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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/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: Strasburg

State: Virginia

County: Shenandoah

Stream: Little Passage Creek
Date of Inspection: 1 June 1978

BRIEF ASSESSMENT OF DAM

Strasburg Dam is an earth dam approximately 37 feet high and g
550 feet long, owned and operated by the Town of Strasburg. 1

The dam is classified as "small" size-"significant" hazard.
The spillway passes the 100 year frequency storm, but the |
one-half Probable Maximum Flood overtops the embankment by
0.4 feet. No slope movements were observed; but a number of
clear seeps indicate that the factor of safety against slope
failure may be less than acceptable. It is recommended

E that:
t 1) Further investigation to assess embankment stability
' be made by obtaining and testing soil samples, and
by installing piezometers to measure water levels
in the embankment and foundation.

2) All clogged and damaged drains be repaired.

3) The existence of the buried three inch cast-iron
pipe shown on the plan be investigated because it
may be leaking reservoir water.

4) The clear seepage in the embankment and foundation
be controlled by berms, filters and the extension
of subdrains.

5) The owner perform a downstream flood analysis to
determine the effects of a dam failure.

6) Tree growth be removed from the embankment.

Michael Baker, Jr., Inc. ' APPROVED:

Michael Baker, III, P.E. Douglas L. Haller

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

""" N Date:
R

/
73 &
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3
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
NAME OF DAM: STRASBURG ID# VA 17105

SECTION 1 - PROJECT INFORMATION

1.1 General

1.1.1 Authority: Public Law 92-367, 8 August 1972,
authorized the Secretary of the Army, through
the Corps of Engineers to initiate a national
program of safety 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.

L.1.2 Purpose of Inspection: The purpose is to
conduct a Phase I 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.

1.2 Description of Project

1.2.1 Description of Dam and Appurtenances: Strasburg
Dam consists of an earth embankment approxi-
mately 37 feet high and 470 feet long. The
present dam is a reconstruction of an earlier
earth dam with a concrete core wall. Seepage
control is provided by a clay core and drainage
trench at the downstream toe of the clay
core. An eight inch diameter open joint
concrete pipe is used as an outlet for seeping
water. The principal spillway consists of a
concrete tower with slot-like cutouts that
serve as overflow weirs. The outlet conduit
is a 48 inch corrugated metal pipe with
concrete collars which makes a transition to
a 36 inch square concrete box conduit at the
exit. The discharge is controlled by the
outlet tower weirs and two (2) 12 inch valves.
The dam is operated by the Town of Strasburg
personnel. The emergency spillway is an
uncontrolled earthen side channel.

The water supply system consists of a 12 inch
slide gate in the intake tower, a 12 inch
cast-iron control valve, and a 12 inch cast-
iron pipe leading from the intake tower to an

NAME OF DAM: STRASBURG
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1.2.4

eight inch waterline in a tunnel bored through
Three Top Mountain. The eight inch line
conducts water to the Town of Strasburg's
storage and distribution system. Plates 1

and 3 illustrate the intake components.

Passage Creek approximately four and one-half
miles upstream of its confluence with Passage
Creek between Green Mountain and Three Top
Mountain in Shenandoah County.

Location: Strasburg Dam is located on Little #

Size Classification: The maximum height of
the dam is 37 feet. The reservoir volume to
the crest is 119 acre-feet. Therefore, the
dam is in the "“small" size category as defined
by the Recommended Guidelines for Safety
Inspection of Dams.

Hazard Classification: Due to the distance

of eight miles to the Elizabeth Furnace
Recreation Area and four miles to two farm
dwellings at the end of Little Passage

Creek, loss of life is possible in the event
of failure of the dam. The height of the
ground floor of the dwellings above Little
Passage Creek is approximately 20 feet. There-
fore, this dam is considered in the "significant"
hazard category as defined by Section 2.1.2

of the Recommended Guidelines for Safety
Inspection of Dams. The hazard classifica-
tion 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
Strasburg.

Purpose of Dam: The dam is used for water
supply for the town.

Design and Construction History: Strasburg
Dam was originally built in the 1920's. The
dam was constructed with a two feet thick
concrete wall surrounded by earth fill. At
that time, a tunnel was constructed through
Three Top Mountain to carry water in a three
inch cast-iron pipe to Strasburg. 1In 1954,
the existing facility was designed for the
owner by Wiley and Wilson Engineers of Lynch-
burg, Virginia. The dam was built by English
Construction, Inc. beginning in 1955 as an
enlargement to the existing earth dam with a
concrete core wall. Construction was completed
in 1955.

NAME OF DAM: STRASBURG
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1.2.8 Normal Operational Procedures: Details of
the dam's operation were not furnished by the
owner or designer. Observations indicate
that the normal water level is controlled by
the primary spillway weir located at elevation
1404.0. A gate valve controls the entrance
of water into the supply line.
1.3 Pertinent Data
3.1 Drainage Area: The drainage area of the Strasburg
Dam i1s 0.89 square miles.
1.3.2 Discharge at Dam Site: The maximum known flow
at the dam site through the emergency spillway
is not known.
Principal Spillway:
Pool level at emergency
spillway crest . . . « « . . = 5.5/ ¢c.f.s.
Pool level at top of dam . . . . . 30.9 c.f.s.
Emergency Spillway:
Pool level at top of dam . . . . . 1900 CEHIs {
1.3.3 Dam and Reservoir Data: Pertinent data on the 2
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(a) inches(b) miles
Top of dam 1411 7.03 89.1 1.88 0.21
Maximum pool, design
surcharge 1411 7.03 89.1 1.88 0.21
Emergency spillway
crest 1404.5 5.20 658.0 1.22 0.16
Principal spillway
crest 1404.0 5.08 54.6 1.15 0.16
Streambed at center-
line of dam 1375 0 0 0 0
) : ) ¥
(a) Based upon design figures, no correction for sediment. g
(b) Based on 0.89 square miles of drainage area
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2.2 Construction:

2.3

2.4

Design:
1)

2)
3)

SECTION 2 - ENGINEERING DATA

The design data reviewed included the following:

Design drawings for the existing dam and
alternate designs.

Calculations for the drainage area.

