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20. Abstract

Pursuant to Public Law 92—367 , Phase I Inspection Reports are prepared
under guidance contained in the recommended guidelines for safety
inspection of dams , p~bli sh~ d by th1e Office of Chief of Engineers,
Washington , D . C. 2O~ 1i4 . The purpose of a Phase I investigation is
to identif y 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 identif y 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 gi ve a reasonably
accurate assessment of the conditions of the dam . It should be
realized that certain engineering aspects cannot be ful l y 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
inspecti on report and an assessment including required remedial
measures.
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PHASE I INSPECTION REPORT
NATIONAL DAN SAFETY PROGRAM

Name of Dam: Beaver Creek Dam
State : Virginia
County: Henry
USGS Quadrangle Sheet: t’lartinsville West 7 .5  Minute
Stream: Beaver Creek

Beaver Creek Dam (also known as Mart insvil le  Dam) was built  in 1955.
The structure is an ear thf i l l  dam approximately 835 feet long and 68 feet
high. It has a concrete lined spil iway located at the r ight  abutment and a
gate tower located at the upstream toe of the dam.

The dam , which was visually inspected on August 9 , 1978 , appears to be
in a stable condition and to present no imminent hazard , al thoug h fur ther
investigation of the dam ’s stability is recommended.

The spiliway was found to be able to pass 52 percent of the probable
maximum flood (NIP) which , as explained in paragraph 5.8, requires that it
be rated as “inadequate ,” but not “ser iously inadequ ate. ”

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

It is recommended that the owner obtain design data from the designer
of the dam or initiate new studies to verify the embankment stability of the
dam.
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Further recommendations include the development and implementation of a
warning system in the event of a dam failure, the institution of an
inspection and maintenance program , and the maintenance of a complete file
of design information for the dam. It is also suggested that future
consideration be given to enlarging the spiliway capacity to meet inspection
criteria.

Prepared By: SUBMITTED BY:

