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20. Abstract

Pursuant to Public Law 92-367, Phase I Tnspection Reports are prepared
under guidance contained in the recommended guidelines for safety
inspection of dams, published by the Office of Chief of Engineers,
Washington, D. C. 20314. 'The purpose of a Phase I investigation is
to identify expeditiously those dams which may pose hazards to human
life or property. The assessment of the general conditions of the dam
is based upon available data and visual inspections. Detailed
investigation and analyses involving topographic mapping, subsurface
investigations, testing, and detailed computational evaluations are
beyond the scope of a Phase I investigation; however, the
investigation is intended to identify any need for such studies.

Based upon the field conditions at the time of the field inspection
and all 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/nydrologic data of the watershed, dam stability, visual
inspection report and an assessment inecluding required remedial

measures. .
ASLESSION fus
e e toctm JRCY
(1] Mt tste D
SuANNOUNCED 0
JBIFIGATION . eoe e
[} i
SISTRIBETION/ATAILADILITY 00083
TRl AVAIL mt/w
1l

!




S i " . m

PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

CONTENTS
Page

Brief Assessment of Dam. . . . . . . . . . . . . . . . . . . 1
Overall View of Dam: . . « . . . o & = = o s o s e s s s e . 3
Section 1: Project Information. . . . . . . . . . . . . . . 5
Section 2: EngineeringData . . . . . . . . . . . . . . . . 9
Section 3: Visual Inspection. . . . . . . . . . . . . . . .11
Section 4: Operational Procedures . . . . « . . . . . . . . 15
Section 5: Hydraulic/Hydrologic Data. . . . . . . . . . . . 17
Section 6: Pam Stability. . . . . - . ¢ « o « & o+ o + = « = 19
Section 7: Assessment/Remedial Measures . . . . . . . . . . 23
Appendices

s Plates

II. Photographs

III. Check List - Visual Inspection

1v. Check List - Engineering Data

V. Original Construction Specifications

VI. Concrete Test Reports

' \VA Stability Analyses

VIII. Correspondence from R. Stuart Royer, and
Poulton, Maher and Blake
IX. " U.S. Forest Service Dam Inspection Form

NAME OF DAM: WOODSTOCK
i




PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Woodstock

State: Virginia

County: Shenandoah

Stream: Little Stony Creek
Date of Inspection: 31 May 1978

BRIEF ASSESSMENT OF DAM

Woodstock Dam is a concrete gravity dam approximately 44
feet high and 388 feet long, owned and operated by the Town
of Woodstock for water supply.

The visual inspections and review of available engineering
data, made in May 1978, indicate no deficiencies requiring
emergency attention. Hydrologic analysis indicates that the
dam will be overtopped by 0.3 foot during the Probable
Maximum Flood but will pass 50 percent of the Probable
Maximum Flood. Structural calculations indicate that the
dam does not meet the stability requirements of the Recommended
Guidelines for Safety Inspection of Dams with respect to
overturning for normal pool with an ice load and Probable
Maximum Flood Conditions. Numerous small clear seeps at and
beyond the toe of the spillway indicate that excessive
uplift pressure may be present. In addition, the large (100
g.p.m.) clear leak downstream of the intake tower should be
further investigated to determine if the leakage can be
arrested or controlled.

Seepage control, tailwater during the Probable Maximum

Flood, and detailed assessment of stability are items that
should be further investigated by the owner. It is recommended
that the owner install piezometers in the toe of the spillway
to measure uplift pressures in the foundation bedrock.

Michael Baker, Jr.,_lInc. APPROVED ¢ ‘~inal cigned by
JL\_/Z/ DOL\{';:LaS L, Hallel‘,
Michael Baker, III, P.E.~ ouglas L. Haller

Chairman of the Board and Colonel, Corps of Engineers
Chief Executive Officer District Engineer

Date: AUG 6 1978

MICHAEL
BAKER III

NO. 3176
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OVERALL VIEW OF DAM
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: WOODSTOCK ID# VA 17104

SECTION 1 - PROJECT INFORMATION

Authority: Public Law 92-367, 8 August 1972
authorized the Secretary of the Army, through
the Corps of Engineers to initiate a national
program of safety inspections of dams through-
out the United States. The Norfolk District
has been assigned the responsibility of
supervising the inspection of dams in the
Commonwealth of Virginia.

Purpose of Inspection: The purpose is to
conduct a Phase 1 inspection according to the
Recommended Guidelines for Safety Inspection

of Dams. The main responsibility is to
expeditiously identify those dams which may

be a potential hazard to human life or property.

Description of Project

1.2.1

Description of Dam and Appurtenances: Woodstock
Dam consists of a concrete gravity section
approximately 44 feet high and 388 feet long.
The emergency spillway is a concrete gravity
weir structure, 177 feet long with an 18 feet
long recessed section that acts as a primary
spillway. Although three inch foundation toe
drains are shown on the original design
drawings, none were observed. A line of

grout holes 25 feet deep and at a 10 feet
spacing was reportedly drilled in the cut-off
at the heel of the spillway. The intake
structure and outlet works are situated on

the left non-overflow section. A 24 inch
cast-iron pipe with gate valve on the downstream
end is located near the center of the spillway.
The discharge is controlled by manual operation
of the 24 inch gate valve and a 12 inch cast-
iron pipe in the intake structure. In addition,
there are three sliding gate valves on the
intake structure.

Location: Woodstock Dam is located on Little
Stony Creek about four miles upstream of the
Town of Columbia Furnace, Virginia. A number
of summer cottages and cabins line the creek

NAME OF DAM: WOODSTOCK
5




L--——-n-_—---_-.__a_ . —

between the dam and Columbia Furnace. A
Location Plan is included in this report.

Size Classification: The maximum height of
the dam is 44 feet. The reservoir volume to
the spillway crest is 52 acre~feet. Therefore,
the dam is in the "intermediate" size category
as defined by the Recommended Guidelines for
safety Inspection of Dams.

Hazard Clasgification: Due to the proximity
of the Town of Columbia Furnace with a population
of about 50, many lives could be lost in the
event of failure of the dam. The presence of
the summer cabins within a mile downstream of
the dam creates a condition which adds to the
consequences of a dam failure. Therefore,
this dam is considered in the "high" hazard
category as defined by Section 2.1.2 of
Recommended Guidelines for Safety Inspection
of Dams. The hazard classification used to
categorize dams is a function of location only
and has nothing to do with its stability or
probability of failure.

Ownership: The dam is owned by the Town of
Woodstock, Virginia.

Purpose of Dam: The dam is used for water
supply for the town. The town is presently
preparing to use the North Fork of the Shenandoah
River for their primary water supply source

at which time the Woodstock Reservoir will be
used for emergency water supply.

Design and Construction History: The existing
facility was designed for the owner by R.
Stuart Royer and Associates of Richmond,
Virginia and Poulton, Maher and Blake of
Blacksburg, Virginia. The dam was built by
Garrett, Moon and Poole Construction Company
beginning in 1955 or 1956 and was completed
in 1957. No known construction has been
undertaken since the dam was built.

Normal Operational Procedures: The dam is
normally operated with the reservoir level on
the primary spillway crest at an elevation of
1255.0. The three slide gate intake levels

of 1247.0, 1239.0 and 1231.0 are used to draw
off water from near the surface of the reservoir

NAME OF DAM: WOODSTOCK
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as the water level drops. A 12 inch cast-
iron pipe with an invert elevation of 1215.0
connects with an older eight inch cast-iron *
pipe which transports the water to the Town
of Woodstock which is located over 10 miles
east of the reservoir. Plate 1 shows this
connection. No formal maintenance program
exists for the dam other than the routine
maintenance implemented by the town's water
department to provide a functioning water
supply source.

1.3 Pertinent Data

J .31 Drainage Area: The drainage area of Woodstock
Dam 1s approximately 7.0 square miles.

1.3.2 Discharge at Dam Site: The maximum flow at
the dam site through the spillway is not
known.

Principal Spillway:
Pool level at emergency

spillvay crest « « + « w & = s 60 c.f.s.
Emergency Spillway:
Pool level at top of dam . . . 16,550 c.f.s.
1.3.3  Dam and Reservoir Data: Pertinent data on
the dam and reservoir are shown in the following
table:

TABLE 1.1 DAM AND RESERVOIR DATA

Reservoir
Capacity
Elevation Area Acre- Watershed Length
Item feet M.S.L. acres feet inches(a) feet
Top of dam 1263.5 6.0 102.0 0.27 1200
Maximum pool,
design surcharge 1263.5 6.0 102.0 0.27 1200
Emergency spillway
crest 1255.5 2.8 52,0 0.14 900
Principal spillway
crest 1255.0 2.8 52.0 0.14 900
Streambed at center-
line of dam 1222.0% 0 0 0 0

(a) Based on 7.0 square miles (approximated).

NAME OF DAM: WOODSTOCK
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SECTION 2 - ENGINEERING DATA

2.1 pesign: The design data reviewed included the follow-

ing:

1) Photocopies of design plans done by R. Stuart
Royer in 1955 and furnished by the Town of
Woodstock. (Plates 1, 3 and 4).

2) As-built spillway profile elevations (Plate 2).
3) Specifications for the dam (Appendix V).
4) Concrete cylinder testing results (Appendix VI).

S) Letter of Transmittal from R. Stuart Royer
dated 29 June 1978 (Appendix VIII).

6) Design Letter Report from Poulton, Maher and
Blake dated 15 August 1955 (Appendix VIII).

All existing data has been filed with the Norfolk
District for future reference.

Construction: The construction of the dam was completed
by Garrett, Moon and Poole Construction Company in

1957. R. Stuart Royer inspected the construction which
included concrete testing and reports by Froehling and
Robertson. (Appendix VI). No photos of the construction
were available.

Operation: The dam is operated and maintained by the
Town of Woodstock as part of its water supply system.
Records of water withdrawn from the reservoir for water
supply are kept at the chlorinating house. No records
of spillway flows are available. Three slide gates
with intake levels of 1247.0, 1239.0 and 1231.0 are
used to draw off water from near the surface of the
reservolir as the water level drops.

Evaluation

2.4.1 Design: The design and as-built drawings
provided by the Town of Woodstock were adequate
for determining the structural stability of
the dam.

2.4.2 Construction: An as-built drawing of the
spillway profile was provided by the designer.
Concrete cylinder tests showed adequate
concrete strength.

2.4.3 Operation: The operational procedures are
adequate for the water supply facilities.

NAME OF DAM: WOODSTOCK
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SECTION 3 - VISUAL INSPECTION

General: The dam and its appurtenant structures
were found to be in good overall condition at
the time of inspection. The problems noted
during the visual inspection of the dam do

not require immediate remedial treatment but
the problems should be corrected as part of

the maintenance program. Noteworthy deficiencies
observed are described briefly in the following
paragraphs. The complete visual inspection
check list is given in Appendix III.