Approval of dam by U.S. Forest Service and
State Department of Health.

the following:

1) Excerpts from bid proposals for bids on
different heights of the dam.

2) Proposal submitted by low bidder.

3) Letter regarding award of the contract.

4) Copy of contract.
Operation: Data on the operation of the dam, reservoir
levels or spillway performance were not available.
Evaluation
2.4.1 Design: Design data was limited to the

plans, drainage area calculations and regulatory

agency approvals. The design alternate that
was actually built in 1955 was sufficiently
shown on the plans to provide a basis for the
Phase I investigation.

Construction: Although construction progress
reports and quality control records were not
available, the bid and contract documents
were helpful in evaluating the composition of
the dam according to the constructed items.

Operation: Although a history of reservoir
levels would be useful in evaluating the
runoff characteristics of the small watershed,
such information was not available. The
remoteness of the dam makes the existence of
operational records unlikely.

NAME OF DAM: STRASBURG
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3.1

Findings
3.1.1

SECTION 3 - VISUAL INSPECTION

General: The dam and its appurtenant structures

were found to be in fair overall condition at
the time of inspection. The problems noted
during the visual inspection are considered
important and do require observation. Note-
worthy deficiencies observed are described
briefly in the following paragraphs. The
complete visual inspection check list is
given in Appendix III.

Dam: The most noteworthy deficiency of the
dam is the clear seepage at the bottom and
right side of the structure. Four areas of
clear seepage were noted:

1) An area 30 feet downstream of the
toe of the embankment. Here clear
seepage of one to two g.p.m. was
outletting through the natural
soil. Water was also flowing from
the left subdrain outlet some 60
feet away showing that the subdrain
was functional although partially
submerged in iron precipitate slime
and leaves (see Photo 1 in the
Photograph Section).

2) At the position of an old three
inch cast-iron pipe on the right
side of the dam. The pipe was part
of the original water supply system
before the dam was enlarged. About
15 g.p.m. of clear seep is upwelling
through the soil (see Photo 2).

3) At the embankment - left abutment
contact below the downstream bench
(less than one g.p.m.).

4) At the embankment - left abutment
contact above the downstream bench
(less than one g.p.m.).

The outlet for a surface drain on
the right side of the concrete
outlet conduit was also buried by
tunnel entrance excavation (see
Photo 3).

NAME OF DAM: STRASBURG
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Although the downstream slope has
been partially cleared, some small
trees remain especially below bench
level.

No unusual movement, misalignment,
cracking, sloughing, or erosion was
observed.

Appurtenant Structures:

1) Emergency Spillway: Some clear
spring seepage from above the
reservoir is flowing into the
spillway channel, but no erosion or
blockage was observed. The clear
seepage was estimated at five

g.p.m.

2) Inlet Tower: The concrete was
chipped by the impact of bullets.
Otherwise, the concrete appeared to
be in good condition. The three
feet square concrete outlet conduit
and the 12 inch cast-iron water
supply pipe inside of the conduit
appear to be in good condition.

Reservoir Area: No unusual shoreline erosion
or sloughing was observed.

Downstream Channel: The channel showed no
evidence of excessive scouring.

Evaluation

3.2.1

Dam: The hydraulic head of water seeping at
or beyond the toe of the embankment is 30
feet. To minimize the risk of a piping
failure, a combination filter blanket and
berm should be placed on the toe and beyond
the point of farthest seepage from the toe.
The surface and subdrain outlets should be
extended through this proposed berm. Never-
theless, the right surface drain outlet has
to be reconstructed. The existence of the
possibly abandoned three inch cast-iron pipe
should be investigated as well.

The clear seepage at the right abutment could
possibly be spring fed from ground water in
the hillside. However, a sand and gravel

NAME OF DAM: STRASBURG
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filter at these locations will be a wise
precaution against the possibility of the
seeping originating at the reservoir.

The removal of small trees on the downstream
slope should continue and will, in fact, be

necessary if a filter berm is placed on the

downstream toe.

Appurtenant Structures: Other than the
patching of the bullet marks on the intake
tower, the appurtenant structures observed
need no remedial work.

Reservolir Area: The reservoir area does not
require further investigation.

Downstream Channel: The downstream channel
does not require further investigation.

NAME OF DAM: STRASBURG
13




SECTION 4 - OPERATIONAL PROCEDURES

Procedures: Operational procedures were not provided
for this dam by the owners or designers.

There is no formal written procedure for emergency
downstream evacuation in the event of impending catastro-
phe. However, the downstream area is sparsely populated.
There are two farm dwellings near Little Passage Creek
about four miles downstream of the dam and camp sites

at the Elizabeth Furnace Recreation Area located about
eight miles downstream on Passage Creek.

Rapid emergency drawdown is possible by operating the
gate valve inside of the outlet tower. Consideration
should be given to developing emergency operating
procedures, even though, the remoteness of the dam will
make the assessment of conditions difficult during, or
immediately following, a storm.

Maintenance of Dam: The embankment has not been consci-
entiously maintained in the past as indicated by the
destruction of the drain outlet and the untreated areas
of clear seepage.

Maintenance of Operating Facilities: It is not known
how frequently the gate valve is operated and lubricated.
Externally, the operating facilities appeared in good
condition. The overflow weirs on the inlet tower were
not blocked.

Warning System: At the present time, there is no
warning system or evacuation plan in operation. It is
recommended that a formal warning system be prepared

and prominently displayed and furnished to all operating
personnel. This should include:

1) How to operate the dam during an emergency.

2) Who to notify, including public officials, in
case evacuation from the downstream area is
necessary.

3) Procedures for evaluating inflow during the
periods of emergency operation. Emergency
periods would be based on a precipitation
gauging station at Strasburg sewage treatment
plant, which is located about two straight-
line miles from the reservoir.
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4.5 Evaluation: Improved maintenance of the dam by control-
ling the clear seepage and tree growth is the most
significant item in the operation of the dam. The gate
valve should at least be opened annually, with care, in
the absence of regular inspections. Improving the road
to the dam is also recommended.

