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This report is prepared under guidance contained in the Re-
cneded Guidelines for Safety Irnpection of Dams, for Phase I
Investigations. Copies of these guidelines rray be obtained from
the Office of Chief of Engineers, Washington, D. C., 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessnent of the general condition of the dam is based upon available
data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a Phase I
Investigation; however, the investigation is intended 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 darn, removes the normal load on the
structure and may obscure certain conditions which might otherwise
be detectable if inspected under the normal operating environment
of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dan will continue to represent the
condition of the dam at sane point in the future. Only through
frequent inspections can unsafe conditions be detected and only
through continued care and maintenance can these conditions 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 magnitude and
rarity of such a storm event, a finding that a spillway will not
pass the test flood should not be interpreted as necessarily posing
a highly inadequate condition. The test flood provides a measure
of relative spillway capacity and serves as an aide in determining
the need for :more detailed hydrologic and hydraulic studies, con-
sidering the size of the dam, its general condition and the down-
stream damage potential.
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: PkSE I R-EEORr
NATIONAL DAM SAFETY PROGRAM

BRIEF ASSES!,22T OF rAM

Name of Dam: Potomac Creek No. 2
State: Virginia
Location: Stafford County
USGS QUAD Sheet: Stafford
Coordinates: Lat 380 23.2' Long 770 29.7'
Stream: Tributary to Potomac Creek
Date of Inspection 1 May 1980

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

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

rectangular concrete riser and an outlet pipe which extends through

the structure. An earth emergency spillway is located at the left

abutnent with a 200 ft bottom width and 3H:lV side slopes. The structure

is classified snall 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 control and recreation, is owned by Stafford County and maintained

by the Stafford County Sanitation District.

Based on the criteria established by the Departnent 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 (PNF) 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 is no routine
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maintenance operation program and no -arning system. It is reccmended

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:

SCHN ABEL ENGINING ASSOCIATES, P.C. /
J. K. TIMNS & ASSOCIATES, INC.

yE.Ph.D., P.E.
Commonwealth of Virginia

Submitted by: Approved:

Original signed biC Original signed by1
JAM A. WALSE Douglas L. Nailer

James A. Walsh, P.E.. Douglas L. Haller
Chief, Design Branch Colonel, Corps of Engineers

District Engineer

Reccurended by:

O('iginal Signed byr UG 9
Ronald 0. Vann Date:

- Jack G. Starr, P.E., R.A.
Chief, Engineering Division
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SECTION I - P.JECT IhTORATION

1. 1 General:

1.1.1 Authority: Public Law 92-367, 8 August 1972, authorized

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

a national program of safety inspection of dans throughout the United

States. The Norfolk District has been assigned the responsibility of

supervising the inspection of dams in the Ccrnwealth of Virginia.

1.1.2 Purpose of Inspection: The purpose is to conduct a

Phase I inspection according to the Reconrrended 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 (Plat2No. 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.
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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, Appendix I).

Amn e:rgency spillway consisting of trapezoidal ear-nen chiannel -s

located at the left abutment, having a crest elevation of 95.1 nsl. The

emergency spillway has a 200 ft bottcm width, side slopes of 3 horizontal

to I vertical (3:1) and is located in a cut section (See Plates No. 2

and 3, Appendix I).

1.2.2 Location: 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 "snall"

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 cormercial facility) located several miles downstream, the

dam is assigned a "significant" hazard classification. The hazard
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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 dam is owned by the Stafford County and

nmintair.d by the Stafford County Sanitation District.

1.2.6 Purpose. Flood control and recreation.

1.2.7 Design and Construction History: The dam was designed

and constructed under the supervision of 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 co.leted in 1972.

1.2.8 Normal C erational Procedures: The principal spillway is

ungated; therefore, water rising above the crest of the riser inlet
is autratically discharged downstream. Nor.al pool is maintained

at elevation 79.5±, which is slightly above the crest of the orifice.

Flood discharges which cannot be absorbed by storage and the riser

flow through the emrgency spillway at pool elevations and 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 'axmirin kixm flood is

not known.

Principal Spillway Discharge:

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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1.3.3 Dam and Reservoir Data: See Table 1.1, below:

Table 1.1 D. A!. -D RESERVOIR DATA

Reservoir

Storage

Elevation
feet Area Acre Watershed Length

Item rrsl Acres Feet Inches Miles

Crest of Dam 102 59.5 708 5.65 .9

E rergency Spillway
Crest 95.1 41.9 374 3.0 .7

Principal Spillway
Crest 94.1 40 340 2.71 .7

Lovw Level
Orifice 79.1 12 54 0.4 .3

Streanbed at Down-
stream Toe of Dam 64.7 - - - -
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SECTION 2 - ENGIEEdG 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 Con-servationist,

U. S. Soil Conservation Service, Federal Building, Room 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 recmTiendations 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 and 5 of Appendix I.

