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L INTRODUCTION

A subsurface investigation was conducted for the United States Army Corps of
Engineers - Washington Aqueduct Division (USACE-WAD) at the Dalecarlia Water
Treatment Plant by Whitman, Requardt and Associates. Drilling services for the investigation
were provided by Geomatrix, Incorporated. The investigation was conducted in three phases
beginning in July of 1995 in order to address the scope of work with respect to providing
suitable recommendations for the proposed project.

The Geotechnical investigations are part of a larger design project. The design
project proposes additions and modifications to the existing Dalecarlia water treatment
facilities to improve water quality in the Potomac River by elimination of residuals discharge
to the River from the Plant in accordance with federal rules and regulations set forth by the
United States Environmental Protection Agency. The Dalecarlia Water Treatment Plant is
located at the border of Montgomery County (Maryland) and the District of Columbia on
MacArthur Boulevard. Design of the proposed construction in the following areas required

geotechnical investigations:

. Dewatering Facility Area. Proposed facilities to include a Dewatering

Building, Four Gravity Thickeners, a Thickened Residuals Pumping Station,

Perimeter Road, and a Stormwater Management Pond.

. Dalecarlia Forebay Area: The proposed structure is a residuals equalization

basin and pumping station.

‘Whitman, Requardt and Associates Page 1
Baltimore, Maryland Richmond, Virginia York, Pennsylvania
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Whitman, Requardt and Associates

Tunnel Area: Two proposed force mains through an existing railroad tunnel
beneath MacArthur Boulevard to link the forebay structure with the

Dewatering Building.

Dalecarlia Sedimentation Basin Area: The proposed structure is a residuals

pumping station.

Georgetown Reservoir Area: An equalization basin and an attached pumping

station are planned in Basin 1 of the reservoir. Additional retrofitting of the
existing embankment is planned to allow transfer of a dredge between Basin
1 and Basin 2. The bottom of Basin 2 will be modified to allow efficient

removal of settled residuals by dredging.

Page 2
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IL

PROJECT DESIGN REQUIREMENTS

The project design requirements are outlined in the Supplemental Instructions for
Geotechnical Design included in Appendix A. This report describes subsurface to the extent
to meet and/or exceed work scope requirements stipulated by the USACE-WAD for a

geotechnical design memorandum.

Whitman, Requardt and Associates Page 3
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1. GEOLOGICAL SETTING

The project area is within the Piedmont Province, which is the region between the
Appalachian Mountains and the Coastal Plain. The Piedmont is a region of complex
crystalline geology, and includes Precambrian recrystallized plutonic basement rocks,
metamorphosed sedimentary rocks, and intrusive igneous rocks. The area surrounding the
project sites are made up of gneiss, quartzites, schists, and granites.

The Piedmont has undergone folding, faulting, uplift and tilting, the effects of which
are seen in the weathering, erosion, and drainage patterns. The project sites are within the
“fall line or zone,” which is the boundary separating the Piedmont Plateau from the Coastal
Plain. The Coastal Plain lies approximately 2 miles to the east. The surface of the Piedmont
has been weathered and eroded. Sediments have been deposited onto the basement rock east
of the fall line, to form the more recent Coastal Plain deposits.

Both the Dalecarlia Water Treatment Plant and the Georgetown Reservoir lie within
the outcrop area of the Sykesville Formation, as shown on the Geologic Map of Montgomery
County and the District of Columbia, published by the State of Maryland Department of
Geology, Mines and Water Resources in 1953. The Sykesville Formation is metamorphic
rock described as granitic looking schistose rock containing numerous inclusions, quartz
pebbles and gamets. Situated at the confluence of the deeply incised Potomac River and the
Little Falls Branch, the project sites are near an area of river terraces deposits. Figure

No. 1 is a geologic map of the project area.

Whitman, Requardt and Associates Page 4
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IV. SUBSURFACE EXPLORATION

A. Preliminary Evaluation: Preliminary evaluation of subsurface conditions included

conducting: an initial field reconnaissance and a review of the available literature.

1. Initial Field Reconnaissance - A field reconnaissance was made in June of
1995 in order to preliminarily evaluate the sites, locate rock outcrops, and

signs of old and fresh disturbance, and identify access for drilling equipment.

2, Review of Available Data - Relevant available data for this project included
geologic maps published by the Maryland Geological Survey, a geotechnical
report entitled “Solids Recovery Facilities Dalecarlia Water Treatment Plant”
by Rebull and Associates, dated October 1981, and a design memorandum
prepared by Camp, Dresser and McKee, Inc., dated November 1979. A plan
provided by the WAD showing original topography of the proposed
Dewatering Facilities area was used to estimate the thickness of dumped fill.
The original topographic plan is Drawing No. 40.16-14.2-4, dated January,
1967. The data presented in these documents was reviewed and used in
identifying the locations and estimating the required depths of new
geotechnical boreholes. Many of the previous borings in the Dewatering
Facility Area were of limited value because they did not penetrate through the

fill, that has been placed since 1967, and reach the underlying rock.

B. Subsurface Investigation: A subsurface investigation program was planned for the
purpose of delineating the type and condition of subsurface materials. The
investigation was performed in three phases. Appendix B contains copies of the
boring logs, conducted by Geomatrix, Inc., of Hyattsville, Maryland.

All boreholes were advanced into the soil with hollow stem augers. Standard
Penetration Tests were performed at regular intervals of 5 feet in soil using a 140

pound hammer freely falling through a height of 30 inches. Two inch ID split spoon

Whitman, Requardt and Associates Page S
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samples were taken at each of these intervals. Blow counts were recorded for 6 inch
increments as the spoon penetrated 18 inches. Spoon refusal was considered to be
reached when the blow count for less than 6 inches of penetration exceeded 50 blows.
The top of hard rock was defined in the borings by auger refusal. Borings were
advanced in rock using NX size, double tube core barrels with diamond bits. Rock
quality designation (RQD) values were recorded by adding pieces of rock core
recovered greater than or equal to 4 inches in length, and dividing by the length of the
run. Individual rock core runs were typically 5 feet in length. Field inspection
services were conducted by a WR&A geotechnical engineer, throughout the test
borings program.

Phase I of the investigation was conducted in July of 1995. Borings at the
proposed dewatering facility area, forebay area, tunnel area and sedimentation basin
area were taken during this phase. Borings were laid out in an approximate 100-foot
grid pattern at the dewatering facility area and at approximate corner locations for the
structures at the forebay and sedimentation basin areas. Borings in the tunnel area
were taken to establish the subsurface profile for two pipelines and a duct bank
proposed to connect the forebay to the dewatering facility area. Figure 2 includes the
boring location plans for the Dewatering Facility area and the Forebay and Tunnel
area. Figure 3 includes the boring location plans for the Sedimentation basin area and
the Georgetown Reservoir area. Borings in the tunnel were drilled with a skid
mounted rig. Borings at other locations were drilled with either truck mounted or
all terrain mounted rigs. Two drilling rigs were operated simultaneously to expedite
the drilling.

Phase II of the investigation was conducted in October of 1995. The four
borings of the SWM Series, SWM-1,2,3, and 4 were taken during this phase. The
west end of the Proposed Dewatering Facility Site drops sharply in elevation. This
slope was created by the uncontrolled filling in the 1970's during WMATA subway
construction. Borings SWM-3 and SWM-4 were taken near the slope on the west
side of the Dewatering Facility Area to provide information for slope stability analysis.

Borings SWM-1 and SWM-2 were taken to provide information for the Stormwater

Whitman, Requardt and Associates Page 6
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management design at the Dewatering Building site. Rock was not cored in this
phase. The boring location plan for this phase is shown in Figure 2.

Phase III of the investigation was delayed until November of 1995 when Basin
1 of the Georgetown Reservoir was drained. Seven borings of the DC Series (DC-36
through DC-42) were taken during this phase at the Georgetown reservoir basin area.
Five borings were taken in the bottom of Basin 1. Two borings (DC-41 and DC-42)
were taken on the embankments. The boreholes were grouted with neat cement grout
and topped off with a concrete patch upon completion to prevent reservoir leakage.

The boring location plan for Phase III is shown in Figure 3.

Whitman, Requardt and Associates Page 7
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V. LABORATORY SOIL TESTING PROGRAM

A laboratory soil testing program was developed to test samples of soil and rock
obtained during the three phase operations of subsurface exploration. Test samples were
selected to provide a representation of soil and rock at various depths and locations
throughout the site. Penniman and Browne, Inc., of Baltimore, Maryland was sub-contracted
with to perform the laboratory tests. Appendix C provides laboratory test results and a
certification that Penniman and Browne, Inc. has been inspected and approved by the
USACOE Baltimore District Construction Division. Tests were performed on the samples
following ASTM Standards in order to determine the particle size distribution and Atterberg
limits. Soil samples at the existing grades at the forebay area and dewatering facility area
were tested for moisture - density relationship using modified Proctor test. An undisturbed
soil sample from boring SWM-4 was tested for strain controlled, direct shear strength to
provide parameters for slope stability analyses. Rock core specimens were tested for
unconfined compressive strength. One sample from the existing grade of the dewatering

facility area was tested for California Bearing Ratio (CBR) for pavement design parameters.

Whitman, Requardt and Associates Page 8
Baltimore, Maryland Richmond, Virginia York, Pennsylvania



13044-3/RptDale

VI. DISCUSSION OF SUBSURFACE CONDITIONS

A, Dewatering Facilities Area: Twenty-five borings (DC-8 through DC-31 and DC-47)
were taken at the proposed dewatering facilities site. In addition, four borings of the
SWM series were taken for the proposed Stormwater management pond. All of the
borings at the proposed dewatering facility site initially encountered a layer of fill with
thickness varying from ten feet to fifty-five feet. The borings along the eastern end
of the site encountered less fill than the other borings. Borings in the central and
western portions of the site encountered deep thick fill deposits. This was expected
considering the original contours of the site that indicated the existence of a stream
valley subsequently filled. It has been reported by the USACE-WAD staff that much
of the fill consisted of excavated spoil dumped from subway construction projects of
the Washington Metropolitan Area Transit Authority. The layer of fill consisted of
a variety of dumped un-compacted materials including sand, clay, silt, pieces of wood,
decomposed root matter, glass, iron nails, and concrete pieces. Though some of the
samples of fill were tested, the results should be used conservatively in ascribing soil
parameters for the fill as a whole. Soil strata cannot be mapped within this fill
because of extensive variability of soil type from sample to sample both in terms of
area and depth. Blow counts in this layer varied from as low as three blows per foot
to as high as over fifty blows per foot. However, the relevance of blow counts in fills
is vastly reduced and high blow counts should not necessarily be interpreted as stable
material. Boring DC-21 was offset and redrilled at DC-21A and DC-31 was offset
and redrilled at DC-31A and DC-31B. These borings were offset because of
obstructions encountered in the fill or at the base of the fill.  Auger refusal continued
to occur even after offsetting. Rock coring was not performed at DC-31. Auger
refusal at DC-31, 31A, and DC-31B occurred at depths of fifteen feet. The split
spoon sample driven under high blow counts showed little recovery that consisted of
rock pieces, quartz fragments and possible rubble. A similar situation at boring DC-

32 necessitated relocating it to DC-32A. Samples in the layer of fill at thirty feet

Whitman, Requardt and Associates Page 9
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depth in borings DC-12 and DC-19 gave a gasoline or petroleum product related

smell (smell was evident while drilling was in progress from auger cuttings).

Beneath the fill the borings penetrated through a layer of brown or gray micaceous
sandy silt which is a layer of residual soils formed by the in-place weathering of
underlying rock. The layer contained substantial amounts of rock fragments which

made auguring difficult. The layer was medium dense to dense on average.

Borings encountered hard rock beneath the residual soil layer. The rock was visually
classified as a schistose gneiss. The geologic map classifies rock in this area as a
granitized schist. Rock coring was done for ten feet into the rock. Lengths of the
individual rock core runs were typically five feet. The Rock Quality Designation
(RQD) values obtained range from a low of 8% to a high of 100%. Average RQD’s
of the rock core samples at this site is approximately 30%. Visual observation of the
rock indicated that it was layered, jointed and fractured with thin weathered zones
at some places. The rock quality generally improves with depth. Unconfined
compressive strength tests were run on six rock core samples in the laboratory. Test
results are included in Appendix C. The arithmetic mean for the samples is 6,969 psi
and the standard deviation is 2,119.5. The lowest value of unconfined compressive
strength of the rock is 4,035 psi and highest value is 10,230 psi. A safety factor of
3.0 was applied to the laboratory strength of the rock in the design of pile foundations
to accommodate possible jointing and bedrock fractures. Top of rock elevations are
variable but generally decrease from east to west in agreement with the original site
topography. All the borings except DC-21, DC-31, DC-31A, and DC-31B

terminated in rock.

B. Forebay Area of Dalecarlia Reservoir. Four borings, DC-1, DC-2, DC-3, and DC-
4, were drilled at the site of the proposed equalization basin structure. Borings at this
site initially encountered a layer of fill consisting of brown sand mixed with burnt trash

and brick pieces in the upper ten to fifteen feet. The fill layer was followed by a layer

Whitman, Requardt and Associates Page 10
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formed by in-place weathering of the underlying bedrock. Blow counts indicate that
the layer of fill is loose (2 to 4 blows per foot). The residual soil stratum is dense to
very dense with blow counts ranging from eleven blows per foot to over fifty blows
per six inches. Ground water was encountered at depths of ten to fifteen feet while
drilling. The elevation at which water was encountered in the borings is consistent
with the top of water elevation in the reservoir. The depth to rock was consistently
twenty-five feet to twenty-seven feet. Based on auger refusal in the borings, top of
rock elevation is expected to vary from EL.125 to E1.128 approximately. Rock
encountered in the borings is of poor quality with the rock quality designation (RQD)
values falling between 0% to 13%. Boring DC-43 was drilled to identify rock
elevation for the proposed pipelines between the forebay and dewatering site. Rock
was encountered at approximately El.141 in boring DC-43 and the RQD value at this
boring was relatively higher (30%). No ground water was encountered while drilling

boring DC-43.

Tunnel Area Borings: Five borings, DC-5, DC-6, DC-44, DC-45, and DC-46, were
taken at the tunnel area on the hiker and biker trail. The borings were taken to
establish the rock elevations for the proposed pipelines from the forebay area to the
dewatering facilities area. The tunnel is an old railroad tunnel under the MacArthur
Boulevard. The railroad right-of-way has recently been converted into a hiker and
biker trail. Borings were drilled through asphalt pavement ranging in thickness from
six inches to one foot. Asphalt was underlain by crusher run stone ranging in
thickness from six inches to one foot except at borings DC-45 and DC-46 where the
pavement was underlain by twelve to sixteen inches of cinders. The borings then
encountered a residual soil layer of brown, weathered micaceous sand or silty sand.
This layer was very dense and ranged in thickness from three feet to nine feet. Rock
was encountered at fairly shallow depths ranging from approximately four to ten feet.
Rock cores indicate very fractured rock with weathered seams. The RQD values

were very low ranging from 0% to 14%. No ground water was encountered in any

Whitman, Requardt and Associates Page 11
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of the borings in this area. The borings were backfilled and the pavement was

repaired with cold patch asphalt.

D. Sedimentation Basins Area: Four borings, DC-32, DC-33, DC-34, and DC-35, were
taken in the area of the proposed residuals pumping station. Boring DC-32 was
considered a false start after the augers reached refusal on an obstruction at nine feet.
The hole was offset eleven feet northeast and called DC-32A. All the borings initially
encountered a layer of fill consisting of silty sand with pieces of brick, nails, and wood
to a depth of twenty feet to twenty-five feet. The layer of fill was followed by a layer
of residual soils consisting of either micaceous, brown, medium to coarse sand or gray
fine sand with rock fragments. Blow counts indicate that the residual soil layer is
medium dense to dense. Auger refusal occurred and rock coring began at this site at
approximately E1.107. The cored rock in three of the borings had high RQD values
and was fairly intact with minimal fractures. Rock at Boring DC-32A however, was

decomposed with an RQD value of 10%.

E. Georgetown Reservoir Area: Seven borings, DC-36 through DC-42 were drilled in
order to provide subsurface information for the proposed equalization basin. Borings
at the basin bottom (DC-36 through DC-40) initially encountered a layer of wet,
brown or gray clay to a depth of five to seven feet. Boring DC-38, however,
encountered sandy silt in the upper five feet. The borings then penetrated through a
layer of residual soils, consisting mainly of red or brown, micaceous sandy silt or silty
sand, with pebbles and quartz fragments. Blow counts in this layer indicate that the
residual soil is medium dense to dense in the upper fifteen to twenty feet and
progressively changes to very dense in the lower part of the stratum. Auger refusal
occurred in the borings at elevations ranging from E1.92 at boring DC-37 to E1.109
at boring DC-38. The rock cores obtained at higher elevations showed less recovery

than rock cores below El 100.

Whitman, Requardt and Associates Page 12
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Boring DC-41 was drilled on the embankment between Basin 1 and Basin 2 and
boring DC-42 was drilled on the embankment adjacent to MacArthur Boulevard.
Both of these borings initially encountered medium plasticity, gray or brown, medium
stiff to stiff clay for approximately fifteen feet. Boring DC-41 then encountered a
layer of sandy silt with quartz pieces until auger refusal at E1.102. Boring DC-42
encountered a layer of silty sand with quartz fragments. Auger refusal in boring DC-
42 occurred at approximately E1.96.
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VII. GROUND WATER CONDITIONS EVALUATION

Ground water was encountered at substantial depths at the proposed dewatering
facility area. Twenty-four hour water level readings measured in the boreholes may not be
accurate because of the water used in coring rock. More accurate information can be inferred
from water levels encountered while drilling, and elevations of ground water measured in
monitoring wells.

Three ground water monitoring wells were installed at the proposed dewatering
facilities area in borings DC-13, DC-21, and DC-25. One well was installed in the forebay
area in boring DC-3 and one at the sedimentation basin area in boring DC-32. Monitoring
of these ground water wells for water table elevations was performed by personnel of
USACE-WAD. Appendix D contains the well details, the well completion reports and the
monitoring records. Based on the above site factors, ground water can be assumed to range
from El. 88 to El. 114 in the dewatering facilities area. Ground water is estimated to be at
an approximate elevation of 138 at the forebay area and at an approximate elevation of 106
at the sedimentation basin area. The bidders for the resulting construction project should be
advised to apply their own judgment relative to dewatering operations and the necessity to
conduct construction phase dewatering operations as may be required. The Contractor
would be required to design and submit a dewatering/excavation system. These submittals
would be reviewed on a “For Information Only” basis with Contractor required to design and

certify via MD and/or DC licensed Geotechnical Engineer.
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VIII. EARTH PRESSURE RECOMMENDATIONS

Earth pressure diagrams that are the basis of the design of each of the proposed

structures are included in the presentation of the Design Calculations in Appendix E.

Based on the subsurface investigation the following parameters have been used in

calculating earth pressures for design. Earth pressure loads for design of temporary

excavation support systems should be specified to be determined by the Contractor’s

geotechnical engineer.

A. Dewatering Facilities
1. Dewatering Building:
Layer 1: Fill

i

Total unit weight

Buoyant unit weight

I

Angle of internal friction

Active pressure coefficient

i

At-rest pressure coeflicient

110 pcf
55 pef
20°
0.49
0.66

It is recommended that the structural design criteria employ a ground water

level at elevation 143 (for design of structure, not excavation support system).

2. Gravity Thickeners
Layer 1: Fill
Total unit weight =
Buoyant unit weight =
Angle of internal friction =

Active pressure coefficient =

Whitman, Requardt and Associates
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Layer 2: Residual Soils
Total unit weight = v = 110 pcf
Buoyant unit weight = Y = 55 pcf
Angle of internal friction = ¢ = 35°
Active pressure coefficient = K, = 027
It is recommended that the structural design criteria employ a ground water
level at elevation 144.5 (for design of structure, not excavation support
system).
3. Thickened Residual Pumping Station
Layer 1: Fill
Total unit weight = v = 110 pcf
Buoyant unit weight = Y = 55 pcf
Angle of internal friction = ¢ = 20°
Active pressure coefficient = K, = 049
At-rest pressure coefficient = K, = 0.66
It is recommended that the structural design criteria employ a ground water
level at elevation 146 (for design of structure, not excavation support system).
B. Dalecarlia Forebay Area Equalization Basin
1. Forebay Area Equalization Basin
Layer 1: Fill
Total unit weight = y = 110pcf
Buoyant unit weight = v, = 55pcf
Angle of internal friction = ¢ = 20°
Active pressure coefficient = K, = 049
Layer 2: Residual Soils
Total unit weight = vy = 115pcf
Buoyant unit weight = ¥, = 575pcf
Whitman, Requardt and Associates Page 16
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Angle of internal friction = ¢ 35°
Active pressure coefficient = K, = 027
It is recommended that the structural design criteria employ a ground
water level at elevation 154.
2. Equalization Basin Pumping Station
Layer 1: Fill
Total unit weight = ¥ 110 pcf
Buoyant unit weight = Y 55 pef
Angle of internal friction = ¢ 20°
At-rest pressure coefficient = K, 0.66
It is recommended that the structural design criteria employ a ground
water level at elevation 154.
C. Dalecarlia Sedimentation Basin Residuals Pumping Station
Layer 1: Fill
Total unit weight =y 110 pcf
Buoyant unit weight = Y 55 pef
Angle of internal friction = ¢ 25°
Active pressure coefficient = K, 0.41
At-rest pressure coefficient = K, 0.58
Layer 2: Residual Soils
Total unit weight = v 115 pef
Buoyant unit weight = ¥, 55 pef
Angle of internal friction = ¢ 35°
Active pressure coefficient = K, 0.27
At-rest pressure coefficient = K| 0.43
Whitman, Requardt and Associates _Page 17
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Layer 3: Rock
Total unit weight = ¥ 170 pcf
Buoyant unit weight = Y 115 pcf
Angle of internal friction = ¢ 35°
Cohesion = c 154 tsf
It is recommended that the structural design criteria employ a ground
water level at elevation 145.
D. Georgetown Reservoir
1. Equalization Basin and Pumping Station
Structural Backfill
Total unit weight = vy = 125pcf
Buoyant unit weight = ¥, = 65pcf
Angle of internal friction = ¢ = 33°
Active pressure coefficient = K, = 029
At-rest pressure coefficient (Pumping
Station and Influent Conduit) = K, = 0.46
It is recommended that the structural design criteria employ a ground
water at elevation 147.
2. Equalization Basin and Pumping Station
Excavation Support System
Total unit weight = y = 120pcf
Buoyant unit weight = ¥, = 60pcf
Angle of internal friction = ¢ = 25°
Active pressure coefficient = K, = 041
It is recommended that the structural design criteria employ a ground
water at elevation 147.
Whitman, Requardt and Associates Page 18
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IX. GEOTECHNICAL EVALUATIONS AND RECOMMENDATIONS

A. Proposed Dewatering Facility Site:

The existence of deep fills rules out the use of shallow foundations because of potential
settlement and inadequate bearing capacity. Deep foundations through the fill were evaluated and
identified as an economical and efficient alternative. Both steel H-piles and drilled piers were
evaluated because of the depth of fill and the possibility of encountering obstructions in the fill.
Though a majority of the borings did not encounter an obstruction, contract documents should
delineate that obstructions exist as a job condition. A bidding Contractor must clearly be advised that
he should be prepared to drive the piles or pre-auger through the obstructions as necessary.

