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This report is prepared wder gquidance containad in the Re-
camended CGuidelines far Safety Inspection of Dams, for Phase 1
Investigations. Copies of these guidelines may be obtained fram
the Office of Chief of Engineers, Washington, D. C., 20314. The
parpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general comdition of the dam is based upon available
data amd visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing, and
detailed camputational evaluations are beyond the scope of a Phase I
Investigation; however, the investigation is interded to identify
any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. In cases where the reservoir was lowered
or drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the
structure and may obscure certain corditions which might otherwise
be detectable if inspected urder the nomal operating enviromment
of the structure.

It is important to note that the condition of a dam depends
on mumercus ard constantly changing internal and external corditions,
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
cordition of the dam at same point in the future. Only through
frequent inspections can unsafe corditions be detected arnd only
through eontimued care and maintenance can these carditions be
prevented or corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the establish-
ed Guidelines, the Spillway Test flood is based on the estimated
"Probable Maximum Flood" for the region (greatest reasonably possible
storm runoff), or fractions thereof. Because of the magnituie and
rarity of such a storm event, a firding that a spillway will not
pass the test flood should not be interpreted as necessarily posing
a highly inadequate cordition. The test flood provides a measure
of relative spillway capacity and serves as an aide in determining
the need for more detailed hydrologic amd hydraulic studies, con-
sidering the size of the dam, its general condition amd the down~
stream damage potential.

T e mpese ‘-u'v-m-q-nv-""?ﬂ"" m S
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PHASE I RZPORT
NATIONAL DAM SAFETY PROGRAM

BRIEF ASSESSMENT OF DAM

Name of Dam: Potomac Creek No. 2 i
State: Virginia :
Location: Stafford County

USGS QUAD Sheet: Stafford ‘
Coordinates: Lat 38° 23.2' Long 77° 29.7° _‘
Stream: Tributary to Potomac Creek !
Date of Inspection 1 May 1980 i

ORI N

Potomac Creek Dam No. 2 is a zoned earthfill structure about

591 ft long and 37 ft high. The principal spillway consists of a

s S G ol

rectangular concrete riser and an outlet pipe which extends through
the structure. An earth emergency spillway is located at the left

abutment with a 200 ft bottom width and 3H:1V side slopes. The structure

is classified small in size and is assigned a significant hazard classifi-
cation. The dam is located on a tributary to Potomac Creek approximately
seven miles north of Fredericksburg, Virginia. The lake is used for
flood oontrol and recreation, is owned by Stafford County and maintained
by the Stafford County Sanitation District.

Based on the criteria established by the Department of the
Army, Office of the Chief of Engineers (OCE), the appropriate spill-
way Design Flood (SDF) is the % PMF. The spillways will pass 99 percent

: - of the Probable Maximum Flood (PMF) and 198 percent of the SDF without

overtopping the crest of the dam. The spillway is judged adequate.

The visual inspection revealed no apparent problems. There isno routine
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maintenance operation program and no warning system. It is recomended
that a warning system be established and the maintenance items listed

in Section 7.2 be accomplished as part of the regular maintenance

program within the next 12 months.

|
} } Prepared by:
|
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SECTION I - PROJECT INFORMATION
1.1 General:
1.1.1 Authority: Public law 92-367, 8 August 1972, authorized

the Secretary of the Arvmy, through the Corps of Engineers, to initiate

a national program of safety inspection of dams throughout the United
States. The Norfolk District has been assigned the responsibility of
supervising the inspection of dams in the Commonwealth of Virginia.

1.1.2 Purpose of Inspection: The purpose is to conduct a :

Phase I inspection according to the Recommended Guidelines for Safety

Inspection of Dams (see Reference 1, Appendix VIII. The main respons- ;

ibility is to expeditiously identify those dams which may be a poten-
tial hazard to human life or property. ]

1.2 Project Description:

1.2.1 Dam and Appurtenances: Potomac Creek No. 2 is a zoned

earthfill structure approximately 591 ft long and 37 ft high.* The

crest of the dam is 14 ft wide. The downstream slope is approximately

2.5 horizontal to 1 vertical (2.5:1). The upstream slope is approximately 2.5
horizontal to 1 vertical (2.5:1) to elevation 80.6 msl.” A 10 ft wide
berm is shown in the design drawings (PlateNo. 4, Appendix I) between
elevations 80.6 and 79.6 msl. The upstream slope continues at 3 horizontal {

to 1 vertical (3:1) below elevation 79.6 msl. The crest of the dam is

at elevation 102 msl.

ik Lt e 1.
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The principal spillway consists of a 7.5 ft x 2.5 ft reinforced
concrete riser inlet. The riser is connected to a 30 inch diameter rein-
forced concrete outlet pipe which runs through the dam. The riser crest
overflow weir is at elevation of 94.1 msl. There is also a 1.67 ft x
1.83 ft rectangular low level inlet on the riser structure with an
invert elevation of 79.1 msl which establishes the normal pool elevation.
A 30 inch diameter sluice gate in the riser at an invert elevation of
69.5 msl is used to lower the pool level. The outlet pipe has a length
of 200 ft and an invert elevation at the outlet structure of 67.1 msl
(See PlateNo. 7, Zppandix I).

An emergency spillway consisting of trapezoidal earthen channel -s
located at the left abutment, having a crest elevation of 95.1 msl. The
emergency spillway has a 200 ft bottom width, side slopes of 3 horizontal
to 1 vertical (3:1) and is located in a cut section (See Plates No. 2

and 3, Appendix I).

1.2.2 Iocation:” Potomac Creek Dam No. 2 is located on a tri-
butary of Potomac Creek approximately seven miles north of Fredericks-
burg, Virginia (See Plate No. 1, Appendix I).

1.2.3 Size Classification: The dam is classified as a "small"

size structure because of the height of the dam and the lake storage

potential.

1.2.4 Hazard Classification: The dam is located in a rural area;

however, based upon the proximity of several inhabited structures
(motel and commercial facility) located several miles downstream, the

dam is assigned a "significant" hazard classification. The hazard

e At s
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classification used to categorize a dam is a function of location only
and has nothing to do with its stability or probability of failure.
1.2.5 Ownership: The éam is owned by the Stafford County and

maintaired by the Stafford County Sanitation District.

1.2.6 Purpose: Floodcontrol and recreation.

: ; : 1.2.7 Design and Construction History: The dam was designed

and constructed under the supervisionof the United States Department

of Agriculture (USDA), Soil Conservation Service (SCS). The structure
was constructed by Draper Construction Company and Branch and Associates,
Inc. and completed in 1972.

1.2.8 Normal Operational Procedures: The principal spillway is

ungated; therefore, water rising above the crest of the riser inlet |
is automatically discharged downstream. Normal pool is maintained - ﬂ
at elevation 79.5%, which is slightly zbove the crest of the orifice.
Flood discharges which cannot be absorbed by storage and the riser #
flow through the emergency spillway at pool elevations amd 95.1 msl.

1.3 Pertinent Data:

1.3.1 Drainage Area: The drainage area is 2.35 square miles.

1.3.2 Discharge at Dam Site: The maxirum kihown flood is

not known.
Principal Spillway Dbischarge:

Pool Elevation at Crest of Dam (elev 102) 115 CFS

Emergency Spillway Discharge:

Pool Elevation at Crest of Dam (elev 102) 10,000 CFS
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_:1 1.3.3 Dam andé Reservoir Cata: See Table 1.1, below:
4 :
E
B |
| 2
_ Table 1.1 DAM AND RESERVOIR DATA :
1 E
| f
! !
1 } Reservoir !
2 |
¥ .
B Storage :
Flevation
' feet Area Acre Watershed Length :
- Ttem msl Acres Feet Inches Miles ‘
| Crest of Dam 102 59.5 708 5.65 .9
Emergency Spillway
Crest 95.1 41.9 374 3.0 7
v Principal Spillway B
‘r Crest 94.1 40 340 2.71 ;7
' Low Level
Arifice 79.1 12 54 0.4 .3
Streambed at Down-
stream Toe of Dam 64.7 - - - - 3
3
;

{
l
]




SECTION 2 - ENGINEERING DATA

2.1 Design: The dam was designed and constructed under the
direction of the USDA, Soil Conservation Service (SCS) and was
sponsored by Stafford County, Virginia. "As built" drawings and
design data are available in the office of the State Conservationist,
U. S. Soil Conservation Service, Federal Building, Roam 9201, 5th
and Marshall Streets, Richmond, Virginia 23240.