Dam: Generally, all concrete structures are
in good condition. Minor spalling and calcite
staining are present primarily at or near the
non-overflow sections.

Although the foundation rock was grouted
during construction, the most notable defect
in the dam is the active clear seepage at a
number of locations including:

1) Through vertical joints in the
spillway between the bucket area
and seven to eight feet above the
bucket (more than one g.p.m.).
(Photos 1 through 3).

2) Through horizontal joints in the
spillway near the primary spillway
section (more than one g.p.m.).
(Photos 1 through 3).

3) Through shale bedrock at the toe of
the spillway at the end of the
right non-overflow section (one

g.p.m. ).

4) Through rock at the toe of the
spillway 24 feet left of the right
non-overflow section (one g.p.m.).
(Photo 4).

5) Through soil 36 feet downstream of
the toe of the spillway (same
elevation as theltoe) in the abutment
at Station 1+90. (one g.p.m.)
(Photo 5).

3.1 Findings
311
S Al

1

Stations are shown on Plate 2.
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6) At the toe of the non-overflow
section between Stations 2+80 and
2490~ (100 g.p.m.). (Photo 6).
This area coincides with the loca-
tion of the 12 inch cast-iron pipe
outletting from the intake tower.
No serious erosion was observed.

All seepage was measured with a stop watch
and calibrated plastic bucket.

Plate 4 is a sketch of the measured dimensions
of the dam. It shows that the bottom of the
spillway is at the same elevation from end to
end and does not follow the abutment slopes

as indicated on the original plans. It

does, however, correspond to the as-built
foundation elevations shown on Plate 2.

3.1.3 Appurtenant Structures: Spillway, see comments
on dam paragraph 3.2.1.

3.1.4 Reservoir Area: No serious shoreline or
gully erosion was observed.

3.1:.5 Downstream Channel: The channel immediately
downstream of the spillway is composed of
shale bedrock with an abundance of boulders.

3.2 Evaluation

3.2.1 Dam: The concrete in the spillway and non-
overflow sections is in good condition and
requires no immediate repair. The clear seepage !
described above should be assessed as to its !
effect on the stability of the spillway i
structure. The hydrostatic uplift should be
measured by piezometers placed into the
foundation rock through the toe of the spillway.
The estimated 100 g.p.m. clear leak downstream
of the intake structure should be investigated
to determine if the clear leak represents seepage
through shale bedrock or a damaged 12 inch ,
concrete pipe. Through correspondence with |

] R. Stuart Royer and Associates, the designer, |

the clear leak ceases when the reservoir is lowered !

to half of its height. The spring issuing

from the ground 36 feet downstream of the toe

of the spillway is an indication that hydrostatic

uplift pressure equals a positive head above

the toe of the spillway. Further investi-

gation is required.

1Stations are shown on Plate 2.

NAME OF DAM: WOODSTOCK
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Appurtenant Structures: Further investiga-
tion is required to determine if the 12 inch
outlet pipe is leaking or if the clear
seepage at this point originates in the
backfill for the pipe.

Reservoir Area: Does not require further
investigation.

Downstream Channel: Does not require further
investigation.

NAME OF D{\M: WOODSTOCK
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SECTION 4 - OPERATIONAL PROCEDURES

Procedures: Operational procedures are generally
discussed in paragraphs 1.2.8 and 2.3. The normal
reservoir elevation of 1255.0 is controlled by the
primary spillway overflow.

There is no formal written procedure for emergency
downstream evacuation in the event of impending catastrophe.
The dam is visited by maintenance personnel from the

Town of Woodstock. These personnel should be instructed

to watch for distressed conditions. In addition, the

U.S. Forest Service has inspected Woodstock Dam (see
Appendix IX).

Rapid emergency drawdown is controlled through the 24
inch cast-iron gate valve locateg on the downstream toe
of the spillway at Station 2+29.

Maintenance of Dam: Because of its water supply function,
the dam is frequently visited by maintenance personnel.
Some patching and finishing of small areas of the
spillway were noticed during the field inspection of

the dam. However, the good overall condition of the
concrete spillway indicates that to date vigilant
maintenance has not been necessary for the dam.

Maintenance of Operating Facilities: Maintenance
personnel of the Town of Woodstock frequently operate
the slide gates on the intake tower, especially during
low runoff periods when the reservoir level drops. The
frequency of opening the 24 inch gate valve is not
known. However, visual examination of the operating
nut, stuffing box, bonnet, pipe plug and body indicates
no excessive corrosion or neglect.

Photo 7 shows a clear leak through a crack in the right
wall of the intake tower. Although this defect does
not directly cause a structural failure, it would
interfere with repair of the intake structure and gates
if such repairs were necessary.

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

is recommended that a formal emergency procedure be
prepared and prominently displayed and furnished to all
operating personnel. This should include:

1) How to operate the dam during an emergency.

1Stations are shown on Plate 2.

NAME OF DAM: WOODSTOCK
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2) Who to notify, including public officials, in
case evacuation from the downstream area is
necessary.

‘3) Procedures for evaluating inflow during
periods of emergency operation.

Evaluation: Presently, maintenance of the dam by water
department personnel of the Town of Woodstock and

periodic inspections by the U.S. Forest Service is
considered acceptable. However, the water department

may have less incentive to continue a maintenance

program when the major source of town water becomes the
North Fork of the Shenandoah River relegating the

reservoir to an auxiliary storage facility. Dam inspections
should continue in any case.

NAME OF DAM: WOODSTOCK
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SECTION 5 - HYDRAULIC/HYDROLOGIC DATA

5.1 Design: The Woodstock Dam was designed by R. Stuart
Royer and Associates of Richmond, Virginia, for the
Town of Woodstock. The design spillway discharge of
7160 c.f.s. was based upon Meyer's formula with an
assumed design spillway width of 140 feet. The constructed
spillway width is 177 feet. The constructed spillway
is an ogee section with the emergency crest at elevation
1255.5 feet and an 18 feet wide notch at elevation
1255.0 for normal flows. This notch acts as a primary
spillway.

The capacity of the spillway at the top of dam elevation
of 1263.5 is 16,550 c.f.s. The hazard class and size

of this dam require evaluation of the Probable Maximum
Flood (P.M.F.) as the spillway design flood. Design
computations of this type are not available; therefore,
it was necessary to determine preliminary estimates of
the P.M.F.

5.2 Hydrologic Records: No records of the lake levels were
available. However, town officials said that the
reservoir was "drained" four to five times in the last
10 years.

5.3 Flood Experience: Although the dam has existed for
many years, there is no recorded flood data.

5.4 Flood Potential: Design features were established by
using the flood estimates noted in paragraph 5.1.

5.5 Reservoir Regulation: Pertinent dam and reservoir data
are shown in Table 1.1, paragraph 1.3.3.

Except for withdrawal for water supply, regulation of
flow is not necessary. The ungated spillway passes all
inflow with some retention time due to storage during
floods.

No outlet discharge capacity, reservoir area and storage
capacity, and hydrograph and routing determinations
were provided by the owner or designer.

NAME OF DAM: WOODSTOCK %
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5.6 Overtopping Potential: The probable rise in the
reservoir and other pertinent information on reservoir
performance in various hydrographs is shown in the
following table:

TABLE 5.1 RESERVOIR PERFORMANCE

Flood

Item Normal 100 year(a) 1/2 P.M.F. P.M.F.(b
Peak flow, c.f.s.

Inflow - 1520 8910 17,820

Outflow - 1481 8900 17,759
Peak elev., ft. M.S.L. 1255.0 1257.3 1261.0 1263.8
Emergency Spillway

Depth of flow, ft. - 1.8 5.5 SE2

Avg. velocity, f.p.s. - 4.8 9.1 YT
Non-overflow Section(c)

Depth of flow, ft. - - - 0.3

Avg. velocity, f.p.s. - - - 11.0

Tailwater elev., ft. M.S.L.

(a) One percent chance of occurrence based upon six hour
rainfall.

(b) P.M.F., as determined by S.C.S. Hydrology Handbook,
routing using HEC-1 by C.O.E.

(c) Dam overtopping during the P.M.F. only.

5.7 Reservoir Emptying Potential: The 24 inch cast-iron
pipe and gate valve at the bottom of the spillway will
permit withdrawal of about 93 c.f.s. with the reservoir
level at the spillway crest and essentially dewater the
reservoir in about 12 hours.

5.8 Evaluation: Hydrologic and hydraulic determinations of
the project were prepared by Michael Baker, Jr., Inc.
as approximations of the P.M.F. The spillway will not
pass the P.M.F. as required by Corps of Engineers
criteria, and therefore is considered inadequate. The
spillway is of sufficient size to pass approximately 93
percent of the P.M.F. value without overtopping the
dam.

It should be indicated that conclusions pertain to
present day conditions, and that the effect of future
development on the hydrology has not been considered.

NAME OF DAM: WOODSTOCK
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SECTION 6 - DAM STABILITY

f 6.1 Foundations and Abutments: The foundation is composed
of calcareous shale with a measured strike of S.4.5°W.
and dip of 63°SE. Limestone was observed outcropping

on the abutments and valley slopes. Discussions with

the designer indicated that additional excavation was

necessary to place the foundation on bedrock.

6.2 Stability Analysis

6.2.1 Visual Observations: During the inspection
of the concrete dam structure, no unusual
vertical or horizontal movements and no
unusual structural cracking were found. How-
ever, there was clear seepage in the vertical
joints extending eight feet above the top of
the spillway toe. In addition, clear seepage
was observed surfacing about 36 feet downstream
from the toe of the concrete spillway and at
the toe.

6.2.2 Design Data: Since the original designer did |
not provide their computations, a stability |
check was performed on a full cross section |
through the dam (see Appendix VII). The
stability computations were made in accordance
with Gravity Dam Design, U.S. Army Corps of
Engineers, Manual EM 1110-2-2200 25 September :
1958 (including change 2) and ETL 1110-2-184,
25 February 1974.

Stability analyses were completed for four
cases:

I Water level at normal pool (elevation
1255.5) - with ice load.

II Water level at normal pool with ice
load plus additional uplift pressure
due to downstream clear seepage.

III P.M.F. condition (elevation 1263.8), -
no ice load - tailwater assumed at
1225.0.

IIIA P.M.F. condition (elevation 1263.8) -
no ice load - partial section.

NAME OF DAM: WOODSTOCK
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Case II was considered because of the clear
seepage observed 36 feet downstream of the
spillway bucket. Uplift pressure at the toe
of the analyzed section was increased pro-
portionally. Case III was the P.M.F. condition
with an assumed tailwater elevation of 1225.0
or five feet above the bottom of the spillway.
Lack of cross sections and downstream gradients
precluded the calculations of tailwater in

the Phase I investigation. The tailwater
necessary to move the resultant force to the
middle one-third of the spillway foundation
was calculated to be 13 feet for the P.M.F.
case.

