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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigaticns.
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 1 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
enviromment 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. 1In 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 I REPORT
NATIONAL DAM SAFETY PROGRAM

BRIEF ASSESSMENT OF DAM

Name of Dam: Upper South Lake Dam

State: Virginia

County: Fairfax

USGS Ouad Sheet: Vienna, Virginia, Maryland
Stream: Tributary to Snakeden Branch

Date of Inspection: May 30, 1979

Upper South Lake Dam is an earthfill structure 850 feet long and 55.7
feet high. The dam is in a housing development owned by Gulf Reston,
Inc. in Reston, Virginia. Tt is used for recreational purposes and
lake front development. The dam is classified as intermediate in
size with a high hazard classification. The spillway is a 7-foot x
7-foot vertical shaft with a 4-foot x 4-foot box culvert through the

dam.

Based on criteria established by the Department of the Army, Office of
the Chlef of Enpinecers (OCE), the Spillway Design Flood s the PME,

The spillway wlll pass 787 of the PMF without overtopping the dam.  The
PMF will overtop the dam by 0.6 feet and will cause flooding in the
lower floors of the lake front houses. The spillway is therefore ad-
judged inadequate.

The visual inspection indicated that there was some erosion on the
downstream slope which needs correction. Seepage was also noted in the
embankment at the left abutment. A grouting program is currently in
progress with the intent of eliminating the seepage. It is recommended
that the owner, within 12 months, initiate a maintenance program to
fnsure correction of the above items.
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SECTION 1

PROJECT INFORMATION

1.1 General:

1.1.1 Authority: Public Law 92-367, 8 Aug 72 authorized the
Secretary ofwzﬁgwﬁrmy, through the Corps of Engineers to initiate 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 Commonwealth of Virginia.

1.1.2 Purpose of Inspection: The purpsose is to conduct a Phase
I Inspection according to the Recommended Guidelines for Safety Tn-

spection of Dams (Appendix VI, Reference 1.) The main responsibility
is to expeditiously identify those dams which may be a potential hazard

to human life or property.

1.2 Project Description:

1.2.1 Dam and Appurtenances: Upper South Lake Dam is a homo-
geneous earth embankment 850 feet long and 55.7 feet high from the
crest of the dam at elevation 350.77 to the toe of the dam at eleva-
tion 295.0. The slopes of the embankment are 3(H):1(V). The upstream
slope has a 10-foot wide bench at elevation 341.5. The crest of the
dam is 70 feet wide and a 4-lane curbed roadvay is planned to run along
its length.

The spillway consists of a 7-foot x 7-foot concrete riser structure
with a crest elevation of 340.0. The inlet stracture is openced on
four sides to allow water to enter and each side is equipped with a
bar screen to keep debris from flowing into the structure. A 4-foot

x 4-foot concrete box culvert extends from the riser structure through
the dam to the outlet channel. An 8-inch diameter drain pipe runs
near the downstream toe of the dam and water from it is collected in
an 8-inch ductile iron pipe which outlets to a manhole 170 feet down-
strecam from the dam. There are two 24-inch diameter sluice gates in
the riser structure at elevations 330 and 312.5.

1.2.2 Location: Upper South Lake Dam is in Reston, Virginia.
The dam is about 0.5 miles south of the intersection of Sunrise Valley
Drive and South Lake Drive.

1.2.3 Size Classification: The dam is classified as an inter-
mediate size structure because of height (55.7 feet) and a maximum
storage capacity (1406 acre feet.)

1-1
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1.2.4 Hazard Classification: The dam is in the vicinity of
homes both upstream and downstream. The iower floors of the lake
front homes upstream from the dam will be flooded as water approaches
the crest of the dam. Because of the potential property damage and
loss of 1life, the hazard classification is high. This classification
is in accordance with Section 2.1.2 of the Recommended Cuidelines for

Safety TInspection of Dams, published by the Doplrtm(nt of the Army,
Office of the Chief of Engineers. The hazard classification used to
categorize the dams is a function of location only and has nothing to
do with its stability or probability of failure.

1.2.5 Ownership: The Upper South Lake Dam is owned by Gulf
Reston, Inc.

1.2.6 Purpose of Dam: The lake is used for recreational pur-
poses.

1.2.7 Design and Construction History: The Upper South Lake
Dam was designed by Massey Engineers of Fairfax, Virginia, in 1970
and constructed in 1971. There were construction control tests taken
which indicated soil classification was ML-MH based on the Unifled
Sofl Classlflcatfon System.  The dam was Inspected by Schnabel Engi-
neerling Assoclates for a Phase I report in May 1978 and In December
1978 they also completed a Phase TI report. Schnabel Engincering
Assoclates' summary of conclusfons and recommendatfons from thelr
Phase I and II reports are included in Appendix V.

1.2.8 Normal Operating Procedures: The lake is used for rec-
reation. The pool level is normally maintained at elevation 340.0,
however, the level can be lowered manually to either elevation 330.0
or elevation 312.5 by opening one or both of the 24-inch diameter
sluice gates.

1.3 Pertinent Data:

1.3.3 Drainage Area: The dam controls a drainage area of 0.6
square miles.

1.3.2 Discharge at Dam Site:

Maximum Flood - Unknown.

Spillway
pool level at top of dam . . . . « « « « .« 422 cuf.8.

1.3.3 Dam and Reservoir Data: Pertinent data on the dam and

reservoir are shown in the following table:




Table 1.1 DAM AND RESERVOIR DATA

Elevation
feet
Item m.s.1.

Reservoir

Capacity

Acre Watershed
feet 1inches

Top of Dam 350.77

Spillway Crest 340.00

Streambed at the
toe of dam 295+

1,406 44

813 25




SECTION 2
ENGINEERING DATA

2.1 Design: The available information, in the office of the
owner, consists of plans prepared in 1970 by Massey Engineers and
Reports of Phase I & II investigations prepared by Schnabel Engin-
eering Associates in 1978. These reports were initiated to investi-
gate loss of water in the lake.

*2.2 Construction: The following description of the dam construc-
tion is based on the May 25, 1979 Schnabel report to Gulf Reston.

The dam was constructed as a homogeneous earthfill embankment
with 3(H):1(V) slopes upstream and downstream. The crest is 70
feet wide, at elevation 340.0, and will eventually have a road
across it. A clay core cutoff trench varying from 2 to 8 feet
was constructed along the centerline of the dam. Riprap and bed-
ding was provided from elevation 338 to 341.5 on the upstream
face for slope protection and a 10-foot wide bench was formed

for a future Macadam path.

At the downstream side, a rockfill toe was constructed below ele-
vation 300.5 with bedding and riprap extending up along the down-
stream carth embankment to clevation 312.0 for slope protection
against wave action after a future lower lake is impounded. The
normal water elevo {fon of Lower Lake will be elevation 300.0.

An 8-inch diameter internal drain pipe was installed to collect see-
page within the embankment. The drain is located in the embankment
approximately 100 feet from the downstream toe of the dam (sce Plate 3,
Appendix I). The intent of this system was to lower the phreatic sur-
face at the downstream side of the embankment. This drainage line is
carried through a manhole just below the toe of the embankment to a
discharge point in the Snakeden Branch downstream of the site of a
future (lower) dam.

*2.2.1 Geologic Investigation: The original plans for the dam,
prepared by Massey Engineers of Fairfax, Virginia, and dated July 1970,
include sixteen boring logs. The borings were made by Penniman and
Browne Engineers of Baltimore, Maryland. Figure 1 through 6 of Appendix
IV show the boring locations and the boring logs, as shown in the original
plans. All of the borings terminated in decomposed rock.