Based on the boring logs, only a small percentage, an estimated 5%, of piles are expected to
require preaugering. Provisions should be included in the project specifications to attain the required
overall tension capacity during construction by driving additional piles as required by obstructions.

Auger cast grouted piles are not suitable for this site because of the questionable ability of the
auger cast grouted pile rig to successfully penetrate the relatively thick layer of fill and weathered
rock layer at the Dalecarlia Residuals Treatment Facility Site. The auger cast grouted pile rig is not
equipped with a downward hydraulic feed mechanism, and relies on the dead weight of the augers
and the rotational drive head assembly. H-piles are capable of withstanding high driving stresses.
Drilled piers can be installed past obstructions by suitable equipment to desired depth. Both the
H-piles and drilled piers require placement sufficiently deep to fully penetrate the fill and bear on very
dense decomposed rock or rock. H-piles should be point reinforced if obstructions are encountered.
Drilled piers would require a socket of at least two feet into rock. H- piles would have an
allowable compression capacity of 60 tons and drilled piers would have an allowable compression

capacity of 240 tons.

1. Dewatering Building: Figures 4 and S show subsurface profiles at the
proposed dewatering building oriented in the north-south and east-west
direction, respectively. An economic analysis was conducted which
determined that H-Piles would be less expensive than the drilled piers in terms

of cost per unit capacity. The analysis is included in Appendix E. Based on

Whitman, Requardt and Associates Page 19
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the economic analysis, it is recommended that steel HP 14x73 piles be used
for the dewatering building. The recommended design tension capacity of
these pile is 25 tons. The earth pressure computations for the basement walls
of the Dewatering Building are included in Appendix E. Lateral earth
pressures for design of the basement walls are based on the at-rest earth

pressure coefficient (K,).

2, Gravity Thickeners: Figures 6 and 7 both show subsurface profiles oriented
in the east-west direction at the proposed site of the four gravity thickeners.
The base slabs of each of the gravity thickeners slope from a finished floor
elevation of 125 at the outer wall to an approximate elevation of 105 at the
center pier. The slabs would therefore be partly in the fill layer and partly in
the layer of weathered rock and residual soil. Shallow foundations in the fill
are not recommended for support of the gravity thickeners because

differential settlements could cause substantial damage to the structures.

Steel HP 14 x 73 piles are recommended for support of the gravity thickeners,
with a design compression capacity of 40 tons. Variable pile lengths are
anticipated at this location due to varying elevations of base slabs of the
structures and the top of intact rock. No pile less than ten feet in length
should be permitted. If a pile encounters refusal on rock at a depth of less
than 10 feet, then that pile should be socketed and grouted into the rock for
a minimum of 3 feet so that no pile is less than 10 feet in length. Based on the
available subsurface information, this situation is likely to happen with only a
small number of piles, at the bottom of the thickeners. Tension capacities of
the piles will vary, depending on the length of piles. Generally, the design
tension capacity of the piles supporting the two easternmost gravity thickeners
is estimated to be 12 tons, and the design tension capacity of the piles

supporting the two westernmost gravity thickeners is estimated to be 16 tons.
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It is recommended that both compression and tension pile load tests be
conducted during construction to verify the design capacities at both the
dewatering building site and at the gravity thickener site. A safety factor of 2
has been used in design of the piles. Pile load tests are recommended to be
conducted in accordance with COE design practice. Pile design calculations

are included in Appendix E.

Lateral earth pressure computations based on the recommendations of
Section VIII of this report are included in Appendix E. Active earth pressure
coeflicients should be used for design of the unbraced walls of the thickeners.
It is proposed that the final design utilize the ground water table at E1.144.5

for hydrostatic pressure.

3. Thickened Residuals Pumping Station: The borings indicate that the
proposed finish floor elevation of 102 for this structure will be in the lower
part of the fill layer. The base slab of the structure is expected to be underlain
by approximately five feet of fill and ten feet of residual soil. Therefore, this
structure can be supported on shallow foundations if the existing fill is
completely removed from beneath the structure and the undercut excavation
is backfilled with controlled and compacted backfill of dense graded aggregate
material. The undercut and backfill should extend at least 5 feet beyond the
limits of the base slab.  Fill material should be Maryland State Highway
Administration Graded Aggregate Base. Thickened slabs should be used to
resist flotation. Recommended allowable bearing capacity is 4,000 pounds per
square foot.  Lateral earth pressure computations based on the
recommendations of Section VIII of this report are included in Appendix E.
Final design should consider the water table at E1.146 for hydrostatic

pressure.
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B. Tunnel Area: Two force mains (10 inches and 30 inches) and an electrical duct bank
are proposed to be placed within a common trench along the tunnel centerline.
Proposed trench subgrade is 6.5 feet beneath existing grade and is eight inches
beneath the pipe inverts. Rock or weathered and decomposed rock is expected at a
depth of about approximately five feet, but should be capable of being excavated
using ordinary excavating equipment.

Using a bedding of No. 57 stone, the trench should be backfilled to the top
with dense graded aggregate compacted in six inch lifts to 95 percent of maximum dry
density as determined by modified Proctor test. The backfilled trench should be paved

with a bituminous concrete section similar to the existing pavement section.

C. Proposed Dalecarlia Forebay Residuals Equalization Basin and Pumping Station
Site: Figures 8 and 9 present subsurface profiles at the forebay area of the Dalecarlia
reservoir. Finished floor elevations of the proposed structure range from El.134 to
EL 129 for the basin. The proposed pumping station has a higher finished floor
elevation of approximately El.145. These proposed finished floor elevations indicate
that the base slabs of the equalization basin will be constructed on rock or very dense
weathered rock and the base slab of the pumping station will be in the fill layer.
Therefore, proof rolling and subgrade improvements should be undertaken before the
base slab of the pumping station is poured. Subgrade will be acceptable if existing fill
is completely removed from beneath the structure and the undercut excavation is
backfilled with controlled and compacted backfill of dense graded aggregate material.
The undercut and refill should extend at least 5 feet beyond the limits of the base slab.
Fill material should be Maryland State Highway Administration Graded Aggregate
Base. The depth of undercut is estimated to be approximately 7 feet. The structure
is reccommended to be designed to resist flotation with ground water at E1.154. An
economic analysis was made between two possible alternatives to resist flotation,
namely using rock anchors or thickened slabs. It was determined, based on the

economic analysis, that the thickened slabs were a better option in terms of cost per
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unit capacity. It is recommended, therefore, to thicken the slabs of this structure to
resist flotation.

The lateral earth pressure computations for the final design stage are included
in Appendix E. Lateral earth pressures during the construction phase and the design
of temporary excavation earth support structures should be determined by the
Contractor’s geotechnical engineer using the parameters given in the earth pressure
recommendations section.

The Contractor should be alerted to existing utility structures in this area. A
9-foot diameter brick bypass conduit exists approximately in the middle of the
proposed structure with an invert elevation of approximately 134. The conduit, which
is partially filled with silt, is no longer in active use by the Washington Aqueduct
Division, and may be demolished. Other utilities may be encounter during excavation.
Excavation at this site will mainly include removal of fill and residual soils but may
also include some quantities of rock. The measured water table elevation of
approximately 141 and the proximity of the site to the Forebay indicate the need for

dewatering during construction.

D. Proposed Dalecarlia Sedimentation Basin Residuals Pumping Station: Figure 10
presents the subsurface profile at the proposed residuals pumping station. The base
slab of the proposed pumping station has a finished floor elevation 103'. Therefore,
the base will be poured against rock. An allowable bearing capacity of 10,000 pounds
per square foot on the rock should be used for the design. Walls should be designed
to resist an at-rest lateral earth pressure given by K, = 0.58 for the fill layer and K, =
0.43 for the residual soil layer for final design. Given the close proximity of the
existing sedimentation basins, it is recommended that the computation of lateral earth
pressures for final design assume the ground water table at E1.145 (this is 1 foot
higher than the adjacent basin’s operating level of 144' elev). Since existing utilities
do not provide clearance for external pilasters, thickened slabs are recommended to
resist flotation.  Earth pressure computations for final design are included in

Appendix E.
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Precaution should be exercised at time of construction to shore the existing
structures, support the existing pipelines to remain in service, and make adequate
provisions to dewater the excavation. Some major utilities are proposed for
relocation. It should also be noted that the temporary excavation support system of

~ the existing Sedimentation Basin 2 was left in place approximately 11 feet from the
basin. The excavation support system of the existing 36-inch storm drain may
possibly exist under the structure. Excavation at this area should be planned and
executed with caution because of the numerous existing underground structures are
utilities in close proximity. The main utilities include a 36-inch storm drain with an
invert El. 109.5 under the proposed structure, an 8-inch diameter pipe with an invert
EL.107 at the south end of the structure, and an abandoned 78-inch steel penstock
that exists at the outer edge of the south wall of the proposed pumping station. The
existing 78-inch penstock has an invert elevation of approximately 128.3. The 78-
inch penstock should be demolished and removed from the ground before
construction of the temporary excavation support system for the proposed pumping
station. An existing 24-inch water transmission force main, which must remain in
service, crosses over the 78-inch penstock, approximately 11 feet from the southwest
comner of the proposed structure. The 24-inch water line has an invert E1.138.1. This
utility line will be relocated.

The Contractor should be aware that there may be other utilities and
underground structures, not discussed above. Possible additional utilities that may
exist include a 36-inch reinforced concrete pipe encased in concrete, a concrete plug,
and an 8-inch perforated drain. The 8-inch under drain may contain a significant flow
of basin leakage and necessitates extensive preparations. The Final Design will need
to furnish provisions to alert bidders. In addition to design planning, extensive
Contractor subsurface geotechnical planning will be necessary.

The Contractor will need to verify the existence and accuracy of the locations
of all underground utilities and structures and their effect on excavation conditions to
his full satisfaction. The Contractor should develop a detailed construction sequence

and submit the construction sequence for approval by the Government. Excavation
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for this structure will include rock excavation. Hydraulic rock splitters or other
alternatives to blasting should be used for rock excavation. Blasting of rock should
be prohibited because of potential damage to the existing structures and utilities. The
existing sedimentation basins must remain in service and the Contractor must take

care not to contaminate the water in the basins.

E. Georgetown Reservoir Site

Equalization Basin: Figures 11 and 12 show the subsurface profiles at the
proposed Equalization Basin in Basin 1 of the Georgetown Reservoir. The structure
consists of a residuals equalization basin, influent conduit extension, influent
distribution channel, and a residuals pumping station. The finished floor elevation of
the basin slopes from El. 131.5 at the south end to El. 126.25 at the sump; finished
floor of the influent conduit slopes from El. 132.75 to El. 131.15; finished floor of the
influent distribution channel slopes from El. 131.5 to El 130; and finished floor of
the pumping station is at El. 138.5.

The finished floor elevations place the subgrades for the proposed structures
in fill (medium stiff to stiff clay and loose sandy silt). The structures should be
designed to resist flotation when emptied. An economic analysis for the foundation
to resist flotation was made between a thickened slab, piles, and rock anchors and is
included in Appendix E. Based on the economic analysis it is recommended to use
HP 12 x 53 steel H-piles, with a tension capacity of 15 tons. The piles are more than
adequate to support the compressive loads of the structures. The piles for these
structures should be driven to refusal in rock.

The lateral earth pressure design computations for these structures use a
water table elevation of 147. These computations are included in Appendix E. Earth
pressure diagrams for excavation support systems should be developed by the
Contractor’s geotechnical engineer using the parameters in the earth pressure

recommendations section.
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An 84-inch brick by-pass conduit with an invert of approximately E1.132 is
present in the east embankment of Basin 1 of Georgetown Reservoir. The by-pass
conduit is approximately 20 feet from the northeast corner of the proposed
equalization basin, approximately halfway between the fence and top of slope. The
Contractor must protect the conduit and any other existing utilities from damage
during construction.

Based on the borings, the material from the excavation for the basin and
channels will primarily consist of clay material, with some silty sand, sandy silt, and
gravel. Excavated material may be used in backfills and controlled fills only if the
moisture content is controlled and the material is considered suitable by the Engineer.
Controlled fills and backfills shall be placed in accordance with Section XIII,
Earthwork Recommendations, with the additional requirement that no heavy
machinery shall operate on top of the influent conduit extension until a minimum of
three feet of compacted fill has been placed over it.

The existing concrete floors in Basins 1 and 2 consist of a series of peaks and
valleys with the valleys sloped to existing floor drain openings. The proposed
dredging operation for these basins would be unable to remove accumulated residuals
from the valleys. The existing concrete floors should therefore be demolished and
removed. The basin subgrade should then be regraded to create a plane surface to
increase the efficiency of dredging operations. Subgrade should be proofrolled and
compacted fill should be placed as stated in the earthwork recommendations of this
report section. A new concrete liner may then be poured on an approved subgrade.

The earthwork in Basins 1 and 2 should be scheduled for summer. No borings
have been made in Basin 2 for this report, however, it is anticipated that the subgrade
will consist of fine grained soil as in Basin 1. Control of soil moisture content will be
critical to achieve compaction and warm, dry, summer weather will minimize
downtime of the basins for reconstruction. For estimation purposes, it is
recommended to anticipate that 20% of the soil to be moved in regrading the basins
may be unsuitable for use as compacted fill due to excessive moisture content or

organic content.
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X.

SLOPE STABILITY ANALYSES

Two borings, SWM-3 and SWM-4, were taken near the top of the existing fill slope
at the west side of the proposed dewatering facilities site in order to determine the factor of
safety of the slope with the proposed facilities including the perimeter road and Stormwater
management pond. Rock was not cored in these borings as their primary purpose was to
categorize the extent and quality of fill material. Two attempts were made in each boring to
obtain an undisturbed sample by pushing a thin walled shelby tube. Only one attempt was
successful in recovering a sample. An undisturbed sample was taken from a depth of 13 feet
to 15 feet from SWM-4 and tested for strain controlled, direct shear strength parameters. A
computer program was then utilized to search run the critical slip circle under worst case
situations. The program, STABR/G, is the PC version of a program called STABR
developed at the University of California, Berkeley. The program calculates the factors of
safety for specified circles using either the ordinary method of slices or modified Bishop
method. The program searches for the circular slip surface having the minimum factor of
safety using the modified Bishop method. The program was used to evaluate slope stability
at two slope sections. The section shown in Figure 13 includes the effects of the Stormwater
management pond on the existing slope. The section shown in Figure No. 14 includes the
effects of the stockpiled residual material behind a proposed low retaining wall and dump
trucks on the perimeter road. Soil parameters of the fill were based on the direct shear
laboratory test result which is considered to be consistent with the observed blow counts of
the fills. A seismic coefficient of 0.05 was used in the analysis.

The search for the critical slip circle at the slope section including the Stormwater
management pond yielded a factor of safety of 1.77. The section with the retained fill load
and dump trucks yielded a factor of safety of 1.5. Both of these factors may be on the
conservative side because the sections neglect the additional weight of soil near the toe of

the slope. The output files of the critical circle runs are included in Appendix E.
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XI. STORMWATER MANAGEMENT POND

Borings SWM-1 and SWM-2 were taken to identify the soil for possible Stormwater
management options at the proposed dewatering facility site. The borings indicate the
presence of fill material to a depth of approximately 35 feet. The fill included material
consisting of sand, silt, clay with organics, burnt wood, and brick pieces. Soil encountered
in boring SWM-1 from depths of 20 feet to 25 feet gave strong petroleum odors.

Presence of the thick layer of fill rules out infiltration as a Stormwater management
option. Therefore, a Stormwater management pond is recommended. The Stormwater
management pond is proposed to be located approximately 45 feet from the top of slope at
the west side of the proposed dewatering facility site. Seepage from the pond could
negatively influence the stability of the slope by saturating the fill layer. The pond should be

lined to prevent seepage into the fill layer.
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XII. PAVEMENT DESIGN

A.

Pavement Design

A representative sample of surficial fill material from the proposed dewatering
facilities site was tested to determine the California Bearing Ratio (CBR) for
pavement design. The test results are included in Appendix C. The material tested
was brown silty clay with a maximum dry density of 117.4 pounds per cubic foot and
an optimum moisture content of 12.7% as determined by modified Proctor test.

All pavement subgrades should be proof rolled by at least six passes of a
vibratory roller capable of exerting a dynamic force of at least 10 tons. Soft areas
should be undercut and replaced with controlled, compacted fill. Proof rolling and
undercutting should be performed under the direction of a geotechnical engineer.
Provided that subgrades have been prepared as described above, pavement sections
should be designed for a minimum CBR of 6, which corresponds to a density of
92.4% of maximum dry density determined in the CBR test.

Traffic volumes for pavement design are published in Appendix B of the
Residuals Disposal Study” by Whitman, Requardt and Associates, dated November
1995, for the U.S. Army Corps of Engineers, Dalecarlia Water Treatment Plant and
Georgetown Reservoir Residuals Disposal Facilities. Pavement sections have been
designed using technical manuals TM5-822-5, June 1992, and TM5-822-2. Pavement
design calculations are included in Appendix E. Based on the procedures in these

technical manuals, the following pavement section is recommended:
2 1/2 inches bituminous concrete surface course (Band SC)
2 1/2 inches bituminous concrete base course (Band BF)

10 1/2 inches dense graded aggregate (GA Base)

Monitoring wells were installed in five borings for this project. Wells installed in

borings DC-21 and DC-25 are located in areas that will be paved. Ground water in these

two wells is at elevation 109 and 90, respectively, far below the existing and finish grades
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(well readings are in Appendix D). Therefore, subsurface drainage of the pavement is

considered to be not necessary. Surface water should be controlled by site grading and

Stormwater management.
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XIII. EARTHWORK RECOMMENDATIONS

The preliminary design concept indicates that the quantity of excavated material will
exceed the quantity of fill material required. Primary areas of excavation are the gravity
thickeners, the forebay residuals equalization basin, the sedimentation basin residuals pumping
station, and the Stormwater management pond. Fill areas include grading to finished grades
at the proposed dewatering site, backfill around the Georgetown reservoir residuals
equalization basin, and backfilling of the other structural excavations. Information from the
subsurface exploration indicates that the majority of excavated material will be from the
existing fill layers at the proposed dewatering facility site. Excavations at the forebay and at
the sedimentation basins will include fill, weathered or decomposed rock, and rock. The fill
layers contain a heterogeneous mixture and at some places, unsuitable material such as pieces
of brick, glass, iron nails, and organic matter. Moisture contents in this layer generally range
from 16.5 to 26 percent. Some samples had moisture contents as low as 9 percent. The
excavated site material can be used in the fill operations only when it is free of unsuitable
material and the moisture content is controlled to within 3% of the optimum moisture content
as determined by modified Proctor test. This on-site material can be used only when
inspected and approved by the geotechnical engineer. It is anticipated that approximately 25
percent of the on-site material could be material suitable for use in controlled fills.

Areas to receive fill should be stripped and cut areas should be excavated to slab
subgrade. Excavations should extend at least five feet beyond the structure footprint. Sites
should be proof rolled and densified by at least 6 passes of a large vibratory roller capable of
exerting a dynamic force of at least 10 tons. Soft areas should be removed as directed by a
geotechnical engineer or his qualified representative and replaced with controlled, compacted
fills. Controlled, compacted fill should be constructed using suitable material, placed in lifts
not exceeding eight inches in thickness and compacted to at least 95 percent of maximum dry
density for cohesionless soils and 92 percent for cohesive soils, as determined by ASTM D-
1557. Cohesionless soils are hereby defined as granular soils having less than 15 percent
material by weight, passing through the No. 200 sieve. The moisture content of compacted

fill material should be within 3 percent of its optimum moisture content at the time of
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XIV. CONCLUSIONS

A. Dewatering Facility Area
1. Dewatering Building: Steel HP 14x73 H-piles are recommended with a
design compression capacity of 60 tons. Piles should be driven through the
existing fill to bear on very dense decomposed rock or rock. Fill thickness is
estimated to range from 25 feet to 35 feet. Residual soil thickness is
estimated to be 15 to 20 feet. Recommended design tension capacity of the
piles is 25 tons. Pile load tests should be conducted to verify both the
compression and tension design capacities. The basement walls should be
designed to resist an at-rest earth pressure computed using the parameters

provided in Section VIII.