All four cases are similar in the following
respects:

1) The resultant force does not fall
within the middle one-third of the
base.

2) The factor of safety against sliding
is more than adequate (where ¢ = 50°
and S = 100 p.s.i. for the shale
foundation and ¢ = 45° and S = 450 p.s.1i.
for the concrete).

However, the ratio XH increases from an

2V
acceptable 0.65 in Case I to unacceptable
values of 0.79 in Case II, 0.89 in Case III,
and 0.88 in Case IIIA.

No calculations from the designer were provided.
However, R. Stuart Royer submitted a structural
drawing by Poulton, Maher and Blake. This
drawing shows plotted "action lines" for the
spillway section for various loading conditions.
The “action line" for the condition "Weight

and Flood Pressure and 67 Percent Uplift"
corresponds to a flood level at elevation
1260.5. The "action line" coincides with the
middle one-third boundary. The additional
three feet of flood pressure used in Case III
of the stability calculations for this

report causes the resultant force to move
downstream of the middle one-third. For

Cases I, II and IIIA, the resultant is outside
but near the middle one-third boundary.

NAME OF DAM: WOODSTOCK
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6.2.3 Operating Records: The structure has no
instrumentation for indicating movements,
deflections or other related data, which
might record the dam's experience under prior
maximum loading conditions.

6.2.4 Post-Construction Changes: No unusual post-
construction changes have been made in the
watershed area which would substantially
affect the water level.

6.2.5 Seismic Stability: The dam is located in
Zone 2; therefore, the dam is considered to
have no hazard from earthquakes provided
static stability conditions are satisfactory
and conventional safety margins exist.

Evaluation: Because the dam does not meet all the
stability requirements according to EM 1110-2-2200, the
actual uplift pressures below the spillway should be
determined by the installation of piezometers. 1In
addition, a detailed hydraulic analysis should be made
to determine the actual tailwater during the P.M.F.

NAME OF DAM: WOODSTOCK
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

Dam Assessment: There are findings, as a result of
this inspection, from which an unsafe assessment can be
rendered. Clear seepage, which may indicate excessive
uplift pressure, was found. The spillway is considered
adequate to pass approximately one-half of the P.M.F.
without overtopping the dam. However, the P.M.F. will
overtop the dam by 0.3 foot.

In addition, the dam does not meet the stability
criteria required by the Recommended Guidelines for
Safety Inspection of Dams for normal pool with an ice
load and during the P.M.F.

The town provided photocopies of design drawings. The
designer provided some design and as-built information.
The information was adequate to conduct a Phase I
evaluation.

Although significant clear seepage was noted and the
dam at normal pool does not meet stability requirements,
visual inspection showed no evidence of existing or
past spillway movement. However, the owner should
determine actual uplift pressure and the cause of the
100 g.p.m. clear leak at the left abutment as soon as
possible.

Recommended Remedial Measures: The inspection revealed
certain items of rehabilitation or other work which
should be incorporated with dam maintenance during the
next two years by the owner. These are:

1) Determination of actual seepage pressures
below the dam. This can be obtained with
piezometers.

2) Determination of the cause of the 100 g.p.m.
clear leak in the left downstream abutment
and repair of the leak.

3) Further analysis should be made of the marginal
calculated stability of the spillway. This
includes a determination of the tailwater
elevation during the P.M.F.

4) Patching the clear leak in the intake tower
above the highest slide gate by maintenance
personnel during the next scheduled maintenance
visit. No remedial treatment of the clear
leaking vertical joints in the spillway is
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5)

6)

7)

necessary because the loss of water and
deterioration are minimal at the present
time. However, the condition of the concrete
should be inspected periodically.

Further investigating the possibility of
enlarging the spillway to pass the P.M.F.
without overtopping the dam.

Controlling the clear seepage through the dam
foundations and abutments with relief drains.

Providing a formal inspection schedule for
Woodstock Dam when it is no longer the major
source of water for the Town of Woodstock.
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Location Plan

Plate 1: Plan View of Dam

Plate 2: Profile of Dam - Looking Upstream (As-Built)
Plate 3: Section Through Spillway

Plate 4: Elevation of Downstream (Michael Baker, Jr., Inc.
Sketch)

Plate 5: Spillway Stability and Details

Plate 6: Test Boring Log
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APPENDIX II

PHOTOGRAPHS




Photo
Photo
Photo

Photo

Photo

Photo

Photo

Note:

CONTENTS

1: Left Downstream Face of Dam
2: Center Downstream Face of Dam
3: Right side Downstream Face of Dam

4: Clear Seepage at End of Spillway Bucket,
Station 1+24

5: Clear Seepage 36 Feet Downstream of
Spillway, Station 1+90

6: Clear Seepage (Approximately 100 G.P.M.) at
Toe of Spillway Below Intake Tower,
Stations 2+80 to 2+90

7: Leak in Right Wall of Intake Tower
Above Upper Slide Gate

Photographs were taken 31 May 1978.
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WOODSTOCK DAM

PHOTO 1
Left Downstream Face of Dam

PHOTO 2

Center Downstream Face of Dam
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WOCDSTOCK DAM

PHOTO 3
Right Downstream Face of Dam

PHOTO 4

Clear Seepage at End of Spillway Bucket




WOODSTOCK DAM

PHOTO 5
Clear Seepage 36' Downstream of Spillway

PHOTO 6

Clear Seepage at Toe of Spillway Below Intake Tower (appx. 100 g.p.m.)
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WOODSTOCK DAM

PHOTO 7
Leak in Right Wall of Intake Tower
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CHECK LIST - ENGINEERING DATA




SAQY0D3Y YIOAYISHY/TIVANIVY

*sue|d uo auoN - SONILWVY IDYVHOSIA

*LE2L PUR E2L /P2l 40 suoljeAd|d yim sareb yYoui pz (€) 294yl - SINIVILSNOD

399} XLS AQ aulu ||em jjo-3n) - STIVLIA

‘ue|d Aem||Lds 40 3ued - NVUId SIdTLNO

(G7€92L) MO[JudA0-UON
(0°652L) 4Lom Auewldd
(g:g5921) @360 WIvVd Uquﬁawm\onoqoma.ﬂh
*3UL[U33UID "_v
wep 3e AURSS9I3U SBM UOL3RARIXD J3A0 3204 pajedLpul Jasuibua ubLssg 4
3994 G| 03 QL S} Juswpaqus |L0S 3994 Y6l s|enbd Juawpaqws 420y WVA IO SNOILDOIS TYIIJAL

*UOL3ONUISUOD JO 33eQ - 8G-/G6HL
sueid 40 °3eQ0 - GG61 X¥OISIH NOILDAWLSNOD

VA ‘puowyo Ly
YA ‘Bungsioelg 199435 AuR) "M §|
9)e|g pue u3yey “uU03|nNOd pue °0SSY B J4DA0Y 34en3S Yy :iJaubLsep--wep jo sueld up dYW ALINIDIA TVYNOIOITY

‘pauLelqo sbuimeap j0 Ado) WVA IO NVId

SYIVIWHA WALI

%202 SPOOM

NOILVYAJO ‘NOILONYISNOD ‘NOISIA
VYILVQ ONIYIINIONI
LSIT MOIHD




*A31AR4b 83840U0D SL wep ‘SUON  SIDUNOS MOUYOH

*suoL3eaLsLoads 40 jued--2314d suapplg - WVA IO SXIAYNS NOILONULSNOD-LSOd

a1dId

X301 09YT
*UdNe] SUBPUL|AD 333BUDU0) SQY0DHEY ONI™OH 4
sbuLaoq 3s3] SNOILVDILSHANI SIVIYILVRW w

aﬂ_

>

-

SIIdNLS dOV4IIS
ALITIGVYLS WYd
*udubLSOp wWouj 9| qe|leAe auo0g SOITNYIAAH 3 ADOTOYAXH
SNOILVINAWOD NOISId
*paAL3234 30U 3ng auop A|pajuaoday
(3usdouad O = G# HL) AR[d B sudap|nog--|L0S
(3usouad 06 03 G/ A|d3ewirxoadde AudA008d4) 3894 G'GL O3 3834 9°p Si y3dap--aLeys

sbuLuoq 3583 U3A3S SIY0ddd A507103D _

9lqe| LeAe BUON SILY0d3d NOISIA

SHAVWHY WILI

%203 SpooM




auoy
Sa400ay
NOILWYAdO
IONVNILNIVR 1
“umouy auoy m
S1¥0day
NOILAIY¥DSHA

WYd 40 JINTIVA dO0 SINIAIDOVY dO0Idd

"8/6L Aely uL pue //6| “G/6l Ul 4akoy Aq auop auam Aoenbape ]
Uo saLpnis ‘uabeury UMO] 03 BULPAODDY OBR SYI9M OM] SCM uotyoadsu}

3se7 - (s3dodau Ou) wep dy3 pajoadsul Sey JaKoy 3uen3s ‘Y ‘udsauLbul umo) SINOITY ANV SAIANLS “

ONIHIINIONT NOILONYILSNOOD-LSOd
™

a|qeieAe 3o\ m_.

SQY0dFd TO00d HOIH

*sue|d uo pajedLpul 30N

SNOILVDIJIAOW

*sue|d uo pajedLpul 30N
SWILSAS ONIYOLINOW

SMUVINTT WILI
%203 SPOOM

—




"39)ONG UL 43IUBD 0} J4BIUSD 1934 G| - UOLIBPUNOS YDUL D3dY]

Iv-4

"SUBA U3} ISB| UL SBWLF BAL4 0} UNO4 PAULRUP ULOALISIY

STIYIAA 3 SNV¥Id
INIWAINOT ONILVIIJ0

‘sue|d ay3 03 SWMO4u0d A||e4dusb 2360 jo adeys STIVLIA
19)ong SNOILD3S

NYId AVMTIILS

SHYVIWIA WHLT

.xUOpmnooz

%




— H&;_“Jlllll.l.l-ﬂlll-'-lﬂﬂlﬂl-.!

CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Approximately 7.0 square miles

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1255.5 (17.3 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 1263.5 (345 acre-feet)

ELEVATION MAXIMUM DESIGN POOL: ' 1263.5
ELEVATION TOP DAM: 1263.5
CREST: Free overfall concrete ogee shape

a. Elevation 1255.5 emergency, 1255.0 primary

b. Type Concrete ogee

¢. Width Not applicable

d. Length 180 feet

e. Location Spillover Entire length of dam

f. Number and Type of Gates Three (3) 24 inch square slide gates for

water supply inlets. Handwneel control.
OUTLET WORKS: Bucket at bottom of ogee

a. Type Rectangular weir and 24 inch pipe and gate valve
b. Location >Spillway, approximately center of dam

c. Entrance inverts 1222

d. Exit inverts 1222

e. Emergency draindown facilities _ one(1) 24 inch

HYDROMETEOROLOGICAL GAGES: None

a. Type
b. Location
c. Records

MAXIMUM NON-DAMAGING DISCHARGE Unknown

Woods tock
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APPENDIX V

ORIGINAL CONSTRUCTION SPECIFICATIONS




DESCRIPTION

TCWN OF WOODSTOCK, VIRGINIA

The work contemplated includes the construction of a concrete
gravity dam with outlet tcwer, reservoir, clearing and grubdbing,
relocation of existing 3" waler line, new‘gg water line from outlet
tover end connect with existing 8" water line, roadway relocavion,
chlorinator building and chlerination ejuipment, razing present chlorine
Building, all complete as per pians aind epecifications as prepared by

R, Stuart Royer & Associates, dutwd Sepiembder, 1955,




Scepe of Work:

The work contemplated includes the construction of a concrete gravity

cam with cutlet tower, reservoir, clearing and grubbing, reiocation of exist-

ing 8" water line, new'gb water line from outlet tower and connect with

existing 8" water line, roadway relocation, chlorinator building and chlor- i
ination eocuipmen%, razing present chiorine building, all complete as per

plahs and specifications,

Present Facilities:

The present dam, reservoir, chlorine house and pipe line are to be
maintained in service until such time as the present line 13 relocated, and
the new chlorine building and chlorinator installed. The contractor shall
- conduct hls work so as to avoid damape to the present facilities and inter- 1
uptions of services. Any damage to existing facilities shall be immediately

corrected by the contractor at his own cost and expense.,

Clearing & Grubbing

(a) Reservoir and Dam Area:

The reservoir area to be inundated and the dam site shall be cleared
and grubbed of all vegetation below contour elevation 1265, but not to extend
beyond the present dem as indicated on the plans. The establishment of the
clearing line shall be the responsibility of the contractor.
All marketable timber in the reservoir, dam, roadway and spillwa;r;as |
will be removed by the Natiomak:Pp ~Service, Laps and stumps remaining shall
o T Lcso AT A

be disposed of by the contractbr.




A1l vegetation, including grass, forest mould, leaves, broomstraw,
underbrush, lays, windfalls, stumps, unmarketable timber, trees, and other
forms of vegetation or foreign matter shall be remoyed from the reservoir
and dam areas and burned on gite or in a manner approved by the Engineer.
After burning, ashes and remaining residue shall be buried with 6" earth

“cover or removed from the site.

All stumps shall be grubbed out, including all exposed roots. Excess
excavated earth material may be used as £ill i n stump holes. Fills shall
be leveled off to level of adjacent ground surface.

All salvageable material, other than as retained by the National
Park Service, shall become the property of the Contractor and shall be
removed from the site, otherwise shall be burned.

It is the intent of the specifications, that on completion of the
clearing and grubbing of the reservoir area, that the area be devoid of
all organic matter vhich may becoime decomposed and create offensive taste
and odor, and that the bottom and slopes present a clean earth, clay

sand or rock surface, suitable for impounding a water supply forithe Town.

(b) Roadway

The contractor shall clear and grub within the working limits of the
proposed roadway. Clearing and grubbing shall comply with the require-
nents specified for clearing and grubbing within the reservoir and dam area
axcept that all trees, stumps and underbrush shall be cut-off at ground
laps, and forest mould, leaves allowed to remain in place to be subsequent-

ly removed on excavation.




(¢) Spillvay
Clearing of spillway area shall conform to the requirements specifiec

on roadways,

Coffer-Dams and Unwatering:

The contractor shall construct and naintain all necessary coffer -
dams, channels, flumes and/or other temporary diversion and protectivé
works; shall furnish all material required therefor; and shall furnish,
install, maintain and opsrate all necessary pumping and other equipment
for unwatering the various parts of the work, and for maintaining the
foundation, cut-off trenches and other parts of the work free from water
as required for constructing each part of the work. After having served
their purpose, all cofferdams and other temporary protecctive works

shall be removed.

Preparation of Rock Foundation for Concrete:

The surfaces of all rock foundations upon or .against which concrete
is to be placed shall be preparedto provide adequate bond between the rock
and the concrete by roughiening and cleening the rock surfaces. All loose
rock fragments, spalls, dirt, gravel, grout and other objectionable matters
shall be removed from the rock surfaces. Immediaiely before placing
concrete unon or against any rock surface, the surface shall be thoroughly
cleaned by the use of stiff brooms, hammers, picks, jets of water and air
and other effective means satisfactory to the contracting officer, After
cleaning and before concrete is placed, all water shall be removed from
depressions so as to permit thorough inspection and proper bond of concrete

with the foundation rock.




Pressure Grouting

Grout holes shall be drilled into the rock foundations of the
cut-off walls. It is expected that the depth of holes required will not
exceed 25's The minimum diameter of each hole shall be as directed.

Bach grout hole shall be protected from becoming clogged or obstructed by
being capped or otherwise protected until the hole is grouted.

Metal pipes for grout connections shall be set on the concrete cu’
off walls, spaced 10 feet apart. Grout pipes set in concrete shall end
not less than 1" inside the finished surfaces of the concrete, and recesci
shall be provided in the concrete to be filled with mortar after the
grouting is completed. The size of the grout pipe for each hole will be }
determined to neet the requirements of the drilling and grouting equipmenl
used. The spaces betwcen grout pipes and the rock or concrete into which
they are inserted snall be carefully calked with oakum cr other suitable
material to prevent entry of concrete or other materials prior to groutin

Grout shall be forced into each drilled grout hole and grout ;
connection under pressure of up ® 100 pounds per square inch as requircc
For ordinary grouting work, the grout shall be comnposed of cement and
water with a water cemcnt ratio of from 1 to 2. Before pressure grouting
is begun, all grout holes shall be thorou;hly washed out with clean wate;
by inserting a pipe into the hole and introducing the wash water into the
botto:r of the hcle. No grout hole or grout connection shall be grouted,
except with permission, until all concrete requiéed within a radius of S5(

feet is placed and set.
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1. Portland cement shall conply with the "Standard Specificetions for
Portland Cenent", (ASTii Designation: C-150), or the "Tentative Cpec-
ifications for Air-gntraining Portland Cement", (ASTM Designation: C-175),
and shall be Type IV if available. Otherwise, Type II shall be used.

2. Concrete f/ggregates

(a) Concrete aggregates shall conform to the "Standard Spec-
ifications for Concrete Aggregates" (ASTM Designation: C-33) or to the
"Standard Specifications for Lightweight Aggregates for Concrete" (ASTN
Jesignation: C-130), except that aggrerates failing to mcet these specifi-
cations but which have been shown by special test or actual service to
produce concrete of the required quality may be used where authorized by
the engineer.

(b) The maxinum size of the aggregate shall not be larger than one-
fifth of the narrowest dimension between forns of the yember for which the
concrete is to be used nor larger than three-fourths of the mininum clear
;pacing between reinforcing bars.

{c) Cobble rock may be included in the concrete mixtures for mass
concrete. Such cobble rock shall be sound, hard, clean gravel or broken
rock of such size as will pass through a screen having 6-inch square
openings anc be retained on a screen having 2-3/lL-inch square or 3-inch
round openings. The suitability of colLble rock will he deterrined by the
contracting officer. The amount of such cobble rock to be used shall be
based on producing the most economical concrete of the required strenth,
and, insofar as practicable, utilizing the entire yield of the natural

.

deposit or quarry fror which the gruvel or broken rock is obtained.




The use of cobble rock will not be required or permitted where the concrete
is reinforced, or in any part of the structure where the least dimension is
less than 30 inches.

3. Water

The water used in concrete shall be reasonably clean and free
from objectionable quantities of silt, organic matter, alkali, salts, and
other impurities.

L. ietal Reinforcement

(a) Reinforcing bars shall conform to the requirements of the
"Standard Specifications for iiinimum Requirements for the Deformations of
Leformed Steel Bars for Concrete neinforcement" (ASTl Designation: A 305)
and of the "Standard Specifications for Billet-Steel Bars for Concrete
Reinforcement" (ASTHM Designation: £ 15), or "Standard Specifications for
Rail-Steel Barc for Concrete Reinforcement! (ASTM Designation: A 16), or
"Standard Specifications for Axle-Steel Bars for Concrete Keinforcement"
(ASTM Designation: A 160).

(b) Structural steel shall conform to the requirements of the

"Standard Specifications for Steel for Bridges and Buildings" (ASTM

vesignation: A 7). i
5. Storage of i.aterials
Cement and agpre.ates shall be stored at the work in such a manner

as to prevent deterioration or intrusion of foreign matter. Any material

which has deteriorated or which has been damaged shall not be used for

concrete.

-~




Concrete

1. Concrete Quality

(a) The water-cement ratio for concrete exposed to freezing and
thawing shall not exceed 6 gallons pér sack of portland cement. For the
interior of the dam the ﬁater-cement ratio may be as high as 7 gallens per
sack, with the exception that the minimum 28 day compressive strength of
the concrete shall be 3000 pounds per square inch. Excessive overmixing,
requiring additions of water to preserve the required concrete consistency,
will not be permitted. Surface water contained in the agiregate rust be
included as part of the mixing water in computing the water content.

2. Ooncrete Proportions and Consistency

(a) The proportiéns of aggregate to cement for any concrete shall
be such as to provide a mixture which will work readily into the corners
and angles of tne forms and aroand reinforcement with the method of placing
erployed on the work, but without permitting the materials to segregate or
excess free water to collect on the surface. The combined aggregates shall
be of such composition of sizes that when separated on the No. L standard
sieve, the weight passing the‘sieve (fine aggrregate) shall be not less than
305 nor more than 50% of the total unless otherwise required by the
engineer.

(b) The methods of measuring concrete materials shall be such that
the proportions can be accurately controlled and easily checked at any time
during the work. leasurement of materials for ready-mixed concrete shall
conform to the "Standard Specifications for Ready-tixed Concrete" (ASTM

Designation: C 9L).




3. Tests on Concrete

(a) During the progress of tne work compression test specimens
shall be made and cured in accordance with the "Standard khethod of lHaking
and Curing Concrete Compregsion and Flexure Test Specimens in the Field"
(ASTH Designation: C 31). Not less than three specimens shall be made for
each test, nor less than one test for each 250 cu. yd. of concrete of eacn
class. Specimens shall be cured under laboratory conditions except that
when, in the opinion of the engineer, there is a posgsibility of the
surrounding air temperature falling below LO deg. F., he may require
additional specimeuns to be cured under job conditions.

(b) Speg}mens shall be tested in accordance with the "Standard
kethod of Test for Compressive Strength of iolded Concrete Cylinders"
(ASTM Designation: C 39).