A subsurface investigation was conducted at the site by the SCS
during the initial design stages. The investigation consisted of
seismic and resistivity surveys in the foundation, and excavation of
75 test pits. Subsurface profiles and a report of the investigation
with foundation recommendations were prepared based upon geologic
field reconnaissance, test pit data and laboratory testing. A copy
of the geologic report is included as Appendix VI. Subsurface pro-
files are shown on Plates No. 3, 4 ad 5 of Appendix I.

The dam is a zoned, compacted earthfill embankment. The earth
fill requirements shown on Plate No. 4, Apperdix I, specify that
sand, silt and clay materials classifying as SC, ML and CL be used
in the core or Zone 1 of the dam. Soil classification is by the
Unified Soil Classification System, ASTM D-2487. The remainder of
the embankment was constructed with assorted combinations of gravel,
sand, silt and clay classifying as GC, &M and SM. Differentation of
materials during construction was expected to be difficult and no
distinct boundaries between Zones I and II were anticipated during

construction (Sheet 6, Appendix IV). "As built" exbankment slopes

O T e T R R o4, A AP, I o g e 30
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for both zones are also illustrated on Plate No. 4, Appendix I.

A review of design data indicates the dam is founded on over-
burden and includes a cutoff trench which extends through sand
and gravel to preconsolidated clays and/or sandstone bedrock.

The cutoff also extends to the same materials in both abutments.

No permeability test data was included with the information reviewed;
however, material beneath the gravelly stratum was described as being
"slowly" permeable. Details of the cutoff trench are provided on
Plate No. 5, Appendix I.

A positive cutoff was not certain; therefore, an internal drainage
system was constructed in order to collect seepage and control the
phreatic surface within the embankment. This drainage system
consists of 300 ft of 6 inch perforated corrugated metal pipe (CMP)
enclosed in an envelope of cocarse drain fill extending into the
foundation soils. Collected water passes through two 6 inch non-
perforated OMPs to the plunge pool. (See Plate No. 6, Appendix I).

Six reinforced concrete anti-seep collars (See Plate No. 7, Appendix
I) were installed around the principal spillway pipes and spaced i
at 20 ft intervals in order to control any potential piping problems

along the pipes.

The principal spillway was designed as a drop inlet structure

consisting of a two-stage reinforced concrete riser and a 30 inch
diameter reinforced concrete outlet pipe. A riprapped plunge pool was

included at the outlet end of the conduit to dissipate the

energy of high velocity discharge. "As built" details are shown
on Plate No. 7, Appendix I.




The emergency spillway is located in a gently sloping hillside

in the abutment. The spillway is a 200 ft wide trapezoidal earthen

channel bounded by 3H:1V cut slopes. The spillway is basically in

cut materials; however, specifications required that the bottom of
the spillway be undercut 1 ft and replaced by fill compacted to

95% of maximum dry density per ASTM D-698. Details of the spill-

3 way section are given on Plates No. 2 and 3 of Apperdix I.
= ' The design report and supplementary data provided by the SCS in-
cludes detailed laboratory test data describing the physical properties

of the materials used to construct the embankment. Shear strength

parameters used in design for the embankment, and foundation material
were determined by direct shear and consolidated undrained triaxial
compression tests as follows: i
SECTION SOIL SHEAR STFPENGTH PARAMENTERS
Angle of Internal Friction Oohension
i Embankment SM WDS = 35,50 c' = 375 psf i
' CL g5 =23.00 c = 575 psf
ML g, = 14.0° c = 725 psf
SM g, =34.0° c = 475 psf
_ Foundation Sandy Soil ' = 36.0° c' = 225 psf
p Clay ggy= c =2500 psf
]
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The Swedish Circle Method of Analysis wac used. The data included
in Appendix V indicates an evaluation of 1) the sudden drawdown case
(I), and 2) the steady seepage case (III) were performed. Cases I
and III analyzed are in accordance with Reference 1, Appendix VIII.
The upstream slope was checked for sudden drawdown for each pair

(@, c) of embankment design parameters. The parameters giving the
lowest factor of safety were used to check the downstream slope for
steady seepage. No berm and no foundation drain were assumed in the
downstream slope analysis. Apparently only total strength parameters
were utlized in a total stress analysis.

2.2 COonstruction: The construction records were not furnished
by the SCS office in Richmond, but they are available from the SCS
office in wWashington, D.C.

2.3 Evaluation: "As built" drawings are representative of the

structure. There is sufficient information to evaluate foundation

conditions and embankment stability.
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SECTION 3 - VISUAL INSPECTION

3.1 Findings: At the time of inspection, the dam was in good
condition. Field observations are outlined in Appendix III.
3.1.1 General: An inspection was made 1 May 1980 and the

» ‘ weather was partly cloudy with a temperature of 60° F. The pool

! ' and tailwater levels at the time of inspection were 79.5 and
,..'- 65.3 msl, respectively. This corresponds to normal pool and
: * tailwater elevations. Ground conditions were wet at the time
of inspection. Previous inspections have been made by the Soil
Conservation Service as part of their annual inspection and re-

ports of the inspections are included in Apperdix VII.

3.1.2 Dam and Spillway: The embankment slopes were covered

with 2 to 3 £t tall grass and included scattered immature trees
less than 3 inches in diameter (See Photos No. 1 and 2, Appendix II).
The crest of the dam was sparsely vegetated and included some rutting
as a result of vehicle traffic (Photo No. 2, Appendix II). Field

measurements indicate both the upstream and downstream slopes are

approximately 2.5H:1V. A 10 ft* wide berm occurs slightly above
pool level along the toe of the upstream slope. The dam appears

to be constructed with various combinations of sand, silt and
gravel which visually range from SM to M in accordance with Unified
Soils Classification System. No surface erosion was noted on the

embankment slopes.

T™wo wet or saturated areas were enountered along the toe of
. the downstream slope. The first is located at about the same

elevation as the top of the principal spillway ocutlet. This area

" -12-
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is roughly 50 ft long, 25 ft wide and begins 25 ft left of the
outlet. No flow or discoloration of water was observed. This
area is believed to represent ponded water from recent rains.
The second area is a 225 ftt long saturated zone, which occurs
to the right of the outlet, along the toe of the downstream slope.
This saturated condition is the result of water flowing at
approximately 5 gpm from a spring located immediately downstream
from the embankment toe. This water flows down gradient along
the toe of the slope toward the plunge pool. The area of
saturation increases to a width of 25 ft* near the outlet. Both
saturated areas are illustrated on Sheet 1 of Appendix III.

Both abutments were well vegetated and only scattered, shallow
ercsional gqullies (léss than 1 ft deep) were noted along the
embankment-abutment contacts. Surface soils in the surrounding
area include alluvial and terrace deposits, .which consist basically
of assorted combinations of sard, silt, clay and gravel materials.
Bedrock was not exposed at the site. No faults were observed in
the field during this inspection and geologic maps of the area do
not show the presence of faults in the immediate vicinity.

The riser structure and ocutlet pipe showed no signs of deterior-
ation and were functioning properly at the time of inspection. The
emergency gate was reportedly in good cordition. The 6 inch COMP

drain pipe present on the left side of the outlet pipe appeared to
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be blocked with sediment. The right drain pipe was passing water

at 2 gant and appeared to be functioning properly. The plunge

pool riprap was intact, indicating no signs of movement of erosion.
The emergency spillway at the left abutment consists of a

vegetated earthen channel with 3H:1V side slopes. Tall grass 2

to 3 ftt high was growing in the channel and on the adjacent slopes.

