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\1‘ 20. Abstract : W

Pursuant to Public Law 92-367, Phase I Inspection Reports are prepared
under guidance contained in the recommended guidelines for safety
inspection of dams, published by 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 assessment of the general conditions 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.

- Based upon the field conditions at the time of the field inspection

| and all avg:llable engineering data, the Phase I report addresses the

, hydraulie,/ hydrologic, geologic, geotechnic, and structural aspects of
the dam. /The engineering techniques employed give a reasonably
accurate assessment of the conditions of the dam. It should be
realized that certain engineering aspects cannot be fully analyzed
during a Phase I inspection. Assessment and remedial measures in the
report include the requirements of additional indepth study when
necessary.

‘Phase I reports include project information of the dam and
appurtenances, all existing engineering data, operational procedures,
hydraulic/hydrologic data of the watershed, dam stability, visual
inspection report and an assessment including required remedial
measures.
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of the Chief
of Engineers, Washington, D.C. 20314. The purpose of a Phase I investi-
gation is to identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general condition of the
dam is based upon available data and visual inspections. Detailed in-
vestigation 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 dam, 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 dam will continue to represent the condition of the dam
at some point in the future. Only through continued care and inspection
can there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established guidelines,
the spillway design flood is based on the estimated "Probable Maximum
Flood" for the region (flood discharges that may be expected from the
most severe combination of critical meteorologic and hydrologic conditions
that are reasonably possible), or fractions thereof. Because of the
magnitude and rarity of such a storm event, a finding that a spillway
will not pass the design flood should not be interpreted as necessarily
posing a highly inadequate condition. The design flood provides a
measure of relative spillway capacity and serves as an aide in
determining the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the downstream
damage potential.
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PHASE 1T REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam ¢ Lake Montclalr Dam
State : Virginia

County ¢ Prince William
Stream ¢ Powell Creek

Date of Inspection : December 5, 1978

Lake Montclair Dam is an earth embankment 74 feet high and 650 feet
long. The dam s in the Montclair Development on Route 234, 2.5
miles west of 1-95% at the Dumtries, Virginta Interchange.  The dam
was bullt in 1963 with no known desipgn or plans. In 1970, 6.5 feet
was added to the top of the dam. During the 1972 Tropical Storm
Agnes, the emerpency spillway was reported to have 4 feet of water
depth and considerable erosion. Maintenance was done as needed by
the Second Montclair Corporation, owner of the development.

The emergency spillway will pass 1007 of the PMF over a period of

70 hours. The water velocity will reach 11,3 feet per sccond ot a
depth of 8,2 fect. The soll in the area of the emergency :ipillway
will erode at this water velocity. Erosfion around the end ol the
abutment along the emergency spillway is a potential danger to the
abutment.  The box culvert outlet structure has open cracks 2-3
fnches wide. The embankment soil has not been throughly analyzed
for stability. There are no design calculations for the embankment.

It is recommended that immediate action be taken by the owner, at
his own expense, to secure services of a Professjional Engineer to
have sofl samples of the embankment, spillway and right abutment
taken and analyzed for strength parameters to establish the desipn
and stability of the embankment; improve the emergency spillway and
repair the box culvert where deteriorating; establish a warning pro-
cedure to alert residents in time of emergency; and install a staff
gage to measure flow through the water course.

It s recommended that within two months from date of notification
to the Governor of the Commonwealth of Virginia, the owner engape the
services of a Professional Consultant to determine by more sophisti-
cated methods and procedures, the required remedial measures.

Within Six months of the date of notification to the Governor, the
Professional Consultant's Report of appropriate remedial mitipating
measures should have been completed and the owner should have an
agreement with the Commonwealth of Virginia to a reasonable time
frame in which all remedial mcasures will be complete.
Submitted By: Prepared By:
Original signed EI,
JAMES A. WALSH 2

JAMES A. WALSH, P.E.
Chief, Design Branch

ER, “P.
eward M. Martin & Associates, Inc.

Recommended By: Approved By:
Original signed by Original signed b¥i
W ZANE M. GOODWIN is . gallen
ZANE M. GOODWIN, P.E. DOUdi*g L. HALLER
Chicef, Engincering Division Colonel, Corps of Engincer:

District Enginecer ppp 3 1979
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TOP OF DAM
(Looking North)

DOWNSTREAM FACE
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MONTCLAIR DAM
SECTION 1. PROJECT INFORMATION
1.1 General:

1.1.1 Authority: Public Law 92-367, 8 Aug 72 authorizced the
Secretary of the Army, throupgh the Corps of Englineers to initlate a
national program of safety inspections of dams throughout the United
States. The Norfolk District has been assigned the responsibility
of supervising the inspection of dams in the Commonwealtir of Vir-
ginia.

.12 Purpose of faspection:  The purposce s to conduct a
Phase 1 fnspect lon ac cording to the Recommended Guidelines tor
Safety Inspect fon of bams (Appendix VI, Reference | ¥ Hn main

rvsponqlblllty s to expeditiously dentl[y those dams which may
be a potengtal hazard to human life or property.

1.2 Project Description:

1.2.1 Dam and Appurtenances: Montclair Dam is an carth cm-
bankment 74 feet high from the top of the dam at elevation 210.5
to the invert of the outlet structure at elevation 136.5 in the
toe of the dam. The 1ength of the dam is 650 feet at the top of dam.
The slope on the upstream sbde s 2.9:1 and the slope on the down-
stream sfde 18 2.3:1.  The lake water outlets into a concrete tower
(princtipal splliway) throuph trash prates into a vertical outflow
gtructure down to a S5=foot x 8-toot box culvert extending to the toe
of the dam at the outlet channel.  The outlet structure {8 equipped
with a manually operated 24-inch diameter knife gate valve to dealn
the lake.  The pgate valve {s under repalr and {8 expected to be vpera=-
tional in the spring of 1979. A submersible pump is usced to draw
water for sprinkling lawns of the golf course. The emergency spill-
way is located beyond the right abutment at elevation 197. The
emergency spillway channel is 150 feet wide.

1.2.2 Location: The Dam is in the Montclair Development,
1.9 miles west of I-95 along Dumfries Road, State Route 234 on
Powells Creek.

1.2.3 Size Classiticatlon: The dam I8 classified as (nter-
medfate by storage capacity of 5,398 acre-feet and a hefpht of 74
feet.

1.2.4 Hazard Classification: The dam is in a residential
development with homes downstream and is given a high hl/nrd classi-
ficatfon in accordance to the guidelines of Section 2.1.2 of
Recommended Guidelines for Safety Inspection of Dams. lhc hazard
classification uscd to catchorizL dams is a function of the loca-
tion only and unrelated to the stability or probable failure of
the dam.
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Table 1.1 DAM AND RESFRVOIR DATA i
4 RESERVOIR
4 _Capacity
E ¥ ITEM Flevation Area Acre Watershed Length
i * Ft., msl  Acres Feet Inches Milcs
Top of dam 210-5 279 5938 9.9 2.23
3 Emergency Spillway 197 173 2858 4.8 2.05
| ' Principle Spillway crest 192 85 2188 3.6 1.29
1 Normal riverbed 130+
! *add 4 ft. to design elev. to get USGS m.s.l. elev.
&
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SECTION 2. ENGINEERING DATA

2.1 Design: There are no plans or specifications availablic
for the original constructi. @ of Monteclair Dam.

*2.1.1 Geologic Tnvestigations: There were no known subsur-
face investigations conducted in conjunction with the orlpinal
construction of the Montclair Dam. In 1970, however, a subsurface
investigation was conducted at the dam site to determine the
stability of the dam and the feastibility of raising the crest of

the dam.

The subsurtace fnvestipgation was conducted by Soll Testing
Services, Inc. of Washington, D.C. Three soil tests borings were
drilled alonyg the crest of the dam and two auger probes were
drilled in a proposed borrow area. In order to determine the
various soil parameters, routine classification tests were per-
formed on representative samples and consolidated undrained tri-
axfal tests with pore pressure measurements were performed on
selected undisturbed samples.  Two of the triaxial tests were
performed on samples taken from the existing dam solls and the
third triaxfial test serfes was performed on the proposced borrow
material compacted to approximately 99 percent of Standard Proc-
tor Denslity (ASTM Specification D-698),

Results of all sofl test boring and laboratory testing {8 en-
closed In Appendix IV. In addition, a boring location plan along
with a review of the laboratory test results by Soil Testing
Services, Inc. are included in Appendix IV.