(¢) The Standard age of test shall be 28 days, but 7-day tests
may be used provided that the relation between the 7- and 28-day strengths
o{ the concrete is established by teét for the materials and proportions
used. ]

(d) If the average strength of the laboratory control cylinders
for any portion of the structure falls below the compressive strengths
called for on the plans, the engineer shall have the rigint to order a
change in the proportioﬂg or the water content for the remaining portion of
the structure. If tle average strength of the jobcured cylinders falls
below the‘rcquired strength, the engﬁu%n*shall have tne right to require
conditions of temperature and moisture necessary to secure the required
strength and may require tests in accordance with the "Standard l.ethods of
Securing, Prepering and Testing Specimens of I'ardened Concrete for Com-

pressive and Flexural Strengths"

. V-9
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(ASTh Designation: C L42) or order load tests to be made on the portions
of the structure so affected.

L. Preparation of Equipment and Place of Deposit

(a) Before placing concrete, all equipment for mixing and trans-
poerting the concrete shall be cleaned, all debris and ice shall be re-
moved from the places to be occupied by the concrete, forms shall be
thoroughly wetted (except in freezing weather) or oiled, and the rein-
forcement shall be thoroughly cleaned of ice or other coatings. |

(b) Water shall be removed from place of deposit before concrete
is placed unless otherwise permitted by the engineer.

5. Mixing of Concrete

(a) The concrete shall be mixed until there is a uniform dis-
tribution of the nat®ials and shall be discharged completely before the
mixer is recharged. .

(b) For job-mixed céncrete, the mixer shall be rotated at a speed

recommended by the manufacturer and mixing shall be continued for at least
1 minute after all materials are in the mixer.

(c) Ready-mixed concrete shall be mixed and delivered in accordance
with the requirements set forth in the "Standard Specifications for Ready-
Mixed Ooncrete" (ASTI Designation: C 9L). ;

6. Conveying

(a) Concrete shall be conveyed from the rixer to the place of
final deposit by methods which will prevent the sepuration or loss of the

’
materials.

vV-10 ]




(b) Equipment for chuting, pumping and pnepmatically conveying
concrete shall be of such size and design as to insure a practically con-
tinuous flow of corcrete at tae delivery end without separation of the
materials.

7. Depositing

(a) Concrete shall be deposited as nearly as practicable in its
final position to avoid segregation due to rehandling or flowing. The
concreting shall be carried on at such a rate that the concrete is at all
times plastic and flows réadily into the space between the bars. No
concrgte that has partially harﬂéned or has been contaminated by foreign

material shall be deposited on the work, nor shall retempered concrete be

used.

(b) When concreting is once started, it shall be carried on as a
continuous oper;;ion until the placing of the panel, section or 1lift is
completed. The top surfacé of individual lifts shall be left with
approximately a five degree slope, with the downstream side higher.

(c) All concrete shall be thoroughly compacted by suitable means
during the operation of placiné, and shall be thoroughly vorked around
reinforcement and embedded fixtures and into the corners of the forms.

8. Curing

Provision shall be made for maintaining concrecte in a moist
condition for at least five days after the placement of the concrete.

9. Cold Weather Requireinents

(a) Adequate equipment %Pall be provided for heating the concrete

materials and protecting the concrete during freezing or near-freezing

weather. No frozen materials or materials containing ice shall be used.

V=11
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‘Reinforeing

(b) a1l conc:ete materials and all reinforcement, forms, fillers
and ground with which the concrete is to come in contact shall be free from
frost. \lhenever the temperature of the surrounding air is below LO deg. F.
all concrete placed in the forms shali have a temperature of between 70 deg.
F. and 80 deg. F.,and adequate means shall be provided for maintaining a
temperature of not less than 70 deg. F. for 3 days or 5U deg. F. for 5 days.
The housiﬁg, covering or other protection used in cornection with curing
shall remain in place and intact at least 2 hours after tie artificial
heating is discontinued. 2

10. Forms

Forms shall conform to the shape, lines and dimensions of the
members as called for on the plaﬂs, and shall be substantial and sufficiently
tight to prevent leakage of mortar. They shall be properly braced or tied
together so as to maintaiﬁ positicn and shape. Forms shall be used for all

surfaces where the slope is greader than 1 on 1-3/L. '

- !

1. C(Cleaning and Bending Reinforcement

Metal reinforcement, at the time concrete is placed, shall
be free from rust scale or other coatings that will destroy or reduce the
bond. Bends for stirrups and ties shall be made around a pin having a
diameter not less than two times the minimum thickness of the bar. Bends
for o?per bars shall be made around a pin having a diameter not less than
six times the ﬁinimum thickness of that bar, except that for bars larger
than 1 in. the pin shall be not {Fss than eight times the minimum thickness

of the bar. All bars shall be bent cold.

Yf‘i2 |
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2. Placing lLeinforcenent
letal reinforcement shall be accurately pleced in accordance
with the plans and shall be adequately secured in position by concrete or
metal chairs and spacers. ;
3. Concrete Protection for fkeinforcement

The metal reinforcement shall be protected by the thickness of

concrete indicated on the plans.

Construction Joints.

.

Vertical construction joints shall be not over LO' apart. Keyways
shall be left between adjacent sections. The keyways shall be g feet wide
by 1 feet deep. Copper membr#ne sealing strips shall be provided to pre-
ve;t leakage through the vertical joints. The initial 1ift directly upon

: the rock foundation shall be of 2.5' thickness. Subsequent lifts shall be
not greater than five feet. The rock foundation shall be cleaned as noted
in Phe section under "Preparation of Rock Foundation for Concréte". After
cleaning, all approximately horizontal rock surface shall be covered with
a layer of mortar at 1éaét one-half inch thick, consisting of the regular
concrete mixture without the coarse aggregates. The concrete mortar shall
be thorouginly worked with brooms or otherwise into all irregularities of

the surface. Concrete shall then be placed immediately upon the fresh

mortar. All concrete surfaces which have set for twelve hours or more upon

or against which concrete ié to be placed and to which the new concrete is
to adhere shall be cleaned of all laitence and loose or defective surface
concrete, by means of jets of air and water applied at high velocity, by

wet sand blasting, and for chipping.

V=13
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The surface of each lift or layer shall be washed immediately prior
to the placing of the succeeding lift or layer cf concrete and all water
shall be removed from depressions before the concrete is placeds A one-
half inch layer of mortar shall be applied to the clezned surface before

placing of the concrete begins.

Excavation
1. Dan.

Fxcavation for the dam and working space above the shale line

shown on the plans shall be unclassified and included in the lump sum price

bid for the dam.

2. Spillway.

The spillway below the dam shall be excavated to the finished
contours shown on the plans, and shall be unclassified, and included in
the lupp sum price bid for the dam.

3. Trenches.

: Excavatiun for pipe line trenches shall be of a depth as to
prévide 3 feet cover over the top of the pipe, and shall be unclassified
and included in the price bid for relocated as well as on new pipe lines
and drains.

L. Rock Excavation.

. Rock excavation to depths belcw the shale line for the dam only,
indicated on the plans as instructed by the Engineer, shall be paid for
at the price bid per cubic yard.

5. Disposal of Excavated Material.

Excavated material, not suitable for backfill, shall be disposed




of as directed by the Engineers.

Backfilling
l. Dam.

On completion of the dam, excavated areas above, below and at
ends of the dam, shall be backfilled to the level of the adjacent ground
level. Backfill shall be earthy material, free of large boulders placed
in 12 inches layers and thoroughly compacted with hand or air tampers. No
extra compensation will be made for backfill, sawe being included in the
lump sum price bid for the dam.

2. Trencﬁes shall be backfilled with earth material free of large
boulders. For a depth of 12 inches, the backfill shall be thoroughly
compacted. The remainder of the trench shall be filled to the level of
the adjacent ground level and the trench left with a € inch mound.

Trenches in rock shall be backfilled as above specified.

Backfill shall be included‘in the lunp sum price bid for the dam
and in‘the price bid for pipe lines.

1. Reservolr drain.

Provide and install a 2} inch reservoir drain complete with gate
valve at location shown on the plans. Pipe shall be Class C, B & S pipe
with leaded joints. Gate valve shall be bell spigot ends Eddy taper seat,
double gate valve or approved equal, for 150# working pressure. Anchor
valve to pipe ané valve bells with wrought iron collars and 1/2 inch stay

rods. Cut off walls as hereafter specified.
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2. Foundation Drains

Provide 3 inch foundation drains on 15 foot centers in bucket
position of the dam as indicated on the drawings. Poundation drains shall

be included in the lump sum price bid for the dam.

Outlet Tower
1. General.
Provide outlet tower as detailed on the plans. Concrete and
reinforcement as hereinbefore specified. Tower and appurtenances on

»

integral part of the dam and to be.included in the price bid lump sum for
the dam.
2. Sluice Gates.

Pro&ide and install three (3) sluice gates with extension stems

" to operating platform of outlet tower. Sluice gates shall be rodney-Hunt

or approved equal, No. 320 for 2l inch square opening, with 1 1/2 inch
rising stem. Provide a minimuﬁ of two (2) stem guides per gate, but in no
in;tance shall spacing be gfeater than 10 feet. Provide "L" type
anchor bolts and faaten.gate'aecurely to tower wall., Sluice gates are to
be 1nc1udéd in the luwiap sum price bid for the dam.
3. Floor Stands.

Provide Rodney-Hunt or approved equal, Floor Stands Type S-2600A
for 1 1/2 inch rising stem. Provide 2 inches diameter han& wheel. Floor
stands shall be rigidly attached_with "L" type bolts embedded in tower

concrete work. Floor stands to be included in the price bid lump sum for

dam,




L. Railing.

Provide railing and stanchions along walkway and around tower as
shown on the plans. Railing and stanchions pipe shall be "XH" galvanized
wrought iron. Fittings shall be "XH" galvanized malleable iron. Railirg
and stanchions to be included in the price bid lump sum for the danm,

S« Ladder.

Provide within interior of the outlet tower an access ladder as
detached and shown on the plans. Ladder shall be securely fastened with
"I" bolts embedded in tower wall, Ladder to be included in the grice bid
lump sum for the dam.

6. Plate Cover.

Proyide over opening in outlet tower an aluminum plate cover and
frame, as detailed on the plans. Aluminum plate shall be "Alcoa" (€15)
or apnroved equal, standard pattern C-102. Frame shall be made of
aluminum angles of sizes shown and provided with anchors. Frame to be
securely attached to outlet walls. Provide steel bolts to secure cover

plate to frame as detailed,

Water Lines
1. Relocated liain.

The present 8 inch main shall be lowered between Station 2 + 62 -
south and Station 1 + 86 -4 north, approximately LOO feet tin length. Pipe
shall be lowered to invert elevstions indicated on the plans. Care shall
be taken in lowering pipe not to damage same, and all joints shall be
recaulked. Where directed by the Fngineesr the present joint shall be

burned out and the joint repoured and caulked. Relocated main will be

V=L




paid for at the price Bid per lineal foot.
2. New Liain.