A small group of pine trees were present near the end of the dis-

charge channel along the base of the left cut slope (See Photo No. 3,

Appendix II). Only minor surface erosion was noted in the channel,

3.1.3 EReservoir Area: The reservoir area was free of debris

and the perimeter was wooded. The reservoir is located in a broad
valley with side slopes at approximately 3H:1V. Sediment build-un
was oObserved in the upper reaches of the reservoir.

3.1.4 Downstream Area: The downstream chamnel is located

in a hroad heavily wooded valley which included a 250 ftt wide
floodplain. Approximately two miles downstream where Potomac
Creek crosses U. S. Route 1, there is a motel and commercial
facility about 10 ft and 12 ft, respectively above the streambed.

3.1.5 Instrumentation: No instrumentation (monuments,

observation wells, piezometers, etc.) was encountered for the
structure. A staff gage does not exist for this structure.
3.2 Evaluation: Overall, the dam was in good condition at

the time of the inspection. Corrective maintenance and vegetative
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control are performed as the need arises. Uncontrolled growth

encourages the development of deep-rooted vegetation. This type

of growth under certain conditions can encourage piping within

the embankment. Also, excessive growth inhibits effective visual
inspections of the dam. A routine maintenance program should be
initiated for this structure. The embankment, including its crest,
slopes and emergency spillway should be mowed at least once a year,
but more preferably twice a vear. Trees presently growing in the
anbankment and in the emergency spillway should be cut to the ground.
The crest of the dam should be reseeded or paved in attempt to control
surface erosion. The minor surface erosion observed along the em~
bankment~abutment contacts does not require any attention.

The saturated area located to the left of the outlet pipe is -
believed to be the result of ponded surface runoff. It is re-
cammended that this area be monitored during routine maintenance
operations in attempt to verify that it is not the result of
seepage through the embankment. The saturated area located to the
right of the outlet is the result of flow from a nearby spring.
This saturated condition is not believed a hindrance to normal
performance of the dam.

The outlet pipes and intake structure are in good structural
condition. All operating appurtenances are functionally good.

The left 6 inch CMP drain should be cleared and a staff gage should

be installed to monitor water levels.

R
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3.2.2 Downstream Area: A breach in Potamac Creek No. 2

Dam during extreme flooding would create a hazard to the down-

stream dwelling along U. S. Route 1.

-16~




SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures: Potomac Creek Dam No. 2 is used for flood

control and recreational purposes. The normal pool elevation is

maintained by a low level inlet acting as the principal spillway. Water
autcmatically flows over the inlet at rates corresponding to the lake level.
Floods which cannot be absorbed by storage pass through the emergency

spillway.

4.2 Maintenance of Dam and Appurtenances: Maintenance is the

responsibility of the owner. Maintenance consists of intermittent

inspection and the ramoval of debris, mowing of vegetative cover,

and repair as required. Routine maintenance is not performed as

indicated by the previous inspection reports.

4.3 Warning System: At the present time there is no warning

system or evacuation plan for the dam.

4.4 Evaluation: The dam and appurtenances are in good operating

condition; however, maintenance of the dam is inadequate. A routine
maintenance program should be developed for this structure, and records
maintained of all maintenance and operational procedures for future
reference. An emergency operation and warning plan should be developed.
It is recammended that a formal emergency procedure be prepared and fur-

nished to all operating personnel. This should include:

a. How to operate the dam during an emergency.

b. Who to notify, including public officials, in case evacuation

from the downstream erea is necessary.
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SECTION 5 - HYDRAULICS/HYDROLOGIC DATA
5.1 Design: Potomac Creek Dam No. 2 was designed by the Soil : I

Conservation Service (SCS) as a single-purpose dam and complete hydro- |

logic and hydraulic data are available including stage-discharge, stage-

H
E | storage, stage-area, inflow hydrograph and flood routing data. This structure|

is a Class "C" dam according to the SCS classification method. %

5.2 Hyvdrologic Records: There are no records available.

¢ 5.3 Flood Experience: According to Mr. Don Farmer (USDA, SCS), : ;

a maximm pool elevation has not been observed.

5.4 Flood Potential: In accordance with the established guide- 1

lines, the spillway design flood is basec on the estimated "Probable Maximmum
Flood" (flood dishcarces that may be expected from the most severe combination g.
of critcial meteorologic and hydrologic conditions that are reasonably
possible in the region), or fractions thereof. The Probable Maximum Flood
(PMF) , % PMF and 100 Year Flood hydrographs were developed by the SCS
method (References 4, 5 & 6, Appendix VII). Precipitation amounts for

the flood hyvdrographs of the PMF and the 100 Year Flood are taken from

U. S. Weather Bureau Information (References 5 & 7, Appendix VII).
Appropriate adjustments for basin sixe and shape were accounted for.
These hydrographs were routed through the reservoir to determine maximum
pool elevations.

5.5 Reservoir Regulations: For routing purposes, the pool at the

beginning of flood was assumed to be at elevation 80 msl. Reservoir

stage-storage data and stage-discharge data were determined from the design

report and verified for pool elevations up to 102 msl. Above pool elevation

102 msl stage-storage data was extrapolated from the existing curves and
,’F stage-discharge data was computed for the non-overflow section along with
extrapolation of stage-discharge curves. Floods were routed through thé
reservoir using the principal spillway discharge up to a pool storage.
L -18- :
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elevation of 95.1 msl and combined principal and emercercy discharges

for pool elevations above 95.1 msl and combined spillways and non-

overflow section for pool elevations above 102 msl.

5.6 Overtopring Potential: The predicted rise of the reservoir

pool and other pertinent data were determined by routing the flood

hydrographs through the reservoir as previously described. The

results for the flood conditions 100 Year Flood, % PMF and PMF are

shown in the following Table 5.1:

Table 5.1 RESERVOIR PERFORMANCE

Normal

Hydrograph

100 Year
Flow Flood

% PMF

PMF

Peak Flow, CFS

Inflow
Outflow

Maximm Pool Elevation
Ft, msl

Non-Overflow Section
(elev 102 msl)
Depth of Flow, Ft
Duration, Hours

velocity, fps

Emergency Spillway
(elev 95.1 msl)
Depth of Flow, Ft
Duration, Hours
Velocity, fps*

Tailwater Elevation
Ft, msl

2.5 1679
2.5 264

79.6 95.4

6305
4646

99.0

[+ e oo B PY]
L] .
W o

12,610
10,703

102.4

* Critical velocity at control section
-19-
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5.7 Reservoir Emptying Potential: A 30 inch diameter cate at

centerline elevation 71 msl is capable of draining the reservoir through
the outlet culvert. Assuming that the lake is at normal pool eleva-
tion (79.6 msl) and there is 2.5 cfs inflow, it would take approximately
one day to lower the reservoir to elevation 71 msl. This is eguivalent
to an approximate drawdown rate of 8.6 ft/day based on the hydraulic
height measured from nommal pool to the invert of the drawdown pipe
divided by the time to dewater the reservoir.

5.8 Evaluation: The U. S. Army, Corps of Engineers, guidelines
indicate the appropriate Spillway Design Flood (SDF) for a small size
significant hazard dam is the 100 Year Flood to % PMF. Because of the
risk involved, the % PMF has been selected as the SDF. The spillway will
pass 99 percent of the PMF without overtopping the crest of the dam
(198 percent of the SDF).

Hydrologic data used in the evaluation pertains to present day

conditions with no consideration given to future develomment.

¢ e n s e <o
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SECTION 6 - DAM STABILITY

6.1 Foundation and Abutwents: The dam is located along the

western edge of the Coastal Plain Physiographic Province of Virginia.
The floodplain, right abutment and adjacent hillsides are underlain

by preconsolidated clavs and sandstone bedrock belonging to the
Patuxent Formation of Cretaceous Age. The left abutment is underlain
by marine sands and gravels of Pliocene to Pleistocene Age. All of
these formations dip gently eastward. Available geologic maps of the
area do not indicate the presence of any faults in the site vicinity.
Site geology is presented in more detail in the Design Geologic Report,
which is included as Appendix VI.