Original signod by

~~~~ JAMES A. WALSH

James A. Walsh
Chief , Design Branch
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~~~~

~~ 1H0MA.~ E. ROBE~~1~ RECOMMENDED BY:

igi

Zan.e Goodwin 
.Chief , Engineering Division

APPROVED :
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by LEONARD C. GREGOR
Major Corps of Engineers
Acting District Engineer

Date: SEP 2 2  1978 
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRA M

NAME OF DAM : Beaver Creek ID ~ ‘5A

SECTION 1 - PROJECT INFORMATION

1 .1 General

1. 1.1 Authority : Public Law 92-367 , 8 Augus t 1972 , authorized the
Secretary of the Army, through the U.S. Corps of Engineers to initiate a
national program of safety inspections of non-Federal dams throughout the
United States. The Norfolk District of the U.S. Corp s of Engineers has been
assigned the responsibility of the inspection of dams in the Commonwealth of
Virginia. Gilbert Associates , Inc . has entered into a contract with the
Norfolk District to inspect this dam , Gilbert Work Order 06-7250-005.

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

1.2 Project Description

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

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

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

—1 —
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crest , the channel tapers to a width of 85 feet. A flip bucket forms a
small pool at the base of the chute , from which the chute continues at a
gentle slope and terminates at Beaver Creek. The total spiliway chute
length is approx imately 5 10 fee t .

A reinforced concrete intake tower with a brick superstructure is
located at the toe of the upstream face , or approximately 200 feet east of
the crest of the dam . The tower is a hollow concrete structure which
regulates the flow of water from the dam by a series of gated 24-inch
diameter openings , at invert elevations of 770.25 feet , 781.50 feet ,
790.00 feet , 805.00 feet , and 816.00 feet m.s.l. A horizontal tunnel leaves
the intake towe r and passes benea th the dam and emerges on the downstream
toe on the west side of the gravel road. Inside the tunnel , a 24-inch cast
iron pipe (supported on concrete saddles) carries water to the nearby
pumping station. At the end of the concrete tunnel , the 24-inch pipe is
joined to a right angle tee and reducer fitting . From this point the
24-inch line branches to the right continuing on to the puinphouse and a
14-inch gate valve at the end of the, reducer fitting is connected to an
18-inch concrete drain pipe about 450 feet long , which carries discharges to
Beaver Creek. The 18-inch drain is the only gravity outlet of the
reservoir.

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

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

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

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

1.2.6 Purpose of Dam: The primary purpose of the dam is to provide
an impoundment for the city ’s water supply system . It also serves as a
recreational area for fishing and boating .

—2— 
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1.2.7 Design and Construction Hist~~y: The dam was designed in
1948 by Wiley and Wilson of Lynchburg, Virginia. Construction was not begun
until 1954. The dam was constructed by the J. N. Bless Construction Company
and was completed in 1955.

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

1.3 Pertinent Data

1.3.1 Drainage Area: 9.71 square miles .

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

Spillway :

Pool level at top of dam 9,640 c.f.s.

Outlet Works :

18-inch drain pipe with reservoir at
spiliway crest 39.6 c.f.s.

—3—
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1.3.3 Dam And Reservoir Data: Pertinent data are summarized in
Table 1.1.

Table 1.1 DAN AND RESERVOIR DATA

Reservoir
Elevation Capacity

feet Area Acre Watershed Length
Item rn.s,l. acres feet inches miles

Top of Dam (Nominal) 833.5 212 5,680 11.0 1.85

Ungated Spiliway Crest 825.0 175 4,040 7.8 1.84

Streambed at Centerline
of Dam 765± 0 0 0 0
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SECTION 2 - ENGINEERING DATA

2.1 Design: Some plans for the dam and a set of specifications
were provided for the inspection by the city of Martinsville . The plans
give a preliminary layout of the embankment and details of the intake tower
and the concrete conduit under the embankment . There are no dam cross
sec tions or prof iles currently ava ilable. Acco rding to the spec ific ations ,
the dam is a zoned fill embankment with a central clay core . The clay core
was to have been extended down in a core trench to sol id mater ial , e.g. hard
pan or stable rock. The dam was also provided with five drainage systems .
Three of the drainage systems as described in the specifications appear to
be underdraias des igned to reduce the seepage pressures within the
embankment. The exact location of the drains were not shown on the drawings
provided . The fourth system is a surface drainage system consisting of drop
inlet catch basins and a pipeline which were installed along the dam cres t
and along each of the three benches on the downstream embankment slope. The
fifth drainage system is under the concrete spiliway.

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

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

According to ~he owner ’s representative , so on af ter the cons truction
was completed some minor seepage developed through the left abutment .