The depth to decomposed rock ranged from about 3 feet to about 18 feet.
The shallower depth were generally in the left (north) abutment area.
apparently, no laboratory or insitu tests were made in connection with
the borings.

*Information provided by Law Engineering Associates of Virginia.




In June 1976, piezometers were Installed to ascertain the nature of
secpage from the dam. Piezometric level readings were insufficient
to determine the extent and nature of the observed scepage nor was

a slpnltlcant correlation between the plezometric level and lake ele=
vation determined. A summary of this study 1s included in the opera-
tional record.

In October and November of 1978, Schnabel conducted additional studies
both in the field and in the laboratory, to determine the source of
the leakage at the left abutment and to check the possibility of ex-
cessive seepage under the dam. The additional studies included:

a. Field investigations
1) Drilling of six test borings and soil and rock sampling
2) Field permeability test in rock formation
3) Installation of piezometers
4) Dye testing
5) Additional visual observations
b. Soils laboratory testing

c. Evaluation of the current conditions of the dam
d. Proposed remedial measures

The six additional borings were located as shown in Figure B.
Piezometers were installed in all six after boring.

The following accomt of the field investigation results is based
on the December 4, 1978 report from Schnabel to Culf Reston, Inc.

Ficld {nvestigations were conducted from late October to carly
November in 1978. The weather was dry throughout this period, and
had been for three weeks prior to the investigations. The lake
level was at about elevation 338 at the time of the investigations.

The test borings indicated the following embankment and subsurface
strata to the depths investigated:
Brown fine SANDY SILT

Stratum A: From ground surface to

Stratum Al:

about 5 to 29 f¢t.
depth 1n Borings
P7-9, 11 and 13

From existing grade at
the toe to about 10 to
14 ft depth in Borings
PZ-7 and 8.

and sandy CLAYEY SILT
(ML), embankment FTLL;
firm to compact density
(N= 16 to 49)

Gray rock toe FILL

Information provided by Law Engineering Associates of Virginia.
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Stratum B: Below Stratum A or A-1 Brown fine SANDY SILT

to about 25 to 35 feet and sandy CLAYEY SILT
depth, not encountered (ML) with disintepgrated
fn borings PZ2-8, 9 and rock layers; firm to
12, very compact (N= 9 to
47)

Stratum C: Below Stratum A, A-1 or Brown DISINTEGRATED
B to about 12 to 40 feet ROCK, very compact
depth, about 3 to 14 and hard density (N=
feet thick. 67 to 100/1")

Stratum D: Below Stratum C to depths Brown and green highly
of all test borings. weathered PHYITITE

ROCK, highly fractured
with disintegrated rock
layers; (core recovery =
21 to 100%. ROD = 0

to 58%).

Bedrock underlying the dam is phyllite rock of the Wissahickon
formation, based on observations of the rock cores recovered. The
predominant planar feature of the phyllite is its schistosity or
foliation, which dips in the rock cores from 30° to 80° from the
horizontal. Observations of outcrops downstream of the left
abutment indicate that the foliation strikes northwest, or about
perpendicluar to the centerline of the dam. Rock Ouality Desig-
nations (ROD's) measured from the NX cores recovered ranged from

0 to 587, indicating very poor to fair quality rock.

Most fractures or joints in the rock appear to be parallel to the
foliation. 1In core runs where recoveries were low, the cause was
apparently highly weathered layers or zones within the rock which
were washed out by the drilling fluid. Several excellent cores of
these weathered zones were recovered.  These zones, which parallel
the foltatton, represent zones of higher permeability and would pro-
vide direct scepape paths through the penerally poor quality founda=-
tion rock of the dam.

Field studies by Schnabel included the recording of water loss or
gain during drilling, and field permeability testing (the results
of these studies are included in Appendix V. Additional field
studies included dye testing and the results of this study are
included in the operational record. The results of these field
tests 1ndicate_5hat average permeability of Strata C and D rock is
about 8.1 x 10 ~ cm/sec which is much more permeable than the dam
embankment. Dye testing indicated that there was seepage through
the dam foundation.

*Information provided by Law Engineering Associates of Virginia.
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*2.2.2 Additlonal Ficld Obscrvations: Wetness and numerous little
ponds downstream from the rock toe were observed during the 1978 inves-
tigation. Moistened conditions of the embankment fill immediately
above the downstream riprap surface were also observed, partlcularly
at the locations of observed transverse cracking. In addition, water
was observed coming out of the rock fill toe at quite a few places
along the base of the toe. Erosion at the interface of the embankment
fi11 and both the right and the left abutments has apparently
worsened since the last field inspection in May 1978.

* 2.3 Operational Record: Seepage at the left abutment and exces-
sive wetness downstream of the dam have led the owner, Gulf Reston,
Inc. to undertake several inspections and studies. The most recent,
conducted by Schnabel Engineering Associates, resulted in the following
conclusfons and recommendations:

a. The source of leakage at the left abutment has been deter-
mined from the drilling of PZ-11, which 18 located within the
embankment and is about 3.5 feet higher in elevation than that
of the "spring". The interconnection of seepage water below
the disintegrated rock between PZ~11 and the "spring" caused
the drilling water and dye water in PZ-11 to flow out of the
"spring" under excessive water pressure from the reservoir.
The lake is therefore confirmed to be the source of this leak-
age.

b. The existence of seepage underneath the dam through the
highly fractured foundation rock has been verified from the
following {nvestipation results:

1. Almost equal piezometric levels were recorded in
plezometers located at the crest just upstream and down-
stream from the core trench. This indicates the ineffective-
ness of the installed shallow core trench.

2. The excessive water pressure at PZ-11 which was about
1.5 feet above the existing ground surface.

3. Piezometric levels recorded in PZ-7 and PZ-8 indicated
about 1 to 2 feet above the base of the rockfill toe.

4. The general wetness and softness at areas downstream
from the rockfill toe.

5. The numerous locations in the downstream valley where
the dye water was observed. The dye water was injected

into the foundation rock at PZ-9 located upstream at the
crest.

*Information provided by Law Engineering Associates of Virginia.
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c. Engineering properties of both soil and rock materials have
been evaluated by conducting both field and laboratory testing.
The results of these tests are included in Appendix TV, Both
embankment fill and overburden soils may be classified as sandy
clayey silt to sandy silt or type ML according to ASTM D-2487.
The.,materials also have an average permcability value of 1.5 x
10" " em/scc.  The underlying foundation rock is phyllite rock

of the Wissahickon formation. The rock is generally highly
weathered and highly fractured to the depth investigated. Fur-
thermore, the rock also possesses a prominent foliation which
strikes northeast or nbogs perpendicular to the dam axis. Fileld
f permeabfilfty of 5.1 x 10 cm/sec for this highly fractured rock
mass, or at least 100 times more permeable than the embankment.

