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This memorandum presents the results of our subsurface investigation and groundwater monitoring well 

readings for the Spout Run Deep Sewer Re-lining in Arlington, Virginia. The purpose of this investigation 

program was to assess the subsurface conditions along the existing storm sewer line, and measure the 

groundwater levels in the wells. The subsurface investigation consisted of performing two borings and 

installing two groundwater level monitoring wells. The location of the borings are shown in Figure 2.  

All elevations given in this memorandum are referenced to the National American Vertical Datum of 1988 

(NAVD88).  

PROJECT DESCRIPTION 

It is our understanding that the existing 33-inch diameter, 100-year old storm sewer line within the Spout 

Run neighborhood is in need of repair and will be relined using a cured-in-place-pipe method. Our scope 

included performing a subsurface investigation near sewer manholes MH 745 and MH 747 to obtain 

information of the soil and groundwater conditions for design of the lining system.  

GEOTECHNICAL INVESTIGATION 

The geotechnical investigation for this project included two geotechnical borings identified as LB-1 and 

LB-2 and the installation of two groundwater level monitoring wells within the completed borings identified 

as MW-01 and MW-02. Boring LB-1 was drilled near manhole MH 747, on North Scott Street, north of 21st 

Road North and boring LB-2 was drilled near manhole MH 745, on 21st Street North, east of North Quinn 

Street. The location of the borings and monitoring wells are shown in Figure 1. Our subcontracted driller, 

Free State Drilling, completed the borings and the groundwater level monitoring well installation on 23 and 

25 May 2022. Miss Utility was contacted prior to the start of drilling and all boring locations were scanned 

for detectable utilities by a private utility locating firm, GPRS. Transportation Right-of-Way permits were 

issued by Arlington County prior to accessing the site.  

Borings  

The borings were drilled using a CME-55 track-mounted drill rig with a 7-5/8 inch O.D hollow-stem augers 

until auger refusal on rock encountered at 28 and 51 feet below grade. A standard 2-inch-outer-diameter 
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split-spoon sampler was used to obtain samples of the underlying soil. The standard penetration test (SPT)1 

was accomplished at 5-foot-intervals as part of the sampling procedure (in accordance with ASTM D-1586) 

and the results were recorded by our field engineer. An automatic hammer was used as part of the SPT 

test for all sampling in the borings. The groundwater level was measured during the drilling of the borings 

and after the completion of the boring. The boring logs are provided in Attachment A. 

Monitoring Well Installation 

Monitoring wells were installed within each completed boring. The well consists of a lower 10-foot-long, 

2-inch-diameter slotted screen section and an upper 2-inch-diameter solid pipe up to the ground surface. 

All pipe consisted of Schedule 40 PVC. The annulus between the pipe and ground surface was filled with 

clean sand in the bottom 15 feet, followed by a 2-foot-thick bentonite plug, followed by soil cuttings to the 

ground surface. The top of each monitoring well was patched with concrete and covered with flush-

mounted, ductile iron covers. See Figure 3 and 4 for details of the monitoring wells. The wells were 

developed about 24 hours after installation by purging a minimum of three well volumes using a 

submersible pump.  

Our engineer measured groundwater levels after installation of the well, after well development, three 

subsequent times in the following weeks. 

SUBSURFACE CONDITIONS  

The subsurface conditions at the site generally consisting of a surficial layer of asphalt followed by 

successive layers of fill, residual soil, weathered rock and probable bedrock. A more detailed description 

of each is provided below.  

Boring LB-1 at North Scott Street was terminated at a depth of 51 feet due to auger refusal on probable 

bedrock. Soil encountered at boring LB-1 consisted of: 

 Surficial materials – A 6-inch-thick layer of asphalt underlain by 4 inches of aggregate subbase was 

encountered at the surface of LB-1.  

 Fill – Fill was observed to extend to a depth of 13.5 feet below grade and to consist of reddish 

brown fine to coarse gravel with varying amounts of sand and trace amounts of silt to 8.5 feet 

below the ground surface. Gravelly fill was observed to be dense as evidenced by an SPT N60-value 

of 47 blows/foot. Gray and brown clay with some sand and trace amount of mica was observed 

from 8.5 to 13.5 feet deep. Clay fill was observed to medium stiff as evidenced by an SPT N60-

value of 7 blows/foot. 

 Residual Soils – Residual soils were observed from 13.5 to 33.5 feet deep. SPT N60-values between 

17 blows/foot and refusal of the split spoon sampler indicate the stratum to be medium to very 

dense. Residual soils were observed to consist of brown to reddish brown and black silty fine sand 

with trace amounts of fine gravel and mica.  

 Weathered Rock – Reddish brown, gray, and brown fine- to coarse-grained sand with varying 

amounts of silt and trace amounts of rock fragments and mica was observed from 33.5 to 51 feet 

                                                

1. The Standard Penetration Test (SPT) is a measure of the soil density and consistency. The SPT N-value is defined as the number 

of blows required to drive a 2-inch O.D. split-barrel sampler 12 inches, after an initial penetration of 6 inches using a 140-pound 

hammer falling freely for 30 inches. 
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deep. The material is similar in composition to residual soils but retains relic rock structure and is 

very dense as evidenced by refusal of the split spoon sampler.  

