.088 0.5166 0.238 3.8 0.044 
0.075 1.06 0.5333 0.231 4 0.038 

0.0833 1.034 0.55 0.228 4.2 0.034 
0.0916 1.009 0.5666 0.222 4.4 0.031 

0.1 0.987 0.5833 0.219 4.6 0.031 
0.1083 0.961 0.6 0.215 4.8 0.028 
0.1166 0.939 0.6166 0.212 5 0.028 
0.125 0.914 0.6333 0.209 5.2 0.022 
0.1333 0.888 0.65 0.206 5.4 0.022 
0.1416 0.863 0.6666 0.203 5.6 0.019 

0.15 0.837. 0.6833 0.199 5.8 0.015 
0.1583 0.809 0.7 0.196 6 0.015 
0.1666 0.783 0.7166 0.193 6.2 0.015 
0.175 0.758 0.7333 0.19 6.4 0.012 

0.1833 0.729 0.75 0.187 6.6 0.012 
0.1916 0.704 0.7666 0.184 6.8 0.012 

0.2 0.679 0.7833 0.18 7 0.009 
0.2083 0.653 0.8 0.18 7.2 0.009 
0.2166 0.628 0.8166 0.177 7.4 0.009 
0.225 0.603 0.8333 0.174 7.6 0.006 

0.2333 0.577 0.85 0.174 7.8 0.006 
0.2416 0.555 0.8666 0.171 8 0.006 

0.25 0.533 0.8833 0.168 8.2 0.006 
0.2583 0.507 0.9 0.165 8.4 0.003 
0.2666 0.485 0.9166 0:165 8.6 0.003 
0.275 0.463 0.9333 0.161 8.8 0.003 
0.2833 0.441 0.95 0..161 9 0.003 
0.2916 0.418 0.9666 0.158 9.2 0 

0.3 0.399 0.9833 0.155 9.4 0 
0.3083 0.38 1 0.155 9.6 0 
0.3166 0.365 1.2 0.136 9.8 0 
0.325 0.349 1.4 0.123 10 0 

0.3333 0.339 1.6 0.111 12 0 
0.35 0.32 1.8 0.101 

0.3666 0.307 2 01095 



0. 1.8 3.6 

Time (min) 

WELL TEST ANALYSIS 

Data Set: C:\WHlTEO-l\SITE9-l\GRAPHS\lOOOUT.AQT 
Date: 05/l O/99 Time: 15: 19:32 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
~ Client: NSWC White Oak 

Project: CTO-298 
~ Test Well: 9GWlOO Slug Out Test 
1 Test Date: March 2, 1999 

AQUIFER DATA 

j Saturated Thickness: 5.79 ft Anisotropy Ratio (Kz/Kr): 1. - 

WELL DATA 

Initial Displacement: 1.443 ft Water Column Height: 5.79 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.33 ft 
Screen Length: 7. ft Gravel Pack Porosity: 0.3 - 

I SOLUTION 

Aquifer Model: Unconfined K = 9.547E-05 fVsec 
I Solution Method: Bouwer-Rice y0 = 0.3938 ft 



SLUG TEST DATA 
NSWC White Oak Monitoring Well 9GWlOl 

Elapsed Displacement 
Time (min) (feet) 

-2.986 0 
0.0083 
0.0166 
0.025 

0.0333 
0.0416 

0.05 
0.0583 
0.0666 
0.075 

0.0833 
0.0916 

0.1 
0.1083 
0.1166 
0.125 

0.1333 
0.1416 

0.15 
0.1583 
0.1666 
0.175 

0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 

0.2333 
0.2416 

0.25 
0.2583 
012666 
0.275 

0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 

0.3333 
0.35 

0.3666 

Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time (min) (feet) 

0.4 -0.92 2.6 -0.433 

0.3833 

-5.553 0.4166 
-2.846 0.4333 
-2.042 0.45 
-0.857 0.4666 
-0.981 0.4833 
-1.363 0.5 
-1.182 0.5166 
-0.407 0.5333 
-0.681 0.55 
-0.624 0.5666 
-1.128 0.5833 
-1.201 0.6 
-1.115 0.6166 
-1.064 0.6333 
-I .048 0.65 
-I .038 0.6666 
-1.032 0.6833 
-1.029 0.7 
-1.022 0.7166 
-1.019 0.7333 
-1.016 0.75 
-1.013 0.7666 
-1 .Ol 0.7833 

-1.003 0.8 
-1 0.8166 

-0.997 0.8333 
-0.994 0.85 
-0.987 0.8666 
-0.984 0.8833 
-0.981 0.9 
-0.978 0.9166 
-0.975 0.9333 
-0.971 0.95 
-0.968 0.9666 
-0.965 0.9833 
-0.959 1 
-0.959 1.2 
-0.955 1.4 
-0.949 1.6 
-0.946 1.8 
-0.94 2 

-0.936 2.2 
-0.93 2.4 

Slug-in Test March 3, 1999 

-0.908 
-0.908 
-0.904 
-0.898 
-0.892 
-0.889 
-0.882 
-0.876 
-0.869 
-0.866 
-0.86 

-0.853 
-0.847 
-0.844 
-0.834 
-0.831 
-0.828 
-0.81 a 
-0.81 a 
-0.812 
-0.809 
-0.799 
-0.796 
-0.79 

-0.787 
-0.783 
-0.777 
-0.771 
-0.767 
-0.761 
-0.758 
-0.755 
-0.752 
-0.742 
-0.742 
-0.736 
-0.678 
-0.64 

-0.595 
-0.56 

-0.516 
-q.~~l 
-0.458 

2.8 -0.395 
3 -0.382 

3.2 -0.35 
3.4 -0.337 
3.6 -0.309 
3.8 -0.299 
4 -0.27 

4.2 -0.261 
4.4 -0.242 
4.6 -0.235 
4.8 -0.219 
5 -0.203 

5.2 -0.197 
5.4 -0.178 
5.6 -0.175 
5.8 -0.165 
6 -0.156 

6.2 -0.146 
6.4 -0.14 
6.6 -0.127 
6.8 -0.124 
7 -0.117 

7.2 -0. I 08 
7.4 -0.105 
7.6 -0.098 
7.8 -0.082 
a -0.079 

a.2 -0.082 
a.4 -0.079 
8.6 -0.07 
a.8 -0.073 
9 -0.057 

9.2 -0.054 
9.4 -0.057 
9.6 -0.057 
9.8 -0.054 
10 -0.041 
12 -0.028 
14 -0.022 
16 -0.009 
18 -0.009 
20 0.003 



Time (min) 

I 

~ Data Set: 
Date: 05/06/99 

WELL TEST ANALYSIS 

Time: 07:53:36 

PROJECT INFORMATION 

/ Company: Tetra Tech NUS 
/ Client: NSWC White Oak- 
~ Project: CTO-298 

Test Well: 9GWlOl Slug In Test 
) Test Date: March 3, 1999 

AQUIFER DATA 

j Saturated Thickness: 9.54 ft Anisotropy Ratio (Kz/Kr): 1 -2 
I 

WELL DATA 

’ 
j 

Initial Displacement: 2.846 ft Water Column Height: 9.54 ft 
.“.>. j 

1 
Casing Radius: 0.083 ft Wellbore Radius: 0.33 ft 
Screen Length: & ft Gravel Pack Porosity: 0.3 

Aquifer Model: Unconfined 
1 Solution Method: Bouwer-Rice 

SOLUTION 

K = 3.061 E-05 ft/sec 
yo = 1.02 ft 



SLUG TEST DATA 
NSWC White Oak Monitoring Well 9GWlOl 

Slug-Out Test March 3, 1999 

Elapsed Displacement Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time (min) (feet) Time (min) (feet) 

0 5.757 0.4 0.949 2.6 0.426 
0.0083 0.598 0.4166 0.943 
0.0166 1.433 0.4333 0.936 
0.025 1.162 0.45 0.927 

0.0333 1.201 0.4666 0.92 
0.0416 I.181 0.4833 0.904 

0.05 1.166 0.5 0.901 
0.0583 1.162 0.5166 0.898 
0.0666 1.156 0.5333 0.892 
0.075 1.15 0.55 0.879 

0.0833 1.131 0.5666 0.876 
0.0916 1.124 0.5833 0.869 

0.1 1.127 0.6 0.863 
0.1083 ma 0.6166 0.857 
0.1166 1.111 0.6333 0.853 
0.125 I.108 0.65 0.847 

0.1333 1.099 0.6666 0.841 
0.1416 1.092 0.6833 0.834 

0.15 1.086 0.7 0.828 
0.1583 1.083 0.7166 0.822 
0.1666 1.073 0.7333 0.815 
0.175 1.07 0.75 0.809 

0.1833 1.067 0.7666 0.806 
0.1916 1.064 0.7833 0.799 

0.2 1.06 0.8 0.793 
0.2083 1.048 0.8166 0.786 
0.2166 1.048 0.8333 0.78 
0.225 1.041 0.85 0.777 

0.2333 1.029 0.8666 0.774 
0.2416 1.025 0.8833 0.758 

0.25 1.025 0.9 0.758 
0.2583 1.016 0.9166 0.755 
0.2666 1.019 0.9333 0.745 
0.275 1.006 0.95 0.745 

0.2833 1.009 0.9666 0.735 
0.2916 0.997 0.9833 0.735 

0.3 0.994 1 0.732 
0.3083 0.994 1.2 0.678 
0.3166 0.987 1.4 0.63 
0.325 0.984 1.6 0.579 

0.3333 0.984 1.8 0.544 
0.35 0.974 2 0.519 

0.3666 0.958 2.2 0,481 
0.3833 0.958 2.4 0.449 

2.8 0.411 
3 0.388 

3.2 0.36 
3.4 0.337 
3.6 0.318 
3.8 0.312 
4 0.293 

4.2 0.28 
4.4 0.261 
4.6 0.248 
4.8 0.229 
5 0.226 

5.2 0.207 
5.4 0.207 
5.6 0.191 
5.8 0.1 a4 
6 0.172 

6.2 0.168 
6.4 0.156 
6.6 0.156 
6.8 0.149 
7 0.143 

7.2 0.127 
7.4 0.133 
7.6 0.117 
7.8 0.117 
a 0.117 

a.2 0.105 
a.4 0.098 
8.6 0.098 
a.8 0.095 
9 0.095 

9.2 0.089 
9.4 0.079 
9.6 0.073 
9.8 0.082 
10 0.079 
12 0.047 
14 0.031 
16 0.022 
18 0.009 
20 0 



10. 

0.01 

Time (min) 

16. 20. 

WELL TEST ANALYSIS 

Data Set: 
Date: 05/06/99 Time: 08:00:17 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
1 Client: NSWC White Oak 
/ Project: CTO-298 

Test Well: 9GWlOl Slug Out Test 
Test Date: March 3, 1999 

AQUIFER DATA 

~ Saturated Thickness: 9.54 ft 
L 

. . 
‘/ 

c 

Anisotropy Ratio (KtiKr): L 

Initial Displacement: 1.433 ft 
Casing Radius: 0.083 ft 
Screen Length: & ft 

Aquifer. Model: Unconfined 
Solution Method: Bouwer-Rice 

WELL DATA 

Water Column Height: 9.54 ft 
Wellbore Radius: 0.33 ft 
Gravel Pack Porosity: 0.3 

SOLUTION 

K = 3.48E-05 ft/sec 
yo = 1.035 ft 



SLUG TEST DATA 
NSWC White Oak Monitoring Well 9GW102 

Slug-In Test March 2, 1999 

Elapsed Displacemen Elapsed Displacemenl 
Time (min) (feet) Time (min) (feet) 

.O .-4.445 0.3833 -2.569 
0.0083 -4.11 
0.0166 -4.145 
0.025 -3.673 

0.0333 -3.899 
0.0416 -1.718 

0.05 -3.271 
0.0583 -1.951 
0.0666 -2.726 
0.075 -2.684 

0.0833 -2.671 
0.0916 -2.668 

0.1 -2.668 
0.1083 -2.662 
0.1166 -2.655 
0.125 -2.655 
0.1333 -2.649 
0.1416 -2.649 

0.15 -2.646 
0.1583 -2.633 
0.1666 -2.643 
0.175 -2.636 

0.1833 -2.636 
0.1916 -2.636 

0.2 -2.623 
0.2083 -2.627 
0.2166 -2.63 
0.225 -2.627 

0.2333 -2.62 
0.2416 -2.617 

0.25 -2.617 
0.2583 -2.611 
0.2666 -2.608 
0.275 -2.608 

0.2833 -2.601 
0.2916 -2.598 

0.3 -2.604 
0.3083 -2.598 
0.3166 -2.598 
0.325 -2.598 

0.3333 -2.595 
0.35 -2.579 

0.3666 -2.572 

0.4 
0.4166 
0.4333 

0.45 
0.4666 
0.4833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 
0.75 

0.7666 
0.7833 

0.8 
0.8166 
0.8333 

0.85 
0.8666 
0.8833 

0.9 
0.9166 
0.9333 

0.95 
0.9666 
0.9833 

1 
1.2 
1.4 
1.6 
1.8 
2 

-2.566 
-2.563 
-2.56 

-2.557 
-2.553 
-2.55 

-2.544 
-2.55 

-2.537 
-2.531 
-2.531 
-2.525 
-2.518 
-2.515 
-2.512 
-2.509 
-2.505 
-2.499 
-2.496 
-2.496 
-2.49 
-2.486 
-2.483 
-2.48 
-2.477 
-2.47 
-2.47 

-2.464 
-2.461 
-2.458 
-2.454 
x451 
-2.448 
-2.445 
-2.442 
-2.442 
-2.439 
-2.394 
-2.356 
-2.324 
-2.292 
-2.26 

Elapsed Displacement 
Time (min) (feet) 

2.2 -2.225 
2.4 
2.6 
2.8 
3 

3.2 
3.4 
3.6 
3.8 
4 

4.2 
4.4 
4.6 
4.8 
5 

5.2 
5.4 
5.6 
5.8 
6 

6.2 
6.4 
6.6 
6.8 
7 

7.2 
7.4 
7.6 
7.8 
8 

8.2 
8.4 
8.6 
8.8 
9 

9.2 
9.4 
9.6 
9.8 
10 
12 
14 

-2.199 
-2.164 
-2.139 
-2.097 
-2.069 
-2.04 

-2.014 
-1.992 
-1.96 
-1.935 
-1.909 
-1.884 
-1.861 
-1.836 
-1.823 
-1.791 
-1.772 
-1.747 
-1.734 
-1.711 
-1.689 
-1.67 
-1.648 
-1.625 
-1.613 
-1.59 
-1.568 
-1.555 
-1.53 

. -1.517 
-1.495 
-1.479 
-1.463 
-1.444 
-1.428 
-1.412 
-1.396 
-1.38 
-1.364 
-1.22 

-1.096 
16 -0.985 



SLG& TEST DAiA (continued) 
NSWC White Oak Monitoring Well 9GW102 

Slug-In Test March 2, 1999 

Elapsed Displacement 
Time (min) (feet) 

18 -0.889 
20 -0.8 
22 -0.723 
24 -0.659 
26 -0.596 
38 4-l 545 

Elapsed Displacement 
Time (min) (feet) 

\ I 1 I 

30 -0.484 
32 -0.439 
34 -0.408 
36 -0.369 
38 -0.347 
40 -0315 

Elapsed 
Time (min) 

42 

44 
46 
48 
50 
52 

-0.255 
-0.248 

-0.286 1 -0.2116 
-0.213 
-0197 



0. 12. 24. 36. 

Time (min) 

48. 60. 

Data Set: 
Date: 05/06/99 

WELL TEST ANALYSIS 

Time: 08:04:32 

PROJECT INFORMATION 

Test 

AQUIFER DATA 

Saturated Thickness: 58.28 ft Anisotropy Ratio (Kz/Kr): L 

Initial Displacement: 4.445 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

WELL DATA 

Water Column Height: 14.28 ft 
Wellbore Radius: 0.167 ft 
Gravel -Pack Porosity: 0.3 

SOLUTION 

K = 1.929E-06 ft/sec 
yo = 2.539 ft 



SLUG TEST DATA 
NSWC White Oak Monitoring Well 9GWl02 

Slug-Out Test March 2, 1999 

Elapsed Displacement Elapsed Displacement Elapsed Displacehz 
Time (min) (feet) Time (min) (feet) Time (min) (feet:) 

0 2.829 0.3833 2.676 2.2 2.34!5 
0.0083 2.896 
0.0166 2.871 
0.025 2.832 
0.0333 2.839 
0.0416 2.817 

0.05 2.813 
0.0583 2.778 
0.0666 2.791 
0.075 2.797 
0.0833 2.778 
0.0916 2.781 

0.1 2.756 
0.1083 2.766 
0.1166 2.753 
0.125 2.75 
0.1333 2.75 
0.1416 2.756 

0.15 2.772 
0.1583 2.756 
0.1666 2.731 
0.175 2.74 

0.1833 2.734 
0.1916 2.715 

0.2 2.727 
0.2083 2.711 
0.2166 2.721 
0.225 2.711 

0.2333 2.664 
0.2416 2.705 

0.25 2.695 
0.2583 2.695 
0.2666 2.702 
0.275 2.689 
0.2833 2.699 
0.2916 2.699 

0.3 2.689 
0.3083 2.683 
0.3166 2.673 
0.325 2.686 
0.3333 2.673 

0.35 2.676 
0.3666 2.676 

0.4 2.657 2.4 2.32, 
0.4166 2.654 2.6 2.291 
0.4333 2.651 2.8 2.26!5 
0.45 2.657 3 2.24 

0.4666 2.644 3.2 2.211 
0.4833 2.644 3.4 2.186 

0.5 2.635 3.6 2.167 
0.5166 2.638 3.8 2.144 
0.5333 2.629 4 2.116 

0.55 2.625 4.2 2.09 
0.5666 2.625 4.4 2.066 
0.5833 2.616 4.6 2.046 

0.6 2.613 4.8 2.02 
0.6166 2.613 5 1.9913 
0.6333 2.613 5.2 I.979 

0.65 2.613 5.4 1.966 
0.6666 2.6 5.6 1.94 
0.6833 2.594 5.8 1.924 

0.7 2.59 6 1.89!3 
0.7166 2.59 6.2 1.877 
0.7333 2.59 6.4 1.8513 

0.75 2.584 6.6 1.8313 
0.7666 2.581 6.8 1.816 
0.7833 2.574 7 I.8 

0.8 2.574 7.2 1.78'1 
0.8166 2.568 7.4 1.76:2 
0.8333 2.571 7.6 1.74:3 
0.85 2.565 7.8 1.72'7 

0.8666 2.558 8 1.711 
0.8833 2.555 8.2 1.6915 

0.9 2.558 8.4 1.676 
0.9166 2.552 8.6 I.6613 
0.9333 2.549 8.8 1.641 

0.95 2.543 9 1.62.5 
0.9666 2.543 9.2 1.609 
0.9833 2.546 9.4 1.593 

1 2.539 9.6 1.56 
1.2 2.498 9.8 1.561 
1.4 2.466 10 1.552 
1.6 2.431 12 1.402 
1.8 2.402 14 1.278 
2 2.374 16 1.163 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 9GW102 

Slug-Out Test March 2, 1999 

Elapsed Displacement 
Time (min) (feet) 

18 1.064 
20 0.972 
22 0.892 
24 0.822 
26 0.755 
28 0.685 
30 0.631 
32 0.592 

Elapsed Displacement 
Time (min) 

34 

(feet) 
0.548 

36 0.506 
38 0.465 
40 0.43 
42 0.401 
44 0.382 
46 0.356 
48 0.325 

Elapsed Displacement 
Time (min) (feet) 

50 0.305 
52 0.293 
54 0.274 
56 0.245 
58 0.229 
60 0.226 



0. 12. 24. 36. 

Time (min) 

48. 60. 

Data Set: 
Date: 05/06/99 

WELL TEST ANALYSIS 

Time: 08:08:53 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 9GW102 Slug Out Test 
Test Date: March 2. 1999 

Saturated Thickness: 58.28 ft 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1. - 

WELL DATA 

Initial Displacement: 2.896 ft Water Column Height: 14.28 ft 
,, ̂ l..j Casing Radius: 0.083 ft Wellbore Radius: 0.167 ft 

~ Screen Length: 10. ft Gravel Pack Porosity: 0.3 

! 