2, Gravity Thickeners: Steel HP 14x73 piles are recommended with a design
compression capacity of 40 tons. Variable pile lengths are anticipated. The
recommended design tension capacity for the piles supporting the two
easternmost thickeners is 12 tons, and the recommended design tension
capacity of the piles supporting the two westernmost thickeners is 16 tons. No
piles should be shorter than 10 feet in length. One pile load test is
recommended to verify the design capacities. Lateral earth pressures on the
walls should be computed using the active earth pressure coefficient K, and

the parameters in Section VIIIL.

3. Thickened Residuals Pumping Station: The Thickened Residuals Pumping
Station to be located between the thickeners should be constructed on a
shallow foundation or a mat foundation after the existing fill beneath the
structure has been completely removed and replaced with compacted fill of
dense graded aggregate in accordance with earthwork recommendations of
Section XIII of this report. Recommended allowable bearing capacity is 4,000
Ibs. per square foot. Exterior walls of the pumping station should be designed
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to resist an at-rest earth pressure computed by using the parameters in Section

VIII. Thickened slabs are recommended to resist flotation.

B. Proposed Dalecarlia Forebay Equalization Basin: The equalization basin will be
a slab on residual soil or decomposed rock with thickened slabs to resist flotation.
Contractor should carefully consider the existing utilities in this area. Active earth
pressure coefficient should be used for computing the earth pressures on the exterior
walls of the equalization basin and at-rest pressures for the walls of Pumping Station
in accordance with the parameters outlined in Section VIII. The pumping station is
recommended to have shallow foundations or slab on grade. The subgrade for the
pumping station should be proof rolled and subgrade improved by replacing the
underlying fill, approximately 7 feet thick, with Maryland State Highway
Administration graded aggregate, in accordance with the procedures stated in the

earthwork recommendations section.

C. Proposed Dalecarlia Sedimentation Basin Residuals Pumping Station: Base slab
should be poured on rock with an allowable bearing capacity of 10,000 pounds per
square foot. Existing utilities do not provide clearance for external pilasters.
Thickened slabs are required to resist flotation. The Contractor should be aware of
the number of underground utilities in and around the proposed pumping station
including a 78-inch Penstock and a high service 24-inch water main. The Contractor
should develop a detailed sequence of construction for comment by the Engineer.
The walls should be designed to resist an at-rest earth pressure computed using K, =
0.58 for the fill layer and K, = 0.43 for the residual soil layer and using the soil

properties outlined in Section VIII, earth pressure recommendations.

D. Georgetown Reservoir Site: Basin 2: Steel HP 12x53 H-piles are recommended for
the proposed residuals equalization basin and pumping station. Structures should be
designed to resist flotation. Recommended design tension capacity of the piles is 18

tons. All piles should be driven to refusal on rock. Lateral earth pressure
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computations for the structures should use water table at E1.147 and the parameters
in Section VIII, earth pressure recommendations. Existing utilities at this site include
an 84-inch brick bypass conduit with an invert at approximately El.132. Controlled
fills shall be placed under supervision of a geotechnical engineer in accordance with
the earthwork recommendations, in Section XIII of this report. Backfilling using
heavy machinery on top of the influent conduit extension should not be allowed until
a minimum of 3 feet of compacted fill has been placed over it.

The existing concrete liner in Basin 2 should be removed and regraded to
allow for a more efficient dredge operation. The subgrade should then be proof rolled
according to the earthwork recommendations in Section XIII of the report. A new

concrete liner should then be poured on approved subgrades.

E. Stormwater Management Pond. Presence of deep fills in the area rules out
infiltration as an option. A Stormwater detention pond is recommended. The pond

should be lined to prevent seepage into the fill layer.

F. Pavement Design: Pavement sections have been designed using technical manuals
TMS5-822-5, June 1992, and TM5-822-2. Based on the procedures in these technical

manuals, the following pavement section is recommended:

2 2 inches bituminous concrete surface course (Band SC)
2 Y2 inches bituminous concrete base course (Band BF)

10 Y2 inches dense graded aggregate (GA Base)

Subsurface drainage of the pavement is not considered to be necessary. Surface water

should be controlled by grading and Stormwater management.

G. Temporary Excavation Support Systems: Temporary excavation support systems
should be designed by the Contractor. Lateral earth pressures for design of temporary

excavation support systems should be determined by the Contractor’s geotechnical
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engineer using the parameters in Section VIII of this repdrt as the minimum basis of

design.

H. Temporary Dewatering Systems: Temporary dewatering systems should be designed
by the Contractor. Design of the temporary dewatering systems should be based on
the Contractor’s interpretation of the subsurface conditions as described in this report

as the minimum basis of design.

Foundation recommendations for each structure are summarized below in Table 1.

Pile load tests are recommended at each pile-supported structure.
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TABLE 1

FOUNDATION SUMMARY

“ Structure

Dewatering Building

Tme of Foundation

Allowable Bearing Capacity or
Design Load

HP 14x 73

60 Tons (Compression)
25 Tons (Tension)

2 || Gravity Thickness

HP 14x 73

40 Tons (Compression)
12 Tons*, 16 Tons* (Tension)

3 || Thickened Residual
Pumping Station

Mat Foundation

4,000 Pounds per Square Foot

4 || Dalecarlia Forebay
Equalization Basin

Thickened Slab or Mat on
Grade

2,000 psf on Controlled Fill
7,000 psf on Decomposed Rock

5 || Sedimentation Basin
Residuals Pumping
Station

Slab on Rock

10,000 psf

6 | Georgetown Reservoir
Equalization Basin (All
Structures)

HP 12 x 53

15 Tons (Tension)

Notes:

* 12 tons for easternmost thickeners; 16 tons for westernmost thickeners.
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SUPPLEMENTAL INSTRUCTIONS
FOR GEOTECHNICAL DESIGN

1. DESIG (0] BILI F_GEOTECHNI : In support

of the design for the subject project, the following scope of work
shall be performed:

a. Subsurface exploration and laboratory testing: This
program will be developed by the geotechnical engineer upon
completion of a site plan and topographic mapping. It will
provide the necessary soil/rock/groundwater data for the
geotechnical design,

b. Geotechnical  Reports (Desiagn___Memorandum) : The
geotechnical input to the Design Memorandum shall contain the
following: '

(1) Prbject design requirements; i.e.,, SOW, structural
loads, finish floor elevations, etc.

(2) Subsurface exploration and testing program,

(3) Site surface and subsurface design conditions, to
include regional and site specific geologic and

l groundwater conditions.

(4) Design approach and assumptions backed by supporting
data and references. '

(5) Foundation design recommendations; exclusive of
structural design. These shall include but not be
limited to the following minimum requirements:

(a) Allowable soil bearing pressure (based on both
shear strength and settlement calculations).

(b) Foundation bearing elevations which preclude
the need for extensive field testing during con-

struction to verify the design allowable soil/rock
bearing capacity.

. (c) Lateral earth pressures/sheeting and shoring
requirements.

(d) site and subsurface water drainage require-
ments.

(e) Associated foundation construction recommenda-
tions, equipment and material requirements.




- (6) Pavement thickness designs as follows; exclusive of
all other pavement design aspects (geometric layout,
vertical and horizontal curves, etc.) (If applicable):

(a) Use of Corps of Engineer’s cr1ter1a for both
strength and frost design.

(b) Exterior (rigid) concrete and flexible pave-
ments.

(c) Interior slabs-on-grade subject to vehicular
traffic.

(d) Pavement subdrainage recommendations.

(e) " Specialty paving such as Roller Compacted Con-
crete (RCC), pavers (grass, grid, concrete block,
etc.), resin modified pavement, etc.
(7) Earthwork recommendations to include the following:
(a) Soil material restrictions.
(b) Compaction and moisture content requirements.
(c) Site and subsurface water drainage requirements.

(d) Excavatability of rock, and blasting requirements.

(e) Temporary/permanent slope stability requirements.

(2) Calculations and substantiating data: All design
recommendations shall be supported by calculations and
associated soil/rock field and laboratory test data. This
supporting information shall be included in the reports as
appendices.
d. wings
(1) Boring plan and drilling data: The geotechnical

drawing plate(s) shall contain the subsurface exploration logs and
notes.

. (2) The geotechnical engineer (consultant) will prepare
sketches of the following items from which the prime AE will
prepare the final drawing details:

(a) Flexible and rigid pavement sections.
(b) Pavement transition sections.

(c) Rigid pavement joint layout and details for both

4



exterior and interior pavements.
(d) Pavement subdrainage details.

(e) Structural fill, subgrade stabilization, or other
earthwork details.

(f) Concrete repair/epoxy injection details.

2. CORPS OF ENGINE REVIEW OF GEQTECHNICAL EN EERING DESIGN :
To insure compliance with Corps of Engineers design requirements
and criteria, provide the following data for review by the
Geotechnical Branch (GB) of the Baltimore District, Corps of
Engineers.

a. Project regquirements: The AE will furnish a site plan
showing a single-line location of the proposed structure, paving,
and underground utilities. A brief description of the structure
(number of stories, depth of basement, approximate foundation
loads, etc.) and the proposed earthwork and paving requirements
must accompany this site plan.

b. Site/boiir lan: The AE will provide a site plan with
topography, showing both existing and proposed contours, on which
their geotechnical engineer (consultant) has laid out the proposed
subsurface exploration program to include the following:

(1) Boring and test pit designations, and depths.

(2) Sampling intervals and techniques; e.g., cone
penetrometer, pressuremeter, SPT, shelbies, CBR's, plate bearing
tests, etc..

(3) Groundwater monitoring program.
(4) Rock coring program, if required.
(5) Percolation tests/borings for storm water management.

c. Laboratory testing program: In conjunction with the
subsurface exploration sampling plan, submit a coordinated

soil/rock laboratory testing program to include the following:

. (1) Certification that the 1laboratory proposed for
performing the testing has been inspected and approved by the South
Atlantic Division (SAD) Laboratory in accordance with ER-1110-1-
261, Quality Assurance of Laboratory Testing Procedures. SAD is
located in Marietta, GA. If the proposed lab does not have an up
to date inspection and approval, arrangements must be made with SAD
to inspect and approve the proposed lab prior to performing any
work.



(2) Classification tests (water contents, Atterberg limits,
mechanical analysis, loss on ignition, USDA, etc.). 1Include the
appropriate number of each type of test to be performed on
representative samples and an indication of how these tests will
bee distributed across the site (e.g., approximate number of
building areas, paved areas, borrow areas, etc.) and within the
proposed depth of exploration for each feature of work.

(3) Foundation design tests (unconfined compression, direct
shear, triaxial, consolidation, etc.). Discuss anticipated
foundation system alternatives and corresponding approximate number
of each type of test to be performed to provide representative
shear strength design parameters for each anticipated bearing
strata, and other underlying strata within the zone of influence.

(4) Pavement design tests (undisturbed CBR, remolded CBR,
compaction tests, etc.). Include anticipated number of each type
of test.



APPENDIX B

BORING LOGS




HYATTSVILLE, MD 20734
PHONE (301) 306-9677  FAX (301) 306-9632

DC-1

ﬂ LOCATION: $900 Mac Arthur Blvd., Brookmount, MD DATE: 07112195
ﬂ START: 07/12/95 END:  06/26/95 ELEVATION: 151.7 ‘

DRILLER: Paul Suit '

\ DRILL RIG:

0 18 Brownish gray to gray,dry to wet, very loose, silty sand with @e tock fragments & 1 0 15 2 2 | 3
small boulders (fill) . ‘

18 27.5 _ | Gray, wet, loose to very dense, silty sand & rock fragments (decomposed to {2 5.0 6.5 4 2 2 3
weathered rock) |

27.5 30.5 Brown, soft partially weathered rock 3 10.0 | 11.5 2 2 10 12* H
30.5 325 Gray, medium to hard fractured rock 4 15.0 | 16.5 24 11 4 14" J
' s | 200 |2as| 2 2 4 1 |

6 25.0 | 25.1 |55@1/2° 2" !

7 275 | 325 RQ 13% 51 ﬂ

*At completion water at 10 Ft., caved 22 Ft.

*Encountered water at 10 Ft.

| *Botiom 32.5 Ft.
1 o
e — ——
Water__10.5 Ft. After 24 Hours Caved _11.7Ft. Sheet No. Jof 1
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GEOMATRIX, INC.
7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784

PHONE (301) 306-9677  FAX (301) 306-9632
BORE? REPORT )
PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-2 II
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/12/95 Il
START: 07/12/95 END:  06/26/95 ELEVATION: 151.9 “
DRILLER: Dave Cole DRILL RIG:
_ Soil Description
0 12 Brown to gray, dry to wet, soft to very soft, silty clay with trace of brick & concrete 1 0 1.5 2 4 2 18"
fragments & small boulders (fill)
12 25.5 Brownish gray, wet, very loose micaceous silty sand with trace of rock fragments 2 5.0 6.5 1 1 1 18"
(possible fill)
25.5 30.5 Gray, medium very fractured rock. 3 9.5 11.0 18 4 4 3
4 150 | 165 2 1 1 14"
] 200 | 21.5 3 5 6 12"
6 250 | 253 513" 3" ||
7 | 25.5 | 30.5 RQD 0% 54" “
||
||
*Hard grinding 8.5 to 10.0 Ft. (Boulder) Il
*Auger refusal at 25.5 Ft. "
*Water at completion n
*Encountered water at 2.50 Ft. ||
*Bottom 30.5 Ft. .. II
*Hard augering 23 to 25.5 Ft. | . II
Water__11.8 Ft. After 24 Hours Caved __17.0 Ft. Sheet No.

lofl
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‘ - 7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632
BORING REPORT
e — D Ry

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC3

LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/13/95

START: 07/13/95 END: 07/14/95 ELEVATION: 153.9

DRILLER: . Paul Suit DRILL RIG:

0 18.0 | Tan, dry to wet, loose to dense, silty sand with trace of brick & rock fragments 1 0 1.5 2 2 4 10"
(i)
18.0 25.0 | Tan, dry, very dense, micaceous silty sand (decomposed rock) 2 5.0 6.5 11 6 6 6"
25.0 30.0 | Gray, medium to hard fractured rock 3 10.0 11.5 7 10 17 16"
4 1.5 16.5 10 21 12 18"
5 18.5 ] 20.0 22 20 27 18"
6 20.0 | 20.5 71/6" 6"
7 250 | 25.1 sutt 0"
3 25.0 | 26.5 RQD 0% 13*
26.5 | 30.0 RQD 0% 3"
*Encountered water at 12.5 Ft.
*Auger refusal 25 Ft.
*Bottom at 30 Ft.
*After 48 hours inside of well 14°3"
*After 17 hours inside augers 13 Ft.
*Installed 2" well to 24 Ft. .
Water Caved 8 Ft. Sheet No. l1of}




GEOMATRIX, INC.
7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 3069677  FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC4
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/17/95
START: . 07/17/95 END:  07/19/95 ELEVATION: 154.7
DRILLER: Paul Suit DRILL RIG:

Soil Description

0 4.0 | Gray, moist, soft, silty dlay with trace of brick fragments (fill) 1 0 1.5 1 3 4 6"
4.0 12.0 | Tan, loose to medium dense, micaceous silty sand (possible fill) 2 5.0 6.5 5 4 5 14"
12.0 25.0 | Tan, loose to very dense, silty sand (with layers of boulders & cobbles from 17 to 3 10.0 11.5 7 8 15 16"

23 Ft.)
25.0 30.0 | Gray, medium to hard rock (with lenses of quartz) 4 15.0 16.5 4 4 6 128"
5 200 | 21.5 33 30 57 18"
6 25.0 | 25.0 51/8" o"
7 25.0 | 30.0 RQD 20% 56"

*Encountered water at 13.5 Ft. ) i

*Auger refusal 25.0 Ft.

*Bottom at 30.0 Ft.

Water _14 Ft. after 48 hours Caved 17 Ft. Sheet No. 1of i
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7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

—_— —_ s—— ym———
— e — T ——

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-5
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/19/95
START: 07/19/95 END: 07/19/95 ELEVATION: Ft.

DRILLER: - Dave Cole DRILL RIG:
Soil ription e - Tt

0 1.5 Eight inches asphalt, 10" crushed stone 1 5.0 5.1 512" 2"

1.5 9.0 Tan to gray, dry very dense micaceous silty sand & rock fragments (decomposed 2 9.0 9.0 51/0" 0"
.to weathered rock)

9.0 14.0 | Gray, soft to medium, very fractured rock 3 9.0 14.0 RQD 0% 35"

*Bottom 14.0 Ft.

*Auger refusal at 9.0 Ft.

*No water encountered

Water Caved Sheet No. 1 of 1
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7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784

PHONE (301) 306-9677  FAX (301) 306-9632

BORING REPORT

—— — — — e |
PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-6
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/20/95
START: 07/20/95 END:  07/20/95 ELEVATION: Ft.
DRILLER: ' Dave Cole DRILL RIG:

Soil Doscﬁpﬁon O

0 2.5 Six inches asphalt, 24" crushed stone 1 55 sS 51/0" 0"
2.5 55 Gray, dry, very dense silt with rock fragments (weathered rock) 2 55 10.5 RQD 0% 36"
5.5 10.5 ‘Gray, soft, very fractured rock

*Bottom 10.5 Ft.

*Auger refusal at 5.5 Ft.

*No water encountered

“Boring offset 4 Ft. east

Water Caved , ’ Sheet No. 1 of 1



- SN Wy EE TN WS e S R e SE G Wk N B SN &SN . -

7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677  FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-8
LOCATION: 5900 Mac Arthur Bivd., Brookmount, MD DATE: 07/11/95
START: 07/11/95 END: 07/11/95 ELEVATION: 152.2 Ft.
DRILLER: - Jeff Stouffer DRILL RIG:
Soil Deséﬁpﬁon
0 17.0 | Tan, dry, very loose to medium dense to loose, silty sand, with trace of roots 1 0 1.5 1 2 2 18"
(fill)
17.0 22.0 |.Gray, damp, medium stiff organic clay (fill) 2 4.5 6.0 3 4 5 18"
22.0 50.5 | Tan, dry, loose to very dense micaceous silty sand, (decomposed rock) 3 9.5 11.0 7 8 9 18"
50.5 60.5 | Gray, medium to hard, fractured rock 4 14.5 16.0 3 4 5 18"
5 19.5 | 21.0 10 5 5 18"
6 245 | 26.0 3 4 4 12"
7 29.5 | 31.0 35 50/3 12"
8 345 | 36.0 31 50/3 12"
9 39.5 | 41.0 50/4 4°
10 | 445 | 46.0 50/2 2°
WR&A Note: Strong petroleum-1ike odors from 5 to 11 | 495 | 51.0 5072 2°
*Auger refusal 50.5 Ft. 10 feet. 12 | 505 | 55.5 RQD 0% . 60"
*No water encountered while drilling 13 §5.5 60.5 RQD 43% 60"
*Hard augering from 18.5 Ft. to 19.5 Ft.
*Bottom at 60.5 Ft. . " . B | R A

Water _Dry After 24 Hours Caved 39.0 Ft. Sheet No. 1of1
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7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677  FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-9
LOCATION: 5900 Mac Arthur Bivd., Brookmount, MD DATE: 07/12/95
START: 07/12/95 END:  07/12/95 ELEVATION: 149.4 Ft.
DRILLER: Jeff Stouffer DRILL RIG:
Blows / 6" Penetration
0 7.0 Tan, dry, very loose to loose, clayey silt (fill) 1 0 1.5 1 2 2 16"
1.0 22.0 | Tan, dry, medium dense to loose, silty sand with trace of gravel (fill) 2 4.5 6.0 2 3 7 18"
22.0 570 | Tan, dry, medium dense, clayey silt, with trace of brick & rock fragments & 3 9.5 11.0 11 9 10 18"
layers of silty sand (fill)
57.0 61.0 | Tan, dry, very dense, silty sand (decomposed rock) 4 14.5 16.0 4 5 5 18"
61.0 71.0 | Gray, medium to hard, fractured rock 5 19.5 21.0 3 3 50/6 10"
6 24.5 | 26.0 11 10 9 18"
7 29.5 | 31.0 10 17 17 6"
8 345 | 36.0 2 4 12 18"
9 39.5 | 41.0 4 6 8 5"
10 44.5 | 46.0 5 9 12 3"
11 49.5 | 51.0 7 21 9 6"
12 54.5 | 56.0 4 5 13 12"
*Encountered water at 60.0 Ft. 13 59.5 | 61.0 50/3" 3"
*Hard augering from 26 Ft. to 28 Ft. 14 61.0 66.0 | RQD 20% 60"
o " 15 | 660 | 71.0 | RQD |- .10% 60"

ater _Dry Caved 53.0 Ft. Sheet No. 1ofl
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GEOMATRIX, INC.
7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-10

LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/07/95

START: 07/07/95 END: 07/07/95 ELEVATION: 152.4

DRILLER: Jeff Stouffer DRILL RIG:

Depth (In Ft.) Soil Description Sample (In Ft.) |- | Rec/

At

From To ' No;".f E From 1
= — — 1.
0 2.0 | Tan, dry, loose micaceous silty sand (fill) 1 0 1.5

2.0 7.0 | Brown, damp, medium stiff, clay (fill) 2 4.5 6.0 3 3 4 14"
7.0 12.0 | Tan & brown, dry, medium dense silty sand with trace of rock fragment (fill) 3 9.5 11.0 8 6 5 18"
12.0 31.0 | Tan to brown, dry, dense to very dense, micaceous silty sand (decomposed rock) 4 14.5 16.0 g 17 24 18"
31.0 34.0 | Gray, medium hard, rock 5 19.5 21.0 6 20 34 18"
34.0 36.0 | Tan weathered to decomposed rock 6 24.5 26.0 33 50/5" 1"
36.0 41.0 | Gray medium hard rock 7 29.5 29.7 50/72" 2"

8 31.0 36.0 RQD 75% 55

9 36.0 41.0 RQD 49% 60"

*Auger refusal 31 Ft.