Brictly, the soils at the site consisted primarily of micaceous
sandy clayey silts and sandy silty clays. Results of laboratory
consolidated undrained triaxial shear tests with pore pressure
measurements revealed the following results:

Range in = (ke
Natural Doﬁ'vs PSI
Density (drained |Drained Co-
Boring Depth (pcf) friction)|hesion
Ft. Intercept
1 and 2
(in embankment) 30-37 119.4-121.8 271.5 1,843
1 and 2
(in embankment) 15-17 124.3-129.9 31.0 614
Power Auger
(Borrow) 0-15 120.2-121.9 17.0 1,229
Crest of Hill
(Borrow) 0-12 117.0-119.5 19.0 614

poe . i skl Lo it 0D
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Previous experience with the drafned shear strength valucs
of similar solls from the Picdmont Province glives reason to ques-
tion the high coheston intercepts obtained. (Theoretfcally, the
drafned coheslon Intercept should be zero,)

*2.1.3 Structural Analysis: Original design calculations
were not available. A structural analysis was undertaken in 1970
by Bauer Engincering, Inc. of Chicago, 1l1linois. The purpose of
the analysis was to determine the stability of the existing dam
if the crest elevation was increased an additional 6.5 fect.

*2.2 Construction of the Dam: Mr, F. M, Coffcy was the
owner of ghe property now known as Country Club Lake at the time
the dam ag thia locat flon was constructed.  In 1963, Mr. Coltfey
approached the flrm of Moore, Kelly & Reddish, Inc., of Orange,
Virginla, in order to contract for the constructfon of an carvth
dam which would create a lake on his property.

Moore, Kelly & Reddish, following contract signing, procceded
to construct the dam; construction was completed in 1964. Accord-
ing to a statement made by Mr. Goodwin Moore, partner in the firm,
the dam was built according to Sofl Conservation Service construc-
tion procedures and practices.

The followlng account of construction was provided by Messrs,
Coffey and Moore:

According to Mr. Coffey, the base area of the dam was cleared
and grubbed and all topsoil stripped, prior to placement of
the fill In the valley at the dam site. A core trench of 32-
foot bottom width was excavated into the valley bottom as
much as 11 feet in depth until rock or hardpan was rcached.
Clay material was borrowed from the property and transpor-
ted to the dam site to fill the core trench; the filling
operation was performed by pans which brought the clay from
the borrow site to the dam site. The fill material was

then spread in 8-inch to ll=inch thick layers and was sub-
sequently leveled by bulldozer and compacted by Sheep's-
foot rollers to a 6 to 8-inch compacted thickness. The
loaded pans were routed across the surface of the core fill
so that their rubber tires could aid in the compaction of
each layer. Once the core was filled to the existing ground
surface, front and back fills of the dam were made in lifts
untii the 30-inch height above the core was reached. The
core was then filled in layers until the 30-inch depth was
completely filled and the next lift of front and back lills
was raised in layers an additional 30 inches and the core
again filled. This procedure was repeated until the top of
the dam at elevation 200 was reached.




The trench for the box culvert spillway through the base of
the dam had to be blasted into rock. The trench was blasted
3 feet below the bottom of the box culvert sliab and refilled
with compacted clay to form a cushion so that the culvert
would lie on a uniform blanket of earth rather than partly
on carth and partly on rock. Four anti-secepage collars were
constructed along the lenpth of the culvert and clay back-
fill was placed and compacted along the sides of the box
culvert and across the top.

2.2.1 Toe drains were installed approximately 10 fect back
from the toe of the fill. These were built in 24-inch wide
trenches dug 5 feet deep with 2 feet of 1-2 {nches of crushed stone
under 6-inch pertforated corrugated metal pipe with 12 inches of
the same stonc over the pipe. The toe drains extended from the
outlet pipe at the toe on the south side. Discharge is along
side of the outlet box culvert.

The lake water outlets throuph a concrete tower structure at
the edye of the water behind the embankment., In 1970, the tower
was redesigned as a vacuum type syphon, where water travels up
through a trash rack and flows Jown a 6.25-foot x 8-foot vertical
box into a 5-foot x 8-foot box culvert extending through the bot=-
tom of the dam to the toe to the outlet channel. The syphon
action takes place when the lake rises about 8 dnches. Veloclty
is approximately 30 feet per sccond at the outlet channel. The
lake drain is controlled by a 24-inch knife valve in the bottom
of the tower structure operated manually from the Tower bridge.

2.3 operation:  The Scecond Montelalr Corporation does not
have an established operating procedure, although presently the
project manager is located on the development constantly and is
responsible for operation. The manual control of the lake drain
is expected to be repaired and operable in the spring of 1979.
The golf course takes lawn sprinkling water from the lake by use
of a submersible pump.

2.4 FEvaluation: Design of the dam built in 1963 and
records of construction are not available. The information given
by Messrs, Coffey and Moore indicates the general construction
procedure but does not have soil types or soil tests. The notes
on the construction in 1970 indicate the compaction and general
procedure used to raise the top of the dam elevation. The soils
information taken at that time must be confirmed by additional
soil samples and tests of these samples to establish the design
of the embankment. The operation procedure is not established
and no records are presently kept of operations or observations
of the dam.

*Information provided by Law Engineering Associates of Virginia




SECTION 3. VISUAL INSPECTION

3.1 Findings: Appendix V outlines the field observations.

*3,1.1 The major visual obscervance made during the field in-
spection was scepage of approximately five gallons/minute along
the left side (looking downstream) of the box culvert. This s
the location of the toe drain. The riprap along the sldes of the
culvert has required repalr Indicative of erosfon as confirmed by
owner,

*3.1.2 There was no observed bulging at the base ol the dam
or detrimental scttlement alony the crest of the dam.  There was
a gnelss rock outcrop along the lett side of the stream approxi-
mately 100 feet from the base of the dam,

*3.1.3 There was some erosion of embankment soils along the
downstream face of the dam. In several areas, the erosion pullies
were as much as 18 Inches deep, located about 20 feet up the slope
and 30 feet left of the box culvert as well as alony the right
abutment where the pulley is 6-inches deep.

3.1.4 The emergency spillway water flows through a beach
and parking area then through a grassed area which is about 400-
feet from the lake. At this point, the emergency spillway turns
to the left until it is parallel with the axis of the dam. In
the turning action, water in cxcess of the capacity of the channel
to direct the water around the left turn will tend to continue In
a stralpght line heading over Spillway Drive. 1t Is reported by
the owner that Spillway Drive had water flowing over it to a depth
of about 1-foot during Tropfcal Storm Agnes in 1972, There are
about 28 homes downstream in the potential path of the emergency
spillway "overflow" below the left turn of the channel.

3.1.5 1The lake drain valve i1s not operable. Repair is
expected to be completed by spring of 1979.

3.2 Evaluation: The visual inspection revealed obvious
problems of erosion and seepage which needs prompt maintenance.
The lake drain valve is being repaired. The emergency spillway
requires some improvement to safely carry and direct flood waters.




SECTION 4, OPERATIONAL PROCEDURES

4.1 Procedures and Maintenance: Operational procedure re~
quired 18 done as the need arises phrough the project manapger of
the Second Montclafr Corporation. Repair of the lake drain control
valve is presently underway. No regular log of condition or main-
tenance has been kept since 19773,

4.2 Warning System: There is no warning system maintained
by the Second Montclair Corporation.

4.3 Evaluation: The dam fs tanctioning as a recreat fonal
tactlity and does not require extensive operational procedure, how-
cever, repular records should be malntained of monthly obscrvations
by the owncr, followed by notes of corrective measures taken as a
result of prevlious observation comments.
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SECTION 5. HYDRAULIC/HYDROLOGIC

5.1 Desfgn: General hydraulic and hydrologic design data
usced for analysis 18 as follows:

a)

b)

c)
d)

e)
f)

g)

h)

1)

i)

k)

1)

m)

n)

o)

Letter from William 0. Doll, Consulting Engineer, showing
Lake Montclair Dam data summary, dated 5/30/78.

letter and calceulations from Bawr Engloncering, Inc., dated,
2/9/170.

Topographic 1" = 200 scale map of spillway area.

Memo from T. McGourin (SCS) to Munkitterick (SCS), dated
6/10/66.

Memo from Sours to Bauer Engineering, dated 4/23/70.

Letter from Dewberrt, Nealson & Davis to M. Kelly, Assiat-
ant Dircctor, D.P.W. Manassas, Virginia, dated 3/11/70,

Letter from Wiley & Wilson, Engincers, to M. Kelly, Assist-
ant Dircctor, D.P.W Manassas, Virginia, dated 1/10/70.

Memo from Burt Sours to C.J. Deitz, dated 2/6/70.
Letter from Prince Willlam County, M. Kelly, Assistant
Director, D.P.W. Manassas to Dewberry, Nealson & Davis,

Enginecers, dated 2/17/70.

Letter from Graediger &Baker, Hampton Assocliates, to Bauer
Engincering, dated 8/2/71.

Letter from Bauer Engineering to Dewberry, Nealson & Davis,
no date.

Letter from Dewberry, Nealson & Davis to Bauer Engineering,
dated 8/2/71.

Letter from Dewberry, Nealson & Davis to M. Kelly, Assistant
Director, D.P.W. Manassas, dated 9/4/70.