After the reservoir was filled, seepage was observed from the left

E abutment and immediately downstream of the dam. In June 1976, the
Owner of the dam, Gulf Reston, Inc., had five borings made in the
dam. Plezometers were Installed 1n these borings and periodlcus
readings taken for about two years in an attempt to ascertain the
source of the scepage. Plate 7 in Appendix 1V shows the locations
of these plezometers, which are numbered P7Z-2 through PzZ-6 An
inspection report prepared in May 1978 by Schnabel Enginecering Assoc.
for Culf Reston, Tnc. contained the following summary of recorded
plezometric levels:

Piezometric Level Readings

Piezometer  Ground Bottom
Holes Surface Elevations High lLow  Fluctuations

(ft) (£t) (£e) (£e) (ft)

P7-2 352.0 312.0 317.0 313.5 3.5

PZ-3b 352.0 282.0 3155 309.2 5.9

PZ-4 352.0 292.0 311.1  307.3 3.8

PZ-5 352.0 292.0 3V71 3120 5.7

PZ-5 352.0 323.0 323 & 323 & -—

PZ-6 352.0 dry dry

(It should be noted that the lake level fluctuated between Fl
328 and El1 340 for the period while the readings were taken.
However, no significant correlation between piezometric level
and lake -elevation was observed.) '

*Information provided by Law Engineering Associates of Virginia.
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Dye Test

Dye was poured into test borings PZ-9 and 11 prior to the
installation of the plezometers to detect the possible existence of
underscepage through the rock formation below the dam. 17Tnis also
scerved the purpose of further verifying the source of scepage at
the left abutment. The dye used was Sodium Flourescein. This is a
dark red powder whose color changes to yellowish green when dissol-
ved into water. The original color is restored when the dye emerges
from the ground and it forms a very thin and light-reflecting film
over the ponding water.

The dye was pressure injected into Test Boring PZ-11 below the depth
where the loss of drilling water through the seepage area was obser-
ved. The dye water came out of the seepage area within five minutes.

Dye water was poured into test boring PZ-9 early in the afternoon

on Thursday, November 2, 1978. The first evidence of dye spotted
downstream from the rock toe was on Saturday, November 4, 1978, which
was about two days after 1s was injected. There were numerous places
within about a 200-foot stretch in the streambed below the rock toe

where the dye water was observed.

2.4 FEvaluation: Based on the information obtained from the geo-
technical investigations conducted in 1978, it is recognized that a
serious seepage problem exists and that remedial action should be init-
iated. These investigations have not considered the effect of the see-
page on the dam stability nor do they contain sufficient strength data
of the dam foundation and embankment materials to evaluate the stability

of the dam. '

*Information provided by Law Engineering Associates of Virginia.
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SECTION 3

VISUAL INSPECTION

3.1 Findings:

3.1.1 General: The results of the 30 May 1979 inspection are
recorded in Appendix III. At the time of the inspection the pool
elevation was at 340 feet m.s.l., which is about normal. Previous
Phase T and TT inspections were conducted by Schnabel Enginecering
Assoclates In 1978, A summary of the conclusfons and recommendat fons
of the reports can be found In Appendix V. The ground adjacent to
the abutments was covered with grass and small shrubs. Surface ero-
sion, observed in the arca of the left abutment, was probably the
result of vehicles driving along the slope.

3.1.2 Dam: There are no obvious horizontal or vertical misalign-
ments in the dam. At the left abutment about 30 feet below the crest
of the dam, scepage of about 5 gpm was observed. A piezometer tube
was installed by Schnabel Engineer, in 1978, just above this spot.
Water was obscerved overflowing this tube at 15 Inches above the surface.
Gullies were formed in this area which are due to surface water. The
water flows along an carth road down the face of the embankment at the
abutment. Wetness and numerous little ponds downstream from the rock
toe were observed during the 1978 investigation. Moistened conditions
of the embankment f111 immediately above the downstream riprap surface
were also observed, particularly at the locations of observed trans-
verse cracking. In addition, water was observed coming out of the
rock fill toe at quite a few places along the base of the toe. Ero-
sion at the interface of the embankment fill and both the right and
the left abutments has apparently been worsened since the last field
inspection in May 1978.

%#3.1.2.1 The dam appeared to be in good condition. The crest 1is
now serving as an unpaved road. There is no indication of settlement
of the crest of the dam. The upstream slope was covered with grass
and weeds. Small gullies were observed at several locations on the
downstream slope, mainly near the center of the slope and adjacent
to the road at the left abutment. These appeared to be created by
vehicular traffic. Some sloughing was associated with these gullies
indicating possible settlement and/or seepage. In some places, sand
was noted on top of the riprap.

At both abutments, runoff has started erosion where the fill meets

natural ground. The area downstream of the dam was damp for 200 to
300 feet although no flow was observed.

*Information provided by Law Engineering Associates of Virginia.
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3.1.3 Appurtenant Structures: The outlet culvert has rocks in

the apron area between the wingwalls. The rocks reduce the capacity
of the culvert and should be taken from the waterway. The toe drain
outlets into a manhole below the dam and then carried by pipe to a
point below the lower dam which is now being constructed.

3.1.4 Spillway: The spillway 1s a drop inlet type, 7-foot x
7-foot concrete vertical shaft, and is in good condition.

3.2 Evaluation: The areas where gullies were detected and
other signs of erosion should be repaired to prevent further deterior-
ation and action should be taken by the owner to eliminate the vehic-
ular traffic on the embankment and abutments. A grouting program was
in progress at the time of the inspection to eliminate the seepage
described above, however, it was not complete and the seepage was
still occurring.




SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedure: The reservoir is used for recreational purposes.
The pool level is normally maintained at elevation 340.0, however, the
level can be lowered manually to either elevation 330.0 or elevation
312.5 by opening one or both of the 24-inch diameter sluice gates.

4.2 Maintenance of Dam: Mowing is done by the owner. There is
presently a grouting contract in progress to stop the scepage through
the embankment and foundation material. Surface marks of cars or motor=-
cycles reported to be evident, were removed at the time of Inspection.
The dirt road at the left abutment should be removed or barricaded.

The riscr structure and the 4-foot box culvert appeared to be In good
condition. The outlet for the box culvert, at the downstrcam toe of
the dam, was partially blocked by debris which should be removed.

4.3 Warning System: At the present time there is no warning
system or evacuation plan in operation.

4.4 FEvaluation: The present grouting program will serve to
address the secpage problem. The road at the left abutment should be
removed and debris at the outlet of the principal splillway should be
removed. A routine maintenance and inspection program should be
initiated to help detect and correct problems which may occur.




SECTION 5

HYDRAULIC/HYDROLOGIC DATA

5.1 Design: No data was available.

5.2 Hydrologic Records: None were available.

5.3 Flood Experience: No records were available.

5.4 Flood Potential: The PMF and 1/2 PMF were developed and
routed throupgh the reservoir by use of the HEC-T computer program
(Reference 2, Appendix VI), and appropriate unit hydrograph, precipi-
tation, and storage-outflow data. Clark's Tc and R coefficients for
the local drainage area were estimated from basin characteristics.
The rainfall applied to the developed unit hydrograph was obtained
from a U S Weather Burecau Publication (Reference 3, Appendix VI).
Losses were estimated at an inftial loss of 1.0 inch and a constant
loss thereafter of 0.05 inch/hour.

5.5 Reservoir Regulation: Pertinent dam and reservoir data are
shown in Table 1.1.

Water flows over the spillway to Lower South Lake in the event water
in the reservoir rises above elevation 340.0. The spillway is a drop
inlet type, 7-foot x 7-foot vertical shaft. A 4-foot x 4-foot box
culvert from the drop inlet runs through the dam to the Lower Lake.

The storage curve was calculated by use of U S Geological Survey Quad-
rangle Maps. Rating curves were developed for the spfllway and non-
overflow section of the dam. In routing hydrographs through the reser-
voir, it was assumed that the initial pool level was at the spillway
crest.