Aquifer. Model: Unconfined 
, Solution Method: Bouwer-Rice 

SOLUTION 

K = 1.72E-06 ft/sec 
y0 = 2.699 ft 



SLUG TEST DATA 
NSWC White Oak Monitoring Well 9GW103 

Elapsed Displacement 
Time (min) (feet) 

-3.756 
4.301 
-3.242 
-3.488 
-1.013 
-2.461 
-1.973 
-2.037 
-2.084 
-2.021 
-2.011 
-2.005 
-1.864 
-2.107 
-1.963 
-1.903 
-1.992 
-1.951 
-1.801 
-1.849 
-I .a52 
-1.951 
-1.699 
-1.979 
-I .7aa 
-I .a42 
-I .a33 
-1.794 
-I .a2 

-1.791 
-1.794 
-1.775 
-I .778 
-1.766 
-1.756 
-1.756 
-1.75 

-1.743 
-1.734 
-1.731 
-1.721 
-1.715 
-1.695 
-1.686 

0 
'0.0083 
0.0166 
0.025 

0.0333 
0.0416 

0.05 
0.0583 
0.0666 
0.075 

0.0833 
0.0916 

0.1 
0.1083 
0.1166 
0.125 

0.1333 
0.1416 

0.15 
0.1583 
0.1666 
0.175 

0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 

0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 

0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 

0.3333 
0.35 

0.3666 
0.3833 

Elapsed Displacement 
Time (min) (feet) 

0.4166 -1.66 
0.4333 -1.651 

0.45 -1.638 
0.4666 -1.629 
0.4833 -1.616 

0.5 -1.609 
0.5166 -1.6 
0.5333 -I .587 

0.55 -1.574 
0.5666 -1.562 
0.5833 -1.555 

0.6 -1.542 
0.6166 -1.536 
0.6333 -1.52 

0.65 -1.517 
0.6666 -1.504 
0.6833 -I .498 

0.7 -1.479 
0.7166 -1.472 
0.7333 -1.463 

0.75 -1.46 
0.7666 -1.444 
0.7833 -1.437 

0.8 -I .428 
0.8166 -1.415 
0.8333 -1.409 

0.85 -1.399 
0.8666 -1.396 
0.8833 -I .389 

0.9 -1.377 
0.9166 -1.361 
0.9333 -1.351 

0.95 -1.345 
0.9666 -1,335 
0.9833 -1.332 

1 -1.326 
1.2 -1.227 
1.4 -1.157 
1.6 -1.074 
1.8 -0.994 
2 -0.933 

2.2 -0.867 
2.4 -0.822 
2.6 -0.771 

0.4 -1.673 2.8 

Slug-In Test March 2, 1999 

-01707 

Elapsed Displacement 
Time (min) (feet) 

3 -0.672 
3.2 -0.634 
3.4 -0.592 
3.6 -0.545 
3.8 -0.522 
4 -0.481 

4.2 -0.446 
4.4 -0.42 
4.6 -0.398 
4.8 -0.372 
5 -0.357 

5.2 -0.344 
5.4 -0.315 
5.6 -0.299 
5.8 -0.286 
6 -0.264 

6.2 -0.258 
6.4 -0.232 
6.6 -0.232 
6.8 -0.21 
7 -0.207 

7.2 -0.184 
7.4 -0.184 
7.6 -0.175 
7.8 -0.156 
a -0.146 

a.2 -0.149 
a.4 -0.133 
8.6 -0.124 
8.8 -0.127 
9 -0.121 

9.2 -0.108 
9.4 -0.105 
9.6 -0.098 
9.8 -0.095 
10 -0.089 
12 -0.054 
14 -0.031 
16 -0.025 
ia -0.019 
20 -0.022 
22 -0.012 
24 -0.012 



Time (min) 

Data Set: 
Date: 05/06/99 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 9GW103 Slug In Test 
Test Date: March 2, 1999 

WELL TEST ANALYSIS 

Time: 08:18:30 

PROJECT INFORMATION 

AQUIFER DATA 

Saturated Thickness: 16.75 ft Anisotropy Ratio (Kz/Kr): 1, 

WELL DATA 

Initial Displacement: 4.301 ft Water Column Height: Il.75 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.33 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

1 SOLUTION 

Aquifer Model: Unconfined K = 2.626E-05 ft/sec 
Solution Method: Bouwer-Rice y0 = 1.859 ft 



Elapsed Displacement 
Time (min) (feet) 

8.553 

0.3666 

0 
0.0083 
0.0166 
0.025 

0.0333 
0.0416 

0.05 
0.0583 
0.0666 
0.075 

0.0833 
0.0916 

0.1 
0.1083 
0.1166 
0.125 

0.1333 
0.1416 

0.15 
0.1583 
0.1666 
0.175 

0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 

0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 

0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 

0.3333 
0.35 

0.095 
0.936 

0.872 

2.126 
1.666 
1.047 
0.745 
0.777 
0.92 

0.999 
0.999 
0.968 
0.952 
0.936 
0.936 
0.952 
0.936 
0.936 
0.936 
0.92 
0.92 
0.92 
0.92 
0.936 
0.904 
0.904 
0.904 
0.904 
0.904 
0.904 
0.888 
0.888 
0.888 
0.888 
0.888 
0.904 
0.872 
0.872 
0.872 
0.888 
0.872 
0.857 

SLUG TEST DATA 
NSWC White Oak Monitoring Well 9GW103 

Second Slug-Out Test March 8, 1999 

Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time (min) (feet) 

0.3833 0.857 2.2 0.46 
0.4 

0.4166 
0.4333 

0.45 
0.4666 
0.4833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 

0.75 
0.7666 
0.7833 

0.8 
0.8166 
0.8333 

0.85 
0.8666 
0.8833 

0.9 
0.9166 
0.9333 

0.95 
0.9666 
0.9833 

1 
1.2 
1.4 
1.6 
1.8 
3 

0.857 
0.841 
0.825 
0.841 
0.841 
0.825 
0.809 
0.825 
0.809 
0.809 
0.793 
0.793 
0.777 
0.777 
0.777 
0.777 
0.761 
0.761 
0.761 
0.745 
0.745 
0.761 
0.761 
0.745 
0.73 

0.745 
0.714 
0.714 
0.714 
0.714 
0.698 
0.698 
0.714 
0.698 
0.682 
0.682 
0.682 
0.634 
0.618 
0.571 
0.523 
0.491 

2.4 0.428 
2.6 0.428 
2.8 0.396 
3 0.365 

3.2 0.349 
3.4 0.317 
3.6 0.301 
3.8 0.301 
4 0.285 

4.2 0.269 
4.4 0.253 
4.6 0.238 
4.8 0.206 
5 0.19 

5.2 0.206 
5.4 0.174 
5.6 0.158 
5.8 0.174 
6 0.142 

6.2 0.126 
6.4 0.126 
6.6 0.126 
6.8 0.111 
7 0.111 

7.2 0.111 
7.4 0.111 
7.6 0.111 
7.8 0.111 
8 0.079 

8.2 0.079 
8.4 0.079 
8.6 0.095 
8.8 0.063 
9 0.063 

9.2 0.079 
9.4 0.079 
9.6 0.079 
9.8 0.063 
10 0.063 
12 0.047 



0.1 

,,-‘. 0.01 
8. 12. 

Time (min) 

/ 

1 

I Data Set: 
~ Date: 05/06/99 

WELL TEST ANALYSIS 

Time: 08:14:45 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
~ Client: NSWC White Oak 
~ Project: CTO-298 
1 Test Well: 9GWl03 Slug Out Test 
/ Test Date: March 8, 1999 

/ AQUIFER DATA 

/ Saturated Thickness: 16.75 ft Anisotropy Ratio (Kz/Kr): 1, 
I- 

WELL DATA 

~ Initial Displacement: 2.126 ft Water Column Height: 11.75 ft 
^ xe., i Casing Radius: 0.083 ft Wellbore Radius: 0.33 ft 

/ Screen Length: 10. ft Gravel-Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 2.447E-05 ft/sec 
Solution Method: Bouwer-Rice y0 = 0.9986 ft 



Elapsed Displacement 
Time (min) (feet) 

1.258 0 
0.0033 
0.0066 

0.01 
0.0133 
0.0166 

0.02 
0.0233 
0.0266 

0.03 
0.0333 
0.0366 

0.04 
0.0433 
0.0466 

0.05 
0.0533 
0.0566 

0.06 
0.0633 
0.0666 

0.07 
0.0733 
0.0766 

0.08 
0.0833 
0.0866 

0.09 
0.0933 
0.0966 

0.1 
0.1033 
0.1066 

0.11 
0.1133 
0.1166 

0.12 
0.1233 
0.1266 

0.13 
0.1333 
0.1366 

0.14 

1.473 0.1466 1.169 0.29 
1.483 0.15 1.169 0.2933 
2.582 0.1533 1.169 0.2966 
2.503 0.1566 1.169 0.3 
1.467 0.16 1.169 0.3033 
1.378 0.1633 1.169 0.3066 
1.15 0.1666 1.169 0.31 

1.112 0.17 1.169 0.3133 
1.315 0.1733 1.169 0.3166 
1.134 0.1766 1.166 0.32 
1.163 0.18 1.166 0.3233 
1.255 0.1833 1.166 0.3266 
1.134 0.1866 1.166 0.33 
1.179 0.19 1.169 0.3333 
1.213 0.1933 1.166 0.35 
1.15 0.1966 1.166 0.3666 

1.188 0.2 1.166 0.3833 
1.21 0.2033 1.166 0.4 

1.153 0.2066 1.166 0.4166 
1.194 0.21 1.166 0.4333 
1.185 0.2133 1.166 0.45 
1.166 0.2166 1.166 0.4666 
1.191 0.22 1.166 0.4833 
1.21 0.2233 1.166 0.5 

1.163 0.2266 1.166 0.5166 
1.198 0.23 1.166 0.5333 
1.175 0.2333 1.166 0.55 
1.166 0.2366 1.166 0.5666 
1.188 0.24 1.166 0.5833 
1.169 0.2433 1.166 0.6 
1.169 0.2466 1.166 0.6166 
1.182 0.25 1.166 0.6333 
1.169 0.2533 '1.166 0.65 
1.172 0.2566 1.166 0.6666 
1.175 0.26 1.166 0.6833 
1.166 0.2633 1.166 0.7 
1.172 0.2666 1.166 0.7166 
1.172 0.27 1.166 0.7333 
1.166 0.2733 1.166 0.75 
1.172 0.2766 1.166 0.7666 
1.169 0.28 1.166 0.7833 
1.169 0.2833 1.166 0.8 

SLUGTESTDATA 
NSWC White Oak Monitoring Well9GW104 

Slug-Out Data March 9, 1999 

Elapsed Displacement Elapsed Displacement 
Time(min) (feet) Time(min) (feet) 

0.1433 1.169 0.2866 1.166 
1.163 
1.166 
1.163 
1.166 
1.163 
1.163 
1.163 
1.163 
1.163 
1.163 
1.163 
1.163 
1.163 
1.163 
1.163 
1.163 
1.163 
1.163 
1.163 
1.163 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 



SLUG TEST DATA 
NSWC White Oak Monitoring Well 9GW104 

Slug-Out Data March 9, 1999 

0.8166 1.16 6.8 1.156 56 1.144? 
0.8333 1.16 7 1.156 58 1.14 

0.85 1.16 7.2 1.156 60 1.14 
0.8666 1.16 7.4 1.156 62 1.14 
0.8833 1.16 7.6 1.156 64 1.14 

0.9 1.16 7.8 1.156 66 1.14 
0.9166 1.16 8 1.153 68 1.14 
0.9333 1.16 8.2 1.153 70 1.14 

0.95 1.16 8.4 1.153 72 1.137 
0.9666 1.16 8.6 1.153 74 1.137 
0.9833 1.156 8.8 1.153 76 1.137 

1 1.156 9 1.153 78 1.137 
1.2 1.156 9.2 1.153 80 1.137 
1.4 1.156 9.4 1.153 82 1.137 
1.6 1.156 9.6 1.153 84 1.137 
1.8 1.156 9.8 1.153 86 1.137 
2 1.156 10 1.153 88 I.1341 

2.2 1.156 12 1.153 90 1.1341 
2.4 1.156 14 1.153 92 1.13i 
2.6 1.156 16 1.15 94 1.1341 
2.8 1.156 18 1.15 96 1.134 
3 1.156 20 1.15 98 1.134 

3.2 1.156 22 1.15 100 1.134 
3.4 1.156 24 1.15 120 1.1311 
3.6 1.156 26 1.15 140 1.126 
3.8 1.156 28 1.147 160 1.1211 
4 1.156 30 1.147 180 1.118 

4.2 1.156 32 1.147 200 1.115 
4.4 1.156 34 1.147 220 1.109 
4.6 1.156 36 1.147 240 1.106 
4.8 1.156 38 1.147 260 1.103 
5 1.156 40 1.147 280 1.096 

5.2 300 1.093 
5.4 1.156 44 i.147 320 1.08;7 
5.6 1.156 46 1.144 340 1.084 
5.8 1.156 48 1.144 360 1.08, 
6 380 1.07'7 

6.2 400 1.074 
6.4 420 1.071 

6.6 - 



L 

r- 

200. 300. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: 
Date: 05/06/99 Time: 09:47:55 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 9GW104 Slug Out Test 
Test Date: March 9, 1999 

Saturated Thickness: 138.9 ft 

Initial Displacement: 2.582 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1 -2 

WELL DATA 

Water Column Height: 24.52 ft 
Wellbore Radius: 0.156 ft 
Gravel .Pack Porosity: 0.3 

SOLUTION 

K = 6.523E-09 ft/sec 
yO= 1.161 ft 



SLUGTESTDATA 
NSWCWhiteOak MonitoringWeil9GW105 

Slug-In Test March 3,1999 

Disp;;e;ymt wz 

0 4.069 0.4333 -2.478 3.4 -1.6 = 
0.0083 4.203 0.45 -2.478 3.6 -1.568 
0.0166 -3.506 0.4666 -2.468 3.8 -1.527 
0.025 -4.19 0.4833 -2.449 4. -1.492 

0.0333 -2.799 0.5 -2.449 4.2 -1.45 
0.0416 -3.764 0.5166 -2.446 4.4 -1.422 

0.05 -0.868 0.5333 -2.44 4.6 -I.'387 
0.0583 -2.895 0.55 -2.414 4.8 -1.352 
0.0666 -2.669 0.5666 -2.433 5 -1.31 
0.075 -2.666 0.5833 -2.402 5.2 -1.275 

0.0833 -2.659 0.6 -2.405 5.4 -1.25 
0.0916 -2.65 0.6166 -2.379 5.6 -1.215 

0.1 -2.65 0.6333 -2.395 5.8 -1.183 
0.1083 -2.647 0.65 -2.379 6 -1.154 
0.1166 -2.634 0.6666 -2.379 6.2 -1.126 
0.125 -2.644 0.6833 -2.37 6.4 -1.1 

0.1333 -2.621 0.7 -2.36 6.6 -1.072 
0.1416 -2.602 0.7166 -2.348 6.8 -1.046 

0.15 -2.618 0.7333 -2.338 7 -1.021 
0.1583 -2.628 0.75 -2.338 7.2 -0.995 
il.1666 -2.624 0.7666 -2.328 7.4 -0.976 
0.175 -2.615 0.7833 -2.319 7.6 -0.96 

0.1833 -2.621 0.8 -2.319 7.8 -0.935 
0.1916 -2.615 0.8166 -2.306 8 -0.919 

0.2 -2.414 0.8333 -2.306 8.2 -0.893 
0.2083 -2.596 0.85 -2.297 8.4 -0.878 
0.2166 -2.599 0.8666 -2.29 8.6 -0.858 
0.225 -2.593 0.8833 -2.287 8.8 -0.836 

0.2333 -2.589 0.9 -2.268 9 -0.823 
0.2416 -2.567 0.9166 -2.265 9.2 -0.804 

0.25 -2.567 0.9333 -2.262 9.4 -0.788 
0.2583 -2.58 0.95 -2.258 9.6 -0.766 
0.2666 -2.57 0.9666 -2.249 9.8 -0.744 
0.275 -2.558 0.9833 -2.239 10 -0.738 
0.2833, -2.558 1 -2.23 12 -0.588 
0.2916 -2.558 1.2 -2.176 14 -0.48 

0.3 -2.545 1.4 -2.109 16 -0.4 
0.3083 -2.545 1.6 -2.052 18 -0.34 
0.3166 -2.545, 1.8 -1.994 20 -0.286 
0.325 -2.529 2 -1.94 22 -0.238 

0.3333 -2.526 2.2 -1.889 24 -0.203 
0.35 -2.516 2.4 -1.832 26 -0.174 

0.3666 -2.507 2.6 -1.781 28 -0.155 
0.3833 -2.513 2.8 -1.737 30 -0.143 

0.4 -2.5 3 -1.686 
0.4166 -2.491 3.2 -1.654 

= 



12. 18. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: 
Date: 05/06/99 Time: 09:43: 18 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 9GWlO5 Slug In Test 
Test Date: March 3, 1999 

c 
AQUIFER DATA 

Saturated Thickness: 146.6 ft Anisotropy Ratio (Kz/Kr): 1 -.t 

Initial Displacement: 4.203 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Aquifer. Model: Unconfined 
Solution Method: Bouwer-Rice 

WELL DATA 

Water Column Height: 34.75 ft 
Wellbore Radius: 0.156 ft 
Gravel-Pack Porosity: 0.3 

SOLUTION 

K = 4.049E-06 ft/sec 
yo = 2.509 ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well 9GW105 

Slug-Out Test March 3, 1999 

0 8.851 0.3833 2.722 2.2 . 2.436; 
0.0083 2.941 0.4 2.715 2.4 2.407 
0.0166 2.938 0.4166 2.712 2.6 2.391 
0.025 2.874 0.4333 2.709 . 2.8 2.362 

0.0333 2.823 0.45 2.709 3 2.337 
0.0416 2.833 0.4666 2.703 3.2 2.315 

0.05 2.823 0.4833 2.703 3.4 2.283 
0.0583 2.817 0.5 2.699 3.6 2.261 
0.0666 2.811 0.5166 2.693 3.8 2.235 
0.075 2.808 0.5333 2.69 4 2.21 
0.0833 2.801 0.55 2.687 4.2 2.186 
0.0916 2.798 0.5666 2.687 4.4 2.168 

0.1 2.792 0.5833 2.687 4.6 2.149 
0.1083 2.788 0.6 2.684 4.8 2.127 
0.1166 2.785 0.6166 2.68 5 2.106 
0.125 2.782 0.6333 2.674 5.2 2.086 

0.1333 2.779 0.65 2.677 5.4 2.06i 
0.1416 2.779 0.6666' 2.674 5.6 2.046 

0.15 2.773 0.6833 2.664 5.8 2.029 
0.1583 2.769 0.7 2.661 6 2.009 
0.1666 2.769 0.7166 2.661 6.2 1.99 
0.175 2.769 0.7333 2.658 6.4 1.976 
0.1833 2.763 0.75 2.658 6.6 1.955 
0.1916 2.763 0.7666 2.649 6.8 1.936 

0.2 2.76 0.7833 2.649 7 1.917 
0.2083 2.76 0.8 2.652 7.2 I.905 
0.2166 2.754 0.8166 2.642 7.4 1.889 
0.225 2.757 0.8333 2.639 7.6 1.87 
0.2333 2.754 0.85 2.636 7.8 1.857 
0.2416 2.75 0.8666 2.642 8 1.84'1 

0.25 2.747 0.8833 2.636 8.2 1.825 
0.2583 2.75 0.9 2.633 8.4 1.809 
0.2666 2.747 0.9166 2.626 8.6 1.793 
0.275 2.741 0.9333 2.623 8.8 1.777 

0.2833 2.741 0.95 2.63 9 1.76!5 
0.2916 2.75 0.9666 2.63 9.2 1.749 

0.3 2.738 0.9833 2.626 9.4 1.733 
0.3083 2.734 1 2.623 9.6 1.71:7 
0.3166 2.731 1.2 2.582 9.8 1.704 
0.325 2.738 1.4 2.547 10 I.6813 
0.3333 2.738 1.6 2.518 12 1.56'7 

0.35 2.725 1.8 2.486 14 1.466 
0.3666 21722 2 2.464 16 1.38; E 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 9GW105 

Slug-Out Test March 3, 1999 

Elapsed Displacement 
Time (min) (feet) 

18 1.304 
20 1.243 
22 1.186 
24 1.141 
26 1.097 
28 1.062 
30 1.027 
32 0.998 
34 0.973 
36 0.947 

Elapsed Displacement 
Time (min) 

38 
(feet) 
0.928 

40 0.909 
42 0.89 
44 0.877 
46 0.861 
48 0.849 
50 0.836 
52 0.83 
54 0.817 
56 0.811 

Elapsed Displacement 
Time (min) (feet) 

58 0.798 
60 0.795 
62 0.785 
64 0.782 
66 0.772 
68 0.766 
70 0.763 
72 0.757 



/ 
0. 16. 32. 48. 

Time (min) 

64. 80. 