Letter from Gracdiger & Baker, Hampton Associates, to W.
Sturcey, Construction Manager, Country Club Lake, No date.

Letter from Prince William County to Country Club Lake,
dated 9/15/70.

i




p) Letter from Prince William County, M. Kelly, Assistant
Director, D.P.W. Manassas to Dewberry, Nealson & Davis,
dated 10/22/79.

q) There is a four-foot difference in elevation of the normal
vater surface as shown on the USGS mapping and the de-
slpner's elevations. The designer's elevations were con-
verted to match the USCS mappling. These clevatfons were
then used in all computations.

5.1.1 These data contalned orvipinal hydrologle assumptions,
spillway rating curve, and some details of construction.

5.2 Hydrologic Records: CGaping information from South Fork
Quantico Creek, and North Branch Chopawansic Creek both near Inde-
pendent Hill, Virginia was available. This data was not used to
evaluate the performance of the system.

5.3 Flood Experience: No detailed flooding experience is
available, however the Agnes flood of 1972 was passed. The maxi-
mum depth over the emergency spillway was estimated at 4.0 feet,
which corresponds to 5,760 cfs.

5.4 Flood Potential: General - Assuming the pool elcevation
to be at the principal spillway crest, elevation 192 msl, the PMF
and the 100 year flood were developed and routed through the res-
ervoir and spillway.

5.4.1 The PMF, Probable Maximum Flood, was developed from
data in Hydromcteorological Report 33 (Reference No. 1). The
Probable Maximum Precipitation (PMP) for the Montclair Dam area
18 25 Inches in 24 hours for a 200 square mile area. This value
was modified for the Montclair 11.25 square mile drainaye arvea
and inputted to the HEC-I program, Flood Hydrograph Packaypc,
which synthesized an inflow hydrograph of the PMF. The % PMF in-
flow hydrograph was constructed by reducing each calculated PMF
hydrograph ordinate by one-half.

The inflow hydrographs were constructed utilizing the unit
hydrograph concept. The unit hydropraph was developed using a
one-hour duration of ecxcess precipitation and Synder's parameters
(Reference No.o 2). The HEC=1 propram then distributed excess pre-
cipitation In time and amount to produce the inflow hydrographs,
The distribution thus derived was modified by revising the per
cent hourly distribution within the maximum 6 hour precipltation
to more closely conform to that used in TP4O for the 100 year
rainfall. Results of this analysis are presented in Table 5.1
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5.5 Reservoir Regulation: Montclair Dam has an uncontrolled
¢ 8-foot x 5-foot box culvert principal spillway with an inlet ele-
vation of 192.0 msl. The emergency spillway 18 an uncontrolled
earthen trapcezoldal scctlon with lavert at elevation 197.0 msl.
The top of the dam elevation is 210.5 msl.

A 24-inch diameter pated orffice is available for draining
N the reservolr but was not considered for routing purposcs.

5.5.1 Reservolr storage capacity above the spillway crest
wan calculated usfonp, contours from USCS quad maps, planimeter oy
arcan and converting to volume o acre=teet.  The out let rat oy
curve was computed using an orifice equation for the principal
apillway and a critical depth computation for the emerpency spill-
way then combinlng the carves for total outflow. Routlng wan
started assuming pool elevation at the principal spillway crest
and inflow equal to outflow.

5.6 Overtopping Potential: The PMF, 'sPMF, and 100 yecar
| flood inflow hydrographs were routed through the reservoir using
the modified Puls method option of the HEC-1 computer program with
storage-outflow. Results of this routing are shown in Table 5.1.

5.6.1 A taillwater rating curve was not avallable for this
dam. The tailwater elevation observed during fdeld observation
wan approximately 126.0 msl with an assumed flow of 50 cfu.  The
50 cfs was uscd as the starting base flow when routing the storms
through the system.

5.7 Reservoir Emptying Potential: To empty the dam there {is
a 24-inch outlet pipe with an invert elevation of 133 msl, and a
discharge capacity of 101 cfs at normal water surface elevation,
192 msl.

5.7.1 The above information was inputted to the HEC-L program,
with Eleven cfs inflow and a developed storage vs. outflow curve.
This analysis indicated that the dam can be emptied in 18 days.

5.7.2 All hvdrologic considerations presented in this report
are based on present conditions and no allowances have been made
: for future development of the watershed.

11




4
TABLE 5.1 - RESERVOIR PERFORMANCE
Normal 100 Yr. Hydrograph
Flow Storm 1/2 'MF____PMF
| '
Peak Flow, cfs
Inflow 50 4,589 9,403 18,806
Outflow 50 3,397 8,646 17,702
{ Maximum Elevation, ft. msl 192 199.8 202.4 205.2
‘ ?
Unpated npillwny (El. 192 &
197 msl) 2 2 )
Depth of flow, ft. - 2.8 5.4 8.2
| . Duration, hours - 20 2 70 2 70 9
| Velocity, fps - 6.2 8.5 11.3
fi ' Percent of Peak outflow
| passed 100 100 100
3 Non-Overflow Section (El. 210.5
msl)
Depth of flow, ft. - 0 0 0
burat fon, hours - 0 0 0
Velocity, fps - 0 0 0
1 Tailwater Elevation, ft., msl 126 NA* NA* NA*
&l
1
ki & * Not Available
| 1. Elev. 192 is the syphon spillway (Principal spillway)
. i and elev. 197 is the chute spillway (Emergency spillway).
|
! 2. Refers to the emergency chute spillway.
3 The figures in the table do not include volume of water going thru

the syphon spillway.

o —————




SECTION 6. STRUCTURAL STABILITY

*6.1 CGeologic Setting of the Dam Site: The dam is located
Just west ot the Fall Line between the eastern Coastal Plain Geo-
logic Province and the western Picdmont Geologic Province. The
underlying bedrock at the site consists of schistose pgneiss.  This
formatfon s belfeved to have originated as scedimentary sand and
clay depostts in the late Precambrian age. Much later, probably
fu late Palceozole times, strony compressive forces buckled the
crust and compressed the bedrock into tight folds. Through the
years, the pressure has caused the sedimentary deposits to meta-
morphose into thefr present state. At unknown time periods duaring
this process, volcanic intrusions entered the formation. As a
result, intrusions of quartz and greenstone are found within this
peolopie setting,.

Sofls of this formation consist generally of micaccous silts,
sandy sllts and sttty sandas.  The solbls are formed by the chemical
and/or mechanteal weathering of the anderlylng parent vock.  Nop -
mally, the most advanced weathering occurs near the surface, and
decreaned deprees ot weatherling arve present with [nerveased depth,
unt {1 the wmaltered parent rock s encountered.  As a result, the
faherent strenpth charecteristics penerally tend to Increase with
increased depth. Due to the weathering process, intact bedrock
elevation I8 often quite erratic. .

*6.2 Stability Analysis: As Indicated in Scction 2, o sta
bility analysis was conducted by Bauver Enginecering using data
obtained by Soil Testing Services. Since the original stability
calculations were not available, the loading assumptions, such as
"steady state scepage', used in the analysis, are not known. How-
ever, as noted, the factor of safety calculated by Bauer Engincering
wias 2.24 (Reference Appendix V). Previous experience with the
drained shear strength values of similar soils from the Picdmont
Province gives reason to question the high cohesion intercepts ob-

‘ tained. Theoretically, the drained cohesion intercept should be
| zero. However, a drained cohesion of 611 psf was used in the
» stability calculation by Bauer. Reducing the cohesion value to

hd

3 the theoretical value of zero for drained loading would result
in sipgnificantly lower factors of safety. It is thercfore impera-
tive that a detailed stability analysis of the embankment be con-
ducted.

' 6.3 The concrete box culvert outlet structure, cextending
from the rlser structure to the toe of the dam, was {nspected by
a diver for the owner.  The inspection comments are shown {n
attachment "C" in Appendix IV, There are numerous cracks and
secpage noted in the inspector's report. Some cracks are open as

‘ much as 2-3 inches (items 18 and 29 of box inspection). The box

Y should be repaired and monitored.

*Informat ion proveded By Law Enginccering Associates of Virginia.
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SECTION 7. ASSESSMENT AND REMEDIAL MEASURES/RECOMMENDAT1ONS

7.1 Dam Assessment:

7.1.1 The design calculations, plans and construction records
for the orfipinal construction are not available. The desipgn for
raising the crest of the dam was done in 1970, when sofl samples
from three borings in the embankment were tested. These borings
should be supplemented by sufficient additional borings and soil
sample testings to establish the location of the various materials
in the embankment and the qualities of these materials,

7.1.2 Scepage and crosion on the downstream slope of the dam
was vislhble as well as needed repalrs to the slope around the wing
walls of the outlet box. The report of the inspection of the in-
side of the outlet box structure indicates repairs to the structure
are needed. The alignment and base of the embankment show no
obvious indications of movement.

