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20. Abstract

Pursuant to Public Law 92-367, Phase I Inspection Reports are prepared
under guidance contained in the recommended guidelines for safety
inspection of dams, qulish‘d by the Office of Chief of Engineers,
Washington, D. 'C. 20314, he 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 available engineering data, the Phase I report addresses the
hydraulic, 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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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Beaver Creek Dam

State: Virginia

County: Henry

USGS Quadrangle Sheet: Martinsville West 7.5 Minute
Stream: Beaver Creek

Beaver Creek Dam (also known as Martinsville Dam) was built in 1955.
The structure is an earthfill dam approximately 835 feet long and 68 feet
high. It has a concrete lined spillway located at the right abutment and a
gate tower located at the upstream toe of the dam.

The dam, which was visually inspected on August 9, 1978, appears to be
in a stable condition and to present no imminent hazard, although further
investigation of the dam's stability is recommended.

The spillway was found to be able to pass 52 percent of the probable
maximum flood (PMF) which, as explained in paragraph 5.8, requires that it
be rated as "inadequate," but not "seriously inadequate."

The top width and side slopes of the dam have been constructed within
the limits of generally accepted practice and the visual inspection and
review of available data indicate that the embankment is stable. However,
the data were insufficient to permit an adequate evaluation.

It is recommended that the owner obtain design data from the designer
of the dam or initiate new studies to verify the embankment stability of the
dam.




Further recommendations include the development and implementation of a
warning system in the event of a dam failure, the institution of an
inspection and maintenance program, and the maintenance of a complete file
of design information for the dam. It is also suggested that future
consideration be given to enlarging the spillway capacity to meet inspection
criteria.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
NAME OF DAM: Beaver Creek ID # VA SN ©3270 3

SECTION 1 - PROJECT INFORMATION

1.1 General

Tk Authority: Public Law 92-367, 8 August 1972, authorized the
Secretary of the Army, through the U.S. Corps of Engineers to initiate a
national program of safety inspections of non-Federal dams throughout the
United States. The Norfolk District of the U.S. Corps of Engineers has been
assigned the responsibility of the inspection of dams in the Commonwealth of
Virginia. Gilbert Associates, Inc. has entered into a contract with the
Norfolk District to inspect this dam, Gilbert Work Order 06-7250-005.

Tl 2 Purpose of Inspection: The purpose is to conduct a Phase I
inspection according to the Recommended Guidelines for Safety Inspection
of Dams (Reference 1 of Appendix V) and contract requirements between
Gilbert Associates, Inc. and the Corps of Engineers. The objectives are to
expeditiously identify whether this dam apparently poses an immediate threat
to human life or property, and to recommend future studies and/or any
obvious remedial actions that may be indicated by the inspection.

1.2 Project Description

1-2.1 Dam and Appurtenances: Beaver Creek Dam (also known as
Martinsville Dam) is an earthfill dam, approximately 835 feet long and
68 feet high. The dam crest is at a nominal elevation 835 feet m.s.l., and
has a top width of 20 feet. Hand-level measurements in the field indicate
that the center of the dam is 1.5 feet lower than either end, at about
elevation 833.5 feet m.s.l.

The upstream slope is approximately 2-1/2 horizontal to 1 vertical, and
the downstream slope is approximately 2 horizontal to 1 vertical, with three
10-foot wide horizontal benches at elevations 820 feet, 800 feet, and
780 feet m.s.1. A 17-foot wide gravel road is located along the bottom of
the downstream slope for the entire length of the dam. Sketches of the
embankment and intake tower are given as Figures 4 and 5 in Appendix I.

The concrete lined spillway is located on the right abutment of the
dam. The spillway is a chute type cut through the abutment. The spillway
crest at elevation 825.0 feet m.s.l. at its lowest elevation 1is 170 feet
wide and has a lateral slope, giving the side nearest the embankment an
elevation 0.5 feet lower than the opposite end. Small concrete blocks are
placed at 3-foot intervals across the crest. About 200 feet below the




crest, the channel tapers to a width of 85 feet. A flip bucket forms a
small pool at the base of the chute, from which the chute continues at a
gentle slope and terminates at Beaver Creek. The total spillway chute
length is approximately 510 feet.

A reinforced concrete intake tower with a brick superstructure is
located at the toe of the upstream face, or approximately 200 feet east of
the crest of the dam. The tower is a hollow concrete structure which
regulates the flow of water from the dam by a series of gated 24-inch
diameter openings, at invert elevations of 770.25 feet, 781.50 feet,

790.00 feet, 805.00 feet, and 816.00 feet m.s.l. A horizontal tunnel leaves
the intake tower and passes beneath the dam and emerges on the downstream
toe on the west side of the gravel road. Inside the tunnel, a 24-inch cast
iron pipe (supported on concrete saddles) carries water to the nearby
pumping station. At the end of the concrete tunnel, the 24-inch pipe is
joined to a right angle tee and reducer fitting. From this point the
24-inch line branches to the right continuing on to the pumphouse and a
l4-inch gate valve at the end of the reducer fitting is connected to an
18-inch concrete drain pipe about 450 feet long, which carries discharges to
Beaver Creek. The 18-inch drain is the only gravity outlet of the
reservoir.

1.2.2 Location: Beaver Creek Dam is located on Beaver Creek east
of Virginia Highway 108, four miles north of the city of Martinsville, Henry
County, Virginia.

1.2.3 Size Classification: The dam is classified as an
intermediate size structure based on its height (68 feet) and impoundment
(5,680 acre-feet), in accordance with Section 2.1.1 of Reference 1 of
Appendix V.

1.2.4 Hazard Classification: The dam is located in a rural area on
Beaver Creek. A medium duty Virginia state highway (VA 714) and several
homes are located approximately 1/2 mile downstream of the dam. Based upon
the requirements of Section 2.1.2 of Reference 1 of Appendix V, the dam has
a high hazard classification. The hazard classification used to categorized
dams is a function of location with respect to people and property only and
has nothing to do with its stability or probability of failure.

1.2.5 Ownership: Beaver Creek Dam is owned by the city of
Martinsville, Virginia.

1.2.6 Purpose of Dam: The primary purpose of the dam is to provide
an impoundment for the city's water supply system. It also serves as a
recreational area for fishing and boating.
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12207 Design and Construction History: The dam was designed in
1948 by Wiley and Wilson of Lynchburg, Virginia. Construction was not begun
until 1954. The dam was constructed by the J. M. Bless Construction Company
and was completed in 1955.

1.2.8 Normal Operational Procedures: The reservoir is used as the
water supply storage for the city of Martinsville. The normal operating
procedure is to maintain the reservoir at the level of the spillway crest.
All inflows exceeding the storage capacity of the reservoir are passed over
the spillway. The average water use at the treatment plant is 4.3 million
gallons a day (m.g.d.) and it has a maximum capacity of 6.0 m.g.d. The
reservoir has ncver been drained and the 18-inch reservoir outlet is rarely
used.

1.3 Pertinent Data

1.3.1 Drainage Area: 9.71 square miles.

132 Discharge at Dam Site: The maximum historic flood at the dam
site is not known.

Spillway:
Baol Leveli at tepiofidami. o D D o . 9,640 c.f.s.

Outlet Works:

18-inch drain pipe with reservoir at
SpiflikwayseresE N s e . e e 3906 c.fs




i3 Dam And Reservoir Data: Pertinent data are summarized in
Table 1.1.
Table 1.1 DAM AND RESERVOIR DATA
Reservoir
Elevation Capacity .
feet Area Acre  Watershed Length
Item m.s.1l. acres feet inches miles
Top of Dam (Nominal) 833.5 212 5,680 11.0 1= 85
Ungated Spillway Crest 825.0 175 4,040 7.8 1.84
Streambed at Centerline
of Dam 765t 0 0 0 0




SECTION 2 - ENGINEERING DATA

28] Design: Some plans for the dam and a set of specifications
were provided for the inspection by the city of Martinsville. The plans
give a preliminary layout of the embankment and details of the intake tower
and the concrete conduit under the embankment. There are no dam cross
sections or profiles currently available. According to the specifications,
the dam is a zoned fill embankment with a central clay core. The clay core
was to have been extended down in a core trench to solid material, e.g. hard
pan or stable rock. The dam was also provided with five drainage systems.
Three of the drainage systems as described in the specifications appear to
be underdrains designed to reduce the seepage pressures within the
embankment. The exact location of the drains were not shown on the drawings
provided. The fourth system is a surface drainage system consisting of drop
inlet catch basins and a pipeline which were installed along the dam crest
and along each of the three benches on the downstream embankment slope. The
fifth drainage system is under the concrete spillway.

22 Construction: Some construction information has been
provided by the owner in the form of letters from the designer, from a
consulting geologist, and to a concrete grouting company. The letters are
included in Appendix IV. The letters from the designer and the geologist
concern the availability of borrow materials and the suitability of
alternate supplies. Reference is made throughout to the conditions at the
site and the quality of the work being performed. The letter to the
grouting company authorizes them to proceed with work on the dam.

253 Operation: No records are kept of the reservoir levels or
releases below the dam. However, records are kept of the amount of water
used at the treatment plant.

According to the owner's representative, soon after the construction
was completed some minor seepage developed through the left abutment.
Although the seepage was not considered serious, a foundation grouting
program was undertaken to eliminate it. The work was carried out in 1955 by
the Cusningham Core Drilling and Grouting Company. Some details of the
program are given in the authorizing letter in Appendix IV, but the exact
details of the grouting program are not known. Reportedly, the grouting was
ineffective at reducing the flow. The seepage situation was finally
resolved by the construction of a gravel drain to carry the water away.
According to the Superintendent of Public Works for the city of
Martinsville, the seepage was never considered a threat to the dam and the
attempt to eliminate it was carried out to satisfy adjacent land owners. No
seepage was observed during the inspection.

—



2.4 Evaluation: The lack of basic design data, i.e. cross
sections and profiles, makes it impossible to evaluate the stability of the
dam on the basis of design features. The specifications (Appendix IV)
indicate that certain design features, such as zoned earthfill, impervious
core, cutoff trench, and underdrain and surface drainage systems, were
considered in the design. The seepage through the abutment, although it is
now apparently adequately handled by the drainage system, should be measured
if possible, to detect any increase in flow.

Initially, it should be checked at monthly intervals. Once the pattern
of seasonal variation is established it should be checked semiannually.

- I bty et i i S
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SECTION 3 - VISUAL INSPECTION

Bl Findings: From all appearances the embankment spillway and
outlet works are performing well and show no evidence of structural
weakness. At the time of the inspection, the reservoir was full and about
2 inches of water was flowing over the spillway crest.

The spillway appeared to be in good condition. There were no cracks in
the concrete and the construction joints had recently been sealed with a
bituminous material.

The visual inspection of the embankment was difficult to evaluate
because tall grass obscured significant surface features. Scattered trees
from 3 to 6 feet high are also interspersed along the embankment. The
riprap along the waterline appeared to have been filled in with embankment
materials washed down from above, but it showed no sign of erosion. Heavy
brush also covered the upstream face of the dam. A surface drainage system
was found on the crest of the dam and on the benches of the downstream face.
The system consisted of concrete inlet boxes spaced at 150-foot intervals.
Presumably the boxes are connected by piping which carries the flow
downstream, but heavy concrete covers prevented the inspection of the
interior of the inlet. This drainage system was not shown on the
preliminary plans which were provided for the inspection. Reference to the
drainage system is made in the specifications provided in Appendix IV. It
was observed that the dam was 1 to 2 feet lower at the center than at the
abutments, but it could not be determined from the drawings whether this was
a design feature of the drainage system or due to post-construction
settlement.