*No water encountered

*Bottom at 41 Ft.

Water Dry after 24 hours Caved 19.5 Ft. Sheet No. 1 of 1
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7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784

PHONE (301) 306-9677  FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecariia Water Treatment Plant BORING NO.: DC-11
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/18/95
START: 07/18/95 END:  07/18/95 ELEVATION: 143.1 Ft.
DRILLER: Jeff Stouffer DRILL RIG:
- Soil Description
0 4.0 Tan, dry, loose, silty sand with trace of roots (fill) 1 0 1.5 2 3 4 9
4.0 7.0 Tan, dry, very stiff clay with gravel & rock fragments (fill) 2 4.5 6.0 5 12 14 12
7.0 27.0 | Tan, dry, , medium dense, micaceous silty sand (fill) 3 9.5 11.0 3 6 5 12
27.0 32.0 | Tan, loose, clayey silt (fill) 4 14.5 16.0 3 3 6 12
32.0 60.0 | Tan, dry, very dense to medium dense to very dense, micaceous silty sand 5 19.5 21.0 5 4 7 10
with some rock fragments (decomposed to weathered rock)
60.0 70.0 | Gray, medium to hard fractured rock 6 24.5 26.0 11 13 14 18
7 29.5 | 31.0 3 2 3 8
8 345 | 36.0 50/1 1
9 39.5 | 41.0 3 4 5 8
10 44.5 | 46.0 18 42 9 12
11 495 | 51.0 25 9 9 18
*Bottom 70.0 Ft. 12 54.5 | 56.0 8 9 . 24 7
*Encountered water at 59.0 Ft. 13 59.5 | 61.0 50/1 1
14 60.0 | 65.0 RQD . 40% 51"
*After 24 hours water 49 Ft., caved 51 Ft . 15 | '65.0 | 70.0 RQD |7 . 70% 60"

Water _49.0 Ft. at completion Caved 51.0 Ft. o Sheet No. 1ofl
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GEOMATRIX, INC.
7050 CHESAPEAKE ROAD, SUITE 205

HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-12
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/06/95
START: 07/06/95 END:  07/06/95 ELEVATION: 145.9
DRILLER: Jeff Stouffer DRILL RIG:
Depth (In Ft.) Soil Description ~ Sample (In Ft.) | : Blo‘:v's_v /}}6" . Rec/
: S » Penetration - Att
From To No. | -From TO | :E" : o |
0 18.0 | Brown, dry, very loose to loose, micaceous clayey silt with trace of roots & 1 0 1.5 1 1 2 12"
gravel (fill)
18.0 32.0 | Gray, damp, medium stiff, clay with trace of roots (fill) 2 4.5 6.0 3 4 6 10"
32.0 60.0 | Tan, dry, dense to medium dense to dense, micaceous silty sand with trace of 3 9.5 11.0 4 5 9 5"
gravel (fill)
60.0 68.0 | Tan, wet, very dense, micaceous silty sand (decomposed rock) 4 14.5 16.0 3 3 3 4"
68.0 78.0 | Gray, medium to hard, rock (6" quartz layer 70 Ft. to 70.5 Ft.) 5 19.5 21.0 2 2 5 12"
6 24.5 26.0 3 4 4 18"
7 29.5 31.0 3 5 5 18"
WR&A Note: Gray clay has petroleum-like odor. 8 | 345 [ 36.0 5 19 20 18"
9 39.5 41.0 4 5 9 18"
10 44.5 46.0 4 5 8 8"
11 49.5 51.0 4 4 7 12"
12 54.5 56.0 6 12 20 18"
*Auger refusal 68 Ft. 13 59.5 61.0 9 17 17 6"
*Encountered water at 50 Ft. 14 64.5 66.0 18 35 50/55 18"
*At completion water at 15 Ft., caved 20 Ft. 15 68.0 73.0 RQD 50% 50% 54"
16 73.0 78.0 RQD 63% 63% 60"

Water Dry after 24 hours Caved 26.0 Ft. Sheet No. 1of
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7050 CHESAPEAKE ROAD, SUITE 205

HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-13
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/11/95
START: 07/11/95 END:  07/12/95 ELEVATION: 147.9
DRILLER: Paul Suit DRILL RIG:

Depth (In Ft.) - Soil Description

0 19 Brown to gray, dry to wet, soft to very soft, silty clay with trace of brick & concrete 1 0 1.5 2 2 2 5"
fragments & small boulders (fill)
19 33.0 . | Brownish gray, wet, very loose micaceous silty sand with trace of rock fragments 2 5.0 6.5 7 10 14 18"
(possible fill)
33.0 50.5 Gray, medium very fractured rock. 3 10.0 11.5 6 7 4 18"
50.5 52.5 4 15.0 16.5 8 5 4 12"
52.5 60.5 5 200 | 215 8 6 8 8"
6 250 | 26.5 5 7 5 5"
7 30.0 | 315 10 8 s"
8 35.0 | 355 51/5" 27 4"
*No water encountered 9 40.0 | 41.5 17 41 12"
*Void from 58.5 to 59.5 Ft. 10 | 45.0 | 452 51/3" 3"
*[nstalled 2" well to 51.5 Ft. 11 50.0 | 50.1 512" 2"
*Boring offset 6 Ft. West 12 | 50.5 | 555 RQD 15 % 56"
*Bottom 60.5 Ft. 13 | 555 ] 60.5 RQD 6% 48"
*Strong solvent odor at 10 Ft. WR&A Note: Also noticed odors. )
*Hard grinding of augers 8 to 10.0 Ft. '

Water___After 14 Hours Dry Caved __(Inside Augers) Sheet No. 1 of 1



GEOMATRIX, INC.
7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-14
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/10/95
START: 07/10/95 END: 07/10/95 ELEVATION: 148.3

DRILLER: Jeff Stouffer DRILL RIG:

e —— o ———————

Depth (In Ft.) Soil Description Sample (In Ft.)‘ I 7 Blows /6" Rec/
T s T “ Penetration Att
From To _ B AR _ o
0] 8.0 | Brown, dry, soft, silty clay with trace of gravel 1 4 4 12"
8.0 30.5 | Tan to whitish gray, dry, medium dense to very dense, silty sand (decomposed 2 4.5 6.0 3 5 5 12"
rock)
30.5 40.5 | Gray, medium to hard fractured rock 3 9.5 11.0 5 6 7 0"
4 14.5 16.0 8 6 21 0"
5 19.5 21.0 50 51/4 8"
6 24.5 26.0 50/2 2"
7 29.5 31.0 50/0 o"
8 30.5 35.5 RQD 50% 58"
9 35.5 40.5 RQD 33% 60"
*Water at 21 Ft. caved 22 Ft.
*Auger refusal 30.5 Ft.
*No water encountered while drilling
*Bottom at 40.5 Ft.

Water 20 Ft. at completion Caved 22.0 Ft. Sheet No. 1of1
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7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-15
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/10/95
START: 07/10/95 END:  07/10/95 ELEVATION: 141.8
DRILLER: Jeff Stouffer DRILL RIG:

Depth (In Ft.) Soil Description

0 12.0 | Tan, dry to loose to medium dense silty sand with trace of gravel (fill) 1 0 1.5 4 4 5 15"
12.0 23.5 | Gray to tan, damp, medium stiff to soft clay with trace of gravel & brick 2 4.5 6.0 2 3 2 17"
fragments (fill)

23.0 42.0 | Reddish brown to tan, dry, medium dense to very dense, micaceous silty sand 3 9.5 11.0 8 11 4 18"
(decomposed rock)

42.0 52.0 | Gray, medium to hard, rock 4 14.5 16.0 3 3 3 12"

5 19.5 | 21.0 2 2 3 18"

6 245 | 26.0 3 14 9 18"

7 295 | 31.0 10 9 6 18"

8 345 | 36.0 36 50/6 12"

9 39.5 | 41.0 45 50/3 9"

10 42.0 | 470 RQD 61% 56"

*No water encountered while augering 11 47.0 52.0 RQD 81% 60"

* Auger refusal 42 Ft.

*Bottom at 52 Ft.

*After 24 hours, water at 33 Ft. caved at 34 Ft.

Water 21 Ft. at completion Caved 41 Ft. Sheet No. lof
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7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677  FAX (301) 306-9632
BORING REPORT
PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-16
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/03/95
START: 07/03/95 END:  07/03/95 ELEVATION: 143.6 Ft.
DRILLER: Jeff Stouffer DRILL RIG:
Depth (In Ft.) Soil Description
From To : T ey 8§

0 4.0 Tan, dry, very loose, silty sand & wood fragments (fill) 1 0 1.5 1 1 2 12"
4.0 8.0 Brown, damp, stiff, silty clay with trace of brick fragments (fill) 2 4.5 6.0 5 S 8 12*
8.0 17.0 | Brown, dry, loose, silty sand with trace of gravel (fill) 3 9.5 11.0 5 3 2 12"
17.0 22.0 | Gray, moist, soft, clay (fill) 4 14.5 16.0 1 1 4 10"
22.0 27.0 | Tan, dry, medium dense to dense, silty, sand, with trace of rock fragments 5 19.5 21.0 3 2 4 12*

(fill)
27.0 53.5 | Brown, dry, to wet, dense to very dense, micaceous silt, with trace of rock 6 24.5 26.0 7 7 10 18"
fragments (decomposed to weathered rock)
53.5 63.5 | Gray, medium to hard, rock 7 29.5 31.0 6 12 19
8 34.5 | 36.0 21 50/5*
9 39.5 | 40.4 36 50/5"
10 44.5 | 44.6 50/2" 172"
11 49.5 | 49.6 50/2" 2"
12 53.5 58.5 RQD 55% | 60"
*Encountered water at 46.0 Ft. 13 58.5 63.5 RQD 66% 60"
“‘Auge_r refusal at 53.5 Ft. )
Water _11 Ft. After 24 hours (hard rain over night) Caved 12.5 Ft. Sheet No. 1of1



GEOMATRIX, INC.
7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677  FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-17
LOCATION: 5900 Mac Arthur Bivd., Brookmount, MD DATE: 07/05/95
START: 07/05/95 END:  07/05/95 ELEVATION: 142.7 Ft.
DRILLER: Jeff Stouffer DRILL RIG:
Soil Description
Brown to gray, moist to wet, very soft to hard to soft, clay with layers of silty
sand & trace of gravel (fill - trace to a little wood & roots from 47 Ft. to 57 Ft.)
57.0 63.5 | Gray, dry, very dense silty sand & rock fragments (weathered rock) 2 4.5 6.0 5 6 8 12°
63.5 73.5 | Gray, medium to hard, rock 3 9.5 11.0 5 2 2 3 6"
4 14.5 16.0 1 3 4 4 6"
5 19.5 | 21.0 4 3 5 8"
6 245 | 26.0 5 5 6"
7 29.5 | 31.0 14 14 16"
8 345 | 36.0 1 16 8"
9 39.5 | 41.0 6 6 5"
10 4.5 | 46.0 2 2 10 12"
11 49.5 | 51.0 12 3 3 12"
*Bottom at 73.5 Ft. 12 545 | 56.0 5 14 6"
*Encountered water at 18’8" 13 59.5 | 61.0 50/2 2"
*Auger refusal at 63.5 Ft. 14 | 63.5 | 68.5 RQD | 25% 60"
*Hard augering 33 Ft. to 34 ft. and 61 Ft.lto 63.5 Ft. 15 | 68.5 | 73.5 .RQD _'. 40% 55°

Water _13 Ft. After 24 hours Caved _____ 16.0 Ft. Sheet No. __ lofl



GEOMATRIX, INC.
7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-18
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/03/95
START: 07/03/95 END:  07/04/95 ELEVATION: 136.3 Ft.
DRILLER: Jeff Stouffer DRILL RIG:
Soil Description
] 3.0 | Tan, dry, very loose, silty sand (fill) 1 0 15.0 WOH/6 1 1 12"
3.0 13.0 | Gray, damp, medium stiff clay with trace of brick fragments (fill) 2 4.5 60.0 3 4 4 12"
13.0 17.0 | Tan & gray, dry, medium dense silty sand (fill) 3 9.5 11.0 3 3 5 3 18"
17.0 32.0 | Gray to tan, damp, soft to very soft, silty clay, with trace of brick & rock 4 14.5 16.0 4 9 7 4 12"
fragments (fill)
32.0 54.0 | Brown, dry, medium dense to loose to very dense, micaceous silty sand S 19.5 21.0 3 3 4 12°
with trace of rock fragments (decomposed to weathered rock)
54.0 64.0 | Gray, medium to hard, rock 6 24.5 26.0 12 11 50/2 15"
7 29.5 31.0 2 2 1 12"
8 34.5 36.0 6 6 10 16"
9 39.5 41.0 3 3 3 3"
10 | 445 46.0 8 21 50/4 11"
11 49.5 51.0 4 4 6 2"
*Bottom at Ft. 12 54.5 54.7 5072 2"
*At completion water at 44 Ft. Caved 46 Ft. 13 | s4.0 59.0 RQD 8% 52"
*Auger refusal at . E 14 | 500 | 640 | roD | , 21% 60"
*Hard augering (24 to 29 Ft.) (32 to 34 Ft) (43.5 to 44.5 Ft.) R U

Water 44 Ft. After 24 hours Caved 45.0 Ft. Sheet No. lofl
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7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-19
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 06/26/95
START: 06/26/95 END: 06/26/95 ELEVATION:
DRILLER: Jeff Stouffer DRILL RIG: CME 55
Soil Description
From Lot Gl . | No. | Fro A e
0 17 Brown, dry, loose to medium dense, silty sand with layers of clay (fill) 1 0 1.5 3 3 4
17 38 Gray to tan, dry, medium stiff to very stiff, clay with traces of gravel (fill 2 4.5 6.0 3 9 7
38 47 | Tan, moist, medium stiff, silty clay (possible fill) 3 9.5 11.0 4 4 4
47 53 Tan, dry, very dense, silty sand with trace of rock fragment (possible fill) 4 14.5 16.0 3 7 9
53 60 Greenish gray, wet, very dense silty sand and rock fragments (weathered rock) 5 19.5 21.0 5 3 5
60 70 Gray, hard rock 6 245 26.0 3 4 5
7 29.5 | 31.0 7 9 9 0"
8 345 | 36.0 4 7 11
9 39.5 | 41.0 2 2 4
WR3A Note: Sample has petroleum product smell. 10 | 44.5 | 46.0 3 3 6
11 49.5 | 50.2 31 50/3"
*Hard augering from 47 Ft. 12 54.5 54.6 50/2" 2"
*No water encountered 13 | 59.5 | 59.6 | so/1" ' 1"
*Bottom 70 Ft. 14 | 60.0 | 65.0 RQ D 20 0/0 62"
15 | 650 | 70.0 | RQ D |[2500 | 60

Water ' " Caved ' A Sheet No. __1of |




.l S . GEOMATRIX, INC.
7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632
BORING REPORT
PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-20
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 06/28/95
START: 06/28/95 END:  06/28/95 ELEVATION: 14.5 Ft.
DRILLER: Paul Suit DRILL RIG:

From

Soil Description

’ 0 2.5 Crushed rock (CRG) 1 0 1.5 3 8 13 117

2.5 12.0 Light brown to brown, dry to moist, medium dense to loose, micaceous clayey silt 2 5 6.5 3 4 10 14°
(fil)
12.0 26.0 Brown to reddish brown, dry, medium stiff to very stiff, clay with trace of gravel 3 10 11.5 4 4 5 127
(fill)
26.0 33.0 Brown, dry, dense to very dense, micaceous silty sand with trace of roots (fill) 4 15 16.5 5 4 4 11"
33.0 49.5 Brown, dry to wet, very dense, micaceous siity sand with rock fragments 5 20 21.5 23 11 17 16"
(decomposed to weathered rock)
49.5 54.5 Brown to gray, soft to hard rock with layers of decomposed rock 6 25 26.5 49 19 22 14
54.5 59.5 Gray,hard very fractured rock 7 30 30.3 51/4" 4"
8 35 36.5 29 30 36 12"
9 40 40.1 51t 1"
10 -45 45.5 | 100/6" 6"
11 49.5 | 54.5 RQ 27% 47"
*Auger refusal at  Ft. 12 54.5 59.5 RQ D 0% 60"
*Encountered water at 37 Ft.
"Véry hard grinding of augers from 3.7 Ft.to . Ft. A
*Bottom 59.5 Ft.
Water__35° 3" Caved _37 Ft. Sheet No. 1of1
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7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-21
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 06/30/95
START: 06/30/95 END:  06/30/95 ELEVATION: Ft.
DRILLER: Paul Suit DRILL RIG:
Depth (In Ft.) Soil Description i sy N
From To
0 13.0 | Brown & red, moist, very soft to very stiff, silty clay with trace of roots & gravel 1 0 1.5 1 1 3 12"
(fill)
13.0 42.5 | Tan, dry to wet, medium dense to very dense, silty sand, decomposed rock 2 5.0 6.5 5 8 11 14"
42.5 52.5 | Gray, medium hard rock 3 10.0 11.5 24 14 10 6"
4 15.0 16.5 8 11 12 16"
5 20.0 | 205 51/6" 6"
6 25.0 | 26.2 6 25 52/3" 14"
7 30.0 | 30.1 s1/1” 0"
8 35.0 | 35.0 51/0" o"
9 425 | 475 | Run#1 | RQD % 0/0 60"
10 475 | 52.5 | Run#2 | RQD 100% 60"
*Bottom 52.5 Ft.
*Two-inch monitoring well installed to 40 Ft.
‘*Encountered water at 33.0 Ft.

Water Caved Ft. Sheet No. lofl
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7050 CHESAPEAKE ROAD, SUITE 205

HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-22
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 06/29/95
START: 06/29/95 END:  06/29/95 ELEVATION: 138.2 Ft.
DRILLER: Paul Suit DRILL RIG:

Soil Description

0 9.0 Brown, dry, loose, micaceous silty sand (fill) 1 0 1.5 1 3 T
9.0 24.0 | Brown, damp, hard to very stiff to hard, silty clay, with a little rock fragments 2 5.0 6.5 4 6 4 8"
- (fill)
24.0 45.5 | Brown, dry to wet, very dense, micaceous silty sand (decomposed to 3 10.0 11.5 30 23 4 4"
weathered rock)
45.5 55.5 | Gray medium to hard rock 4 15.0 16.5 12 8 14 13"
5 20.0 | 215 30 24 9 4"
6 25.0 | 26.5 24 29 19 11"
7 30.0 | 30.0 51/0" 30 0"
8 35.0 | 35.1 100/1" 0"
9 40.0 | 40.0 51/0" o"
10 45.0 | 45.1 51/1.5" 1.5"
*Bottom 55.5 Ft. 11 45.5 | 50.5 RQD 37% 48"
*Slight to hard grinding of augers from 28 Ft. to 30 Ft. and 44 Ft. to 45.5 Ft. 12 50.5 555 RQD 83% ' 60"

*Encountered water at 28.0 Ft.

*Auger refusal at 45.5 Ft.

*At completion water 22 Ft; ‘Caved 44 Ft.

Water Caved Ft. Sheet No. 1of 1
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INC.
7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROIECT: Dalecarlia Water Treatment Plant BORING NO.: DC-23
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 06/26/95
START: 06/26/95 END:  06/28/95 ELEVATION: 138.3 Ft.
DRILLER: Paul Suit DRILL RIG:

Depth (In Ft.) Soil Description

From To : - -~ st . R :
0 13.0 | Brown, dry, medium dense, micaceous, silty sand with clay layers (fill) 1 0 1.5 2 3 8 9"
13.0 23.0 | Brown, dry, stiff, clay with trace of rock fragment & silty sand (fill) 2 5.0 6.5 12 8 6 14"
23.0 45.0 | Reddish brown to brown, dry to wet, medium dense to very dense, micaceous 3 10.0 11.5 3 2 5 16"

silty sand, with rock fragments from 34.5 Ft. to 37 Ft. and 44 Ft. to 45 Ft.
(decomposed to weathered rock)

45.0 55.0 | Gray & brown to gray, soft to hard rock 4 15.0 16.5 4 9 4 12"
5 20.0 | 21.5 3 6 9 15"

6 25.0 | 26.5 2 7 13 18"

7 30.0 | 30.0 51/5" 5"

8 35.0 | 35.1 74/1° 0"

9 40.0 | 40.0 s51/1° 1"

10 | 45.0 | 45.0 51/0" 0"

*Auger refusal 45 Ft. 11 45.0 | 50.0 RQD 20% 54

*Bottom 55 Ft. 12 50.0 | 55.0 RQD 88% 41"

*Encountered water at 43.0 Ft.