NAME OF DAM: STRASBURG
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5.1

SECTION 5 - HYDRAULIC/HYDROLOGIC DESIGN

Design: The elevation of the crest (elevation 1404.0)

of the principal spillway was established at an elevation
which would provide the conservation storage required

for the Town of Strasburg water supply. The principal
spillway is of sufficient size to handle small discharges
less than approximately five c.f.s. before flow passes
from the emergency spillway. The crest (elevation

1404.5) of the emergency spillway was designed to pass

all flows above normal pool elevation. According to
design data received from Wiley and Wilson, the top of
dam (elevation 1411.0) and the spillway were appropriately
selected to pass approximately 2000 c.f.s. per square mile.
The design plans show a trapezoidal shaped spillway 75
feet wide. However, field measurements indicate the
width to be approximately 50 feet at the narrowest

point. The spillway rating was therefore based upon 50
feet.

The limited hydrologic and hydraulic design data available
necessitated the development of preliminary estimates

of the spillway design flood as part of this report.

The dam classification as a "significant" hazard-

"small" size dam requires evaluation for a flood of a
magnitude between a 100 year flood and one-half the
Probable Maximum Flood (P.M.F.), according to the U.S.
Army Corps of Engineers criteria as specified in
Recommended Guidelines for Safety Inspection of Dams.

Hydrologic Records: None were available.

Flood Experience: No flood damage to the emergency
spillway, the wooded area downstream of the spillway or
the embankment were observed.

Flood Potential: Design features of the dam were
established as noted in paragraph 5.1.

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 from the reservoir is automatic. Water rising
above the crest of the principal spillway flows into
this inlet and through the dam in a 48 inch corrugated
metal pipe which makes a transition to a 36 inches
square concrete conduit. Water also flows past the dam
over the ungated emergency spillway, in the event,
water in the reservoir rises over the crest of the
spillway.

NAME OF DAM: STRASBURG
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Outlet discharge capacity, reservoir area and storage
capacity, and hydrograph and routing determinations

were developed by Michael Baker, Jr., Inc. as preliminary
estimates for this investigation.

The routing of the 100 year and one-half P.M.F. hydro-
graphs began with the reservoir level at the crest of
the principal spillway.

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
Hydrograph
Item Normal 100 yr(a) 1/2 P.M.F.(b) P.M.F.(c)
Peak flow, c.f.s.
Inflow - 637 2675 -
Outflow - 531 2553 -
Peak elev., ft. M.S.L. 1404.0 1407.7 1411.4 -
Emergency spillway
Depth of flow, ft. - 3.2 6.9 -
Avg. velocity, f.p.s. - 4.6 11.0 -
Non-overflow section
Depth of flow, ft. - - 0.4 -
Avg. veolocity, f.p.s. - - 2.4 -
Tailwater elev.,
ft. M.S.L. - - - -

Based upon a 100 year, six hour rainfall.

One-half P.M.F. by C.0.E. standards.

The dam is classified as "significant" hazard. It does not
have to pass the P.M.F. according to C.0.E. standards.

Reservoir Emptying Potential: The reservoir can be
drained by opening a series of 12 inch gate valves to
allow flow into the double chambered intake tower and
eventually into the 36 inch square concrete conduit.
The system will permit withdrawal of about 24 c.f.s.
with the reservoir at the normal pool level and essen-
tially dewater the reservoir in about 54 hours.

NAME OF DAM: STRASBURG
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Evaluation: Hydrologic and hydraulic determinations
for this project were not submitted by the owner or
designer. It was therefore necessary to prepare esti-
mates of these determinations. Based upon the hydro-
logic and hydraulic estimates, the dam will not pass
one-half P.M.F. without overtopping. The dam will,
however, pass the 100 year flood. The emergency spill-
way will pass approximately 40 percent of the P.M.F.
without overtopping the dam embankment.

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: STRASBURG
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SECTION 6 -~ DAM STABILITY

6.1 Foundation and Abutments: No geologic report or sub-
surface investigation was provided by the owner or
designer. Observation of the water supply tunnel
entrance on the right abutment indicated that the
bedrock at this location is a red shaley sandstone.

6.2 Stability Analysis

6.2.1 Visual Observations: Structural inadequacies
noted during the visual inspection of the dam
are related to the clear seepage at the toe
of the dam and at the right abutment.

6.2.2 Design Data: No stability analysis of the
embankment was provided by the owner or
designer and there is reason to believe none
was made. However, it is sufficient to say
that the clear seeps represent an undesirable
condition. This condition may be assessed
by determining the piezometric levels and the
effect on the stability of the embankment and
foundation before any type of remedial construc-
tion is proposed. Precautionary measures
such as berms and filters can be constructed
with the knowledge that these measures will
reduce the risk of piping and slope failure.

6.2.3 Operating Records: Records of stability
problems were not available.

6.2.4 Post-Construction Changes: Other than the
excavation of the tunnel entrance, no post-
construction changes were observed since the
1955 construction.

6.2.5 Seismic Stability: Strasburg Dam is in
Seismic Zone 2 and represents no hazard from
earthquakes according to the Recommended
Guidelines for Safety Inspection of Dams.

6.3 Evaluation: Stability analyses of the downstream and
upstream slopes are needed to evaluate the effect of
the clear seepage and rapid drawdown on slope stability.
Soil parameters and piezometer levels in the embankment
and foundation should be obtained and used in the
analyses.
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

Dam Assessment: There are detrimental findings, concern-
ing seéepago ac 3 result of this inspection. The spillway
will pass the 100 year flood without overtopping the
embankment. This is a minimum requirement consistent
with the "significant" hazard classification of the

dam. However, the one-half P.M.F. overtops the embankment
by 0.4 feet.

Design plans were supplied by the Town of Strasburg.
As-built drawings or construction specifications were
not available.

Because of its "significant" hazard classification,
measures to control the clear seepage need not be done
immediately, but the clear seepage should be corrected
following further investigation.

Further investigation is recommended to provide data to
use in assessing embankment and foundation stability.
Soil samples of the embankment should be obtained and
tested for strength parameters. Piezometers should be
installed to determine phreatic levels in the embankment
and foundation.

Recommended Remedial Measures: The inspection revealed
certain items of rehabilitation or other work which
should be given high priority by the owners. These
are:

1) The owners should control the clear seepage
after definition by further investigation.
This may be done with filters, berms and
extension of surface and subsurface drains.