Although the seepage was not considered serious , a foundat ion grouting
program was undertaken to eliminate it. The work was carried ‘~‘tt in 1955 by
the Cunningham Core Drilling and Groutiag Company . Some details of the
program are given in the authorizing letter in Appendix IV , but the exact
details of the grouting program are not known. Reportedly , the grouting was
ineffective at reducing the flow. The seepage situation was finally
resolved by the construction of a gravel drain to carry the water away .
According to the Superintendent of Public Works for the city of
Martinsville , the seepage was never considered a threat to the dam and the
attempt to eliminate it. was carried out to satisfy adjacent land owners . No
seepage was observed during the inspection.

— 5 —  



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

Initially, it should be checked at monthly intervals. Once the pattern
of seasonal variation is established it should be checked semiannually.
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SECTION 3 - VISUAL INSPECTION

3.1 Findings: From all  appearances the embankment spi l iway and
outlet works are performing well and show no evidence of structural
weakness. At the time of the inspection , the rese rvoir wa s full and abo ut
2 inches of water was flowing over the spillway crest.

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

The visual inspection of the embankment was difficult to evaluate
bec ause tall grass obsc ured s ignif icant surface fea tures . Sc attered trees
from 3 to 6 feet high are also interspersed along the embankment. The
riprap along the waterline appeared to have been filled in with embankment
materials washed down from above , but it showed no sign of erosion. Heavy
brush also covered the upstream face of the dam . A surface drainage system
was found on the crest of the dam and on the benches of the downstream face.
The system consisted of concrete inlet boxes spaced at 150-foot intervals.
Presumably the boxes are connected by piping which carr ies the flow
downs tream , but heavy concrete cove rs prevented the inspec tion of the
interior of the inlet. This drainage system was not shown on the
preliminary plans which were provided for the inspection. Reference to the
dra inage sys tem is made in the spec if ica tions provided in Appendix IV. It
was observed that the dam was 1 to 2 feet lower at the center than at the
abutments , but it could not be determined from the drawings whether this was
a design feature of the drainage system or due to post-construction
settlement.

The owner ’s representative reported that when the reservoir was
initially filled seepage appeared at the lef t abutment . A grouting program
fa iled to stop the seepage and the problem was eventuall y resolved by
installing a gravel drain to carry the water away. The seepage still exists
but was not visible during the inspection. Reportedly , the rate of flow was
small and the seepage was never con sidered a threat  to the dam.

Several large animal burrows we re observed on the downs tream face of
the dam .

The intake tower was located in the reservoir and was inaccessible for
the inspection. Reportedly , all gates work well but because the flow rate
is contro lled at the wa ter treatment plant below the dam , their positions
are rarely ‘hanged. The outlet pipe is routed under the embankment through
a concrete tunnel. The .~~.i of the tunnel was dry , indicat ing no seepage
problems exist within the tunnel.

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

3.2 Evaluation: The inspection did not find any conditions which
appear hazardous . The grass and brush had been allowed to grow to an
excess ive height which severely hindered the inspection. The animal burrows
should be eliminated , and the small trees growing on the embankment should
be removed.
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SECTION 4 - OPERATIONAL PROCEDURE S

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

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

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

4.2 Maintenance of Dam: Maintenance of the dam is normally
performed by the city of Martinsville. The city has recently repaired the
concrete construction joints in the ungated spillway by filling the joints
with a bituminous material. Normal maintenance consists of occasional
mowing of the embankment grass and cleaning of the stilling basin poo1 at

• the base of the spiliway.

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

4.4 Warning System: None

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

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

5.2 Hydrologic Records: The stream gage nearest to the site is
the USGS gage 1~02O7300O Smith River at Martinsville , Virginia . The average
discharge at the gage has been 1 .2 cubic feet per second per square mile
(c.f.s.m.), based on a record length of 49 years.

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

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

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

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

-10-
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5.7 Reservoir Emptying Potential: The time to drain the
reservoir from the level of the spiliway crest to the level of the lowest
outlet in the gate tower was calculated assuming a discharge through only
the 18-inch drain pipe. No flow was assumed through the 24-inch pipeline
which leads to the pumphouse. An upstream inflow to the reservoir was