WELL TEST ANALYSIS 

Data Set: 
Date: 05/06/99 Time: 10:05:19 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 9GWl05 Slug Out Test 
Test Date: March 3, 1999 

AQUIFER DATA 

Saturated Thickness: 146.6 ft Anisotropy Ratio (Kz/Kr): 1, 

WELL DATA 

Initial Displacement: 2.941 ft Water Column Height: 34.75 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.156 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 1.736E-06 ft/sec 
Solution Method: Bouwer-Rice y0 = 2.808 ft 



SLUGTESTDATA 
NSWCWhiteOak MonitoringWell9GW106 

Second Slug-OutTest March 8,1999 

Elapsed Displacement 
Time (min) (feet) 

0.14 

0 
0.0033 
0.0066 

0.01 
0.0133 
0.0166 
0.02 

0.0233 
0.0266 

0.03 
0.0333 
0.0366 

0.04 
0.0433 
0.0466 

0.05 
0.0533 
0.0566 

0.06 
0.0633 
0.0666 

0.07 
0.0733 
0.0766 

0.08 
0.0833 
0.0866 

0.09 
0.0933 
0.0966 

0.1 
0.1033 
0.1066 

0.11 
0.1133 
0.1166 

0.12 
0.1233 
0.1266 

0.13 
0.1333 
0.1366 

1.503 
1.946 

0.332 

0.1466 

0.2833 

0.316 
1.186 

0.189 

0.15 0.316 
1.186 0.1533 0.316 
2.436 0.1566 0.316 
2.357 0.16 0.3 
1.803 0.1633 0.3 
1.091 0.1666 0.3 
1.012 0.17 0.284 
1.012 0.1733 0.284 
0.965 0.1766 0.284 
0.917 0.18 0.269 
0.87 0.1833 0.269 

0.822 0.1866 0.269 
0.775 0.19 0.253 
0.743 0.1933 0.269 
0.696 0.1966 0.253 
0.68 0.2 0.269 

0.648 0.2033 0.253 
0.617 0.2066 0.253 
0.601 0.21 0.237 
0.585 0.2133 0.237 
0.553 0.2166 0.253 
0.538 0.22 0.237 
0.522 0.2233 0.237 
0.506 0.2266 0.221 
0.49 0.23 0.221 
0.474 0.2333 0.221 
0.458 0.2366 0.205 
0.458 0.24 0.221 
0.443 0.2433 0.221 
0.427 0.2466 0.205 
0.411 0.25 0.221 
0.411 0.2533 0.221 
0.395 0.2566 0.205 
0.379 0.26 0.221 
0.379 0.2633 0.205 
0.363 0.2666 0.205 
0.363 0.27 0.205 
0.348 0.2733 0.205 
0.348 0.2766 0.189 
0.332 0.28 0.189 

Elapsed Displacement 
Time(min) (feet) 

0.1433 0.316 

Elapsed Displacement 
Time(min) (feet) 

0.2866 0.205 
0.29 0.189 

0.2933 0.189 
0.2966 0.189 

0.3 0.189 
0.3033 0.189 
0.3066 0.189 

0.31 0.189 
0.3133 0.189 
0.3166 0.189 

0.32 0.189 
0.3233 0.189 
0.3266 0.189 

0.33 0.174 
0.3333 0.174 

0.35 0.174 
0.3666 0.158 
0.3833 0.158 

0.4 0.158 
0.4166 0.158 
0.4333 0.142 

0.45 0.142 
0.4666 0.142 
0.4833 0.142 

0.5 0.142 
0.5166 0.126 
0.5333 0.126 

0.55 0.126 
0.5666 0.126 
0.5833 0.126 

0.6 0.11 
0.6166 0.11 
0.6333 0.11 

0.65 0.11 
0.6666 0.11 
0.6833 0.11 

0.7 0.11 
0.7166 0.11 
0.7333 0.11 

0.75 0.11 
0.7666 0.11 
0.7833 0.11 

0.8 0.11 



SLUG TEST DATA 
NSWC White Oak Monitoring Well 9GW106 

Second Slug-Out Test March 8, 1999 

Elapsed Displacemenl 
Time (min) (feet) 

0.8166 0.11 
0.8333 0.094 

0.85 0.11 
0.8666 0.094 
0.8833 0.094 

0.9 0.094 
0.9166 0.094 
0.9333 0.094 

0.95 0.094 
0.9666 0.094 
0.9833 0.094 

1 0.094 
1.2 0.094 
1.4 0.079 
1.6 0.079 
1.8 0.079 
2 0.063 

2.2 0.063 
2.4 0.063 
2.6 0.063 
2.8 0.063 
3 0.063 

3.2 0.063 
3.4 0.063 
3.6 0.063 
3.8 0.063 

Elapsed Displacement 
Time (min) 

4 
(feet) 
0.063 

4.2 0.063 
4.4 0.047 
4.6 0.047 
4.8 0.047 
5 0.047 

5.2 0.047 
5.4 0.047 
5.6 0.047 
5.8 0.047 
6 0.047 

6.2 0.047 
6.4 0.047 
6.6 0.031 
6.8 0.047 
7 0.047 

7.2 0.047 
7.4 0.047 
7.6 0.031 
7.8 0.047 
8 0.031 

8.2 0.047 
8.4 0.047 
8.6 0.031 
8.8 0.031 
9 0.031 

Elapsed 
Time (min) 

9.2 
(feet:) 
0.03’1 

9.4 0.031 
9.6 0.03’1 
9.8 0.03’1 
10 0.031 
12 0.04;7 
14 0.04;7 
16 0.03’1 
18 0.04;7 
20 0.031 
22 0.04;7 
24 0.031 
26 0.031 
28 0.03’1 
30 0.03.1 
32 0.03’1 
34 0.03’1 
36 0.03’1 
38 0.04:7 
40 0.03’1 
42 0.03’1 
44 0.03’1 
46 0.03’1 
48 0.01!5 



L I I I 

10. 20. 30. 40. 50. 

Time (min) 

Data Set: 
Date: 05/06/99 

WELL TEST ANALYSIS 

Time: 10:18:41 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 9GWlO6 Slug Out Test 
Test Date: March 8, 1998 

Saturated Thickness: 50.6 ft 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): L 

Initial Displacement: 1.503 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Aquifer- Model: Unconfined 
Solution Method: Bouwer-Rice 

WELL DATA 

Water Column Height: 10.8 ft 
Wellbore Radius: 0.167 ft 
Gravel. Pack Porosity: 0.3 

SOLUTION 

K = 6.839E-05 ft/sec 
y0 = 0.4058 ft . .I 



SLUGTESTDATA 
NSWCWhiteOak MonitoringWell9GW107 

Slug-In Test March 2, 1999 

Elapsed Displacement Elapsed Displacement 
Time(min) (feet) Time (min) (feet) 

0 4.985 -0.4333 -1.047 
0.0083 -3.127 
0.0166 -0.269 
0.025 -1.285 

0.0333 -1.317 
0.0416 -1.143 

0.05 -1.095 
0.0583 -1.301 
0.0666 -1.333 
0.075 -1.143 
0.0833 -1.301 
0.0916 -1.238 

0.1 -1.222 
0.1083 -1.222 
0.1166 -1.222 
0.125 -1.222 

0.1333 -1.206 
0.1416 -1.206 

0.15 -1.19 
0.1583 -1.19 
0.1666 -1.19 
0.175 -1.174 
0.1833 -1.174 
0.1916 -1.174 

0.2 -1.158 
0.2083 -1.158 
0.2166 -1.158 
0.225 -1.158 

0.2333 -1.143 
0.2416 -1.143 

0.25 -1.127 
0.2583 -1.127 
0.2666 -1.127 
0.275 -1 .I II 

0.2833 -1.111 
0.2916 -1 .I 11 

0.3 -1.111 
0.3083 -1.095 
0.3166 -1.095 
0.325 -1.095 

0.3333 -1.095 
0.35 -1.079 

0.3666 -1.079 
0.3833 -1.063 

0.4 -1.063 
0.4166 .I.047 

0.45 -1.031 
0.4666 -1.031 
0.4833 -1.031 

0.5 -1.016 ' 
0.5166 -1.016 

.0.5333 -1.016 
0.55 -1.016 

0.5666 -1 
0.5833 -1 

0.6 -1 
0.6166 -0.984 
0.6333 -0.984 

0.65 -0.968 
0.6666 -0.984 
0.6833 -0.968 

0.7 -0.968 
0.7166 -0.968 
0.7333 -0.952 

0.75 -0.952 
0.7666 -0.952 
0.7833 -0.936 

0.8 -0.936 
0.8166 -0.936 
0.8333 -0.936 

0.85 -0.936 
0.8666 -0.936 
0.8833 -0.92 

0.9 -0.92 
0.9166 -0.92 
0.9333 -0.92 

0.95 -0.92 
0.9666 -0.92 
0.9833 -0.904 

1 -0.904 
1.2 -0.889 
1.4 -0.873 
1.6 -0.857 
1.8 -0.841 
2 -0.841 

2.2 -0.825 
2.4 -0.809 
2.6 -0.809 
2.8 -0.809 
3 -0.793 

3.2' -0.793 

Elapsed Displaceme; 
Time (min) (feet) 

-0.777 = 3.4 
3.6 
3.8 
4 

4.2 
4.4 
4.6 
4.8 
5 

5.2 
5.4 
5.6 
5.8 
6 

6.2 
6.4 
6.6 
6.8 
7 

7.2 
7.4 
7.6 
7.8 
8 

8.2 
8.4 
8.6 
8.8 
9 

9.2 
9.4 
9.6 
9.8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 

-0.777 
-0.777 
-0.777 
-0.777 
-0.762 
-0.762 
-0.746 
-0.746 
-0.746 
-0.746 
-0.746 
-0.746 
-0.73 
-0.73 
-0.73 
-0.73 

-0.714 
-0.714 
-0.714 
-0.714 
-0.698 
-0.698 
-0.698 
-0.698 
-0.698 
-0.698 
-0.682 
-0.682 
-0.682 
-0.682 
-0.682 
-0.682 
-0.682 
-0.635 
-0.619 
-0.603 
-0.587 
-0.571 
-0.571 
-0.555 
-0.539 
-0.539 
-0.523 



L 

I i 

O.lL1 " " " ! " " " " " " " " 
0. 6. 12. 18. 

Time (min) 

24. 30. 

Data Set: 
Date: 05/06/99 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 9GWl07 Slug In Test 
Test Date: March 2, 1999 

WELL TEST ANALYSIS 

Time: 10:30:54 

PROJECT INFORMATION 

AQUIFER DATA 

Saturated Thickness: 146.2 ft Anisotropy Ratio (Kz/Kr): 1 -2 

WELL DATA 

Initial Displacement: 3.127 ft Water Column Height: 55.6 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.156 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 8.245E-07 ft/sec 
Solution Method: Bouwer-Rice y0 = 0.8712 ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well9GW107 

Second Slug-OutTest March 8, 1999 

.,. ..-, 

.-._ 

Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time(min) (feet) 

0 2.583 0.3833 1.108 
0.0083 
0.0166 
0.025 

0.0333 
0.0416 

0.05 
0.0583 
0.0666 
0.075 

0.0833 
0.0916 

0.1 
0.1083 
0.1166 
0.125 
0.1333 
0.1416 

0.15 
0.1583 
0.1666 
0.175 

0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 
0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 
0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 
0.3333 

0.35 
0.3666 

3.18 
2.12 
1.453 
1.443 
1.366 
1.379 
1.366 
1.341 
1.331 
1.319 
1.312 
1.303 
1.293 
1.287 
1.277 
1.271 
1.261 
1.255 
1.248 
1.242 
1.232 
1.229 
1.22 
1.216 
1.21 
1.204 
1.197 
1.191 
1.188 
1.178 
1.175 
1.168 
1.165 
1.159 
1.156 
1.149 
1.146 
1.14 

1.137 
1.133 
1.124 
1.117 

0.4 
0.4166 
0.4333 

0.45 
0.4666 
0.4833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 

0.75 
0.7666 
0.7833 

0.8 
0.8166 
0.8333 

0.85 
0.8666 
0.8833 

0.9 
0.9166 
0.9333 

0.95 
0.9666 
0.9833 

1 
1.2 
1.4 
1.6 
1.8 
7 

1.098 
1.092 
1.085 
1.076 
1.073 
1.066 
1.06 
1.05 
1.047 
1.041 
1.034 
1.031 
1.028 
1.022 
1.015 
1.012 
1.009 
1.002 
0.999 
0.996 
0.99 
0.99 
0.983 
0.98 

0.977 
0.974 
0.97 
0.97 
0.964 
0.964 
0.961 
0.954 
0.954 
0.951 
0.948 
0.948 
0.942 
0.919 
0.907 
0.891 
0.878 
0.665 

Elapsed Displacers 
Time(min) (feet) 

2.2 0.8591 
2.4 0.852: 
2.6 0.846; 
2.8 0.833 
3 0.833 

3.2 0.83 
3.4 0.824. 
3.6 0.82 
3.8 0.814. 
4 0.811 

4.2 0.806 
4.4 0.801 
4.6 0.798 
4.8 0.795 
5 0.7941 

5.2 0.786 
5.4 0.785 
5.6 0.779 
5.8 0.776 
6 0.776 

6.2 0.769 
6.4 0.763 
6.6 0.763 
6.8 0.763 
7 0.76 

7.2 0.756 
7.4 0.75 
7.6 0.75 
7.8 0.74;’ 

8 0.74;' 
8.2 0.744 
8.4 0.737 
8.6 0.741 
8.8 0.73;7 
9 0.731 

9.2 0.731 
9.4 0.7213 
9.6 0.72!5 
9.8 0.72!5 
10 0.72!5 
12 0.69!3 
14 0.6813 
16 0.667 - 



SLUG TEST DATA 
NSWC White Oak Monitoring Well 9GW107 

Second Slug-Out Test March 8, 1999 

Elapsed Displacement 
Time (min) (feet) 

18 0.657 
20 0.645 
22 0.632 
24 0.619 
26 0.606 
28 0.606 
30 0.6 
32 0.59 
34 0.587 
36 0.59 
38 0.581 
40 0.578 
42 0.571 
44 0.565 
46 0.562 

Elapsed 

50 

Displacement 

0.555 
52 0.552 

Time (min) 

54 0.552 

(feet) 

56 0.549 

48 

58 

0.562 

0.542 
60 0.542 
62 0.539 
64 0.536 
66 0.536 
68 0.53 
70 0.527 
72 0.527 
74 0.523 
76 0.527 

80 0.52 

Elapsed 

82 

Displacement 

0.514 
84 0.517 

Time (min) 

86 0.514 

(feet) 

88 0.514 

78 

90 

0.523 

0.514 
92 0.511 
94 0.511 
96 0.511 
98 0.507 
100 0.507 
120 0.501 
140 0.491 



80. 120. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: 
Date: 05/06/99 Time: 10:25:04 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 9GW107 Slug Out Test 
Test Date: March 8, 1999 

AQUIFER DATA 

Saturated Thickness: 146.2 ft Anisotropy Ratio (Kz/Kr): 1, 

WELL DATA 

Initial Displacement: 3.18 ft Water Column Height: 55.6 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.156 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 6.784E-07 ft/sec 
Solution Method: Bouwer-Rice yo = 0.888 ft 



0.0083 -0.063 0.4 1.317 
0.0166 2.698 0.4166 1.317 

. 0.025 0.19 0.4333 1.317 . 
0.0333 2.317 0.45 1.317 
0.0416 0.603 0.4666 1.301 

0.05 1.952 0.4833 1.317 
0.0583 0.889 0.5 1.301 
0.0666 1.587 0.5166 1.301 
0.075 1.222 0.5333 1.301 

0.0833 1.397 0.55 1.301 
0.0916 1.365 0.5666 1.301 

0.1 1.285 0.5833 1.301 
0.1083 1.444 0.6 1.301 
0.1166 1.238 0.6166 1.301 
0.125 1.46 0.6333 1.301 

0.1333 1.238 0.65 1.301 
0.1416 1.444 0.6666 1.301 

0.15 1.27 0.6833 1.285 
0.1583 1.397 0.7 1.285 
0.1666 1.301 0.7166 1.285 
0.175 1.349 0.7333 1.285 

0.1833 1.333 0.75 1.285 
0.1916 1.333 0.7666 1.285 

0.2 1.349 0.7833 1.285 
0.2083 1.317 0.8 1.285 
0.2166 1.349 0.8166 1.285 
0.225 1.317 0.8333 1.285 

0.2333 1.349 0.85 1.285 
0.2416 1.317 0.8666 1.285 

0.25 1.333 0.8833 1.285 
0.2583 1.333 0.9 1.285 
0.2666 1.333 0.9166 1.27 
0.275 1.333 0.9333 1.27 
0.2833 1.333 0.95 1.27 
0.2916 1.333 0.9666 1.27 

0.3 1.317 0.9833 1.27 
0.3083 1.333 1 1.27 
0.3166 1.317 1.2 1.254 
0.325 1.317 1.4 1.238 
0.3333 1.317 1.6 1.238 

0.35 1.317 1.8 1.222 
0.3666 1.317 2 1.206 

SLUGTESTDATA 
NSWC White Oak Monitoring Well 9GW108 

Slug-Out Test March 8, 1999 

Elapsed Displacemeni Elapsed Displacemenl 
Time (min) (feet) Time(min) (feet) 

0 3.968 0.3833 1.317 

Elapsed Displacement 
Time (min) (feet) 

2.2 . 1.19 
2.4 1.174 
2.6 1.158 
2.8 1.158 
3 1.143 

3.2 1.127 
3.4 1.127 
3.6 1.111 
3.8 1.111 
4 1.095 

4.2 1.079 
4.4 1.079 
4.6 1.063 
4.8 1.063 
5 1.047 

5.2 1.031 
5.4 1.031 
5.6 1.016 
5.8 1.016 
6 1 

6.2 1 
6.4 0.984 
6.6 0.984 
6.8 0.968 
7 0.952 

7.2 0.952 
7.4 0.936 
7.6 0.936 
7.8 0.92 
8 0.92 

8.2 0.904 
8.4 0.904 
8.6 0.889 
8.8 0.889 
9 0.889 

9.2 0.873 
9.4 0.873 
9.6 0.857 
9.8 0.857 
10 0.841 
12 0.793 
14 0.73 
16 0.698 



SLUG TEST DATA 
NSWC White Oak Monitoring Well QGWI 08 

Slug-Out Test March 8, 1999 

Elapsed Displacement 
Time (min) 

18 
(feet) 
0.65 

20 0.603 
22 0.555 
24 0.523 
26 0.492 
28 0.46 
30 0.444 
32 0.412 
34 0.365 
36 0.365 
38 0.349 

Elapsed Displacement Elapsed Displacenz 
Time (min) (feet) Time (min) (f-t) = 

40 0.317 62 . 0.19 
42 0.301 64 0.19 
44 0.285 66 0.19 
46 0.285 . 68 0.19 
48 0.269 70 0.174 
50 0.254 72 0.174 
52 0.238 74 0.174 
54 0.238 76 0.158 
56 0.222 78 0.158 
58 0.222 80 0.142 
60 0.206 



i 

L 

c 

0. 16. 32. 48. 

Time (min) 

64. 80. 

WELL TEST ANALYSIS 

Data Set: 
Date: 05/06/99 Time: 10:37:51 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 9GWlO8 Slug Out Test 
Test Date: March 8, 1999 

AQUIFER DATA 

Saturated Thickness: 42.76 ft Anisotropy Ratio (Kz/Kr): 1 -L 

WELL DATA 

Initial Displacement: 2.698 ft Water Column Height: 29.76 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.33 ft 
Screen Length: 10. ft Gravel. Pack Porosity: 0.3 

1 SOLUTION 

Aquifer Model: Unconfined K = 3.686E-06 ft/sec 
Solution Method: Bouwer-Rice yo,= 1.331 ft 



Elapsed Displacement 
Time(min) (feet) 

0.84 0 
0.0083 
0.0166 
0.025 
0.0333 
0.0416 

0.05 
0.0583 
0.0666 
0.075 
0.0833 
0.0916 

0.1 
0.1083 
0.1166 
0.125 

0.1333 
0.1416 

0.15 
0.1583 
0.1666 
0.175 

0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 
0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 
0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 

0.3333 
0.35 

0.3666 

3.295 
2.852 
2.088 
2.082 
2.069 
2.057 
2.044 
2.031 
2.018 
2.006 
1.996 
1.983 
1.971 
1.961 
1.948 
1.939 
1.926 
1.916 
1.907 
1.894 
1.885 
1.875 
1.866 
1.856 
1.846 
1.837 
1.827 
1.818 
1.808 
1.802 
1.792 
1.783 
1.776 
1.767 
1.76 
1.751 
1.745 
1.735 
1.729 
1.719 
1.706 
1.69 

SLUGTESTDATA 
NSWC White Oak Monitoring Well9GWlOQ 

Second Slug-Out Test March 8,1999 

Elapsed Displacement 
Time(min) (feet) 

0.3833 1.678 
0.4 

0.4166 
0.4333 
0.45 

0.4666 
0.4833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 

0.75 
0.7666 
0.7833 

0.8 
0.8166 
0.8333 

0.85 
0.8666 
0.8833 

0.9 
0.9166 
0.9333 

0.95 
0.9666 
0.9833 

1 
1.2 
1.4 
1.6 
1.8 
3 

1.662 
1.649 
1.636 
1.624 
1.608 
1.595 
1.585 
1.573 
1.56 

1.547 
1.534 
1.522 
1.512 
1.499 
1.487 
1.477 
1.468 
1.455 
1.445 
1.436 
1.426 
1.417 
1.407 
1.398 
1.388 
1.378 
1.372 
1.362 
1.353 
1.347 
1.337 
1.327 
i.321 
1.312 
1.305 
1.299 
1.289 
1.213 
1.159 
1.12 

1.089 
L 1.063 

Elapsed Displacer= 
Time (min) (feet) 

2.2 1.04i' 
2.4 1.035 
2.6 1.025 
2.8 1.015 
3 1 .OOEi 

3.2 0.999 
3.4 0.996 
3.6 0.99 
3.8 0.984 
4 0.98 

4.2 0.977 
4.4 0.97'1 
4.6 0.97'1 
4.8 0.968 
5 0.964 

5.2 0.964 
5.4 0.96'1 
5.6 0.958 
5.8 0.958 
6 0.955 

6.2 0.955 
6.4 0.952 
6.6 0.952 
6.8 0.949 
7 0.949 

7.2 0.94!5 
7.4 0.942 
7.6 0.942 
7.8 0.942 
8 0.93!3 

8.2 0.93!3 
8.4 0.93!3 
8.6 0.936 
8.8 0.938 
9 0.936 

9.2 0.936 
9.4 0.93:3 
9.6 0.9313 
9.8 0.93:3 
10 0.93.3 
12 0.9216 
14 0.92 
16 0.91,4 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well QGWl 09 

Second Slug-Out Test March 8, 1999 

Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time (min) (feet) 

18 0.907 48 0.866 
20 0.904 50 0.866 
22 0.898 52 0.863 
24 0.898 54 0.859 
26 0.891 56 0.859 
28 0.888 58 0.859 
30 0.885 60 0.856 
32 0.885 62 0.853 
34 0.882 64 0.853 
36 0.878 66 0.85 
38 0.878 68 0.85 
40 0.872 70 0.847 
42 0.872 72 0.847 
44 0.869 74 0.847 
46 0.869 76 0.843 

Elapsed Displacement 
Time (min) (feet) 

78 0.843 
80 0.843 
82 0.84 
84 0.84 
86 0.84 
88 0.837 
90 0.837 
92 0.837 
94 0.837 
96 0.834 
98 0.834 
100 0.834 
120 0.828 
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80. 120. 