The owner's representative reported that when the reservoir was
initially filled seepage appeared at the left abutment. A grouting program
failed to stop the seepage and the problem was eventually resolved by
installing a gravel drain to carry the water away. The seepage still exists
but was not visible during the inspection. Reportedly, the rate of flow was
small and the seepage was never considered a threat to the dam.

Several large animal burrows were observed on the downstream face of
the dam.

The intake tower was located in the reservoir and was inaccessible for
the inspection. Reportedly, all gates work well but because the flow rate
is controlled at the water treatment plant below the dam, their positions
are rarely changed. The outlet pipe is routed under the embankment through
a concrete tunnel. The erd of the tunnel was dry, indicating no seepage
problems exist within the tunnel.

| sl



The reservoir slopes near the dam were gentle to moderately steep.
Most of the slopes were heavily vegetated. The downstream channel is
relatively flat with low banks. The banks are also heavily vegetated.

3.2 Evaluation: The inspection did not find any conditions which
appear hazardous. The grass and brush had been allowed to grow to an
excessive height which severely hindered the inspection. The animal burrows

should be eliminated, and the small trees growing on the embankment should
be removed.
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures: Water for use in the Martinsville water supply
is drawn from the reservoir through the 24-inch outlet pipe under the dam.
The water is routed through a pumping station near the base of the spillway
and then pumped to the water treatment plant. The average system water use
is 4.3 m.g.d. with a peak of 6.0 m.g.d. During periods of low water demand
the system can operate by gravity flow. The inlet tower controls the depth
at which water is withdrawn from the reservoir, but the rate of flow is
controlled at the treatment plant.

The reservoir provides an adequate water supply capacity for normal
seasonal conditions and to date it has never been drawn down significantly
by drought conditions. The city has considered increasing the reservoir
size to provide capacity for meeting severe drought conditions. The
increased capacity would probably be achieved by the installation of
spillway gates on the existing spillway. This plan is not expected to be
carried out in the near future.

The 18-inch reservoir outlet 1s rarely used. The reservoir level is
controlled by the flows over the spillway.

4.2 Maintenance of Dam: Maintenance of the dam is normally
performed by the city of Martinsville. The city has recently repaired the
concrete construction joints in the ungated spillway by filling the joints
with a bituminous material. Normal maintenance consists of occasional
mowing of the embankment grass and cleaning of the stilling basin pool at
the base of the spillway.

4.3 Maintenance of Operating Facilities: Same as described in
paragraph 4.2

4.4 Warning System: None

4.5 Evaluation: At the time of the inspection, the vegetation
had been allowed to grow to an excessive height, indicating that it should
be attended to at more frequent intervals. A few animal burrows were
observed on the downstream embankment which should be plugged. A number of
small trees are growing on the embankment and should be removed. With the
exception of the above, the maintenance appeared to be adequate to keep the
dam in serviceable condition. The lack of a warning system is a serious
deficiency and one should be developed for the dam.
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SECTION 5 - HYDRAULIC/HYDROLOGIC DATA

5.1 Design: There are no hydraulic or hydrologic data available
on the dam except for the drawings of the hydraulic structures supplied by
the owner. Our evaluation of the capacities of the hydraulic structures are
included below.

5.2 Hydrologic Records: The stream gage nearest to the site is
the USGS gage #02073000 Smith River at Martinsville, Virginia. The average
discharge at the gage has been 1.2 cubic feet per second per square mile
(c.f.s.m.), based on a record length of 49 years.

5.3 Flood Experience: According to the owner, the greatest depth
of flow over the spillway crest has been about 2 feet. This level would
give a flow rate of approximately 2,700 c.f.s.

5.4 Flood Potential: The PMF, one-half of the PMF, and the
100-year floods were determined for this site by a method developed by the
Soil Conservation Service using regional precipitation values. The results
of these studies are given in Table 5.1. These analyses pertain to present
hydrologic conditions and do not consider future uncertain conditions, such
as urbanization or other changes in the watershed.

5.5 Reservoir Regulation: The reservoir is normally maintained
at the level of the spillway crest except for periods when water use exceeds
the inflow to the reservoir.

5.6 Overtopping Potential: The PMF, one-half the PMF, and the
100-year flood hydrographs were developed for the Beaver Creek Dam drainage
basin and routed through the reservoir. The hydrographs were developed and
routed using the HEC-1 computer program (Reference 2 of Appendix V) and
appropriate precipitation, losses, unit hydrograph, and storage volume
versus outflow data as input. Probable maximum precipitation (PMP) and
100-year precipitation data were obtained from U.S. Weather Bureau
publications (References 3 and 4 of Appendix V). A reduction factor of
20 percent was applied to the PMP as recommended for a drainage basin with
an area of 10 square miles or less (Reference 5 of Appendix V). Losses were
estimated at an initial loss of 1.0 inch and a constant loss rate of
0.30 inch/hour. The triangular unit hydrograph was developed from the
drainage area and an estimated time to peak of four hours (Reference 5 of
Appendix V). Information from field measurements and observations from
record drawings were used to compute the storage-outflow relation. The
results of these calculations are presented in Table 5.1.

10




ST Reservoir Emptying Potential: The time to drain the
reservoir from the level of the spillway crest to the level of the lowest
outlet in the gate tower was calculated assuming a discharge through only
the 18-inch drain pipe. No flow was assumed through the 24-inch pipeline
which leads to the pumphouse. An upstream inflow to the reservoir was
assumed at 1 c.f.s.m. or 9.71 c.f.s. Based upon these assumptions, it
should take approximately 94 days to drain the reservoir.




Table 5.1 - RESERVOIR PERFORMANCE

Flood
One
Percent PMF
Item (a) 1/2 PMF (b)
Peak Flow, c.f.s.
Inflow 4,210 10,800 21,600 ?
Outflow 2,930 9,030 20,700 !
Peak Elevation, feet m.s.l. 829.0 833.1 836.0
Ungated Spillway
Depth of Flow, feet (c) 2.1 4.4 6.0
Average Velocity, f.p.s. 8.2 12 13.8
Dam Overtopping
Depth of Flow, feet (c) - - 1.1
Average Velocity, f.p.s. - - 6.0
Duration, hours - - 6

Notes:

(a) The 1 percent exceedance frequency flood has one chance in 100
of being exceeded in any given year.

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

(c) The dam crest varies in elevation from 1 to 2 feet.
This depth represents the average depth at critical flow.
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5.8 Evaluation: Three spillway capacity ratings are possible
under the U.S. Corps of Engineers' guidelines: Adequate; Inadequate; and
Seriously Inadequate (Reference 1 of Appendix V and U.S. Corps of Engineers'
Engineer Technical Letter No. 1110-2-234). The screening criteria for
assessing the adequacy of the spillway allow essentially no risk of loss of
life from dam failure by overtopping. Experience indicates that very few
existing non-Federal dams were designed with such conservative criteria.
Therefore, the Phase I inspection findings will indicate that most
non-Federal dams will have an inadequate spillway.

A spillway is considered "inadequate'" if it cannot pass the PMF without
overtopping the dam. It is "seriously inadequate" if it is overtopped by
less than a one-half PMF that could lead to a failure of the dam, possibly
resulting in an increased hazard of the loss of life downstream from that
which would exist just prior to the overtopping failure.

The spillway capacity was calculated at 52 percent of the PMF. Because the
capacity exceeds 50 percent of the PMF, the spillway is not considered
"seriously inadequate." The PMF will overtop the dam at its lowest point by
1.7 feet for a duration of about six hours.

- 13 =
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SECTION 6 - DAM STABILITY

6.1 Stability Analysis: Data on the stability of the embankment
are not available for review. It is possible that the designer has
performed the stability analysis during the design of this dam, but because
of the lack of this information, the lack of structural design cross-
sections, and the lack of design and in-situ soil and foundation parameters,
an adequate and valid evaluation of the stability of this dam cannot be made
at this time. The need for additional subsurface information and a
structural stability analysis should be determined after all pertinent
design data have been obtained and evaluated.

The visual evidence of 1 to 2 feet of variation in the crest elevation
of the dam may have been part of the surface drainage system design. It
could also be due to settlement of the embankment. The latter might be an
indication of instability, for which additional studies are needed.

6.2 Foundation and Abutments: The dam lies in the area underlain
by coarse to porphyritic biotite granite with relatively deep soil
overburden of reddish saprolite and silty sand with fine gravels (Reference
6 and 7 of Appendix V). Intense decomposition of the scattered outcrops
along the left downstream roadcut was observed. In accordance with a
construction inspection report made by Dr. Byron N. Cooper (See Appendix
IV), the preparation of the bedrock - a weathered and somewhat friable
granite in the cutoff trench - appeared to be wholly satisfactory. Another
inspection report made by Mr. W. M. Johnson of Wiley & Wilson Consulting
Engineers, stated that " . . . and to all appearances a satisfactory bond
was obtained between the solid rock of the foundation and the clay fill of
the core" (See Appendix IV). The owner's representative stated that there
was minor seepage occurring in the downstream abutment area to which the
south wing of the dam is connected. Attempts were made to stop the seepage
by grout injection (Appendix IV) but good results were not achieved.
However, none of the seepage in that area was observed during this visual
inspection.

6.3 Evaluation: Because of the lack of important design and
construction data, such as cross-sections, profiles, and elevations, and
insufficient foundation and soils information, complete and accurate
evaluation of the dam stability can not be performed at this time. On the
basis of the visual inspection and two construction imnspection reports
(Appendix IV), the dam appears to have been constructed with a concern
toward foundation conditions and materials placement. The dam shows no
signs of instability; except that the vertical variation in crest surface
and the past history of a seepage area as set forth in paragraphs 6.1 and

- 1l =




6.2 create some concern with respect to the stability of the dam. An
evaluation of the dam stability, including review of all the pertinent data
which are not available for this inspection, is needed.

The dam is located within Zone 2 on the Algermissen Seismic Risk Map of
the United States (1969 Edition) and there are uncertainties with respect to
the static stability of the dam as described in paragraph 6.1. Therefore,
in accordance with paragraph 3.6.4 of Reference 1 of Appendix V, assessments
should be considered regarding seismic stability, based on the studies
recommended in paragraph 7.2.3.
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

The assessment, recommendations, and remedial measures contained in
this Report are based on the provisions of Appendix VI, Conditions.

7.1 Assessment: Based upon the visual inspection and an
evaluation of the available design and construction documentation, this
inspection found no indication that the dam was presently in a hazardous
condition. The spillway capacity was found to be '"inadequate!' as described
in paragraph 5.8, but not "seriously inadequate."

The PMF flood which is the recommended design flood for the spillway
will overtop the dam by a maximum of 1.7 feet for a duration of 6 hours.