assumed at 1 c.f.s.m. or 9.71 c.f.s. Based upon these assumptions , it
should take approximately 94 days to drain the reservoir.
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Table 5.1 - RESERVOIR PERF ORNANCE

Flood
One
Percent PHI

Item (a) 1/2 PHI (b)

Peak Flow , c.f.s.

Inflow 4 ,210 10 ,800 21 ,600
Outflow 2 ,930 9 , 030 20 , 700

Peak Elevation , feet m.s.l. 829.0 833.1 836.0

Ungated Spiliway

Depth of Flow , feet Cc) 2.1 4.4 6.0
Average Velocity, f.p.s. 8.2 12.1 13.8

Dam Overtopping

Depth of Flow , feet (c) - - 1.1
Average Velocity , f.p.s. - - 6.0
Duration , hours - - 6

Notes :

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

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

(c) The dam crest varies in elevation from 1 to 2 feet.
This depth represents the average depth at critical flow .
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5 .8 Evaluat ion:  Three spil lway capacity ratings are possible
under the U.S. Corps of Engineers ’ guidelines : Adequate ; Inadequate; and
Seriously Inadequate (Reference 1 of Appendix V and U.S. Corps of Engineers ’
~~g~neer Technical Letter No. 1110-2—234). The screening criteria for
assessing the adequacy of the spillway allow essentially no risk of loss of
life from dam failure by overtopping. Experience indicates that very few
existing non-Federal dams were designed with such conservative criteria.
Therefore , the Phase I inspection findings will indicate that most
non-Federal dams will have an inadequate spillway.

A sp iliway is considered “inadequate” if it cannot pass the PHI without
overtopping the dam . It is “serious ly inadequate ” if it is overtopped by
less than a one-half PHI that could lead to a fa i lure  of the dam , possibly
resulting in an increased hazard of the loss of life downstream from that
which would exist just  prior to the overtopping fa i lure .

The spiliway capacity was calculated at 52 percent of the PHI. Because the
capacity exceeds 50 percent of the PHI , the spillway is not considered
“seriously inadequate .” The PHI will overtop the dam at its lowest point by
1.7 feet for a duration of about six hours .
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SECTION 6 - DAN STABILITY

6.1 Stability Analysis: Data on the stability of the embankment
are not available for review . It is possible that the designer has
performed the s tab i l i ty  analysis during the design of this dam , but because
of the lack of this informa tion , the lack of structural design cross-
sec tions , and the lack of des ign and in-situ soil and foundation parameters ,
an adequate and valid evaluation of the stability of this dam cannot be made
at this time . The need for additional subsurface information and a
structural  s tabil i ty analysis should be determined a f te r  all pert inent
design data have been obtained and evaluated.

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

6.2 Foundation and Abutments: The dam lies in the area underlain
by coa rse to porphyritic biotite granite with relatively deep soil
overburden of reddish saprol i te  and silty sand with fine gravels (Reference
6 and 7 of Append ix V). Intense decomposition of the scattered outcrops
along the left downstream roadcut was observed. In accordance with a
construction inspection report made by Dr.  Byron N. Cooper (See Appendix
IV ) ,  the preparat ion of the bedrock - a wea thered and somewhat friable
granite in the cutoff  trench - appeared to be wholly sa t i s fac tory . Another
inspection report made by Mr. W. N. Johnson of Wiley & Wilson Consulting
Engineers , stated that  “ . . . and to all appearances a satisfactory bond
was obtained between the solid rock of the foundation and the clay f i l l  of
the core” (See Appendix IV). The owner ’s representative stated that there
was minor seepage occurr ing in the downs tream abutment area to which the
south wing of the dam is connected. Attempts were made to stop the seepage
by grout inject ion (Appendix IV) but good results were not achieved.
However , none of the seepage in that area wa s observed during this visual
inspection.

6.3 Evaluation: Because of the lack of important design and
cons truction data , such as cross—sections , profiles , and eleva tions , and
insuf f ic ien t  foundation and soils information , comp lete and accurate
evaluation of the dam s tabi l i ty  can not be perfo rmed at this time . On the
basis of the visual inspection and two construction inspection reports
(Appendix IV), the dam appears to have been constructed with a concern
toward foundation conditions and materials  placement. The dam shows no
signs of instabil i ty ; except that the vert ical  variat ion in crest surface
and the past history of a seepage area as set for th  in paragraphs 6.1 and

— 14 —

_ _  —.--~~~ - 
. . - -~~~~ 5. . 

-.-_ .5.--.- --_.-- . .~~~~----—__- . .~~-5.•. - -  



-~~~;.
_
~~‘—~~~~~~~ ._

-•---- • 
~

. -

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

The dam is located within Zone 2 on the Algermissen Seismic Risk Nap of
the United States (1969 Edition) and there are uncertainties with respect to
the static stability of the dam as described in paragraph 6.1. Therefore ,
in accordance with paragraph 3.6.4 of Reference I of Appendix V , assessments
should be considered regarding seismic stabili ty , based on the studies
recommended in paragraph 7.2.3.

— 15—
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SECTION 7 - ASSESSMENT , RECOHIIE NDAT IONS/REMEDIAL ~-1EASURES

The assessment , recommenda tions , and remed ial measu res contained in