No permeability test data was included with the information
reviewed. However, subsurface and laboratory test data indicate that
the overburden materials probably possess low to high natural perme-
abilities. It was recamended in the design report that the cutoff
extend through gravel materials to the underlying low permeable
materials , which probably refers to the clays and sandstones of
the Patuxent Formation.,

A oconsolidation test performed on a sample of hichly plastic
clay (CH) indicated that this material has been preconsolidated to
loads in excess of those which would be applied by the constructed
arbankment. Other foundation materials were expected to consolidate
samewhat when loaded, however, the consolidation potential of the
foundation material was expected to be low and differential settlement
was not expected to be a problem. Approximately 1 ft of settlement

was specified in design of the embankment to campensate for residual

-21-

L e et 1t 8 PARER Lk




consolicdation in the fill and foundation. Based upon design data,
a stable foundation is assumed for this structure.

6.2 Embankment:

6.2.1 Materials: "As built" drawings describe the dam as a
zoned structure. Zone I of the dam, consisting of the cutoff and
interior core, was constructed with mixtures of sand, silt and clay
rmaterials classified as SC, CL and ML. Zone II was constructed with
more permeable mixtures of sand, silt, clay and gravel classified as
SM, M and GC. Materials in both zones were to be campacted to 95%
of maximum dry density in accordance with ASTM Standard D-698 (Standard
Proctor). Maximum 1ift thickness of 9 inches and maximum rock sizes
of 6 inches were specified.

6.2.2 Subdrains and Seepage: No special foundation treatment

was required. In attempt to control seepage, a cutoff was constructed
into "slowly permeable material™ {(clay or sandstone bedrock) below the
gravelly stratum along centerline of the embankment. Details are
shown on Plate No. 5 of Appendix I. An internal drainage system
was also constructed, consisting of 300 ft of 6 inch perforated CMP
enclosed in an envelope of course drain fill of variable depth.
Drainage pipes were provided for transmitting the collected water
to the plunge pool (See Plate No. 6, Appendix I). In attempt to pre-
vent piping around the principal spillway pipe, 6 anti-seep collars
were included as shown on Plate No. 7, Appendix I.

6.2.3 Stability: A stability analysis was performed for this
structure and the report describing the engineering design data used

is included in Appendix V. These data were reviewed along with the

-22~
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stability analysis and were found to be acceptable. The factor of
safety of the upstream slope for the drawn down condition is 1.81 as
given in Appendix V. Reference 1, Appendix VIII recammends a factor
of safety of 1.2, The factor of safety for the downstream slope
under steady seepage conditions is indicated to be 1.92. The
required factor of safety is 1.5 according to Reference 1.

The dam is 37 ft high and has a crest width of 14 ft. The
upstream slope is 2.5H:1V with a 10 ft wide berm between elevations
79.6 and 80.6 msl. The downstream slope is 2.5H:1V. The dam is
subjected to a sudden drawdown since the lake level can be drawn down
8.6 ft in one day. This exceeds the critical rate of 0.5 ft per day
for earth dams. The existing pool is 0.5 ft above the maximum control
storage pool, which is at the crest of the principal spillway. The
cdam experiences the maximum control storage pool with no apparent
side effects.

According to the guidelines presented in Design of Small Dams,

U.S. Department of the Interior, Bureau of Reclamation for small

zoned dams, with stable foundations, subjected to a drawdown and
ocanposed of a CL, ML to SC "core" and a GC, GM to SM "shell", the
recammended slopes are 3H:1V upstream and 2.5H:1V downstream. The
recammended width is 17.5 ft. Based on these general guidelines,
the dam has an inadeguate upstream slope and inadequate crest width.

6.2.3 Seismic Stability: The dam is located in Seismic Zone 2.

Therefore, according to the Recammended Guidelines for Safety Inspec-

tion of Dams, the dam is considered to have no hazard from earthquakes

provided static stability conditions are satisfactory and conventional
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safety margins exist.

6.3 Evaluation: Based upon the visual inspection and the
design report, the foundation is considered sound. According to
general Bureau of Reclamation guidelines, the upstream slope is in-
adequate and the crest width is 3.5 ft less than recammended. However,
based on review of the SCS stability analysis, the structure is con~
sidered stable as designed and constructed. Factors of safety for
the upstream slope during the drawdown condition and for the down-—
stream slope under steady seepage meet U.S. Armmy, Corps of Engineers
guidelines. Overtopping of the dam is not a problem, as the spillway
will pass 99 percent of the PMF (198 percent of the SDF). Since no
undue settlement, cracking or sloughing was noted at the time of
inspection, it appears that the embankment is adequate for maximum

control storage with water at elevation 79.6 msl.




SECTION 7 ~ ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment: Sufficient engineering data is available

for assessing the dam. The visual inspection revealed no findings
that proved the dam to be unsound. A routine maintenance program
does not exist. Also, there is no emergency operation and warning
plan. Overall, the dam was in good condition at the time of inspec-
tion. U.S. Anmwy, Corps of Engineers' guidelines irdicate the appro-
priate Spillway Design Flood (SDF) for this dam is the ¥ PMF. The
spillway will pass 99 percent of the PMF (198 percent of the SDF)
without overtopping the crest of the dam. The spillway is judged
adequate. Review of available stability data indicates the structure

is stable as designed.

7.2 Remedial Measures: It is recommended that a regular

maintenance operation program be established and documented for
future reference. A formal emergency procedure should be prepared
and furnished to all operating personnel. This should include how i
to operate the dam during an emergency and who to notify including
public officials, in case evacuation from the downstream area is
necessary. Also, the inspection revealed the following maintenance
items that should be scheduled by the owner during a regular mainte-
nance period within the next 12 months.

a) The grass on the dam embankment and in the emergency spill-

way should be cut at least once a year and preferably twice a year.

Maintenance is recammended in the early summer and fall.

b) Trees present in the above described areas should be removed

as part of an annual maintenance program.

-25-



c) The eroded crest of the dam should be reseeded or paved

in order to prevent continued surface erosion.

d) The saturated area located to the left of the outlet pipe

should be monitored during routine maintenance in attempt to verify
that it is not the result of seepage through the embankment. If in-
creased saturation or flow should occur, a professional Geotechnical
Engineer should be contacted to evaluate the problem and make recommend-
ations for required corrective measures.

e) The 6 inch drain pipe should be unplugged and monitored to

assure proper operation.

f) A staff gage should be installed to monitor water levels.

ciddeh
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MAPS AND DRAWINGS
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This sirgle curros=: ocem™ ic locetzc eprroximetely Ls miles north
ct telmoutr, Vvirginic on ¢ iriputery of Pctomec Cresk.,  1re Stafiorg,
virginie 75 - minute quzcrenci= published by the L. S, Geolcgicel Sur-
vey cen bes usec tc locetzs the site. The loca1{on is errroxinetely 350

25" letituge eng 770 3C' longituoe.

The rurpcse of the structure is tc rsoucs cewnstrzem flocecing by
croviging t2-porery storeg2 for the runcif from |,50L ecres, The tem-
poriery steorege is releesecd creguzlly throuch o  ¢wp =-:tig2 orincirel
srilleney system. he results of the hycr-iogic and hycreulic comrute-

tions ere givaen on sh2et L cif tnis r=cort,

The siructure consists of & combecteC garth fill with & cutoff
E—exfencing through sznds ang c¢revels to hearc clzy &nd sancstone.
creinace system is lcceted uncar the crwnstrzew portion of
fill to ccllect seeneg: anc ellzviete vrliit preozeures anc

the rnrzetic surface witrin the fill.

Tr2 rrincipel sroilluwey ] irl.t structure consisting cf e
two -Sicge reinsorcoc concrete riser, 30 -inch ciemater reinforcec
corcretz water pire, end ricrerpeg plang2 oocl to cissicete the znzra

gy of righ velocity cischerge &t the outlat enc oi the concuit.