Time (min) 

160. 200. 
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/ Data Set: 
/ Date: 05/06/99 

WELL TEST ANALYSIS 

Time: 10:44:28 

PROJECT INFORMATION 

~ Company: Tetra Tech NUS 
Client: NSWC White Oak 
Proiect: CTO-298 
Test Well: 9GWl09 Slug Out Test 
Test Date: March 8, 1’999 

i 

Saturated Thickness: 25.58 ft 

Initial Displacement: 2.088 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1. - 

WELL DATA 

Water Column Height: 7.24 ft 
Wellbore Radius: 0.33 ft 
Gravel Pack Porosity: 8.3 

SOLUTION 

K = 7.661 E-07 ft/sec 
yO= 1.06ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well 9GW110 

Slug-In Test March 2, 1999 

Elapsed Displacement 
Time (min) (feet) 

-3.158 

Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time(min) (feet) 

,0.4333 -1.756 3.4 -0.883 0 
0.0083 
0.0166 
0.025 
0.0333 
0.0416 

0.05 
0.0583 
0.0666 
0.075 

0.0833 
0.0916 

0.1 
0.1083 
0.1166 
0.125 

0.1333 
0.1416 

0.15 
0.1583 
0.1666 
0.175 

0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 

0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 

0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 

0.3333 
0.35 

0.3666 
0.3833 

0.4 
0.4166 .-I.744 3.2 -0.921 

-1.775 0.45 -1.747 3.6 -0.848 
-4.42 0.4666 -1.731 3.8 -0.819 
-3.05 0.4833 -1.731 4 -0.784 
-3.561 0.5 -1.718 ' 4.2 -0.759 
-3.329 0.5166 -1.709 4.4 -0.724 
-0.898 0.5333 -1.699 4.6 -0.695 
-1.524 0.55 -1.693 4.8 -0.67 
-2.764 0.5666 -1.699 5 -0.644 
-1.737 0.5833 -1.699 5.2 -0.619 
-1.864 0.6 -1.709 5.4 -0.597 
-2.15 0.6166 -1.664 5.6 -0.571 

-1.899 0.6333 -1.658 5.8 -0.549 
-1.937 0.65 -1.648 6 -0.53 
-1.979 0.6666 -1.645 6.2 -0.511 
-1.931 0.6833 -1.632 6.4 -0.495 
-1.937 0.7 -1.636 6.6 -0.473 
-1.982 0.7166 -1.629 6.8 -0.457 
-2.208 0.7333 -1.616 7 -0.438 
-1.718 0.75 -1.61 7.2 -0.425 
-1.982 0.7666 -1.604 7.4 -0.412 
-1.925 0.7833 -1.588 7.6 -0.4 
-1.861 0.8 -1.591 7.8 -0.384 
-1.922 0.8166 -1.585 8 -0.371 
-1.893 0.8333 -1.578 8.2 -0.355 
-1.883 0.85 -1.572 8.4 -0.343 
-1.88 0.8666 -1.569 8.6 -0.33 

-1.868 0.8833 -1.562 8.8 -0.314 
-1.864 0.9 -1.553 9 -0.308 
-1.855 0.9166 -1.547 9.2 -0.298 
-1.855 0.9333 -1.531 9.4 -0.289 
-1.845 0.95 -1.534 9.6 -0.279 
-1.842 0.9666 -1.518 9.8 -0.263 
-1.833 0.9833 -1.512 IO -0.26 
-1.826 1 -1.515 12 -0.187 
-1.823 1.2 -1.435 14 -0.142 
-1.756 1.4 -1.362 16' -0.104 
-1.845 1.6 -1.315 18 -0.082 
-1.874 1.8 -1.251 20 -0.063 
-1.801 2 -1.203 22 -0.044 
-1.791 2.2 -1.153 24 -0.034 
-1.807 2.4 -1.092 26 -0.028 
-1.775 2.6 -1.045 28 -0.019 
-1.779 2.8 -1 30 -0.028 
-1.766 ,3. -0.959 32 -0.015 



Time (min) 

Data Set: 
Date: 05/06/99 

WELL TEST ANALYSIS 

Time: 11:06:33 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 9GWllO Slug In Test 
Test Date: March 2, 1999 

Saturated Thickness: 40.3 ft 

Initial Displacement: 4.42 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1 -z 

WELL DATA 

Water Column Height: 10.84 ft 
Wellbore Radius: 0.33 ft 
Gravel Pack Porosity: 0.3 

SOLUTION 

K = 1.311 E-05 ft/sec 
yO= 1.725ft 



SLUG TEST DATA 
NSWC White Oak Monitoring Well 9GWl IO 

Slug-Out Test March 2, 1999 

.-I ;z;;;) Diw;;;yt ;z;=;, DW;yenf 

0 7.049 0.4333 1.832 3.4 0.94 
0.0083 2.172 0.45 1.829 3.6 0.902 
0.0166 0.765 0.4666 1.822 3.8 0.87 
0.025 2.724 0.4833 1.81 4 0.832 
0.0333 2.47 0.5 1.807 4.2 0.813 
0.0416 1.949 0.5166 1.797 .4.4 0.781 

0.05 2.102 0.5333 1.794 4.6 0.743 
0.0583 2.175 0.55 1.781 4.8 0.717 
0.0666 2.13 0.5666 1.772 5 0.692 
0.075 2.089 0.5833 1.765 5.2 0.676 

0.0833 2.083 0.6 1.756 5.4 0.635 
0.0916 2.076 0.6166 1.749 5.6 0.616 

0.1 2.064 0.6333 1.743 5.8 0.593 
0.1083 2.048 0.65 1.737 6 0.568 
0.1166 2.041 0.6666 1.727 6.2 0.549 
0.125 2.032 0.6833 1.718 6.4 0.533 

0.1333 2.022 0.7 1.714 6.6 0.514 
0.1416 2.019 0.7166 1.714 6.8 0.498 

0.15 2.01 0.7333 1.699 7 0.485 
0.1583 2.007 0.75 1.689 7.2 0.46 
0.1666 1.991 0.7666 1.692 7.4 0.454 
0.175 1.981 0.7833 1.686 7.6 0.438 

0.1833 1.978 0.8 1.676 7.8 0.419 
0.1916 1.972 0.8166 1.667 8 0.4 

0.2 1.972 0.8333 1.667 8.2 0.384 
0.2083 1.975 0.85 1.664 8.4 0.368 
0.2166 1.975 0.8666 1.648 8.6 0.352 
0.225 1.975 0.8833 1.641 8.8 0.339 

0.2333 1.972 0.9 1.635 9 0.323 
0.2416 1.959 0.9166 1.629 9.2 0.32 

0.25 1.956 0.9333 1.629 9.4 0.317 
0.2583 1.943 0.95 1.619 9.6 0.304 
0.2666 1.93 0.9666 1.616 9.8 0.295 
0.275 1.921 0.9833 1.606 IO 0.279 

0.2833 1.924 1 1.603 12 0.209 
0.2916 1.918 1.2 I.524 14 0.149 

0.3 1.911 1.4 1.467 16 0.117 
0.3083 1.905 1.6 1.4 18 0.092 
0.3166 1.902 1.8 1.331 20 0.069 
0.325 1.892 2 1.251 22 0.06 
0.3333 1.886 2.2 1.21 24 0.05 

0.35 1.88 2.4 1.162 26 0.041 
0.3666 1.87 2.6 1.114 28 0.038 
0.3833 1.861 2.8 1.07 30 0.031 

0.4 1.851 3 1.019 32 0.025 
0.4166 1.845 3.2 0.981 



16. 24. 

Time (min) 

Data Set: 
Date: 05/06/99 

WELL TEST ANALYSIS 

Time: 11:13:20 

.-‘-. 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 9GWllO Slug Out Test 
Test Date: March 2, 1999 

Saturated Thickness: 40.3 ft 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): L 

WELL DATA 

Initial Displacement: 2.724 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Water Column Height: 10.84 ft 
Wellbore Radius: 0.33 ft 
Gravel Pack Porosity: 0.3 

Aquifer Model: Unconfined K = 1.362E-05 ft./set 
Solution Method: Bouwer-Rice yO11.885ft 

SOLUTION 



SLUGTESTDATA 
NSWC White Oak Monitoring WellllGW105 

Slug-In Test March 6, 1999 

‘-1 ;z;;Pn, Diw;;;;lent ,E$;;;, DW;yent 

0 -0.015 0.4 -1.111 2.6 -0.492 
0.0083 -0.031 0.4166 -1.111 2.8 -0.46. 
0.0166 0.555 0.4333 -1.096 3. -0.428 
0.025 -1.286 0.45 -1.096 3.2 -0.412 

0.0333 -1.89 0.4666 -1.08 3.4 -0.381 
0.0416 -1.366 0.4833 -1.08 3.6 -0.349 

0.05 -1.413 0.5 -1.08 3.8 -0.333 
0.0583 -1.096 0.5166 -1.064 4 -0.301 
0.0666 -1.35 0.5333 -1.048 4.2 -0.285 
0.075 -1.604 0.55 -1.048 4.4 -0.27 

0.0833 -1.334 0.5666 -1.048 4.6 -0.254 
0.0916 -1.27 0.5833 -1.032 4.8 -0.238 

0.1 -1.254 0.6 -1.032 5 -0.222 
0.1083 -1.254 0.6166 -1.032 5.2 -0.206 
0.1166 -1.239 0.6333 -1.016 5.4 -0.19 
0.125 -1.239 0.65 -1.016 5.6 -0.19 

0.1333 -1.239 0.6666 -1 5.8 -0.174 
0.1416 -1.239 0.6833 -1 6 -0.158 

0.15 -1.223 0.7 -0.984 6.2 -0.158 
0.1583 -1.223 0.7166 -0.984 6.4 -0.142 
0.1666 -1.223 0.7333 -0.984 6.6 -0.142 
0.175 -1.223 0.75 -0.968 6.8 -0.127 

0.1833 -1.223 0.7666 -0.968 7 -0.127 
0.1916 -1.207 0.7833 -0.968 7.2 -0.127 

0.2 -1.207 0.8 -0.953 7.4 -0.111 
0.2083 -1.207 0.8166 -0.953 7.6 -0.111 
0.2166 -1.207 0.8333 -0.937 7.8 -0.095 
0.225 -1.191 0.85 -0.937 8 -0.095 
0.2333 -1.191 0.8666 -0.937 8.2 -0.079 
0.2416 -1.175 0.8833 -0.921 8.4 -0.079 
0.25 -1.175 0.9 -0.921 8.6 -0.079 

0.2583 -1.175 0.9166 -0.921 8.8 -0.079 
0.2666 -1.175 0.9333 -0.905 9 -0.079 
0.275 -1.175 0.95 -0.905 9.2 -0.079 

0.2833 -1.159 0.9866 -0.905 9.4 -0.079 
0.2916 -1.159 0.9833 -0.889 9.6 -0.063 

0.3 -1.159, 1 -0.889 9.8 -0.063 
0.3083 -1.159 1.2 -0.825 10 -0.063 
0.3166 -1.143 1.4 -0.762 12 -0.031 
0.325 -1.143 1.6 -0.714 14 -0.015 
0.3333 -1.143 1.8 -0.667 

0.35 -1.143 2 -0.619 
0.3666 -1.127 2.2 -0.571. 
0.3833 -1.127 2.4 -0.54 
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8. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITEl 1 -1\GRAPHS\105IN.AQT 
Date: 05/07/99 Time: 13:09:59 

PROJECT INFORMATION 

Test 

Saturated Thickness: 23.13 ft 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): L 

WELL DATA 

Initial Displacement: 1.89 ft Water Column Height: 19.12 ft 
, --:._ ; Casing Radius: 0.083 ft Wellbore Radius: 0.33 ft 

Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 2.753E-05 ft/sec 
~ ‘Solution Method: Bouwer-Rice yO= 1.203ft 



SLUG TEST DATA 
NSWC White Oak Monitoring Well 11 GWI 05 

Slug-Out Test March 6, 1999 

Elapsed Displacement Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time (min) (feet) Time (min) (feet) 

0 1.985 0.3833 1.111 2.2 . 0.54 
0.0083 1.747 0.4 1.095 2.4 0.508 
0.0166 1.318 0.4166 1.095 2.6 0.46 
0.025 1.334 0.4333 1.08 . 2.8 0.428 
0.0333 1.318 0.45 1.08 3 0.397 
0.0416 1.302 0.4666 1.08 3.2 0.381 

0.05 1.302 0.4833 1.064 3.4 0.349 
0.0583 1.302 0.5 1.064 3.6 0.317 
0.0666 1.302 0.5166 1.048 3.8 0.301 
0.075 1.302 0.5333 1.048 4 0.27 
0.0833 1.286 0.55 1.032 4.2 0.254 
0.0916 1.27 0.5666 1.032 4.4 0.238 

0.1 1.254 0.5833 1.032 4.6 0.222 
0.1083 1.27 0.6 1.016 4.8 0.206 
0.1166 1.27 0.6166 1.016 5 0.19 
0.125 1.254 0.6333 1 5.2 0.174 
0.1333 1.238 0.65 1 5.4 0.174 
0.1416 1.238 0.6666 0.984 5.6 0.158 

0.15 1.238 0.6833 0.984 5.8 0.158 
0.1583 1.222 0.7 0.968 6 0.127 
0.1666 1.222 0.7166 0.968 6.2 0.127 
0.175 1.222 0.7333 0.968 6.4 0.111 
0.1833 1.207 0.75 0.952 6.6 0.111 
0.1916 1.207 0.7666 0.952 6.8 0.111 

0.2 1.207 0.7833 0.937 7 0.095 
0.2083 1.191 0.8 0.937 7.2 0.095 
0.2166 _ 1.191 0.8166 0.937 7.4 0.095 
0.225 1.191 0.8333 0.921 7.6 0.079 

0.2333 1.175 0.85 0.921 7.8 0.079 
0.2416 1.175 0.8666 0.905 8 0.079 

0.25 1.175 0.8833 0.905 8.2 0.063 
0.2583 1.175 0.9 0.905 8.4 0.063 
0.2666 1.175 0.9166 0.889 8.6 0.063 
0.275 1.159 0.9333 0.889 8.8 0.063 
0.2833 1.159 0.95 0.873 9 0.063 
0.2916 1.159 0.9666 0.873 9.2 0.047 

0.3 1.159 0.9833 0.873 9.4 0.047 
0.3083 1.143 1 0.873 9.6 0.047 
0.3166 1.143 1.2 0.81 9.8 0.047 
0.325 1.143 1.4 0.73 10 0.047 
0.3333 1.143 1.6 0.682 12 0.047 

0.35 1.127 1.8 0.635 
0.3666 I:111 2 0.587 



Time (min) 

WELL TEST ANALYSIS 

i Data Set: C:\WHITEO-l\SITEl 1 -1\GRAPHS\1050UT.AQT 
~ Date: 05/07/99 Time: 13:11:35 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
~ Client: NSWC White Oak 
i Project: CTO-298 
i Test Well: 11 GW105 Slug Out Test 
j Test Date: March 6, 1999 

AQUIFER DATA 

~ Saturated Thickness: 23.13 ft Anisotropy Ratio (Kz/Kr): 1, 

WELL DATA 

Initial Displacement: 1.985 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Water Column Height: 19.12 ft 
Wellbore Radius: 0.33 ft 

* Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 3.037E-05 ft/sec 
~ Solution Method: Bouwer-Rice yO= 1.237ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well llGW106 

Slug-In Test March 6, 1999 

Elapsed Displacement Elapsed 
Time(min) (feet) Time (min) 

Disp;pe;;nent m 

0 -0.009 0.1433 -1.351 0.2866 -1.322 
0.0033 -0.006 0.1466 -1.341 0.29 -1.322 
0.0066 -0.012 0.15 -1.341 0.2933 -1.319 

0.01 -0.006 0.1533 -1.341 0.2966 -1.319 
0.0133 -0.006 0.1566 -1.341 0.3 -1.319 
0.0166 0 0.16 -1.338 0.3033 -1.319 
0.02 -0.016 0.1633 -1.338 0.3066 -1.319 

0.0233 -0.006 0.1666 -1.338 0.31 -1.319 
0.0266 0.028 0.17 -1.338 0.3133 -1.319 

0.03 -0.012 0.1733 -1.338 0.3166 -1.315 
0.0333 -1.544 0.1766 -1.338 0.32 -1.315 
0.0366 -0.06 0.18 -1.338 0.3233 -1.315 

0.04 -2.117 0.1833 -1.335 0.3266 -1.315 
0.0433 -1.513 0.1866 -1.335 0.33 -1.315 
0.0466 -1.42 0.19 -1.335 0.3333 -1.315 

0.05 -2.05 0.1933 -1.335 0.35 -1.312 
0.0533 -1.586 0.1966 -1.335 0.3666 -1.309 
0.0566 -1.376 0.2 -1.335 0.3833 -1.306 

0.06 -1.195 0.2033 -1.335 0.4 -1.306 
0.0633 -1.411 0.2066 -1.331 0.4166 -1.303 
0.0666 -1.668 0.21 -1.331 0.4333 -1.3 

0.07 -1.09 0.2133 -1.331 0.45 -1.296 
0.0733 -1 .I69 0.2166 -1.331 0.4666 -1.296 
0.0766 -1.497 0.22 -1.331 0.4833 -1.293 

0.08 -1.424 0.2233 -1.328 0.5 -1.29 
0.0833 -1.306 0.2266 -1.328 0.5166 -1.287 
0.0866 -1.214 0.23 -1.328 0.5333 -1.287 

0.09 -1.414 0.2333 -1.328 0.55 -1.284 
0.0933 -1.557 0.2366 -1.328 0.5666 -1.281 
0.0966 -1.627 0.24 -1.328 0.5833 -1.277 

0.1 -1.131 0.2433 -1.328 0.6 -1.277 
0.1033 -1.319 0.2466 -1.328 0.6166 -1.274 
0.1066 -1.554 0.25 -1.325 0.6333 -1.271 

0.11 * -1.675 0.2533 -1.325 0.65 -1.268 
0.1133 -1.955 0.2566 -1.325 0.6666 -1.268 
0.1166 -1.745 0.26 -1.325 0.6833 -1.265 

0.12 -1.052 0.2633 -1.325 0.7 -1.261 
0.1233 -1.068 0.7166 -1.258 
0.1266 -1.49 0.7333 -1.258 

0.13 -1.319 0.75 -1.255 
0.1333 -1.347 0.7666 -1.252 
0.1366 -1.344 0.7833 -1.252 

0.14 -1.351 0.8 -1.249 



SLUG TEST DATA (continued) q 
NSWC White Oak Monitoring Well 11 GW106 

Slug-in Test March 6, 1999 

Elapsed Displacement Elapsed 
Time (min) (feet) Time (min) 

Disp;Ee;;lent mF[ 

0.8166 -1.246 3.4 -0.96 8 -0.635 
0.8333 -1.246 3.6 -0.944 8.2 -0.6216 

0.85 -1.242 3.8 -0.925 8.4 -0.613 
0.8666 -1.239 4 -0.905 8.6 -0.603 
0.8833 -1.239 4.2 -0.89 8.8 -0.59*4 

0.9 -1.236 4.4 -0.874 9 -0.58,4 
0.9166 -1.233 4.6 -0.858 9.2 -0.575 
0.9333 -1.233 4.8 -0.842 9.4 -0.565 

0.95 -1.23 5 -0.826 9.6 -0.5516 
0.9666 -1.227 5.2 -0.813 9.8 -0.5416 
0.9833 -1.223 5.4 -0.797 10 -0,537 

1 -1.223 5.6 -0.785 12 -0.45,4 
1.2 -1.192 5.8 -0.772 14 -0.38,4 
1.4 -1.166 6 -0.759 16 -0.327 
1.6 -1.144 6.2 -0.743 18 -0.2716 
1.8 -1.118 6.4 -0.731 20 -0.232 
2 -1.096 6.6 -0.718 22 -0.197 

2.2 -1.077 6.8 -0.705 24 -0.165 
2.4 -1.055 7 -0.693 26 -0.139 
2.6 -1.036 7.2 -0.68 28 -0.117 
2.8 -1.017 7.4 -0.67 30 -0.098 
3 -0.998 7.6 -0.657 32 -0.079 

3.2 -0.979 7.8 -0.648 



16. 24. 