this Report are based on the provisions of Appendix VI , Condi t ions .

7 .1  Assessment: Based upon the visual  inspection and an
evaluation of the available design and construction documentation , this
inspection found no indication that the dam was presently in a hazardous
condition. The spiliway capacity was found to be “inadequate~’ as described
in paragraph 5.8, but not “seriously inadequate .”

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

The lack of suff ic ient  data prevented a complete evaluation of the
stability of the dam ; however , from the visual inspection the dam appeared
to be stable. The side slopes and top width of the embankment conform with
generally accepted pract ice  for  embankment dams (Reference 5 of Appendix V ) .
The lack of any signs of disstress in the embankment indicates that the dam
has been performing well to date , and favorable reports from the designer
and consulting geologist (Appendix IV) indicate that the stability was a
consideration in the design. However , desp ite the dam ’ s appearance, there
is insuf f ic ien t  informat ion as to its s tabi l i ty , and fur ther  research of the
existing design files or re-analysis of the stability is recommended.

7.2 Recommendations/Remedial Measures: The following actions are
recommended fo r the owner ’ s considera tion.

7 . 2 . 1  Warning System: A detailed emergency warning system should
be developed within 60 days to notify the downstream inhabitants of an
impending dam failure . In order for the warning system to be effectively
applied , a study of the downstream area should be made so that the area s
subject to f looding as a result  of a dam break can be iden t i f i ed .

7.2.2 Inspection and Maintenance Program: The owner should
es tablish an annual inspec tion program which would obse rve the condit ion at
the dam , especially noting seepage , sloughing, eros ion , shrinkage cracks ,
and other indications of distress in the embankment . The grass and brush on
the embankment should be mowed and cut on a routine maintenance basis. The
animal burrows on the downstream face should be exam ined further and then
plugged properly with suitable material , and trees should not be all owed to
grow on the embankment.

— 16—
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7.2.3 Stability: The owner shou:d obtain information from the
designer or initiate a new study which would verify that the embankment is
stable and has suitable factors of safety against failure . This information
should be made available to the Virginia State Water Control Board within
120 days .

7.2.4 Design Documents: A complete set of design documents should
be maintained b y the owner. These files should include ava ilable des ign
draw ings , calculations , pertinent correspondence , and maintenance records .

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

—17— 
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RePLY TO LYP4GMBV RO oi .ice

Se’otenber 33, 1953

Mr. i~erit Mathewson , City Manager
City of Martinsville
Martiusville, Virginia

Re: /Ie.cer ‘Forks ~ao
Martin,$’7ille, Virgini a

Dear Mr. k~athe ’,,son: -

This is in reference to your letter of Septenber 11th
and your letter of ~eptesber 29th. -

It appears , after carefu l investigatior. of the
foundation of the de,rs , th at  solid 1ed~~ rock ~‘:as encountered
under the tunnel for a ~j stance of 103 f t .  ‘uostrean  cnd
clon~ the tunnel through the dao. This r,ateri!1 has a Granite-
like structure and v;as soli~ qnd f~ rri a ion; the enti re ~izt ~,ric~~.
A material of sio~ila r r .ature ex;ended under the I:eysva;r , north
along ‘~he key.vay in the botton at the lowest point of the foundation
for the Class ~~~ core material , arid to all appearance s a satis-
factory bond ‘eas obtained be~ .’teeri the solid rock of the foundation
and the clay fill of the core . ~e believe that any possibi l i ty
of the foundation being a boulde r sias elininated ‘~then ~~ e entire
area was cleared off to a roxj ta~ el’~’ a 137e1 ~.i i ’faca ~-ri ’n ~~~er
machi ne ry conet sting of a bac~~ioe arid bul ldozer .  The nateriel
was removed as long as it could be cuc wi th the powe r equi~ nent ;
arid when no further material could be renoved , the renam ing rock
str,icture was used as a foundation.

‘
~
7e ex~ect to hn?e 3r. Byron X. Cooper , Oeologist at

/ 
V.?.I., check 1\srther in to  the material ave,ii~bio for the Class
“A 55 and “5” sect ions  of cne enbar .~Z5)erit.

The Class ~~ mater ial  avai lab le  can be s a t i s fac tor i l y
con~actcd ;vith equipment available end w it h  pro ,~ r ‘~ioistenir iç  of
thu f i l l  i t  ~s ‘olisced. The Oi? ,’ core of Cl:ss “,~~‘ ‘s-i~ er inl
is reaching a level above the foun dat ion ‘.‘;here i t s  Inp or tance  is
dimi nishing,  and -va bel ieve that  there ‘wi l l  be no cb j e c t io n  to

‘V_i
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Mr. Kent Mathewson
Martinaville, Virginia — 2 — September 30, l95~

to completing the upper section of the dam with Class “5”
smterial if Class “A” cannot be readily obtained. L~r. Perrone
is paying particular attention to the tompactior. of all classes
of material going into the darn , and thi s , of course , is an
advantage to the contractor in thot ~e is ?aid for  excavation
and not material in p lace . ~‘1e expect to obtain a shrinkage of
appro~~mate 1y 23~ with the comp action being obtained ; that is ,
the material is being compacted to 23J~’ ore density than in i t s
orig±oal location.

Yours verj truly,

?~IX_sEY ~ wiLSON , co:~s~t:~:;o GI:~EERs

I 

by 