5.6 Overtopping Potential: The probable rise of the reservoir
and other pertinent information on reservoir performance is shown in
the following table:
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Table 5.1 RESERVOIR PERFORMANCE

Normal Hydrograph
Item flow 1/2 PMF PMF (a)
Pecak flow, c.f.s.
Inflow 3 3,810 7,619
Outflow - 420 1,631
Maximum pool elevation
feet, m.s.1. 346.2 351.4

Non-overflow section (elevation 350.77)

Depth of flow, ft (b) - 0.6
Duration, hours - 3.3
Velocity, f.p.s. (d) - 3.6

Tatlwater elevation,
r(‘l‘t, m.H.l. 3001:

(a) The PMF is an estimate of flood discharge that may be expected
from the most severe combination of critical meteorologic and
hydrologic conditions that are reasonably possible in the region.

(b) Normal flow depth
(c) Normal flow velocity
(d) Critical velocity

5.7 Reservoir Emptying Potential: Two 24-inch diameter sluice
gates in the drop inlet spillway at elevations 312.5 and 330, respec-
tively, are available for dewatering the reservoir. The gates will
permit withdrawal of about 110 c.f.s. with the reservoir level at
the crest of the spillway and essentially dewater the reservoir to
elevation 311.5 in about 10 days assuming an inflow of 3 c.f.s.

5.8 Evaluation: Based on the size (intermediate) and hazard
(high) classifications, the recommended Spillway Design Flood is PMF,
The spillway will pass 787 of the PMF without overtopping the dam.

The PMF will overtop the dam for 3.3 hours and reach a maximum of 0.6
feet over the ton of the dam, with an average critical velocity of 3.6
feet per second.

Conclusions pertain to present dav conditions. The effect of future
development on the hydrology has not been considered.




SECTION 6
STRUCTURAL STABILITY

*6.1 Foundation and Abutments: Soils found in the dam foundation
and abutments are generally clayey silts which are generally about 10
feet thick and overlying a layer of disintegrated rock which is about
3-14 feet thick. Bedrock consisting of highly weathered phyllite
underlies the disintegrated rock stratum. Both strata (disintegrated
rock and bedrock) are highly permeable. The cutoff trench generally
extended into the disirtegrated rock stratum.

6.2 Embankment:

*6.2.1 The dam is a homogeneous earth embankment constructed with
ML-MH type solls., The embankment is 850 fect long, 55.7 feet high, and
with a 70 foot wide crest. The slopes of the embankment are 3(H):1(V).
The upstream slope has a 10-foot wide beneh at elevation 341.5 and 5
feet of riprap below a path at this elevation. There is a stone toe
at elevation 300.5 on the downstream side with a filter and riprap
extending from the stone toe to elevation 312.0.

*6.2.2 While the crest of the dam is wider than usual and the
relatively flat slopes indicate a probable stable design, no studies
have been made to confirm this nor is it known if any analyscs were
performed in connection with the original design. The effect of the
secepage at the left abutment and in the dam foundation and the poten-
tial for piping has not been evaluated. The cause of the displaced
filter bedding under the downstream riprap has not been determined.
It is also unknown whether or not any stability analyses have been
performea for this dam that consider the effect of the water level
of the lower lake.

*6.3 At the time of the dam inspection, a remedial program to
install a grout curtain at the left abutment and central portfions of
the dam was in progress.

*6.4 The dam site is located in Seismic Risk Zone 1.

*6.5 Evaluation: The visual inspections and interim Phase I and
II investigations have been adequate to determine the nature of the
observed seepage. The performance of the grouting program in progress
should be monitored by a qualified registered enginecer to determine if
any additional studies are necessary. The cause of the displaced
filter bedding material under the downstream riprap should be deter-
mined. Stability analyses should also be conducted on the downstream
slope that consider the influence of high water levels from the lower
lake. These analyses should include, but not be limited to an analysces
of rapld drawdown of the lower lake,

*Information provided by Law Engineering Associates of Virginia.
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SECTION 7

ASSESSMENT AND REMEDIAL MEASURES/RECOMMENDATIONS

7.1 Dam Assessment:

*7.1.1 The dam appears to be in sound condition except for minor
erosion problems on the downstream face, some improper bedding of the
riprap, the seepage at the left abutment and under the dam, and rock
debris at the outlet of the spillway.

Based on criteria established by the Department of the Army, Office of
the Chief of Enginecers (OCE), the Spillway Design Flood is the PMF.
The spillway will pass 787 of the PMF without overtopping the dam.

The PMF will overtop the dam by 0.6 feet and will cause flooding in
the lower floors of the lake front houses. The spillway is therefore
adjudged inadequate.

*7.2 Recommended Remedial Measures: After the grouting program,
now in progress, is completed, the performance of the grouting pro-
gram should be studied by a registered engincer to determine If any
additional studics ere necessary. Stability analyses should be per-
formed which Include the eoffects of future high water levels on the
downstream slope. The minor erosion and gullies on the downstrceam
slope at the abutments should be repaired. Should sloughing and gully
formation persist on the downstream slope, a professional engincer
should be retained to further study the problems.

It is recommended that the toe drain riprap be removed in several places
te determine if the filter bedding has been washed out. If it is evident
that the bedding material has been washed out, it should be replaced as
necessary.

Since it is a requirement that stability analyses be available, 1t is
recommended that such malyses be performed by a registered engineer.

*Information provided by Law Engineering Associates of Virginia.
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APPENDIX I

MAPS AND DRAWINGS




Cubin
John

------ wt Mills

ﬁON N

[’\. 74 "ﬂ\,. e N
‘.’,",;m} \ ,f,‘.\.\(

(

26mt.”

C v l' I \:‘Iv.nn‘ﬂ
ommun ey !
(Annandale Cany :-/ Ao Q s/
ANNANDALE .

)] -

\ ' ‘»-

Amdae +BOUTHERN
c a0
-

R &
X rv-ul‘“ &0 ’.:
i e e ‘

f : AR Forest (it
Flag bl % Heights
64wt —

b 4
 Cenmr \/ Ok no“

j *.Ju»< Hil
1o, "' ' wyaUN arioot /

T

.o —
"™
L

George
Washington s
Gront Mt Hintorwal

ndtin v

REGTONAL MAP
UPPER SOUTH LAKIE DAM




X,IL,‘L\P ::'1 ™)

- .:.. aaf ('ulu”l ,r 2 A B4 P2 \ J ( & ‘ f
- |

e . Wi i
L VIENNA, VA.—MD. i
i 1 N3852.5—-W7715/7.5
i
" 1973 it
PR e AMS 5561 IV NE—SERIES V834

‘ s VICINITY MAP
\ ' P Scale: 1" = 2000' UPPER SOUTH LAKE DAM

ARRE TN MAC K T ~»m
AL G

Agicinl : 10' Contours




R S AT AR

N

-~

Peadaas

N 2 . ‘ |
i /\ : LrPrew
A% . ‘

‘Qou.v Couwx e \

Mive @ Cadyew o=y

CILE _BPECSTON FATER Lk Biatavel BAiarse c8 ! 4 [5‘




N A A
=~ o Ce Re \ X |
B \\\ \\}\ = QA h ﬂ
St e _
A ¥ A |
]
\

[ TR SR Y

6 g s

AxE & Dawm )
/
N

MLL EL:3de
CLake Avca: A0Ac

avxe € Dam .
io::\b‘.om- oy / ;
. ~I AN AT LA

\ W TRL -
} e~y Lawe Aued A Ac
- "\_ % e

{7 4 & o / ~
i d gt ¥ ”
e "'ti- y 3 y / f : A
- ""',".- ,___,l/"‘ » ‘. Y '4
Jecldgr™ - ; - /e