Provide 12 inch main from outlet tower and make connection to
relocated present 8 inch main as shown on the plans. Comnection to
present relocated main shall be with a "Y" branch with gate valve and
boxes on each main. Cutlet ell, riser and run of pipe froii outlet tower
to outside edge of dam bucket shall be included in the lump sum price bid
for the dam,

- ({) Pipe and Fittings

Pipe shall be B & S, Class B cast iron pipe. Fittings
shall be B & S, Class D. Pipe and fittings shall be A.W.W.A. Standards.
Pipe shall be laid to the invert elevations shown on the drawings with
caulked lead joints and true to grade and aliinment.

(b) Gate Valves and Boxes.

At points indicated on the plans provide 8 inch gate valves
and boxes. Gate Valves shall be A.W.W.A, Standard, "Eddy" as approved
equal 150# W.P., bell end, tapered seat double gate :alves. Valves shall
have iron body, be bronze mounted, non-rising bronze stem with 2 inch
square nut on stem.

Provide over each valve, a valve box complete with base, extension
section, top section and cover. '

(c) Cut Off talls.

At locations indicated on the drawings, provide cut off walls

around pipe lines to dimensions as detailed,




Chlorination Building

1. Building.

Provide chlorination building of dimensicns shcwn on the plans.

Footings and floor shall be of concrete of quality specified for concrete.
Foundation and exterior wzlls shall be cement block masonry. Clear and
grudb building site.

Concrete masonry block for foundation and extericr walls shall be
load-bearing, smooth surface, light weight aggregate type corforming to
the provisions of A.S.T.l. SpecificatL?ns C-90-Lk4 and latest revisions
thereof,

Masonry mortar shall comply with A.S.T.h. Specifications C-91~Type 2,
and revisions thereof. |

Plates, ties and roof rafters and sheeting shall be of heart yellow
pine. Roofing shall be " 1 x Ternes", 28 gauge tin with standing Seam.
Ths roof surface shall be covered with resin-sized building paper weighing
at lepst 6 pdunds per square, The tin roofing shall be secured to the
roof sheeting with tin cleats 1 1/2" x 3", spaced not over 12 inches apart.
A1l tin roofing shall be nailed with hot-dipned, zinc coated nails.
Immediately after laying, all tin shall be given 2 coats of approved
metallic roof paint, allowlng one week for drying between coats.

Floor shall be provided with wire mesh reinforcement and finished
with a float finish.

Door <nd frame shall be of steel Truscon - #3070. Complete with
hardware,Window frames shell be of steel, Truscon - B-23141. Door and
windows to be glazed.

Provide chimney flue with smoke pipe thimble and clcan out door at
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location indicated on.the plans. bMove present stove to new building and
erect complete with new smoke pipe, damper and elbows,
2. Chloiinators.

Provide a W & T or spproved equal, A 33k direct feed type
chlorinator, with L# per cay orifice meter, complete. The chlorinator
shall be placed into operation prior to moving present chlorinator to the
new building. Transfer and erect complete present chlorinator in new
building.

3. Scales.

Provide one (1) "Fairbanks-! orse", or equal Code 112} portable

platform scale, 2000 pound capacity.
L. Distribution Lines and Box.

Provide gas tank manifold and 1/2 inch black W,I. supply line

to chlorinators complete with pipe, fittings, valves, and connect to
chlorinators as indicated on the drawings. 5

Provide distribution lines from chlorinators to distribution control

complete vith 1/2 inch black W.I. pipe fittings and valves.
From distribution control to pipe line main, provide 1/2 inch heavy

duty distribution rubber hose. Between building and main, hose is to be

run in a conduit consisting of B & S, V.C. or concrete pipe with cemented
joints. Hose connection at main shall be through a corporation cock and
al” & T diffuser as detailed on the drawings.

Provide over pipe line main at entrance of diffuser a concrete box
with a cover and frame as detailed on the plans.

5. Painting.

All doors and sash shall on completion of glazing, paint with

V-20.




one (1) coat olive green metallic paint. Paint brend to be approved by

the Engineers.

Roadway
1. Grading.
The contractor shall provide roadway at location, grade, and
cross-section shown on the plans. Excavation shall be unclassified,
2. Drainage.
Provide drain pipe of corrugetzd metal of size, length and

location shown on the plans.
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PROPOSAL FORM

Item .. Unit
No. DESCRIPTION Quantity Unit Price

Schedule T.

1. Clearing & Grubbing, reservoir, dam
spillway and roadway areas complete
in accordance with plans & specifications Lump Sum
Schedule TI.
1. Constructing concrete gravity dam S
and spillway with appurtenances complete
in accordance with plans & specificat-

ions Lump Sum
2, Grout holes complete in accordance with o
plans and specifications - 800 L.F. 2,9d

$é£c DS ¥

2200 07 o

:;3§% Relocating existing 8" water line
- in accordance with plans & specificat- <
ions ¥ LOO L.F. 50°

L alo il alie b Leainde s i oty onddy umes e

|1 %
s %, Furnishing and installing 87 water
line with connections to existing
water line in accordance with plans 2.3¢ )
and specifications 260 L.F. L&)

b e e L Al il L

~g{, Furnishing and installing Chlorinator
:7 ; building complete with chlorinator,
scales, piping distribution hose and
“conduit, diffusor and diffusor box,
" in accordunce with plans and snpecific-
ations Lump Sunm

Total of IT.

- 2 Blase Lo e .‘_ > 1T/
f,‘ ; e R 4 ¢ »
- / ‘
Total Base Bideecvieoesos P
7~ / .
) ' " ' >

V=22
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APPENDIX VI

CONCRETE TEST REPORTS




TRVLIILIING & RUDERIJDUIN, INGU.

- INSPECTION ENGINEERS ¢« CHEMISTS « BACTERIOLOGISTS
SINCE 1881
BRANCH LABORATORIES MAIN OFFICE & LABORATORIES
NORFOLK, CHARLOTTE, RALEIGH 814 WEST CARY STREET
WASHINGTON, BALTIMORE RICHMOND, YIRGINIA

“‘No.. E=k811=19 __October 23, 1257

CONCRETE TEST REPORT

Location Sompled..............Roundatian 3440 to 388 e
Designad Compressive Strength.............. .. 300@........Ibs. persq.in.at . ... 48 days. Date moulded = V0/16/57

MATERIALS USED — Rt tsalGbB OF CONCRETE

Coment...... o 360 ... Sacks, Brand...Lone Star... ... Mid. ot Ltone Star, ¥s, ]
Fins Aggregate.......... 642 .. Pounds. ... ..... .Source ... Culpeper . Sizel00 4, HH
Coo'rs; Aggregote'..... A102_ Pounds.... ... ... Source... . TomsErook e LA ... Size Bt 4o 2%
Water....... 328 .. Gallons, including moisture in aggregates. Gals. water per sack ... 5=2/3.. _
Admixture. DAPEX.- - . AMOUNI LT OUDEBS. ... o Water-Cement Ratio. ... Slump -1/
Made for...Sarcatt, #oen & Pool, Ins., Blackstons, Virginis £ LR et

Racsivad.... A DSBS o SRR ©- ), |1 1< 111
Morked.....Air Coatent &.0% . .

Cuting: Field: . Lt ol oS Damp Sand,. . .......to 2 Moist Room, 73 F°
Period: .. oo Period: ... . Period: 2 days

COMPRESSIVE STRENGTH
TYPE OF BREAK

7

Size Bracking Load Pounds per Weight Lbs T § Per Cent Aggregat
o. . ype o gregate
g Inches Pounds Sq. In. Por Cu. Ft. Agejof:ieit Breok B'OK;; ;';;g;'o'; Line
s S s

s A gx1z. | 89500 .| . nes. | vl rdeys| 2 | s

p573 -t - bEd o 82000 | o 2960 MaR b Lo Fodeys Lo 200 L
(Uo7 SN IS VS0 Y. O R RTINS 5 % SRR o

water edded 13.] gallons.

£t Serrett, Poon & Pool, inc., Blackstone, Va.
% Berraty, Noon & Poel, Inc.,Box 37, Mt. Jackson, Va.

FROEHLING & ROBERTSON, INC.’

v o
- - oo 5

= = |

Wawowiy v Asmccan Concreta Institute ¢ American Council of Commercial Laboratories ¢ Virginia Acadery ol Science
“an Asecwon of Scence & Industry * Society for Nandestructive Tesiing

G R wiam v Acae vt an of Asphalt Paving Technologists ¢ American Watar Works Association * Ararizan Chemical
v+ Teemmcnl Agocaron Pulp B Paper Industry

VT=1




| —

;- % ¢c Garvety, Moon & Pool, Ine., Box 37, M. Jackson, Va.

<. . REPREW Road Builders Association ¢ Southern Association of Science & Industry * Society for Nondestructive Testing

e Socmo IN: American Wood Presarvars Association. » Association of Asphalt Paving Technologists ® American Water Works Association * American Chemical
.'{. Amencan Public Health Asscciation * Technical Association Pulp & Paper lnduurv ¢
bY e “ ; ; VI 2 ; " \;
(RU1S

“»; LT DN el Bt Y~ - Ve - we
YT P
}j-"" “* INSPECTION ENGINEERS « CHEMISTS BACTERIOLOGlSTS
SINCE 1881
BRANCH LABORATORIES MAIN OFFICE & LABORATORIES
NORFOLK, CHA; TTE, RALEIGH 814 WEST CARY STREETY
WASHINGTON, IALTIN.ORE RICHMOND, VIRGINIA
o E-A311-9 e October 18, 1957

CONCRETE TEST REPORT
Proi.c,"wwck Water Stoxage Dam, woodstock, Virginia
od.. Saction 2{90 t.o 3{37 S Apprex. Elav, 1225 to 1230

Location Sampled... 2o e e, ST . wwla Lkt oo
Designed Compressive Strength ... m ..\bs. }:ﬁx%& Qb 28 days. Dote moulded 9/20/;7
MATERIALS USED — PER CUBRXIZEXD OF CONCRETE
3 3.0 Sacks, Brand.. 1CM® $EAX  Mid. ot Lone Staxr, Va.

Coment. ..o s
Fine Aggngoromw??..,, e POUNAS. ook Sourco.“...c?lwg. SRS . _.Size 100 to“

Toms M Size 2" 10#4

Coorse Aggregate . ... Pounds. w....Source. &7

Water . = .o Gallons, including moisture in oggregates. Gals. water per sack . . 6 . ’
Admixture E‘m Amount 2"5 DUNCAR - Water-Cement Ratio WA . S|ump 3.1/4"
Maode for.... Gm" M & POOI, Ioe,, weum’ Virzinu

ceived.... - A N L S Condx ion:
Rocehed— 03> 5,41 :

Marked.... B e e
Curing: Field: ... . .to. 1= Damp Sand, . fo .. Y l Moist Room, 73 F° ‘
' Period: e ot Penod Period: 1 :igys B j

COMPRESSIVE STRENGTH

TYPE OF BREAK .