The lack of sufficient data prevented a complete evaluation of the
stability of the dam; however, from the visual inspection the dam appeared
to be stable. The side slopes and top width of the embankment conform with
generally accepted practice for embankment dams (Reference 5 of Appendix V).
The lack of any signs of disstress in the embankment indicates that the dam
has been performing well to date, and favorable reports from the designer
and consulting geologist (Appendix IV) indicate that the stability was a
consideration in the design. However, despite the dam's appearance, there
is insufficient information as to its stability, and further research of the
existing design files or re-analysis of the stability is recommended.

7.2 Recommendations/Remedial Measures: The following actions are
recommended for the owner's consideration.

7.2.1 Warning System: A detailed emergency warning system should
be developed within 60 days to notify the downstream inhabitants of an
impending dam failure. In order for the warning system to be effectively
applied, a study of the downstream area should be made so that the areas
subject to flooding as a result of a dam break can be identified.

Lolel Inspection and Maintenance Program: The owner should
establish an annual inspection program which would observe the condition at
the dam, especially noting seepage, sloughing, erosion, shrinkage cracks,
and other indications of distress in the embankment. The grass and brush on
the embankment should be mowed and cut on a routine maintenance basis. The
animal burrows on the downstream face should be examined further and then
plugged properly with suitable material, and trees should not be allowed to
grow on the embankment.

= ]G




7.2.3 Stability: The owner should obtain information from the
designer or initiate a new study which would verify that the embankment is
stable and has suitable factors of safety against failure. This information
should be made available to the Virginia State Water Control Board within
120 days.

7.2.4 Design Documents: A complete set of design documents should
be maintained by the owner. These files should include available design
drawings, calculations, pertinent correspondence, and maintenance records.

7.2.5 Spillway Capacity: Future consideration should be given to
the enlargement of the spillway to comply with the Corps of Engineers'
criteria.

-17-




APPENDIX I

MAPS AND DRAWINGS




n

e )

R TR D

..\,.
L
=7

Vs

/ ~ Nl

==
=900 /

F | Ve {y /s
fi & f\- — R
] | SPILLwAY \\\) /

' ) | exgEvwg2e 7
/ BN o —

- . o3 +

/ ir
e -

/ . i / )\‘\ e \ 4 | [
/ = o . )
= : ‘ 0 (\r 7 ! | } &
ot B ase. | A /0 = NN
o 4 2 4 \‘
- \ ’ ) : ! -).a )
o =t Martiuscille fes® B <

il s \’.".’“""“"“" Ll Martinsville Reservoir ~  /
* SPILLWAY ELEV 826 ” {
ol e

< el Lowod BEAVER CREEK DAM
i 2 ¢ : <l o
SA e ‘] Xy 2
A\.‘_' \. Y976 ot \J’\‘ \\~\H \ e 7
o = o ' RO X2 <
N | ! I\, "
LA e
Got \V, (g e < ~
. e
& Course ’l. | | ! . ( ~ - o
N e *, i | Nem
O\ L & ; 5 1 )
\ I K l e
\ . \‘, //i o
\ 1 (o
) l I (b y ! Sy T /
J / | o L =}
1 y,no ) v ’ /
9 1 MILE 1

SCALE 1:24000

il |
—
~
; ’\‘:E
= { -
| > RS
~ 366
= ]
. ! R : F\\\_/.'
3 e = )
- L~
S N
— Y B a
.
: ) L% \/\,N
= T
. o [ s et
- > / i
10077 * mmm
oS~
A
[ { 1\ \ bl N
¥ 5 / Ty
) \// 3 ” i
.’ (& )
\

. O A T ’ j se €L
* e 73
& . rh 2 2

-~
L A e S P ) RN

fio ' LOGATION MAP
\

“ G\ CBEAVER CREEK DAM

L [l . - ‘ P,




3 '/ZS\K'AR.Ju'z,‘
L7y 3 AP

i N&é)%’tnwﬂfs“
T es

1 ;; ‘g -Aj.uza

‘o ] e O
Martinsville Reservoir - g g

SPILLwWAY ELEV 826 N

A 45
m-=" A\
v’ . \
(. p€iw T, &
- % ) > - ~
2 ) \r’\‘ 5 (_‘:1‘ P
‘\\ e K .
= i - S
B e oy ) 1
s e e
; =6 Dy
/ %25 ’: ,C.\-—-'C?/{ \
ah - Al A } i g .'7' lo
0 1 MILE

SCALE 1: 24000

SOURCES: (1) GEOLOGIC MAP OF THE MARTINSVILLE
EAST QUADRANGLE, VIRGINIA, 1972

(2) GEOLOGIC MAP OF THE MARTINSVILLE
WEST QUADRANGLE, VIRGINIA, 1968

(3) GEOLOGIC MAP OF THE SNOW CREEK
QUADRANGLE, VIRGINIA, 1872

(4) GEOLOGIC MAP OF THE BASSETT
QUADRANGLC, VIRGINIA, 1970

NOTE: FOR EXPLANATION, SEE NEXT PAGE

BEAVER CREEK DAM e X ( (TH0% s

FIGURE 2
REGIONAL GEOLOGIC MAP
SHOWING DAM LOCATION

{ el




o i

QUATERNARY

TRIASSIC

A

o il

G e e R A T

EXPLANATION

w
Z
w
Q
o]
=
9]
T

i 1

all
et
Alluvium

Gray and brown sidts and sands containing
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Alluvial terrace deposits
Rounded cobbles and boulders i red sidt and

sand matrix, some conlamn white clay layers.

Colluvium
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Diabase dikes
Melanocratic. generally fine-grained, olivine-
pyroxene diabase.
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leucocratic granite and pegmalile.
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fm - sdvery-gray, medium gramed. garnetif-
erous chiloritowd-mica schist contammng relic
slimantte and seriwcite pscudomorphs after
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Bassett  formation
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APPENDIX II
PHOTOGRAPHS




August 1978

BEAVER CREEK DAM - SPILLWAY CHUTE

August 1978

BEAVER CREEK DAM - SPILLWAY CREST
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August 1978

]

BEAVER CREEK DAM GATE TOWER

August 1978

UPSTREAM SLOPE OF THE EMBANKMENT FROM THE RIGHT ABUTMENT




August 1978

VIEW OF EMBANKMENT AND SPILLWAY FROM RIGHT ABUTMENT

Al e
August 1978

UPSTREAM FACE OF EMBANKMENT FROM LEFT ABUTMENT
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APPENDIX IV

INSPECTION REPORTS, CORRESPONDENCE, AND SPECIFICATIONS
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WILEY & WILSON
CONSVLTING ENGINEERS AssociaTes

B d P WILSON, JR.
LYNCHBVRO, vA. RICHMOND. VA. .M. Peeny

BB MENVTT, JR.

S08 PROFPLES SANN BVILDING P WEST MAIn STREET T. R LEACHMAN

TRLEPMONE 31393 TELEPRONE 3 3NT S8O. HUNT

REPLY TO LYNCHBVRG OoFr®ICE

Sentember 30, 1953

¥r, Keat Mathswsoz, City Xanager
City of Martiasville
Martinsville, Virginia

R2: Waser ‘forks CTanm
Martinsville, Virginia

Dear lYr. Mathewson:

This is in reference to your letfer o Sentember 1llth
and your lettsr of September 29th.

It appears, afier cereful investigation of %he
foundation of the dem, thai solid ledze rock wes encountered
under the tunnel for a distanzcs of 100 ft, -upstrzam end downsireem
elong the tunnel through th2 daz. Tais materiel has a granite-
like structure aad wes soli? anéd firm alozg the entire distanca.

stz

A material oi similar nature extenced under the keyway, nort
alonz the Lk2yway in Zhe bottom at the lowest 2o0int of ths foundation
for the Class "A" core materiasl, and to all apseerancass e satis-
factory bond was obtainsd betwvesn the solid rock of the foundation
and the clay fill of the core. lje believe that any possibility
of' the foundation being a boulder was eliminated when the entir
arsa was cleared off to ajoroxinately a lavel surf ace #lita 3over
machainery consisting of a backhoe and bulldozsr. The naterial
was removed es long as it could be cut with the sower equizment;
and when no furtaer material could be removad, the remaining rock
structure was used as a foundation.

VJe exvect to have Dr. Byron N. Coopsr, Ceologist at
V.2.I., check further into tne material aveilabdle for the Cless
"A" end "B" sections of tae embankment.

The Class "3" matesrial aveiladble cen be satisfactorily
comoacted with equipment availadble end with proder noistening of
the fill as it is oplaced. The 2ley core of Closs "A" materiel
is reaching a level above the foundation where its inmportance is
diminishing, and we believe that thers will be no cbjection %o :
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Yr. Kent Mathewson
Martiasville, Virginia -2 - September 30, 1953

to completing the upoer section of the dam with Cless "5"
material if Class "A" cannot be readily obteined. Lr. Perrone
is paying particuler attention to tae compaction of all clesses
of material going into the dem, and this, of course, is an
advantage to the contrector in thet ne is 2aid for excavetion
and not material in place. e expect %o obtain a sarinkege of
aporoximately 237% with the compaction beingz obtainad; that is,
the material is being comoacted to 237 more <density than in its
original location.

Yours very truly,

WILEY & WILSCN, CONSULIING ZiGINEZRS

oanpson

Wid: jh
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Lynchbvrz, Virgiaia

Rey Yartinsvills iater Works Dam
Dear }r, Johraont

This lstter A1) confi™m certain ocsarvaticons made bty =e diring
an inspection of the wark om the Martiasvilla Dem, vwhich I meds an
Tueeday, Octoter 6th,

The prisary propoes of my trip to tho dam at lartinsville wvas to
doterming the tui‘ability of cdditional terrow zatarial for use in the
cerowvall a=d Class B secticn of tke structixs,

The orizinel barrow ares for "AM rmaterial has teen extausted of
this rrade of matorial but can by onlar-mment of ithe toroow area siill
yield zome Clasa B raterial, Class 3 matorial con te cotaized ia cene
sgidersblas qrentity D-em several localiiles uiikin tha r2servoir oree,
frca ore 4111 on the northwest side of the creok ond frem two cdditioral
hills on the opposite side of the creek,

A11 of thesa places yleld same gocd izpermeabls clay in irdslmssses
of 30 inches to A0 inches, This material, distinsuicked by its srester
weight, olasticity, and hizker natwral moisturs comtowmt, is quile suitedla
2cr uee es Slass A materdal, Cenerally, this material 1iss Tencath a thin
covsr of looee, nomplastic silty ard 14 has io te stripped to Lo usable
as Class A ontorial, The heavisr, mora plastic moterisl srades dovmard
iato a somewhat lizhter-weight gilty, xicacscus rosidral soil that is

ccmpactlble u nder corditions of optim=m mwistwe,

Yaterial of the ztove tyres was teoing nlaced in ihae "5" sectimn vhen
the insvecticon =3 mada, ond it wvas otrious thai mractisally 1C0 ner cont
corzaciion sms teing cotained, Both A" 2nd "BT ce-ticns of tho stucture
chow excellent scmcaction, I showld to menticned “hat ths materials now
toing used for "A" and also Cer "3" material donerd in appnarance frem the
hoavy vlastic clay cbtained frem tho crdzinal tarsow croa, tul this differonce
i3 nowise datrisentol to the ctructura,
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The "A" and "BY materials now teinz uszed contain £m2ll granulas of
blus quarts ard whitiah particles of £:ldspar, both of which actually
odd to the stability ard campactibility of the matorial, rataer than
detract froem these charactoristics, The presence of thsse zrarulas gives
each layer of the placed ratorial a firm bit and leck with that previcusly
placed, Tha somsvhat granular texturs of these clays telias the Jzct that
there is supls clay fractian to insure wvaiar-tigntrsss, tut sacples of the i
clays placed on the "A," and "B* sections at about the 735-foot clavatica i
shov good density and ccmpactidility,