Time (min) 

I WELL TEST ANALYSIS 
I 

1 Data Set: 
~ 

C:\WHITEO-l\SITEll-l\GRAPHS\1061N.AQT 
Date: 05/07/99 Time: 13:12:05 

~ PROJECT INFORMATION I 
’ Company: Tetra Tech NUS 

Client: NSWC White Oak 
Project: CTO-298 
Test Well: 11 GWlO6. Slug In Test 
Test Date: March 6, 1999 

AQUIFER DATA 

Saturated Thickness: 125.6 ft Anisotropy Ratio (Kz/Kr): 1 -2 

WELL DATA 

Initial Displacement: 2.117 ft Water Column Height: 55.92 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.156 ft B 

~ Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 3.229E-06 ft/sec 
Solution Method: Bouwer-Rice yo = 1.354 ft 

i 



SLUGTESTDATA 
NSWC White Oak Monitoring Well11GWIO6 

Slug-Out Test March 6, 1999 

Elapsed Displacement 
Time (minj (feet) 

0 2.44 
0.0033 3.981 
0.0066 3.314 

0.01 1.595 
0.0133 1.5 
0.0166 1.446 

0.02 1.471 
0.0233 1.449 
0.0266 1.439 

0.03 1.465 
0.0333 1.439 
0.0366 1.427 

0.04 1.414 
0.0433 1.427 
0.0466 1.436 

0.05 1.414 
0.0533 1.42 
0.0566 1.436 

0.06 1.427 
0.0633 1.417 
0.0666 1.411 

0.07 1.414 
0.0733 1.411 
0.0766 1.408 
0.08 1.382 

0.0833 1.408 
0.0866 1.395 
0.09 1.408 

0.0933 1.411 
0.0966 1.395 

0.1 1.398 
0.1033 1.408 
0.1066 1.411 

0.11 1.401 
0.1133 1.424 
0.1166 1.404 

0.12 1.4il 
0.1233 1.401 
0.1266 1.408 

0.13 1.392 
0.1333 1.385 
0.1366 1.388 

0.14 1.382 

Elapsed Displacement 
Time(min) (feet) 

0.1433 1.395 
0.1466 1.404 

0.15 1.385 
0.1533 1.376 
0.1566 1.398 

0.16 1.385 
0.1633 1.388 
0.1666 1.376 

0.17 1.424 
0.1733 1.398 
0.1766 1.357 

0.18 1.382 
0.1833 1.385 
0.1866 1.382 

0.19 1.373 
0.1933 1.385 
0.1966 1.379 
lo.2 1.369 

0.2033 1.379 
0.2066 1.382 

0.21 1.363 
0.2133 1.373 
0.2166 1.382 

0.22 1.382 
0.2233 1.373 
0.2266 1.369 

0.23 1.369 
0.2333 1.369 
0.2366 1.366 

0.24 1.366 
0.2433 1.369 
0.2466 1.366 

0.25 1.366 
0.2533 1.366 
0.2566 1.366 

0.26 1.366 
0.2633 1.366 
0.2666 1.366 

0.27 1.366 
0.2733 1.363 
0.2766 1.363 

0.28 I:363 
0.2833 1.363 

Elapsed Displace= 
Time(min) (feet) 

0.2866 1.36:3 
0.29 1.363 

0.2933 . I.361 
0.2966 1.361 

0.3 I.361 
0.3033 I.361 
0.3066 1.36; 

0.31 1.36; 
0.3133 I.361 
0.3166 1.35:7 

0.32 1.35'7 
0.3233 1.35'7 
0.3266 1.35:7 
0.33 1.35:7 

0.3333 1.35:7 
0.35 1.35:3 

0.3666 1.35 
0.3833 1.34:7 

0.4 1.344 
0.4166 1.341 
0.4333 1.33(3 

0.45 1.334 
0.4666 1.334 
0.4833 1.331 

0.5 I.3243 
0.5166 1.32!5 . 
0.5333 1.322 

0.55 1.31!3 
0.5666 1.31!3 
0.5833 1.31!5 

0.6 1.31:2 
0.6166 1.30!3 
0.6333 1.306 

0.65 1.306 
0.6666 1.30:3 
0.6833 1.29!9 

0.7 1.299 
0.7166 1.296 
0.7333 1.293 

0.75 1.29 
0.7666 1.29 
0.7833 1.287 

0.8 1.287 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 11 GW106 

Slug-Out Test March 6, 1999 

0.8166 1.284 3.4 1.007 8 . 0.699 
0.8333 1.28 3.6 0.991 8.2 0.689 

0.85 1.277 3.8 0.975 8.4 0.677 
0.8666 1.277 4 0.959 . 8.6 0.667 

0.8833 1.274 4.2 0.944 8.8 0.658 

0.9 1.271 4.4 0.928 9' 0.648 

0.9166 1.271 4.6 0.912 9.2 0.638 
0.9333 1.268 4.8 0.896 9.4 0.629 

0.95 1.265 5 0.883 9.6 0.619 
0.9666 1.265 5.2 0.87 9.8 0.61 
0.9833 1.261 5.4 0.855 10 0.603 

1 1.258 5.6 0.842 12 0.521 
1.2 1.226 5.8 0.829 14 0.454 
1.4 1.204 6 0.813 16 0.397 
1.6 1.182 6.2 0.801 18 0.352 

1.8 1.16 6.4 0.788 20 0.311 

2 1.137 6.6 0.778 22 0.279 
2.2 1.118 6.8 0.766 24 0.254 

2.4 1.099 7 0.753 26 0.229 
2.6 1.08 7.2 0.743 28 0.209 
2.8 1.061 7.4 0.731 30 0.19 
3 1.042 7.6 0.721 32 0.178 

3.2 1.026 7.8 0.709 



8. 16. 24. 

Time (min) 

32. 

WELL TEST ANALYSIS 

j Data Set: C:\WHITEO-l\SITEl l -l\GRAPHS\l OGOUT.AQT 
/ Date: 05/07/99 Time: 13:12:15 

PROJECT INFORMATION 

’ Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Welfll%%106 Slug Out Test 
Test Date: March 6, 1999 

I- 

AQUIFER DATA 

Saturated Thickness: 125.6 ft Anisotropy Ratio (Kz/Kr): 1 -2 

WELL DATA 

Initial Displacement: 3.981 ft Water Column Height: 55.92 ft 
Casing Radius: 0.083 ft Welibore Radius: 0.156 ft 
Screen Length: 10. ft . Gravei.Pack Porosity: 0.3 

SOLUTION 

Aquifer-Model: Unconfined K = 2.701 E-06 ft/sec 
Solution Method: Bouwer-Rice yo= 1.314ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well llGWlO7 

Slug-In Test March 5, 1999 

0 0.025 0.3833 -0.79 2.2 -0.124 
0.0083 0.006 0.4 -0.774 2.4 -0.105 
0.0166 -0.73 0.4166 -0.758 2.6 -0.089 
0.025 -1.115 0.4333 -0.742 2.8 -0.079 
0.0333 -2.767 0.45 -0.73 3 -0.07 
0.0416 -1.319 0.4666 -0.714 3.2 -0.066 

0.05 -1.24 0.4833 -0.701 3.4 -0.057 
0.0583 -0.988 0.5 -0.688 3.6 -0.054 
0.0666 -1.198 0.5166 -0.672 3.8 -0.051 
0.075 -1.182 0.5333 -0.659 4 -0.051 
0.0833 -1.138 0.55 -0.647 4.2 -0.041 
0.0916 -1.16 0.5666 -0.634 4.4 -0.041 

0.1 -1.144 0.5833 -0.621 4.6 -0.041 
0.1083 -1.128 0.6 -0.608 4.8 -0.038 
0.1166 -1.122 0.6166 -0.599 5 -0.035 
0.125 -1.106 0.6333 -0.586 5.2 -0.035 

0.1333 -0.934 0.65 -0.577 5.4 -0.035 
0.1416 -1.08 0.6666 -0.564 5.6 -0.028 

0.15 -1.071 0.6833 -0.551 5.8 -0.031 
0.1583 -1.055 0.7 -0.541 6 -0.031 
0.1666 -1.048 0.7166 -0.532 6.2 -0.025 
0.175 -1.045 0.7333 -0.522 6.4 -0.028 

0.1833 -1.02 0.75 -0.513 6.6 -0.022 
0.1916 -1.013 0.7666 -0.503 6.8 -0.022 

0.2 -0.997 0.7833 -0.49 7 -0.025 
0.2083 -0.991 0.8 -0.481 7.2 -0.025 
0.2166 -0.981 0.8166 -0.474 7.4 -0.022 
0.225 -0.965 0.8333 -0.465 7.6 -0.022 

0.2333 -0.959 0.85 -0.455 7.8 -0.025 
0.2416 -0.953 0.8666 -0.446 8 -0.019 

0.25 -0.94 0.8833 -0.439 8.2 -0.022 
0.2583 -0.924 0.9 -0.43 8.4 -0.022 
0.2666 -0.918 0.9166 -0.423 8.6 -0.022 
0.275 -0.905 0.9333 -0:414 8.8 -0.019 
0.2833 -0.899 0.95 -0.408 
0.2916 -0.889 0.9666 -0.401 

0.3 -0.879 0.9833 -0.395 
0.3083 -0.867 1 -0.385 
0.3166 -0.86 1.2 -0.312 
0.325 -0.851 1.4 -0.255 

0.3333 -0.841 1.6 -0.204 
0.35 -0.822 1.8 -0.175 

0.3666 -0.806 2 :(jj& 



, : 

3.6 

Time (min) 

7.2 

WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITEll -I\GRAPHS\lO’-/IN.AQT 
, Date: 05/07/99 Time: 13:13:56 

PROJECT INFORMATION 

~ Company: Tetra Tech NUS 
Client: NSWC White Oak ~ 

j Project: CTO-298 
i Test Well: 1 lGW107 Slug In Test 
/ Test Date: March 5, 1999 
7-- 

1 
, Saturated Thickness: 131.2 ft 
t 

AQUIFER DATA 

Anisotropy Ratio (KtiKr): Ir. 
- 

WELL DATA 

Initial Displacement: 2.767 ft Water Column Height: 36.63 ft 
,r,, I Casing Radius: 0.083 ft Wellbore Radius: 0.156 ft 

Screen Length: 10. f-t Gravel- Pack Porosity: 0.3 

1 SOLUTION 

/ Aquifer Model: Unconfined K = 3.651 E-05 ft/sec 
Solution Method: Bouwer-Rice yo= 1.177ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well11GW107 

Slug-Out Test March 5, 1999 

0 1.603 0.3833 0.79 2.2 0.127 
0.0083 1.329 0.4 0.768 2.4 0.108 
0.0166 1.322 0.4166 0.752 2.6 0.092 
0.025 1.278 0.4333 0.742 2.8 0.086 

0.0333 1.29 0.45 0.726 3 0.07 
0.0416 1.262 0.4666 0.707 3.2 0.063 

0.05 1.233 0.4833 0.704 3.4 0.057 
0.0583 1.214 0.5 0.678 3.6 0.06 
0.0666 1.198 0.5166 0.666 3.8 0.044 
0.075 1.182 0.5333 0.653 4 0.044 
0.0833 1.169 0.55 0.647 4.2 0.038 
0.0916 1.144 0.5666 0.631 4.4 0.038 

0.1 1.131 0.5833 0.615 4.6 0.035 
0.1083 1.141 0.6 0.602 4.8 0.031 
0.1166 1.102 0.6166 0.596 5 0.028 
0.125 1.086 0.6333 0.583 5.2 0.028 
0.1333 1.064 0.65 0.57 5.4 0.025 
0.1416 1.058 0.6666 0.561 5.6 0.028 

0.15 1.042 0.6833 0.554 5.8 0.022 
0.1583 1.029 0.7 0.541 6 0.031 
0.1666 1.035 0.7166 0.541 6.2 0.022 
0.175 1.023 0.7333 0.522 6.4 0.022 

0.1833 1.007 0.75 0.51 6.6 0.019 
0.1916 0.994 0.7666 0.513 6.8 0.019 

0.2 0.984 0.7833 0.5 7 0.025 
0.2083 0.968 0.8 0.487 7.2 0.022 
0.2166 0.962 0.8166 0.474 7.4 0.019 
0.225 0.949 0.8333 0.474 7.6 0.015 
0.2333 0.943 0.85 0.465 7.8 0.022 
0.2416 0.937 0.8666 0.459 8 0.022 

0.25 0.927 0.8833 0.439 8.2 0.015 
0.2583 0.914 0.9 0.443 8.4 0.022 
0.2666 0.908 0.9166 0.436 8.6 0.012 
0.275 0.898 0.9333 0.423 8.8 0.012 

0.2833 0.882 0.95 0.417 9 0.012 
0.2916 0.886 0.9666 0.404 9.2 0.012 

0.3 0.873 0.9833 0.404 9.4 0.012 
0.3083 0.86 1 0.398 9.6 0.022 
0.3166 0.851 1.2 0.318 9.8 0.012 
0.325 0.844 1.4 0.267 10 0.009 
0.3333 0.841 1.6 0.223 

0.35 0.825 1.8 0.178 
0.3666 0.8 2 0.153 



0.001 
4. 6. 

Time (min) 

WELL TEST ANALYSIS 

~ Data Set: &\WHITEO-l\SITEl l -1\GRAPHS\1070UT.AQT 
~ Date: 05/07/99 Time: 13:14:11 
I 
I 

/ Company: Tetra Tech NUS 
/ Client: NSWC White oak 

Project: CTO-298 

PROJECT INFORMATION 

~ Test Well: 11 GW107. Slug Out Test 
~ Test Date: March 5, 1999 

/-- 

/ Saturated Thickness: 131.2 tt 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1, 

WELL DATA 4 
Initial Displacement: 1.603 ft Water Column Height: 36.63 ft 

I ..+,\ Casing Radius: 0.083 ft Wellbore Radius: 0.156 ft 
) Screen Length: 10. ft Gravel Pack Porosity: 0.3 
~~ 

SOLUTION 

Aquifer Model: Unconfined K = 3.525E-05 ft/sec 
I Solution Method: Bouwer-Rice yO=l.l86ft 



SLUGTESTDATA 
NSWCWhiteOak MonitoringWell11GW108 

Slug-in Test March 5, 1999 

Elapsed Displacement Elapsed Displacement 
Time (min) ifeet) Time Imin) (feet) 

0.0083 
0.0166 
0.025 

0.0333 
0.0416 

0.05 
0.0583 
0.0666 
0.075 

0.0833 
0.0916 

0.1 
0.1083 
0.1166 
0.125 

0.1333 
0.1416 

0.15 
0.1583 
0.1666 
0.175 

0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 

0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 

0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 

0.3333 
0.35 

0.3666 
0.3833 

0.4 

0 
-0.006 
-1.955 
-2.216 
-2.222 
-1.348 
-1.666 
-1.487 
-1.373 
-1.367 
-1.363 
-1.363 
-1.36 

-1.357 
-1.357 
-1.354 
-1.354 
-1.354 
-1.351 
-1.348 
-1.348 
-1.348 
-1.344 
-1.344 
-1.341 
-1.338 
-1.338 
-1.335 
-1.335 
-1.335 
-1.332 
-1.332 
-1.328 
-1.325 
-1.325 
-1.325 
-1.322 
-1.322 
-1.322 
-1.319 
-1.316 
-1.313 
-1.313 
-1.309 
-1.306 

9.4;66 ' -;.303 
0.4333 -1.3 

0.45 -1.297 
0.4666 -1.293 
0.4833 -1.29 . 

0.5 -1.29 
.0.5166 -1.284 
0.5333 -1.284 

0.55 -1.281 
0.5666 -1.278 
0.5833 -1.274 

0.6 -1.271 
0.6166 -1.268 
0.6333 -1.268 

0.65 -1.265 
0.6666 -1.262 
0.6833 -1.259 

0.7 -1.255 
0.7166 -1.255 
0.7333 -1.249 

0.75 -1.249 
0.7666 -1.246 
0.7833 -1.243 

0.8 -1.239 
0.8166 -1.236 
0.8333 -1.233 

0.85 -1.233 
0.8666 -1.23 
0.8833 -1.227 

0.9 -.I ,224 
0.9166 -1.22 
0.9333 -1.22 

0.95 -1.217 
0.9666 -1.214 
0.9833 -1.211 

1 -1.208 
1.2 -1.176 
1.4 -1.144 
1.6 -1.115 
1.8 -1.087 
2 -1.058 

2.2 -1.03 
2.4 -1 .OOl 
2.6 -0.979 
2.8 -0.953 

Elapsed Displacement 
Time(min) (feet) 

-3 -0.928 
312 
3.4 
3.6 
3.8 
4 

4.2 
4.4 
4.6 
4.8 
5 

5.2 
5.4 
5.6 
5.8 
6 

6.2 
6.4 
6.6 
6.8 
7 

7.2 
7.4 
7.6 
7.8 
8 

8.2 
8.4 
8.6 
8.8 
9 

9.2 
9.4 
9.6 
9.8 
10 
12 
14 
16 
18 
20 
22 
24 
26 

-0.909 
-0.887 
-0.864 
-0.839 
-0.817 
-0.797 
-0.775 
-0.756 
-0.737 
-0.715 
-0.699 
-0.68 

-0.661 
-0.645 
-0.623 
-0.61 

-0.591 
-0.572 
-0.556 
-0.537 
-0.527 
-0.511 
-0.499 
-0.489 
-0.464 
-0.432 

-0.4 
-0.375 
-0.365 
-0.349 
-0.333 
-0.321 
-0.308 
-0.295 
-0.279 
-0.174 
-0.123 
-0.082 
-0.054 
-0.044 
-0.031 
-0.031 
-0.015 
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6. 12. 

Time (min) 

WELL TEST ANALYSIS 

/ Data Set: C:\WHITEO-l\SITEl l-l\GRAPHS\108lN.AQT 
! Date: 05/07/99 Time: 13: 14:24 

PROJECT INFORMATION 

i Company: Tetra Tech NUS 
~ Client: NSWC White Oak 
~ Project: CTO-298 

Test Well: 11 GW108 Slug In Test 
~ Test Date: March 5, 1999 

AQUIFER DATA 

( Saturated Thickness: 138.6 ft Anisotropy Ratio (Kz/Kr): 1 2 

WELL DATA 

I Initial Displacement: 2.222 ft Water Column Height: 37.79 ft 
,’ .- Casing Radius: 0.083 ft Wellbore Radius: 0.156 ft 

Screen Length: 10. ft . Grave-l- Pack Porosity: 0.3 

SOLUTION 
I 
i Aquifer Model: Unconfined 
i Solution Method: Bouwer-Rice 

K = 4.448E-06 ft/sec 
yo = 1.45 ft 



SLUG TEST DATA 
NSWC White Oak Monitoring Well 11 GWI 08 

Slug-Out Test March 5, 1999 

Elapsed Displacement 
Time (rnin) (feet) 

0 
0.0083 
0.0166 
0.025 
0.0333 
0.0416 

0.05 
0.0583 
0.0666 
0.075 
0.0833 
0.0916 

0.1 
0.1083 
0.1166 
0.125 

0.1333 
0.1416 

0.15 
0.1583 
0.1666 
0.175 

0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 

0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 

0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 

0.3333 
0.35 

0.3666 
0.3833 

0.4 
0.4166 

1.217 
1.172 
1.207 
1.16 

1.153 
1.185 
1.163 
1.147 
1.16 
1.153 
1.157 
1.157 
1.153 
1.153 
1.15 

1.153 
1.15 
1.15 

1.147 
1.144 
1.144 
1.141 
1.137 
1.137 
1.137 
1.134 
1.134 
1.131 
1.131 
1.125 
1.125 
1.125 
1.122 
1.122 
1.118 
1.118 
1.115 
1.118 
1.115 
1.112 
1.109 
1.106 
1.102 
1.102 
1.096 

Elapsed Displacement Elapsed Displacemenl 
Time (min) (feet) Time (min) (feet) 

0.4333 1.096 3.4 0.759 
0.45 1.09 

0.4666 1.09 
0.4833 1.087 

0.5 1.083 
0.5166 1.08 
0.5333 1.08 

0.55 1.077 
0.5666 1.074 
0.5833 1.074 

0.6 1.071 
0.6166 1.068 
0.6333 1.064 

0.65 1.064 
0.6666 1.061 
0.6833 1.061 

0.7 1.058 
0.7166 1.055 
0.7333 1.052 

0.75 1.048 
0.7666 1.048 
0.7833 1.045 

0.8 1.045 
0.8166 1.042 
0.8333 1.039 

0.85 1.036 
0.8666 1.036 
0.8833 1.033 

0.9 1.029 
0.9166 1.029 
0.9333 1.026 

0.95 1.023 
0.9666 1.02 
0.9833 1.02 

1 1.02 
1.2 0.991 
1.4 0.966 
1.6 0.944 
1.8 0.921 
2 0.899 

2.2 0.88 
2.4 0.858 
2.6 0.836 
2.8 0.816 
3 0.797 

3.2 0.775 

3.6 0.743 
3.8 0.727 
4 0.705 

4.2 0.689 
4.4 0.664 
4.6 0.661 
4.8 0.642 
5 0.619 

5.2 0.61 
5.4 0.6 
5.6 0.578 
5.8 0.565 
6 0.553 

6.2 0.537 
6.4 0.53 
6.6 0.521 
6.8 0.505 
7 0.492 

7.2 0.483 
7.4 0.473 
7.6 0.467 
7.8 0.451 
8 0.441 

8.2 0.435 
8.4 0.425 
8.6 0.416 
8.8 0.406 
9 0.397 

9.2 0.387 
9.4 0.381 
9.6 0.371 
9.8 0.362 
10 0.356 
12 0.279 
14 0.219 
16 0.184 
18 0.152 
20 0.117 
22 0.101 
24 0.085 
26 0.073 
28 0.057 
30 0.054 
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WELL TEST ANALYSIS 

Data Set: C:\WHITEO-ISITE 1 -1\GRAPHS\1080UT.AQT 
Date: 05/07/99 Time: 13:29:19 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 1 I GW108 Slug Out Test 
Test Date: March 5, 1999 

c 

I 
I- 

i 

Saturated Thickness: 138.6 ft 

Initial Displacement: 2.504 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1. 