The dam is a zoned, compacted earthfill embankment. The earth

fill requirements shown on Plate No. 4, Appendix 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 renainder of

the embankment was constructed with assorted combinations of gravel,

sand, silt and clay classifying as GC, GM 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" embankent slopes
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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 prohvided 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 oribankment. This drainage system

consists of 300 ft of 6 inch perforated corrugated metal pipe (CMP)

enclosed in an envelope of coarse drain fill extending into the

foundation soils. Collected water passes through two 6 inch non-

perforated DIPs 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

at 20 ft intervals in order to control any potential piping problem

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:IV cut slopes. The spillway is basically in

cut materials; however, specifications required that the bottcn 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-

way section are given on Plates No. 2 and 3 of Appendix I.

The design report and supplfnentary 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:

SECTION SOIL SHEAR STPENGTH PARMENIER

Angle of Internal Friction Chension

Embankment SM .01M = 35.50 c' = 375 psf

CL 0 T = 23.00 c = 575 psf

ML 6 T = 14"00 c = 725 psf

SM 0 T = 34"00 c = 475 psf

Foundation Sandy Soil .' = 36.00 c' = 225 psf

Clay 0 CU = 0o  c =2500 psf
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The Swedish Circle Method of Analysis wva 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 dowstream 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 Construction: The construction records were not furnished

by the SCS office in Richmond, but they are available from the SCS

office in Washington, D.C.

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

structure. There is sufficient information to evaluate foundation

conditions and embankment stability.

: -11-



SECTION 3 - VISUAL LNSPECDION

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

I weather was partly cloudy with a temperature of 600 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 Appendix VII.

3.1.2 Dam and Spillway: The embankment slopes were covered

with 2 to 3 ft± tall grass and included scattered inmature 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

approxlmately 2. 5H: lV. A 10 ft± wide benn 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 fran SM to GM in accordance with Unified

Soils Classification System. No surface erosion was noted on the

embankment slopes.

1W 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 outlet. This area
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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 ft± long saturated zone, which occurs

to the right of the outlet, along the toe of the downstrean slope.

This saturated condition is the result of water flowing at

approximately 5 gpm fron a spring located immediately downstream

fran 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

erosional gullies (less than 1 ft deep) were noted along the

enbankment-abutment contacts. Surface soils in the surrounding

area include alluvial and terrace deposits, which consist basically

of assorted carbinations of sand, 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 outlet pipe showed no signs of deterior-

ation and were functioning properly at the time of inspection. The

emergency gate was reportedly in-good condition. The 6 inch CMP

drain pipe present on the left side of the outlet pipe appeared to

-13-



be blocked with sediment. The right drain pipe was passing water

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

pool riprap was intact, indicating no signs of movement or erosion.

The emergency spillway at the left abutment consists of a

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

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

A smnall 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 Reservoir 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:lV. Sedmrent build-un

was observed in the upper reaches of the reservoir.

3.1.4 Downstream Area: The downstream channel is located

in a broad heavily wooded valley which included a 250 ft - 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, piezcmeters, 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

-14-



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 rowed at least once a year,

but more preferably twice a year. Trees presently growing in the

embankment 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 en-

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-

cormended that this area be monitored during routine maintenance

operations in attempt to verify that it is not the result of

seepage through the embankmtent. 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 C(MP drain should be cleared and a staff gage should

be installed to monitor water levels.
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3.2.2 Downstreamn Area: A breach in Potomac creek No. 2

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

stream dwelling along U. S. Route 1.

-16-
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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

automatically flows over the inlet at rates corresponding to the lake level.

Floods which cannot be absorbed by storage pass through the erergency

spillway.

4.2 Maintenance of Dam and Appurtenances: Maintenance is the

responsibility of the owner. Maintenance consists of intermittent

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

and repair as required. Routine maintenance is not perforned 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 erergency operation and warning plan should be developed.

It is recmrended 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 area is necessary.

-17-



SECTION 5 - HYD..RU ICS/HYDOIROGIC DATA

5.1 Design: Potomac Creek Darn No. 2 was designed by the Soil

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

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

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

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

5.2 Hydrologic Records: There are no records available.

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

a maximum pool elevation has not been observed.

5.4 Flood Potential: In accordance with the established guide-

lines, the spillway design flood is based on the estimated "Probable Maximum

Flood" (flood dishcarces that may be expected from the most severe combination

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 hydrographs 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 fran the existing curves and

stage-discharge data was computed for the non-overflow section along with

extrapolation of stage-discharge curves. Floods were routed through the

reservoir using the principal spillway discharge up to a pool storage.
-18-



elevation of 95.1 msl and co, i~ned principal and Emergency discharges

for pool elevations above 95.1 wsl and corbined spillways and non-

overflow section for pool elevations above 102 -sl.

5.6 Overtopping 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 PERFOMANCE

Hydrograph

Normal 100 Year
Flow Flood PMF PMF

Peak Flow, CFS

Inflow 2.5 1679 6305 12,610
Oatflow 2.5 264 4646 10,703

Maximum Pool Elevation

Ft, msl 79.6 95.4 99.0 102.4

Non-Overflow Section
(elev 102 msl)
Depth of Flow, Ft - - - 0.4
Duration, Hours - - 1.0
Velocity, fps - - 3.4

Emrgency Spillway
(elev 95.1 msl)
Depth of Flow, Ft - - 3.9 7.3
Duration, Hours - 8.0 8.0
Velocity, fps* - 8.3 10.6

Tailwater Elevation
Ft, msl 65 67 72.5 76.0

* Critical velocity at control section
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5.7 Reservoir Emptying Potential: A 30 inch diamreter gate at
centerline elevation 71 msl is capable of draining the reservoir through I

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 nsl. This is equivalent

to an approximate drawdown rate of 8.6 ft/day based on the hydraulic

height measured from nornal 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

siqnificant 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 PIF 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 development.