5

Age at Test

7

Fer Cent Aggregate
Broken through Line
of Frocture

Size Breaking Load Pounds per Weight Lbs,

N
e $q. In. Per Cu. Ft.

1 i : Inches _ Pounds i
%008 | 6x12 | 63,800 .| 2228 | 142,21 7 ¢a
2009 6 x 12 60,000 2122 142.6
5010,_631269’500 ........ i 3155 I“.s
”11 6812' k&l’.m .......... 2971 162,2

éo»w}w
SNy

i

cessaamonasernsorslstiorsestsnisssaiisnssiiisasssarensssresesd

nelusions:
?&w&m:t, Moon & pool, Ine., Blaskstene, Va.

\

FROEHLING & ROBERTSON, |Ns./_,,-:9

", ;
- xrg) Vot

AY American Sociely for Testing Materials © Amer rican Concrete Instituta * American Council of Commercial Laboratories ® Virginia Academy of Science




FROEHLING & ROBERTSON, INC.

; INSPECTION ENGINEERS « CHEMISTS » BACTERIOLOGISTS
SINCE 1881
BRANCH LABORATORIES MAIN OFFICE & LABORATORIES
NORFOLK, CHARLOTTE, RALEIGH B4 WEST CARY STREET
WASHINGTON, BALTIMORE RICHMOND, YIRGINIA
No. E=3811-10.. . October 8, 1557

CONCRETE TEST REPORT

Project....i00d3tock Watar. Storage Dem, teedstock, Yirginla

Location Sompled...... Sectioa. 2450 to. 2290, #pprox.. Elav. 1245 to 1250 . . .. . e
Designed Compressive Strength ... 300 ... lbs. per sq. in. at.......28  days. Date moulded  10/1/57
' MATERIALS USED — PRRAGMAMG:HARR OF CONCRETE
. Cement 3.9 ... ...Sacks. Brand.....Lohe. S5ter. . .. Mid.at . Lone Star, ¥Yea.
Fine Aggregate....$%2 . .. Pounds.. ...... .. Source . . . Culpepar . : _Size 10010 &4
Coorse Aggregate 1102 ... Pounds........ .. .. Source. C,Selundy, Toms rook . Size _$4to v .
Water..... 8 ..Gallons, including moisture in oggregates. Gals. water persack . 6 . . . o
© Admixture ... .. papgg - - Amount. 2.5 ounces .2".Water-Cement Ratio o ... Sump 2=-M/2
Made lor. .. Barraty,. fcon 8 Poal, inc., Blackstona, Nirginla . .o
Received.....18/5/57 : R LN e =y . ... Condition:
Marked ... e
Curing: Field: ... ...to .. .. . F° Damp Sand, . to F° Moist Room, 73 F°
Period: ... Period: Period: 3 cays

COMPRESSIVE STRENGTH
TYPE OF BREAK

7

belivoloos | fepdier | oot | aseate | Tpeet | RSOSSN
S883. | AxR2.| 63,500 .| 2386 | W45.7 | 7 days iy S .
560|622 . . 63,000 .| 2%0. | 145.7.| 2days| 2 . [ .0
T N G R T SRR ISP RN R DEEECRCAR. e
5616 | 6x M2 o ] | 28dwys |

Conclusions:

1 cc Garrett, Moon & Pool, Inc., Blackstons, Va.
I cc Garratt, Moon & Pool, Inc., Box 37, Mt. Jacksomn, Va,

FROEHLING & ROBERTSON, INC.

Porm CT-87 ¥ W

MEMBER: American Society for Testing Matarials * American Concreta [nstitete * Amarican Council of Commercial Laboratories ® Virginia Academy of Science
American Road Bvilders Association ® Southern Association of Science & Industry * Society for Nondestructive Tesiing

REPRESENTED IN: American Wood Preservers Associstion Association of Asphalt Paving Technologists ® American Water Works Association & American Chemics!
€aniams & Amarican Puhlic Health Association * Tachnical Associstion Pulp & Papar Industry




INSPECTION ENGINEERS « CHEMISTS « BA

BRANCH LABORATORIES

NORFOLK,

WASHINGTON,

CHARLOTTE,

RALEIGH

BALTIMORE

- - R e e

SINCE 1881

“ vy Se N W

CTERIOLOGISTS

MAIN OFFICE &8 LABORATORIES
814 WESY CARY STREETY
RICHMOND, VIRGINIA

NO.. ..... l’“’lr’.~

CONCRETE TEST REPORT

ProiochLM--Hlul--5W39‘~-9”7---“““ma‘- " lr’ L LS N ;

Location Sampled... Dasi. and Retween Elev, 327 . 8nd 133 . ..
Designed Compressive Strength......3000. ......... 2t ..Ibs. persq.in.at. .28 ..

Cement..........

Received

S 731
Fine Aggregate,...,“..ﬁzz
Cocrse Aggrsgate 1132
Woater........
Admixture g gpon

e} g

9/16/57

.J....:Poun::is. ¥

MATERIA

e SaCks,

e POUNAS e G OUNCO it o o e

nenG0llONS, including moisture in aggregates. Gals. water per sack .

Amount.z.s.m.’
Mode for......Garrazt, Hoon. 4. Ropls,. Blackstons, - Virginls

LS USED —m,&ﬁu o

Brand......oo

e SOUPCE

F CONCRETE

. MId. ot

e Water-Cement Ratio . ...

Marked

Curing: Fieldt.octonsdoii

Period: ... ...

...Sizd 00

Septamber 19, 1957

days. Date moulded 9/11/57

. Size#% 10 M

.o .. Condition:

Domp Sond, ... .. to . L F°

Period: ..o .

COMPRESSIVE STRENGTH

TYPE OF BREAK

. Slump. 2a3/4¥ .

Moist Room, 73 F°

Period:

2 days

7

to #4 .

Breaking Load
Pounds

Pounds per
$q. In.

Per Cu, Fr,

Age at Test

RV Y S T

538}

L 1> S

h383

6.5 12

| 2835 ABR)

iy S YT

2. LEys

48 daya

Per Cent Aggrega's
B-oken through Line
of Frocture

e Bl

Conclusions:

] ec Sarrstt, Woon & Pesias, Blackstons, Va.
4 gc Garrazt, Mosn & Pools, Box 37, Ut, Jacksen, Va.

Porm CT-87

FROEHLING & ROBERTSON%

MEMBER: American Society for Testing Materials ® American Concrete Instityte * American Council cf Co'pr-e::isq Laborataries * Virginis Acade~; of Science
MEAmirﬁcn lo;d luild;uvAuoci.vionq' Soulhern Associstion of Science & Industry ® Sociely for Nonde:tructiva Tesling

P NTED IN- American Wood Presarvers Association ¢ Association of Aspralt Paving Technologists * American Water Works Association
‘ES:?QEN E American h:bﬁc Health Association ¢ Technical Association Pulp & Paper Industry

vIi-4
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APPENDIX VII

STABILITY ANALYSES
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APPENDIX VIII

CORRESPONDENCE FROM R. STUART ROYER,

AND POULTON, MAHER AND BLAKE
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- = semoie WIBPFOSAL e REPOHRTS o DESIGNS » APPRAIS AY

‘ R. STUART ROYER & ASSOCIATES 1
CONSULTING ENGINEERS
PARTNERS: ASSOCIATES :
N. Koontz, P.E. 1514 WILLOW LAWN DRIVE S. P. YANsiLL, P.E.

-
&

P. O. BOX 8687 Tuaner, Jr., P.E

J. A. LiMERICK, JR., P.E.

RICHMOND, VIRGINIA 232286 H. M. TyLer. P.E.

E. F. Massie, Jr., P.E.

AREA CODE 804 282-7657 G. A. WEISHAAR, P.E,

W. CARLE THURSTON e HERBERT WILEY
ADMINISTRATOR = //./r} o/ CONSTRUCTION SUPERVISION
L

7///Z'

June 29, 1978 f¢///7// /c,

N : L u]_/._ > L\" ,"‘i“

> a4 i 4 2 f{? {
Michael Baker, Jr., Inc. e '
Enginecrs and Surveyors
4301 Dutch Ridge Road il
P.0.Box 280 : Y
Beaver, Pa. 15009 &2

Att: C.Y. Chen, Ph.D., P.E.

Re: Woodstock Dam
Shenandoah County, Virginia

Gentlemen:

This is in response to your request by teclephone and your letter of
June 5, 1978 regarding the background data on the above referenced
facilities.

The construction plans and specifications for the above dam werc pre-
pared by our firm in 1955 for the Town of Woodstock and we engaged
Poulton, Maher and Blake, Structural Engineers of Blacksburg, Virginia
to provide the structural design criteria for the facilities We are
enclosing a copy of a letter and drawing dated Au0u<t 15, ](JJ from
P.M. & B. sctting forth their recommendations.

The dam was constructed by Garrett, Moon & Pool, Inc., of Blackstone,
Virginia in 1957-58 with our firm providing gencral supervision.

When the overburden was removed and the shale along the dam site ex-
posed, it was found necessary to carry the excavation below the eleva-
tions shown on the construction plans in order to obtain a suitable
foundation. At that time it was found impractical to develop the cut

off wall under the dam as originally shown on the plans. We are cnclos-
ing herewith a profile of the dam looking upstrcam with the actual
foundation line along the dam axis shown in red and the foundation line
along the toec of the dam shown in blue. The shale foundation was grouted
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Michael Baker, Inc.
Engineers and Surveyors
Beaver, Pa. ~0-

-

June 29, 1978

along the dam axis at approximately 10 foot centers to scal the fissure
in the shale and crecate a barrier against lcakage under the dam.

s

When the dam was completed and filled with water in 1958, a leak developed
10 to 20 feet downstream on the east side or right hand side of the creek

when looking upstream. When the water
mid depth the leak stopped. An effort
the leak was located along the side of

Obsecrvations of the leak revealed that
boil led to the conclusion that it was
that had not been sealed by grouting.

made periodic inspections and found the lcak to remain constant.
ing water is clear and there is no sediment deposit at its outlet.

level was Jowered to approximately
to determine where the source of
the reservoir met with no success.

it was fairly constant without a
secpage through fissures in the shale
Over the past twenty years, we have
The leak-
Based

on these observations, we are confident that our above conclusion is reason-

able and correct.

I personally inspected the leak approximately 18 months ago

and again in May and saw no indications of erosion or piping.

1 have not been able to find the hydrologic calculation in our files and
belicve they were lost or misplaced when we moved our office approximately

seven years ago.

approximately 7.6 square miles. Based

The drainage area tributary to the reservoir contains

on the spillway capacty of 7,270 cfs

set forth in Mr. Maher's letter, the spillway could handle a runoff at the

rate of approximately 1.48 in./hr.

All of the drainage area is wooded and

should remain so since it is owned by the National Forest Service.