WELL DATA 

Water Column Height: 37.79 ft 
Wellbore Radius: 0.156 ft 
Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 3.89E-06 ft/sec 
Solution Method: Bouwer-Rice yo.= 1.137ft 



SLUGTESTDATA 
NSWC White Oak Monitoring WellllGWiO9 

Slug-In Test March 5, 1999 

Elapsed Displacement 
Timeimin) (feet) 

0 0 
0.0033 -0.015 
0.0066 -0.015 

0.01 -0.015 
0.0133 -0.031 
0.0166 0 

0.02 -0.015 
0.0233 -0.015 
0.0266 -1.234 

0.03 -0.664 
0.0333 -1.44 
0.0366 -1.709 

0.04 -1.471 
0.0433 -1.551 
0.0466 -1.345 

0.05 -1.171 
0.0533 -1.139 
0.0566 -1.107 

0.06 -1.535 
0.0633 -0.838 
0.0666 -1.171 

0.07 -0.997 
0.0733 -1.155 

'0.0766 -1.06 
0.08 -1.266 

0.0833 -1.076 
0.0866 -1.076 

0.09 -1.06 
0.0933 -1.076 
0.0966 -1.044 

0.1 -0.965 
0.1033 -1.076 
0.1066 -1.06 

0.11 -0.981 
0.1133 -1.028 
0.1166 -1.013 

0.12 -1.013' 
0.1233 -1.013 
0.1266 -0.997 

0.13 -0.997 
0.1333 -0.981 
0.1366 -0.997 

0.14 -0.981 

Elapsed Displacemenl 
Time(min) (feet) 

0.1433 -0.965 

Elapsed Displacement 
Time(min) (feet) 

0.2866 -0.775 
0.1466 -0.965 0.29 -0.775 

0.15 -0.965 0.2933 -0.775 
0.1533 -0.949 0.2966 -0.775 
0.1566 -0.933 0.3 -0.759 

0.16 -0.87 0.3033 -0.759 
0.1633 -0.965 0.3066 -0.759 
0.1666 -0.933 0.31 -0.759 

0.17 -0.918 0.3133 -0.759 
0.1733 -0.918 0.3166 -0.743 
0.1766 -0.918 0.32 -0.743 

0.18 -0.902 0.3233 -0.743 
0.1833 -0.902 0.3266 -0.743 
0.1866 -0.902 0.33 -0.743 

0.19 -0.902 0.3333 -0.743 
0.1933 -0.886 0.35 -0.712 
0.1966 -0.886 ,0.3666 -0.696 

0.2 -0.886 0.3833 -0.696 
0.2033 -0.87 0.4 -0.68 
0.2066 -0.87 0.4166 -0.664 

0.21 -0.87 0.4333 -0.648 
0.2133 -0.854 0.45 -0.633 
0.2166 -0.854 0.4666 -0.633 
0.22 -0.854 0.4833 -0.617 

0.2233 -0.854 0.5 -0.601 
0.2266 -0.838 0.5166 -0.601 

0.23 -0.838 0.5333 -0.585 
0.2333 -0.838 0.55 -0.585 
0.2366 -0.838 0.5666 -0.569 

0.24 -0.838 0.5833 -0.569 
0.2433 -0.823 0.6 -0.554 
0.2466 -0.823 0.6166 -0.538 

0.25 -0.823 0.6333 -0.538 
0.2533 -0.807 0.65 -0.522 
0.2566 -0.807 0.6666 -0.522 

0.26 -0.807 0.6833 -0.506 
0.2633 -0.807 0.7 -0.506 
0.2666 -0.791 0.7166 -0.506 

0.27 -0.791 0.7333 -0.49 
0.2733 -0.791 0.75 -0.49 
0.2766 -0.791 0.7666 -0.49 

0.28 -0.791 0.7833 -0.474 
0.2833 -0.775 0.8 -0.474 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 11 GW109 

Elapsed Displacement 
Time (min) (feet) 

0.8166 -0.459 
0.8333 -0.459 

0.85 -0.443 
0.8666 -0.443 
0.8833 -0.443 

0.9 -0.443 
0.9166 -0.427 
0.9333 -0.427 
0.95 -0.427 

0.9666 -0.411 
0.9833 -0.411 

1 -0.411 
1.2 -0.364 
1.4 -0.316 
1.6 -0.3 
1.8 -0.269 
2 -0.253 

2.2 -0.22 1 
2.4 -0.205 
2.6 -0.205 
2.8 -0.174 
3 -0.174 

3.2 -0.158 
3.4 -0.142 

Slug-In Test March 5, 1999 

Elapsed Displacement 
Time (min) (feet) 

3.6 -0.126 
3.8 -0.126 
4 -0.11 

4.2 -0.11 
4.4 -0.11 
4.6 -0.094 
4.8 -0.094 
5 -0.094 

5.2 -0.094 
5.4 -0.094 
5.6 -0.079 
5.8 -0.094 
6 -0.079 

6.2 -0.079 
6.4 -0.079 
6.6 -0.079 
6.8 -0.079 
7 -0.079 

7.2 -0.063 
7.4 -0.063 
7.6 -0.063 
7.8 -0.063 
8 -0.063 

8.2 -0.063 

Elapsed Displacer= 
Time (min) (feet)) 

8.4 -0.06:3 
8.6 -0.06:3 
8.8 -0.04;7 
9 -0.04;7 

9.2 -0.04;7 
9.4 -0.04;7 
9.6 -0.047 
9.8 -0.04;7 

IO -0.04;7 

12 -0.03’1 
14 -0.03’1 
16 -0.03’1 
18 -0.03’1 
20 -0.03:1 
22 -0.0311 
24 -0.0311 
26 -0.0311 
28 -0.047' 
30 -0.04i 
32 -0.047 
34 -0.04i 
36 -0.04i 

.-“- .--. _I-_ ----_ ._.-,., _ .,.- a --,._ _ ._-_- -^- . . .---. - ~~~ 
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WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITEl 1 -l\GRAPHS\lOSIN.AQT 
Date: 05/07/99 Time: 13:30:54 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 11 GW109 Slug In Test 
Test Date: March 5, 1999 

I- 

AQUIFER DATA 
t / Saturated Thickness: 136.6 ft Anisotropy Ratio (Kz/Kr): 1 L 

WELL DATA 

Initial Displacement: 1.709 ft Water Column Height: 42.05 ft 
Casing Radius: 0.083 ft 

~ Screen Length: 10. ft 
Wellbore Radius: 0.156 ft 
Gravel Pack Porosity: 0.3 

SOLUTION 

~ Aquifer Model: Unconfined 
1 Solution Method: Bouwer-Rice 
i 

K = 1.483E-05 ft/sec 
y0 = 0.6176 ft 



, ,  . * ._  

SLUG TEST DATA 
NSWC White Oak Monitoring Well 11 GWI 09 

Slug-Out Test March 5, 1999 

Elapsed Displacement 
Time (min) (feet) 

0 3.007 
0.0033 1.519 
0.0066 1.313 
0.01 1.25 

0.0133 1.218 
0.0166 1.25 

0.02 1.171 
0.0233 1.218 
0.0266 1.218 

0.03 1.171 
0.0333 1.155 
0.0366 1.202 

0.04 1.202 
0.0433 1.139 
0.0466 1.139 

0.05 1.123 
0.0533 1.06 
0.0566 1.076 

0.06 0.838 
0.0633 0.965 
0.0666 1.108 

0.07 1.076 
0.0733 1.028 
0.0766 1.06 

0.08 1.013 
0.0833 1.013 
0.0866 1.013 

0.09 1.013 
0.0933 0.997 
0.0966 0.981 

0.1 0.981 
0.1033 0.981 
0.1066 0.965 

0.11 0.965 
0.1133 0.965 
0.1166 0.949 

0.12 0.949 
0.1233 0.933 
0.1266 0.933 

0.13 0.933 
0.1333 0.933 
0.1366 0.918 

0.14 0.918 

0.1466 0.918 
0.15 0.902 

0.1533 0.902 . 
0.1566 0.902 

0.16 0.886 
.0.1633 0.886 
0.1666 0.886 

0.17 0.886 
0.1733 0.886 
0.1766 0.87 

0.18 0.87 
0.1833 0.87 
0.1866 0.87 
0.19 0.854 

0.1933 0.854 
0.1966 0.854 

0.2 0.854 
0.2033 0.838 
0.2066 0.838 

0.21 0.838 
0.2133 0.838 
0.2166 0.823 

0.22 0.823 
0.2233 0.823 
0.2266 0.823 

0.23 0.823 
0.2333 0.807 
0.2366 0.807 

0.24 0.807 
0.2433 0.807 
0.2466 0.807 

0.25 0.807 
0.2533 0.791 
0.2566 0.791 

0.26 0.791 
0.2633 0.791 
0.2666 0.791 

0.27 0.775 
0.2733 0.775 
0.2766 0.775 

0.28 0.775 
0.2833 .0.??5 

Elapsed Displacemeni 
Time (min) (feet) 

.0.1433 0.918 

Elapsed Displace= 
Time (min) (feet) 

0.2866 . 0.759 
0.29 0.759 

0.2933 0.759 
0.2966 0.759 

0.3 0.759 
0.3033 0.759 
0.3066 0.75'9 

0.31 0.74#4 
0.3133 0.7404 
0.3166 0.7414 

0.32 0.7414 
0.3233 0.744 
0.3266 0.728 

0.33 0.728 
0.3333 0.728 

0.35 0.7213 
0.3666 0.712 
0.3833 0.696 

0.4 0.66 
0.4166 0.68, 
0.4333 0.664 

0.45 0.64!3 
0.4666 0.64!3 
0.4833 0.63:3 

0.5 0.61:7 
0.5166 0.61;7 
0.5333 0.601 

0.55 0.60'1 
0.5666 0.58!5 
0.5833 0.569 

0.6 0.569 
0.6166 0.55:3 
0.6333 0.55:3 

0.65 0.5313 
0.6666 0.538 
0.6833 0.5313 

0.7 0.522 
0.7166 0.522 
0.7333 0.506 

0.75 0.506 
0.7666 0.49 
0.7833 0.49 

0.8 0.49 - 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 11 GW109 

Slug-Out Test March 5, 1999 

Elapsed Displacement 
Time (min) (feet) 

0.8166 0.474 
0.8333 0.474 

0.85 0.474 
0.8666 0.459 
0.8833 0.459 

0.9 0.459 
0.9166 0.443 
0.9333 0.443 
0.95 0.443 

0.9666 0.427 
0.9833 0.427 

1 0.427 
1.2 0.364 
1.4 0.316 
1.6 0.3 
1.8 0.269 
2 0.253 

2.2 0.221 
2.4 0.205 
2.6 0.189 

Elapsed Displacement 
Time (min) (feet) 

2.8 
3 

0.174 
0.174 

3.2 0.158 
3.4 0.142 
3.6 0.142 
3.8 0.126 
4 0.126 

4.2 0.11 
4.4 0.11 
4.6 0.11 
4.8 0.095 
5 0.095 

5.2 0.095 
5.4 0.095 
5.6 0.079 
5.8 0.079 
6 0.079 

6.2 0.079 
6.4 0.079 
6.6 0.079 

’ Elapsed 
Time (min) 

Displacement 
(feet) 

7 0.063 
6.8 

7.2 

0.063 

0.063 
7.4 0.063 
7.6 0.063 
7.8 0.063 
8 0.063 

8.2 0.063 
8.4 0.063 
8.6 0.063 
8.8 0.047 
9 0.047 

9.2 0.047 
9.4 0.047 
9.6 0.047 
9.8 0.047 
IO 0.047 
12 0.047 
14 0.047 



0.01 
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Time (min) 

16. 20. 

WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITEl 1 -l\GRAPHS\l OSOUT.AQT 
Date: 05/07/99 Time: 13:31 :18 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 11 GW109 Slug Out Test 
Test Date: March 5, 1999 

AQUIFER DATA 

Saturated Thickness: 136.6 ft Anisotropy Ratio (Kz/Kr): 1 -2 

WELL DATA 

Initial Displacement: 3.007 ft Water Column Height: 42.05 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.156 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

I SOLUTION 

Aquifer Model: Unconfined K = 1.912E-05 ft/sec 
Solution Method: Bouwer-Rice y0 = 0.7738 ft 



SLUGTESTDATA 
NSWCWhite Oak Monitoring Well 11GWllO 

Slug-In Test March 7, 1999 

Elapsed Displacemenl 
Time (min) (feet) 

-0.003 0 
0.0083 
0.0166 
0.025 

0.0333 
0.0416 

0.05 
0.0583 
0.0666 
0.075 

0.0833 
0.0916 

0.1 
0.1083 
0.1166 
0.125 
0.1333 
0.1416 

0.15 
0.1583 
0.1666 
0.175 

0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 
0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 
0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 
0.3333 

0.35 

-0.019 
-2.156 
-1.837 
-1.314 
-1.614 
-2.121 
-2.022 
-1.499 
-1.818 
-1.866 
-1.754 
-2.061 
-1.844 
-1.959 
-1.78 
-1.908 
-1.789 
-1.754 
-1.758 
-1.754 
-1.761 
-1.751 
-1.754 
-1.754 
-1.751 
-1.751 
-1.748 
-1.758 
-1.758 
-1.758 
-1.754 
-1.754 
-1.751 
-1.751 
-1.751 
-1.748 
-1.745 
-1.748 
-1.748 
-1.735 
-1.735 

0.3666 -1.732 

Elapsed Displacement 
Time(min) (feet) 

0.3833 -1.732 
0.4 -1.732 2.4 

0.4166 -1.729 2.6 
0.4333 -1.732 2.8 

0.45 -1.735 3 
0.4666 -1.732 3.2 
0.4833 -1.732 3.4 

0.5 -1.722 3.6 
0.5166 -1.726 3.8 
0.5333 -1.729 4 

0.55 -1.726 4.2 
0.5666 -1.726 4.4 
0.5833 -1.719 4.6 

0.6 -1.719 4.8 
0.6166 -1.716 5 
0.6333 -1.716 5.2 

0.65 -1.713 5.4 
016666 -1.706 5.6 
0.6833 -1.713 5.8 

0.7 -1.71 6 
0.7166 -1.713 6.2 
0.7333 -1.706 6.4 

0.75 -1.703 6.6 
0.7666 -1.703 6.8 
0.7833 -1.703 7 

0.8 -1.697 7.2 
0.8166 -1.703 7.4 
.0.8333 -1.697 7.6 

0.85 -1.697 7.8 
0.8666 -1.697 8 
0.8833 -1.691 8.2 

0.9 -1.691 8.4 
0.9166 -1.691 8.6 
0.9333 -1.681 8.8 

0.95 -1.687 9 
0.9666 -1.681 9.2 
0.9833 -1.684 9.4 

1 -1.681 9.6 
1.2 -1.655 9.8 
1.4 -1.643 10 
1.6 -1.624 12 
1.8 -1.604 14 
2 -i:585 16 

Elapsed Displacement 
Time(min) (feet) 

2.2 -1.566 
-1.547 
-1.531 
-1.518 
-1.499 
-1.496 
-1.474 
-1.461 
-1.451 
-1.432 
-1.413 

-1.4 
-1.384 
-1.378 
-1.362 
-1.333 
-1.343 
-1.327 
-1.314 
-1.301 
-1.288 
-1.276 
-1.25 

-1.257 
-1.247 
-1.228 
-1.221 
-1.209 
-1.199 
-1.177 
-1.167 
-1.17 

-1.148 
-1.145 
-1.126 
-1.116 

-1.1 
-1.103 
-1.084 
-1.075 
-0.976 
-0.89 
-0.81 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well llGW110 

Slug-In Test March 7, 1999 

Elapsed Displacement 
Time (min) (feet) 

20 -0.669 
22 -0.609 
24 -0.555 
26 -0.51 
28 -0.465 
30 -0.417 
32 -0.37 

Elapsed Dis@acemeni 
Time (min) (feet) 

34 -0.341 
36 -0.306 
38 -0.274 
40 -0.248 
42 -0.226 
44 -0.204 
46 -0.181 
48 -0.156 

Elapsed Displacement 
Time (min) 7 (feet) 

50 
52 
54 
56 
58 
60 
62 
64 
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WELL TEST ANALYSIS 

i Data Set: C:\WHITEO-l\SITEll -l\GRAPHS\l lOIN.AQT 
/ Date: 05/07/99 Time: 13:31:55 
/ 

I PROJECT INFORMATION 

) Company: Tetra Tech NUS 
: Client: NSWC White Oak 
i Project: CTO-298 

Test Well: 1 lGW110 Slug In Test 
Test Date: March 7, 1999 

- 

L 

AQUIFER DATA 

Saturated Thickness: 124.5 ft Anisotropy Ratio (Kz/Kr): 1 -2 

WELL DATA 

Initial Displacement: 2.156 ft Water Column Height: 50.81 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.156 ft 
Screen Length: 10. ft Gravel-Pack Porosity: 0.3 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

K = 1.635E-06 ft/sec 
yO= 1.776ft I 



SLUGTESTDATA 
NSWC White Oak Monitoring Well IlGWllO 

Slug-Out Test March 7, 1999 

Elapsed Displacemen 
Time(min) (feet) 

0 3.144 
Time(min) 

0.3833 
0.0083 2.216 0.4 
0.0166 1.869 0.4166 
0.025 1.888 0.4333 

0.0333 1.859 0.45 
0.0416 1.945 0.4666 

0.05 1.878 0.4833 
0.0583 1.849 0.5 
0.0666 1.837 0.5166 
0.075 1.856 0.5333 

0.0833 1.821 0.55 
0.0916 1.853 0.5666 

0.1 1.814 0.5833 
0.1083 1.83 0.6 
0.1166 1.824 0.6166 
0.125 1.843 0.6333 

0.1333 1.821 0.65 
0.1416 1.827 0.6666 

0.15 1.811 0.6833 
0.1583 1.818 0.7 
0.1666 1.792 0.7166 
0.175 1.818 0.7333 

0.1833 1.824 0.75 
0.1916 1.824 0.7666 

0.2 1.814 0.7833 
0.2083 1.811 0.8 
0.2166 1.808 0.8166 
0.225 1.808 0.8333 

0.2333 1.811 0.85 
0.2416 1.805 0.8666 

0.25 1.805 0.8833 
0.2583 1.805 0.9 
0.2666 1.802 0.9166 
0.275 1.798 0.9333 
0.2833 1.808 0.95 
0.2916 1.802 0.9666 

0.3 1.808 0.9833 
0.3083 1.805 1 
0.3166 1.802 1.2 
0.325 1.805 1.4 

0.3333 1.808 1.6 
0.35 1.808 1.8 

0.3666 1,798 2 

Elapsed Displacemen 
.(feet) 
1.792 
1.792 
1.786 
1.789 . 
1.789 
1.779 
1.776 
1.776 
1.776 
1.77 
1.773 
1.763 
1.767 
1.763 
1.776 
1.76 
1.77 

1.767 
1.77 
1.77 
1.76 

1.757 
1.754 
1.751 
1.754 
1.754 
1.744 
1.741 
1.744 
1.744 
1.738 
1.735 
1.751 
1.741 
1.744 
1.744 
1.744 
1.728 
1.709 
1.696 
1.677 
1.671 
1.652 

Elapsed Displace= 
Time(min) (feet) 

2.2 _ 1.63(? 
2.4 
2.6 
2.8 
3 

3.2 
3.4 
3.6 
3.8 
4 

4.2 
4.4 
4.6 
4.8 
5 

5.2 
5.4 
5.6 
5.8 
6 

6.2 
6.4 
6.6 
6.8 
7 

7.2 
7.4 
7.6 
7.8 
8 

8.2 
8.4 
8.6 
8.8 
9 

9.2 
9.4 
9.6 
9.8 
10 
12 
14 
16 

1.626 
1.61 
1.61 

1.582 
1.575 
1.569 
1.566 
1.534 
1.527 
1.508 
1.508 
I.499 
1.476 
1.476 
1.457 
1.451 
1.441 
1.419 
1.425 
1.413 

1.4 
1.387 
1.377 
1.365 
1.355 
1.342: 
1.336 
1.326 
1.31 

1.3231 
1.291 
1.2751 
I.2661 
1.263' 
1.266' 
1.243' 
1.234, 
1.231 
1.221 
I.1451 
1.0591 
0.985% 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 1 1GWllO 

Slug-Out Test March 7, 1999 

Elapsed Displacemen, 
Time (min) (feet) 