-20-



SECTION 6 - a7AM STABILITY

6.1 Foundation and Abut-ents: 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 clays 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 icre detail in the Design Geologic Report,

which is included as Apendix 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 reccmmended 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 consolidation test performed on a sample of highly plastic

clay (CH) indicated that this material has been preconsolidated to

loads in excess of those which would be applied by the constructed

erbankment. Other foundation materials were expected to consolidate

somewhat 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 compensate for residual

-21-



consolidation in the fill and foundation. Based upon design data,

a stable foundation is assured for this structure.

6.2 LE -lcTent:

6.2.1 Materials: "As built" drawings describe the dam as a

zoned structure. Zone I of the darn, corsisting of the cutoff and

interior core, was constructed with mixtures of sand, silt and clay

materials classified as SC, CL and ML. Zone II was constructed with

more permeable mixtures of sand, silt, clay and gravel classified as

SM, GM and GC. Materials in both zones were to be compacted to 95%

of Traximn dry density in accordance with ASTM Standard D-698 (Standard

Proctor). Mzxirmn lift thickness of 9 inches and raximum rock sizes

of 6 inches were specified.

6.2.2 Subdrains and Seepage: No special foundation treatirent

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 erbankent. Details are

shown on Plate No. 5 of Appendix I. An internal drainage systen

was also constructed, consisting of 300 ft of 6 inch perforated CQP

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
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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 recommends 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:lV with a 10 ft wide berm between elevations

-I79.6 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 darns. The existing pool is 0.5 ft above the maximum control

storage pool, which is at the crest of the principal spillway. The

dam 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

composed of a CL, ML to SC "core" and a GC, GM to 54 "shell", the

recommended slopes are 3H:IV upstream and 2.SH:lV downstream. The

recaruended width is 17.5 ft. Based on these general guidelines,

the dam has an inadequate upstream slope and inadequate crest width.

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

Therefore, according to the Recommended Guidelines for Safety Inspec-

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

provided static stability conditions are satisfactory and oonventional
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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 upstrean slope is in-

adequate and the crest width is 3.5 ft less than recrrended. 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. Amy, Corps of Engineers

guidelines. Overtcpping of the dam is not a prcblem, as the spillway

will pass 99 percent of the PMF (198 percent of the SDF). Since no

undue settlerment, cracking or sloughing was noted at the time of

inspection, it appears that the embankment is adequate for maxirnmu

control storage with water at elevation 79.6 msl.
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SECTION 7 - ASSESS!NT/REMEDIAL MEASURES

7.1 Darn 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 emrergency operation and warning

plan. Overall, the dam was in good condition at the time of irspec-

tion. U.S. Army, Corps of Engineers' guidelines indicate 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 Rmredial 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

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

item 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-

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

- [Maintenance is reommended in the early summer and fall.

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

as part of an annual maintenance program.
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c) The eroded crest of the dam should be reseeded or Daved

in order to prevent continued surface erosion.

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

should be mnitored 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.
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PHaIO NO. 1

DCWNSTREA4 SLOPE OF DAM
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PHOTO NO. 3
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PHOTO0 NO. 5
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PHOTO0 NO. 6
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j The structur' con'sis's of a c or-c'#I earth fill tith a c:Atof I

j--extencinc throuch sends and cre.vels to harc clay' and sancstone. A _I

crcinace bvstem- is Icceled unc ?r th crwntrz-, c-rtion of the earth

fill to, Ccll--ct bei-azr eic: altevi~i e Lrliit vr- s re, anc 1o conir=l

the rrratic surface witr-in the fill.

The- -,-inciical sr'il kay i-- a dror iri t 5truc-tur-? consistino cf a

two >T. uce rein;orc-2C corcrete riser, 30-inch diam~eter reir~orcedf

ccrncret? valtr pire, and rizcrarped Dljnca z:no to cissirt-at tFhe ean-

gy of ri uh % e Ioc iIy di5c harce a t t he -u t I ?t en6 of t he c ,nau it.

Tt-e e'nercenc y svi IlI ay is ces cr c as an ?art h cu t i n tnhe left

L Cirr as r re:;or ts cc. .rr ; e: I oc ic cr --5i t crs and s-nilIer..
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Aii~ In t 7- ~ ± s nat =-? t.. C~ -~ ~-ij* .- 'c t.. t'L

CZinl L .5- cnyov---- I n Tri n t Tre silIty 5ar=. w:l I -.reretlly t; ae

dcvnstre&1m at a tne2 Cieys enrj slI-S in the c...rcyf Tren.cn a r : c =r rI -r r zf

trne :::!. t~ 7rit zcrnin:: is srecieC; Z~ca~se fne Clays anC sarzS and s; ts

willIc- rr e ea:sy Tc~ & : rate in re-cr- es. Vixi'- the rna*ereils Vil

zroc.c- g.coc: *ill rna-ri -or arv n,-rr - t~ a~ L, rc S=- .zr- t~i e i i CvaCz C-

f irnez cv to C12jc- tr-ern-.