Tre emergency srillwey is casicn2c 2s an zerth cut in thz left

4
D
]

Ceries of rernorls cosvorirg c2ologic consitions end soil

ginzering tests zre includzc in the cesion folcer,
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i
CESIGN REPORT SUMMARY . |
. woershe¢d Doto ‘
A Structure Cil$S oo __Cc
B Drothoge AreC L5044 Ac.
C. Time cof Concentretion - T ... L5 Hrs
D Hydrciogic Curve Number - Cp !
1. Moisture Conditver T ... ol 5 i
II. Principoi Spiliwoy
A Conduit
). !nside Dia. _____ e 30 in.
2. LNt 2020 Fi
B. Riser :
i. Inside Dimensions _________ 2. 5x75 Fu
2. Height (Floor 15 Zrest) ... _2%0 Ftu
. oWelr Length /S5 Ft
D Orifice DImensiOnS o e 22 x 20 in i
E. Reservoir Droin Size_ . 30 im0
F. Type of Erergy Dissipoter ____________. Rorep _2asua 3
. Emergency Spiltway
A WO 200  Ft
B. Side SRS 22/
C Length ot L_evei Sectien__ ... 30 _ Ft
D. Exit SI0DC oo oo e e __0.03 Y%
— E. Mox. Velocity in Exit Section @& T M W. ___________ (9 "'/5“;—
F. Durction of Ficw thru Emer Sgilimey @ LD H W._____. O Hrs. ¢
G. Frequency of Use . ___ DNCE. EVERY (00 YFARS
I¥. Ecrtr Fill
AHeight s 340 ¥
B, VOIUmMe _‘_LQQ_Z’_ CY
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:1 SCS 227 %E. 58 I R :
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)
Ail tra moterizls trat wall Le _s2d t: crnstrogt tois mTaretort gre sufe i
i
ficiert)e =ig~ in =-zz2- s*r2-2°n gro dow in rarThznibity to fre oExtarT thay i
; F
? €an L2 0525 ehys =7 n tne tolt, Tre silty sarcs will gorarztiy L2 olacad i
, i
1 . . . .. : H
3 downstre2em ard th2 cigys anc sil*s in the cototf trencn arg c-ntrcl zro2z of ¢
. ;
e trne sar, N Zefinitz zoning is scecifiac o2ceuse th2 clays and sercs end silts |
! g
will ncr ce 285y ¢ szreret2 in th: -orrow erses, Vixirg the matarials will :
)
- Troc.cs & gcoL riil met orial ror erv part o- tha2 cem gnc ssner.tziy w2 havs Co~
- |
3 firec ncw te cloce tram, :
iars rcek on amicn to Sottom tr2 cuteff troner was ner lecztec curing fre
zeclegic inLsstigation, tuf ners cley wes locat2ac. Below t-is clay s muzstone
and sercstonz. Thz trarc- will most lixzly extend to rock, bur es lorg 2s it
2xfancs intc the herd clay 2 surticiant cuteft shoulc resuit,

A drainegz systam To intarcert eny, wetar erc reliave any prassur: that
might build up in th: founaation aill L2 insiziled. This crain will zls0 craw
acwn the phroatic surfece in tha 2mbenkm=nt. With gocd fill material in zoun-
dance.anc 8 gocd cutoff tc rock or sliowly parmzable clays availatle, this 32°

% structur2 snculd cresent nc cunstruction prezlz-ms,
' Ye have nct fcllowagd th2 scils lebs racommencetion to uncercut the conduit

tfo nercran. Besed on Adviscry g€, vere.ragh 3, ana th: fact thet long joints
#itl b2 soecified for the c-n2uit, we do rot fo2el tha differentiel consolidz- |
tion batween the sernds anc graveis will b2 2nough to acvers:ly etfact the func-

& ticning of the principal scifimay.
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APPENDIX V

SOIL TESTING SUMMARY
AND
STABILITY ANALYSIS




L AL P . ¥
b CYSARL N g 3
; ' Chs Frmp 4 W 811D

; UNITED STATES GOVERNMENT
j Memorandum

TO

.o

L. S. Button, Siete Conservetion Engineer, DATE: Mearch 12, 1958
SCS, Richmond, Virginie

FROM ! Lorn P. Dunnigan, Head, Soil Mechanics Leboratory,
SCS, Lincoln, Nebreska

1

é i SUBJECT: ENG 22-5, Virgirnia WP-08, Poiomac Creek, Site No. 2 (Stefford Cour ty)
| |
! ATTACHMENTS q
g ]
E‘ 1. TForz SCS-35%, Soil Mechanics Laboratory D&ya, 5 sheets. E
; 2. Forz SCS-123,-Consolidation Test Daie, b sheets. :
- 3. Form SC5-355, Triexiel Shear Test Deie, L sheets. !
i L. TForm SCS-355, Direct Sheer Testi Dazie, 2 sheets. ‘
- ; 5. FYcrm 505-252, Cozpacticn & Penetretion Resistance Report, 9 sheets. :
7 : 6. TForz SC3-130, Drein Meieriels, 1 cheeti. i
T. Fcerzm SCE8-357, S=zery - Slcrp Stao 1ity Aneiysis, 2 sheetis. i !
€. Ipvesiizziionsl Plans zni Profiles. ’ i

DISCUSSION

i
Q
£

g
1
i
8

A. DBzdérock: Sandsione end dark gray mudstone underly the right abutment
and the floodpiein. M=zrine sands &nd gravels of the Pliocene or %
Pleistorcene age underly the thin sofl pantle on the lefi ebuinert. ;
The residual scil is zbout 10 feet thick on the left aruizernt, fron
L 4o 13 feet thick on the right abuiment end from 9 to 17 feet thick
in the floodpleirn section.

B. BSoil Clessificetion: The soil overlying the bedrock at ihis siie is i
stretified ssnds, silis and clays classed as SM, SC, SC-SM, ML, MH,
CL end CH. The extent of each of the soil clecses is shown cleerly
on the atteched form SCS-35B. The elluviel scil on the right side
of the channel eppears 1o be predominetely fine-grained scils clessed
as ML, MH, CL &nd CH. The alluviur on the left side of the channel
eppeers to be predominately sandy soil clessed as SM end SC.

There is & Teirly continuous stratum of gravel that occurs at depihs
of from 4 to 8 feet in the floodplain. The gravel siratum renges
from 1 to 3 feet thick &nd it is lcogred 2s (M and GP.

The sandy soil at the surface in the vicinity of the channel end at |
the base of the left abutment conteins from 15 to 17 percent fines. \
The sandy meterial represented by the other samples submitied contein

EE 22

more then 24 percent fines.

V-1 . ;
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The fins-greined soils at the suwfece on the right cide of the i
floodplein renge from ML to CH.

Core samples were submiited from TP #10, TP #3, end TP #LOl.
s gll represent ihe surface zcme. The sendy scil from TF #10
lT percent fines aﬂc the Gensity rangeé fromx 1.55 g/ce

to 1.60 g/cc (93.8 pcf). The sexple from TP #3 conieined
Tines end ned e demsity of 1.L7 g/ce (91.7 pef) to 1.56 glec

pef). The sarple from TP #401 conteined Bl percenti fines. The
Irit is 52 &néd the PI Is 25, The semple is clessed as CF &nd
sity of iest sp2cimens Trirmed frox the core saxryl b
. I

€ renget -row

- ~ - ———
(92.5 paf) 1o 1.50 glee (83.6 pof).

Shze A direct sheer test was mede on sazpie 6581537 from
ir 2 senly soil from the right ebulment. The sarxrle

Ir nct switeble For testiing, itherefcre, saxple 63wis8T
WE Tle avellerle thet could be used tc provide ghear

st tior. for the saniy weiteriel on this sile. The shea
ST cotzined are ¢ = 36°, ¢ = 225 psf. A consclidated
hae} 2l shear iesi was made on the CH sa=ple frox TE #401.
Th de sl ssluration. The iest dete inficete thet CH is
joe and the shear sirengih nas been conserveiively

in oz the test dawe es § = 0, ¢ = 2500 pef.