2) The owner should investigate the existence of
the three inch cast-iron pipe that may be
leaking at the toe of the dam.

3) The owner should remove all tree growth from
the embankment.

4) The owner should repair clogged and damaged
drains.

5) The owner should analyze the stability of the
dam for various flood conditions.

6) The owner should perform downstream flood
analyses to determine the effects of a potential
failure.

NAME OF DAM: STRASBURG
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7)

The owner should develop and implement a
pPrecipitation-based warning system similar to
the flash flood system developed by the U.S.
Weather Bureau to protect the downstrean
residen*s and campers.
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APPENDIX II

PHOTOGRAPHS




Photo
Photo
Photo

Photo

Photo

Note:

CONTENTS

1: Partially Clogged Left Subdrain Outlet
2: Clear Seepage at Three Inch Pipe Location
3: Partially Buried Right Surface Drain Outlet

4: Upstream Slope of Embankment, Outlet Tower and
Spillway Approach Channel

5: Emergency Spillway Approach Channel

Photographs were taken 1 June 1978.
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APPENDIX III

CHECK LIST - VISUAL INSPECTION
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APPENDIX IV

CHECK LIST - ENGINEERING DATA
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 0.89 square miles

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1404.0 (54.6 Acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 1404.5 (58.0 Acre-feet)

ELEVATION MAXIMUM DESIGN POOL: . 1411
ELEVATION TOP DAM: 1411
CREST: Emergency Spillway
a. Elevation 1404.5
b. Type Side channel earth and rock cut
¢. Width 650 feet
d. Length mnats 435 feet
e. Location Spillover Over left abutment downstream of dam

f. Number and Type of Gates . None

OUTLET WORKS:

a. Type Concrete tower

b. Location _ Approximate center of upstream toe

c. Entrance inverts Overflow weirs

d. Exit inverts 36 inches square box conduit

e. Emergency draindown facilities 12 inch gate valve

HYDROMETEOROLOGICAL GAGES: None

a. Type
b. Location
c. Records

MAXIMUM NON-DAMAGING DISCHARGE _ Not known

Name of Dam: Strasburg

Iv
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APPENDIX V

INFORMATION FROM THE DESIGN ENGINEER




POVNDERS

B.C.WILEY, PE 1£70-1645
B. J. P, WILSCN, PE 182410681

DIRECTORS
W. M.JOHNSON, PE,CP
T. R.LEACHMAN, AIA
oJ.R. BOOTON, PEB

L.P. WADE, PB
W. M. GREENWOOD, P B

CONSVLTANT RETIRED

B. B8.BOYNTON, PE W. E. ROYALL, PB

WILEY & WILDON, INC.
A PROFESSIONAL CORFORATIGN

ENGINEERS *« ARCHITECTS « PLANNER

LYNCHBURG — RICHMOND - VIRGINIAR BEACH

2310 LANGHORNE ROAD
P. 0. BOX 877
LYNCHBVRG, VA. 24505
804-847-0102

June 14, 1978
'7””73;12;::

c’//é/)_\‘
Mr. David J. Greenwood, P.E. “)f3/5‘f'f{7t
Michael Baker, Jr., Inc. VP SO
Box 280

Beaver, Pennsylvania

Re:

15009

>3

Town of Strasburg, Virginia

Inspection of Dam

Dear Mr. Greenwood:

S

-
orricens

G.L.PAGE, UR.,PE
C. M. PARKER, PE

B.GC.WATKING, JR PE
KENT BEVANS, JR.,PE

ASSOCIATES

C.J.SIEGRIST, JR ,PE
K.C.DOOL,JR .PE
T. E.HALL, JR PE

R.C. JONES, PE
M.K.SHELTON, AIA

T. J. ETHERTON, JR.,AIA
H.L.LYTTON,AIA
C.H.MITCHELL, UR.,PE
W. A. STUART, I1,Pe

W. D.WRIGHT, PE

R. F. JEFFRIES, PE
1.D. AUSTIN, PE
D.H.JONES, JR..PE
O.E.CRAFT, JR.,FB

W. F. CLINE, PE

S.T. THOMPSON, JR.,PE
J.L.THOMPSON, PE

In response to our conversation by telephone and your letter of
June 8, 1978 we have reviewed our files for the above project in an effort
to locate the information requested.

A.L.NICHOLS, JR.PE
W.B NCLEN, PR

W.H.CLINGENPEEL , PE
MK JONES, R PE

Y C.H.BARNES, JR AP

D. P. MANNING, PE
C.W. BURTON,PE

F. P. MAYS, PE

R.G. ROBERSON, PE
J.K.EPENCER, IT,PE
W.A.FASTREEND, PE
. B.STEADMAN, PE
J.C.PAGE 1A
R.A.LEMON, PE

We have found considerable information regarding the preliminary design
of the spillway for this dam but have not found the final design calculations.
The design was based on a drainage area of 0.973 square miles and a maximum
runoff of 2,000 cfs per square mile; therefore, the maximum design flood flow

was 1,928 cfs.

Q = 3.087 L (HtHy)3/2.

curves or storage vs elevation curves were developed.

The spillway design was based on the broad crested weir formula
We have not found any evidence that spillway rating

In regard to the question concerning the height of the dam, it appears
that bids were received on two different heights and the lower height was
selected because of a lack of funds for the higher dam.

. We are enclosing copies of the calculations for the drainage area,

correspondence regarding approval of the dam by the U. S. Forest Service and
the State Department of Health, excerpts from the specifications regarding
bids on different heights of dam, a copy of the form of proposal submitted
by the low bidder, a copy of a letter regarding the award of the contract
and a copy of the contract.

V-1
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Mr. David J. Greenwood, P.E. e June 14, 1978

Although a full-time project representative was present throughout the
construction, we have not been able to locate the daily inspection reports.
It is possible that the Town has these reports in their file.

Our invoice for résearchﬁng the files and providing copies of the enclosed
data is being submitted with a copy of this letter to the Town of Strasburg.

Yery truly yours,
WILEY & WILSON, INC.