- er:: ;:CcK cn %w-,cn tc t : 7 - e ? c , t o ff t r -. c' wa s n c t I cc te c c.r 7n r f

C-k~ i.s:at Z-n, Ctr -aC: Cie-, #. s loCZT-?C. Bel-W t-,i. clav is Stc're

and 5arzston2. 'ir- tr-2-- -itil mrost IiK~.iy extend to rock. but as iorz. a$ it

extencs ilntc -re h-ra cla, a 5stticielt cutcff shoulc r?s.,lt.

A drainacze svst-am 1t0 ;nrtreCt an1 wat: r arc-. relieve~ any pr-?ss.,re that

might build uD in thj ouflodti'f Jill L. installed. This ;rain. will Also ':ra*

acwn the phr~atic surfz~ce in the -ambankm-.nt. WNith cood fill mat-2rial in atun-

dance- and a good cutoff- tC rock or slowly Pe~rmeable clays evailatAe, this ;2

structur3 snouI; :resent no ccnstrLction orcr11l&ms.

N~e have nct fol lowed thz sci Is labs reci:.vrr'endat ion to uncercut the. ccrnduit

to hdrapn. Bdased cn Ad..i~ry "4-, arerp 3, ano tnt fact that long :oints

mill t).2 s--E-cifi,-d for the c,-ritit, *e do rot feel the differential cconsolid-

tion betwoen the 5ands anc craveiS will be enoucph to eoversely effect the f- nc-

tic-fling of the Principal 5clmy
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UNITED STATES GOVERNvMEN-T

Memorandum
TO L. S. Button, State Conservation Engineer, DATE: March 12, 1968

SCS, Richnond, Virginia

FROM : Lorn P. Dunnigan, Head, Soil Mechanics Laboratory,
SOS, Lincoln, Nebraska

SUBJECT: EG 22-5, Virginia W--08, Potomac Creek, Site No. 2 (Stafford County)

KTPTACFFOTS

1. Fcr SCS-354-., Soil Mecnanics Laboratory Data, 5 sheets.
2. Form SCS-12, Consolidation Test Data, 4 sheets.
3. For SCS-355, Triaxial Shear Test Data, 4 sheets.
4. Form SCS-366, Direct Shear Test Data, 2 sheets.

5. Fern SCS-352, Confeaction & Penetration Resistance Report, 9 sheets.
6. Fo SCS-130, Drain 'a-erials 1 sheet.
7. Fc=- SCS-357- S-=ary - Slope Stability Analysis, 2 sheets.
8. lrves-'zationa1 Plans and Profiles.

FOLUATI ON

A. Bedr ock: Sandstone and dark gray mudstone inderly the right abutment
and the floodplain. Marine sands and gravels of the Pliocene or
PleI ... e age underly the thin soil _antle on the left abtnent
The residual soil is about 10 feet thick on the left abutment, from
4 to 13 feet thick on the right abutment and from 9 to 17 feet -hick
in the floodplain section.

B. Soil Classification: T'he soil overlying the bedrock at this site -s
stratiffed sands, silts and clays classed as SM, SC, SC-SM, .'-, ?1,
CL and CH. The extent of each of the soil classes is sho-wn clearly
on the attached form SCS-35B. The alluvial soil on the right side
of the channel appears to be predominately fine-grained soils classed
as P1, .!H, CL and CH. The alluvium on the left side of the channel
appears to be predominately sandy soil classed as SM and SC.

There is a fairly continuous stratum of gravel that occurs at depths
of from 4 to 8 feet in the floodplain. The gravel stratum ranges
from 1 to 3 feet thick and it is lcgged as (N and GP.

The sandy soil at the surface in the vicinity of the channel and at
the base of the left abutment contains from 15 to 17 percent fines.
The sandy material represented by the other samples submitted contain

more than 24 percent fines.

t V-1
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-be fine-g-ained soils at the suzfee on the right side of the
floodplain range from ML to CH.

C. Densitv: Core samples were subritted from TP #10, TP #3, and TP #401.
The sa-rles all rezresent the surace zone. The sandy soil from TF #10
contained 17 percent fines and the density ranged from 1.55 g/cc
(96.7 pcf) to 1.60 g/cc (99.6 pcf). The sarnle from TP _,"3 contained
32 percent fines and had a density of 1.47 g/cc (91.7 p-f) to 1.56 g/cc
(97.3 pcf). The sanple from TP #401 contained 81 percent fines. The

-a iit is 52 and the T is 25. The sa,-le is classed as CH and
t e o- of es. soe-Lmens tri-ed from the core sample ranged from
1.45 g/cc (9D.5 Pzf) to 1.50 g., cc (93.6 vzf).