Consolidetion: A consolidetion itest on ihe saxmplie Irox T2 #hOl shows 3
Lhat the (X has Deen pracconsocolidested to loads in excess of these which
7111 be erpiied ty the Trcposed erberiment. iz Pec is in the
renge of 7500 psf. The preconsolicdation indliceied by the test may be

due to drying or possibly because the saxzple had & tendency 1o swell
when the loasding was less than LOOC psf.

Tre other foundaiion meterials mey consolidete somewhat when losded.
The consclidation potential is not expected to be high, however.

Permeability: The gravelly meteriel logged es GP end GN in the flood-
i v be guite permesble. We anticipate the cutoff {rench will
tom on bedrock or in tight material below this depbh however.

Classificetion: The samples submitted from the emergency spillway and
froz the borrow arca are clessed as CL, ML, GC, SC, and SM. It appear
that the ezergency spillway will yleld ebout h5 000 cubic yards of
meleriel that may be used in the embankment. The total fill require
menis ere estimated to be about 57,500 cubic yards. The CL and ML
szrples from the spillwey contain from 51 to 69 percent fines and

V-2
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from 21 to 33 percent finer than ihe rusber 200 sieve. The sandy
meteriels contein fror 18 to 23 percent finmes &nd from 10 to 11
percent finer then C.002 mm. The cres

Tl vel szrple conieins 4G percent
grevel end 1k percent fines.

The ssxmples submiiied frox the ezergency spillwey &re clazcces gs SC

B. Compacied Dersitiy: BSiendard Proctor coxpaciion teste were made on the
czxtles fron ecergency srillvey and Trom the borrow zrea. The mexirun
ary ce ties coreined on the Cl's ranged froz 101.5 pef to 113.5 pef.
The zeximum éensily otz a;:eé or: ithe SM =znd SC semries ranged froxm 110
pef to 116 pef. The Procior dsnsiiy of ihe GC is 117.%5 pef and the ML
has a Proctor densiiy of 96 Z pel.

C. Shesr Sirengih: Shear i2s51s were made on sazples 65W1600, 1603 and 1625,
The eveileble cuentity of each type of meizriel tested is netr known bus
, it is considered that the sazries tested cover the range of maierisl
serpled. The itest data is su—merized as foliows:
Type of Scil Test 7yd fércen}.ofw Sheer Strength Velues
Sarpie Noc. Sheer Test Class pef SiEoTeLLcas .

: Seturetion ¢ deg ¢ pef
63w1600 Direct SM 10L.8 Flooded 35.5 375
63w1603 Triaxial c 107.0 96 23.0 575
68W160k Triaxial ML g91.0 93 14.0 7z%
65w 60% Triaxial SN 100.% o3 3L.0 L7s

SIOPE STARTLITY

The s1ability of 2 1/2:1 slopes was checked with a Swedish circle method of
nelyses. A phreatic line was sssumred from ezergency spillwey elevetion.
he ne drein condition wes asswmed for the enelyses of the downsireanm
sicpe and the full drawdown condition wes essummed for enslyses of ithe up-

treax slope. For a 37-foot exbznlment the lowest fectors of safety were
cbiained when strength values of @ = 23°, ¢ = 575 were used to represent
the shear strength of the embankment. A 2 1/2:1 upstream slcpe has a
factor of safety of 1.81 and a 2 1/2:1 downstiream sicpe nas & factor of
safety of 1.92.

Thne shear test on the foundation meierials indicaste that the foundation is
relatively sirong and the analyses on the meximum emberxuent section is
considered to represent conditicns pretiy well.
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SETTLEMENT AKALYSES

Tne consolidetion potentiel of ithe foundation meteriel is expected to be
low and aifferentiel settlement is not expected to be & problem.

RECOMMERDATIONS

Cutoff: In the floodplein seciion we recormend that the cutoff trench
boitor in slowly permeaeble meterisl below the grevelly siretum that
occurs et depine of from Lk to & feet. k may have ic exiend
tc Dedrock in soms sreas tc sccomplish ~this. We suggest thet the
<rench on the &butl

™y =
ne Lrenc

o
zent bottrom on b2drock or if siowly psrmesble meterials
t

overly be trench could botton &t & shallower depth. We suggest
thaet CL materiel e used Tor pmexfill., We recommend thet the beckfill
be compecied 1o & minimum ¢of 95 percent of siendard Proctor censity with
ine conirol besed on ihe minue Fo fraciion. L DiaCemen: mOolS.ure conient
negr CITirum Ig suggessied.

Principel Spillwsy: Two locaiions were Investigsied for the principesl
sTillwey. Looetion A crosses centerline at sistion 4457 and loceiion

B crecsses cenierline gt ststion 5+35.

The foundetion me

teriels zt both locaticns ccnsist cf sandy eand grevelly
soil coverlying silts and cleys that logged as very hard. At locetion
A the gray to tlack clasy that is logged as very herd occurs &t depins
of frox 5.5 1o £.0 feet. At locetion 3 ihe grevelly siretum occurs st
depths of frox 0 To 5.5 Teel znd ithe gray ic black cley or green silt
that is logged es very hard occur at depths of I~ 8 feei.

o

The conduit may be located &t eiiher locztion. If locetion A is used
we suggest thst the conduit irench be excavaited tc the "very hard" cleay
ihat underlies the sand and gravel alluvium because of the possibilily
of non~uniform consolidetion beiween the sands eni ine grevel. If
locetion B is used it may be pessible to boittom the tiench in the @Y.
It occurs ag a continucus stretum. If the ! is non uniform, the
trench could be boitcmed on the "very hard" clay or silt.

A
r 3.5 feet tc ©
oc
hy

The <rench beckfill should be like that suggested for the cuiocf{ trench.

Drein: Peeitive cutoff is not certain therefore, we suggest & drain to
rrovide a sefe outlet for seepage that may occur through the foundation
end &lso tc vrevent the prreatic line from emerging on Lthe downsirean

slope. A irench drain locezted at about ¢/b = 0.6 could be used. The

gradetion lirits suggested for e single filter &re showmon ithe attached
forr SCS-130. If desired & double filter with the asppropriate grading
lim?ts could de used.

v—+4
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D. Eunbaniment Design:

1. Placement of Materiml: We assume thet there will be about 45,000
cubic yards of meteriel excaveted from the emergency spillway.
, The materiels are clesssed as CL, ML, SM end GC and they will make
. up sbout 77 percent cf the fill. We don't know the volume of
! each of the soil classes represented but if possible we suggest
- that the CL and ML_paterials be used for & core section in the
| embaniment. The SC and CL like samples 68W1606 and 1607 from the
borrow ares could alsc be used in the core section. The SM like
sarmples 65W1600, 1602 and 1605 could be used anywhere in the
- enbanxment. We expect that the SM will be slightly more psrmesble
f thern the CL, ML and SC and for this reason we suggest that it be
- utilized in the downstreem section if practical.

The GC meterial can probably be utilized to the best edvanizge in
the shell section.

We recommend that &ll of the embaniment material be placed at a
rmiriour of 95 percent of standzrd. Proctor densitv with the
cortrol based on the mwinus #i fraction. If ithere is a signifi-
cant amount of the GC the control might be sltered to & meihod
specificstion.

We suggest a placement moisture content near optirum. }

1 2. Slopes: The stability anzalysec based on the shear sirength values
3 of the samples submitted indicate that the prcposed 2 1/2:1 slopes
have acceptable Tactors of safety.

3. BSettlement: An overfill ellowance of .T5-foot is suggested to
conwpensate Tor residuel consolidetion in the Till and foundation.