Lecedw

Dot s bmisret s Cay oy

P W N ' -
s YL A — ikl |
\ |
? } \ Avt Wl e s atn Cann l
5 x S —

! v . .
RAIN/\GAF SHED L DATE  euLY 370 SCALE 5 0 i Y




nm, i 7
.\‘l\..l‘n:ll\l:tl...l\l‘l,tn:|\-\tf/, 4, § \ / ’
7 e T :wr / ® -
& |
b e | {
< {4
n ey
,MM [
23 !
.5. .
- o\ P
oo\ ¥
¢\ .
5y ) AL
e &y H |
son |\ i
< \
o5, PEY o\ |
s =23 \
\ v \ I
\ \ \ 1
\ & \ A
\ ., \ _.
o il
5 W \ g
@b \ {
L% A\ i
. \ '
\m, |
= \ !
. {
oz o 1
JUJV\ 3 |
- ¥ . |
-5 !
IS
{ iy
| L
’ S 1
(P RN :
a3 £ 8 W |
8o R s !
| |t »le 1 nt’h L
& g 78
A
} ¢ M. % DY ve 23
, A £ 3 ST\ & S 4
} 4 » 1181 ..“ S\ S ‘T
4 ~ 3N gt T - -
J -~ ¢ 1¢ } hNg Pe
y K 3, Ja { 95 a3
£ & y / A0 &
£ . 3 / ol oo ¢ |
.E X 1 d K &.4.
’ e 2 Sle8 +v ¢
%ﬁ(. ¢ ojz¥ 28 3
Y 0 :
/ J ” 2 .
4
U.. - A . w. H
w0 a
., = -
ar - 4 S
L « o % @
" Ile ¢ ? |
A

faise







1
Q o ol
N / 3
-
\l \‘7 -
< ¢ ’
k‘ p N
'\L “
- — < E— —~ —— 0500 % — I
~oTy ———— e . a—
—== ”““\"“T e e T M o, ki Rl g S A
L8 At B TN I o ATMERD, . W s 5
curors M DEPTH T T e T et 5 gl
NCH \ A e
__MAX OEPTH | Laisring Grede
NoTE
Tee Range In Deoth Of Cutolf Trench s
Agoromimare Only Treaching Sheil Eatenrd To
A Greoter Or Lesser O#pth 25 Requima Te
Expose Existing And Petenliol &reos
Of Grownd water See;oge
LS s i e —

SIWSEUEAREE - i U

; . ek
| ]

_SCALE 2y

Cewa

! Sress
'!'.f:--' R & NL

.

5'(’ T £ L 390,0° — -~ (N
i 7 ! 4-1"0pen:iog = e et SR By Slan his BEp =
| H ‘ Le-3 0p PPN v ‘"’_I// = And Beds 3y ; : .l: ‘

o { — 4
3 (le3d ' : : :
% ¢ L“:‘\.‘ ‘L"- L?“ L"‘l‘ l o
gl '_§ e e S e IK e “Z'/ 1 L :(*‘:;,"”,‘;Q
= e e £y Py e ) N T
R oir g dere L) o il . ¢ 398.0". 4-0"x 4.0°80X

220" y | .

FOUNDATIO o Bl
8 DROP INLET 199-0" -~ 199!
SPILLWAY __sohty. PpE |

SEGCTION ALONG GCONDUIT

e e

SE

l
R EU R S A E. S~ L A A PATEL B g=In - UG, SIS uspeprs s g, =R
€ GISTRICT FRIRFAX © I’ |

CE* TFRY

TMASTEYT ENGINFERG CUNSULTANTS ‘"—[F' | ‘p 5 é F STON

'



Fiiter wate 2/ 8
Lran Fies

o O:TWA‘,_
B SN e

Lristing :,11. H
ey

3

=

ENDWALL

RaTte 3 NTS,

_UPPER DAM £ LAKE 4

ON'S'DA;\" 3k L . 1arc [sehee a3 e

¥




it | i T U AR A AN 4% <

FON CLASSIFICATIoNn

RS Clayey » POSEEE o Sl Ll

Far Sivy Pove

£ Doy sy Graves SO~ axiv (0w Fives
o Moy graeed g oare’ or Joavel Fors
Sw-IC Soivy CRyty Jerd @asuce

_~ B e T i

LUWE 7o sass of 453 ste a-w
TPy N roe 8, I
e v e Ardow mocaieevd
2era” e Hghy weriberes
o d

e e
0€0000o z0e¢®
-
.
B

——

$ Lo agec2azote O —

S / g
For AR iak e R

90006 8 ®900c0 0 .o

gy TR B REEE 08

{

S T

|
|
|
+
I

A LAwE LEWEC
ko ELEY 3¢D {

Soros s
i TRE A~
{ Mar DEP TN e e

-~
| WEATVERED

} R S

r

P —— ——

RAAARY R UAMEL BB AR Ta P

|
+

r
.
>
(=4
o

e
-~
»

A*

|
1
:

' i
! ® A

,
y
Y

]
|
A
=
e
i
|
{

|

|

H \

| Eaisting
{ Grade—='
|

'

o

€ Box Culv.

,’[ | T
Eproting L L Iy
%4 (Lowe” Dam )
T i Y —— e e MY D
| | wrarweeio {4 {

foce b i

2 3
N T T T T T LT, § S SN BT



e

el oy

iBwer nEarweeso @oce
:_Am,‘.," s = e e

I

&
X

e g -t

BADIAN A~ O ‘

SOIL BORING LOG

J-/ seuvo &cev
‘3% 9¢
aaer T | o T FaE—
EEVARCRS
i 2 s
4 ¥ S van r,’:,-‘.,;;.‘;‘*

Clogey 24

e
.
Aoan Ssyey sory

s goor-re
=4
T
T s
oc 4

.

e e

eevo fiev
« 302 o8

- ;T

\ Frocw T Jai A -
I o,‘.- | BESC@ Loy
,om—t P )
Scpars chs o
3 e
i L .

Avwr olgty ot

o
Sty
-
-
“~

EZ — 1OV reck Fvyvents
9 _
.
(3] -
vy -
) w4 |Broan 8 Yy somg
“ 1‘ i 5
|

»
rouy
-

wpeI)
e

& 27

(F7d mem

ELO
LESCRIOT IO
AL ==
(Brown cleyes 3

VE L

Py
breas Clayey o *
VTCcoMBO e Tec e

2T
OESCE 1T 104,

Brea - clagey

ot =
18 cun clyey o7
¢ goorve

’ s
Brvans Telemnerrs
o d
Z / y CRwO Ece.
b" 7 195 5
o | cazs Ry ELD
e < dad ,‘n‘,"’ i £ DESCOIOIIONs
s o
- 13 .
i
4s
A — i el g
v PP L SN e
1 s b
= s
aicint - s
(7] 7
T 1 Vocons w ity ciny .
L%} | s
1 e ¥ ST
B =0 e
SSS——) JSORN) ey s S RORPRRN—

Rrate 4 MTS.