7.1.3 The emergency spillway channel curves to the left about
400 feet below the crest. The crest had 4 feet depth of water
durfng the Tropical Storm Apnes in 1970. This depth of water caused
erosfon and water over Spillway Drive to a depth of 1 toot., The
erosion of the spillway and the curve in the channel cndanger the
spillway area and safety of the homes along Spillway Drive.

Based on the high risk, intermediate category of this dam,
the combined spillways should be capable of passing the PMF, which
is 18,806 cfs. If both spillways are considered sound and the
pool elevation is at the crest of the dam, the capacity would be
38,000 cfs.

7.1.4 There 18 no established operating procedure or warn-
ing system established. No log is presently maintained of obser-
vations of the dam, and/or maintenance work. The lake drain valve
is presently being repaired and is to be completed in the spring
of 1979.

7.1.5 Remedial Mcasures and Recommendations: Tmmediate
action needs to be taken by the owner, at his expcense, to reduce
the potential risk to life and property. The slope around the
box culvert outlet and gullies on the slopes should be repaired.
The box culvert should be repaired where deteriorating. At the
same time the toe drain outlets should be located and extended
beyond the toe to drain freely. Riprap around the stilling pond
at the outlet should be installed.
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The owner should obtain the services of a professional enpl-
neer to further evaluate the stability of the dam by taking test
borings for soil samples along the top of the dam extending through
the core to the base and In the arca of the toe along the lenpth
ot the dam.  The soil samples should be analyzed to determine
strength parameters for the embankment materials. Observation
wells should be fnstalled atong the top of the dam and in the down-
ptream slope to monitor the phreatice surtace whithin the dam,  In
addition to the above, borings of the emerpency spillway crest,
along the splllway channel and In the natural ecarth abutment along
the channel should be taken to obtain sofl samples. These samples
should be analyzed for strength parameters of the material in the
spillway and natural earth abutment,

Consideration in view of these soil test results should be
plven to ecrosion of the natural earth abutment along the left side
of the emerpgency spillway and to satety of contalning 1 lood waters
at the crest and along the course of the spillway channel to avoad
damage to property and Hfe along Spillway Lane.,  The cmerpency
splllway should be fmproved accordingly. A warning procedure needs
to be established so that the downstream residents can be alerted
In case of an cmergency. A staff gage should be installed to per-
mit documentation water level,
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GENERAL NOTES
1950 Chicaao Buildina Codwu Soil Classifications aroe Usod Excopt Whero Noted

"\

DIUILLING & SAMPLING SYMASOLS

SS : Split-Spoon=133" 1.D., 2 O.D., oxcopt whero noted

ST : Sheloy Tube=2" O.D., axcept where noted

P& : Power Auaaer Sample

D0 : Diamond Bit=NX: EX: AX:

CC : Carboloy bit=NX: BX: AX:

OS : Ostarberg Samplor = 3" Shelby Tube

HS : Housel Sampler .

WS 1+ VWash Samplo

FT 1+ Fuh Tail

RLE : Rock Bit

WO : V/ash Out
| St:ndard “N” Penetration: Blows per ioot of a 140 pound hammor falling 30 inches
i on a 2 inch OD split spoon, e xcept where noted.
) /ATER LEVEL MEASUREMENT SYMSOLS
i WL : Water Leval
‘ WCl: Wet Cave In
' DCl : Dry Cavo In

? WS : While Sampling

¥D : While Drilling

PCR : Cufore Casing Removal

ACR : Aftor Casing Removal

AL 1 Aiter Boring !
< ‘Water luvals indicated on the boring logs are tho leveols measurcd in the boring at the himes

ind.cated. In pervious soils. the indicated clevations are considcrad reliable ground watar
levels. ln impervious soils, the accurate determination of ground water elevations is not

: possiale in even several days observaticn, and additional evidence on ground water cleva-
| tions must be sought. g
CLASSIFICATION
COHESIONLESS SCILS COHESIVE Sous
“Trace” : 1% to 10% If clay content is sufficient so that clay dominates
“lruce 10 some’” : 10%o to 20°% soil propertics, then clay becomes the prnciple
“Soine’’ : 20%1035°% noun with the o'her major soil canshituent as
i and : 35% 1050% modifier; i.e., silty ¢lay. Other minor soil con.
b loceo . Clo9 Blows stitucnts mey be odded nccording to classifica.
i Modivm Dense : 101029 Blows or tion breckdown for cohcsionless soils; i.e., silty
! Derse t 301059 Blows ( equivalent clay, trace to some sand, trace gravel.
| Very Jane ' 2 60Blows Soft : 0.00 — 059 tons h:
Stiff : 0.60 — 0.99 tons ‘fr-
" Tough : 1.00 — 1.99 tons &+
Very tough : 2.00 -—- 3.99 tons f-
Hard g 2 4.00 tons fr-
L m——

SOIL TESTING SERVICES. INC.

i,‘ STS 111 PFINGSTEN ROAD
t NORTHOROOK ILLINOIS

er G sy | | « |
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JU hotth Wacker Lrave
Cticago, lllinois 6OuluL

Attention: Mr. Domald W. Wikan STS Job No. 13929

Refecence: Subsurface investigations for proposed reconstruction of
Country Club Lake Dam in Dumfries, Virginia

Gentlemen:

The subsurface investigation at the site of the exicting Country Club
Lake Dam in Dunfries, Virginia bas been completed. Three borinps were
putformed along the dam axis to investipate the present condition of the
don relative to dam stability and two power augzer borings were perforred
at proposed berrov locations to obtain representative samples of borrow
saterials. The lors of the borings are fncluded with this rcport. All
sarples obtained were sealed 4n the field and broupht back to the labor-
atory for further examlination, testing, and classification in accordance
with the Unified Soll Classification System.

It is our understanding that the existing dam has a maximum heipht of
©
approximately 60 fcet and minimum 2%::1 side slopes. It is proposed to

rajse tie heigat of the dam approximately six more feet placed on 2:1"
side slopes. The primary purpose of this investigation and report is to

deternine the condition and composition of the existing dam , to determine

the soil parameters to be used in the stability analvsis for this proposed
additional height, and to make rccommendations regarding the construction
of the prcposed additional dam height.

In order to determine the various soll paramcters, routine classifi-
cition tests were performed on representative samples and special consoldi-
dated undrained triantal tests with pore prescure measurements were pers=
tormed on selected samples. Two of the triaxial test series were perform=
¢d on samples taken from the existing dam ©oils and the third triaxtal
test series was perforwed on the proposed borrow material compacted to
approximately 99% of Standard Proctor Density (ASTM Specification D-698).
Results of all the testing are included in the Appendix of this report.
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The bortings performed revealed the existing dam soils to consist
primarily of tough to very tough micaceous silty and sandy clay or
redium dense to dense micaceous clayey sandy silt erteading to the
original natural underlying soil which consisted of a very dense
¢layey and silty sand to the end of the borings. This clayey sand
ctades into the pareut bedrock.,

Unconfined compressive strength test values in the existing dam
soils generally varied trom 1.5 to over 4 tons per square foot (tsf)
with natural vater contents in the more clayey soils generally fia
the 25 to 35% range and natural water contents int the more s.andy aoils
ln the 15 to 257 ranpe. Liquid limits {n the more clayey solls are
peaerally in the 40 to more than 60 range whereas liquid limits {a
the more sandy and silty soils are generally less than 40. Much of
the material plots below the A line on the Unified Soil Classification
Svstem Chart indicating a considerable degree of elasticity and resili-
ence in the soil.

The consolidated urdrained triaxial test series with pore pressure
veasurements performed on representative samples from the existing dam
1adicated consolidated undrained friction angles in the range or 239
to 259 with cohesion values varyine “com .3 to more than 1 kilorram per
squate centimeter.  Tlhie etfective streas friction angle varied in the
raage of 27 to 319 with a slightly lover cohesion value interceprs.
Since all of these friction angles are preoater than the existin~ side
slepes ‘of the daa, the existing dam is stable. If these soil naira-
mecers are put through a standard slope circle stability analysis,
a fairly high factor of safety should result.

With regard ro the proposed additional six feet of material to be
placed on top of che e¢xisting dam at a 2:1 slope, we recommend that the
proposed borrow material be compacted to a minimum of 987 of standard
Proctor (ASTM=D-093), To achieve this, the {ill should be placed 1in
Poose Tires of not more than 9 inches in thickness and where necessary
the natural water content should be lowered by disking and arecatloa to
vt within 4% of the cptimum water content for tompaction. The compac-
tion test results included in the appendix indicate the optimum water -
content for compaction of the borrow material is in the range of 21
to 23%. With natural water ‘contents running from 28 to more than 35%,
sone reduction of the water content will be necessary to achieve the
recormmended degree of compaction.