~
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DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

GENERAL
reind S .
suare VATginia County _otafford X %, Sec. 1 ® . Watershed _POtOmAC Creex
T
; whb-2-2 2 . I . c !
Subwalershed Fund ciass == =% Sitg. . mdar Ste g2 Structure ciass i
v o ioa (FP-2, WP 1, etc.) ailiexd 26 DF_'SAQOE; :
irvesugated by _F=I2CB23v . Ecupment ssec Front _end lceder _ Cate 9167 9
(mgnsiure ang uhe; (Type, size, mase, moce! etc.) :
SiTE DATA
- - T} e 2 Am E
Orarage sres size 2035 s ™, -l-so“ acres. Type cf structure —£-ih 7111 Purpase Flced Frclectien
Srrecton of Laey ‘rend iCowastream, Soutn Maumum neght of fifi 34.9 feet. Lengeh of fill e3¢ ‘ee;.
£sm.ma’ed valume of ccmpacied il reguired 57,494 vasds j
STORAGE ALLOCATION
Wolume rac. R Surface Area incres: Deglh at Dam fee)
Sez-me~t 102 _ 13 2.
Flacgwaer ‘*2' 3 45 22.1
SURFACE GEOLOGY AND PHYSIOGRAPHY
Genily -
Phyzi st Zesirpticn fcazwal Plain Tezograzny ‘-‘Dl;iﬂg . Attde of secn Do _5 SL_ st A
Sieezness 3t asutmaenls Ler?_si_:e':r:. T ant .__21___ sectent.  Aisth of Hoczziein 8t tentet.ne of caT Sk TH i
feves geocgy o wes _POWEC Creei Silte 2 1s loceled in Ste?f5-2 Cowmty, Virglris, about 5 :
rfles porih of Fredericksburgz., The glte ia orn a portierm trivutary of Pstemas Oresl,
in *te Ccestal Plain rzar 1te Inre> odpe,
__ _Eard, iint-pgees cros:-ellsd sandelone ané deck grevw hewd claw of tte Patuxect .
Forratior (Oo-tacecus) urderlles tie right stulmend, 23iacead hilsidzs and the flood
p-aia. Th2 1.7% siulmes?t i5 undexlain by merine saids und vravels of Plloceze or
Plelgtocsu2 as3, mesting reonformably wpon *he Sre.acsous roeks. The Acuis Forzatii:g,
a tard glauccritic sand, may Zle in paicues upor the Fatuxsat Fermatice a-ld below -:e

F.elgtocers 3aads aid gravels. all units dip gentizy easi-southeast

Besicwal 204l cccurs on “te dam abuljents and ad-acert hilltcys. The 3-torizse

b

c0:risT oL Liowu w z21t0w-_towu 2iady sasd (right abutrent) o ye.liow-_roua or
valiow-rel silty sazd ard saniy =21t (1eft gtutmeznt). B2alow this are Pleis‘ccecza sa-ds

wod gravels of marine arigin, or hesd Coelageous seui=entis. The f1sod olain soil

izcindes a7 and Srowvn =ntilsd e%_wqm‘_m%mm‘_m___
oy sacd, vi-1
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Sandstone and hard gray clay outcrops along the right side of the
Valley upstream, where the creek cuts into the hillside. The sandstone
forms a cap layer over the zudstore. The stream pattern is a derdritic
one with broad valleys incised in the Coastzl Plain egediments,

Methods and Procedures

1. Solls were classified accordirg to the Urnified Soll System. The
USCA Systen wes used to correlate borrow material.

2. Seisric and resistivator surveys were made in the foundation.

Centeriine of the Den

The centerline of the dam is loceted on a wide flood plain between
moderately sloping ebutmeats. Gray sandstore, derk gray mudstore, and
zerine sands end grevels underlie the residual arcd alluvial soils. Om
the left abuizent, residual soil extends from Station 3450 to the top
of the dem. Four feet of yellow-brown serd overlie a foot of gravel,
which in turn overlies 1-2 feet of gray silty sand. Below this is
enother gravel layer“ﬁEhgray—green siity cley or sandy silt, mottled
browa erd yellow. This layer is a very hard perent zaterial that zay
be of the Aguia or Peatuxent forsetioss.

Cn the rigkt abutrent, 3-4 feel of brown to yellow-brown clayey
sand overlie gravel or gray to yellow-white silty sard. Gray, very
hard clay lies at the bottom. On both abuizents, tke sand and gravel
layers tend to intersect the slope rather thaa parallel it.

In the flood plain, 3-6 feei of silt, clay, or sand, motiled brecwn
ard grey (Ochlockoree Series), overlie 2-3 feet of gray silty to clayey
send, In some plsces this leyer is missing and the top layer rests
directly on 2-3 feet of toraz and guertx gravel. Below the gravel is
derk gray to black silty cley, which wss pecetraled no more thaa 3 feet
before refusal. Tcwerd the left side of the flood plein, the top layer
becores a grey-brown silty sacd, without motiles. In the vicinity of
Station 5+25 the derx clay layer in the bottom becores a green clayey
eand or sandy clay (iguis?)., Cutoff veries frcn 8 feel to wore than
17.5 feet below the flood plain. Thirteen test pits were dug along tke
centerline of the dan. They are TP-1 to TP-13.




Princlpal Soillway

Two pipe locations were investigated. Pipe "A" across the centerline
of the dam at Station 4+50 on the centerline of the dam and Station 2400
on the centerlirne of the plpe. The two centerlires form an angle of 86.5°.
Conditions are generally the same as along the centerline in the flood
plain, except that 2-3 feet of cleyey silt or silty send lie between the
gravel layer end the hard dark clay layer along the downstrean half of the
pipe. Gravel is locally missing, and there are occasionally two layers of
gravel ceparated by sand. The bedrock surface lies 8.0-9.5 feet below
ground and undulates gently in elevation between 60.7 and 59.1 feet above
sea level,

ipe "B" crosses the centerline of the dam at Station 5+35 on the
centerlipe of the dam and Station 1+75 on the centerline of the pipe.
The two centerlires intersect at 70°. Again, corditions are similsr to
thcse of the flood plain portion of the centerline of the dem. The rock
surface (refusal) lies from 6-12.5 feet below ground; elevetion of rock
varies from 59.6-57.7 feet above sea level. Fourteen test pits were dug
slong the pipe locations. They ars TP 301 to TP 314.

Foundation

General foundation corditicrs are similar to conditions alorng the
den and pipe centerlines. Depth to rock averages about 11 feet below !
the surface and the water table is about 5-6 feet down. Eleven test '
pits were dug In the fourdatlon. They ere TP 401 to TP 411.

Frargency Svillwey

The exzergency spillwey is located 1n a gently sloping hilltop, t
ircised by a gully, left of the left abutment. Test pits were dug in ’
8 rectanguier grid pattern with spac’ g usuelly of 100 feet. 4~6 feet !
of yellow-red to yellow-brown silty eund or sandy silt (Carolire Series) :

overlie 3-4 feet of red-gray or brown-gray mottled cleyey silt or sard. :
Tte upper layer is often absent. Below the mottled layer, to a depth of i
16 feet or more, are gravel and sand beds; the sand 1s gezerally yellow, {
g-87, or wkite in color and probably i1s Pleistocere beach sand. Seall '
piecea nf deceyed twigs were found embedded in sarnd at 10 feet or more !
tere. Ko rock was encountered above grade., 21 test pita were dug in !
!
[
{
i
i

the spillway area. They are nurbered TP-201 to TP-221.




R

MEEST g} N

Borrov Area

In addition to the material available in ths spillwey, borrow was
prospected 1n the part of the flood plain and lower slopes within the
sediment pool area. The borrow area extends about 750! upstream from
the dexm and is 400' wide. The materials are similar to those described
earlier. The water table lies from 2.0-9.0 feet below ground. Gray-green
very hard silty sand underlies the alluvium st about 8 feet in most places.
It may be of the Aquia Formation. Sixteen test pits were dug in the
borrow area. They are numbered TP-101 to TP-116.
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UNITED STATES DEPARTMENT OF AGRICULTURE
«, SOIL CONSERVATION SERVICE

SOIL SAMPLE LIST
SOIL AND FOUNDATION INVESTIGATIONS

Stafford County

Location Owner

Potomac Creek
Wotershed Sub-watershed Site No.