The suitability of the matarials for "A? ond "B" uses is resdily
attessted by the total lack of saf't ar spanzy spota and the rexariobly
unifan commactica of the middle and upsireem secticns, thus for achiewed,
There was general agrsement that the f£irst consideraticm was to assire {
ample "A" matsrial from the ebove menticmed tarrow creas, with ire —erainder '
of the clay going fo> "B", “rem the sampling ‘hat was dore duxring the
day I visited the dam, I feel certain :rat emple "A" material is assured,
apd that the much larger recuiroments {ar "B" naterizl can be satisfactorily
pet by utilizing caverials from tha origizal "A* borrow crea, 21 ared
southeast of *he dam and downstreem Ircn ths centerlins of the dan, axd
‘from several areas atove ‘he conterline of the dam, incliding three hills
on the east sids ard one hill on the narth side of the structize,

The preparation of the bedrocke—a woatherad and scmewhat f£-iabls
granite——{or tha leyway and cutcff apreared to te vhelly satizfactery.
The tedrnck corditlons at the spillway have not ;at teen made 11y epparert,
but it would zesm that the weathered sranita w1ll have %o Te cemplstely
walled off by conorote {rom the ravagss of the spiliway discharge,

Tke only acverse corditicm which I noticed cm ths Job exd +hich I
pointed cut to you ceutered crourd the shriniiase cracka in the towmost
. to 6 inches of ©111 on the "A" gectican, At the 735-fcot clovaticn, the
UA® cecticn wenmt for a weex without raceiving mateorial ond driad cut,
The skrinkage cracks in the dried particn fermed a soriss of oren fractures
that nizht encourage same loaiage throuzh the corewall coctiom, This
top layer needs to te :ovt meist to allay dovelorzent of shrinzaze cracks
and to dispose of the cracks already feroed, It was urdarstecd that tos
cracxsd top layer would e rcugkered and ihcroushly wmited to 2lspcse of
the. shrinkaze cracks, gricr to placing of 2ors —aterial in the "\? cactiem,

I was very favorably izrressed by the way the "A* ecd "3B" zaterials
vere werldag, and I came away fasling that the jeb as ceming alony except-
iorelly woll sofor as use of rrooer =aterials and preparation of tha feurndation
for the eaxth 411 were cencerzed,

In Trinslicate
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WILEY & WILSON

CONSULTING ENGINCERS COPY

LYNCHBURS, VA.

July 9, 1955

Cunningzham Core Drilling & Groutiag Corp.
1210 Tennsssee Avenue
Salem, Virgiaia

Ro: Martinsville, Va. - Watsr Supply Dan
Gentlanaen:

This will advise that we nava been authorized to have
you baezin on drilliang and sroutiaz in and adjacent to the west
wiag of the water supply dam at dartiaavilla, Va. for the
purpose of gtovping a laak which appears :o be passing through
the structure of the hill to which the south winZ of the dam
13 connectad. i

You are to procead with this work on the standard
rental basis for equipmenct, matarials and labor supplied by you,
plus 15% for overhead and profit, as discussed with you yestecrday.
You are advised that the maxiaua 3ua of $4,000 is availadbla for
this work and you will keep us advised as to the cost o0f the
work as Lt progrcsses,

It i3 understood that you will =sseabdble your Zorces
and be ready to start work on July 13th or not latar than the
19th, and we will hava a representative at YMactinsville oa the
13¢h o obgarve the work., We wisn to keep a record of the
material a2ncoanterad and will ask the cooperacion of your
foreman {o keeoing us posted as to ths =atarial oncountared ia
each bole. We do not wish to keep tha cora matarial but nerely
to detarmine the charactar of the matarial cacouatarad.

it appears thar it will e advisavble to go to a depth
of 10' below the lavael of the noiat at which water appears
downstream in your drilling and to Znllow this procedurs untlil
the seam coaveying tha water is locacted. It appz2ars that the
drilling should begla wicth the upstrzam fac2 o ihe danm, drilling
through the bermes or runway at cthe top oi the dam, 5Sut drilliag
on tac upstream face baetween the rlp rap and tha tos of tha Illi
and farther west alon3 tha wiag as coundizivas detarnmine. I appears

IvV-5




THIS PAGE IS BEST QUALITY PRACTICABLE
FROM COPY FURNISHED TODDC ___

Cunningham Core Drilliag & Grouting Corp. =-2- July 9, 1955

that an arca of approximately 200 ft. =may have to be axplorad
with the drill holes first set approximately 20 ft, apart and
thea split into cantars bDetween tho test Dloles until the
leakage is encountered.

GCrouting should not be under greater pressure than
10 or 15 lbs. using cement., We would like to have a record of the
anount of ccment entering each'hole. =.

Wa hope you will a;ka record prograss ia chis remedial
vork and -kaep us posted as to the progress and cost.
Tours vary truly,
WILEY & WILSOM, CONSULTIIG ENGINZEZRS
3y
tL}:LA/ —C;\A_/$~4L_v\~_

W. . Johpson

WitJ -G

cc: Mr. Walker Graves
Mr. Ka2at fathewsoan
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GENEZAL JUTLINE OF WiRK

; Ths dam 1s to de lcoated @a shown on the
gaooreal location map, and the work will include cloaringz the site,
oxcavat.on Ter.and ssoplets construotion of a compacted earth £111
dum rith reirforced Jomarste intake tower, pips conduit through the
dam, spiilway, and dischuarge genal, as aovered by -hase plans and
specificaticns. The drawings show the leaation of tha foundation as
dstermined by numerous test pits and excavetichs eu_the site. The
camtraot will be based on the elevations gziven and if addtsiapnal
dspths or decreased depths are required to secure a satisfaoctory
foundaticn when exca7ution is mede, proper adjustrent will be made in
the amowat of the excavation, conorete, eto. at unit prices as oalled
for in the Form of Proposal.

The foundation is of disintegrated granite and solid rock of
various icdnds and it is the intentiom of these specifiocsticms to remove
all of the disintegrated stane which can bs handled with normal excava-
ting equipment consisting of bulldegers, sorapers, or pens or similar
‘oquipmert until a thoroughly stable material is encountersd, in arder
that a saTinfaatory bond may be obtained between the olay sore of the
dam and the founda¥tiuom-rook to provide a safe and water tight founda-
time As a further precautitm-e drainage system is to be installed

88 shown to prevent up=1ift pressure Trem the accumilation of water
against or in the cars of the dam.

The work will include furnishing and installing the gate
valves and intaks coxmecticns ard all work necessary far the samplete
constructicn of the intaks tower, and the pipe sanduit through the
dam exslusive of the pipe to be located in the conduit from the inside
face of the intake tower to the pumping station which pipe and in-
stallation is covered by a separsbe contract. This work also inal udes
the complete comstruction of the spillway, the ocnorete paving for the

s the spillway canal or flume to convey the water fram the
origiral ohannel of the stream dbelow the dam. This wak
and grading necessary from a poins 300 f£t.
upatream from the scmstruo a86 line of the dam, downstiream within

the limits of the scmstrusticm, Moﬁ the dam and
the spillway and canal within the limitas of 3 tion shown an the

plansy clso all clearing and groding, excavation, trinmpartatiam of
the materials from the borrow pits from whish matarial is $o be “akan
for the lam and the ‘Tansportation of stcas from the oity quarry %o
the dam Zor use as rip-rap stone or in ocomnscticn with the underdrain
system axd ballast sections of the damy also the furnishing of all
drain pijing, catoh basins and sovers, or other drainase strusturss;
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al3o shepiag of drai=ijo ditches thcwn on tho planz, orofiles or oross
scotlicns, asd the {firisiied zrading, seeding and plantinsg o0 the

ex7ozut swlaces of <..3 dam, spiliway, and capel as 92lled for by

Th28> »lr23 and speol lastiona. The samplets auz=“rustion of the dam
in ac:orc1ned with tia plans and specificaiicns shull be a lump sum
propcs:.l 7ith unit pricas cn various ltems to be urod as additions or
deduo:’ 2 se M1 uni® 2ricas called ror in the propngal shall be named
9y tha Jcztractors Tillure to rame suoh unit prices shall de considored
surficr & cause for releotion of the proposal or tie owner reserves
tHe =L "7 %o apply tha most favorable unit price rur the said item
nemed 0- cther oontru:tors for this item in establishing the umit price
whers aa’tted by the :catractor in order to cbtain a complete proposal.

—

CILSARING DAM SITE

The area to be oleared at the dam site shall begin at a point
SO0 ft. upstream fram the scnstrustion bass line of the dam and extend
dowrstiroax= within the limits indicated on ths plans and shall inolude
the borrcw pit areas nacsssary for cbtaining the material required for
the compactad earth fill of the dam, the 3pillwey :eotica ari :aaal,
and areas between the canal and the dam in whioh no excavaticn is ¢to
be raquired.

Within the area below elevatiom 835 and a point 300 ft.

stream from the o
and underzrowth of all kinds shall be out down to the ground and the
stumps, zrubbed or otherwise completely remcved. All trees, shrubs,
stumps, or other growth or organioc matter, debris, ets., within the
limita of the dam shall be remcved to & point below the limits of
exsavation for the dan ar spillway and piled at & poinmt within 100 ft,.
of the canal cutside the coanstrustiom area. 7Trees, shrube, under-
brush, zrass, weeds, etsc. not within the limits of ccnstruoctiom or
the borrow pit areas will not de cleared under this ocntraot. The
ocxtraotor mry use in any menner he desires such trees, shrubs, timber,
etae, within the limits of construwotiar w fr-m ti Lmvres Pit area o
property owned by the City exoept areas upstream above the 300 ft.
lins desoribed above. The flooded area and marginal area is covered
by the land olearing occntract of Projeot No. 4.

The Caxmtractor may leave trees standing in the vicinity of the
dam which will not interfers with constructiom purposes if necessary
- for his use as anchors or other purposes but which ahall be removed
and destroyed aftar they have gerved their purpose, and as desorided
above,

BXCAVATION

£xoavation shall be as hersinbefors wriitesn and in acoordance
with the special provisicns outlined delow.

The excavaticn for the intake tower shall be ocarried down :o

80lid rock in order that a rigid band may be obtainsd between the con=
orete of the lntalks tower and the solid rock foundaticm.
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Irill helos ghmll n9 :ade into tie solid rook fourdution by means of
wideh @l relaforcic darc os enchors for %4he intulls tower zay he
grented ‘%o she scli: rcax of tho foumdation.