Water 33.4 Ft. Caved 44.0 Ft. Sheet No. 1of1
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7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

Soil Description

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-24
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/05/95
START: 07/05/95 END:  07/05/95 ELEVATION: 138.7 F.
DRILLER: Paul Suit DRILL RIG:

0 33.0 | Brown & gray, damp, medium stiff to stiff, clay with trace of silty sand, gravel 1 0 1.50 2 4 6 18"
& brick fragment (fill)
33.0 51.0 | Tan to gray, medium dense to very dense, micaceous silty sand (decomposed to 2 5.0 6.5 4 6 7 18"
weathered rock)
51.0 54.5 | Gray, medium to hard rock 3 10.0 11.5 5 6 9 16*
4 15.0 16.5 2 2 5 127
5 20.0 | 21.5 6 6 7 12"
6 25.0 | 26.5 16 6 5 187
7 30.0 | 31.5 4 5 8 18"
8 35.0 | 36.5 4 5 9 18"
*Boring offset 7 Ft. north 9 40.0 | 40.0 51/0" 0"
*Slight grinding of augers 39 Ft. to 42 Ft. 10 45.0 45.1 51/1" 1"
*Auger refusal 51 Ft. 11 50.0 50.1 SH1" 1"
*Bottom at 54.5 Ft. 12 51.0 | 54.5 RQD 28"
*At completion water at 44 Ft. Caved 46 Ft.
*Core barrel locked up & broke off at 54.5 Ft.
*No water encountered ‘
Water 14’ 5" After 24 hours Caved _____ 14’ 8" Sheet No. __ lof1




GEOMATRIX, INC.
7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FaX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-25
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/06/95
START: 07/06/95 END:  07/07/95 ELEVATION: 136.2
DRILLER: , Paul Suit DRILL RIG:
Depth (In Ft.) Soil Description Sample (nFt) | Blows/6"
o epe oo Penetration
From To : ;:‘ | L
0 2.0 | Brownish gray to gray, dry to wet, very loose, silty sand with some rock 1 0 1.5 3
fragments & small boulders (fill)
2.0 43.0 | Gray, wet, loose to very dense, silty sand & rock fragments (decomposed to 2 5.0 6.5 5 7 i3 18"
weathered rock)
43.0 55.0 | Brown, soft partially weathered rock 3 10.0 11.5 4 9 14 18"
55.0 65.0 | Gray, medium to hard fractured, rock 4 15.0 16.5 10 8 13 3"
Gray soft to medium hard fractured rock 5 20.0 21.5 8 7 7 18"
6 25.0 26.5 7 10 14 18"
7 30.0 31.5 7 9 14 8"
8 35.0 36.5 14 12 12 18"
9 40.0 41.5 20 10 13 12"
10 45.0 46.5 20 30 32 16"
*Installed 2" monitoring well to 54 Ft. 11 50.0 51.5 29 30 ' 36 18"
*Bottom at 65.0 Ft. 12 55.0 55.6 51/2" 0"
*Boring offset 7 Ft. south 13 55.5 60.0 RQD 17% 60"
*Encountered water at 45.5 Ft. 14 60.0 65.0 RQD 23% 50"

Water 44’ 9" after 24 hours inside of augers Caved Sheet No. 1of 1
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GEOMATRIX, INC.
7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677  FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-26
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 05/27/95
START: 05/27/95 END:  06/28/95 ELEVATION: 135.6 Ft.
DRILLER: Jeff Stouffer DRILL RIG:
Depth (In Ft.) Soil Description e g
0 33.0 | Brown to gray, damp, soft to very stiff, silty clay with trace of gravel and 1 0 1.5 2 2 3
brick fragments (fill)
33.0 39.0 |- Grayish tan, dry, medium dense, silty sand with gravel and rock fragments 2 4.5 6.0 5 11 8
(fil)
39.0 48.0 | Greenish gray, dry, medium dense silty sand & rock fragments 3 9.5 11.0 2 6 8
48.0 53.0 | Tan, wet, medium dense, sand & gravel 4 14.5 16.0 4 6 10
53.0 55.5 | Gray, wet, very dense, weathered rock 5 19.5 21.0 3 6 8
55.5 65.5 | Gray, hard, rock 6 245 | 26.0 3 4 7
7 29.5 | 31.0 6 8 7
8 345 | 36.0 24 13 7
9 39.5 | 41.0 9 8 10
10 | 445 | 46.0 3 5 9
11 49.5 | 51.0 2 5 6
*Bottom 65.5 Ft. 12 | 545 | 56.0 50/2
*Encountered water at 50.0 Ft. 13 55.5 60.5 RQD 10% 53"
*Hard augering 37 Ft. to 38 Ft. . 605 | 655 | RoD | 81% 60"

Water 44.0 Ft. Caved 47.0 Ft. Sheet No. 1ofl
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7050 CHESAPEAKE ROAD, SUITE 205

HYATTSVILLE, MD 20784
PHONE (301) 306-9677  FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-27
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 05/26/95
START: 05/26/95 END: 05/27/95 ELEVATION: 135.1 Ft.

DRILLER: Jeff Stouffer

DRILL RIG:

Soil Description

From To v L a e T A s o .
0 7.0 Brown to gray, damp, soft to very stiff, silty clay with trace of gravel and 1 0 1.5 3 3 4
brick fragments (fill)
7.0 12.0 | Grayish tan, dry, medium dense, silty sand with gravel and rock fragments 2 4.5 6.0 3 3 3
(filn)
12.0 17.0 | Greenish gray, dry, medium dense silty sand & rock fragments 3 9.5 11.0 4 6 13
17.0 28.0 | Tan, wet, medium dense, sand & gravel 4 14.5 16.0 3 6 6
28.0 43.5 | Gray, wet, very dense, weathered rock 5 19.5 21.0 3 5 9
43.0 54.5 | Gray, hard, rock 6 24.5 26.0 3 3 6
54.5 64.5 7 29.5 | 31.0 9 9 13
8 345 | 36.0 7 5 13
9 395 | 41.0 4 9 8
10 4.5 | 46.0 10 31 36
11 49.5 | 51.0 4 8 8
*Bottom 64.5 Ft. 12 545 | 595 RQD 50% ' 60"
*Encountered water at 50.0 Ft. 13 59.5 64.5 RQD 47% 60"
."Auger refusal 54.5 Ft. 4 '
*After 24 hours, 38’ 107, caved 39 Ft. '

Water 37.0 Ft. at completion Caved 44.0 Ft. Sheet No. 1of1



7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677  FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-28
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 05/29/95
START: 05/28/95 END:  05/29/95 ELEVATION: 134.8 Ft.
DRILLER: Jeff Stouffer DRILL RIG:

0 2.0 Crushed stone (CRG) 1 4.5 6.0 3 3 4
2.0 37.0 | Brown to gray to brown, dry, medium stiff to stiff, silty clay, with trace of 2 9.5 11.0 4 9 9
. asphalt & brick fragment (fill)
37.0 50.5 | Brown, dry to wet, medium dense to very dense, micaceous silty sand with 3 14.5 16.0 4 4 6
rock fragments from 49 Ft. to 49.6 Ft. (Decomposed to weathered rock)
50.5 60.5 | Gray hard rock 4 19.5 |} 21.0 2 4 5
5 245 | 26.0 4 5 6
6 29.5 | 31.0 3 4 6
7 345 | 36.0 5 5 7
8 39.5 | 41.0 5 9 13
9 44,5 | 46.0 50/6
10 495 | 51.0 50/2
11 50.5 | 55.5 RQD 50% 39"
*Bottom 60.5 Ft. 12 55.5 | 60.5 RQD 41% ' 30"

*Encountered water at 42.0 Ft.

"Auger refusal 50.5 Ft.

*After 24 hours, 42.5°, caved 43 Ft.

Water 43.0 Ft. at completion Caved 45.0 Ft. Sheet No. 1ofl




Il EE I I | I B O EDVES 'EE B B B EE B B O =
7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677  FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-29
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 06/30/95
START: 06/30/95 END:  06/30/95 ELEVATION: 134.4 Ft.
DRILLER: Jeff Stouffer DRILL RIG:

Depth (In Ft.) ' Soil Description

Brown & gray, dry to damp, medium stiff to stiff, to medium stiff, clay with
layers of silty sand (fill)
23.0 42.0 | Tan, dry to wet, dense to very dense, micaceous silty sand (decomposed to 2 4.5 6.0 2 3 5 18"
weathered rock)
420 52.0 | Gray, medium to hard rock 3 9.5 11.0 3 5 8 18"
4 14.5 16.0 2 2 4 14*
5 19.5 | 21.0 4 9 12 18"
6 215 | 26.0 10 18 20 18"
7 29.5 | 31.0 15 50/5 11*
8 345 | 36.0 50/6 6"
9 395 | 41.0 13 50/5 9"

10 42.0 | 42.1

*Auger refusal 42 Ft. 11 42.0 | 47.0 RQD 25% "
*Bottom at Ft. 12 47.0 } 52.0 RQD 25% 54"

*At completion water at 20 Ft. Caved 34 Ft. 60"

*Encountered water at 40 Ft.

Water 10.5 Ft. After 24 hours Caved 11 Ft. Sheet No. lofl
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7050 CHESAPEAKE ROAD, SUITE 205

HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

— =
PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-30
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 06/30/95
START: 06/29/95 END:  06/30/95 ELEVATION: 135.4 Ft.
DRILLER: Jeff Stouffer DRILL RIG:

Depth (In Ft.) Soil Description

Brown, damp medium stiff to stiff, clay with layers of silty sand & rock fragment

(fil)
23.0 40.5 | Gray to tan, very dense, micaceous silty sand with trace of rock fragment 2 4.5 6.0 3 5 5 6"
(decomposed to weathered rock)
40.5 50.5 | Gray, medium to hard rock 3 9.5 11.0 4 4 7 5"
4 14.5 16.0 5 5 5 8"
5 195 | 21.0 9 12 5 8"
6 245 | 26.0 6 24 15 12"
7 295 | 31.0 19 50/5 43 14"
8 345 | 36.0 15 50/5 12"
9 395 | 40.0 50/6 1"
10 40.5 | 45.5 RQD 70% 54"

*Auger refusal 40.5 Ft. 11 45.5 50.5 RQD 30% 62"

*Bottom at 50.5 Ft.

*At completion water at 28 Ft. Caved 37 Ft.

Water 31 Ft. After 24 hours Caved 35 Ft. Sheet No. 1of 1



7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-31
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 06/29/95
START: 06/29/95 END:  06/29/95 ELEVATION: 136.5 Ft.
DRILLER: Jeff Stouffer DRILL RIG: _

Depth (In Ft.) Soil Description

0 12.5 | Reddish brown to brown, dry to moist, medium stiff to stiff, clayey silt with 1 0 1.5 2 3 4 9"
trace of gravel & rock fragments (fill)

2 ) 6.5 1 5 7 10*

3 10 11.5 9 7 5 10"

*Bottom 12.5 Ft.

*Hard grinding of augers 12 Ft. to 12.5 Ft.

‘*Auger refusal 12.5 Ft.

Water Dry at completion Caved 45.0 Ft. Sheet No. 1 of 1
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7050 CHESAPEAKE ROAD, SUITE 205

HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-31A
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 06/29/95
START: 06/29/95 END:  06/29/95 ELEVATION: Ft.
DRILLER: Paul Suit DRILL RIG:
Depth (In Ft.) Soil Description A ’ ' S:
From T T g
0 14.2 | Reddish brown to brown, dry to moist, clayey silt with trace of gravel & rock 1 14.2 15.2 19 19 4"

fragments (fill)

14.2 15.2 | Rock & concrete

*Bottom 15.2 Ft.

*Hard grinding of augers 13 Ft. to 14.2 Ft.

*Auger refusal 14.2 Ft.

————

Water Dry at completion Caved 45.0 Ft. Sheet No. 1ofl
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7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677  FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-31B
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/03/95
START: 07/03/95 END:  07/03/95 ELEVATION:

DRILLER: Paul Suit DRILL RIG:

Depth (In Ft.) Soil Description

From To

0 8.0 | Tan, dry, micaceous silty sand 1 0 5.0 | Auger Cut 6 6"
8.0 14.3 | Tan, dry, micaceous silty sand with some gravel & small cobbles (fill) 2 5 10.0 | Auger Cut 7 6"
14.3 15.8 | Tan, dry, very dense silty clay & sand with gravel brick & rock fragments (fill) 3 14.3 15.8 40.0 33 56 12"

*Auger refusal 14.3 Ft.

*Bottom at 15.8 Ft.

*Spoon glancing off below augers sample #3

*No water encountered

Water Dry at completion ' Caved _____ 11,0 Ft. ' o Sheet No. 1 of 1
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7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-32
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/17/95
START: 07/17/95 END: 07/17/95 ELEVATION: 146.3
DRILLER: Paul Suit DRILL RIG:

. Soil Description

0 9.5 | Brown, dry, medium dense, silty sand, with trace of wood & brick fragments & 1 0 1.5 4 5 8 18"
boulders (fill)

2 5.0 6.5 4 6 10 10"

3 9.0 9.5 15 51/11° 4

*No water encountered while drilling

*Auger refusal 37 Ft.

*Bottom at 42 Ft.

Water Dry After 24 hours Caved 8 Ft. Sheet No. lofl



7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-32A

LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/17/195

START: 07/18/95 END:  07/18/95 ELEVATION: 145.3 (Approx.)
DRILLER: Paul Suit DRILL RIG:

Depth (In Ft.) Soil Description

From | To R ':ﬁj‘ o N0 KT g AL |
0 18.0 | Tan to gray & tan, dry, soft t very stiff, silty clay (fill) 1 10.0 11.5 5 3 4 12"
18.0 38.5 | Greenish tan to orangish tan, dry, medium dense to very dense, micaceous silty 2 15.0 16.5 7 8 10 6"
sand (decomposed rock)

38.5 43.5 | Gray, soft to medium, rock with soil lenses 3 20.0 21.5 8 11 12 10"

4 25.0 | 26.5 9 12 18 12°

5 30.0 | 315 25 35 50 18"

6 35.0 | 36.4 10 10 51/5" 17"

7 38.5 | 385 51/0" 0"

8 385 | 43.5 RQD 10% 10% 44"

*No water encountered while drilling

*Auger refusal 38.5 Ft.

*Bottom at 43.5 Ft.

*Installed 2" well to 37.5 Ft. ' ‘ S L

Water Dry After 24 hours Caved _____35Ft ' Sheet No. 1 of1



7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-33
LOCATION: 5900 Mac Arthur Bivd., Brookmount, MD DATE: 07/18/95
START: 07/18/95 END: 07/18/95 ELEVATION:

DRILLER: Paul Suit

DRILL RIG:

Soil Description

0 230 | T -

an, dry to damp, medium stiff to very soft, silty clay with trace of brick & 1 0 1.5 ] 8 5 10
concrete fragments (fill)
23.0 37.0 | Tan to tan & white, dry, very loose to very dense, micaceous silty sand 2 5.0 6.5 7 8 7 16"
(decomposed rock)
37.0 42.0 | Gray, medium to hard rock 3 10.0 11.5 7 9 6 10"
4 15.0 16.5 3 5 5 4* |
5 20.0 | 21.5 2 2 2 18"
6 25.0 | 26.5 1 1 14 18"
7 30.0 | 315 3 6 12 18*
8 35.0 | 365 45 42 46 18°
9 37.0 | 42.0 RQD 70% 60"

*No water encountered while drilling

*Auger refusal 37 Ft.

*Bottom at 42 Ft.

Water Dry After 24 hours Caved 35 Ft. Sheet No. l1of1




-’ - - - - GEOMATRIX, INC.
7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784

PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant ' BORING NO.: DC-34
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/19/95
START: 07/19/95 END:  07/19/95 ELEVATION: 145.9 Ft.
DRILLER: Jeff Stouffer DRILL RIG:

Soil Description

From To

0 23.0 | Brown, dry to damp, medium stiff, silty clay with trace of rock fragments (fill) 1 0 1.5 6"

4 4 4
23.0 33.0 | Tan, dry, very dense, micaceous silty sand (decomposed to weathered rock) 2 4.5 6.0 3 3 2 10"
33.0 38.0 | Gray, medium to hard, rock 3 9.5 11.0 3 3 4 18"
4 14.5 16.0 6 5 4 9"
5 19.5 | 21.0 2 3 5 3
6 245 | 26.0 5 25 30 18"
7 295 | 31.0 27 50/3 10"
9 33 33.0 51/0" (e
10 33 38.0 RQD 3% 57"
*Bottom 38.0 Ft.
*Auger refusal at 33.0 Ft.
*No water encountered while drilling
‘*After 24 hours, water at 17.5 Ft., caved at 19 Ft.

Water _11 Ft. at completion Caved _16 Ft. . Sheet No. 1ofl



GEOMATRIX, INC.
7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-35
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/19/95
START: 07/19/95 END:  07/19/95 ELEVATION: 145.8 Ft.
DRILLER: Jeff Stouffer DRILL RIG:

Soil Description :

0 34.5 | Tan, dry to moist, medium stiff, silty clay with trace of roots & rock fragments 1 0 1.5 4 4 5 6"
(i)
34.5 39.0 |.Concrete core 2 4.5 6.0 10 8 9 12"
39.0 39.5 | Gray, medium to hard rock 3 9.5 11.0 8 8 8 2"
4 14.5 16.0 2 4 4 -
5 19.5 | 21.0 2 1 2 9"
6 245 | 26.0 2 2 2 12"
7 29.5 | 31.0 2 2 2 12"
8 345 | 395 RQD 100%
56"

*Bottom 39.5 Ft.

*Auger refusal at Ft.

*No water encountered while drilling

*After 24 hours water at 27.5 Ft., caved at 30 Ft. . S , VT

Water 27 Ft. Caved 30 Ft. ‘ Sheet No. __ 1 of 1



SOIL BORING LOG

Client Whitman Requardt Boring # _DC-36

Project Name _Dalecarlia WTP Georgetown Reservior Job # D38-0695 (Phase 1II)

Location McArthur Bivd.

Datum Driller __P. Suit Hammer Type _Safety  Boring Method ._4.25" 10 HSA _

Surf. Elev. __FL. Inspector Sampler Type _Standard __ Borehole Diameter _8"1n.

Date Started _10/30/95____ Date Completed _10/30/95 Rod Size AW Rock Core Size 3

< . ‘ s |w " SAMPLE
SE | oIl DESCRIPTION | ey | 28 (22 =
: g u Color. Monsture. Densaty. Scze Uthology  Ern ,m%._. =4 E
- , : - 1 1-2-4 3" -
Light gray, wet, medium stiff / -
1 clay. (FILL) % // L R
- (/7 |
77
_ %9 5 [
_j ,/:// 2 | SPT 3-3-4 18" ;-_
7.0 .// 74 -
_ Gray and tan, moist, dense to ///' -
_J medium dense, clayey sand. ;// /]

— A 3 |seT| t0-i7-8 |18 [
] f/ //j N
— ‘// -
- //'// /I -

] A8 04 | spT| s-0-10 |18 -

7
;‘ ///'/./ t
18.0 929, _
_ Brown, dry, very dense, ISR ~

] micaseous silty sand. L] 20 5 |sPT| 9¢-35-27 |10 _
- L] -
— T -
N ] -

—_ |2 6 [spT| sz |30 [
: s X
] LT _

30.0 =307 7 {ser| swo o~ .
Brown, very soft rock. (VOID //_\/ 8 | RC ROD 0% | 20n }_
_ FROM 32'-33'5) )<
. g [
-] N /N
35.0 - 17135 L’_
_ Auger refusal at 30.0 ft. Bottom | L
_ of the boring at 35.0 ft. _
Backtiled with cuttings to 22.0 B
n ft, portiand cement to 1.0 ft, . B
m concrete patch to surface. 407 ~
—] v ;__
] T -
457
BORING METHOD SAMPLER TYPE GROUNDWATER DEPTH
HSA - HOLLOW STEM AUGERS SPT - STANDARD PENE TRATION AT COMPLETION FT. GEO )
HA/TR-HAND AUGER & TRIPOD TEST SPLIT SPOON AFTER HRS. _ FT.
0C - ORIVING CASING ST - SHELBY TUBE AFTER 24 HRS. FT.
MD - MUD DRILLING AS - AUGER SAMPLE CAVED AT FT. Hyattsvile, Maryland
AR ~ AIR ROTARY/AIR HAMMER RC - ROCK CORE (301)-306-9677

SPT-Standard Penetration Test: Driving 2 Inch 00 Sampler 1.0 foot with 140 pound Hammer F alling 30 inches; Blow Count Recorded at 6 inch Intervals
PID - Photolonization Detector (parts per million)




SOIL BORING LOG

llllll]jl]llllllllllllllITTIIIIIIIlllllllll7j—llllI

Client Whitman Requargt Boring # _0C-37
Project Name _Dalecarlia WTP Georgetown Reservior Job # D38-0695 (Phase 11
Location McArthur Blvd.
Datum Oriller ___P. Sutt Hammer Type _Saletv Boring Method _4.25" ID H3A
Surf. Elev. __Ft. Inspector Sampler Type _Standard __ Borehole Diameter _8"In.
Date Started _10/29/85  Date Completed _10/29/95 Rod Size AW Rock Core Size 3"
- SOILDESCRIPTION -+ | oo w8 [HEL
isture, Density, Size, Lithalogy | E*EY | B2 §§ N
_ Gray, wet, soft to stiff clay /) j
B (FILL) (A 8
_ ///// |
- L7 s
—] 77 2 | spT 3-5-6 14
6.5 a0 1
. Brown and gray, moist, hard to /(//' -]
] very stiff, clay with a little sand. "// Ve
] /A0 3 YspT| 2120 |4
|
_ 59
a S0 2
- r’»//~ A ]
71 ]
7 NOE4 57 o
— oL a {spTl a-3-3 e
— ,// / _—:I :
- i '// // -1
- ; /'4// —
19.0 . (2 A
— Brown and gray, wet, very f bt P o5 lsET | 25-Iv: 2
— dense, mcaceous sity sand. . [T — i
; — 4 i
_ e
] .
] 1851 6 |seT|  sus 5
- -
—_ 0] 7 |ser 51/1 e
—] =3 8 [seT| sve | a
T3¢0 = 49 lseT 51 0"
— Gray, medium rock. \/T__\/ 400 0 | rc | RGD asx 48"
7 N N\
-1 v l—/
1440 ‘ N
— Auger refusal at 39.0 ft. 4___
— Encountered water at 19.0 ft. _
— Bottom of the boring at 44.0 ft. —
—_ Backfilled with cuttings to 9.0 ft, —
— portland cement to 1.0 ft,
concrote Qabnh by cypirdnen SF

BORING METHOD

HSA - HOLLOW STEM AUGERS
HA/TR-HAND AUGER & TRIPOD
0OC - DRIVING CASING

MO - MUD DRILLING

AR - AIR ROTARY/AIR HAMMER

SAMPLER TYPE

SPT - STANDARQ PENETRATION

TEST SPLIT SPOON
ST - SHELBY TuBE
AS - AUGER SAMPLE
RC - ROCK CORE

GROUNDWATER DEPTH

AT COMPLETION
—  _HRS.