Submitted by Joseph W, Gaffney Date Nov. . 67

Sent by Truck Government 8/L No.

(corrier)

Field s e Type of
I
Sample Sample Description Sample

No. Location Grid or Station Undist. Dist. .
1-1 C/L Dam 8+75 p¢

C/L Dem 8+50 4
3-1 C/L [en 8+00
3-2 C/L Len 8+C0
£ C/L Iam 74+C0
8-1 C/L Tam 5+50
9-1 C/L Dar 5+00

10-1 C/L Denm 4+50
11-1 C/L Dax 4+00
12-1 C/L Dem 3+35

105-1 Sedirent 580t R

STA. 1465 C/L De-

107-1 Sedirent 660" R Z.0

STA. 4+40 G/L Dex

204-1 Spillvay R| STa.-1+C0 C/L Dem 1.0

204-2 Spillvey STA.~1+00 C/L na{n 7.5

208-1 Spillway STA. CG+CC C/L na}: 5.0

208-2 Spillvey STA. 0+00 C/L Dex 11.5

216-1 Spillwey STA. 1+00 C/L Dai['.'x 4.5

218-1 Spiliwvey STA. 2+00 C/L ne}Ea 1.0

221-1 Spillwey STA. 2+00 C/% De= 13.5

303-1 Fipe maA® 1+75 1.0

30L-1 Pipe "A" 3+25 1.0

Bdf D] D | Pl D4 Dt P B

Original to Sails Lodoratory VI-5

Copy 10 Eand WP Umit . -
Oi:lzibm other copies 03 directed Dy State Conservationist Sheet of Sheets

-—




. Form SCS-534

. MAY 55
UNITED STATES DEPARTMENT Of AGRICULTURE '
SOIL CONSERVATION SERVICE H
SOIL SAMPLE LIST i
SOIL AND FOUNDATION INVESTIGATIONS ’
Location Stafford County Owner
Watershed Potomac Creek Sub-watershed Site No.__ 2
Submitted by___ Joseph W. Gaffney Date Xov, 19 67 ;
Sent by Truck Government B/L No. 3
(carrier) ‘. :
Field I Type of ?
Lob. Sample Sampie Description Depth Sample
No. No. Locotion Grid or Stotion | From To Undist. Dist.
401-1 50t R 7+00 C/L Dem 1.0 5.0 X
L01-2 50t R 7400 C/L Dam 11,5 115.5 X
402-1 50! L 7400 C/L Den 5.0] 9.0 X
L11-1 50t L 5+50 C/L Dam 3.5( 5.0 ) 4 :
i
;
%
|
H ‘
; Sr13:nct to Sarls Lazoratory VI-6
1y Zapy to £E9n3 NP Unit 4
! Orstribute other copies 03 directed Dy State Conservationist Sheet. Y _of__ ¥ Sheets

———— - -

————— . . . e
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U. T DEPARTMENT OF AGRICULTURE

SCS -376C
NL CONSERVATION SERVICE REV. 2-64 / 8
SHEEY __° o
] DETAILED GEOLOGIC INVESTIGATION OF DAM SITES
, :
' WATERSHED SUBWATERSHED COUNTY SYATE 1
Potomac Creek -— Stafford Virginia ]
SITE NO. SITE GROUP STRUCTURE CLASS INVESTIGATED 8Y: (SIGNATURE OF GEQLOG!ST? DAY
2 1 e “Geologist | 9/67

IN-SERVICE USE ONLY
INTERPRETATIONS AND CONCLUSIONS

1., The cutoff trench should be taken to bedrock. The dark grey, black, or
3 green cleys and cleyey sands in which refusal ocourred are very tight
| and should mske a good foundation.

2, KXo rock will have to be removed from the ercergency epillwey.

2 3. Pipe B is the bstter location insofar as it lines up with the creek
- downstreem. Some of the pipe will be in the sireem, but as this portion
' l lies in the foundsilion, a déiverelon will have to be rmade in any case.

» L. Sufficient borrcw is svaileble to cozstruct the erbanlment. Placenent of
: borrow meterimsls ie given in the soil correlstion chert. Good core 1
msterial is to be had in severel leyers of the elluvisl Ochlockonee Series :
and the Caroline Series it the exzergency spillwsy. The water tsble ehould
be lowsred in the flood plain so as to give an &averasge of 6 to 7 feet of
éry borrov.

5. All topsoil should be stockpiled for use as top-dressing.
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APPENDIX VII
PREVIOUS INSPECTION REPORTS
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OPERATION AND MAINTENANCE INSPECTION REPORT i

Watershed: Potomac Creek, Site #2 Date: June 20, 1979

Inspected by: R. E. Sotzing - Stafford Sanitary District, Wayne Brooks -
Russell & Axon, Jean Jones - Tri-County SWCD, Jim Blodgett 4
and Don Farmer - Soil Conservation Service. [

1. There was no evidence of any major erosion problem at this time. 4

2. Although the vegetation was in fairly good shape, it was suggested
that some lime and fertilizer be applied based on the results of a
current soils test. It was also noted that occasional mowing would
not only control weeds and shrubs, but it would also improve the viger
of the vegetation.

3. Volunteer pines and maples are still present on the dam and emergency
spillway. These trees should be removed as soon as possible.

4. The principal spillway and foundation drains appear to be operating j
properly.
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The County of Stafford is responsible for the proper operation and main-
tenance of this structure. '

As part of the operation and maintenance, visual inspections will be made
annually and after major storms. These inspections will include repre- :
sentatives of Stafford County, Tri-County Soil and Water Conservation District ¢§
and the So1l Conservation Service. A report will be prepared after each of ‘ §
these inspections to document the groups findings, as well as, determining o
the type of maintenance required. A follow-up report will also be pre- '
pared showing the status of any required maintenance.

To sustain a vigorous stand of vegetation on the.dam and spilliway, the fol-
lowing maintenance should be:- performed:

A.

E.

OPERATION AND MAINTENANCE PLAN ‘qf
Potomac Creek Site #2
Stafford, Virginia

LIME AND FERTILIZER - Lime and fertil{zer should be applied based
on recent soils test. Generally, 1iming and fertilizing should be
done every 2-3 years. ' .

Apply lime and fertflizer between August 15 - October 1.

i
MOWING - If possible to do safely, mow the Sericea Lespedeza every
2-3 years in July 15 - August 15. However, it is not essential
that the steep areas be mowed. 1

Do not mow below 4 inches.

BRUSH CONTROL - All woody vegetation, trees, shrubs, etc. should
be removed as soon as possible.

DEBRIS REMOVAL - A1l debris that has been deposited by flows ]
through the emergency spillway should be removed. ,

TRAFFIC - 4-wheel drive or other vehicles should not be permitted
on this site except to perform necessary maintenance.
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| ' APPENDIX VIII — REFERENCES

1. Recomended Guidelines for Safety Inspection of Dams, Depart-

ment of Army, Office of the Chief of Engineers, 46 pp'.

% : ) 2. Design of Small Dams, U.S. Department of Interior, Bureau of

» ‘ Reclamation, 1974, 816 pp.

I 3. Geologic Map of Virginia, Virginia Division of Mineral Resources,

f 4 1963.

4. Section 4, Hydrology, Part 1, Watershed Planning, SCS National

Engineering Handbook, Soil Conservation Service, U.S. Department

of Agriculture, 1964.

5. Hydrameterological Report No. 33, U.S. Department of Commerce,

Weather Bureau, U.S. Department of Army, Corps of Engineers,
Washington, D.C., April 1956.

6. Design Report, Dam No. 2, Potomac Creek Watershed Project,

2 Stafford County, Virginia,; USDA Soil Conservation Service, 1968.

7. Technical Paper No. 40, U. S. Department of Commerce, Weather

Bureau, Washington, D. C., May 1961.