All areas coverwsd by tho Class "B" ballant seotiocn of %he
dw2 v2all be atripoer to romove 11l organic mattor frcam the arsa to de
eivured Ly She ballact secticn to a minizum depth of 1 f£. telow the
crigizal surfaces A peglinta of orzanio matter or umstnble matarial
cr lcem chich {n the ¢ninion of the Zaginsers must be removed will be
ordeied ~exoved at thw time the striyp) ngoperation is in progress or
boforo tue ballast sesticn is placed thereom. Areacs which are aut
or digturbed by ocnatruction sperations in such manner as to render

10 tatocial unsound as fouadaticn material shall he removed or
stabillzad as directed by the Engineers,

The area under the olay core of Class "i" matsrial shall be
excavated to a minimm depth of 1 ft. as indicated on the plans for
the shallow geotiona of the dam and o minimum of 2 ft. in the deeper
sactions of the dam 23 indicated om the plans. Any pockets of orgzanio
msttar, debris or unstable material within these areas shall be re-

moved ac dircoted by the Engineers wntil a stable material is
encountored.

Thesub—oif—brench—fortheTIxy U0Te shall be extended down
to a solid material ccnalsting of hard pan, granite or other stadla
rook or Class "A" oley which in the opinicn of the Engincers is

satisfaatory for the fourdatian. The oxcavation wW.ll be carried dowm
for the clay core out-off trench through any material which my be
moved by bulldogers, pans, sorapers of similar pcwer driven sxocavating
equipmexnt without the use of explosives. It is not the intention

of these specificaticns to extend the olay core sut-off trench below
80lid rock or other suitable stabls material. Incidental boulders

or large stores ooourring above solid rock measuring less than 1/2

cue yde will be oonsidered as unclassified excavation and shall be
removed regardless of sise, Those larger than 1/2 ¢u. yd. shall bde
paid for as rock exsavaticn.

ap and spillway canal to the
oexisting oreek channsl shall be %0 the lines and zrades indicated om
the rlans inoluding depth to the sub-zrade.
PLASTING

Any blasting required in comnection with the dam foundaticn,
spill » or ixtake tower shall be made with explcaivaes of moderate
power and uot with hizh sxplosives.

DRILLING

Drill holes are required for the foundatior of the intalks
toser to tne depth stown on the plans and having a diameter of 2-1/2 in.
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These noles shall be drilled with proumatic drills end %he reinforoing
stecl bere of the intnke {ower shall be isserted in ths holes ard
grouted into position with cement gzrout.

UNDSRDRAIN SYSTEM

A system of undsrdrains shall be provided on the downstrear
sirfe- Qi the- Claes "A" sore-of the dam and in the Ulans "U" material,
oonsisting of a bed ¢ orushed stcme from 2 to 4 in. in size surrcunding
a drain pipe as lndicated on the plans. The lower lovel underdrain
systonm srall be placed along the finished sub-grade lovel of the Class
"C" ballast seoticn of the dam and laid so that thers s a comtimucus
grade for the drain lins in Lhe underdrain system to the sanrscting
manhole. The upper lsvel drainage systsm shall be laid to the grades
indicated on the plans and the drain pipe extended out to scmmeot into
& mnhols as shown. The third or downstreem drainage system shall de
laid to the lines and zrade shown. The orushed stons for the drainage
systoms will be furnished by the City of Martinaville, Virginia, from
its quarty at no oocst to the Camtractor except for loading transpor-
tation and placing of the materiale The Comtractor will receive the
stone at the quarty and provide all necessary labor and transportation
nocensary for placing it in its fimal position in the drainage system
as required by the plans and specificaticns. The lower level draina
. DS ol @ sferad. O3 N .y o u T-fe’6! @ oY §-".T. e Lee blg:-§ Vs N
L iron drain pipe. Ths upper level and downstream drainage systems

may be of either extra strength terrm sotta or ocrorete oculvers pipe.

SURFACE DRAINAGE SYSTEM

The Contractor shall furnish end install all matc:'ials and
labor necessary for the complete installation of the surface drainage
system consisting of druinage ditahes, sloped to qatah basins or drop
inlets and ocnnecting piping as shown an the plans, arces sestiaoms,
and profiles. The catoh Pasins shall be of caonorete ocmstrusticn using
Class "A" ocnorete or best quality canorete blook (not cinder dloak)
sidewalls and ocmerete floocrs and cover slabs as shown om the plans.

The drain pipes shall be ocncrete or terra cotta agcording to 4. S. T. M.
specifications. Joints shall be made with cement morsar and celur.
Baockfilling aroumd the pipe linss or satoh basins shall be thoroughly

oazpacted and conform to the compasticnm required for the warious
sections of the dam.

The drain lines shall be laid to straight zrades between the '
manholes and catoh basins or otber atructures or aontrol points. ‘

Drain lines from the undordrainage aystems of %the d am shall
be commmcted into the surface drainace systam at the points indicatad
oan the plans. Drain lines {rom the pumping station will be commeoted {
into the surface drairage system as irdicated on the plans and as '
acvered under ths specificaticns for the pumping statiom. ]
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The drain line from the consorote capduit throuzh the dam will be
ooammeoted into the surfuocs drainage system.

An \mderdrainage system shalil de provided under the spill-
way ard spillway oanal as shown an the plans to prevemt uplift from
gound water om the floor slaba and side walls of the ocanal pavemant,
all as shown an the plans.

Tbis oanal drainage system shall ocnsist of crushed stonme
and ocmorvte cr terra cotta pipe drain pipe mm to the surface of
the canal as indicated.

Crushed stoms fcr the wderdrainage system will be furnished
by the City es descrided sbove.

CONCRETE

A1l ommorete in camneotion with the intaks tower, the pPipe
oondult through the dam or peving the spillway and canal shall be
Class "A" conarete. .Comorete for the anchor block for the oable
ocameoting to the inmbeks tower and looated o the top rummay of the
dam sball be Class "B" ocmocrete. Concrete for catch basins, drop
inlets, head walls and cther draimage structures and the conduit
TUtISY MINTIS SEKIY U CIEEE "X somaretes

INTAKE TOVER ¥

The intaks tower will ocnsist of a reinforoed ocnsrete tower
with & brick supsr-structure baving a ocnorete slad roof. Comorete
and exoavation for the tower aball be as desorided olsewhere in these
specifications. Openings shall de provided in the iumtake tower as
indicated on the plans and the cast irom wall sleeves chall be in-
stalled and inoorporated into the ocncrete work as the ocmorete ie
poured. The inlet elbow, the extensicm spool of cast iram, and the
gate valve, and valve stem guides and floor stands shall be furnished
and installed by the Comtractor for Project Ho. 5.

The outlet pipe from the inside face of the intaks bower
downstream to the pumping statiom will de furnished and installed
by the Comtractor for the pumping statiocn. These Comtractors shall
cooperate with each other in the installatiom of the pipe seoticn
which ia to be placed in the conorete closure between the intake
tower and the oanduit. The gate valves shall be A.W.N.A. standard
S 238 lbs. water working pressurs and flanged pattern, bdronte
mounted, irem dbody, with inside screw and yoke and extensiom stems
for operatiom by the floor stands, indicated em the plans. The
floor stands shall be of ths ges=ed Tpe TtL orexk hamaler az.
that any valve may be operzted without interferense wivin ofiwr
Yalves or operatore, or valve orank handles. The extenaicn shafts
and guides shall be furnished with the floor stande end valves.
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The cast iram albews for ths valve inlets shall be Class "B"
fla3 od srze. The vuil fittirss end spocls shall =a flangsd type
Clase "27, 11 oast irom fittings shall lo paiztad with bituminous
epanel.

‘adder runzy s$hcll Le provided as inmdicrted ca tas plars
bosh ‘rride snd oulside of the %ommr ia order that -ocess zay be
ebtrizmes T3 Tho intorler cor exterior of the buil. ng at amy elevatiom
ef thr 7otur in the lale. The intake tower will ve accessible aly
by bout amd ‘le ladder available from th1 water levol to the floor
level of <ho super-struoture or valwe operating platform level.

Tho Centrootor shall furnish and inatall the f£lcor plates
and framsa for hatchways into the inserior of the intaks tower as
indicated on the plans. These shall bs 1/4 in. checker plate hinged
oovers with cngle iron frames and painted with a bituminous enamel
whioca will bde hard and smooth when dry.

All ladder mmgs and extension stems end guides shall de
painted with a hard dbitum‘nous enamml of similar quality.

Steel or aluxinum framed windows with double strength olear
glass sot in putty shall be furnighed and installed as shown on

the plans. 4 wood door and frame of the dimensicn showa and not

L less than 2-)/4 in. thick shall be furmisked end installed as shown
I~ ca the plans and the carpentry work and painting for windows and

: door shall be in accordancs with the specificaticns for this type

of work, as desoridbed for the raw water pumping statiom.

PAIRTING

The woodwark and metal work shall be painted in asccordance
with the spscifications for similar items under the raw water puping
staticne Floor stands and handles shall be painted two coets of a
red machinery enamsl.

The windowa and door shall-de—given = priinz voxt andt two
] finished coats of dark green outside glosa, best quality lead and
oil deck paint,

PIPE RAILINGS

Furnish and install the 1-1/2 in. galvanized steel pipe rail
arcound ‘he platform of the dalsomy at the operating floar level as
indicated cn the plans. This railing shall be rigidly anchared to
the building and platform as shown and shall be of welded or s orewed
canatructiom. After installation it shall de ziven two scats of
alumitum paiat as cdesoribed elsewhere in these specifications.
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Sotcrstae Conduit

T3 plars indicrte e aororets conduit through the dam in-
vinded 17r corveyin~ tie :'low of the strowm during oonstruoction ard
aiter corsiructicn Lo corplets Shis conduit will rrovide msans for
ipstallins <his raw wator Jupply main comnecticn be“weon the ‘ntaks
SORST ANu SAY. AW LLllf pmping siaticn as desorided elsewhere in
thege s=-ccificaticns. The plams indiscate the construotion of a
roizforccd camarets clab over whioh is to be canstruoted an arched
shaped tunrsl seotiored 4o provide the finished cornduit. Expansicn
joints, corstructicn joints and water etop collari are required for
chls coxxiwdt ard are indica*sd om tho plans. A special secl is pro-
vided te‘ween the twnel and intaks tower as shown on the plans and
is %o be cansidered a part of the canstruction of the inmtale tower
aad 2o sorarats peyment will be allowed for this item. Ccnorete work,
reinforcement, reinforoing steel, and all other details of oonstruo-
tion of ke oondui% chall be ia accordance with the detailed specifi-
caticns for oonorete and jcnorete material. The cancrete shall be
Class "A" ocnorete.

Altsrnate &2 Canduit Construstion
smwmm-mm—r—m
an Indlceted om the

ocnatrusti Plan & proposal is requested for an
altermate type of oanstrustion oonsisting of a ocanduit 78 in, in-
side diameter canstructed of aorrugated ourved secticns of galven-
ized steol plate prote~ted with a bitumincus ocating as hereinafter
desoribed. Where diiphrams or water stop sollars a~e called for on
the scuorete candvit in the event that the steel Plate conduit is
supplied, then the Camtructor shall ccnstruct the wter stop rings
of concrete around the steel plute conduit in the sams marmmer as
indicated for the ocanorete conduit and at the sams igterwal,

The steel metal conduit if used sball be ocnstructed on a
thoroughly oampaoted sub-grade and the £111 under end around the
conduit shall be campacted with preumatioc hammers as deseribed slse-
whereixtheys ¥peciriocaticns and particular attention shall be given
%o compecting the earth under and against the bottm of the conduis
in order to prevent any possibility of seepage alomg this seotion of
the conduit.