UPPER DAM 8 LAKE 46 058

ELS

VER "¢ *




(e o T - i er o = S e =
1/ ’ " ,:"L ’Twu'u‘j’o w f\/./‘. 07;',; ['I;:" AT
4,07 7% 4 1! 2 S 2 -l W4 Rrpgy :\\\\\
s U e SN R e T i | R e
: e’ ana TR e
; v Rt | 58 T, s ko
‘ . x,f,aundghqo 2 2 2 -] ; Q*’éb’:# - ‘\:;—_0
i [ ¥ N \¥ \r/{'
oA i e S
| or@r i f & -
;, 7y - 2
¢ .

gy | 5
{ x |
o | ]
| i |
| |
i |
| ‘ ?
(340 | A 1 — ;
: : v
i | 5
! | i ! .'
| | »
. | il T
| i il o 7 |
| ! Q i
1330 | i *. —
! ‘ r " .
H < !
, | ~ |
‘ 1 @ i
i1 i i
| 1
i | (] i
{ |320 | il ! et
| i | |

| |
|
310 I , o SR pge 3
’ (bW | @ - | ;

’ b
. | ot
B i .

debdoil, o 11
|

L & i b i
oF Beacys T

FC av . wt  Fioerieg i
i L L me—
J e A0

—f Gy

B T e e it
L - R .»l..,n’ « « i_a'{*- 3 l’_‘"
- —— vy ®
Mgy n'.':.nazl.'a

.
1
]
oty i

| )

2 |
290 "o gk, T mr woc | e wir e o b B USSR EESOCAES
WY 1 s ACHAPCTT | . Qiaere 7
I - ooCH | AP g i ;
| ryace ]
! . AR V(AI’." O‘."; SI ' |
RS M | Bt fa ol N ol
L 6 5 4 Aeaemenrs 3 2 / 0
. ™ o
T Y T T YTy TR ganse.. | B o - : ol St

n

ks i, RN T e 5D CENMTTMUILLE DISTRICT FARELY




i dahaath ) Lo

T R N S =

o

SOIL BORING LOG

COUD e v 36 . - "J
_+30e a0

[caze Tsazox e d x

| 8/7 8/ | SESoXDdrioy !
v H 4

H } : g

| 3 | oroais cragay seied
|78 :
1 |

LT
| OESC@Origa

3 - = 4
g

fwcomavaes oce
H +
’ & |
Rl
Sowr Tecamoeres

roca

N A EFT
* &08 7o |
CASE  gpac. | Ao
27 o | AESCROTCA
12 | & ! |
- Q@ —
Pasre |

Sroat Tecrsmperes

rovd

/73

"Brown Feiomwored |

o= |

- - -
|
o3 2 |
A ! FrEe O !
| &% b/~ oesceeriov |
+ . - s
A R Broues savay croy
| El
HIC }
- 2 =
- - e | Mvons oecomesyes
- — . L
s
- 4 i
e 2 y
=3 T Rcwn somey can
B Toi | 7aveamveses ~oed
{
| oo >3
) »
{
'
R
1< LR ]
| Ocrrn cage | snnpy I ECO
--’ s Og- | DESCO LT o0
S } s 5
" - 4 ey . ~
P— . )4 ’ _: A '.“-." £ Py ey
L = { |
' . O \
* -
- .- - A {
: . > RS-
$ | I T gta
v o ! |
a4 R 4 { {
R i : | |
. | wo L {
P . - i - o oo
& : e o
e ]
4 |
(& va- o0 e
{ o d
| \
|
sas \
L4 l * . Vl

————

TTTTTTT

[

IR
it

LN

walan

h

1

I B

2 3 SanD Eie

3¢ 23
- cage | PO/ | e O
&2 | L | EAETCNAI s
. . - + .
| EALE { e 4
DA I Orowr Clayee siiv
& F 5 |
I
2 !
faee—t
E o s%
~ . 3
a0,y "

22 B }

T0

AL TN

fon

I
.

re | CASE ELD
~r & e OES I AT ION
! : 1 o —
3 | et prey M COCEuus
P ez Crogoy o °
+ 4
- 1 =
: T & —,, Srown 2Ty Cley
e %€ ¢ gue-ra roca
3 A
e
spea i [ e SRR 4 —
| "'4’
| = e .t
= ! = “ sl

-4
FELD 1
~ | OESCRPT IORS
—_— 3 By SR —
I= ’ El P S oa 3 Ty suvrey
& P - cay
S = > {
| g i
s ; & G omn~ Creyey 903
By : T—— " | soecommoses ~out
o ’ ) |
_4 { & | ! s {
7 D CwComOssed
- X : PN o
” .
Ao
 SEEEEERAREE P 1. =k ]

N
3

¢

T TGewo ecev
- 3008

T o&orsw case | sP0aC
24 87 &%
— ° ~ - - -
= -
- 7
-3 — g
VAR Ld
£} B
. )
| . I |
| T £ o4 . |
5 &
. 3 i
L% o il srass cocamseres |
. { b e <
[ i 1 i - - |

Bay e w

. " 4
P cese A o ELD

i Pl A e oFSs Priod

o >
- - .

- b & v . e v |

, P r_ - & |
—- % 3 !
. i

L . |
. ' -

- v ® . iR ey P |
! . I T
[N
- | |

ol re |
e [ & ] s AT
. ) '

-y | seev 1 . i
L -k ‘ L = il

RAate S N.TS.

UPPER DAV B | AKE




s

Rer.ve AUt Perviows Mate v = Fiy5 ']
ompacted

Stream 5‘: ‘»."i Sepioce (
o ( e

/ o U

€
wera

{no

-

v 4 - { ANy
' S o

\
Y
LN 553540 W

S o R e P S SRR R S e I LA
- b \

o

|
|
|
]
3 Gt
-«
d | -
! w
' { <
: 1
i :
' )
} ) N,
! 2
4 i e
| KNer 133¢ i .
, Vs :
AN 8
- { ! S T = & :
ol ¥ - "“,'js_q_, = 4 -

} ¢ > g TR S S .
| one. Lragig . Niek - -

SHatleniug Rabeve T- & Ot Dawm



. mrrree
. v
b .
\ ‘o "\; ; 1 ""‘I{"‘" ¢ -
‘l :‘\ *31 6:. 1/ i o { -y 1
> Q[ q §“ £ 'R g P 4
& [ 1 v "™ Vol
i SRR g’! R \ : / j
: i o/ 7445788 -
s PLAN VIEW

300

290

B

..s.f}.‘i._ SR : "‘// Stod 5 0am uu'— }
Ver 125" | v 19
7%

i Hor 1+ 50 i
{ { i 7
| ORI SN oI e et IO LTINS 0 A TNt < N Y
j 5 6 y/‘u 212"« 8728 €
(Stataning refers to & of Dent] %/

A

12 ct Blind 7]

ROCK FilL g‘]‘ o Daaggoey o | 2 |
PROFILE- TOE - : i .‘..1. B goceim |

T 8Ppe Cop
FILTER DRAIN MANHOLE
SCALE. —‘ b-"' 0" {
PIPE DRAIN - . g phet
P s E Oio Y’P:r'o:; we ."L‘.’i;c'n.e >
&8 7o