The criaxial test series performed on the borrow material indicated
a total stress consolidated undrained friction angle of 17.5° with a
cobieson of approx.mately .3 kilograms por square centimeter. Thls is
cousiderably lewer than the exdstiny dam material, However, considering
the shallow depth of new fill this should be adequate.
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Considering the high water conten. of the proposcd borrow material
mid alho considering the relatively low friction anple and coliecion values
tor the compacted material, close fnspection and testing during constouction
<1l be necessary to make cercain that the best possible results are obtain-
ed As menticned previously, because the natural water content is in
certain cases more than 107 gbove the optimum for compaction, a certain
wonnt of diskiding and acration will probably be required in order to
aceeve the desived cormpaction.,

e fatormation and recommendatioans fn this report have been presented
vooanand to the desien engincer to facilitate achieving a safe economical
daa reconstruction. Since the investipgation was limited in scope, varfations
i notls condftions from those indicated at the boring locations may occur.
Hewever, it is our opinion that the extent of the investigation has been
sulficient to give a reasonable representation of the existing conditions
and proposed constructed condition and that if the recomstruction {s per-
tomed as recommuended, the dam will be safe with regard to stability.

It there are any questions with regard to the informatidn presented {n
this report, or {f we can of service to you in any way, please do not
liesitace €o contact us,

Very truly yours,
SOLL TESTING SERVICES, INC.
AL N o fow,
(_;o;( //,)‘(_ .’2(./)/./
Clyde N. Baker, Jr. )
Registered Professional Ennineet :
e ( /n’// v i ;
Chb:iseb /L/LV}ZOPU/ bLLC’NQ’Au’v
cc: Country Club Lake Dixon O'Brien, Jr.

P.0. Box 124 Registered Protfessional Engfnecr

Dumtrics, Virginia 22026 Virginia #3983

Attencion: Mr. William H. Sturcey

Construction Manager
& .
i
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. Mr. Willlam Sturcey

‘ Censcrustlon Monager

Country Club Lake

Dumfries, Virginia STS Job No. 13924-A

Reference: Proposed Dam Reconstructlion, Country Club Lake, Dumfries, Va.

ODcar Mr. Sturccy:

Thlis Is a letter rcport transmitting the results of lahoratory
tests recently conducted to evaluate proposed borrow materials. A
totial of four compaction tests were conducted, onc on borrow riaterial
from a site adjaceni to tie dam, twd Ga propescd bScerrew from futurs
cuts, and one on soil used in a road fill. The results of these tests
can be summarized as follows:

f Optimum Optimum Natural
i Sample Description MHolsture, 2 Denslity,pef Moisture, .
| 1
ﬁ 1. Borrow slite adjacent
[ to the dam 23.9 94.0 31.6

2. Test plt 71, area of

proposed cut 19.0 102.5 25.9

i 3. Test plt #2, area of
| propoused cut 17.5 105.9 19.6
| 4. Road fI) 13.0 116.5 -

| Test No. 1 was made to recheck optimun dry censity of the borrow being u-
In the fleld. A decision was made to conduct this test when difficulty was
cncountered In meeting the compaction criterion for fll1l placed on the dam.

A sgeciflc gravity test was also conducted on this sample and a value of 2.84 1
g was obtalned. :




Tests Nos. 2 and 3 were made to assess the feasibillity of using soil
from a proposed cut as fill for the dam. Both samples tested proved
sultable. However, the data from Test No. 3 was most represcntative of the

solls at the site of the prcposed cut., It's natural moisture content is
signiflicantly sbove the optimum molsture content. Therefore, '{ Larrow
Is token from this area it wlll require signiflicant aeration, ;ricr to

caompaction, to dry the soi! to, or below, it's optimum moisture ccatent.

The soll from Test pit No. 1 (Test No. 2) appeared to be highly over-
consolidated and brecak up into hard slabs. Wnen this material Is encountered,
It will have to be broken down prior to compaction.

Test No. 4 was taken on a road fill above a culvert. The data
edtalned, Is tzing used, In conjunction with nuclear rmolsture-denslty
measurements, to ascertain the degree of compactlon of this fill.

Compactlion control operations have been In progress on the earthwork
operations on a contlnuous basls and a flinal report and a3 summary of all
tests performed will be submitted at the completion of the work.

If there are any questlons with regard to this letter, or 1€ we can
be of any further service to you, please do not hesitate to contact us.

Very truly yours,

GNAEDINGER, CAKER, HAMPTON ¢ ASSOCIATLS

o
AN e & s N \.f\ h SV EN ‘.“.“‘f\_

Delon Hampton Sx
Reaistered Professional Enqinecr
Washington, D,C. ~ #5991

/( /_:1_‘{}*") ¢"?'(.3Lu-.:- S ,( 7

Dixon O‘Brien, Jr. « /' '/
Registered Professional Enginecer

Virginia #3983
£ (l o /

’

Clyde N. Baker, Jr.
Chief Englncer

b

OH: jp
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[

lir. Miltiam Sturcey

Conutruction Manager

Country Clud Lake

Duwfrics, Virglnia :

Re: Proposed Dom reconstruction, Country Club Lake, Dumfries, Virginla

Desr lir. Sturcey:

Vie have comnleted centinuous Inspection of the earthwork eperations
CECHPTiNGg o0 Lile teewnsiructicn of the Country Club Late Dao, bunfries,
Virginia. The Dam revision work conslsted of widening the Dem on the lakeside
and raising the existing Dam with 6 ft. 2 inches of clay fill and & inches
of iopsoil to uttain an ultimate elevation of 206.5. N

'M
The earthvork operations on the projcct began on 0ctohcr’21,81970, ancl
all elay filitthat wae placed and compacted to the completion<GF*ths project
on Octobe '1125 1970 was approved as being installed in accordance with the
spccn'lca\_pns. Top.oal is to be placcd at 2 later date.
The widening of the Dam was accomplished by cutting two shelves in the

5:1 slope on the laleside to parmlt cquiprent to operatec. The borrow material
consisted of a clayey silt soil containing a trace of send, which had a
feodish hrown to reddish yellow coler. A nuclcar density gauqge was cmployed
thioughiout the pFGJ‘CL to provide rapid coupaction and maisture content results
As vias discussed in carlier reports, the {ill material used to recconstruct Ui
Do had a molsture content considerably nbovh optinum sn that considerable
disclng cnd scarifying of the soil had to be performed to aerate the waterial
so that compaction to the recommended minimum of 98% standard proctor density
could be achieved.

Initially, a 14 ton rubber-tired roller, o sheepsfoot roller and the loadeu
scrapers were urcd to obtain the compaction. With this equipment, it was
gererally possible to readily obtain compaction to 94 to 955 of standard




proctor denslty but, conslderable compactive effort was necesoary to achiove
the required 98% degree density.’ Because of the slowness of the work
@ 15 ton vibrotory roller was brought to the site, which proved very satisfactory
In achieving the compaction of the fill.As shown on the enclosed test
results, compaction to the requlred degrec of density was cventuully outainad
on cach lift installed. Sl

If there are any questions with reqard to any of the information
subnitted In this report, or if we can be of further service to you in any
way, please do not hesitate to contact us.

: Very truly yours,

GRAEDINGER, BAKER, UAIPTON & ASSOCIATES

Robert Glllengerten
Field Techniclan

I e
:’24_,qu ( C%/ A/co'b
ixon 0' Brien, Jr. ‘
Registercd Professional Englineer

~Virglnia #3983

Lt Vheleey,

Delon Hampton
Registered Professional Enginecr
Washington, D.C. #5991

D0B: jp :
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COUNTRY CLUB _LAKE
_VIRGINIA_

_EARTH EXCAVATION, GRADING AND EMBANKMENT

SGOPE

— —

The work to be performed under this section consists of fur-
nishing all labor, materials and cquipment to complete all earth cx-
cavation and embankment, removal and satisfactory disposition of all
unsuitable materials. The work shall include stripping the borrow
area, stripping the existing dam, scarifying and reworking the existing
cmbankment, c¢xcavating to the lines and grades designated by the
Owner in the borrow arecas and placing the embankment material as
specified.  Embankment shall be placed as shown on the plans and as
specified.  Drainage of ground and surface water shall be adcquately
handled so as not to interfere with or damage the work.

PREPARATION FOR_WORK

All topsoil, vegetation and debris shall be removed from the
existing dam. Topsoil and overburden shall be stripped and stockpiled
from the designated borrow arcas as directed by the Owner. The
existing dam shall be scarified to a depth of not less than cight {nches
in the arcas to receive embankment material.

FINAL _GRADES

The Contractor shall excavate desicnated borrow arcas as
directed by the Owner and use the excavated material to construct the
cmbankments as shown on the plans and as specified, such con-

struction shall be made to the slopes shown and degrees of compaction
specified.

CONSTRUCTION

Excavated materials shall be used to construct the embankments
as shown on the plans and cross sections. The material used shall be
placed in the locations indicated. Embankment materials shall not contain
vegetative materials, organic matcrials, or rocks over 6 inches in greatest
dimension.