AFTER
AFTER 24
CAVED AT

FT.

HRS. FT.

FT.

TR, T
Hyattsvile, Maryland
{301)-306-9877

SPT-Standard Penetration Test: Driving 2 Inch 0D Sampler 1.0 foot with 140 pound Hammer Falling 30 inches; Blow Count Recorded at 8 inch Intervals
PID - Photolonization Detector (parts per million)




SOIL BORING LOG

Client Whitman Requardt Boring # _DC=38
Project Name _Dalecarlia WTP Georgetown Reservior Job # D38-0695 (Phase 111
Location McArthur Blvd.
Datum Oriller __D. Cole Hammer Type _Safety  Boring Method __4.25" ID HSA
Surf. Elev. _Ft. Inspector Sampler Type _Standard _____ Borehole Diameter _8"In.
Date Started _10/31/95  Date Completed _10/31/95 Rod Size AW Rock Core Size _3"
S e i e e D e W] T S AMPLE AR e D
SE oI DESCRIPTION. ey | 828 (g BORING § SAMPLING
» gg C_oor. Mousture. Densuty. Slze. Lathology m% =8| No. | Type | Blows/6* - |Rec: o NOTES: ~oir i
1 | SPT 1-1-2 10" S
] Dark gray, wet, very loose, to // j
] mostly dense, clayey sand. "/ B
(FILL) A B
A N B
7] A715 " B
—_— 2 |sPT| 9-12-13 |18
P —:I —
-85 AV —
] Gray and tan, moist, mostly ///' = —
] dense clayey sand. ;/./ /) =
— //' :// ]0—- }—
— " 3 |sPT| &-1-13 |16 -
_ 1] N
V. /.

— L2 —
- 7 e -
_ (2 /A8 ] 4 |spT| s5-7-8 |18 -

93
N Zi ] -
- (/'.//-/ = -
— _////./ — |
] /01 5 |spT| s5-8-9 |iB" L
L, 7 —_I
-] v, /] -
— r ol |
_ ot/ B
24.0 VRO . —
i Brown, moist, mostly dense to {2 | g |spT 9-11-16 10" _—
| very dense, micaseous silty T ___I |
_ sand. -
—‘ y =
—_ 7 |SPT 51/1 " -
35.0 8 |SPT 51/2 2" L
] Gray, medium to sott rock. 9 | RC RQD 0% 18" n
37.0 -
. Auger refusal at 35.0 tt. Bottom | -
] of the boring at 37.0 ft. Bornng | |
] grouted with portiand cement 40
from 37.0 to 1.0 ft. Concrete | B
. patch to surface. . B
- 45 ] _
BORING METHOD SAMPLER TYPE GROUNDWATER DEPTH
HSA ~ HOLLOW STEM AUGERS SPT - STANDARD PENETRATION AT COMPLETION _____ FT. GEO
HA/TR-HAND AUGER & TRIPOD TEST SPLIT SPOON AFTER ____ HRS. FT. Ny
DC - DRIVING CASING ST - SHELBY TUBE AFTER 24HRS. _____FT
MO - MUD ORILLING AS - AUGER SAMPLE CAVED AT ____ FT Hyattsville, Maryland
AR~ AIR ROTARY/AIR HAMMER RC - ROCK CORE (301)-306-9677

SPT-Standard Penetration Test: Driving 2 Inch 0D Sampler 1.0 foot with 140 pound Hammer Falling 30 inches; Blow Count Recorded at 6 inch Intervals
P1D - Photolonization Detector (parts per million)




SOIL BORING LOG

Client Whitman Requardt Boring # _DC-39
Project Name _Dalecarlia WTP Georgetown Reservior Job # D38-0695 (Phase 111)
Location McArthur Blvd.
Datum Dritler __P. Suit Hammer Type _Safety ____ Boring Method _4.25" 1D HSA
Surf. Elev, __Ft. Inspector Sampler Type _Standard __ Borehole Diameter .8 In.
Date Started _10/31/95 Date Completed _10/31/95 Rod Size AW Rock Core Size 3"
=
et
o
D
'y
N Gray and tan to reddish brown, x// .
moist to wet, mostly dense to O B
- loose clayey sand. //- :// = —
-] , .//- - -
- ST -
— (z/ v 1 |spT| s-6-8 |18" |
J ’//// L
- 3 (// y |
T 0 B
— xS 2 |SPT] o-12-19 |18" -
27
7 7 -
- ,'// _/ -
- & /(/' -
- y /. -
LA 3 {ser| 3r-r |ie
- (/s —
) =
-/ /| L'-'
B 7
- 0% |
N (7 s -
] e 7 4 |spPT 1-3~5 14" -
e
7 (s //‘ B
23,0 (L B
| Brown wet, mostly dense to very e e |
— dense, micaseous silty sand. 5 {spT 9-12-17 18" |
] 6 |SPT 51/2 o [~
29.0 = 7 {rc | RaDO% |16 —
] Brown, very soft rock with a > 30 =
| trace of quartz. L\ |
# / '—/
N 2\ B
- A _
34.0 N\ L
L Auger refusal at 29.0 ft. Bottom 35 ] |
of the boring at 34.0 ft. Boring
— grouted with portland cement ] B
- from 34.0 to .0 ft. concrete - L _
- patch to surface. -] -
_ A0 |
BORING METHOD SAMPLER TYPE GROUNDWATER DEPTH
HSA - HOLLOW STEM AUGERS SPT - STANDARD PENE TRATION AT COMPLETION FT. GEOMATRI
HA/TR-HAND AUGER & TRIPQD TEST SPLIT SPOON AFTER _____HRS FI.
OC - DRIVING CASING ST - SHELBY TUBE AFTER 24 HRS. FT.
MD - MUD DRILLING AS - AUGER SAMPLE CAVED AT FT. Hyattsvile, Maryland
AR - AIR ROTARY/AIR HAMMER RC - ROCK CORE (301)-306-9677

SPT-Standard Penetration Test: Oriving 2 Inch 0D Sampler 1.0 foot with 140 pound Hammer Falling 30 inches; Blow Count Recorded at 6 inch Intervals
PID - Photolonization Detector (parts per million)




SOIL BORING LOG

Client Whitman Requardt Boring # _0C-40
Proiect Name _Dalecarlia WTP Geargetown Reservior Job # D38-0695 (Phase 111}
) 3
Location McArthur Blvd.
Datum Driler __P. Suit Hammer Type _Safety __ Boring Method _4.25" 1D HSA _
Surf. Elev. _Ft. Inspector Sampler Type .Standard _____ Borehole Diameter . 8" In. )
Date Started .10/30/95 ___ Date Completed _10/30/95 _  Rod Size AW Rock Core Size _3"
» B & Jux SAMPLE
L | ‘SOIL DESCRIPTION  eev | 28 |25 BORING § SAMPLING
3= Color Monsture. Density, Size, Lithology - m‘% 5:‘;"0’ No. | Type| Blows/6* |Rec. (;g?n ) NOTES
, S— N 1-1-3 18" -
_ Gray, wet, soft to very stiff /, _1 ~
] clay. (FILL) (/A 8 -
L 7,

7 A -
. L/ - |
— /A 2 |sPT | s-n-ia | oan -

7 "_l B
7.0 _;/ 4. B
— Gray and tan, wet, very stiff to % // _ |
— stiff, clay with a ittle sana. // 7/ 07 ' -
—] SEPE 3 {sPT, 6-7-13 |ign |
_ ] I | | B
' SO ! '

_ 207 e —
_ 2 | | B
] (///_ B4 JseT! 8-s-7 |0 i L
— (//.// -—-| i | -
— SO ' ! —

18.0 Z. .4 ; : ' -

— b Gray, wel, mosty dsnse clayey / — ; ‘ : : N
— sand. ;; ._J—I 53T, -5-3 T T

220 | : LI L B

_ Tan, dry, very 22nse, MCacecus — — _ ; B

— sity sand. S ; i 5 |
| % 6 iseT! -swa o : |

- -1 ; : L

S ! -

- | = ?

—128.5 T 2 7 sPT 51/0 S —
] Gray, medium rock. \/T_\/ 7] 8 | RC | RGD4sx |50¢ —
- —
- N\ N
- 17 |

/N

— 335 MR -

- Auger refusal a° 28.0 ft. 357 | —
] Encountered water at '8.0 ft. i ‘ —

I Bottom of the soring at 33.5 ft. - ! i —

7 Backfilled witn cuttings to 5.0 ft, - : | | —

- portiand cement to 1.0 ft, 1 I 7 i i B

= concrete patch to surface. 4T ! . : —
———— —_— { : ' S

- _‘: ! ; | L

-— ! —

_ :] | o
— 497 | [

| |
] . s B
- | |
- _ ! [
] S0 9 n
BORING METHOD SAMPLER TYPE GROUNDWATER DEPTH

HSA - HOLLGW STEM AUGERS SPT - STANDARD PENETRATICN = /\\ N

HA/TR-HAND AUGER & TRIPOC TEST 9717 SPAON =t - QEOm\TRy,/INC

OC - JRIVING CASING ST - grZ.ay TuBE o

MO - MUC CRILLING B 35 - AUBER SaMPLE e ‘ v Hyattsvile, Maryland

AR ~ AR ROTARY/AIR HAMMER ]C - ROCK C5RE (301)-306-9677

SPT-Standard Penetration Test. Criwng 2 inch CC Sampier 1.C foot ~iln 140 pouna Hammer Salhng 22 ncnes: Blow Zrunt Recorced at 6inch [ntervas
PID - Photolomization Cetector (parts o=2r micn)




Client Whitman Requardt

SOIL BORING LOG

Project Name _Dalecarlia WTP Georgetown Reservior

Boring # _DC-4!
Job # __D38-0695 (Phase III)

Location McArthur Blvd,
Datum Dritler __P. Suit Hammer Type _Safety ____  Boring Method __4.25" ID HSA
Surf. Elev. __Ft. Inspector Sampler Type .Standard _____ Borehole Diameter - 8"1In. ___
Date Started _11/8/95 Date Completed _11/8/95 Rod Size AW Rock Core Size
el SOILDESCRIPTION o b o gF ORING & SAMPLING
g8 | Color, Moisture, Density, Size, Lithology |z . NOTES
, — 1 [SPT[  1-1-2 4"
_ Brown and gray, moist, very soft ‘p 7 |
| to stiff, clay with a littie sand. 4 /'_// . L [
— (FILL) ///// : -
_ A 2 seT| 3-3-3 |e [
— Cr 7/ —
7. -
q 9347
/. . —
/.
- ,// 110 , -
] {/7// [~
! '/ -
27
N 7,115 -
— (///, 4 |SPT| 3-4-7 |14~ -
] e, ~
a 2 ~
18.0 i =
— Gray, wet, mostly sand and 9/)6 |
] gravel. (FILL) &40 5 lspt| 7-4-14 |00 .
_ A7 u
° P .
23.0 % g =
— Brown and gray to gray, moist, 77 |
- mostly dense clayey sand and // 2 6 [SPT{ 6-12-14 |18 ____.
gravel. (FILL) o -
_ 7/ _
7] £/ [
7 £\ -
— Y4 7 |SPT 6-8-7 10 —
] 5 -
] 77 -
1340 / —
355 | OGray, wet, dense sand and o035 8 |seT| 3sn7siz |12 [
\_gravel. Ya T —
=1 Brown, dry, very dense, Sy N B
1 micaseous sity sand. e ] [
_ 1400 o |spT| 514 4"
E =El 3
1440 ] ] N
- Auger refusal at 44.0 ft. 49 |
- Encountered water at 20.0 and — L—
- 35.0 ft. Bottom of the boring at — —
- 44.0 ft. Grouted with portland — —
cement to 1.0 ft, concrete patch —
] to surface 50—
BORING METHOD SAMPLER TYPE GROUNDWATER DEPTH
HSA - HOLLOW STEM AUGERS SPT - STANDARD PENE TRATION AT COMPLETION FT. CGEOMATRIY, 1
HA/TR-HAND AUGER & TRIPOD TEST SPLIT SPAON AFTER HRS. FT. = 3
DC - DRIVING CASING ST - SHELBY TUBE AFTER 24 HRS. F1.
MO - MUD DRILLING AS - AUGER SAMPLE CAVED AT FT. Hyattsvile, Maryland
AR - AIR ROTARY/AIR HAMMER RC - ROCK CORE (301)-306-9677

SPT~Standard Penetration Test: Driving 2 Inch OD Sampler 1.0 foot with 140 pound Hammer Faling 30 inches; Blow Count Recorded at B inch Intervals
PID - Photolonization Detector (parts per million)




SOIL BORING LOG

Client Whitman Requardt Boring # _DC-42
Project Name _Dalecarlia WTP Georgetown Reservior Job # D38-0695 (Phase 11D
Location McArthur Blvd,
Datum Driter __0. Cole Hammer Type _Safety ______ Boring Method _4.25" ID HSA
Surf. Elev. __Ft. Inspector Sampler Type _Standard ___ Borehole Diameter _8"In.
Date Started _1/4/95 ~ Date Completed _1/4/95 Rod Size AW Rock Core Size
<« m SAMPLE -
SE SOIL DESCRIPTION aev | 28 [BE— - BORING § SAMPLING
gg Color, Moisture, Density, Size, Lithology @S |<B| No. | Type| Blows/6* |Rec. (ZL?") NOTES
1 [SPT| 2-2-3-4 |i&" -
- Tan and gray to tan, damp to S/ [
- wet, loose to mostly dense to S 2 |SPT| 2-3-3-4 |18" i
— loose, clayey sand. (FILL) Y4 —
— LA 3 |SPT| 2-3-3-4 |14 |
_ AL [
— A/ 4 |SPT| 2-4-6-8 |18" [
] ;; 5 }SPT| 2-2-3-3 |12 :
] Pl il
J14.0 Vi —
— Gray to tan, moist to wet, very ;Yo’/ 6 |SPT| 5-18-51/5 |17~ .
- dense to mostly gense, sand and o _'I —
R gravel with a trace of rock /‘&Z' = 7 {SPT| 38-15-10 4" —
— N o/ o] — -
- fragments and a trace to a ittle . &/ >0 L
—] clay. (FILL) q’g',q./ &l 8 [SPT 12-1-9 12 I
] (54 -
23.0 /0’; -
— Gray and tan, moist, mostly 27 105 . —
— dense to loose, clayey sand. // 2 8 | SPT 10-1-13 8 —
Z s 4 _
_] 721 3 [
] ;; 3_0:'4 10 1SPT ! 10-14-17 |18 __.
_ 7L = | -
] L1357 s | -
] . {1 SPET 5-6-5 |8 e
- | // —-I ! ‘ ” ; | -
— | S = f | : ‘ -
38.0 - P2 - : 1 : \ [
— Brown, ary, very aerse sity ! - i f L —
] oo ED ’ | i ELu lseT ! svo o —
] | N it I A o -
— ! - - ‘ i ‘ —
— l 1 - = = 3 L —
- ; 3 — A= | P =
— = | —= [ —
4 B e o -
- ~—3 - i ! | =
= ! |
7 i N AR —
- —4= —
1530 — 1 - ~
GROUNDWATER DEPTH
Hyattsvile, Maryland
(301)-306-9677
Tl o st mammee T3 o0 rores T, Dot FeCTIen @t b oton riEris s
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7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784

PHONE (301) 306-9677

FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-43
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/14/95
START: 07/14/95 END: 07/14/95 ELEVATION: 173.2
DRILLER: Paul Suit DRILL RIG:
Soil Description ..
0 27.5 | Tan, dry, medium dense to very dense, micaceous silty sand (decomposed to 1 0 1.5 4 6 6 12"
weathered rock)
27.5 32.5 Gray to tan to gray, medium to soft to hard rock 2 35 5.0 4 5 5 12*
3 8.5 10.0 5 8 21 18"
4 13.5 15.0 51/5* s*
5 18.5 | 20.0 12 16 23 14"
6 235 | 235 51/0" 0"
7 275 | 275 51/0° 0"
8 275 | 325 RQD 30% 36"
*No water encountered while drilling
* Auger refusal 27.5 Ft.
*Bottom at 32.5 Ft.
*Hard augering 24 to 27.5 Ft.
Water _26.5 Ft. after 48 hours Caved ____ 27 Ft. Sheet No. _lofl
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7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

S =
PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-44 T
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/19/95

START: 07/19/95 END:  07/19/95 ELEVATION: 145.9 Fu.

DRILLER: Dave Cole DRILL RIG:

Soil Description

From | To s Lo
0 2.0 | Ten inches asphalt 14" crushed stone 1 5.0 5.0 510" 0"
2.0 10.0 | Gray, dry, very dense, silt & rock fragments (weathered rock) 2 10.0 15.0 RQD 0% 40"
10.0 15.0 | Gray, soft to medium, very fractured rock

*Bottom 15.0 Ft.

*Auger refusal at 10.0 Ft.

*No water encountered while drilling

Water ' " Caved - - Sheet No. __ 1of1
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7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC45
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 07/20/95
START: 07/20/95 END:  (7/20/95 ELEVATION: Ft.
DRILLER: Dave Cole DRILL RIG:

Soil Description

0 2.1 Ten inches asphalt 16" cinders & stone 1 4.5 4.5 510" 0"
2.1 4.5 Tan to gray, dry, very dense silt & rock fragments (weathered rock) 2 4.5 8.2 RQD 2% 45"
4.5 9.5 | Gray, soft to medium, fractured rock 3 8.2 9.5 RQD 25% 13"

*Bottom 9.5 Ft.

*Auger refusal at 4.5 Ft.

*No water encountered while drilling

Water . Caved ‘ Sheet No. 1of1



GEOMATRIX, INC.
7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677  FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-46
LOCATION: 5900 Mac Arthur Bivd., Brookmount, MD DATE: 07/20/95
START: 07/20/95 END:  07/20/95 ELEVATION: Ft.
DRILLER: Dave Cole DRILL RIG:

Soil Description -

0 2.1 Twelve inches asphalt, 12" cinders & stone 1 4.0 4.0 51/0" 0"
2.0 4.0 Gray, dry, very dense silt & rock fragments (weathered rock) 2 4.0 9.0 RQD 9% 5"
4.0 9.0 Gray, soft, very fractured rock with quartz layers (soil layer 6.5 to 7 Ft.)

*Bottom 9.0 Ft.

*Auger refusal at 4.0 Ft.

*No water encountered

T

Water Caved : Sheet No. 1 of 1
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7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

=
— —

PROJECT: Dalecarlia Water Treatment Plant BORING NO.: DC-47
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 02/17/95
START: 07/17/95 END:  07/17/95 ELEVATION: 144.7 Ft.

Jeff Stouffer

DRILLER: DRILL RIG:

Soil Description = -

0 22.0 | Tan, dry, loose to medium dense to loose, silty sand (fill) 1 0 1.5 2 3 4 6
22.0 27.0 | Tan, dry, stiff, silty clay (possible fill) 2 4.5 6.0 3 7 14 12
27.0 53.0 } Tan, dry, medium dense to very dense to medium dense, silty sand with trace 3 9.5 11.0 3 8 S 10

of rock fragments
53.0 58.0 | Gray, soft rock with void from 54 Ft. to 55 Ft. 4 14.5 16.0 6 6 6 6
58.0 63.0 | Gray, very soft weathered to decomposed rock 5 19.5 21.0 6 4 7 8
6 245 | 26.0 6 5 14 12
7 29.5 31.0 8 9 3 8
8 345 | 36.0 10 10 7
9 39.5 | 41.0 4 4 5 8
10 | 445 | 46.0 10 9 9 16
11 495 | 51.0 11 9 9 6
*Bottom 63.0 Ft. 12 530 | 53.0 51/6" ’ 0
*Encountered water at 53.0 Ft. 13 $3.0 | 58.0 RQD 25% 32
A 14 58.0 | 63.0 | RQD 0% 9"
*After 24 hours caved 45 Ft., dry ' R . TR IR

Water 49.0 Ft. at completion Caved ____S1.OFt ' Sheet No. _ 1of |
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GEOMATRIX, INC.
7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant - Phase IT BORING NO.: SWM-1
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 10/2/95
START: 10/2/95 END: 10/2/95 ELEVATION:

DRILLER: Paul Suit DRILL RIG:

Depth (In Ft.) Soil Descripion . 1 Sample

From To
0 2 Brow, dry medium stiff silty clay with trace of sand (fill) 1 0 1.5 1 3 6 6"
2 14 Tan, dry, medium dense sand with trace of clay and gravel and trace of brick 2 2.5 4.0 5 6 5 8"
fragments (fill)
14 44 Brown to gray to tan, dry, medium dense to dense, clayey sand, (with trace of roots 3 5.0 6.5 4 8 6 10"
and trace of silt( (fill)
44 54 Grayish tan to tan, wet to dry, loose to very dense, micaceous silty sand (decomposed 4 10.0 11.4 5 11 51/4" 12"
rock)
5 15.0 16.5 30 6 9 12"
6 200 | 215 9 13 18 16"
7 25.0 | 26.5 12 9 14 18"
8 30.0 | 315 10 10 12 10"
9 350 | 36.5 7 10 12 18"
WREA Note: Odors from 15 feet to 20 feet depth. 10 | 400 |} 406 ] 30 | Su1° 5"
11 45.0 | 46.5 4 3 ' 4 18"
*Strong petroleum odor on Sample No. 5 12 50.0 50.3 51/4" 3
*Encountered water at 45 Ft. 13 54.0 54.1 51/1" 1"

*Bottom 54.0 Ft.