7Ol T

R. C. Dodl, Jr., PE

RCD:vs
Enclosures
cc: Mr. Wesley Welch
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Mr, J. ilay dller
Mayor, Town of Strasburg
Strasburg, Virginia

Dear Mr. Miller:

Refzrence is nade to your apyuoutton for the use of National Forest
land in copnection with the annnnm of the Town of Strasdburg's
raservoly dam, ) .

Ranger Eger has sucolied this oftico wi%h ons set of desin druings
and goecifications eonrim th. propond uorlt.

Since a part of the strucmc nn bo loeohd on National Porest land
its design must be approved by the Chief, Fores’ Servise. Three ad-
ditlonal sets of drawings and specifications and a report of the hydrole-
ogy study made by the couuu.ting enginocrs \du be required to submit
the case to the Ghi.cf X R

In ordof to expedite thc utkr ve ullod Hr. McXutt of \viley and
Wilson and requested him to furnish the additicnal plans, etc. Ve
also requested a statement regarding the foundatiocn condition.

Ye regret the delay in the issuance of your permit, but hope these
final details may be clsared within a shord tine.

A copy of this letter is being forwarded to Wiley and Wilson.

Very sincerely yours,

4 Y, ANSETSON

A. H, AXDERX30ON
Yorest &m

:;3&‘. i;hb.\;, illey /%/‘ ~- /o //PJ 77 IZI/'
b S-/(ocld? S & S
Xi'~ s ,\" ‘n?‘.t: ¥ ;,' 4.).:‘;‘ _"‘4‘_ 1:‘?! . Jlﬁ‘“ ‘{lm r l
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Rescrvol.

7/1/22 - :
/Y 4353 SPECIAL USE PERMIT v{ﬂ

George Washington lational Forest,

Peraission is hereby granted to Town of Strasburg, Virginia, hLereinafter
called the permittee, to use, subject to the conditions set out below, the
following-described lands or improvementss

A portion of U, S, Tracta No. 154a (Cook and Buck) and No. 6C (A. V,
Kaiser) to ba oocupied by portions of the Town of Strasburg's enlarged cax
and facilities, and a right of way for existing 8" pire line through tunnel
extending across U, S, Tracts No. 60 ( A, V, Khiaer§ and No, €8 (Rickett and
Crahaa) for a distance of 1,760 feet, All of the above ies in Shenandoah
County, Virginia, as shown on the attached drawings which ure made » yart
of thia permit,

This permit covers approximately 10 acres for the purrose of:
Repairing and enlarging present dam to extend on Covernment land as
shown as "Repaired Daa" on the attached drawings. Construction shall be in
accordance with approved spocifications prepared by Wiley and Wilson,
Consulting Engineers, and shall also comply with the following:

1. The spillway shall be made adequate to discharge a maximum runoff of
2,000 c.f.s, por square mile with a freeboard of not less than 2 feet
and shall be constructed so as to prevent rossible erosion.

2. If deened neceasary by Forest Service engineers, erosion control devices
shall bo premptly installed to protect the slope between the spillway
outlet and the oxisting streanm channsl,

The exercise of any of the privileges granted in this permit constitutes
acceptance of all the conditions of this permit. This permit is iscued free
uader Reagulation U-11,

1, Construction or occurancy and use under this permit shall begin
within ons month, and construction, if any, shall be completed within 12
zonths, from the date of the permit. This use shall be actually exercised
at loast 365 days each year, unleas otherwise authorized in writing.

2. Devslopment plans; lay-out plans; construction, reccastruction, or
alteration of lay-out or construction plans for this erea must be aprroved
in advance and in writing by the forest supervisor. Trees or shrubbery on the
permitted area may be removed or destroyed only after the forest cfiicer in
charge has approved, and has marked or otherwise designated that which may be
renoved or dostroyed. Merchantable timber cut must be paid for by the
rermittee, Trees, shrubs, and other plants may be rlanted in such manner
anl in such places about the premises as may be aprroved by the forest
officer in charge.

3. The permittee shall waintain the laprovenents and jrenises to stand-
ards of repair, orderliness, neatness, sanitation, and safety accejtable to
the ferest officer in charge.

4. This pernit i3 subject to all valid claims.

8. The pcraittee, in exercising the privileges granted by this perait,
shall comply with the regulations of the Department cf Agriculture aud all
federal, State, county, and municipel laws, ordinances, or regulations which
are aprlicable to the arca or operations covered by this perait.

V-5
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ve euno pusuaviee shall take all reasonable precautions to yrevent and
suppress forest firea. No matcrlal shall be dispo. % of by turning ia open
fires during the closed seascn established by law or r. mlation without a
written perait from the forest officer in charge or his autn.-~ized agent,

7. The permittee sball exercise d!ligence in rrotecting fro. ...mape
the land and property of the United States covered b; and used in conne~'.ca
vith this permit, and shall pay the United States for any dazage resulting
from negligence cr from the wlolation of the torms of this permit cr of any
lav or regulation applicable to the national forests by the permittee, or by
any ageats or eaployees of the permittee acting within the scoye of thelr
agency or enployment,

8. The permittee shall fully repair all damage, other than ordinary
wear and tear, to national forest roads and trails causecd by the permittee
in the exercise of the privilege graited by this permit,

9., No !ember of or Delegate to Congress or Resident Commissiouer shall
be admitted ¢~ any share or part of this agreement or tc any benefit that ray
aris- herefrom unless it is made with a corporation for ’'ts general benefit.

10, Upon abandonment, termination, revocation, or cancellaticn of thias
permit, the permittee shall remove within a reasonable time all structures
and improvementa except those owned by the United States, and shall restore
the site, unless otherwise agreed upon in writing or in this permit. If the
permittee fails to remove all such structures or improvements within s
reasonable period, they shall become the property of the United States, but
that will not relieve the permittee of 1liability for the Cost of their re-
moval and restoration of the site,

11, This permit is not tranaferabls, If the permittee through voluntary
sale or transfer, or through enforcement of contract, foreclosure, tax sale,
or other valid legal proceeding shall cease to be the owner of the prhysical
improvements situated on the land described in this permit and is unable to
furnish adequate proof of ability to redeem or otherwise reestablish title
to sald improvements, this permit shall be subject to cancellation, But if
the person to whom title to said improvements shall have been transferred in
either manner above rrovided is qualified as a permittee, and is willing that
his future occupancy of the premises shall be subject to such new conditions
and stirulations as existing or prospective circumatances may warrant , his
continued occupancy of the premises may be authorized by permit to him if, in
the opinion of the forest supervisor, issuance of a perzit is desirable and
ia the public interest,

12, In case of change of address, the permittee shall immediately
notify the forest supervisor.