. e S _
A e e —-— 1
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No embankment shall be placed upon frozen earth, and no
frozen material shall be placed in any embankment.

Topsoil shall be placed in arcas shown on the plans.

The embankment shall be constructed in uniform laycrs not
to exceed 8 inches thick, measured loosc. TLach lift shall extend
the full width of the arca being filled before starting the ncext lift,
Each layer thall be uniform in thickness and shall be spread in
approximately horizontal layers and compacted as specified before

the next layer is started.
Materials too wet to compact shall be dried prior to ccin-

paction; and moisturc shall be added to materials too dry prior to
compaction. The molsture content shall be controlled by the Con-
tractor such that compaction is obtained between optimuni and + 4%
(as determined by ASTM D-698).

In order to achieve the strength necessary to provide stable
slopes, the material shall be compacted to not less than 28% of
maximum dry density as determincd by the ASTM D-698 (Standard
Proctor).

DISPOSAL_OF EXCAVATED MATERIAL

All excavated material not suitable for refilling or graded {ill
shall be spread @t a Jocation within the site designated by the Prince
William County Inspector. All such matcrial shall be spread and
graded to permit drainage.

PAYMENT

All work performed under this scction will be paid for at the
contract price per cubic yard for DAM EMBANKMENT and shall include
topsoil, embankment matcrial, labor, tools and cquipment used in con=-
nection with the item of work, performed as specified.




RIPRAP_ AND FILTER MATERIAL

SCOTE

Included shall be furnishing and placing material for the rip-
rap and filter.

MATERIAL

Filter material and Rinrap shall meet all quality requirements
for coarse agaregate, size 57 plus Fine Aggrecgate, Crading A, of the
Virginia Department of Highways Standard Specifications. Approximate
gradations are shown on the plans.

PAYMENT AND MEASUREMENT

Volumes of filter and riprap materials shall be computed to the
neat lines shown on the drawings. j

Payment will be made at the contract unit price per cubic yard
for FILTER MATERIAL and RIPRAP.
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SCEDING, FERTILIZING l'\ND MULCHING

The Contiactor shall provide all labor, materials and cquip-
ment necessary, and shall apply sced, fertilicer and mulch on all
arcas of new embankment or new excavating above the clevation of
the water surface not covered with dumped rock. Arcas covered wiin
topsoil as specified and arcas on which the grass was disturbed by
the Contractor's opcrations arc classified as areas to be covered under
this item. Materials shall be {irst class, and the quality and source
of supply shall be subject to approval by the Engincer.

Sced, fertilizer, limestone and mulch shall conform to Section
529 of the Virginia Department of Highways Standard Specifications.
The sced shall be delivered to the job in bags, mixed, labeled and
tested. Materials shall be applied as follows:

Fertilizer Mix (10-6-4) . 560 lb per acre
Agricultural ground limestone 4,000 b per acre
Final sced mix 150 1b per acre
Coated mulch . 6,000 Ib per acre
Temporary sced-oats (spring) 80 b per acre

(autumn) 112 1b por acre

Final seed mix shall consist of the following, by weight:

Kentucky Blue-grass 25%
Alta Fescue 45%
Timothy 10%
Perennial Ryegrass 10%
Red Top 10%

Bituminous materfal for mulch shall be approved by the Lnaincer.

Final seeding will be permitted only during the regular planting
scasons, which are in the spring from P'cbruary 15th to June lst, and
the fall from August lst to October lst. No sceding shall be done
during high winds, when the ground surface is too wet, or when, in the
opinion of the Engincer, soil and weather conditions are unfavorable for
seeding.
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Temporary seeding shall be done at all other times soon after
completion of earthwork in any arca.

Sceding shall consist of the following opcrations:

DN D WY
.

Discing
Harrowing
Sceding
Brushing
Rolling

Each operation shall follow the preceding one in as short a
time as is practical to do so.

1.

DISCING: This operation shall be accomplished with
a disc harrow, the discs of which arec set at a slight
angle. The discing shall be performed both length-
wise and crosswise whenever practicable to do so.
Should the area become crusted or hardened prior to
harrowing, then it shall again be disced.

HARROWING: Just prior to sowing sced, the cwiface
of the arca shall be thoroughly smoothed by nioane of
a hanrow, The harrow usced shiall be ecither o ocker
Smoothing Harrow or @ 3-Scction Meeker Discing
Machine. Harrowing shall be first crosswise and then
lengthwise where practical to do so.

SEEDING: The small grass sceds shall be properly mixed

and sown at the rate of one hundred and fifty (150)
pounds per acre. The seeding shall be accomplished
with a wheel-barrow grass sceder. similar and cqual to
the ten (10) foot Thompson Grass Secder. Wherever
practical, the sowing opcrations sha': be conducted 1n
two (2) directions at right angles to each other. The

scoder shall be calibrated to give the proper rate of dis-
tribution.

PRUSHING: Immediately following the sowing, the seed
shall be lightly brushed into the soil by means of an
approved chain drag.
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S. ROILING: Immediately after brushing, the sceded arcas
chall be rolled with a tractor-drawn type roller known as
the “"rFarm Roller” or "Golf Roller, *

The methods of mulching shall conform to the Standard Spec-
ification.

The Contractor shall maintain the sceded arcas unti! tho stand
of final grass is at Jeast 2 inches average blade hewght.  Secdod arcas
that do not grow shall be re-sceded until there is a growth of new
grass.

MEASUREMENT _ANID_PAYMENT *

Scedinag, fertilizing and mulching will be measured over the
actual area covered as specified. Payment will be made at the Contract
unit price per acre for SEEDING, FERTILIZING AND MULCHING performed

as specified, and shall include full compensation for all costs inci-
dental to this item of work.
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Mr. Lawrcnce Rohifield
Doewberry, Nealon & Davis
8411 Arlington Boulevard
Yafrfax, Virginia 22030

Re: Country Club Lake Stability
Certification 150,006

Dcar Mr. Rehfield:

A complete soils investigation was made recently to determine
the structural integrity of the existing dam at Country Club
Lake, Virginia, The structural analysis included the proposed
6.5 fcet of additional height.

The "Swedish Slip Circle” method was used.  Soil | orameters
gained from undisturbed samples taken from within the cxisting
dam and tested for triaxial sheer were used in the analysis.,
(¢ = 31°, C = 615 lbs/ft. as determined by Soil Testing
Services, Washington D. C.).

The structural anoalysis shows the existing dam, togcther with
the proposcd additional 6.5 fcet of {ill to be extremely safe.
The computed factor of safety is 2.24. Dams are usually designed

for a factor of safety of 1.5. — S ——"

N

Wo therefore certify that this dam t proposed“)s suucturauy safe.

Vc,7 truly y0urs, ’ /
//‘lt /fs‘\_,

D. w. Wlkan:; P£
Chief Cnglncer,
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Reiercace:  Country Club Lake Dam

oo Dry Bauer:

Cwle seclormilug engineering work tn cennectlon with the tnstallaifon of 0 new valve to
voolace the brokea gate at the base of the tower of the Country Cluby Laka dian, It Lau
cogae to our attentica that the tower Itself has cracked away from the eptilway atructure
thwauch the dam. We have enclosed a crude photograph ahiowing this coaditlon, We are
cattlng 1t to your atteation Lecause we do act know whether or not this conditlon svould
crsenccr the placing of the proposed hood on top of the tower as designed by your office.

It 15 concelvable that the additional weight of the hood could further aggravate the
cordition,

I would be very Interested In your comments on this situation. If we can provide furthe
i=formation or clarification, plcase do nat hesitate to call,

Vauvy truly yours,

nNichard N, Davis
IND:bY
Inclosure « I'hotograph

ce: Mr, David I, Rhame w/encl,
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onoer 4, 1970

Mxr. Michael . Kelly, P.E.

Aosdotant Divector, Operations Division
Daoncrimont ol Public VWorxks

vrince William County ¥
433 Le3 Avenuce
Haaassas, Vvirginia 22110

Rofercnce: Country Club Lake Dam

Daar Mr. Kelly:

bering tha past months, silace the Poard of Supervisors approved
the Jinal ploas for Country Club Lake, Scction 2, Stage 1, tho
Aerelopais ol this subdivicion and theilr consultants have

worked diligeatly to meoct all the County's requirements. Tho
developer agrecd that all buildings shall be sitced akove tho

lcsel of any flcod due to a breached dam. As you know, Bauer "

Zaciacering, Inc., has made detallced studies of the dam and i
the naccociated hycraulics. In addition, Mr. Williams of our \R

cilice macde o ficld inspection of the dam and reposted the

\
rccults o hic cboervations. Furthermora, we have cbtained \‘

statcnsats fica the dam's previous owner, Mr. Coffcy, and the
dam's builder, !lcore, Kelly & Rcecddish, to the effect that the

cam was constructced with proper methods, materials and cupeze
vision,

Your office had concluded that 4t is difiicult to ascertain

the ctructural guality of the dam since it apparcently was cons.
structed without profec ,ionnlly dcesigned plans and without a
cusional eagincer's supervision.