Water_ Dry after 48 Hours Caved __39.0 Fi. Sheet No. 1of1l




GEOMATRIX, INC.
7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant - Phase I BORING NO.: SWM-2
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 10/2/95
START: 10/2/95 END: 10/2/95 ELEVATION:

DRILLER: Paul Suit DRILL RIG:

- Y:-"W__———— 0
Depth (In Ft.) Soil Description

0 2 Brow, dry soft, silty clay (fill)
2 4.5 Tan, dry, medium dense, silty sand (fill) 2 2.5 4.0 5 5 6 16"
4.5 3544 Brown and gray, dry, very stiff to stiff to very stiff clay with a little roots, brick and 3 5.0 6.5 3 6 10 18"
asphalt fragments and trace of sand (fill)

4 10.0 11.5 5 7 7 18"

5 15.0 16.5 6 10 14 18"

6 20.0 | 215 1 5 7 14"

7 25.0 | 265 14 7 7 18"

8 30.0 | 315 10 13 15 18"

9 35.0 § 35.2 51/3" 1"

*Hit obstruction at 35.0 Ft.

*No water encountered

*Bottom 35.0 Ft.

Water__31.5 Ft. after 48 Hours Caved __Dry Sheet No. 1of1l




GEOMATRIX, INC.
7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784

PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant - Phase II BORING NO.: SWM-3
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 10/3/95
START: 10/3/95 END: 10/3/95 ELEVATION:
DRILLER: Paul Suit DRILL RIG:
Depth (In Ft.) Soil Description | Sample inFy ne

From
0 7.0 Brown to tan, dry, loose to dense, silty sand with trace of gravel (fill) 1 0 1.5 1 4 6 8"
7.0 38.0 Brown, dry to moist, stiff to very stiff to medium stiff, silty clay with trace of roots 2 2.5 4.0 10 12 13 12"
and brick fragments (fill)
38.0 43.0 Gray, dry, medium dense, silty sand (possible fill) 3 5.0 6.5 32 24 12 14"
43.0 49.0 Tan, dry, dense, micaceous silty sand with trace of rock fragments 4 10.0 11.5 4 4 7 10"
5 15.0 16.5 4 5 7 12"
6 20.0 | 21.5 4 4 12 12"
7 25.0 | 26.5 4 12 13 12"
8 30.0 | 315 2 2 5 12"
9 35.0 | 36.4 4 4 51/4" 16"
10 40.0 | 41.5 6 11 12 10"
1 45.0 | 46.5 6 17 19 18"
*No water encountered 12 49.0 | 49.0 51/0" o"
*Auger refusal 49.0 Ft.
*Bottom 49.0 Ft.
Water__Dry after 24 Hours Caved __41 Ft. Sheet No. 1ofl




GEOMATRIX, INC.
7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant - Phase II BORING NO.: SWM-3A
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 10/3/95
START: 10/3/95 END:  10/3/95 ELEVATION:

DRILLER: Paul Suit DRILL RIG:

Depth (In Ft.) Soil Description

From To L EERRCERE

0 11.0 Tan to brown, dry, stiff clay with trace of sand & gravel (fili) 1 7.5 9.0 7 7 8 10"

*No water encountered

*Bottom 11 Ft.

Water__Dry after 24 Hours Caved __ 9.5 Ft. Sheet No. 1of1




GEOMATRIX, INC.
7050 CHESAPEAKE ROAD, SUITE 205
HYATTSVILLE, MD 20784
PHONE (301) 306-9677 FAX (301) 306-9632

BORING REPORT

PROJECT: Dalecarlia Water Treatment Plant - Phase II BORING NO.: SWM-4
LOCATION: 5900 Mac Arthur Blvd., Brookmount, MD DATE: 10/3/95
START: 10/3/95 END: 10/3/95 ELEVATION:
DRILLER: Paul Suit DRILL RIG:
Depth (In Ft.) Soil Description
From To - . o
0 7.0 Brown, dry, loose to medium dense, clayey sand (fill) 1 0 1.5 3 4 6 10
7.0 12.0 | Tan, dry, stiff, clayey silt with trace of sand (fil}) 2 2.5 4.0 9 10 10 14"
12.0 15.0 | Tan, dry, medium dense, micaceous silt 3 5.0 6.5 6 9 9 10"
15.0 18.0 | Orangish tan, dry, dense, coarse sand & gravel (fill) 4 10.0 11.5 4 7 8 14"
18.0 35.5 | Gray, dry to damp, very stiff to stiff, silty clay, with trace of roots & concrete 5 12.0 |14.00 100 *| == ¥ = —-* 200* 24"
fragments (fill) psi psi
6 15.0 16.5 8 20 18 10"
7 20.0 21.5 7 10 13 12"
8 25.0 26.5 1 5 8 10"
9 30.0 315 5 5 6 18"
10 35.0 35.2 51/3" 3"
*No water encountered
*Auger refusal 49.0 Ft.
*Bottom 49.0 Ft.
Water__Dry after 24 Hours Caved _33Ft. Sheet No. __ 1of1

* Pushed Shelby Tube Feed Pressure in psi.



APPENDIX C

LABORATORY TEST RESULTS
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U.S. ARMY CORPS OF ENGINEERS
NORTH ATLANTIC DIVISION
BALTIMORE DISTRICT
CONSTRUCTION DIVISION

LABORATORY TESTING CAPABILITIES

- —

LABORATORY NA PENNIMAN & BROWNE INC. DATE ISSUED/REVISED: 1/18f 95
cIty: BALTIMORE
STATE: MD
INSPECTED OM:  08/25/94 o _
METHQD CONCRETE METHOD AGGREGATE
ASTM: C1077 Concrete Testing | C ASTM: C117  Matesial Finer Than Ne. 200 C
ASTM: C31  Making & Curing G| ASTM: C136  Gradation, Fine & Course C
ASTM: C143  Slump | C ASTM: C127 SPG. &ABS., Course Agg. C
ASTM: C29 Unit Weight _C | ASTM: C128 SPG. &ABS,, Fine Agg. C
ASTM: C138  UnitWeight _GC | ASTM: C40 Organic [mpurities C
ASTM: C231  Air by Pressure  C ASTM: C88 Soundness of Aggregates C
ASTM: C173  Air by Volume _C ASTM: Ci131  LA. Abrasion C
ASTM: CG17  Capping Cylinders _C ] ASTM: C142  Clay Lumps & Friable Part. C
ASTM: C39 Compressive Strength C ASTM: C123  Lightwieght Piecesin Aggr C
ASTM: C78 Flexural Strength _C :
ASTM: C192  Concrete Mix Design C |
METHOD ——  —— — 7~ S0ILS METHOD ASPHALT
ASTM: D3740 Sails Testing _C ASTM: D3666 Asphalt Testing c
ASTM: D422  Grain-Size Analysis _C ASTM: D2726 Bulk SPG & Density at SSD C
ASTM: D4318 Alterberg Limits __C | ASTM: D2950 Nuclear Density {Backscaller) C
ASTM: D854  Specific Gravity | C | ASTM: D2172 Extraction Cc
ASTM: D698  Standard Compaction | C ASTM: D1559 Marshall Stability C
ASTM: D1557 Modified Compaction - C ] MILSTD: 620A4  Asphalt Concrete Mix Design c
ASTM: D1556 Sand-Cone Densily | C
ASTM: D2922 NuclearDensity C
OTHER TESTING CAPABILITIES
ASTM, CRDC MILSTD, RTH, AASHTO
CAD-C-119,C90,C109,C270,C426,C495,C1231 C
D1883,D1194,02435,03080 C

KEY: A = Alternate testis used
C = Capable of performing test
D = Deficiant in equipment and/or procedure
N = Mot capable

W



PENNIMAN

& BROWNE,

INC.

CHEMISTS / ENGINEERS / INSPECTORS

l August 4, 1995

Whitman, Requardt & Associates
2315 St. Paul Street

Baltimore, Maryland 21218

l Attention: Srinivas S. Pulapaka

l Re:

Dale Carlia - Unconfined Compression of Rock Cores

6252 FALLS ROAD / P.0. BOX 65309 / BALTIMORE, MARYLAND 21209-0509 / TELEPHONE 410-825-4131 / FAX 410-321-7384

Lab No.:  95-40-0350
UNCONFINED COMPRESSIVE STRENGTH OF INTACT ROCK CORE SPECIMENS ASTM D 2938
I CORE |DIAJIN |LENGTH, | AREA, |L/D CORREC- | LOAD CORREC-
IN N2 TION TED PSI
I DC-1* 1.988 3.450 3.10 1.7 975 23,394 7,355
l DC-4 1.977 3.992 3.07 2 - 22,365 7,285
DC-5* 1.975 1.731 3.06 1 87 15,365 4,370
I DC-6* 1.954 2.061 3.00 1 87 13,921 4,035
T} DC-8* | 2.042 3.767 3.27 1.8 985 32,075 9,660
| I" DC9*  |2.041 3.385 3.27 1.6 970 34,488 10,230
- | pc13r | 1.984 3.147 3.09 1.6 970 24,541 7,705
DC-15 2.047 4.001 3.29 1.95 995 33,123 10,015
|DC-16 | 2.046 4.011 3.29 1.95 995 19,518 5,900
continued....
I FOUNDED 1896




l Respectfully,

2-

Whitman, Requardt & Associates August 4, 1995

Lab No.: 95-40-0350
CORE DIA,IN LENGTH, | AREA, L/D CORRECT | LOAD CORREC-

IN IN2 ION TED PSI

DC-26* 2.035 2.777 3.25 1.35 940 19,221 5,560
DC-33 1.987 4.037 3.10 2 - 21,930 7,075
DC-34 2.050 4.019 3.30 1.95 995 23,789 7,170
DC-45 1.982 4.014 3.08 2 - 13,071 4,245

* NOTE: DC-5 was less than 1:1 and other cores were less than the recommended 2.0 to 2.5:1 per
ASTM D 4543

PENNIMAN & BROWNE, INC.

Hot )Gl

Thomas W. Grubb

Thomas C. Simon, P.E.

Engineering

TWG/TCS/msm




PENNIMAN
& BROWNE,

INC.

CHEMISTS / ENGINEERS / INSPECTORS

SEP 07 195

6252 FALLS ROAD / P.O. BOX 65309 / BALTIMORE, MARYLAND 21209-0509 / TELEPHONE 410-825-4131 / FAX 410-321-7384

Whitman Requardt and Associates

2315 St. Paul Street

Baltimore, MD 21218

ATTN: Mr. Srinivas S. Pulapaka
RE: Dale Carlia W.T.P.

LAB NO.:  95-40-0366

Atterberg Limits, ASTM D4310
DC32A 15.0'-16.5' DC17 24.5'-26.0"

Plastic Limit 18 19
Liquid Limit 30 37
Plasticity Index 12 18
Natural Moisture % 18.5 23.9
Respectfully,

PENNIMAN & BROWNE, INC.

¢ ,//{(“//Q/\

Thomas W. Grubb

T7 L

Thomas C. Simon, P.E.

Engineering

FOUNDED 1896

DC17 54.5'-56.0"

24
30

6
26.2

DCI1325.0'-26.5"

22
38
16
21.9
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COMPACTION TEST - CBR
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PENNIMAN
INC. PROJECT __+ % - " i

CHEMISTS / ENGINEERS / INSPECTORS

. 1 —\&f,,f o &L
SuBJECT ALY JAnl 4 “7 eugeTNo. L oF
By T mgie e >

6252 FALLS ROAD BALTIMORE, MD 21209
PHONE: 410-825-4131




FARTICLE SIZE DISTRIBUTION TEST REFORT
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FARTICLE SIZE DISTRIBUTION TEST REFORT
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FARTICLE SIZE DISTRIBUTION TEST REFORT
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APPENDIX D

WELL DETAILS, WELL COMPLETION
REPORTS AND MONITORING RECORDS




WELL DETAILS




7/14/95

GEOMATRIX, INC.

DALECARLIA WTP WELL LOG

D38-0695

DC-3

24 Ft.

30  Ft.—

+ 3.5Ft.

Land Surface

1"
i
1"
"
I
i
1
i

o

SAND

Protective Cover: Yes
Stickup _X or
Flushment ___

Riser From _(Q ’to _4.0’
Grout From _0 ’*to _1.5’

Bentonite Seal From 1.5 ’to _2.5°

Pellets _X Slurry

Sand Packed From 2.5’ to _30°

Screen From _4 * to _24°



GEOMATRIX, INC.

DALECARLIA WTP WELL LOG

+3.5Ft.
- — | Land Surface
_ —_—
Date: 7/11/95 " I/l | Protective Cover: Yes
Job No.: __D38-0695 " | Stickup _X_or
Well No.: DC-13 1 /// | Flushment ___
Size: 2 " 1 1
/1 /// | Riser From _0 ’to 31.5°
i /Il Grout From _Q ’to _25
n 1
1 /"
_25 Fe. |1 1

Bentonite Seal From _25 ’to _26 '’

Pellets _X Slurry

Sand Packed From _26’ to _60.5°

Screen From _31.5° to _51.5°

S1.5 Ft.
60.5 Ft.—~ SAND




Date: - 7/01/95

GEOMATRIX, INC.

DALECARLIA WTP WELL LOG

Job No.: D38-0695
Well No.: _DC-21
Size: 2

2.5 Ft.

4Q “O
S52.5. Ft.»

+ 3.5 Ft.

e

Land Surface

n
"
"
1
i
"
"
"
"

i
1"
i
I
i
i
I/
"
i

SAND

Protective Cover: Yes
Stickup _X or
Flushment __

Riser From _Q ’ to _20 °
Grout From _0 ’to _2.5’

Bentonite Seal From 2.5 ’to 3.5’

Pellets _X Slurry

Sand Packed From 3.5’ to _40 °

Screen From _20 ’ to _40°



GEOMATRIX, INC.

DALECARLIA WTP WELL LOG

+ 3.5Ft,
S | Land Surface
Date: 7/10/95 " /11| Protective Cover: Yes
Job No.: D38-0695 " | Stickup _X_  or
Well No.: DC-25 " /f{/ | Flushment ___
Size: 2 " 1 n
n /ll'| Riser From _0 ’to _34 °
il //l'| Grout From _0Q ’to _29 °’
1 n
I 1

29 Ft. [ /] /!
H. : Bentonite Seal From _29 ’to _30

<2t Pellets _X Slurry
39 “ Stk
Sand Packed From _30’ to _65°
Screen From _34 ’ to _ 54 °
54 Ft.

65 Ft.— SAND




GEOMATRIX, INC.

DALECARLIA WTP WELL LOG

+ 3.5Ft.
- . R Land Surface

Date: - 7/18/95 " /11| Protective Cover: Yes

Job No.: D38-0695 1t /| Stickap _X_ or

WellNo.: _DC-32A i /ll'] Flushment _

Size: 2 " " "
1 //l'| Riser From _0Q ’to _17.5°’
7l /ll'l Grout From _0 ’to_9.5"
11 n
1 i

1

Bentonite Seal From 9.5 ’to 10.5°

Pellets _X Slurry

Sand Packed From 10.5’ to _42.5°

Screen From 17.5’ to 37.5’°

37,5 Ft.
42.5 Ft—- SAND




WELL COMPLETION REPORTS



JOUEAY.

(THIS NUMBER IS TO BE PUNCHED

g s
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SEVEEEN, wé’{f‘é%&’aa”“né‘:ke.?‘é’m 4EOAYE AFTER WELL IS COMPLETED.
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AL GARDS) PLEASE PRINT OR TYPE NUMBER %5 O 705’ ¢ 000

8T/CO USE ONLY
DATE Received

OATE WELL. COMPLETED

e, SECTION
l WELL HAS BEEN SHOIIED 0 =5 |
Iy {Circle Appropriate Box) @ :
Peuemreo. THEIR COLOR, DEPTH TYPE OF MATERIAL - BMemNg TEST
m“f““"""“ﬁ“w CEME BE cLaY E]B HOURS PUMPED (nearest hour)
DESCAPYON (Use | NTONITE
I acdiional sheets f nweded) MEE mo‘,ms Pummmmw per min.
, . .-‘ ::'
Van R A IE | R e e
'LTV SAAD . ::;z::em (distance from
v TH MCL‘b . PUMPING ;
I DBRICA " WHEN PUMPING [;]:D;’
CF“:) TYPE OF PUMP USED (o et}
S44Y, oA, (@l Bl [l
Ay, onmpmy L) e
'U rzm: CMAF /7 | 33 @W @m @w
Iml‘f/ﬂ&r/ | [E omsnmamm)mt
1t CAS@ous ST g lameler - depth (teet) YT
(]
R s A1 I W — TR
AN N O N v
screon type  SCREEN RECORD
I or open hole TYPE OF PUMP IN
3 me (Am.ms.t,o
O BE O | R O
code au®l GALLONS P& Te
' below m Eﬂ. (u:mwulaﬂ‘l‘mM)wJ
<3 puwuonsepowen
| HARD ROCK AREAS, IDENTIFY SPECIFICALLY ke ‘ MP COLUMN LENGTH
HERE BATURATED FRACTURES WERE OBSERVED. DEPTH (rearest 1) ‘(le Al m
e 1AL @m CAING HEIGHT (chcle aporogriate box
WELL HYDROFRACTURED ﬁ 0 fe LT above) w’gwmnFqu
H
¢ DL GO LRI S R
\ %um%s m&n AND semso 5 MMT LOCATION OF WELL ON LOT

. ELECYRIC LOG OBTAINED
) TEST WELL CONVERTED TO PRODUCTION

mmr "‘SMLLW.EENCCNSTMTEDN
WITH OOMAR I‘D‘ TION"

sorsze QA0 2

(No'r 10 a%m

DIAMETER (NEAREST
OF SCREEN INCH)
from / ® /
F WELL DRILLED WAS : '
FLOWING WELL INSERT
le B0 F N aox [

fﬁ)t»’*s

Fi
TR

v ”'?0. \

AAATS AL (b

wy i ¥ . h N
R '\‘f' ¥ e Y éyr

.4,- e 't""’tul“‘

SHOW PERMANENT STRUCTURE SUCH AS
BUILDING, SEPTIC TANKS, AND/OR
LANDMARKS AND INDICATE NOT LESS

THAN TWO DISTANCES
(MEASUREMENTS )
DHer3
4

A
R !
" .8 1),

1*' (X rl‘ ‘uuﬁ




a5k

IN HARD ROCK AREAS, IDENTIFY SPECIFICALLY
WHERE SATURATED FRACTURES WERE OBBERVED.

-
Lo

W WD' SCREEN RECORD

e
B g

Imon

DEPTH (ngores! 1)

.
Pal & u , | Vs HLP S
Ul3253 | swmeus, | WEIELMANLAND, | MBS
THIS NUMBER BE PUNCH ORM GOMPLETELY COUNTY
e c;g{‘s. 3-8 ON'SAIT.lO. CARDS) =0 P‘-‘Mﬁ "R‘NT OR TYPE NMBERRS D708 2o 0/
—8T/CO USE ONLY PERMIT NO.
DATE Received DATE WELL GOMPLETED Bdc/;v@ Depth of Well FROM “PERMIT TO DRILL WELL'
DC"MN FAE]III A4
OWNER o) OFL BN : LG e
STREET OR RFD name 4,74 £2200°2
SUBDIVISION : _LOT
Not w%m WELLHASBEEN GROUTED cis
——STATE THE KIND OF FORMATIONS ] (Circle Approoriale Bos) IE] e
PENETRATED, THEIR COLOR DEPTH TYPE OF NG MATERIAL ' - ELMERNG TEST
THICK ?u.. . WATER BEARING CEME BENTONITE CLAY [3@ Houns PUMPED (nwm hour)
GALLONS OF WATER & _ METHOD USED TO
] RN~ Kw / d DEPTH OF GROUT SEAL (to nearest fool MEASURE PUMPING RATE 1 ,
M&«‘S‘F STy (@] womid] TT T ]6 "l- - WATER LEVEL (distanos from iand eurface)
CLay ~/7moc< cashg R
Ao camiee o WHEN PUMPING
sppropriate CONTH TYPE OF PUMP USED (for lod)
LL .
? Fest) gode EII ml > bl [T twbine
l PLASTC - OTHER. |
0 t
Nowinal dlameter  Total
TArywRY 74 B %2 cAMémm top(mlln)cnlr: umwm @W @"“‘" W
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SAD | : ,
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[
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- | (CROLE) (YED or O ves (5
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ST | V| WST BE OOMPLETED FOR ALL WELLS

EXCEPT HOME U

TYPE OF PUMP INSN.LED
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IN BOX - SEE ABOVE.