U wccgr3coo

e 3
@ _Scace Yo e

STONE FILTER ANC STONE FiLL-
Meet ng The Following i:3del.cns

Lncuqe = qradiatioos of stasn © tar

Srae Bavrsnon-duiy 19 N
{ Firre S woterial
T 83 TR . nes St 1 411 Chowas Fmaeqian materreey o b
< I. s 1 2 s T dvehie i gipe o contra®
< POl o Ao < Dalate Nidar dras pic o=d ¢
3 ! wates sl betweas o 5200 &
e > t 4 < Shaw Plald wessiremant oF reck Full
> ¢ 2 : § e w place
>
< b
- { -V_ +
« f 2
L
2 T 5 s i
3 i i i
: fe 05" | t
< S - - e
< e 23 2+ T
% e % ~ 00
& e2 0% - (54
- | i | 65% - as
3 # 20 30% - e0%
= ® %0 8% - 2% 1
; r i #6%
Yy TR "o
‘. 00 | %> 5%
R / ¢ 3, c \ s 0° J
BRZ . crane Filler Matenat Shogid Ge Nolars T oy
Canrt Mo F The £y ivementy - - i g
f { Fre Bova Aggreqotes InPhe vo Dept Y1 |
| 1
l { CFf Meys Spriifice’.ols 1R
’(\ ! ©| Bitumast
: (s i | | 4 L}
{ ¢ PR ! Gan! i° ] 4
{ e 4] o B t 1
! Fleladad .4l - '
{ - Ny '
Va2 - 1 .
s ] ' | | i
s ) - | . .
-y W e { 4 % 7 Tl
{ & ' Concrete J |
- | Crogdi
" £ - { ts
-3 Rk '
< . . R it ) ]
=3 COMCRETE CRAD
4 e oA o
- BERLE 4, 40 3 ”—r

WATER __STOF

- UPPER DAM AN LAKE
- 4 2 5 -
B-SURFACF DRAINS &

- )




PUN SR

e -

- . ~ v’ -4.' yr
J 5 nendelic s
¢ 1z Hetr 185 gNd ¥ 783
’ f i Cfie i o ?
Fic & &rn
$ s'ake re.mi sad foor g shrailbe sunpnocrted s the
p i re than 4 0
ore Raod « shall b held
/ s sw¥abie ihairs
y g i 3
p o am
¢

Chamior o deck peams and exp ;- ed edges stove Lake Level /T

snates =sail.canferm 1o 4 ST M B308-67and
srablé spe: fcations meetng fhe engifiezrs approval
v od of we = @ and 1~z Filler mgter gl aall meef with
v recommenda: ins The entire assembly shall have o
duil mefalic o ovide sppearance

S

W IBanner

the maonufa

ATl conerele sh s A3 rh *57 stone aggregate
<

» 19 ATt ar OF lemases s

i
%
¢
N
1
i
1
i3
£
i1




g

<=

s < :
i gNLL & 340
3 ‘ -
7 o Fhosling fI
o “ap w shind tlange p
Q\ \; gate 5t ) ooited fo majl =
b
. with 3 5.0 bolts
- /4 f

. ~
oy
4
Sl
. £z - g2 325
3
8" Coast wap Filornge wan Sittny
ary Burd Fianges, Feced 479
~Oeitted, 454 (130
3 & e Ty e !
o 5 4 = ol
o J0 S
‘ anciete §e
i ’ / p . s v
o ’
\
|
.
remporcry Desin Ty 8= #3 Oerirg
Corarrastigr Dran (oA rall e Cioaet
ELEVATION A7 BosP £r 9y & 17 Bmite s Do Kigeges
drd Coppsd Wil C »irete
,

! -t
- 3¢
wolex i 4’. ¥
“Tanchar dalts
e Mo Rl
’ i v * 3
t . . -
- " e
G " 1
~ v . .
1 . .
"1 N A
A e +
L . .
"3 : e,
. -
BESET ;o =
R 04 p 7 ; g
3-..-’3,:~ a . Yr LR
angies we - e
. Sqeal spc
e
BAR SCf
.
9 4 .
£* At
LH™ 2
bex #nur ;
Top of dect &1 245 -
\
- ‘ o . .-

a2 ?
o P¥ =

-
' )
- A i
. \ p »
3 »
- " -
& —
- N . b
4 o R v &
3 % e :
2 9
: : :
.' 1
-l ! 2

REEN ASSEMBLY

Scole: 7'~

LE VATION

_UPPER DAM B LAKE P«_Q-_r‘_% '702_




APPENDIX II

PHOTOGRAPHS
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UPPER SOUTH LAKE DAM

PHOTOGRAPH NO. 1
Outlet Structure

PHOTOGRAPH NO. 2
Discharge Box Culvert




UPPER SOUTH LAKE DAM

PHOTOGRAPH NO. 3
Upstream Face of Dam

PHOTOGRAPH NO. 4
Downstream
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APPENDIX IV
GEOLOGICAL DATA
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Water Loss or Gain During Drilling

Loss or gain of water during drilling at each test boring loca-
tion was noted in the test boring logs. The loss of water occured
almost always at the contact surface between various subsurface strata,
particularly at the contact between Stratum C and Strata B and D
(disintegrated rock and highly weathered and highly fractured phy-
11ite rock, respectively). Loss of water was also indicated just
below the contact of Stratum A (embankment £111) and Stratum B
(natural sofls) in Boring PZ-13. Both PZ-7 and PZ-8 Indlcated the
loss of water while drilling through Strata B and C. However, water
was regained in both holes when coring in Stratum C (rock).

The amount of flow seeping out of the area located just east of PZ-11
was monitored closely during the drilling of PZ-11. The flow was
steady during drilling to a depth of 27 feet. At the same time, no
water was observed within the hole. However, the seepage flow was
immediately increased as soon as the drilling proceeded below 27

feet. From the test boring log, the 27-foot depth is about 2 feet
below the top of the disintegrated rock surface. Apparentlv below
this level joints are present in the rock which permitted the drilling
water to flow laterally to a critical point where an upward flow
erosion channel had been established In the past under the high pefzo-
metric pressure from the reservoir. The drilling water was then
forced up under this additional pressure head and exited togpether with

seepage water at the leakage point.

Field Permeability Test Results

Variable hcad field permeability tests of the rock and the
disintegrated rock of Strata D and C were conducted at the completion
of each test boring prior to piezometer installation. In most cases,
casings were driven to near the top of the Stratum C material
(disintegrated rock). Water in each boring was bailed to a depth as
low as possible. In Borings PZ-7, 8 and 11, the inflow of water
after bailing was so fast that it made the bailing extremely diffi-
cult. However, a reasonable differential head was introduced to
permit testing.

The test results were evaluated by using various formulae l1isted on
Page 7-4-9 of MAVFAC DM 7 Manual. These tests were conducted with
3-1/2 inch casings seated into the upper regions of disintegrated
rock of Stratum C, and after each hole was completed to the lowest
level penetrated. The computed coefficients of permeability, which
represent average permeability values of both Strata ¢ and D rock,
were as follows:




Boring Coefficient of Pemreability, k
No. (cm/sec)

10
10

105
102
102
10

103

PZ-7

PZ-8

PZ-9

PZ-11

PZ-12

PZ-13

Average all tests

L

Data on Materials

Available data on the embankment material properties has been sum-
marized in the May 25, 1978 report from Schnabel to Gulf Reston.
This summary 1is as follows:

Graduation Test

Unified Soil Classification: ML-MH predominantly
Percent Passing No. 200 Sieve: 69 to 807%
Liquid Limit: 40 to 53%
Plastic Index: 9 to 21%

(One sample indicated to be nonplastic)

Density Test
Laboratory (ASTM D-698, Method A)

Average Max. Dry Density
Optimum Moisture Content

Field
Average Dry Density

Average Moisture Content
Average Relative Compaction




APPENDIX V

SUMMARY AND CONCLUSION OF PHASE I & PHASE III
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I. SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS - PHASE I