The metal plate type conduit shall corsist of galvanigzed
corrugated metal plates shaped to form a eylindsr and provide a multi-
oentsred segmental type struoturs of the lexgth indicated om the plans
when asssembled in place, begizning at the intals structure ard termina-
ting in ‘he outlet manhole of the sonduit. The diameter of the pipe
soversd by these specificaticns is 78 in.
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Plates shall ocnsiast of struotural units of zuivanized corru~
gated meial. The vorrupaticn snall mum at right angles to the longitu~
dizal axis o thy struotiwre and shall have a pitoh of 6 in. with a
tolesazes o 1/4 !=. and a derth of 1-3/4 im. Single plates shall
Tl A 2ot z=ors thaz 700 lbs. The Jointa shall be snpable of trana-
DaStng Vo “a3igk thrust and Toment through the Joint.

Tle plates 1t longitudinal and oiroumforeatial seems shall be
cemnuived Dy boltc. Joiznts siall be stazrered so chat not more than

tirse r1-ios some tc-suher at eny one poimt. All parsa of each plate
shall be curvade.

The platas shall be manufactured fram base motalrade by the

_open hocrth process ind ahall conform in chemical properties to the

requirerants for the pure ircm section of THE CHEMICAL COMPOSITICYH
T'BIE OF THS CURRENT A.4.S.H.0. SPECIFICATIORS =36,

Spelier Coating

A coating of prime western spelter or equal shall be applied

to the plates by the hot-dip prosess at the minimumm rate of two {(2) es. per
8q. fte of doudle exposed surface.

If the average spelter qoating as determined fram She re-
uired ) ane
specimen shows a deficlenay of .20 (0.20) ounce where a two (2) ounce
coat is spsoified ar a deficienay af 30 (0.30) ounce where a
three (3) ounse acating is specified, the lot sampls shall be re jooted.
Spelter coating shall be of first olass cammercial quality free from
injuriocus defeasts, sush as blistars, flux, and uncoated spots.

Sazpling

For testing weight and spelver coatinz and for commercial
analysis of base metal,when required,a sample of approximately three
inches square or a sample of sequivalent area shall be cut from cne
Plate in sach 100 plates of a shipment or fractiocn therecf.

—ale33icpe

Inspecticms ot “+c L.azarilal 3nall be iz ocass~danco whti
~e Ay S. Jo Ue Spacifico=ions ~35 223 <he 3p8cif‘caticns lar $25. 2
CCATING shalil be in ascoraand- ¥ith ourrent AWA.S.R:0, atandard z-"tois
T~85 axcapt as hereirater mocifled-

Zertifiod Aralyais And Guarsntae

The marufzsturer of she base mstal shall file wita the Tnsizcers
a certifiocats settirn; forth the nmame or orani of mital %0 be furnispad
and & Typioal analysia showizg thes percentase of cirbon, annganens.

Fhosphorus, sulphur, silicom, and oopper. The sertifioutes shall ts

swerl 4o {or the manufacturer dy a perscn having lsgal autherity *c
bind the oompany.
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Tis manufcoturer sne.l ineludo in the certifiouts a suarantoe
providia; that all =etal {wrrished shall conform to requiremsants for
inav prruloular besy metal, shall tear a suitable identification brand
or uaTirzc thAll be replased without ouvet tc %he ;uronaser when not
in oonreruitr with 'ie speoirliod analysis, zauge, o apelter ccatizg,
“ha ccst S0 Ve liri*yd to the replacersnt of structural plate material
Lnly, erd tio gusrances snall be 3o worded as to rooain in effest for
n 3¢iricd cf tne year altsr oompletionm or the struosurs.

Lo brazd _od cne besad only shall be apnroved for each kind
of Tree wvel furnlal:od by ench of the actual manuracturers of the

ldentification

Fiates will not be accepted unless the —otal is identified by
« 3tand ca vach plate showing:

l. HName of base metal manufacturer

2. Hams of brand and kind of base metal

3¢ Gaugs number

4. Weight of spelter coating

6¢ Identification symbols showing (heat number)
(pot number )

The—identiftrtior Sramts shall de wC PIEded That Whed She
pipe ias ereoted the identification will appear cn the ingide of the
structure.

Gauge Determinaticn and Toleranoce

The gauge of plates shall de determined by weight of flat
plates before sorrugating. Theoretiocal weights arnd tolerances shall
be as follews, based cm U. S. Standard Gauge Meesure:

Theoretical Thecretical Permissible Variaticn
Wte. Before Wte After in ave. wt. aof lots
Galyapiging  Galvaniging ~—  __(in percemt)
(Lbs. per (Lbse per
&E Sq. ?to) sq: Pec) Cver Under
3 10.C0 10.158 4 s

Pleld Inspeotic= and Acoeptance of Platss

The fleld inaspecticn shall be zade by the Engineers, who shall
be furnished with an itomised stutement by the manufacturer of the
number and size of the platss in each shipment.
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Zach plate included in a shipment shall fully meet the require-
m™ent3 ol those gpocilicuvions and paragraph 23 of AcA.8.H.Ce Specifi-
satioms (=3¢t and iU twonty-five (25) percent of the plates in any
shipaon* f«11 %0 2eec tho roquirerentas, the entiro shipment aay Je reo-
joctad, Aoy plato fniling to :wet the ipceifiocuticn roquirements or an
thion %hw sjelter i.rc beon bruized or broion or wYhioh shews defective
sadzarsiip, will Uu rejcoted.

30ls

.

The bYolts and nuts for comneoting platea shall be nc%: leas
than thrse-fowrths (3/4) inoch in diameter and shall be hot-dip galvanized.
T2y thre:uds shall be Awericar National Coarse Thraad Series, Class 2 fit.
Mo bolts shall be of sufficient lergth to extend through the nut.

Bolt heads and nuts shall be designed to provide even and
wmiform boaring on tae bolted surfaoces of the platas.

The finished doltas shall mset the following physical bdest
requiremonts:

Minimm tensile strength ¢ « « « « « « « 110,000% per sq. in.
Minimumn Ghe@r « o« o o o o ¢ o o ¢ o ¢ oo 80.000#p0r0q.1.n.
Minirma reduction of arese « « ¢« o o o o S8 peroent
Brinsll hardnses detwsen the limits. . . 241-288

Pabricatian

(a) P and Punohing Plates = Eash plats shall be curved
to the proper us 80 that the oross-decticoal dimensions of the
finished structure will be &z indicated on the drawings or specified.

The bolt holss shall be so punched that all platss, having like dimensicns
and curvature, shall be inter-ochangeable.

Bolt holes along those edges of the plates that will form
longitudinal seaxs in the finished structure shall be stagzered in
rows two (2) inches apart, with cne (1) row in the vallay and ame (1)
in the orest of the sarrigaticms. Bolt holes along those edzes of the
plates chat will form oircumferential seams in the finishad structure

4 oIt 3mAcing of not more than twelve (12) inoches.
The minimm distance from cemtsr of holes to the edge of the plate shall
be cns and three-fourths (l-3/4) times the diameter of the bolt. The
diamster of the bolt holes in langitudinal seams shall not exceed tho
diamster of the bolt by xmore than anw—eighth (1/8) inch.

Lesigm

Fhysiocal Properties of Corrugated Structural Plutse - Zach manu-
facturer of corrugated strustursl plates sha sh data sheets showizgz

the physical properties of the gauge of plates and the joint desigm to
be supplisd under this speoificaticme.
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The thiockness of all plates shall be suffiocient to withatand
an cutslde grushinz load rrom the compaocted £il1l ci the dam of 8,C00
pourds ‘er sqe ft. of oxTerior surface of the csorduit.

Siswminous Prosectica

<fter thy plates have been fabricated and galvanized, they

| shall 9% ziven a savp application of bituminous material in accordance wih

: Public .lcadg Admiristration Specificetion FP-41, Item 255. Any surfaces

f dame 39d before scmplsticn end acceptance of the sonduit shall be re=-
-————- findehet-without- oot axdt pizuad tx first=olass condition. £ coat of

| bituainous preteoticn shall be applied to the surfaces in contast with

; 900k othisr tefors 133ccbly. All bolts shall be carefully ccated with the

i vitiminous coating m<torial aftar aassezbly.

CGMDUIT CUTLET ANHETLE

Tre omtrnctor for Project No. 5 shall comstrust the outlet

Tanhole for the conduit us shrwa on the plans providing the b=iek
fartitions an indicated.

PIFE THROUGE THE DAY

The cast iron pipe through the dam will be furnished aad in-
stalled under the cantract for the rew water pumping staticm.

- — PREPAHATIUN OF SPILINAY

[ If solid rock exsavatian is encountered in sufficient quantity
and area in any part of the spillway, the rock will be excavated to the
finished surface of the spilbmey to within plus or minns 0.25 of a foot
of the elovation shown cn the plans and no comorets pavemsnt will be
required for such arsase Test excavations bave not indigeted any rock

in suffioient quantity or strength to justify its use as a foundatim
mterial or as a gsurface for ths spillwey or canmal.

SPILLNAY AND SPILITAY CANAL

Excavation for the spillway and canal will de as descerided above
and the entire arsaa of tha floar of tha gpillway and cansl and sidewalls.
shall bo paved with Class "A" oamorete to the limita shown on the plans
and in accordancs with the details thereaf.

Expansiocn joints ahall be provided in the concrets pavemszt
and walls as indiceted on the plans, whioh will conaist of joints
oontaining expansicn falt of asphalt and the joints shall be equipped
with dovreels, one end o which will be anchored in <he qomarets slab
azd the otaer shall Se occated with asphalt or wracped with asphalt
paper iz crder to provids horizantal movement of the 3lab without dis-
Sortion of the gemeral aurfacs of the exposed cozsrete at the joini-
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Ths. entire fowrdatiun for the dam shall ¢ thorouzhly cleansd
and 211 1lo08o rooi, s>arth, or;cnic catter, debris, and foreigzn matter
3hali Lo removed !{rca tho entirs foundation before ey compacted f£1ill
i3 placed vhersaa, cr amy conorate is pourad in ocumsectiomn with the
<pilliey seciiem o:=2al, cr tho intake towar,

Zxoavaticr for the nipe cornduit under the dam shell be %o
00 linos ard grader givex on Sho plans and if coucrote collars are
1ged, T, 3 congrote :iall Yo poured om a thoroughly coazpacted and stable
Jouinsioa either o: rceli or earth,as the case may be, to obtain the
lines ard zrades givon. JAry earth backfill under the conduit shall be
compecscd as hereinrfter raquired far compaoted earth fills.

TEIPIRATLICH OF FQUMNTATICH UNDER CLASS "C® BALLAST

pressuwrs f not less than 600 lbs. per sq. ine. or other type of approved
~sampastingejulpment Fhleh will-provide—the sexms squivalentloading.

Whore Clecs "C" ballast rests on original ground, the original
Found shall be socrified to a depth of not less than 8 in. with rooters
Julled by orawler type tractor.