Boring LB-2 on 21st Street North was terminated at a depth of 28 feet due to auger refusal on probable 

bedrock. Soil encountered at boring LB-2 consisted of: 

 Surficial materials –  A 6-inch-thick layer of asphalt was encountered at the surface of LB-2. No 

aggregate subbase was observed. 

 Fill – Brown sandy clay and clayey fine- to coarse-grained sand with trace amounts of silt, fine 

gravel, and asphalt was observed to 23.5 feet deep. Granular fill was observed to be loose as 

evidenced by SPT N60-values of 8 blows/foot. Fine-grained fill was observed to be medium stiff to 

hard as evidenced by an SPT N60-value of 5 blows/foot and refusal of the split spoon sampler. 

Refusal was likely due to gravel or cobbles within the fine-grained portion of the fill. 

 Residual Soils – Gray fine- to coarse-grained sand with trace amounts of fine gravel was observed 

from 23.5 to 27.5 feet deep. An SPT N60-value of 100 blows/foot indicates the residual soils to be 

very dense. 

 Weathered Rock – Brown and gray fine to medium sand with trace amounts of clay was 

encountered from 27.5 to 28 feet deep. Split spoon refusal indicates the stratum to be very dense. 
The material is similar in composition to residual soils but retains relic rock structure and is very 

dense as evidenced by refusal of the split spoon sampler.  

GROUNDWATER LEVEL MEASUREMENTS 

A summary of the groundwater level measurements are given in Table 1. The monitoring well logs are 

provided in Attachment B.  

 Summary of Groundwater Level Measurements 

Well ID 
First 

Encountered  

Upon 

Completion  

24 Hours 

After Drilling  

Extended Measurements 

26 May 

2022 

06 June 

2022 

13 June 

2022 

22 June 

2022 

MW-01 51 31 25.5 N.A 25.2 25.2 25.3 

MW-02 N.E N.E. N.E 26.7 26.8 26.9 N.A. 

Table 1 
Notes:  

1. All measurements are in feet. 

2. N.E. = not encountered 

3. N.A. = not accessible due to vehicle parked over monitoring well 

CLOSURE 

This memorandum presents the results of our limited geotechnical investigation and short-term monitoring 

of the groundwater elevations for the Spout Run Deep Sewer Re-Lining in Arlington, Virginia. Langan 

Engineering and Environmental Services, Inc. cannot assume responsibility for the use of this 

memorandum to generate information or recommendations for any sites other than the specific site 

addressed in this memorandum.



 

 

 

 

 

 

 

 

 

 

 

FIGURES 

 

Figure 1 Site Location Map 

Figure 2 Investigation Location Plan 

Figure 3  MW-01 Diagram 

Figure 4  MW-02 Diagram 
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ASPHALT (6 inches thick)

SUBBASE (4 inches thick)
Reddish brown Sandy f-c GRAVEL, trace silt (moist) [FILL]
- observed in soil cuttings

Brown f-c SAND, some f-c gravel, trace silt (moist) [FILL]

Gray f-c GRAVEL (moist) [FILL]
- possible fractured cobble

Gray-brown CLAY, some fine sand, trace silt, trace mica
(moist) [FILL]

Reddish brown Silty fine SAND, trace mica (moist) [RESIDUAL
SOIL]
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Weight (lbs)

Sampler

Casing Hammer
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Drilling Company
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Amber Ganapathy

CME-55 Track -Mounted Rig

24 HR.

2-inch-OD Split Spoon Sampler
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Free State Drilling, Inc.

Casing Diameter (in) First
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Brown and black Silty fine SAND, trace mica (moist)
[RESIDUAL SOIL]

Brown Silty fine SAND, trace f-c gravel, trace mica (moist)
[RESIDUAL SOIL]

Brown, reddish brown, and black Silty fine SAND, trace mica
(moist to wet) [RESIDUAL SOIL]
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Gray-brown Silty f-m SAND, trace f-c rock fragments, trace
mica (moist) [WEATHERED ROCK]

Reddish brown and gray Silty f-m SAND, trace f-c rock
fragments, trace mica (moist) [WEATHERED ROCK]

Gray Silty f-c SAND, trace mica (moist) [WEATHERED ROCK]

Gray f-c SAND, some silt, trace mica (moist) [WEATHERED
ROCK]
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ASPHALT (6 inches thick)

Brown Clayey f-c SAND, trace fine gravel (moist) [FILL]
- observed in soil cuttings

Brown Clayey f-c SAND, trace mica (moist) [FILL]

Gray f-c GRAVEL, trace fine sand (moist) [FILL]

Brown Sandy CLAY, some f-c gravel (moist) [FILL]

Brown Sandy CLAY, trace mica (moist) [FILL]
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Brown Sandy CLAY, some f-c gravel, trace asphalt, trace rock
fragments (moist) [FILL]

Gray f-c SAND, trace fine gravel (moist) [RESIDUAL SOIL]

Brown and gray f-m SAND, trace clay (moist) [WEATHERED
ROCK]
End of Boring at 28 ft
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