18 0.934 

20 0.877 
22 0.813 
24 0.755 
26 0.711 
28 0.669 
30 0.625 
32 0.602 
34 0.551 
36 0.523 
38 0.5 
40 0.472 
42 0.449 
44 0.43 
46 0.411 

Elapsed Displacement 
Time (min) (feet) 

48 0.382 
50 0.373 
52 0.36 
54 0.334 
56 0.331 
58 0.315 
60 0.309 
62 0.299 
64 0.28 
66 0.277 
68 0.271 
70 0.264 
72 0.258 
74 0.252 
76 0.242 

Elapsed Displacement 
Time (min) 

78 
(feet) 
0.242 

80 0.229 
82 0.22 
84 0.229 
86 0.216 
88 0.213 
90 0.207 
92 0.204 
94 0.2 
96 0.194 
98 0.194 
100 0.181 
120 0.172 
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WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITEl 1 -l\GRAPHS\l 1 OOUT.AQT 
Date: 05/07/99 Time: 13:32:26 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 11 GWl 10 Slug Out Test 
Test Date: March 7, 1999 

AQUIFER DATA 

Saturated Thickness: 124.5 ft Anisotropy Ratio (Kz/Kr): 1 --I 

WELL DATA 

Initial Displacement: 3.144 ft Water Column Height: 50.81 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.156 ft 
Screen Length: 10. ft Gravei Pack Porosity: 0.3 

* SOLUTION 

Aquifer Model: Unconfined K = l.O9E-06 ft/sec 
Solution Method: Bouwer-Rice y0 = 1.654 ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well 1 IGWl 11 

Slug-In Test March 7, 1999 

Elapsed Displacement 
Time (min) (feet) 

-0.015 0 
0.0083 
0.0166 
0.025 

0.0333 
0.0416 

0.05 
0.0583 
0.0666 
0.075 
0.0833 
0.0916 

0.1 
0.1083 
0.1166 
0.125 

0.1333 
0.1416 

0.15 
0.1583 
0.1666 
0.175 

0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 

0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 

0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 

0.3333 
0.35 

Elapsed Displacement 
Time (min) (feet) 

0.3833 -1.692 

Elapsed Displacement 
Time (min) (feet) 

2.2 -1.36 

0.3666 

0 0.4 -1.701 2.4 -1.363 
-0.015 0.4166 -1.695 2.6 -1.22 
-15.451 0.4333 -1.698 2.8 -1.217 
-1.418 0.45 -1.698 3 -1.214 
-1.465 0.4666 -1.695 3.2 -1.21 

-2.1 0.4833 -1.698 3.4 -1.086 
-1.759 0.5 -1.695 3.6 -1.083 

-1.8 0.5166 -1.695 3.8 -1.08 
-1.727 0.5333 -1.689 4 -1.086 
-1.717 0.55 -1.695 4.2 -1.077 
-1.717 0.5666 -1.695 4.4 -1.073 
-1.72 0.5833 -1.695 4.6 -1.07 

-1.717 0.6 -1.695 4.8 -1.07 
-1.714 0.6166 -1.692 5 -0.936 
-1.714 0.6333 -1.695 5.2 -0.936 
-1.714 0.65 -1.695 5.4 -0.936 
-1.714 016666 -1.695 5.6 -0.927 
-1.714 0.6833 -1.695 5.8 -0.924 
-1.711 0.7 -1.695 6 -0.927 
-1.714 0.7166 -1.685 6.2 -0.92 
-1.711 0.7333 -1.692 6.4 -0.927 
-1.711 0.75 -1.692 6.6 -0.917 
-1.705 0.7666 -1.692 6.8 -0.917 
-1.708 0.7833 -1.692 7 -0.908 
-1.711 0.8 -1.692 7.2 -0.908 
-1.708 0.8166 -1.692 7.4 -0.901 
-1.698 0.8333 -1.689 7.6 -0.901 
-1.705 0.85 -1.692 7.8 -0.905 
-1.708 0.8666 -1.689 8 -0.898 
-1.708 0.8833 -1.689 8.2 -0.895 
-1.705 0.9 -1.689 8.4 -0.895 
-1.701 0.9166 -1.689 8.6 -0.889 
-1.705 0.9333 -1.685 8.8 -0.889 
-1.698 0.95 -1.682 9 -0.885 
-1.705 0.9666 -1.685 9.2 -0.882 
-1.705 0.9833 -1.689 9.4 -0.879 
-1.705 1 -1.685 9.6 -0.879 
-1.701 1.2 -1.618 9.8 -0.873 
-1.701 1.4 -1.603 10 -0.879 
-1.701 1.6 -1.373 12 -0.854 
-1.692 1.8 -1.376 14 -0.838 
-1.692 2 -1 .ji 16 -0.831 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well IlGWll 1 

Slug-In Test March 7, 1999 

Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time (min) (feet) 

18 -0.818 48 -0.701 
20 -0.809 50 -0.691 
22 -0.793 52 -0.685 
24 -0.79 54 -0.675 
26 -0.783 56 -0.672 
28 -0.774 58 -0.666 
30 -0.771 60 -0.662 
32 -0.758 62 -0.656 
34 -0.748 64 -0.65 
36 -0.739 66 -0.646 
38 -0.732 68 -0.637 
40 -0.729 70 -0.63 
42 -0.723 72 -0.627 
44 -0.713 74 -0.621, 
46 -0.707 76 -0.615 

Elapsed Displacement 
Time (min) (feet)) 

78 -0.61!5 
80 -0.6013 
82 -0.602 
84 -0.59!5 
86 -0.589 
88 -0.586 
90 -0.579 
92 -0.57 
94 -0.567 
96 -0.56 
98 -0.551 
100 -0.548 
120 -0.49 
140 -0.4311 
160 -0.388 - 



1. 

0.1 

0 
0 

0.01 I I I I I I I 1 1 III I II II 1 II 1 11 
0. 40. 80. 120. 160. 200. 

Time (min) 

I 

/ WELL TEST ANALYSIS 
/ 
/ Data Set: C:\WHITEO-l\SITEll -l\GRAPHS\l 11 IN.AQT 
/ Date: 05/10/99 Time: 15:02:50 
I 
I PROJECT INFORMATION 
/ 
/ Company: Tetra Tech NUS 
~ Client: NSWC White Oak 

Project: CTO-298 
~ Test Well: 11 GWl 11 Slug In Test 

Test Date: March 7, 1999 

AQUIFER DATA 

/ Saturated Thickness: 11.98 ft Anisotropy Ratio (Kz/Kr): 1, 

WELL DATA 

Initial Displacement: 2.1 ft Water Column Height: 11.98 ft 
I Casing Radius: 0.083 ft Wellbore Radius: 0.33 ft 

Screen Length: 10. ft Gravel -Pack Porosity: 0.3 I 

SOLUTION 

i Aquifer. Model: Unconfined 
/ Solution Method: Bouwer-Rice 
I 

K = 1 .162E-05 ft/sec 
yO= 1.756ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well IlGWlll 

Slug-Out Test March 8, 1999 

0 1.446 0.3833 1.006 2.2 . 0.337' 
0.0083 1.43 0.4 0.997 2.4 0.3Oi! 
0.0166 1.42 0.4166 0.984 2.6 0.2741 
0.025 1.411 0.4333 0.981 . 2.8 0.251 

0.0333 1.395 0.45 0.968 3 0.223 
0.0416 1.379 0.4666 0.959 3.2 0.203 

0.05 1.357 0.4833 0.946 3.4 0.1841 
0.0583 1.35 0.5 0.933 3.6 0.166 
0.0666 1.334 0.5166 0.923 3.8 0.156 
0.075 1.328 0.5333 0.917 4 0.143 

0.0833 1.309 0.55 0.898 4.2 0.133 
0.0916 1.293 0.5666 0.888 4.4 0.124. 

0.1 1.287 0.5833 0.882 4.6 0.111 
0.1083 1.277 0.6 0.866 4.8 0.108 
0.1166 1.264 0.6166 0.866 5 0.101 
0.125 1.255 0.6333 0.847 5.2 0.0981 
0.1333 1.248 0.65 0.841 5.4 0.0891 
0.1416 1.242 0.6666 0.831 5.6 0.082 

0.15 1.233 0.6833 0.831 5.8 0.079 
0.1583 1.21 0.7 0.815 6 0.073 
0.1666 1.201 0.7166 0.809 6.2 0.07 
0.175 1.191 0.7333 0.796 6.4 0.066 

0.1833 1.191 0.75 0.799 6.6 0.07 
0.1916 1.182 0.7666 0.78 6.8 0.063 

0.2 1.166 0.7833 0.771 7 0.06 
0.2083 1.166 0.8 0.767 7.2 0.06 
0.2166 1.156 0.8166 0.767 7.4 0.057 
0.225 1.15 0.8333 0.758 7.6 0.063 

0.2333 1.14 0.85 0.745 7.8 0.054 
0.2416 1.134 0.8666 0.742 8 0.054. 

0.25 1.124 0.8833 0.736 8.2 0.054. 
0.2583 1.115 0.9 0.716 8.4 0.054 
0.2666 1.115 0.9166 0.71 8.6 0.05 
0.275 1.096 0.9333 0.713 8.8 0.05 

0.2833 1.099 0.95 0.694 9 0.05 
0.2916 1.089 0.9666 0.691 9.2 0.047 

0.3 1.083 0.9833 0.681 9.4 0.047 
0.3083 1.076 1 0.675 9.6 0.047 
0.3166 1.07 1.2 0.595 9.8 0.047 
0.325 1.057 1.4 0.541 10 0.047 

0.3333 1.048 1.6 .0.471 12 0.05 
0.35 1.045 1.8. 0.43 14 0.047 

0.3666 1:019 2 0.3f5 16 0.05 - 



SLUG TEST DATA c ;I; -” ’ 
NSWC White Oak Monitoring Well 1 IGWI 11 

Slug-Out Test March 8, 1999 

Elapsed Displacement Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time (min) (feet) Time (min) (feet) 

18 0.054 32 0.063 46 0.047 
20 0.047 34 0.06 48 0.05 
22 0.05 36 0.06 50 0.05 
24 0.06 38 0.047 52 0.054 
26 0.06 40 0.05 54 0.066 
28 0.05 42 0.054 56 0.063 
30 0.057 44 0.063 
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WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITEl 1 -l\GRAPHS\l 1 lOUT.AQT 
Date: 05/07/99 Time: 13:48:08 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 11 GWl 11 Slug Out Test 
Test Date: March 8, 1999 

AQUIFER DATA 

Saturated Thickness: 11.98 ft Anisotropy Ratio (Kz/Kr): 1 -..A 

WELL DATA 

Initial Displacement: 1.446 ft Water Column Height: 11.98 ft 
Casing Radius: 0.063 ft Wellbore Radius: 0.33 ft 
Screen Length: t ft Gravei-Pack Porosity: 0.3 

I SOLUTION 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

K = 4.658E-05 ft/sec 
yo= 1.19ft 



SLUG TEST DATA 
NSWC White Oak Monitoring Well 11 GWl 11 

Second Slug-Out Test March 8, 1999 

0.0083 3.157 0.4 
0.0166 3.259 0.4166 
0.025 2.743 0.4333 
0.0333 2.739 0.45 
0.0416 2.724 0.4666 

0.05 2.698 0.4833 
0.0583 2.685 0.5 
0.0666 2.669 0.5166 
0.075 2.653 0.5333 
0.0833 2.638 0.55 
0.0916 2.622 0.5666 

0.1 2.599 0.5833 
0.1083 2.587 0.6 
0.1166 2.571 0.6166 
0.125 2.558 0.6333 
0.1333 2.539 0.65 
0.1416 2.526 0.6666 

0.15 2.516 0.6833 
0.1583 2.501 0.7 
0.1666 2.491 0.7166 
0.175 2.475 0.7333 

0.1833 2.466 0.75 
0.1916 2.446 0.7666 

0.2 2.44 0.7833 
0.2083 2.418 0.8 
0.2166 2.408 0.8166 
0.225 2.402 0.8333 

0.2333 2.392 0.85 
0.2416 2.373 0.8666 

0.25 2.367 0.8833 
0.2583 2.357 0.9 
0.2666 2.344 0.9166 
0.275 2.335 0.9333 
0.2833 2.319 0.95 
0.2916 2.309 0.9666 

0.3 2.303 0.9833 
0.3083 2.281 1 
0.3166 2.281 1.2 
0.325 2.265 1.4 
0.3333 2.258 1.6 

0.35 2.236 1.8 
0.3666 2.217 3 

Elapsed Displacemenl Elapsed Dis’placement 
Time (min) (feet) Time (min) (feet) 

0 1.303 0.3833 2.192 
2.179 
2.157 
2.144 
2.118 
2.099 
2.09 

2.074 
2.051 
2.032 
2.026 
2.01 
1.985 
1.981 
1.965 
1.94 
1.937 
1.921 
1.908 
1.895 
1.883 
1.863 
1.857 
1.841 
1.832 
1.819 

1.8 
1.793 
1.781 
1.771 
1.749 
1.746 
1.736 
1.723 
1.711 
1.698 
1.682 
1.672 
1.548 
1.449 
1.357 
1.284 

Elapsed Displacement 
Time fmin1 (feet) 

2.2 1.143 
2.4 1.086 
2.6 1.038 
2.8 0.997 
3 0.965 

3.2 0.933 
3.4 0.904 
3.6 0.882 
3.8 0.863 
4 0.844 

4.2 0.822 
4.4 0.809 
4.6 0.796 
4.8 0.783 
5 0.78 

5.2 0.764 
5.4 0.758 
5.6 0.761 
5.8 0.745 
6 0.742 

6.2 0.736 
6.4 0.732 
6.6 0.729 
6.8 0.726 
7 0.723 

7.2 0.723 
7.4 0.72 
7.6 0.72 
7.8 0.72 
8 0.716 

8.2 0.72 
8.4 0.713 
8.6 0.713 
8.8 0.713 
9 0.71 

9.2 0.71 
9.4 0.71 
9.6 0.716 
9.8 0.707 
10 0.707 
12 0.707 
14 0.707 
16 0.704 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 11 GWl 11 

Second Slug-Out Test March 8, 1999 

Elapsed Displacemenl 
Time (min) (feet) 

18 0.707 
20 0.704 
22 0.704 
24 0.704 
26 0.704 
28 0.707 
30 0.71 
32 0.716 
34 0.71 
36 0.704 
38 0.713 

Elapsed Displacemeni 
Time (min) (feet) 

40 0.704 
42 0.707 
44 0.704 
46 0.697 
48 0.71 
50 0.704 
52 0.713 
54 0.707 
56 0.72 
58 0.72 
60 0.726 

Elapsed Displace= 
Time (min) (feet) 

62 0.71r 
64 0.716 
66 0.71 
68 0.71 
70 0.716 
72 0.707 
74 0.716 
76 0.70;7 
78 0.70'1 
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WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITEl l -l\GRAPHS\l 1 iA.AQT 
Date: 05/07/99 Time: 13:36:04 

PROJECT INFORMATION 

j Company: Tetra Tech NUS 
Client: NSWC White Oak 

! Project: CTO-298 
/ Test Well: 1 IGWl 11 Second Slug Out Test 

Test Date: March 6, 1999 

AQUIFER DATA 

Saturated Thickness: 11.98 ft Anisotropy Ratio (Kz/Kr): 1 -2 

WELL DATA 

Initial Displacement: 3.259 ft Water Column Height: 11.98 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.33 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

Aquifer, Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

K = 2.066E-05 ft/sec 
yo = i .928 ft 



“. 

SLUGTESTDATA 
NSWC White Oak Monitoring Well 13GW02 

Slug-In Test March 3, 1999 

0 -0.009 0.3833 -0.905 2.2 . -0.848 
0.0083 -0.015 0.4 -0.902 2.4 -0.835 
0.0166 -1.53 0.4166 -0.899 2.6 -0.828 
0.025 -2.614 0.4333 -0.899 . 2.8 -0.822 

0.0333 -1.055 0.45 -0.899 3 -0.819 
0.0416 -1.208 0.4666 -0.899 3.2 -0.813 

0.05 -0.806 '0.4833 -0.895 3.4 -0.813 
0.0583 -1 .OOl 0.5 -0.895 3.6 -0.809 
0.0666 -1.208 0.5166 -0.895 3.8 -0.797 
0.075 -0.832 0.5333 -0.892 4 -0.797 
0.0833 -0.972 0.55 -0.892 4.2 -0.793 
0.0916 -1.026 0.5666 -0.892 4.4 -0.787 

0.1 -0.931 0.5833 -0.892 4.6 -0.781 
0.1083 -0.943 0.6 -0.892 4.8 -0.781 
0.1166 -0.934 0.6166 -0.892 5 -0.774 
0.125 -0.959 0.6333 -0.889 5.2 -0.7615 

0.1333 -0.921 0.65 -0.889 5.4 -0.7615 
0.1416 -0.969 0.6666 -0.889 5.6 -0.752 

0.15 -0.94 0.6833 -0.886 5.8 -0.75:2 
0.1583 -0.927 0.7 -0.886 6 -0.752 
0.1666 -0.946 0.7166 -0.886 6.2 -0.74!3 
0.175 -0.931 0.7333 -0.886 6.4 -0.742 

0.1833 -0.927 0.75 -0.886 6.6 -0.736 
0.1916 -0.934 0.7666 -0.883 6.8 -0.73:3 

0.2 -0.924 0.7833 -0.883 7 -0.726 
0.2083 -0.924 0.8 -0.88 7.2 -0.723 
0.2166 -0.924 0.8166 -0.88 7.4 -0.717 
0.225 -0.921 0.8333 -0.883 7.6 -0.70:7 

0.2333 h.918 0.85 -0.88 7.8 -0.70:7 
0.2416 -0.918 0.8666 -0.883 8 -0.69!5 

0.25 -0.918 0.8833 -0.88 8.2 -0.69'1 
0.2583 -0.915 0.9 -0.88 8.4 -0.69'1 
0.2666 -0.911 0.9166 -0.88 8.6 -0.69'1 
0.275 -0.915 0.9333 -0.88 8.8 -0.688 
0.2833 -0.911 0.95 -0.88 9 -0.682 
0.2916 -0.911 0.9666 -0.876 9.2 -0.675 

0.3 -0.911 0.9833 -0.876 9.4 -0.672 
0.3083 -0.908 1 -0.876 9.6 -0.669 
0.3166 -0.908 1.2 -0.87 9.8 -0.666 
0.325 -0.908 1.4 -0.864 10 -0.659 

0.3333 -0.908 1.6 -0.857 12 -0.612 
0.35 -0.908 1.8 -0.851 14 -0.58 

0.3666 -0.905 2 -0.844 16 -0.548 - 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 13GW02 

Slug-In Test March 3, 1999 

Elapsed Displacement 
Time (min) 

18 

(feet) 
-0.516 

20 -0.494 
22 -0.459 
24 -0.433 
26 -0.408 
28 -0.382 
30 -0.363 
32 -0.337 
34 -0.325 

-1 ;z;;;) Disp;;;nent 

36 -0.302 I 54 -0.178 
38 -0.286 56 -0.168 
40 -0.271 58 -0.156 
42 -0.255 60 -0.146 
44 -0.235 62 -0.137 
46 -0.226 64 -0.133 
48 -0.213 66 -0.127 
50 -0.194 68 -0.114 
52 -0.188 II 70 -0.111 
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WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITE13-l\GRAPHS\02IN.AQT 
Date: 05/07/99 Time: 13:49:44 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 13GW02 Slug In Test 
Test Date: March 3, 1999 

Saturated Thickness: 24.36 ft 

Initial Displacement: 2.614 ft 
Casing Radius: 0.063 ft 
Screen Length: 10. ft 

I 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (KtiKr): 1 2 

WELL DATA 

Water Column Height: 14.46 ft 
Wellbore Radius: 0.33 ft 
Gravel Pack Porosity: 0.3 

SOLUTION 

K = 2.267E-06 ft/sec 
yo.= 0.8937 ft 



SLUGTESTDATA 
NSWCWhiteOak Monitoring Well 13GW02 

Slug-Out Test March 3, 1999 

0.0083 0.985 0.4 
0.0166 0.615 0.4166 
0.025 2.237 0.4333 

0.0333 -0.264 0.45 
0.0416 1.354 0.4666 

0.05 0.991 0.4833 
0.0583 0.908 0.5 
0.0666 0.899 0.5166 
0.075 0.781 0.5333 

0.0833 0.911 0.55 
0.0916 0.704 0.5666 

0.1 0.918 0.5833 
0.1083 0.816 0.6 
0.1166 0.895 0.6166 
0.125 0.889 0.6333 

0.1333 0.87 0.65 
0.1416 0.895 6.6666 

0.15 0.87 0.6833 
0.1583 0.892 0.7 
0.1666 0.879 0.7166 
0.175 0.886 0.7333 

0.1833 0.883 0.75 
0.1916 0.879 0.7666 

0.2 0.883 0.7833 
0.2083 0.879 0.8 
0.2166 0.883 0.8166 
0.225 0.876 0.8333 
0.2333 0.879 0.85 
0.2416 0.879 0.8666 

0.25 0.876 0.8833 
0.2583 0.879 0.9 
0.2666 0.876 0.9166 
0.275 0.879 0.9333 
0.2833 0.876 0.95 
0.2916 0.876 0.9666 