.
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PUMP HORSE POWER

PUMP COLUMN LENGTH

ooy CITTL)

.I:.U"ERWSOR

man .

{NOT TO

asnlbinalide Lov alsans !ﬁn o' d’“% "‘b.ll' bhamind -
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o A St wl + and enier Gasing height)
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e o [ L]
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l SEZTE4REST WASHINGTON AGUEDUCT 255 Pus DEC 15°95 15:56

e ——

e —
-

“OBSERVATION WELL NO. D.C.- 3 (FOREBAY)

CASING ELEVATION _1539°+35 - 157

READING | DATE TIVE MEASUREMENT |  GROUND
- WATER pep1y

1 [08-08.95| 0800 30' - 9" MUNUS 65 - 0" = 15"~ 9"

2 08.15-95| 1118 31' - 0 MINUS 65 - 0" = 16" - 0"

3  |08-22-95| 0913 80' - 5" MINUS 65'- 0" = 15' - 5

r 4 08-29-95| 1452 20 - '6" MINUS 65' - 0" = 15 - 6"

5 09-05-95| 0950 81’ - 0 MINUS 65' - 0" = 16'- 0"

'l}‘ 6  |09-12-95| 1310 79 - 7" MINUS 65'- 0" = 14 - 7"
j} 7 |09-19-95| 1325 30' « 6" MANUS 65'- 0" = 15 - 6"
3 09.27-95| 1013 79' « 10" MINUS 65' - 0" = 14' - 10"

I 9 10 -03 - 95 1038 | 79 - 11" MINUS 65'-0" = 14110
10 10-10-95 | 0940 30' - 2" MINUS 65 - 0" = 15 - 2"
11 10-19-95 | 1029 30' - 11" MINUS 65' - 0" = 15' - 11°

12 10-24-95| 1010 81 - 6" MINUS 65'-0" = 16' - 6"

i
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(0-3(-93" | todo | g1 3" Mg Lreo"s (' 3%
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OBSERVATION WELL

"READING | I

)

A2TEAANSTIT

lTl

WA

st
~__

HINGTON AoIJEDUCT

T MEASUREMENT

DEC 1593 15:53

W
NO. D.C. - 13 (MAINT. AREA)

__

TXME GROUND
-NO. WATER DerTH

1 08 - 08 - 95 0750 119' « 9" MINUS 63' - 0" = 54 . 9° |

2 08-135 93 1031 119 - 9" MINUS 63'-0" = a4 = 9

3 08 -22 95 0900 119' - 9" MINUS 65'-0" = a4' = 9"

4 08 - 29 - 95 1435 119' <« 10" MINUS 65'-0"= 34" « 10"

3 09«03 .95 1027 119' = 9" MIANUS 63 -0" = 34'= 9"

6 091293 | 1230 . 120' =« 0" MINUS 635'-0"=> 33 '~ O

q 09 -19-95 1335 119 - 10" MINUS 6353'=0" = 34 '« 10"

3 09 - 27 ~ 95 1102 119 - 10" MINUS 65'-0" = 34'= 10"

9 10-03 - 93 1115 119" - 10" MINUS 63'« 0" = 34'« 10"
10 101093 1035 119'« 11" MINUS 635'- 0" = a4' « 11"
11 101995 1005 120' - 0" MINUS 653'-0" = a3’ - O
12 10=24 .95 1110 120~ 3" MINUS 63'-0" = a3 = 3"
13 [9-31-957| 11«43 | jpe-2 Mipus Mff—[/‘ el iz
14 | jlaq-q5 | gy | neip? o eslpte| 53l
13 (1709 | 359 |13 et @J(Jg = Y el
16 \))-2/-95 | 443 | /195"« = | sH-5"

17 o= 45 3i3a Lot /’/ pm| g

8 |eyeg| ads | Jgple” =] gt
19
20
—
22
23
24
25
26
27

: Ce
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' 202764REST WASHINGTON AQUEDUCT

e i e e =———=:_—_._—_—_—.=1-
OBSERVATION WELL NO. D.C.-2]1 (MAINT. AREA)

TOP OF CASING ELEVATI!)N

255 Pa3

DEC 15’95 15:54

]%0./ 4 3.5:

1436

MEASUREMENT
l . NO. WATER erTH
' 1 08 « 08 - 93 0730 99' -~ 10" MIENUS 63'=- 0" = 34'- 10"
l 2 08 - 15 - 95 1042 104' < 4" MINUS 65'- 0" = 39' . 4"
3 08-22-95| 0845 100' - 2" MUINUS 65'. 0" = 35' - 2
' 4 (}8 «29 -95 14235 100' - 7" MINUS 635' - 0" = 33" -« T
3 09035 -93 1016 100’ - 8" MINUS 63'-0" = 35 ' @
lr 6 09.12-935 1340 101' - 3" MINUS 65'-0" = 36' - 3"
('t 09-19-95 1401 101 « 6" MENUS 6353'~0" = 36'- 6"
iF ) 09 - 27 - 95 1033 101" - 3" MINUS 65'-0" = 36'« 3"
9 10 -03 -~ 93 1107 101' - 6" MINUS 63'-0" = 36'- 6"
q’ 10 10- 1093 10235 101' - 6" MINUS 635'-0" = 36' - 6"
il 10-19-95 0959 101'« 9" MINUS 63' - 0" = 36’ - 9"
*f 12 10 - 24« 93 1115 102' - 0" MINUS 63’ -0" = 37 . 0"
13 ig-31-457 | il | lol= " pudps ¢5-0"C | 3g'- "
14 (=G5 | oy | jog-a_ .  frtgts | 4R
15 /-0 g | il | o1t &5’ Lo'l- 3y g
J 16 1))-2/-95| 435 | G-y « = 34
17 3045 133 Ligrn37 x| aslgu
0 bl J3deo | garpt o v = | gl
19
'— 20
21
22
T
| 24
25
26
% 27




l ZP27e4EE3T WASHINGTON ARUEDUCT 255 Pad DEC 15'9S 15:54
| 0BSEBVAT10N WELL NO. D.C.- 25 ( MAINT. AREA) |
+
l TOP 01?‘ CASING ELEVATION 136.2 1 2. 5 |5f=i‘
l No. : WATER DEPTE-_* _
 § 08 - 08 - 95 0720 113' - 6" MINUS 65'-0" = 48' - 6"
. 2 08 - 15 - 95 1031 - 113' - 7" MAINUS 65 - 0" = 48' - 7"
3 08 - 22 « 95 0830 113' =~ 9" MINUS 653'-0" = 43' = 9"
I 4 08«29 -93 1418 113' « 8" MINUS 65'-0" = 43' - 3"
5 09 - 03 - 95 1008 113' - 9" MINUS 65'-0" = a8’ - 9"
' 6 09.12-93 1400 114'» 0" MINUS 63~ 0" = 19' - O"
7 09-19-93 1408 114' - 0" MINUS 63'- 0" = 49'. 0"
. 8 09 -~27 95 1043 114' - 4" MINUS 65"« 0" = 49' « 0"
9 10 «03 ~ 93 1103 | 114« 3" MINUS 63'.0"= 49' - "
'r* 10 10-10-95 1018 114' =« 5" MINUS 65'« 0" = 49 « 3"
I 11 10=-19.93 09354 114' « 10" MINUS 635'-0"= 49 - 10"
% 12 10 -24 - 93 1053 114' - 7" MAINUS 635'- 0" = 49 « "
B3 |w-39c| e | 140" MNds psto=| 490
# 14 li=q~ 45" 208 [14 - 4" i a5l s 4/67’-7”
' 5 \peva9s | ian |4 L 45'/7 - 44 ’J o
6 1)).2).65 | ja08 | 4" é" " 49 2"
‘ 17 //;g@%/ ‘134,@_ 4= / =| 494V
‘l i: :@: T2 57| A0 U= o =l Bl i
20
21
22
23
24
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l 2O27E4RE3T WASHINGTON AGQUEDUCT 255 PES DEC 15’935 15:55
A ———r—

i OBSERVATION WELL NO. D.C. - 32 (BASIN NO. 3)
a 4 . t
l TOP OF CASING ELEVATION _'46+35 - 143
READING DATE TIME MEASUREMENT GROUND
l' - NO. | WAYXER DeptH
1 03 - 08 - 95 0700 105' - 4" MINUS 65' - 0" = 40' « 4"
‘L 2 03 .15 -95 1023 105’ - 4" MINUS 63’ - 0" = 40' - 4"
3 08«22 95 0810 105' - 8" MINUS 65'.0" = 40' - 8"
4 08+ 29 « 95 1510 105' - 7* MINUS 63' - 0" = 40' . 7"
5 09 .« 05« 95 09335 105' « 3" MINUS 65 - 0" = 40' - 3"
6 09-12-95 1330 97' « 2" MIANUS 65~ 0" = 32 - 2"
7 09 - 19 - 95 1340 105' - 9" MUNUS 65« 0" = 40" - 9"
J 3 09-27-95| 1030 105’ - 9" MINUS 63'- 0" = 40' - 9"
9 10 -03 - 95 1052 | 105 - 7" MINUS 65'- 0" = 40 - 7"
* 10 10 - 10 - 95 1000 105' - 7" MINUS 63 - 0" = 40' - 7"
11 10 - 19 - 95 1045 105' - 9" MINUS 65' - 0" = 40’ - 9"
* 12 10 - 24 - 95 1000 105' - 10" MINUS 65' - 0" = 40" - 10"
* 13 o« 3195 10%0 16— 77 vt eS0T s [,y A0 T
1 ll-deqg | 134 | L0G-0" n fevisl 4yl
15 4695 | Qg | 109" 4 [0 4ttt
6 ))-2/-95| j4i6 | yp5-7 v v x| 4p-T"
W \pead-957| 317 | jos=g” v M =l gpta”
8 2ozl US| jpsegt u = | sgebal
19
20
=
22
—
24
25
26
27 -
28 v .
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Project: Trlecar he S/uJao. Facy f\+7
Location: Dalecarha. Wider Treestrent 5&:‘-[‘;1[7
Design By: RWwce Checked By:

SECTION 1: PAVEMENT DESIGN

1. Strength Design: (Ret: TM 5-822-5 unless otherwise noted)

a. Road Class = _ (Table 1 or 2 in TM 5-822-2)

b. V'l‘raffic Category =~ é {Para J-238 & bh) Shw Mlll\-\ J-r-.eha m«.a have o s —,aP

c. Design Index = 5§ (Para 3-2c)

d. CBR ~

£ {(laboratory Test Results)

e. Design Thickness « /¢ 4inches (Fig. 8-l - Flexible Pavement Design
Curve for Roads Streets, Open Storage and Parking Arcas,

2. Frost Dusign: (Ref: TM 5-822-5)

a. Jlimited Subgrade Frost Penctratior Method (LSFP): (NOTE: All

quantities in parentheses arc to be assumed i1f more rxact,.mg values are not
known or are not available.)

(1)
(2)
(3)
{4)
(5)
(6)

(7}
(8)
(9)
(10)

{11)

b. Reduce Subgrade Strength Method (RS3):

Design Freezing JIndex +~ 200 (Fig 18-2)

Bas¢ Course Water Content = (’i%)

Dzy Unit Weight of Base = )4& pcf

Total Frost Penatration -~ a = 223 4inchea (Fig 18-3)
Surface Course Thickness = p »~ 4 inches (Table 6-1)

Base Thickness for 2ero Froat Penetrat.ion into Subgrade C = a - p
= [9__ inches
Ratio of Subgrade Water Content to Base Water Content = r = >3 Use 3
Design Base Thickness = b = jp.5 inches {Frig 18-4)
Subgrade Frost Penetration = a — 2.{7 inches (Fig 18-4)
Design Thickness = b + p = o8 + 4 = /44 inches

Depth of Subgrade Preparation = 1/2(a)-{b+p) = -5 inches
(o)

(1)

(2)

NFLEXPVM.DOC
NAB FORM 1359

Design Index = & (from lc¢ abovs)

£3.
Sotl Froat Group = F4 (Table 18-2)

(Rev: 5/29/93}
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{3) Frost Area Soill Support Indice = 3.5 (Table 18-3)

(4) Design Thickness = Z ! inches (Enter Fig. 8-1, Flexible Pavement
Design Curve for Roada, Streets, Open Storage and Parking Areas
with Frost Area Soll Support Indice aa the abscissa)

{5) Depth of Subgrade Preparation = 1/2{a)~RSS Desiqn Thickness =
.5 - 21 = =9.5 inches
‘ (o)
The frost deaign is controlled by either 2a4(10) or 2b(4), whichever 15 less,

but in no case will the pavement section be less than that required by the
strength design. For this pavement thea (RSS) method governs for the

frost deasign.

3. Final Pavemant Section: The final pavement design section will be the
thicker ot the Strength Design section {]) and the governing section for the

Frost Design method (2). For this pavement, the (R8S) (LSFP) ‘ design
provides the stronger section. ' :

"BITUOMINROUS CONCRETE (HOAD)(DIIVIQCPARRIIG AREA) PAVEMENT SECTION":

£ " Bituminous Concrete Wearing Course

Tack Coat (.I mere -“...-\ 4w “o'/' beduer s locen p, x 1 wrnu---:_ aved b nser (’eu':o.l)
24 " Bituminous Concrete (Wearing Course
Prime Coat (only if P“l"g" bre bFSax 7 lacermeny 7};:« tousic § binde counac)
Jo4 " Dense Graded Aggrejate (UGA) Base Course
— " Rapid Drainage Material (RDM) Base Course
— " Dense Graded Aggregate (DGA) Base Course

SECTION 2: SUSGRADE AND SUBDRAINAGE REQUIREMENTS
FOR INCORPORATION INTO PLANS & SPECIFICATIONS

1. Subgrade Preparation Requirements:

(Ref: TM 5-822-5, Design Index = _ , Fig 2)

a. Compaction Regquizements:

(1) COHESIVE S0I1i8: (Soils with PI > 3 and LL > 28)

{Fig 2) Req'd Depth Depth of Depth of
Depth Below Total of Subgrade Subgrade Subgrade
Percent Pavement Pavement Compaction Compaction  Removal and
Compaction: Surface Thickness to % Shown In-place Recompact.ion
(inches) (inches) {inches) (6" max) (inches)
100% ——
95%
90%
85%
80%

Total depth of cohesive subgrade removal & recompaction:

NFLEXPVM. DOC
NAB FORM 1359
(Rev: 5/29/93)
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"Dalecarlia WTP slope stability under retained fill lcad SECTION X-X"

CONTROL DATA

NUMBER OF SPECIFIED CENTERS

NUMBER OF DEPTH LIKITING TANGENTS

NUMBER OF VERTICAL SECTIONS

NUKBER OF SOIL LAYER BOUNDARIES

NUKBER OF PORE PRESSURE LINES

NUMBER OF POINTS DEFINING CORESION PROFILE

.—“V
o o em oo o <

SEISHIC COEFFICIENT §1,82 = .05 .00
SEARCH STARTS AT CENTER ( 140.0, 30.0),¥ITH FINAL GRID QF 10.0

ALL CIRCLES PASS THROUGH THE POINT ( 192.0, 98.0)

GEOMETRY

SBCTIONS S020.0 30,0 31,0 760 77.0 90.0 82.0 5.0

T. CRACKS  70.0 70.0 70.0 69.0 69.0 170.0 70.0 170.0 #68.0 #68.0
¥ IN CRACK 70.0 70.0 70.0 69.0 69.0 70.0 70.0 70.0 68.0 68.0
BOUNDARY I 70.6 70.0 70.0 69.0 69.0 70.0 70.0 70.0 68.0 68.0
BOUNDARY 2 70.0 70.0 70.0 9.0 69.0 70.0 70.0 70.0 70.0 70.0
BOUNDARY 3 70,0 70.0 70.0 70.0 70.0 70.0 70.0 70.0 70.0 70.0
BOUNDARY 4 110.0 110.0 110.0 110.0 110.0 110.0 110.0 110.0 110.0
BOUNDARY 5 120.0 120.0 120.0 120.0 120.0 120.0 (20.0 120.0 120.0

10.0
0.0
0.0
10.0
0.0

10.9
0.0
10.0
10.0
10.0

110.0 110.0 110.0
120.0 120.0 120.0

8.5 93.5 98.0
8.5 83.5 98.0
8.5 93.5 98.0
8.5 93.5 88,0
8.5 91.5 98.0
110.0 110.0
120.0 120.0

98.0 93.0

/] 2 §é

38.0 100.0 117.0 140.0 130.0 192.0 210.0 230.0 280.9

§3.0
95.0
5.0
95.0
95.0

110,0 110.0 110.0 110.0
120.0 120.0 120.0 120.0



SOIL PROPERTIES

LAYER COHESTON  FRICTION ANGLE DENSITY
] D D $375.0
: N 4 931.5
3 0 33.0 110.0
{ NI 35.0 115.0

NUMBER TANGENT RADIUS  (X) CENTER (¥} CENTER  FS(BISHOP) FS(ONS)

1 1156 85.6 140.0 20,0 2,530 2,200
2 1052 152 160.9 30.0 1.629  1.412
9.1 89.] 180.0 30,0 1.698  1.623
oo o 1066 g6 2,977 1,90
5 1036  93.6 160.0 10,0 1576 1.427
6 100.7  90.7 170.0 10.0 1.885 1,193
T 1043 - 843 160.0 20.0 1,503 1.308
§ 1010 81.0 170.0 20,0 1,860 1.749
§ 105, 152 160.0 20,0 1,629 1.412
10 108.6  88.6 150.0 20.0 1,581 1,780
IS 1) Y-S 170.0 30.0 1.85¢  1.718
121099 199 150.0 3.0 1931 1,686
13 005 915 150.0 10.0 2,002 1,839
Hoo100.7 907 170.0 10.0 1.885  1.793

F.S. MINIMUM= 1,503 FOR THE CIRCLE OF CENTER { 160.0, 20.0)
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LAYER COHESIOMN  FRICTIOW DEMSITY
AMGLE
) o FACTOR OF SAFETY 1.50
1 D .90 4375.0
2 L Ky 837.%
K 2 23.0 110.0
4 2 35.0 115.0
-—3 )
-
100
L
=
<
=
o
&
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. a0.0
0.0 -
1300
- 1 T T ; a !
e £0.0 1.0 Z40.0
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*Dalecarlia WIP slope stability with SW¥ SECTION v-1"

CONTROL DATA

NUMBER OF SPECIFIED CENTERS

NUMBER OF DEPTH LIMITING TANGENTS

NUBER OF VERTICAL SECTIONS

NUKBER OF SOIL LAYER BOUNDARIES

NUMBER OF PORE PRESSURE LINES

NUNBER OF POINTS DEFINING COHESION PROFILE

—
D D O e &

SEISKIC COEFFICIENT S1,82 = .09 .00

SEARCH STARTS AT CENTER ( 100.0, 30.C),WITH FINAL GRID OF 10.0

ALL CIRCLES TANGENT T0 DEPTH, 65.0,

GEONETRY
SECTLONS

T, CRACES
¥ IN CRACK
BOUNDARY 1
BOUNDARY 2
BOUNDARY 3
BOUNDARY 4

SOIL PROPERTIES

LAYER

1
2
3

20.0 25.0 0.0 35.0 45.0 &1.0 513 §8.%

3.0 32.0 32.0 310 310 31.0 29.0 29.0
3.0 3.0 2.0 L0 3L0 29,0 28.0
3.0 32.0 32.0 3.0 310 31,0 310
38.0 36.0 335 a0 30 30 3l
5.0 65.0 #£5.0 65.0 65.0 65.0 65,
85.0 85.0 85.0 85,0 85.0 85.0 85.0 85.0

COHESION  FRICTION ANGLE DENSITY

.0 0 62.4
.0 33.0 110.0
A 35.0 120.0

LS Y P
D O v LN N

3.0
§9.0
9.0
§3.0
65.0
85.0

69.0
60.0
60.0
60.0
65.0
35.0

7.0 100.C 144.5 156.0 200.0

60.0
60.0
60.0
§0.6
65.0
85.0

. J
" Do



NUMBER TANGENT RADIUS  (X) CBNTER (V) CENTER  FS(BISHOP) FS{OMS)

1 650 35.0 100.0 30,0 2.825 2,195
2 650  35.0 120.0 30,0 2,231 1,830
3 65.0  35.0 140,0 30.0 2,089 1.848
¢ 5.0 35.0 160.0 30.0 6.605  "6.120
5 65.0  15.0 140.9 50.0 2,110 2,168
£ g5 550 14,0 10,9 1,921 1,781
T 5.0 55.0 160.0 10.0 3,901 3.637
§ 650  55.0 120.0 100 1920 1.689
9 65.0 5.0 140.0 -10, 1,798 1.664
0 650 150 16000 -10.0 2,920 2,138
1650 - 15.0 120.0 -10.0 1945 1,789
12 §5.0  95.0 140.0 -30.0 17183 1.680
13 65.0 95,0 150.0 -30.0 1.908  1.793
5.0 85.0 140.0 . -20.0 1113 1,654
15 65.0  85.0 150.0 -20.0 1,986 1.860
16 65.0 750 140.0 100 - 1798 1.664
17 65,0  85.0 130.0 -20.0 1.813 1634
18 650 5.0 150.0 -10.0 2,017 L4y
19 65,0 15.0 130.0 -10.0 1185 1.646
0 65.0 950 1309 -30.0 1.858  1.754
a1 65,0 95,0 150.0 -30.0 1.908 1,793

F.S. MININUM= 1.773 FOR THE CIRCLE OF CENTER { 140.0, -20.0)
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LanER  CORESION  FRICTICH  DENSITY

ANGLE e NTAE e
FACTOR OF SAFETY 1.77

1 0 G €2.4
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