D. Shear Szrerth: A direct shear test was made on sample 6 7W1537 from
- -s is .a sany sc': from the riht . & -.nent. The santle

frocm TP 7-L10 was not. s l-,Ia-_ for tes5ing, therefore, Sam- D6 -I
-as the cmiv sam-le avail-alle that could be used tcro-.de shear
strength iro.-aton for the sandy =aterial on this site. The shea
..... "-aes obtained are 360, c 225 psf. A consolidated

i &Yraineo :r f al Shear test was made on the CH samtle fr,- TH 94C;.0
The test as made at sat-ation. The test dea :n4-*rate that CH is
preconsmSidated and the shear s+ren- h 'as been conservatively
intervreted fro= the test da.a as 0, c = 2500 psf.

E. Consolidation: A consol-dation test on the sample from THi #401 shows
that the C-- 'as been preconsolidated to loads in excess of those vhich
will be a- he =r,-" "r minm-= Pc is in the
range of 7500 psf. The preconso±:*de on inaicated by the test may "be
due to drying or possibly because the saple had a tendency tLo swell
when the loading was less than 4000 Dsf.

The other foundation materials may consolidate somewhat when loaded.
The consolidation potential is not expected to be high, hou.ever.

F. Permeability: The gravelly material logged as GP and ( in the flood-
piain may be quite permeable. We anticipate the cutoff trench will
bottom on bedrock or in tight material below this depth, howdever.

A. -Cl-ssi-f'cation: The samples submitted from the emergency spillway and
from the borrow arca are classed as CL, V1, GC, SC, and SM. It appear
that the emergency spillway will yield about 45,000 cubic yards of
material that may be used in the embankment, The total fill require-
ments are estimated to be about 57,500 cubic yards. The CL and ML
sarples from the spillway contain from 51 to 69 percent fines and

V-2
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fro 21 to 33 percent fi ner T.ar. the r-unber 2,3 sieve. The Sandy
ms-erials contain from !, to 23 percent fines and from I0 -o 11
;ircent finer than 0.032 mz. The grave! sample contains L9 percent
gravel and 14 Percent fines.

The saztles submi-ted from te-e ezergency spillway are classed as SC
and CL.

B. Co.-nacted Density: Standard Proctor compaction tests were made on the
smtles from ezergency srilhway and from the borrow area. The maxl=-=
dry aensites cotained on the CL's ranged from 101.5 pcf to 113.5 pzf.
The .a.r.- .d ,enty obtainec on the SM and SC s-m; les ranged fro= 110
pef to 116 pcf. The Proctor density of the GC s 117.5 pcf and thei has a Proctor density of 96.5 pcf.

C. Shear StrenEth: Shear t-esS were made on sanles 609600, 1603 and 1635.
The available cuantity of each t-ne f aterfal tested is not kn:,w- bu-:
itz is ccnsiaered that the saz-es tested cover the range of material
sazpled. The test data is s _arized as follows:

Percent of
Ty-pe of Soi l Test 7d -eretica Shear Strnth Values

Sanile No. Shear Test Class ncf Satrtical .
________ ________ ____ _____ Saturation d2E c

6E71630 Direct SM 1o.8 Flooded 35.5 375
63W1603 Triaxial CL 107.0 96 23.0 575
6BW1604 Triaxial m 91.0 93 14.0 725
6 3;6r 5 T riaxial SM, 103. 93 34.0

SL.IFE_ STI-3LITY

The stability of 2 1/2:1 slopes was checked vith a Swedish circle method of
analyses. A ph- eatic line was assuned from emergency spillway elevation.
The no drain cnndition was ass ed for the analyses of the downstream
slope and the full drawdovn condition was assunmed for analyses of the up-
st ream slope. For a 37-foot emba.Oient the lowest factors of safety were
obtained when strength values of 0 = 2 3 b

, c = 575 were used to reresent

the shear strength of the emban2rent. A 2 1/2:1 upstream slcpe has a
factor of safety of 1.81 and a 2 1/2:1 downstream slope has a factor of
safety of 1.92.

The shear test on the foundation materials indicate that the foundation is
relatively strong and the analyses on the maximm embarIment section is
considered to represent conditions pretty well.
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SEIM'ThE'TT AYALYSES

The consolidation potential of the foundation material is expected to be
low and differential settlement is not expected to be a problem.

PECOYZZATIO011

A. Cutoff: In the floodplain section we recc--__ end that the cutoff trench
botton in slowly permeable naterial below the gravelly strat-= that
occurs at depths of from 4 to 8, feet. T-_ trench may have to extend
tc bedrock in sone areas tc accomplis this. We sugzest that the
trench on the abutment botLom on bedrock or if slowly permeable materials
overly bedrock the trench could bottom at a shallower depth. We suggest
that CL zaterfal be used for bac-Kfill. We recommend that the backfill
be ccmacted to a minum=n cf 95 percent of standard Proctor density with
the control based on. the ;#ns fraction. A fliacener. moes-zre content
near c Tim is suggested.

. Principal Soil',way: Tvo locations were frvestigated for the prinpal
spillway. Location A crosses cent eriine at station 4+5C and location
B crosses cen-erline at station 5+35.