0.3 0.876 0.9833 
0.3083 0.873 1 
0.3166 0.876 1.2 
0.325 0.876 1.4 

0.3333 0.876 1.6 
0.35 0.876 1.8 

0.3666 0.883 3 

Elapsed Displacement Elapsed Displacement Elapsed Displacement 
Time(min) (feet) Time(min) (feet) Time(min) (feet) 

0 4.875 0.3833 0.873 2.2 0.835 
0.873 2.4 0.832 
0.87 2.6 0.832 
0.873 2.8 0.822 
0.87 3 0.819 

0.876 3.2 0.816 
0.87 3.4 0.812 

0.873 3.6 0.809 
0.873 3.8 0.806 
0.87 4 0.803 

0.867 4.2 0.797 
0.873 4.4 0.793 
0.867 4.6 0.79 
0.87 4.8 0.787 
0.863 5 0.781 
0.873 5.2 0.777 
0.867 5.4 0.774 
0.863 5.6 0.774 
0.867 5.8 0.768 
0.867 6 0.765 
0.863 6.2 0.761 
0.87 6.4 0.758 

0.863 6.6 0.755 
0.863 6.8 0.752 
0.863 7 0.742 
0.863 7.2 0.739 
0.863 7.4 0.739 
0.863 7.6 0.736 
0.863 7.8 0.733 
0.863 8 0.73 
0.863 8.2 0.726 
0.86 8.4 0.726 
0.86 8.6 0.723 
0.86 8.8 0.714 
0.86 9 0.717 
0.86 9.2 0.71 
0.86 9.4 0.707 
0.86 9.6 0.707 

0.854 9.8 0.707 
0.851 10 0.698 
0.844 12 0.672 
0.844 14 0.64 

16 0.618 



_, .^._ 

SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 13GW02 

Slug-Out Test March 3, 1999 

Elapsed Displacement 
, Time (min) (feet) 

18 0.589 
20 0.567 
22 0.545 
24 0.526 
26 0.503 
28 0.487 
30 0.475 
32 0.452 
34 0.433 

Elapsed D&placement 
Time (min) (feet) 

36 0.424 
38 0.404 
40 0.388 
42 0.379 
44 0.363 
46 0.353 
48 0.341 
50 0.325 
52 0.322 

Elapsed Displace= 
Time (min) 

54 
(feet) 
0.3112 

56 0.302 
58 . 0.29 
60 0.28:3 
62 0.274 
64 0.264 
66 0.25!5 
68 0.25’1 
70 0.239 
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WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITE13-l\GRAPHS\020UT.AQT 
Date: 05/07/99 Time: 13:49:55 

PROJECT INFORMATION 

1 Company: Tetra Tech NUS 
1 Client: NSWC White Oak 

/ 
Project: CTO-298 
Test Well: 13GW02 Slug Out Test 
Test Date: March 3, 1999 

AQUIFER DATA 

Saturated Thickness: 24.36 ft Anisotropy Ratio (Kz/Kr): L 

I WELL DATA 

~ Initial Displacement: 0.991 ft Water Column Height: 14.46 ft 
Casing Radius: 0.063 ft Wellbore Radius: 0.33 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

K = 1.516E-06 ft/sec 
yo = 0.8627 ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well 13GW03 

Slug-in Test March 4, 1999 

Elapsed Displacemenl 
Time tmin) (feet) 

0 -2.689 
0.0083 -3.636 
0.0166 -2.323 
0.025 -0.756 

0.0333 -0.928 
0.0416 -0.94 

0.05 -1.093 
0.0583 -0.626 
0.0666 -1.055 
0.075 -0.883 
0.0833 -0.813 
0.0916 -1.004 

0.1 -0.819 
0.1083 -0.905 
0.1166 -0.921 
0.125 -0.845 

0.1333 -0.924 
0.1416 -0.88 

0.15 -0.883 
0.1583 -0.905 
0.1666 -0.874 
0.175 -0.896 

0.1833 -0.886 
0.1916 -0.88 

0.2 -0.889 
0.2083 -0.877 
0.2166 -0.886 
0.225 -0.886 

0.2333 -0.88 
0.2416 -0.883 

0.25 -0.883 
0.2583 -0.883 
0.2666 -0.886 
0.275 -0.88 
0.2833 -0.88 
0.2916 -0.88 

0.3 -0.88 
0.3083 -0.88 
0.3166 -0.88 
0.325 -0.88 

0.3333 -0.877 
0.35 -0.874 

0.3666 -0.87 

Elapsed Displacemenl Elapsed Displace,= 
Time(min) (feet) Time (min) (feet) 

.0.3833 -0.87 2.2 . -0.83:2 
0.4 

0.4166 
0.4333 

0.45 
0.4666 
'0.4833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 

0.75 
0.7666 
0.7833 

0.8 
0.8166 
0.8333 

0.85 
0.8666 
0.8833 

0.9 
0.9166 
0.9333 

0.95 
0.9666 
0.9833 

1 
1.2 
1.4 
1.6 
1.8. 
2 

-0.874 
-0.877 
-0.87 . 

-0.874 
-0.877 
-0.87 
-0.867 
-0.867 
-0.874 
-0.87 
-0.87 
-0.87 

-0.867 
-0.867 
-0.87 

-0.874 
-0.87 
-0.87 
-0.87 
-0.864 
-0.87 

-0.864 
-0.867 
-0.867 
-0.867 
-0.867 
-0.867 
-0.867 
-0.867 
-0.867 
-0.867 
-0.864 
-0.858 
-0.864 
-0.864 
-0.864 
-0.867 
-0.854 
-0.845 
-0.848 
-0.845 
-0.845 

2.4 -0.832 
2.6 -0.826 
2.8 -0.826 
3 -0.81!3 

3.2 -0.81!3 
3.4 -0.81:3 
3.6 -0.81 
3.8 -0.807 
4 -0.804 

4.2 -0.804 
4.4 -0.794 
4.6 -0.797 
4.8 -0.79'1 
5 -0.785 

5.2 -0.785 
5.4 -0.7811 
5.6 -0.778 
5.8 -0.775 
6 -0.772 

6.2 -0.772 
6.4 -0.765 
6.6 -0.765 
6.8 -0.76il 
7 -0.759 

7.2 -0.756 
7.4 -0.753 
7.6 -0.753 
7.8 -0.746 
8 -0.743 

8.2 -0.743 
8.4 -0.74 
8.6 -0.74 
8.8 -0.737 
9 -0.734. 

9.2 -0.727 
9.4 -0.727 
9.6 -0.727 
9.8 -0.724. 
10 -0.721 
12 -0.6991 
14 -0.676 
16 -0.654, 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 13GW03 

Elapsed Displacemenl 
Time (min) (feet) 

18 -0.629 
20 -0.607 
22 -0.587 
24 -0.565 
26 -0.553 
28 -0.524 
30 -0.511 
32 -0.489 
34 -0.476 
36 -0.464 
38 -0.444 
40 -0.435 
42 -0.422 

Slug-In Test March 4, 1999 

Elapsed Displacement 
Time (min) (feet) 

44 -0.403 
46 -0.39 
48 -0.378 
50 -0.359 
52 -0.349 
54 -0.336 
56 -0.33 
58 -0.314 
60 -0.301 
62 -0.289 
64 -0.279 
66 -0.27 
68 -0.257 

Elapsed Displacemen 
Time (min) (feet) 

70 -0.244 
72 -0.232 
74 -0.219 
76 -0.216 
78 -0.209 
80 -0.19 
82 -0.184 
84 -0.181 
86 -0.174 
88 -0.155 
90 -0.158 
92 -0.139 



0.1 I I I I 
I 

I III /I/ I I III/ I I I I I 

0. 20. 40. 60. 80. 100. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITE13-l\GRAPHS\03lN.AQT 
Date: 65/07/99 Time: 13:50:09 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 13GW03 Slug In Test 
Test Date: March 4, 1999 

Saturated Thickness: 22.56 ft 

initial Displacement: 3.636 ft 
Casing Radius: 0.063 ft 
Screen Length: 10. ft 

I 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1 -A 

WELL DATA 

Water Column Height: 13.28 ft 
Wellbore Radius: 0.33 ft 
Gravel Pack Porosity: 0.3 

SOLUTION 

K = 1.268E-06 ft/sec 
yo = 0.8631 ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well 13GW03 

Slug-Out Test March 4, 1999 

Elapsed Displacemenl Elapsed Displacement Elapsed Displacement 
Time(min) (feet) Time (min) (feet) Time(min) (feet) 

0 1.175 0.3833 0.921 2.2 0.883 
0.0083 4.326 
0.0166 3.996 
0.025 0.67 
0.0333 1.363 
0.0416 0.718 

0.05 1.15 
0.0583 0.88 
0.0666 0.997 
0.075 0.966 
0.0833 0.927 
0.0916 0.988 

0.1 0.902 
0.1083 0.991 
0.1166 0.889 
0.125 0.962 

0.1333 0.896 
0.1416 0.959 

0.15 0.892 
0.1583 0.95 
0.1666 0.896 
0.175 0.937 

0.1833 0.902 
0.1916 0.927 

0.2 0.905 
0.2083 0.921 
0.2166 0.908 
0.225 0.918 
0.2333 0.918 
0.2416 0.912 

0.25 0.912 
0.2583 0.908 
0.2666 0.912 
0.275 0.908 

0.2833 0.931 
0.2916 0.934 

0.3 0.931 
0.3083 0.918 
0.3166 0.921 
0.325 0.905 

0.3333 0.931 
0.35 0.931 

0.3666 0.921 

0.4 
0.4166 
0.4333 

0.45 
0.4666 
0.4833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
6.6666 
0.6833 

0.7 
0.7166 
0.7333 

0.75 
0.7666 
0.7833 

0.8 
0.8166 
0.8333 

0.85 
0.8666 
0.8833 

0.9 
0.9166 
0.9333 

0.95 
0.9666 
0.9833 

1 
1.2 
1.4 
1.6 
1.8 
3 

0.915 
0.912 
0.915 
0.921 
0.915 
0.908 
0.902 
0.902 
0.908 
0.899 
0.896 
0.892 
0.902 
0.899 
0.892 
0.902 
0.915 
0.912 
0.902 
0.908 
0.899 
0.899 
0.899 
0.896 
0.896 
0.892 
0.896 
0.896 
0.899 
0.899 
0.899 
0.899 
0.896 
0.908 
0.896 
0.896 
0.902 
0.892 
0.892 
0.889 
0.&33 

L 0.886 

2.4 
2.6 
2.8 
3 

3.2 
3.4 
3.6 
3.8 
4 

4.2 
4.4 
4.6 
4.8 
5 

5.2 
5.4 
5.6 
5.8 
6 

6.2 
6.4 
6.6 
6.8 
7 

7.2 
7.4 
7.6 
7.8 
8 

8.2 
8.4 
8.6 
8.8 
9 

9.2 
9.4 
9.6 
9.8 
10 
12 
14 
16 

0.873 
0.87 
0.87 
0.873 
0.861 
0.864 
0.864 
0.858 
0.861 
0.858 
0.848 
0.851 
0.854 
0.845 
0.845 
0.838 
0.838 
0.838 
0.838 
0.835 
0.832 
0.829 
0.829 
0.829 
0.838 
0.819 
0.813 
0.819 
0.816 
0.816 
0.813 
0.813 
0.81 
0.81 
0.81 

0.803 
0.797 
0.797 

0.8 
0.781 
0.769 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 13GW03 

Slug-Out Test March 4, 1999 

Elapsed Displacemenl Elapsed Displacement Elapsed Displacer= 
Time (min) (feet) Time (min) (feet) Time (min) (feetl~ 

18 0.734 46 0.584 74 0.47 
20 0.73 48 0.581 
22 0.715 50 0.568 
24 0.705 52 0.559 
26 0.692 54 0.549 
28 0.676 56 0.543 
30 0.673 58 0.53 
32 0.651 60 0.524 
34 0.645 62 0.514 
36 0.641 64 0.511 
38 0.626 66 0.498 
40 0.616 68 0.483 
42 0.606 70 0.486 
44 0.597 72 0.479 

76 0.47 
78 0.47 
80 0.463 
82 0.435 
84 0.435 
86 0.429 
88 0.413 
90 0.426 
92 0.416 
94 0.416 
96 0.419 
98 0.4 
100 0.4091 
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0. 20. 40. 60. 80. 100. 

Time (min) 

WELL TEST ANALYSIS 

j Data Set: C:\WHITEO-l\SITE13-l\GRAPHS\030UT.AQT 
/ Date: 05/07/99 Time: 13:50:18 
t 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 

I Test Well: 13GW03 Slug Out Test 
Test Date: March 4, 1999 

/ 
I AQUIFER DATA 

/ Saturated Thickness: 22.58 ft Anisotropy Ratio (Kz/Kr): 1 -.t 
I 

WELL DATA 

1 Initial Displacement: 1.363 ft Water Column Height: 13.28 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.33 ft 
Screen Length: 10. ft Grave- Pack Porosity: 0.3 

SOLUTION 

~ Aquifer Model: Unconfined K = 6.407E-07 ft/sec 
j Solution Method: Bouwer-Rice y0 = 0.883 ft 



SLUGTESTDATA 
NSWCWhiteOak MonitoringWell13GW04 

Slug-InTest March 3,1999 

Elapsed Displacement Elapsed Displacement Elapsed DisplacemerZ 
Time (min) (feet) Time(min) (feet) Time(min) (feet) 

0 -0.019 0.45 -0.899 3.8 -0.441 = 
0.0083 -1.849 
0.0166 -2.158 
0.025 -1.388 
0.0333 -1.016 
0.0416 -1.252 

0.05 -1.245 
0.0583 -1.245 
0.0666 -1.376 
0.075 -1.233 

0.0833 -1.223 
0.0916 -1.214 

0.1 -1.201 
0.1083 -1.194 
0.1166 -1.188 
0.125 -1.166 

0.1333 -1.156 
0.1416 -1.159 

0.15 -1.147 
0.1583 -1.144 
0.1666 -1.125 
0.175 -1.115 
0.1833 -1.115 
0.1916 -1.112 

0.2 -1.099 
0.2083 -1.09 
0.2166 -1.086 
0.225 -1.077 

0.2333 -1.074 
0.2416 -1.067 

0.25 -1.055 
0.2583 -1.051 
0.2666 -1.045 
0.275 -1.039 

0.2833 -1.032 
0.2916 -1.026 

0.3 -1.02 
0.3083 -1.013 
0.3166 -1 .OOl 
0.325 -1 .OOl 

0.3333 -0.994 
0.35 -0.975 

0.3666 -0.962 
0.3833 -0.947 

0.4 -0.899 
0.4166 -0.921 

0.4666 -0.893 
0.4833 -0.886 

0.5 -0.877 
0.5166 -0.867 . 
0.5333 -0.861 

0.55 -0.854 
0.5666 -0.845 
0.5833 -0.842 

0.6 -0.832 
0.6166 -0.823 
0.6333 -0.816 

0.65 -0.81 
0.6666 -0.804 
0.6833 -0.797 

0.7 -0.791 
0.7166 -0.784 
0.7333 -0.778 
0.75 -0.772 

0.7666 -0.769 
0.7833 -0.762 

0.6 -0.756 
0.8166 -0.753 
0.8333 -0.749 

0.85 -0.743 
0.8666 -0.74 
0.8833 -0.743 

0.9 -0.727 
0.9166 -0.724 
0.9333 -0.724 

0.95 -0.718 
0.9666 -0.715 
0.9833 -0.708 

1 -0.705 
1.2 -0.667 
1.4 -0.638 
1.6 -0.606 
1.8 -0.578 
2 -0.562 

2.2 -0.549 
2.4 -0.533 
2.6 -0.508 
2.8 -0.495 
3 -0.479 

3.2 -0.483 
3.4, -0.463 
3.6 -0.444 

4 
4.2 
4.4 
4.6 
4.8 
5 

5.2 
5.4 
5.6 
5.8 
6 

6.2 
6.4 
6.6 
6.8 
7 

7.2 
7.4 
7.6 
7.8 
8 

8.2 
8.4 
8.6 
8.6 
9 

9.2 
9.4 
9.6 
9.8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 

-0.432 
-0.419 
-0.409 
-0.406 
-0.403 
-0.384 
-0.378 
-0.371 
-0.365 
-0.359 
-0.346 
-0.352 
-0.343 
-0.34 

-0.327 
-0.324 
-0.314 
-0.311 
-0.314 
-0.301 
-0.292 
-0.292 
-0.285 
-0.282 
-0.276 
-0.273 
-0.273 
-0.266 
-0.26 

-0.257 
-0.244 
-0.222 
-0.197 
-0.174 
-0.165 
-0.152 
-0.133 
-0.123 
-0.117 
-0.114 
-0.111 
-0.098 
-0.101 
-0.088 

0.4333 ~0.908 
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0. 8. 16. 24. 32. 40. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITE13-l\GRAPHS\04IN.AQT 
Date: 05/07/99 Time: 13:50:29 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 13GW04 Slug In Test 
Test Date: March 3, 1999 

Saturated Thickness: 126.8 ft 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): L 

WELL DATA 

Initial Displacement: 2.158 ft Water Column Height: 51.85 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.156 ft 
Screen Length: 10. ft - Gravel Pack Porosity: 0.3 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

K = 3.039E-06 ft/sec 
y0 = 0.6079 ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well 13GW04 

Slug-OutTest March 3, 1999 

Elapsed Displacemeni 
Time (mini (feet) 

0 
0.0083 
0.0166 
0.025 

0.0333 
0.0416 

0.05 
0.0583 
0.0666 
0.075 

0.0833 
0.0916 

0.1 
0.1083 
0.1166 
0.125 

0.1333 
0.1416 

0.15 
0.1583 
0.1666 
0.175 
0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 

0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 

0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 

0.3333 
0.35 

0.3666 

1.344 
1.328 
1.331 
1.309 
1.283 
1.242 
1.255 
1.229 
1.226 
1.232 
1.207 
1.204 
1.201 
1.201 
1.166 
1.178 
1.137 
1.159 
1.156 
1.14 
1.131 
1.124 
1.118 
1.108 
1.102 
1.096 
1.086 
1.08 

1.073 
1.067 
1.061 
1.054 
1.048 
1.042 
1.032 
1.029 
1.023 
1.016 
1.01 
1.004 

1 
0.988 

Elapsed Displacement 
Time(min) (feet) 

0.3833 0.965 

Elapsed Displacer= 
Time(min) (feet)) 

2.2 0.5567 
0.4 0.959 2.4 0.533 

0.4166 0.95 2.6 0.5241 
0.4333 0.94 2.8 0.505 

0.45 0.93 3 0.498 
0.4666 0.921 3.2 0.486 
0.4833 0.915 3.4 0.476 

0.5 0.905 3.6 0.473 
0.5166 0.896 3.8 0.463 
0.5333 0.883 4 0.451 

0.55 0.88 4.2 0.435 
0.5666 0.873 4.4 0.441 
0.5833 0.861 4.6 0.422: 

0.6 0.848 4.8 0.4131 
0.6166 0.851 5 0.4031 
0.6333 0.845 5.2 0.4 

0.65 0.838 5.4 0.394, 
0.6666 0.832 5.6 0.3781 
0.6833 0.819 5.8 0.381 

0.7 0.819 6 0.368' 
0.7166 0.816 6.2 0.3591 
0.7333 0.81 6.4 0.3491 

0.75 0.803 6.6 0.346 
0.7666 0.797 6.8 0.343 
0.7833 0.791 7 0.346 

0.8 0.788 7.2 0.34 
0.8166 0.775 7.4 0.333 
0.8333 0.775 7.6 0.324. 
0.85 0.772 7.8 0.317 

0.8666 0.765 8 0.305, 
0.8833 0.765 8.2 0.305 

0.9 0.759 8.4 0.301 
0.9166 0.759 8.6 0.295, 
0.9333 6.749 8.8 0.295, 

0.95 0.74 9 0.282 
0.9666 0.746 9.2 0.282 
0.9833 0.737 9.4 0.2791 

1 0.737 9.6 0.273 
1.2 0.683 9.8 0.26 
1.4 0.654 10 0.27 
1.6 0.622 12 0.241 
1.8 0.584 14 0.2 
2 0.568 16 0 174 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 13GW04 

Slug-Out Test March 3, 1999 

Elapsed Displacement 
Time (min) (feet) 

18 0.158 
20 0.139 
22 0.13 
24 0.117 
26 0.104 
28 0.088 
30 0.085 
32 0.085 
34 0.066 

Elapsed Displacement 
Time (min) (feet) 

36 0.066 
38 0.069 
40 0.063 
42 0.057 
44 0.047 
46 0.05 
48 0.041 
50 0.044 
52 0.031 

Elapsed Displacemenl 
Time (min) (feet) 

54 0.038 
56 0.038 
58 0.034 
60 0.031 
62 0.028 
64 0.022 
66 0.025 
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0. 14. 28. 42. 56. 70. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITEI 3-l\GRAPHS\040UT.AQT 
Date: 05/07/99 Time: 13:50:47 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 13GW04 Slug Out Test 
Test Date: March 3, 1999 

Saturated Thickness: 126.8 ft 

Initial Displacement: 1.344 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Aquifer Mqdel: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): I -2 

WELL DATA 

Water Column Height: 51.85 ft 
Wellbore Radius: 0.156 f’t 
Gravel Pack Porosity: 0.3 

SOLUTION 

K = 3.069E-06 ft/sec 
y0 = 0.6512 ft 
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