Tho Cantreotor sball then campact the subgrade to support the
Class "C" ballast at optimm moisture contenmt to a density of not less
than 96% as oampared to the density of the same material when tested in
cocordance with the AASHOT-99, using shesep foot rollers applying a

1f, for any resascan, the base or foundatiocn under ths Class "C"
material is not immediately covered by the Class "C® dallast, and the
foundation has beccas oul or rough it skall be rerolled in aceardamse
with ths above requiremszts unless saft spots or mud holes have developed,
in which case this soft material shall be either removed or eoversd
with a dry material whish shall be rolled Lrto the soft material wntil
i% kes sompacted in acscrdance with the above requiremsnts.

In all places inascessible to ths rolling ocmpacting equipmsnt
and especially against the sides of the ocrdult through the dam, power
driven campacting equipment consisting of pmeumatioc tazpers or similar
approved equipment shall be used to cdbtain the necessary compaction
ot Tzainytthy fouiatitr uxt apainst—ths surfnoes of the comduite
Poneumatio tamping equipment shall be used for compacting the £ill over
top of the conduit for a depth of at least 12 in. or until the Miling
ocmpasting equipment can be safely moved over the conduit without
damaging or displacing same.

I£ sandy material, locam, or other umstable soil or porous
matserial is smoountsred under anmy section of the cdam, the sams shall
be removed and replaced with suitable material approved by the Znginsers.
Ay replacemnnt material shall be compactsd in accordance with the
above requiroments.
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CLASSIFICATION QF MATERIAL.

Thy material to Se incorporated into tl.e Jubanlknent for the
dam a:all be as follcows,

Clazs "A" Clay .ore

Tuis material entitlod Class "A" clay ours shall be used for
sensuruciing the impirrious sazpacied olay core of the best quality of
material available to provide a watertight ocuto?f sore to pPrevent waver
passing through the dan. Tais rmaterial will consist of the mcst suit-
able cley emcounteret in the- Yorrow pit ard to de ottained from an
area izileated om tha plars as gensral borrow pit erea. This material
ocours for tho most part below the level of the top soil for a depth
of seoveral feet in a general northwest direoction from the dam., 1If
suffisiozt Class "A" matorial is eacountersd, it may be used in all
other saotions of the dam, but sufficient Class "A" olay cors material
Sust be assured before it is used in sections other than indicatad.
This zatorial is eaaily warkadle, red in color, and relatively free of
grit or sand, and will probably odour in such ganditian that ite moisture
contont is approximately the optimm moisture oontent for maximmm caxm-
pection if used directly from its original location in the borrow pit.

Class "B" Ballast

Class "B" ballast will consist of the secand grade olay
material available from the same borrow Pits as described for the :

[ odre ma o -3 ooour both above and
below the Class "A" material in its origiral locaticn. If surplus
Class "A" or Class "B® materials are enoountered, they may be used in
lieu of the Class "C" ballast, but {4 must be deterxined that
sufficlent Class "A" and Class "B" materisl are available for the use
oalled for before it is used in place of he Class *C* mterial.

The Class ™3° ballast will consist of olay which may not
be equally plastic or woriable as ocmpared to the Class "A" mterial,
and pay contain a small percentage more of grit or sand than the
Class "A" material, dut in no case is sandy, lcam, or disinmtegrated
}'-o:k or aimilar loose parcus mterial to be incorporated in the Cless

3 ballast,

Class "C* Ballait

The Class "C" ballast will oonsist of azny surplus Class “A"
or Class "B" material and if sufficient quantities ars not available
then the Class "C" mmtorial may consist of selected orizinal d eposits
of Jand slay material or clays swhose plasticity and vworiability are
inferior to the Class "A" or the Class "B" material.
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The exposed survaces c¢f tie Class "U” ballast seoticcs zay
ocasist ¢f a layer of approxizntely 46 tn., of sundy lcem or Sop scil
matarial free fram exsesseive (r bully orzwic vattsr  Sinoe this
exposed area i1 to be seedsd and plantad i= ;rass cr suitable ccver

grops for protestiss asninst ercsiom =wnd deteriorution of =ie 8xposed
sucfaas.

Borroy piza aball by syt 4oewiseblerooow X OTCY Yo obialn
the material in a corveniez® zanrer ani selsct the Qualizy of <he
matarial as ascessary for the scrstruocticn and provide for the removal
of the stratified laposits of 3lay of various types necessary for the
various sections of the dam. 3arrow pits will be confinsd to areas
approved or recammarded by the Emgireers. The most suitabls area is

laated by the plans and ertitled General Borrow Pit Area.

411 vegetaticn suci as trees, heavy growths of grass, weeds,
underbrush, heavy sod, decayed crganic matter, rubdish and any other
wisuitadle zaterial coourring in the areas from which barrow material
is to be taken shall be scalped or otherwise removed befars the
excavation for the esbankment material is startsd, and in no case
shall sush cbjecticoable materisl de- allowed or incorporated in or
under the escbankmsnc of the dam. The borrow pits shall be clsared
iz scoordance with the apecifications for oclearing before the initial
aroas sections—-are—teimn—for—thrborrow pIt UTeas Ihe Comtractor
shall perform the work required under these seotiocms and shall notily
She Engineers suffisiently in advense of the cpening of any borrow pis
80 that ortes~gsactional slevations and meeasurements of the undisturded
surfaces of acoeptadle materials may be talsn. The Contraster shall
provide the neeessary eseistance, materials and sammon labor for
assisting the Bnginsers “epresentativee in taking these oroes seotiom
¢levations as called for under appropriate heedings of these speoifi.
saticns and for opening test noles for exploring the extant aof the
borrow pit areas before barrowing begins. Croes sesticns have been
talsn over the entire ares of tre dam and spillway sestions and some
of the area from which borrow =material is to be talmn, but it ia
prodabls that this arss will be extanded and the above sonditicms
shall apply. ;

Tas waste material Irom the borrow pit corsisting of the sop
soil, sod, or other unstable zoterial shall be moved out of the way
of the excavatiom operacions and depositied in a manner satisfaciory to
the Engineers. After the material is zoved, this material oay be re-
distributed cver ths excavated areas in s satisfactory mnner epproved
Oy the Zngineers in order that the =inimm mavewment of material my
be odtained. After the acmpleticn of the axoavaticn, the borrow pis
shall de left in such mamner that deproesions or low places {a whish
water cay colleat are eliminated and setisfactory drainage provided for
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e entire area. The slopes shall be left in & et snd satisfastory
mmner in crder 40 prevent erceion. Material which osn be bwrned swoh
as treea or atumps ahall be piled and burned at conveaienms points.

Satisfactory matarial of proper olassification salwn from
the excavation for the fcundation of the dam may be used in the Qase "C°
ballast seotica if sams conforms %0 the requiremszts for Class °C*
Ballast. The materials taken from the exsavations for the spillwey and
canal may be used in the various secticns of the dam where i% canforms
%0 the reapsctive requiremsnts for the mterial olassifiseticm for which
i8 is intanded %0 be incorporated into the dam.

—PIACIIC ECTXEENTY
m
Aftsr the foundaticn has been prepared as desorited above,

compacted earth f£ills shall de placed on all sections of the embankmsnt
of the dame -

dny exbanimsnts of the dam, regardless of type, that is Class .
"A" oley care, Class "B® ballast, or Class "C" dallast, shall De placed
in lzyers act $0 exceed 6 in. in locse depth and rolled with a sheep
foot type of roller or approved equipremb providing a

\cted 2t optimm molisiure e ‘to & density of not less than

B3

vehislss transport maberial aercss the scostrusiion. ¥o rook over
€ inches ix diamster shall Do imscrporated in the exbenkment exsept
in e Class °C® Ballast in which stois nob larger than 12 inches in
ddamvier my bo med.
' All_esbantastis shall be formed of earth or material approved
by the Enginsers. Sod axd vegetatiom shall not be used in mking em=

bankmnts. The matsrial for the embaninents i1s olagsified uder three
different types as. hereinbefore desarided.

COMPACTICE OPF BARTH FILL EMBANKMENTS

e per cent of sampacticn in the field will de deterwined by
the follaring procedure:

Appraximately 15 Ibe. of mberial will de taken with a poet

hels auger snd weighed. The moisthure conbtent will de debermined with-
out loss of time ¢o that the semple will no% lose moisture by drying.
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<he h0le will then be filled with dry sand of known locee weight per
QUe T%e and the volums of the Zole cumputed. The dry weight per
oue . and the per sont compacticn will be determined as follows:

Dry weight per ocubio foot equals

et veight per cu. f4. x 100
100 } moisture sontents

Tercent sampection equals
Dry weight per cu. ft. x 100
Naximm dry weight por oue £%. from laborstory curve

The exposed surfases of compascted earth filled embenkmsnt shall
oanform to dimsnsion shown an the plans and shall be crowmed or sloped
as - indicatede Duwring scoatrustion the embeniment shall be sloped or
graded suffioiently %o throw the rainfall end runcf? 4o the ocutside of

tbmhmtombf.emﬁmetamcm e mxd puidles
within the embankment surfaceses;

mtely optiram moisture emntezh.  Material whioch doss not camtain
suffioient moisture $o campact: inm scccrdance with whe speoified re-
‘quiremsats shall de sprinklsd with weter as directed by the Bngine:rs.
_mmmmmmtmm 40 dry %o the
Proper consistensy before being eempasted. wisr sprinkling wmgom
o pampe end: hose Iines shall do‘wvailable sk all timss % provide the
necessar;y noisthre when required.

The ocost of handling, Armnsperting, plac ocmpascting, snd
mmm«tmm-mmu inoluded in
tbgitpinn@#h&omtwnmuma@

Method of Neasuremsnt

The yardage for excavatica %0 be paid for shall de the yardage
mesured in the arigimal position Ly the method
mterial acoeptably sxcavatod as herein d
by final oross section upen completion and saceptance of the werk.
Meaguremsnt of the crcss sections will de by msans of planimeters from
the plotted aross sectioms.
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Basis of Paymesnt

The yardage of excavation msesured as above provided shall be
peid for at the contraoct unit price per cue yd. bid for this work, whioh
price and payment shall ocnstitute coampensatiocn far stripping, grubbing,
remaval of top soil, axcavating, hauling first 1500 ft. (and exscept
overhaul ), formation and compaction of embeniment, acmpaction of sub-
gradea 1n outs, preparation of subgrades, finishing embaniments, slopes,
ditahes, excavatiacn of borrow pita and ocharmels, disposal of surplus

material ard

]
naceasary o samplete the above work in acoordance with the plans and
specificaticns, not aovered by other unis prices.

Replacemsnt of top soll exscept cn surfaces of the dam shall
be raid for at the unit price allowed for grading, excavatiom, and
compaction when 80 ardered by the Enginsers.