The foundaion materials a- both locations consist cf sandy and gravelly
soil o'ver vinz silts and clays that logged as very hard. At location
A the gray to black clay that is logged as very hard occurs at depths
of from 5-5 to 8.0 feet. At Boca::on 3 the gravelly strat'm occurs at
depths of from 0 to 5-5 feet and the gray tc black .lay or green silt
that is logged as very hard occur at depths of from 3.5 feet to 8 feet.
T'he conduit may be located at either location. If location A is used
we suggest that the conduit trench be excavated to the "very hard" clay
that -xnderlies the sand and gravel alluv'-L because of the possibility
of non-un.iform consolidation between the sands and the gravel. If
location B is used it may be possible to bottom the ttench in the V.
It occurs as a continuous stratum. If the @Y is non unifor=, the
trench could be bottomed on the "very hard" clay or silt.

1The trench backfill should be like that suggested for the cutoff trench.

C. Drain: Positive cutoff is not certain, therefore, we suggest a drain to
provide a safe outlet for seepage that may occur through the fotundation
and also tr prevent the phreatic line from emerging on the down..stream
slope. A trench drain located at about c/b = 0.6 could be used. The
gradation infits suggested for a single filter are shc on the attached
form SCS-130. If desired a double filter with the appropriate grading
lim'ts could be used.
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5-- L. S. Button -- 3/12/6;
Lorn P. Dunnigan
Subj: ENG 22-5, Virginia WP-05, Polomac Creek, Site No. 2

D. Embanlment Design:

1. Placement of Material: We assume that there will be about 45,000
cubic yards of material excavated from the emergency spillway.
The materials are classed as CL,-ML, SM and GC and they will make
up about 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 materials be used for a core section in the
embankment. The SC and CL like samples 6aw1606 and 1607 from the
borrow area could also be used in the core section. The SM like
samples 69w1600, 1602 and 1605 could be used anywhere in the
emban nent. We expect that the SM will be slightly more permeable
than the CL, ML and SC and for this reason we suggest that it be

jutilized in the downstream section if practical.

The GC material can probably be utilized to the best advantage in
the shell section.

We recommend that all of the embankment material be placed at a
mirimum of 95 percent of standard. Proctor density with the
control based on the zinus #4 fraction. If there is a signifi-
cant amount of the GC the control might be altered to a method
specification.

We suggest a placement moisture content near optimum.

2. Slones: The stability analyses based on the shear strength values
of the samples submitted indicate that the prcposed 2 1/2:1 slopes
have acceptable factors of safety.

3. Settlement: An overfill allowance of .75-foot is suggested to
compDensate for residual consolidation in -he fill and foundation.

- - : "- .,V " ,.,,. ' q '

cc:
L. S. Button, Richmond (3)
N. F. Bogner, Upper Darby
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Fog7rSCS VA-
~ z .iU-41TEO STA'ES DEPARTMENT OF AGR:CULTURE7

sk~tI ofSOIL CCNSEAVAT:ON SERVICE

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

GENERAL

* Viargin-la Stafford - -t.S.- T___N- Waters'd Poton.ac Creek

_ _ _ _ __esh~ _ _ _ __- 2 S4_ _

IFP-2. WP 1. etcj L _ e d-, tutr is

ir.vesz~gzted y e Cgps *E-,nopmn ;sea Fnt end Icader Late -9/67

(Signa:urv and nne; I, tType, w~e, mesae. mode'. etc.)

SiTE DATA

ors-age aes ize 2.5 mrn . 1'504 acres. Type -f StruCture Laz tah ?al Prpose F-cof ?:tection
* ~ ~ ~ :recton of &:!ey 1'e-d Co~ntream, m3~ n iaximrnm 40,14. of fili 34.9 feet. Length of fill ____________ lee:.

E:'eowilurne 2f ccT;4C:!e, 'ill .*..:7ed 57,494 1d

STORAGE ALLOCAT;ON

a. c. 11 Sijrface Area scres. Deot.. at Darm (fet1

102 13 _____2.8____

429 45 22 1

SUM-FACE GEOLO-CGY AND PHYSiOGRAPHY

ze.e:: Lr 50 ;e:-.~ 20 N;el :aru A.:i mte~ ~ - a e'tn Cac-7 '*_____________ _ a:

,v, je cly I. PqotcmPac Creek Site 2 is located 41n Stff%- Com-y. Vi,4 bout 5
=1I-es north Of Frsdericksbihrg. The aite is on a nort~iern tri O-tay of P--tetm Ce

Z2 4--e ?lai. !:a a+0 ed-f

% nelJst- riet aztL:n t, a.1a : z- h -i a.md the flood

?~eet.ce~a:- 'mcotorza uOmi +t~ eC&acotLs rocks. The AcuiaYo~ai
a Lu'd gincorit!a s-and,, may _ e inl *tcu Upo. the Patuxent Fcrxmt r.ato emd below - e

* c..'a~s ,, Lw A ;1e:wc; Scl;ay £azd (eght &*=tcent) to or
ye1.1cv-rsd sri.ty san-d and sa~rdy P!Ilt (1o't &b*utrent). Bol" t :Js axe ?s14,t-e gands

ume. jravelz . f- mari:pe oriin. or bLud Crsazaous se-aimnts. noe flood z1ain silU

includej ;r,1? and *=-v? vmoto.12 CAA Bilds tc-0 s'~~T!.L~
~7 ~V31i



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 mudstone. The stream pattern is a dendritic
one with broad valleys incised in the Coastal Plain sedniments.