¢ the pact suancr, a macting was held at tho Public Viorks
ce ot which tine Dr. Dauer, who is registercd in the State
rginia, mot with Public Works rxeprescentatives, the Country

Lake develcerer, and a representative of Dowberry, Nealon
SoDavise As o result of thic mecting, 4t was agrecd that the (l/
s¢ of tho dom would be raised to Elovation 206.5 50 that By
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Lhoe Can weuld have suflicieat {rechoard to resizst overtor ping .
v thie maiiana pacbnble ilcod.  Cubzseqguent to this meeting, Pauer
wmiclacoeriag was coemalesicned to cagdnecr the dam medification
cuvelved ia raising the croct, They arranged for a gsoilc in-
vastlgatica ol the dam to be performed by the firm of Gnacdinger,
LaRkey, daantoa aad Assocdates, 1250 Connccticut Aveaue, N.W.,
| Leshilagton, D.C. The acvelopers of Couatry Club Lake requested

wnat the scils investigation be cenlarxged to detcermine the struc- #
Aasal integrity ol the conisting dame As a zresult of the soll
cots and stiuctural analysis performed by Bauer Engincering
ada hedr sodl concultants, a report has becen preparceds a copy
ot this sepoat s caclosced.

~a cuaaary, che soll tests indicate that tho exicting dam was
morerly censtructed and is in cxeecllent condition. A cexti-
ieation to this eilfect, vrepared by Bauwce Eagincering, Inc.,
in Wlro enclocedse In vicew of this new informaticn, the devele-
coess of Couatry Club Lake have furnished proof of tlie adeGuacy
cae g CnNuselag cam, together with the proposed modil{icatioas
Lo paevent cvar=topping. They fcel now that the quality of
uction od the cnicting dam has been cctabliched and that
striction acainst siting ol lots ag shown on the approved
AGC, locacted dowastream fxom the dam should bo eliminated.
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October 20, 1970

Mr. WIlllam Sturcey
Constructlon Monager
Country Club Lake
bumfries, Virglnia

Dear Mr. Sturcey:

of topsoil to attain an ultimate clevation of 206.5.

| speclflcations. Topsoil is to be placed at a later date.

The wldening of the Dam was accooplished by cutting two 'hclw
2.5:1 slopc on the lakeside to permit equipneat to operate. The Lo

conslsted of a cleyey silt soil containlne a troce of sand, whlcn i
reddish broun to reddish yellow color. A nuclcar density gauce was coployed
throughout the projcct to provice rapid compaction and moisture content results,
, As vi2s discusved in carlier reports, the fill material used to reconstruct the

| Dam had a maicture content considerably above ontinum so that considarable

8 discing and sc~r1fy|ng of the soil had to be pcrforﬁcd to 2arate the materfal

i

Re: Proposed Dam rcconstruction, Country Club Lake, ODumfries, Virginia

Vle have completed continuous lInspection of the earthwork operatlons
occurring on the reconstiucilon of the Country Club Lake Dam, bumfries,
Virginla. The Dam revision work consisted of widening the Dam on the lakeside
and raising the existing Dam with 6 ft. 2 inches of clay fIll and 4 inches

G The earthuork operations on the projcct began on October 21, 1970, and
} all clay fill that was placed and ccupacted to the co1plcticn of the project
; cn October 1L, 1970 was *nprovcd as beang installed in accordance with tha

in the
trow material
vk

so that corpaction to the recommended minimun of 9&% standard proctor dansity

could be achucvcd

Inftlally, a V4 ton rubler-tired roller, a sheepsfoot roller and the loaded

sciapers were used to ohtain the conpaction. Vith this cquipnent,

it wos

qenerally possible to readily obtain compaction to 94 to 955 of standard

 J Enclosure #13 to WOD letter of 5/8/78
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i roctor denslty but, considerable compactive effort was necessary to achleve

the requlred 9875 degree density. Peceuse of the slowncss of the work

t a 15 ton vibratory roller was brought to the site, which proved very satisfactory
In achieving the compaction of the fill.As showun on the encloscd test

results, compaction to the required degree of density was eventually obtained
on ecach lift Installed.

If there are any questions with recgard to any of the Information
subaitted In this report, or If we can be of further service to you In any
v.1y, please do not hesitate to contact us.

Very truly yours,

i L ; - 2ol .
'L, ..I‘. : \ ': l' (", (;',! ('-/,/' :_" .J\,;‘./o’j‘./(.'.\"‘. )
' JP
Ficld Technician
3 ; ";[> ‘ 1(&3‘ ;
4 g A/){&w o .9)./;0«_
Reglstered Professional Englincor
Virginia #3983
)
Delon Hampton (
f : Registered Professional Engincer

GGAEPINGER, EAKCR. HAHPTON.& ASSOCIATES
. Robert Gillengerten ff
; A Ixon” 0' Brien, Jr.
:.]’C’Oo-v L Q “',»L-v
Washington, D.C. #5991

DOS: jp 5
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(. .NCE WILLIAM COUt..Y = " 77 7~
o 9258 Lrc AVENUE
MANASSAS, VIRGINIA 22110

czx'ug.u‘-‘.w‘__ s

DEPARTMENT OF PUDLIC WORK"
OPFRATIONS DIVISION
360-0171, EXY, 2118

22 Octodber 1970

Mr, lLawrence Rehfield,l.E,
Chief Engineer iz
Dewbiorry, Nealen & Davis
Consulting Enginoers

8411 Arlington Blvd,
Fairfax, Virginia 22030

RE: CCUNTRY CLUD LAKE DAM
Dear Mr, Rehfield:

Recarding the earth dem, briefly, the structural integrity
has boen certified by Ur, Dauer as "extremely safe", conatructiem
ia in progross on raising the crest of the dam te an elevation
that will protect against overtopping by the maximum probable
1'lood as desismed Ly Dr, Pauer, and lis plans for improvemesnts
te tho inloet hood are in hand, Further, Your staff has made an
en-nsite inspection of the dam and found no indications of
incipient failure, and improvements to the outleot conduit
ut diascharge (stilling basin) are planned as designed by your
office, Othor questions regarding negative pressures en the
vonduit, paving part of the spillway as opposed te erosion of
samo as a safety factor, have boen answered, The weir dam
foraing a pond below the outlet conduit is substantially
undeirwvay,

The last matter eof interest is the surveillance program
¢irriginally recoumonded as a safoguard by Dr, Bauer,

When this pregram preposnl is formally submitted te us,
it snouid include tine naumo of the owner (ofi'icers of the
corporation), addrens, reprosentative in charge eof the
program, and details of the program, We would alse like to
vecoive a atatement of satisfactory completion of construction,
wnen accomplished, on the raising of the embankment from
Gnaedinger, Baker, Hampton, who are inspecting this work per
br, Hampton's letter to me of 10 September,

We consider the continuing surveillance program ef considerable
lwportance as a safety moasure. This i3 certainly in the bost intorost
{ ¢t" the doveloper since reviewn and approvals, etc., by the County
‘ {1 no way rolieve the owner of a dom from his responnibilitisas and
l{abilities incident upon the ownership and operation of a dam,

Yveu though the County assumes no lepal liability threuch plan
approval, we are naturally desirous ef safepsuarding the public
t¢ the greatest degree possible, It has bLeon raised as a query
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Attachmnn{_c.

2/14/79 letter

'\n“(‘»' ") N |
Lake NMontclair _ ;R Yl\.."x
Virginia Dam Inspection o FEB Y |
July 17, 1978 NRTTILEL
Inspection Team: J. Reeve, M. Horton, P. Heynen &), m e

Job #47444SE

All stationing upstream; all directions facing downstream.

Inside outfall structure which i1s a 5'x8' concrete box with
beveled corners.  Assune station 0+00 at toe of dam. The
tollowing items were tound within the structurce:

1) 0+30 = 3-1/2"' above invert construction joint showing sceo page

indicated by efflorescence. Typical flexural mid-heigiit
horizontal crack this secction.

2) 0+38.5 - Vertical crack on left wall from base to bevel at top.
Considerable efflorescence in lower portion.

3) 0+44 - Water level in channel is zero.

4) 0+49.5 - Vertical crack on left hand wall extending into the
bottom bevel. g

5) 0+454.5 - Circumferential crack through both walls and all the
way around structure.

6) 0+60 = Construction joint, ragged and leaking 2 1/2 - 3 feet
up .

7) 0+68.5 - Crack in lower left hand wall.

8) 0471 - Crack extending up right wall through bevel and
terminates. Excessive efflorescence and leakage through this
joint extending to other side.