13. The temproary use and occupancy of the rremises and {mprovements
hereln descrited may not be sublet by the permittee to tnird rarties without
the yrior written aprroval of the forest supervisor and the permittee shall
continue to be responsible for compliance with all coaditlens of this rermit
by rersons to whox such yremises may be sublet,

Lis This rerait may be terminated upon bYreach of any ~f the conditicns
Lerein or at the discretion of the reglonal forester or the Chief, forest serviced

15, in the event of any conflict between nay of the rreceding rrinted
ciauges or any rrovision therecf ani any of the followin, clauses -r nany
;rovislon theres !, the preeeding jrdnted clauses will boabtral,

16, Thls rerait is subject to the conditions set f-1t) above and to
eviditfons /12 to #28 attached kereto sal nade a part of this jermit.

,/3/ O e Jefforean

7"?(‘ Jamsasme. o v
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19.

21,

22,

23.

This

The jermittee shall be responaible for the acts of the construction : !

aad raintenance organization or contractors.

All texporary structures used in connection with coastructior shall te
noved when conastruction has been completed, all temyorsry rouds shall
be obliterated and treated to the satisfaction of the Forest Officer
in charge.

This permlt 1s confined to the purposes specified and thLe lorest Service
retains the right to use the land for any other purjcse not iaconsistent
tlerewith,

In the control cf vater covered by this permit, the riparian rights of
others must be duly rrotected by the rermittee.

Adny danage cauvsed by the reraittee or his agents to lorest Service
maintained rcads or to woods voads shall be repaired at the e xpense of
the permittee,

The area and improvements shall at all reasonable tizes Ye oren to
inspection and examination by Forest Officers and inspectors and
officera of the United States,

All borrow pits or scars shall be graded to slopes that jerait revege-
ation, treated and maintained in a manner such that the area will be
permanently vegetated,

The permittee shall be responsible for the continuous maintenace of
all improveaents and structures on llational Forest land, Such main-
tenance shall include the assurance of (1) a water tisht dam; (2) veg-
otative cover on all exposed dam slopes, borrow rits, and scars; (3)
removal of tree or brush growth on the dam slopes and spillway opening;
(4) removal of obstructions to the spillways.

Facilities necessary for public safety are the responsibility of the
pemittﬁo .

The permittee, in the performance of this permit, shall not discriminate
egainst any employee or arplicant for employment because of race, creed,
color, or national origin and shall include in all sub-contracts a yro-
vision imposing a like obllgation on sub-contractors.
This permit shall have no force and effect until the rermittec has
signified acceptance of its pirovisions and conditions by sipning below
and returning the duplicate cory to the Forest Supervisor.
perait is wcepted subject to the conditions set out above,

THE TOWN _OF STRASBURG, VIRGIMNIA

By__/a/ J. Ray Miller

0017900 T 2 T PR Title Mavor
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Alternate Proposal No. 3 - Division No, II for Repair aun:
Znlargemsnt to the Massanutten Mountaln Reservoir and Dam shall de
prepared in the same manne> as Proposal No. 2, and inocludes only ths
additionsl quantitiea requlired to raise the dam and enlarge the
rosarvolr., Proposal No., 2, Division No. Il, combinad with Alternate
Uroposal No. 3, Piviaion No, II, wlll be for construvtion of the Dam
and Kesarvolr es shown by the New Dam Sections on the plans and
dascrided herein.

Comblonation Proposal No. 4 - shall be @ lump sum bid for
all worx to ba performed ander Proposal No. )l for Division Mo, I for
Filter Plant Improvemants, and Proposal No. 2 for Division No. II -
lassanutten dountain Reservoir Dam Rspeirs.

Combinaticr Proposal No. 5 =~ shall be a lump sum bid
irncludire tL~ 4or< t0 be performed under Proposal No. 1 for Division
No. I - lilter Plant Improvements, and Proposal No, 2, Division Ho,
T« combined with Alternate Proposal No. 3 for Massamtten Mountain

Reservolir [am Repairs and Enlargement.

Alternate Proposal No. 6 i3 a deduotion or omission for
substituting 186' of 18" dia. corrugated metal pips, and 63' of
3' x 3* reinforsed oonorete oulvert for the 249' of 3' x 3' relnforced
conorete culvert through the Dam to Proposal No. 2, Division No. II,
cr to Combination Proposal No. L.

Altarnate Proposal No. 7 is a deduction or omisaica for
sudbstibuting 216' of LO" dla. corrugated metal pipe, and 33' of
3' x 3 rainforsed conorete oulvert for the 2/9' of 3' x 3' reinforoed
souorete culvert through the Dam to Proposal Fo. 2, Division Wo. II,
combined with Alternate Proposal No. 3, Diviasion No. II, or Combination
Proposal lo. S.

v-10
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£ Rotany orovocs 1o mrntsh ell a'er, tects, =ons'ayus-iia »lan
Lerile and arplianrces naeaseary fer tho erratructisn of Lho Addlvtern to
tae aclstias Pilt-r Plint and the Roomirs end Isprov maants %o tho oxicting
Jmasnnut ten Yountain Resorvolr and Dur, all as indicatod on tha Plans and
Sroeifisatisag for Tatoer Works Inprovements for the Tomm of Straadury,
Virzinia, oropared by Wiloy & Tilson, Congulting Enciansers end datod
Sostembor 19, 1284, for tho followin~ divisions of work:

b4

Pronosal To, 1 ~ Division Mo, I ~- For Pilter Plent Imprommments
lucluding tho construction of a 320,000 Gallon Por Duy aldltion to the
progent plant, inoluding now mixinr hasin, 2mr coarulatin- or sottling basin,
ros filter ard filter gallory, now cloar wall, new addaition to filtsr hoad
20u88, now ohlorinator, nsw dry chamical foeder, nsw hi-h head olear wator
tump ard all new plant »iping, fittin-s, and aoccessorles nacessary for the :
complete installation for the owm of "7 AL Fre S0 . of