Methods and Procedures

1. Soils were classified according to the Unified Soil System. The
USDA System was used to correlate borrow material.

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

Centerline of the Dam

The centerline of the dam is located on a wide flood plain between
moderately sloping abutments. Gray sandstone, dark gray mudstone, and
marine sands and gravels underlie the residual and alluvial soils. On
the left abutment, residual soil extends frcm Station 3+90 to the top
of the dam. Four feet of yellow-brow- sand overlie a foot of gravel,
which in turn overlies 1-2 feet of gray silty sand. Below this is
another gravel layer en gray-green silty clay or sandy silt, mottled
broun and yellow. This layer is a ver- hard parent naterial that may
be of the Aquia or Patuxent formations.

Cn the right abutment, 3-4 feet of brown to yellow-brown clayey
sand overlie gravel or gray to yellow-white silty sand. Gray, very
hard clay lies at the bottom. On both abutments, the sand and gravel
layers tend to intersect the slope rather than parallel it.

In the flood plain, 3-6 feet of silt, clay, or sand, mottled brcw.
and gray (Ochlockonee Series), overlie 2-3 feet of gray silty to clayey
sand. In some places this layer is missing and the top layer rests
directly on 2-3 feet of topaz and quartx gravel. Below the gravel is

dark gray to black silty clay, which vas penetrated no more than 3 feet

before refusal. Tc.rd the left side of the flood plain, the top layer

becomes a gray-brc'wn silty sand, without mottles. In the vicinity of
Station 5+25 the dark clay layer in the bottom becomes a green clayey

sand or sandy clay (Aquia?). Cutoff varies frcm 8 feet to more than
17.5 feet below the flood plain. Thirteen test pits were dug along the
centerline of the dam. They are TP-l to T-13.
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Princinal 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 2+00
on the centerline of the pipe. The two centerlines form an angle of 86.50.
Conditions are generally the sane as along the centerline in the flood
plain, except that 2-3 feet of clayey silt or silty sand lie between the
gravel layer and the hard dark clay layer along the downstrea= half of the
pipe. Gravel is locally missing, and there are occasionally two layers of
gravel separated 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.

Pipe "B" crosses the centerline of the darn at Station 5+35 on the
centerline of the dam and Station 1+75 on the centerline of the pipe.
The two centerlines intersect at 700. Again, conditions are simile to
those of the flood plain portion of the centerline of the dam. The rock
surface (refusal) lies from 6-12.5 feet below ground; elevation of rockvaries from 59.6-57.7 feet above sea level. Fourteen test pits were dug
along the pipe locations. They are TP 301 to T? 314.

Foundation

General foundation conditions are similar to conditions along the
dan and pipe centerlines. Depth to rock averages about Ui feet below
the surface and the water table is about 5-6 feet down. Eleven test
pits were dug. in the foundation. They are TP 401 to TP 411.

E-erwency Snil!way

The e=ergency spillway is located in a gently sloping hilltop,
incised by a gully, left of the left abutment. Test pits were dug in
a rectangular grid pattern with spac' ',, usually of 100 feet. 4-6 feet
of yellow-red to yellow-brown silty b-nd or sandy silt (Caroline Series)
overlie 3-4 feet of red-gray or brown-gray mottled clayey silt or sand.
The upper layer is often absent. Below the mottled layer, to a depth of
16 feet or more, are gravel and sand beds; the sand is generally yellow,
gray, or white in color and probably is Pleistocene beach sand. -- all
pieces if decayed twigs were found embedded in sand at 10 feet or more
he:.-. go rock was encountered above grade. 21 test pits were dug in
the spillw-y area. They are nunbered T?-201 to TP-221.
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Borrow Area

In addition to the material available in the spillway, borrow was
prospected in the part of the flood plain and lower slopes within the
sediment pool area. The borrow area extends about 750' upstream from
the dam 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 at about 8 feet in most places.

It may be of the Aquia Formation. Sixteen test pits were dug in the
borrow area. They are nunbered TP-10 to Ti-116.
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4- MAY 55
UNITED STATES DEPARTMEVNT OF AGRICULTURE

SOIL CONSERVATION SERVICE

SOIL SAMPLE LIST
SOIL AND FOUNDATION INVESTIGATIONS

Location Stafford County Owner
Potomac Creek 2

Wotershed Sub-watershed Site No. -
Submitted by Joseph W. Gaffney Date Nov. 19 67

Sent by Truek Government B/L No.
(carrier)

Field Sample Description Depth Type of
Lab. Sample Sample
No. No. Location I Grid or Station From To Undist. Dist.