9) 0+74 - Crack extending up right wall 4 feet and continuing
as a fine line crack up to the hevel,

10)  0#82 = Crack extending through root and down through fovel on
tight side veering down station tor 2 feet and continuing to
the base.

11) 0490 - Construction joint showing substantial leekage
on left side, continuing up and around the roof and down the
right side. 6' up on left wall is considerable amount of
concrete patching at the joint. Joint is irregular. Concrete
sounds hollow.

1) 0193 = Vertical crack on left wall extending through bevel and
disappears in ceiling. Reappears on right wall. Crack shows
considerable lcakage and some deterioration of concrete at the
base of the right side.

b el ithonib s L m ol e s el th o s iad




13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

Attachment"C:
.

1400 - Right hand wall has a 6" x 18" picce of wood embedded
in it,

1401 - Crack on right wall, minimum of 1/8" at base and
showing efflorescence. Crack on left wall, again wide at
bottom, sloping diagonally up to bevel and termiuates at
top. Evidence of substantial leakage.

1420 - Construction joint opened at top. There is bleeding
of the last pour over the wall of the first section placed.
Joints very poor showing cxposed aggregate butting ¢ rlier
pour. Joint ics cracked open and showing leakage on hoth sides.

Grade changed to sharper slope.

1425 - Exposcd foot long reinforcing bar in ceiling. Initial
cover was 1/4",

1+32 - Crack from bottom of bevel on left side to bottom of
bevel on right side, in the ceiling. Crack does cxtend
slightly down the sidewall (midway).

1435 - Substantial wide open crack 2-1/2' - 3' longitudinally
(full height right side) indicating movement, perhaps this
scction.

132+0 - 6'to 8' wall section (both sides) and roof is cracked
in three locations. One crack is 1/4" to 5/16" wide in thc
Level area and appears to go thru the base. This crack
definitely shows settlement. Crack on right side extends
down thru bevel.

1450 - Construction joint slightly opened, apparently patched
on right wall. Slight leakagce. Crack appears to extend thru
base slab.

1460 = 7' long bulge in cciling, probably from form work
dropping. Some transversce cracking in slab arca, but no
flexural cracking parallel to structure. Substantial amounts
of cracking in this arca witl: two cracks 2' apart extending
vertically down the left wall, stopping about 1' from base.
Also substantial leakage. One sizable crack on right wall
with severe lcak. Cement has washed out of joints. Some
efflorescence showing at crack in bevel area. Up station is
one very poor cold joint on right wall apparently patched.
1465 - Lots of honcy combing with patching in wall arca.
Definitely cold joint indications. Fine hair line cracks
ntepping down both walls.

1476 - one minor crack transversecly thru ceiling and down both
bevels.
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24)

26)

30.

31.

Attachment’ C.
ole

1480 - Constyuction joint = lcaking and gpalling at cdge
surfaces. Joint has been tarred over partially and possibly
indicates some sott lement between sections,  Top surface has
1/8" to 1/4" vertical difference. Downstream base slab is
1/2" to 3/4" lower. Both sides of walls have been tarired
over indicating some attempt to corcrect it. Leading odge of
downstream base slab is spalling and worn. One foolt down
station the concrete appears to be restored to the o opoer
grade.

1488 - 3/16" to 1/4" crack thru ceiling and down both walls
to bevel. Aggregate exposced both sides of crack in lower
portion. Cannot follow crack beyond lower bevels.

1+88 - Substantial cracks, wide open at the ceiling and con-
tinuing down both walls with lower portion showing concrete
deterioration.

1192 = Cracks with lcakage 6' up. Cracks do not extend down
tight wall.

2+10 - Construction joint substantial deterioration thru side
walls and bottom bevels. Efflorescence present. Joint
apparently surfacec patched to correct pour irregularitices.

2426 = End of tunnel. Cold joint between shaft walls and
tunnel is large enocugh to put entire haad into. (2" wide x 8"
deep)s  Can sece what apparently is aggregate backfill thru
crack.  Heavy secpage 6 inches above channel.  Water [lowing
through joint between shaft wall and tunnel. Overhead joiat
in very poor condition with substantial amounts of concrete
missing.

Outer face of shaft in the tunnel in poor condition and in
neced of repair. No substantial lecakage at this time of year.

Inlet shaft is 6~1/2' x 8'. Right side wall showing scepage
20' up.

Adjacent to Concrete Outlet Box Culvert

Outside the outlet channel at the edge of concrete spillway
is possibly up to three ‘ferct of erosion below the bottom
cdge of concrete apron.

Downstream Side of Embankment

A. Most of the riprap at toce of dam adjacent to the outlet
appears to have croded away or wasn't in existence pre-
viously. Therc is only a scattering of riprap.




32)

33)

G.

Attachmentécf
—4-

Water depth at concrete outlet/apron is 1 foot deep
at time of investigation.

No apparent toe seceps on right side of channel outlet
above outlet pool elevation.

At left side of outlet channel:

1. 15 foet left of centerline of channel, a 6-7
inch stcel drain pipe flowing 1/4 to 1/4 full.
There is a 6 foot vertical slope above the pipe
outloet.

2. 25 feet left of centerline of channel is o por-
forated corrugated metal pipe probably used tor
a toe drain. There is no apparent flow {rom the
submerged outlet but through the perforations there
is scepage, but not monitorable at this time. There
is considerable sloughing around the underdrain.

At the left abutment there is a 3 foot wide by 2 foot
deep qully proceeding up the slope from the toe,

Two gullies on left side of the dam cembankment are
approximately 10-15 fcet above outlet pool clevation.
Picture of gully showing M. Horton in it mcasurcs

5.5 fecet wide by 3 feet deep. These two gullies are
possibly in the natural slope and should be checked by
survey.

Downstream embankment except at toe and gully left
side of dam looks in good condition.

Top of Dam

Roadway on top of dam appears to be in good shape, with
no sign of trespassing.

Upstream Side of Embankment

A.

Walking upstream toe, top of riprap at left side of dam
is 191.5+. Riprap is graded material, 2 inches to 12
inches, sparscely laid.

Upstrcam cmbankment looks in good condition. Trees
in embankment should be cleared.
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CHi.CY LisT
HYDROIOG IC Ao HVOZAULIC DATA ‘
ERGINLERILG DATA

DRAIRACGE AREA CHARACTERISTICS: Nnodvd/_ . 11.25 Sq. ml.

ELEVATION TOP MORMAL POOL (STORAGE CAPACITY): 192 MSL 133 Acre ac. ft.

ELEVATION TOP ¥LOOD CONTROL POOL (STORAGE CAPACITY): Samc as above.

ELEVAT ION MAX1MIRY DESIGN POOL: 192 MSI,

FELEVATION TOP DAM: Elevation 210.5 MSI,

CKRIST: Emvr;:qnvv Spillway

a. Elcvation 7 MSL

b, Type . vhcontrol!
tdeh | 150

ce VWidth i Rahary ikt

de length_ 3007+ R

e. location Spillover Beyond south end of dam.

f. MNumber and Type of Gates . Nonc.

OUTLET VORKS:

a. Type Over welr on riser structure g L
b, location At water edpe 'y dength of dam from south ol ulwcul .
€e FEntrance juverts 192 5 W

de Exit fuvearts TI56

es FEmorpeucy draindown facilities

24" diameter gated or*i‘-l“i‘_m_-.

.. —

RYDROMETEOROLOG ICAL GACES: None.
a. Type
b. Llocation
ce Records

MAXDUM NON-DAMACING DISCHARCE:
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F REFERENCES
1 Reference No. 1: Ricdel, J.T.; Appleby, J.F.; and Schloemer,

R.W.; Nydrometeorologlical Report No. 33,

“"Geasonal Varfatfon of the Probable Maximum
Preciplitation East of the 105th Mervidian tor

Avcas trom 10 to 200 to 100 Square Miles and '
Duratfons of 6, 12, 24 and 48 hours'"; U.S.

Department of Commerce, Weather Burcau, liydro-

logic Services Division, 1956.

E"‘

gl Reference No. 2: Synder, "F.F. Synthetic Unit-graphs”, Trans-—
E? actions of the American Geophys. Union, Vol.
@i 19, pp 497-545, 1938.
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MONTCLAIR DAM
List of Data Available
4 Furnished by:
P! [ ]
A Second Montclair Corporation
! 1. Plan - Contour sheet scale 1" = 200'; 5' contour (nterval.
; 2. Plan - Country Club Lake (Montclair Lake) 1" = 100'
! (] contour interval - 2°,
3. Plan - Development layout and contours = March 5, 1975,
ﬂ 4. Plan - Elevation and sections - principal spillway modifi-
| cations. Prepared by Bauer Engineering Inc., of
!% 3 Chicage, Illinois.
: 5. Plan - Country Club Lake overflow spillway knife gate plans.
y 3
4 6. General information and history in form of correspondence
| dated June 1978. :
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