P V4
reecot Kb Lot s ¢/‘/"ao DOLLARS (354 00 27),

Pronosal No. 2 « Division Fos II ~- For ths Xacsanutton MNountnin
Regorvolr Ropairs and Znlargements (Top Dem Slovatlon 1411.0) including ths
removal of all weathered material, organlo matter, unstable substances and
30Allway conorete from tha existing cam strusturey roplaocin:, resihaping,
ard 3xbonding the dam slopes with seleotive matorinl to tho new oross-soctions
157 on the plansy the construction of an intake and orcrflow tower,
conaveting pipln-, spillway, and all othar imoidentals thareto, for the
uni® rrices and total sua basod upon the itemizcd quantitlos as followas

Noe Unit
Toon Dagariotion Unit Tnits rrice Total
o= . T e o TS R
P .
1 Clearing and Grubbins Aoros L1455 B e 8§ Jn2¢
”»~ -
2 Claariaz Acroa 315 Sl RPN
3  Fourdation Fxgawvation Gy Tdas 2,000 SR, i O gt 3 €
: - .Co 2oASR 2o :
4 Rasnlnr Cmsasmtien an! Borrow Ciw Xd3 55 797 vy Y YETYSFT 1
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WILEY & WILSON
CONSVLTING ENGINE RS nasae

Hon. J. Roy Millne, layor
Tovm of Strasbursg
Strasburg, Virginia

Res Analysis of Bids - Water Viorks Improvements, Strasburg, Va,
Dear Sir:

In accordance with your instruotions,fbhids wors rooeived
on Tuesday, October 26, 1554 in your Council Room at 11100 A.M. for
Wator Works Improvenments, consisting of Division I - Filter Plant
Inprovements and Division II - lassanubben Xountain Reservoir, 4Lhe
bids reoceived on the filter plapnt improvazuonts wore as follows:

Biclolhaupt, Inc.,, Richmond, Vas --=-- ————————— =-562,235,00
Culpeper Buildin; & Suoply Corp., Culpeper, Va.--352,853,00
F. L. Showanlter, TYno.,, Lymohtwrg, Vo,ecececea—- -e=$53,0%1,00
English Construction Co., Altavista, Vas ==-=-===§5l,/j00,00
Abbott & Ritohie, Richmond, Vae. ==m—-=eceemeaeaea$(55,742,00

Bids wore received from thrss coniractors on Ropairs to
tito Den, which inocluded raising the dan approximatsly 5 I't. together
with other improvementa, Theso bids were as followss

English ‘onstruction Coc., Altavista, Vo, e~w=vee-855,550,70
F, L, Showmlter, Ino., Lynchtury, Vao ===w--em-w=864,120.97
Culpeper Bullding & Sunply Corp., Culpoper, Va,-=372,106,20

Additioral work of raisin; tha dam wee also covered by
throe proj.osals as followas

Enrlish Construction Co., Altavista, Vn. ee-wee==$75,085,70
F. L. Showalter, Ipc,, lynohhurg, Vo, ——eeeeem-we $73,227.95

Culpopor Bullding & Sunnly Corp., Culneper, Va,~=8599,802,50

It appears that to stay within the availatle funds, that the
ropairs to *ho dam by ralsing it arproximately 5 Ft. offer the best
propoaal, and tho ocombination '4id of English Constructirn Com-any in
tho amount of 3106,000.00 is lowar than eny othor ocombination for this work,
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; stoverl By, 10
31 . . ertaly rpoannira to
, s voRn L 1 14¢a Construsction
B s RNK; ! S =g Ad e e .00 fos ')'.'.s #or¥.,
Mile Haeve coul i ol constdacatle adrantess oo raisin~ the

cac by Gembiantion itonasal No. 5,

1 Comstracticon Compaxny i vory attractlivo. However,
wn <hahs 1t would be noecoussary for you to railse avproximatoly
f"‘.",';“.\.\\ additi-nsl %o carry out tais work togethor with the

ve

vy

ouli-a%iona for onpincerin , suporvision and miscollancous expenses.

Vo considsr thoesa pronosals vary satisfactory, as our

084imate on the filter nlant was $55,000 and we had hope1 to have
aporoximately $50,000 available for tac repairs and improvements to
the dam, cnd tho pries for Cerhinaticn Iresosal lios L by Enslish
Conatructlion Commary in th» smount ol %102,000 very satisfactorily
acoonnlishaes the original purpnsa of the tonl issuse I 1a therefors
our recomnandation that the cortract e ewsrdod to ‘he Lnzlish Con-
structicn Company in the amoumt of 2185,000 ac proastly a3 nossidle
in order that this work may ot undor wny at the ecarlisct possidble
dato,.

A~ soon as ycu heve awardoi con“ract we will oropare the
nrenasar: oontracts and notify the contrasctors thet tholr contract
timo will bezin writhin ten deys fron notice from the dat2 on vhich tho

S -A'! :‘l 3 L]

avmrd
Ycurs very 4 ruly,
TILTY & VILGOY, CONSULTING ENGINZEES

By
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DTN madls and oater:d lato on the 228 day of _Kevsmper . 17:L,
il tetwen:  ENOLRSH CONSTRUCTION COMPANY, ING., ALTAVIBTA, VIROINIA

143 Ve Ulretopart, wod the TOWN NP JTRASBURG, STRASEURG, VIRGINIA

party of the second part:

-pat the fivsht nsrty, for tha conslderation
Lerady &grues /ith the second varty as inilcws:

i, Ihet tho 1irst party shall furnish a1l of the ma%erial, and perforn
ull of the work in rwanner and form as proviced by the {>llowing

onunerated nlans, specifications and documeats, walch are a ‘..‘.scned herato
and madas a zurh hereof, as if fully con‘ained herein:

‘dvertisemeat for Bids, Instructions to Bidders, Ganeral Conditions,
Spacificatiors, Accepted Proposals,.together with the Plans Cevering all work
29 salled for dy "Speciffcations fer Divisioa I « Filter Plaxt Imprevemamts,
and Divisien II - Massanutten Iountain Regorveir of Water Vorks Imprevemsats

Sor 4he Town of Stresburg, Strasdburg, Virgiata®, dated September 15, 195,
ew-mumu.xum thons dated Ostober 20, 195h

{2} Trat the Cirst party shall commancs ;;hr: work o be oertfurmed undsr

nia agresnent on a date to b2 soecified ic a writtan order of the
szcond zarty, and srtall fully coaplete all work hereunder withia
250 cousecuktive celendar days from the sald date.