Based on the engincering data contained in this report, the following
summary of conclusions and recommendations is presented,
a. The upper dam of Lake Elsa may be considered in the intermediate
category since its maximum height is 60 ft. We considered the dam to be
of a high hazard classification as there would be excessive and extensive
cconomic loss to the community both upstrcam and downstrcam of the dam.
b. The contract drawings and technical specifications for dam were re-
viewed for conformance wlth generally accepted principles of engineeriny
practice. Our review of design and construction documents, and visual
inspection of the dam did not reveal any serious deficiencies, except the
following: 1
1. Minor transverse cracking over downstiream embankment surface.
2. Suspected minor underseepage problem necar and below downstream toc
aof the dam.
3. The sand filter bedding is located at the surface instead of being
below the riprap at the downstream slope.
4. Rocks accumulated within the end wall structure of box culvert.
5. Minor erosion at ‘the upper elevation of hbstream slope protection.
6. A spring located at about El 330 at the interface of the embankmeny
and left abutment which is suspected to be the seepage water from
reservolir.
¢c. The lake level rising study made by Massey Engineers-Consultants
indicates that the drop inlet spillway has the capacity of passing either
a 100-year flood or a problem maximum flood (PMF) without overtopping the
dam, However, under a PMF condition the reservoir will rise up to a level
to cause first floor flooding for houses along the shoreline. The dam

will also only have 0.88 ft left as freeboard under this PMF condition.'
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2.

topped.

. ————.

d. Recommended measures for correcting the unfavorable conditions
arc presented in Section VI of the report. These recommendations

are summarized as follows:

1. Transverse cracking should be sealed off by itself once the
settlement is completed. These crackings will not impose any
danger for this low head, wide crest, and relatively flat sloped
homogeneous dam.

2. Install 2 to 3 piezometers on the downstream toe to observe
the exit water pressure in order that the exlstence of excesslve
pressures in the rock joints can be efther verified or disproved.
3. Resurface and redress the downstream slope including the arecas
where transverse'crackings occurred and:the riprap slope protection
and filter bedding.

4. Raise the upstream riprap by one foot to El 342.5 for slope

protection against wave action.

¢. The recommended procedures to locate and verify the source of the spring

at E1 330 are presented in section VII of this report. The corrective

measures including field exploration and grouting operation are beyond the
scope of this study.

f. The following recommendations and further studies were also suggested

in relation to the lake level raising study.

Raise the crest elevation of the dam to El 351.77 such that a 1:.88

ft freeboard may be attalned for the dam under a PMF condition.

Study the possibility of constructing additional discharging fatili-
tics, e.g. an cmergency spillway, to prevent’the houses from flooding
under a PMF condition.

g. A risk analysis should be considered on the lower dam and reservoir area

considering the most severe condition, i.e., if the upper dam were overt

SCHNABEL ENGINEERING ASSOCIATES
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We have prepared this report in accordance with gencrally accepted geo-

technical engineering practices, and make no other warranties, either expressed or

implicd, as to the professional services provided under the terms of this agreement

and i{ncluded in this report.
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I. SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS - PHASE II
We have reached the following summary of conclusions and recommendations
based upon the engineering data collected during Phase IT {nvestigation and pre-
sented in this report.
a. The source of leakage at left abutment has been determined from the
drilling of PZ-11, which is located within the embankment and is about
3.5 feet higher in elevation than that of the "spring". The interconnec-
tion of seepage water below the disintegrated rock between PZ-11 and the
"spring" caused the drilling water and dye water in PZ-11 to
flow out of the "spring' under excessive water pressure from the reser-
voir. The lake is therefore confirmed to be the source of this leakage.
b. The existence of seepage underneath the dam through the highly frac-
tured foundation rock has been verified from the following investigation
results:
ll Almost equal piezometric levels were recorded in piezometers
located at the crest just upstream and downstream from the core
trench., This indicates the ineffectiveness'of the installed shallow
core trench. |
2, The excessive water pressure at PZ-11l which was about 1.5 feet:
above the existing ground surface.
v 3., Piezometric levels recorded in PZ-7 and 8 indicated about 1 to 2
' feet above the base of the rockfill toe.
4. The general wetness and softness at areas downstream from the
rockfill toe.
5. The numerous locdtions in the downstream valley where the dye
water was observed. The dye water was injected into the foundation
rock at PZ-9 located ‘upstream at the crest.
c. We have also evaluatdéd the engincering properties of both soil and

rock materials by conducting field and laboratory testing. Their results
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are presented in Sections III and V of this report. Both embankment fill
and overburden soils may be classified as sandy clayey silt to sandy silt
| ' or type ML according to ASTM D-2487. The materials also have an average
permeablility value of 1.5 x 10-5 cm/sec. The underlying foundation rock
is phyllite rock of Wissahickon formation., The rock is generally highly
weathered and highly fractured to the depths investigated. Furthermore,
the rock also possess a prominent foliation which strikes northwest or
about perpendicular to the dam axis. Field permeability tests indicated
an average coefficient of permeability of 8.1 x 10"'3 em/sec for this !
highly fractured rock mass, or at least 100 times more permeable than the
embankment, ¢ i

d, Remedial measures fo¥ this upper dam are presented in Section VII,
The remedial work should “include the installation of a grout curtain in
the left abutment and ceritral portions of the dam at the location shown

on Sheet 3, and the arcagrouting around the leakage point if required.

r Ceneral requirements of grout holes, grout materials, and grouting pro-

cedures were included in the same section,

ei Other corrective measures, as addressed in our Phase I report, to
correct the unfavorable physical appearance of the dam should also be

implemented.

! We have prepared this' report in accordance with generally accepted '
gcdotechnical engineering ‘practices, and make no 'other warranties, either
expressed or implied, as to the professional services provided under the

terms of this agreement and included in this report.

We would recommend that the project specifications for remedial work

contain the following statement: g
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"A geotechnical engincering report has been prepared for this
project by Schnabel Enpincering Aasociates uning the guideline
of Dam Safety Inspection Program prepared by Corps of Enpl-
necers. This report 1s available to prospective bidders for
Informational purposes only and should not be considered as
part of the contract documents., The opinions expressed in
this report are those of the geotechinical engincer and repre-
scnt his interpretation of the subsurface conditions, ficld
observations, tests, and the results of analyses which he

has conducted. Should the data contained in this report not
be adequate for the contractor's purposes, the contractor may
make his own investigations, tests, and analyses for use in
his bid prcparations. The report may be examined by bidders
at the owner's office or copies may be procured from Schnabel
Engincering Associates at nominal charge.”

Teast boring data as shown by Drawings V78391-1 and -2 should be included

in the contract documents and made available to prospective bidders.
i

st BCHNADEL ENGINEERING ABSOCIATRS




APPENDIX VI

REFERENCES

. Vs Lo S o1 e el Vs s i
. cf i AR AR 0 bl b (3 Ll NV A A A L A 5.y e e B ;




LIST OF REFERENCES

1. Recommended :Guidelines for Safety Inspection of Dams, Department
of the Army, Office of the Chief of Engineers, Washington, D.C.

20314

2. HEC-I, Flood Hydrograph Package, Hydrologic Engineering Center,
U S Army, Corps of Engineers, Davis, California 1973.

3. U S Weather Bureau and U S Army Corps of Engineers, Seasonal
Variation of Probable Maximum Precipitation East of the 105th Meri-
dian for Areas from 10 to 1,000 Square Miles and Durations of 6, 12,

24 and 48 Hours, Hydrmeteorological Report No. 33, Washington, D.C.,
April 1956.

sabiiii