Overhaul shall de allowed for each one-half mile increment®
beyond the first 1500 ft. Faymsnt shall not de msde for haul less
than 1500 feets e digtance to be allowed for overtaul shall de
masured from the approximte eenter of. ewbenkmeut made by the ever- |

. hanl to the appraximte csnter: of the dorrew pit from which euch

- overhaul is madee :Faymsut shall be sade o a oudis yurd desis per

wishure for the embankment mxy

= -———TVater-asossIury LTOF PrOVIAing
bs cbbained froum the stream at the job site and applied £o the surfaces
%o be treated with the water by suitudls mans. ¥o edditicral payment

shall be provided for sprinkling or watering the surfaces iu order %o
ocbfain the optimm moisture ocobexte

RIP=-RAP

Fhere rip-rap is shomn !n coxmeotion with the upstreanm face
of the dam or cther areas, is shall consist of hard rock in sises larger
than 4 inchese The stce will be fwrnished free of charge at the
quarry opsrated by the City of irtinsville. %he Comtractor shall
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provide handling and transperting at hia own expense: The upper
end lewer lirey of the edge of the rip-rapped area of the ups trean
face of the dam skall de reascmably trte to line. The stcne may be
dumped from the truck dirsotly am the face of the dam and may be
band placed in a protaative mat to within plus or mirus two inches
of the 12.inoh depth called fore. An alternate whish the Cantractor

may slect if he 80 desires oconsista of pla
d L or more irregular depth wherein
e depth of the stone must be within plus or minus 3 inches of I8

inch sverage depth in lisu of the 12 insh hand placed stcme. Ia
either mathod ef placing, the Contractor shall taks care to provide
& thoroughly asoversd arce free of conspicuous voids.

Rip-rap will be p.ﬂ tcrntb'buu of the square yurds
ascepted by the Enginsers based en horiscutal msesuremmntss

CARETAXERS COTTAGE FGR CONYRACTORS FIELD CFFICE

...~ The Combractar fob the-dai a8 oovered by Project ¥oe § shall

WAL ooe window sk e doake. |

_ _.. S35 Uditriiatar foe Projeet Noe. § shall also provide ane

ssnftary privy mseting the Tequirviembs of the Virgizia State
Below. the. dam &t & potnt: approved by the Englzsers.

- The- Contractor- for Projest ¥o. § ia also required to submis
& proposal for & caretaksr’s oottage as shomn by schews A of
‘asoampenying plans. . fhis £
_ 1s1d office and privy end the additicnal space
would be svailable for the use of the Cantractor in place of his

£2e0l4 affice and store house at the dam. The Camtraotar's
proposal iz to be bazed on the additianal ccat of the Saheos A
caretaksrs cottage over ths cost of the “emporary field office and

privy for the Engineers use and the santractor's temparary office
and sbors house. :

The saretabsr's cottage herwinafSercalled the cottages shall
be ommstructed of sinder block mn ocmorets foundatioms. The comarets
sball be Class "A". The floor shall de Class "A® cuuarete and gmooth
finished and dense. Comorete work sball de in accordance with the
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requiremsunts for "oancrste”™ scmtained elsewhere in these specificatioms.

Cinder dlocks and lintels and oonstruotion shall ccnform to
the requirements {or this olass of work as desoribed elsewhere in
these specifiocations.

The roof shall ocnaist of timber trusses of 3, P, I. B,

Class "B or better dry lumber, wood sheathing and asphalt mineral
surfaoced shingles.

The selling shall be camposed of 1/2% plywood or 3/4" celotex
or white firished plaster board at least 1/2 insh thiok.

. Windows shall be steel casemsnt type, with single strength
olear glass set in putty.

Doors and framss shall be of wood and of the size and type
shomx—oxr the plans. Doars and windows shall de fittad with approved
i bandles, knobs, and looking devices. Outside dgors shall have

oylinder locks. i

. A1 the carpentry work for doors shall canform $o the
specificatians for this Sype-of wark desoribed under the Raw Waber

- «B )
T 3

o OIS, WO K & "3 @
uwnder “Palmbing® of the Raw Wader Pumping

Standard Sanitary Company Noe.P 4338 R "Severly” or equal, equipped _
,6losst Standard. Sanitary Caspaxy ¥ 346973 "Modernms® ar equal, with !
cast irm enamsled oclosets tank P 6400 and valwves and fittings and !
white-"ohuroh” seat and covers  Watsy piping shall be galvanised irom :
snd the drain-line from the adove fittings, & future shower bath,ax. .
Eitshen sink ahall be sammected to the septia tank oovered by the Raw
Water Puping Station contrmsts The Comtragctor for the eottage shall
also rough in for the supply and drainage fittings for the shower bath *
and kKitchen 3ink, leaving ths comnecticns plugged at the flocr or wal?
line. Plumbing shall be in accordanse with atandard practice and as
approved by the Enginserse IThe waber supply shall be brought by the
Cantractor, for the sottags, from the rww water pumping etatiam
comestio supply filtersd water systsme This supply line shall be S/&
inch zalveniszed steel pipe rum 18° underground.

1Y B¢ e ®

Station specificaticns. -

The eleotris work shall bde dons s shown on the plans and in
scoordance with the Mmticnal Hleoctric Code. Ths wiring ghall de rumm in

rigid gelvanised metallis conduite Galverized irocm gutters and down
spouts shall de fittnished as shown.
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e

¥o interior plastering is required exvept bath room which shall
be plastered with Keena cement smoocth finished plaste:'s Cinder bloek
walls will not de painted.

Upan oampletion of the entire project, ths Contractor shall
thoroughly clean up the sottage and premises.

SEEDING AND PLANTING

_Soi) Progacaticn as® Seeding-

Grading and embaniment work shall be asampleted before seeding
operatiors are commenced. Those operaticns cansisting of grading and
emdbankmeats which shall leave ths surface f£inished to within plus or
minus «2 of a £« of the surface indicated by the plans and shall de

left in a neat and miform appearance befors the seeding cperutions
are ocammenced.

- Sodl preparstion and seeding and related itexm Decessary
to oamplsets the work shown. ar speoified are a part of this eautracs
and eoil preparution and seeding and related items will be paid for
at the ocutrack wit price named in the proposal.

%6 be. completed Before wark of eoil prvparetion sl tesding sen preeeeds

s he Mo e

£ Thm S0p 664Y: shall be reascoably olesmed of plambs, rects,

stanss,” and “other- extransces mattere . ¥0p soil shall be spread om the -

¥

site. or removed s directed.: The aress 9o be prepared and seeded shall
fnolude all’exposed surfasces. of the dam exneps that covered by rip-rep
ol delow the elevation 328 an the upstream swisce of the dame IS

g

R

ohalX alse inedude: 11 arvas Detwven the dam end the camal and the

surlfroces adjaocent §0 the ocanal which ere disturbed by slearing or
gading In scnnection with the ocustrustiom e«f the canmal, alsc the
sreas sdjecent 90 the wings of €hs dam and around the raw water pump-
ing station and not covered Dy the duilding or by the cottage, reads,
valks, or other surfaced areed. - -

. 'AIX sreas shall be treated at the rate of 20 lhe—4e—1,000
4Qu£0v < TUrfiss Vith & cammroial fertiliser. Sush fertilizer
shal) be oamposed by weight of £ive par ocent nitrogen, tsn per oent
of phocphoric acid, and five per cent of potash. Twenty per ocent of
the total nitrogen must be Jerived from organioc material., The feiti-
lucchllh.tbprdmtdtnputabhwnctwcﬂhpm
be furzished shawing the msmufacturer's goaramteed analysis.

The fertilizer shall be applied at least ten (10) days before
tblmhphntoduﬂnhdintothtcpatmbldt&m.
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The areas shall de seeded at a rave of 5 ldg. per 1,000

8qe % of lawm area with a lawn xixture camposed by weighs of 50%

Poa pratensis (Zontuaky Blue Grass), 4G5 Pereanial Rye (lolium peremma),

and 8% Duteh White Clovers. The seed shall be fresh axd olean, and

aay be xixed by approved mathod cn the site or by the dealer. The

Camtractor shall furnish the deeler's guaranteed statemsat of per-

oentage of purity and germinaticn of eeol variety, and if mixed by

the dealsr shall furnish statemsnt of the sompositicm—ef—the mixture.

The—izr=Ieed YNAIT oanfora %0 the following ainimm percentagss of

purity and germination.

Sere hrtg Per Cens Gormination Per Cent
Rlue Grass z g
Peremiasl

“ .. The seed shall be sown evenly and lightly raked imbo the
gound efter which the ground shall be eampasted and thoroughly wetted

with a fine spray.

-Where there is danger of erosica or it is otherwise diffieuls
%0 secure. a satisfasiary loam, the area my de sadded with a good
-quality of lssm 8 _Yeg roods;

- Lo

e .. 320" planking shall be dane during the seeascm er seescus
- ¥y ascepbed practise in losality of projest. A optiom of and =
steapansibility of Comiractor, . plamiing of lasns mxy de dane wder wo-

. :Gewssnoe work st the sarlisst practicable date

of iz of year: ~As somm as oclier-divisions of the 'uk have pro-
) $0
over

"

pessed suffislently commnoe wark of sesding.
: g_wmw be planted after

dtmnsion, sticks, rubbish and any other extranscus material and grade
o remcve ridges and depressioms.

" ¥he fertiliser shall be applisd et the rate specified above
ant work into the scil at least ten days before planmting.

'm.pounlhnbo soarifisd as necessary and raked wntil
swface is smooth, friable and of wmifornly fine taxture immsdiately
Yefore plaxnting grass. .
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The seed shall de somn as specifisd et the rats indieated;
raios 1lizhtly, roll with 200 lbe roller and water with a £ine sSprRy.

“The eetablishing of grass on slopes or banks ahall be the
responsibility of ‘the Contractars Special care shall de exsroised
to prevent erocaian.

The seeded areas shall be maintained, begin Lmdiutcl_y after
the t-:.\.’.lavin; requiremanta:

The arcas shall be mintained for at least 45 days, and as

uoch longeT as noccssary o establish cver the entire arees a close
stand of greas.

. This will include watering, weeding, replanting, rolling,
uoing, triming,-and- other cperaticus neoessary. .

. The areds shall be protected against dammgs inoluding eroeicnm;
provide proper safeguards and protestion 0 areas; replaxt damsged
’ I u J l f N ’ ’

-«

i .- The Cextractor is to daliver the work covered by these plans
axl gpesificstione to the Cmner, somplets end in firzb-olass sandition
in every recpect, and to goarentee ‘e material ard wortmanship for a
period of twelve months from the time installation is ocapleted.

If duwring this time, axy defects should show up dus to defective
mberial, negligsnoe or want of proper care om the part of the Con~
trastar, the lattar shall fwrnish such new materials as are nsoessary,
ani repair said defocts and put the work in prover ordsr at his owm

expense n redeipt of notise of such defeots from the Engineers or
Oxnare »
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APPENDIX VI
CONDITIONS

This Report is based on a visual inspection of the dam, a review of
available engineering data and a hydrologic analysis performed during a
Phase I Investigation as set forth in the U.S. Corps of Engineers'
Recommended Guidelines for Safety Inspection of Dams and the contract
between the U.S. Corps of Engineers and Gilbert Associates, Inc.

The foregoing inspection, review, and analysis are by their nature limited in
scope. It is possible that conditions exist which are hazardous, or which
might in time develop into safety hazards, that are not detectable by this
inspection, review, and analysis. Accordingly, Gilbert Associates, Inc.
cannot and does not warrant or represent that conditions which are

hazardous, or which may in time develop into safety hazards, do not exist.
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