1-1 C/L Dam 8+75 4.0 12.5 X

2-1 C/L Dam 8+50 1.0 4.0 X

3-1 C/L -M 8+00 1.0 2.5 X

3-2 C/Lam 8+00 2.5 4.0 1

5-1 c/L rm 7+co 1.01 4.5

8-1 O/L e.rm 5+50 1.0 5.0 X

9-1 C/L Dam 5+00 6.5 9.0

i10-1 C/L z 4+50 1.0 4.5

11-1 c/L ram 4+00 5.0 7.01 1 f

12-1 C/L rem 3+35 8.0 10.0 X

105-1 Sediment Pool 580t R 1.0 5.0 I

STA. 1+65 C/L Dm

107-1 SedinAent Pool 660' R 4.0 8.0

STA. 4+40 C/L '

204-1 Spillway 200' R STA.-1+00 C/L 1.0 4.5 I

204-2 Spillway 200' R STA.-1+00 C/L 7.5 10.0 X

208-1 Spillway 200' L STA. O+CO C/L 5.0 11.5 I

208-2 Spillway 200' L STA. 0+00 C/L E.1e5 14.0 X

216-1 Spillway 200' R STA. 1+00 C/L DsE6 4.5 6.5 X

218-1 Spillway STA. 2+00 C/L 4 1.0 4.0 X

221-1 Spillway 200' R STA. 2+00 C/L De= 13.5 16.0 "

303-1 Pipe "A" 1+75 1.0 2.5 X

3C4- Pipe ,A" 3+25 1.0 3.5

vi-5
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* . .Form SCS-534 S
MAY 55

UNITED STATES DEPARTMENT OF AGRICULTURE

* SOIL CONSERVATION SERVICE

SOIL SAMPLE LIST
SOIL AND FOUNDATION INVESTIGATIONS

Location Stafford County Owner_

Watershed Potomac Creek Sub-wotershed Site No. 2

Submitted by- Joseph W, Gaffney Dote Nov. 19 67

Sent by ?iminkr Government B/L No.
(carrier)

Field Sample Description Depth Type of
Lob. Sample _ _ Sample

No. No. Location Grid or Station I From f To Undist. Dist.

.,401-1 50t R 7+00 C/L Dam ._ 5.0 x _ _

___ 0 1-2  501 R 17+00 C/L Dam 11.5K15.5' i __

1402-1 501 L L7+o 5. CA D 5.o0 9.0 x

1411-1 50t L . .5+50 c/L3 .5 5.0 1 .

_ _ _ . _ _. . _ I _

__I_ __ _ _ II _ _

___-f to Sails ___ _____30 to E *,%a I( Unit
_ _ _ Other c 0_ 1 _ _ Sa_

_ _ _ _ .. ...... _ _ I i I_ _

_ __~~~~~I _ _ _ __ _1_

_ I _ _ _ _ _ _ _ _ I __

Zr,; not to Sotis Lo~orotory, VI-6

":307 to s ond , UJnit [
Ost,,bute other copes os directeC by St. Conservationist Sheet...S.. of v...9 Sheets



LI S DEPARTMEIN O AGRICULTURE SC 376C

'XL CONSEVATION4 SERVICE REV. 2- /

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

WATERSHED SU"W-TSHED COUNTY STATE

Potomac Creek AT Stafford Virginia
SITE NO. 2 SIT GROUP jSTRUCTURE CLASS INVESTIGATED &Y: (SIGNATURE Of GE&D~IT 1 OATER

IN-SERVICE USE OMY
INTERPRETATIONS AND CONCLUSIONS

1. The cutoff trench should be taken to bedrock. The dark gray, black, or
green clays and clayey sands in which refusal occurred are very tight
and should make a good foundation.

2. No rock will have to be removed from the emergency spilll ay.

3. Pipe B is the better location insofar as it lines up with the creek
downstream. Some of the pipe will be in the strem, but as this portion
lies in the foundation, a diverEion will have to be nade in any case.

4. S-fficent borrow is available to construct the ebanknent. Placement of
borrow materials is given in the soil correlation chart. Good core
material is to be had in several layers of the alluvial Ochlockonee Series
and the Caroline Series in the eergency spillw y. The water table should
be lowered in the flood plain so as to give an average of 6 to 7 feet of
dry borrow.

5. All topsoil should be stockpiled for use as top-dressing.
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APPENDIX VII

PREVIOUS INSPBM~ON REPORTS



OPERATION AND MAINTENANCE INSPECTION REPORT

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
and Don Farmer - Soil Conservation Service.

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

2. Although the vegetation was in fairly good sbape, 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 vigcr
of the vegetation.

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

4. The principal spillway and foundation drains appear to be operating
properly.

, .i".-
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OPERATION AND MAINTENANCE PLAN

Potomac Creek Site 02

Stafford, Virginia

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, Tr-County Soil and Water Conservation District
and the Soil Conservation Service. A report will be prepared after each of
these inspections to document the groups findings, as well as. detemining
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 spillway, the fol-
lowing maintenance should be-" performed:

A. LIME AND FERTILIZER - Lime and fertilizer should be applied based
on recent soils test. Generally, liming and fertilizing should be
done every 2-3 years.

Apply lime and fertilfzer between August 15 - October 1.

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

Do not mow below 4 Inches.

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

D. DEBRIS REMOVAL - All debris that has been deposited by flows
through the emergency spillway should be removed.

E. TRAFFIC - 4-wheel drive or other vehicles should not be permitted
on this site except to perform necessary maintenance.

I..
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APPENDIX VIII - RE2EERENS

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

erit of Arny, Office of the Chief of Engineers, 46 pp.

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

Reclamation, 1974, 816 pp.

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

1963.

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

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

of Agriculture, 1964.

5. Hydramterological Report No. 33, U.S. Department of Comtrerce,

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,

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

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

Bureau, Washington, D. C., ay 1961.