2 ‘e second pardy herebv agreas to pay to the v
n2riormancs of 2 Agraowent, subioct to ad

s as srovi Lev’ in fue specl flcations oy

mouney L the United States, as Jollows:

31_‘8 HUAIRED SIX THOUGARD - = . e e
—— o LCLEARS {2 3106,3C0.,00 )
vhii is arrivd at as founn‘ = .

43 T or before thae 15%h cay of vach onlendar xo:
A A 3 . ~ - -
ifad anke p 5a payments Lo Tis A [ G it (e
: %t 7 5N AL yoo iyl s =8 ot ~ oy NNy B A
2 SR 20 N CUrIVaes esyinesa 2 G |- 8 i
1L CELLY Geongrl Gn bng site; recodd &
i y ’t + yar cend vids wmoul)
¥ 3 B3 Tebyiged b the ARG RO
e e ScvicElv s ndcosdn o toeman s gnd it §LTil WO
Fae | T acec~ntaa dy bhe second parsy

-co-hs:-uon Proposal No. !} == Inocluding Proposal Ho. 1 for Division

Rzs 1 - Fllter Plant hprmtt and Proposal ¥o, 2 for Division

Ho, II = laassanutten Mbuntain Reservoir Dem Rereirs (Tteme 1 to 17

Inolusive) ~$106, 000,00,
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APPENDIX VI

DAM MAINTENANCE INSPECTION REPORT
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‘A~FOREST SERVICE | REGION 2. FOREST ). RANGERDIST. 4. FoREST iNv, 43
¢ 0 aeaez
~ DAM MAINTENANCE INSPECTION REPORT T LTI
Rei: FSM 7572.23 7 V/
-— A / {‘Lg/'
BLOCK | - MAINTENANCE INSPECTION CHECKLIST o [

NEEDED NEEDED 1.
T ITEM REPAIRS ITEM REPAIRS }

CARD NO. 12

(Deacribe deficiant itams on attached sheets)

(By priority)

(Deacribe deficient items on attached sheet)

(By priority)

1 |2 Non I ERERE
1. EMBANKMENTS ' 4. CLOSED CONDUITS
e Slumps, slides + a. Settlement y/ 4
b. Settlement 7 b. Displacement . [
c. Cracks v c. Cracks, spalls !"Jﬂ"""]:)':(’)/ e P4
d. Seepcge E P d. Seepage o :
.e. Erosion VV e. Clogging /
f. Slope facing ) d f. Erosion v
L
g- Detris v g. Corrosion [ A
h. Traffic damage v h. Joints ‘/‘
i. Brush, trees ﬁCL L4 /fulf/&:';?( 3 Jﬁ/ﬁ i. Other
i- Burrows 5. SPILLWAYS 1 l
2

k. Other a. Obstructions I

2. CONCRETE STRUCTURES

b. Erosion

X

a. Settlement

c. Structural

_\__.4

b. Overturning

d. Vegetation

v %

c. Heaving

L

K &\\v'i;

e. Other

d. Cracks, spalls

6. DOWNSTREAM CCNDITION

A

e. Joints, (./’ a. Backwater v i
f. Undermining 1| b Erosion lﬂﬁ
8- Drai;\s ot c. Bars, pools v

h. Seepage % d. Boils, piping o

i. Other - e. Other

3. GATES, CONTROLS

7. RESERVOIR (| elin L/¢-x~¢1)

a. Corrosion

\‘

o. Skore erosion

VI-1

d

b. Mechonical // b. Debris =
. Structural V) c. Sediment
d. Clogging A d. Other
o. Access V[ 8. OTHER (identif,)
f. Other ' ‘ ’ <.

i ..

| 1 e

l ‘.

{OVER) 750G-2 (289}
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BLOCK Il - MAINTENANCE COST ESTIMATE

ITEM OF WORK

QUANTITY j COSsT

UNIT

UNIT PRIORITY | PRIORITY | PRIORITY |PRIORITY

cosT 1 2 ' 2

/@, 8), & [lfih) 52 fy b il e
Fraod, 720 Kwéfué/zo,w

/é‘/ %W'I/f aﬂ'/mvlb»%

o Ocomn .

5_'(6/:‘.@)—%,/,4 ecd ¥~
WACT Iy £ A«JVL/”MX
S hore bii niva,

TOTALS (Enter in Block I1l, below)

-

EBLOCK 1l - SUMMARY MAINTENANCE INSPECTION REPORT

1. DATE OF INSP.
(13 18)

zf/a.v/77

2 HIGHEST PRIORITY CHECKED IN BLOCK .

3. EST. MAINT. COST ($1,000)
19y

o. PRIORITY 1 b. PRICRITY 2
{20 M 124 27

- - -y - ——— g =

4. EST. ENGINEER TIME NEEDED (MAN-HR.)
0. PRIORITY 1 b. PRIORITY 2

S. EST. AID & TECH. TIME NEEDED (MAN-KR.}
a. PRIORITY 1 b. PRIORITY 2

(28 30) (33 (3 36} 37 19
6. NOTICE TO OWNER 7. DATE OF HOTICE 3. LIMITATION

“o yeg ) 45) N yes
3 i
- NO cn) ww) = NO
S = MO. DAY  YR. - - )
Z [9. TYFE GF LIMITATION 10. REVISED ESTIMATE OF INSPECTION TIME (MAN-NRS ) :
a (a8) 0. ENGINEER (43-50) b. FCREST OFFICER (51-52) e. AID & TECH. (53-54)
(-4 " A
<
o P - -
l:%av (Vame ‘./”:2;:4 ! TITLE DATE

4 = /4 c’v

o VI-2 ‘,(,«_./¢44/-4_ | 7.» '2_6-—?-7