I believe the above summarizes the information requested in your letter to
the best that we can; however, should you have any further questions please

advise.
Sincerely,
R. STUART ROYER & ASSOCIATES

B)’//‘/» 777////':’5/> y

E. F./Nussie, e, 2=

jp
Enclosure

cc: Mr. James H. Blount, Jr., Town Manager

Town of Woodstock, Virginia
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POULTON, MAHER, AND BLAKE JOHN f. POULTON

STRUCTURAL ENGINEERS F. ). MAHER
BLACKSBURG, VIRGINIA OSCAR J. BLAKE

Avgust 15, 1955

R. Stuart Royer & Associates
Consulting Engineers

15 VWest Cary Street
Richmond, 20, Virginia

Gentlemen:

Attached hereto are copies of the results of the design of
the proposed concrete gravity dam for the Town of Vioodstock, Virginia.

A mumber of factors influencing the design and specifications
are outlined below. 5

1. DESIGN FLOOD FIOW.- The report originally furnished us estimated the
flood flow at 1,915 cfs, based on the flow from a relatively rmuch lerger
drainage area. Since the drainage area is so small, a much larger rate
of flow per square mile must be assumed. Using the liyers Formula with
the applicable factor for the locality, a flow of 7,160 cfs was obtained.
Ignoring the factors of concentration time and edditioral reservoir

capacity, the above figure was taken as a design flood,

2+ SPILLVAY.- A 'primexry! spillway 20 feet wide with crest et elevation
1255.0 has been provided for ordinary flow. The prirary spillway will
handle gbout 24 cfs before the rest of the spillway is neededs A ’second-
| axry' spillway totalling 140 feet in length with crest at 1255.5 should
handle additional flow due to the design flood. The combined capacity
with flood level ai elevation 1260.5 is about 7270 cfs. The spillway
crests follow the standard crests for flows about 0.4 feet higher than
the flood levels Thig overdesign was an expedient 4o make the curve fit
{the rroportions of the section. It also represents an additional factor
of safety since an underdesigned spillway may be troublesome from several
points of view.

3« PROPORTIONS OF SECTIONS.- In proportioning the section, five cases
.- were taken for analysis as follows;

a) Weight of Dam- Reservoir empty

b) Veight + O.1lg Earthquake (acting upstream)

c) Veight + Flood Pressure

d) Weight + Flood Pressure + 67% Uplift

e) Vieight + Normal Pressure + Eartinquake + Uplift

Note: Normal pressure refers to hydrostatic pressure with the

free surface at elevation 1255.5 plus additional water
pressure due to earthquake.

With the exception of case (b), allresultants lie within the middle |
third boundaries. The condition of earthquake ocurring when the dam is
empty, produces an action line upstream with reppect to the middle third

-

VIII-3




B —— ‘ .

POULTON, MAHER, AND BLAKE JOHN F. POULTON
STRUCTURAL ENGINEERS F. J. MAHER
BLACKSBURG, VIRGINIA OSCAR J. BLAKE
August 15, 1955

R. Stuart Royer & Associates
Re: Concrete Gravity Dam for Town of Woodstock, Virginia
Page 2 .

section. Direct tensile stresses produced by this action are of the
order of 6.0 psi on the downstream face. Considering the coincidences
which must occur to produce such action and the low values of stress
in this low dam, this difficulty was finally ignored. Several changes
were tried without significent improvement in the action line and
with appreciable increase in volumee Such increase did not seem just-
ified under the circumstances,

The downstream slopes of both the overflow and non-overflow sections
were made the same. Some small reduction might have been made in the
non-overflow portion, but the possible saving seemed insignificant.
In larger combination dams, the two sections mey be separatzd by some
type of wing wall to prevent spreading of the jet. In this case it
would appe.r simpler to extend the bucket about ten feet into the non-
overflow section to teke care of the spreade

FOUNDATION.- In the profile furnished us, some steps were sketched,
probably in making some preliminary estimatese. There appears to be
no real reason for making definite steps in the rock foundation for
& gravity dem. Steps are necessary for an arch dam.

In the report of the geologist, no mention is made of the nature of
the shale. A compacted shale will disaggregate when immersed after
being dried. A simple test consists of immersing a piece of the dry
material for several days. Some reassurance from the geologist of
Froehling and Robertson should be obtained on this point.

SPECIFICATIONS.~ The specifications represent: gostracts or para-
phrasing of the followirg sourses;

a) "Design and Control of Concrete Mixtures™ Ninth Edition,

Portland Cement Associetion .

b) " Low Dams" National Resources Committee

¢) Specifications- Philpott Dam, Corps of Engineers

d)"Engineering for Dems" Creager, Justin and Hinds

John Viley and Sons .

e) " Design of Dams" Hanna and Kennedy, McGraw-Hill Book Co.
Relative to the set of specifications used by R. Stuart Royer &
Associates, the only criticism would appear to be that they are overly
detailed as to proportions while not specifying the water-cement ratiose
" By fixing the water-cement ratio and the workability, but leaving
considerable leeway to the contractor in his selection of materials,
proportions and consistency, the interests of the contractor and owner
become very ruch alike" ( Design and Control of Concrete Mixtures",
PCA, Ninth edition, Chapter 14, Page 50.)

OUTLET TOVER.- The location of the slide gates is somewhat arbitrary
and ray be changed if desired. Handwheel type lifts have been selected
rathar than the crank types because the larger clearances required with
the latter would necessitate a larger platform or larger tower. It is
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POULTON, MAHER, AND BLAKE JOHN F. POULTON
STRUCTURAL ENGINEERS F. J. MAHER
BLACKSBURG, VIRGINIA OSCAR . BIAKE

August 15, 1955
R. Stuart Royer & Associates
Re: Concrete Gravity Dam for Town of Vcodstock, Virginia

Page 3

recommended that protective railings be installed around the tower and

edge of the non-overflow section, at least. Probably, ladder rungs
should be cast in the vertical face of the non-overflow section leading
down to the spillway sectione.

QUANTITY.~ The volume of concrete in the dam and tower is estimated at
6650 cubic yards. This will vary depending on the location of +the rock
foundation. ‘

We hope that this letter and atteched information provide
you with the information originally requested of us. If additional
informetion is needed or any points require clarification, please
do not hesitate to ¢all on us. We would eppreciate having notification
of any changes mede and would appreciate also having copies of the
pertinent final drawingse.

Very truly yours
Poulton, liaher and Blake

) e

/ ¥, J. Maner
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APPENDIX IX

U.S. FOREST SERVICE DAM INSPECTION FORM




1 - ¥ o~

USDA-FOREST SERVICE . 1. REGION 2. FOREST | 3. RANGEROIST,. |4 FOREST i miz
A R.:g ts-%s - Ity 12)
: ey . < O %4 coe £
. DAM MAINTENANCE INSPECTION RE A O A
Ref: FSM 7572.23 / /é
IV ezl Toe R
" BLOCK | - MAINTENANCE INSPECTION CHECKLIST
NEEDED NEEDED
ITEM REPAIRS ITEM REPAIRS
(Describe deliclent (tems on attached sheets) (By priorily) (Dascribe deficiant 1tems on attached sheet) (By prior:ty)
1 2 (Nons 1 2 !Non.‘
1. EMBANKMENTS 4. CLOSED CONDUITS
a. Slumps, slides (/ a. Settlement V2
b. Settlement 1 b. Displacement i o
c. Cracks LA c. Cracks, spalls ]
d. Seepage LT d. Sespage I L
e. Erosion A e. Clogging } 2
f. Slope facing L f. Erosion 9'1 l-
g. Debris T g. Corrosion ‘/:
h. Traffic domage v h. Joints i -
i. Brush, trees i. Other {
. 1 ———J.
i Burrows e 5. sPILLWAYS ¢ '
k. Other a. Obstructions ! o
(Sl
2. CONCRETE STRUCTURES b. Erosion | £~
a. Settlement T c. Structural i LA
b. Overturning l/‘/‘ d. Vegetation i ;
c. Heaving L e. Gther i
" {
- d. Crecks, spalls 6. DOWNSTREAM CONDITICN t
o y —" £, ’ d
z e. Joicts ;Z.UHJ‘J- i a. Backwoter L
e ‘ :
6 i. Und?:mining ﬁ b. Erosion .
g. Drains W c. Bars, paols l i
h. Seepage * d. Boils, piping i .
' —
i. Oter e. Other [
3. GATES, CONTROLS 7. RESERVOIR ! i
a. Corrosion s a. Shore erosion 3 e
-
b. Machanical ] b. Debris iL’
€. Structyural A c. Sediment "/
d. Ciogging . d. Other ! i
& Access L] |8. OTHER (Identify)
-
f. Other o.
b. i

7500-2 (253} ,i
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Rtﬁc& 11 - MAINTENANCE COST ESTIMATE

¢ QUANTITY cosT !

: UNIT !

ITEM OF WORK UNIT PRICRITY | PRIORITY | PRIORITY | FRIORITY
1

2.} ) (2) () — THnae Montr_

Acwc '4 ,é_;- /U/Me,,/'l
Py’ et Lo c/w;é/
| gyae | 5
| | VRS e sl be
|t K werlake R, .
i:;?f" Pt W /Mqa—v?l e By F

1
a1 Q e
: YLGE 15 \5?,3- ‘ 0
‘i“"i copd EVT0

5 TOTALS (Enter in Block lil, below) )

iBLOCK 11l - SUMMARY MAINTENANCE INSPECTION REPORT

|
|
|
I 1. DATE OF INSP. 2. HIGHEST PRIORITY CHECKED IN B8LOCK 1. 3. EST. MAINT. CCST (51,0000
|

(3 18) (19)
. PRIORITY 1 b. PRIORITY 2
o (20 23) (24 27)

9,2,77 A | G e

WO, OAY YA, ° e S Nty

% EST. ENGINEER TIME NEEDED (MAN-HR.) S. EST. AID & TECH. TIME NEEDED (MAN-HR.) .

. PRIORITY 1 b. PRIORITY 2 0. PRIORITY 1 t. PRICRITY 2 -

(28 30 (31 33 (38 38) (37 39
6. NOTICE TO OWNER 7. OATE OF NOTICE 8. LIMITATION
(40) YES (1) 46) L (47) YES

o~
= NO -e/ ==/ -~ NO
S = MO. DAY YR. - =
Z [9. TYPZ OF LIMITATION 10. REVISED ESTIMATE OF INSPECTION TIME (MAN-HRS.)
o (a8) 0. ENGINEER (49-50) b. FOREST OFFICER (51-52) c. AID & TECH. (53-54)
o ¢
<
v - e o =g
REPORTED DY (Vame & sy mature) | TiTLe | |oaTe

AP 4 7.

o7 Crtewstg —~~ o;Ad A . /’ 2_ 6 - 7 2
H T‘y_? LPC 87C.a11
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