~~~~~~~~~~~~~~~~~~~~

‘
~MJ: jh
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SYRON N. COO P~~R
GCOI..OOle1
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Octobei’ 9, 1953
~~ __‘
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~~~~~ I
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~-‘,~~ey and .ile~~, Con~üting i.ngineers
905 ?ecol.aa Bank ilding
Lynohb~m~g, Y~X2j~~a Ru X~~tinz~illa “ate? ‘~~ k3 Darn

Bear ~r, .sohn~a’it

This letter ‘n il ~~~~~ certain obscrvati~~s ma~o b~’ me dtming
an imepeo’t±on of the w~~’k ~ i the MartinewiUs Dam, ‘jhich I m~~.e ~~
T~iesda7, Octeber 6th.

The pi’d.mar7 p~m’~,oee of my ta’ip to the darn at l timsu-ilie ~~s to
determine the rui ’ abiiit~ of cddit~cnal bcrrcw mater±aJ~ for s~~ in the
corovai.l and C2aos B sect ion of the a’ta-mctim’s.

The original borrocj area for ‘A” nateri,1 has ieen o~haunted of
- this trade of oatoriaj . ~ut can ~y on on-~~nent of the ‘corrnai rirea zt~fl
~‘iei4 ea~ Cu ss B material. Class 3 ~~torin1 c.~i be obtained in ccn-
e rthia Cp~ ntit7 frern ae’~ernl loceJ.itdee uithin the roservoir nrea,
fron one hi2I on the i~hwest t ide of the creek and iron tio c&ittiona].
hjila on the opmoeite side of the creek.

ill of those plaoee yield ~~~~ goo~ inper~~ab1e clay in t Lclmessos
of ~0 inches to hO inches. This natortal, dist ~~uiched by its ~~eater
‘~eight, alaet±cit7, and hi~her nattn-a1 a iJt’C3r5 canton- , is ipsito su.i-tabia
for uee as Clans A material. Gemermily, this materini. ~.ies beneath a thin
cover of loose, nemplastic silt; and it has to be c’tz’ipped to be u sable
as C A material . The bea’r±’or, more plastic material ~radce d~~~and
into a aonewhat l htor-o,oiht ~il’ty, alcneecus reeidt al coil that is
ccmc .ctible us mi’~r cor~titton3 of ooti~~~ oisthme . -

~aterial of the above t~~eg ‘Jas being rinced in the “B” ceetton uthen
the in3mecticm une made, cmi it ‘ins obv~.ouo that ~~actinally 1CC) t~or centcoomactian uns ethc~ ó’otmimod , Both ‘A” and “B” no ‘ticois of the
chow excellent ccnprict±on . It chculd ho in~nt±oued that the ratoriala now
boing used for “ ond nl so ~‘cr “B’ materdo3. do’nrt in npp’;ou~nco frcxs the

avy plastic cln7 cbtnbe i ft-ce the cH~imal horrcw crca, but thia diff~ror.ce
is r.ow±se ci, ~rL~n’ta3. to the rt ructure .
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The “A’ and ‘B” materials now being used contain izall grnnula. of
b1u~ quarts end whitish particles of fcl4apar, both of ~~ich a tually
odd to the stability and cos~ antibility of the ~~toria]., rather than
detract frcrn th~e charaotortstios. The presenc. of these ~ronalas gives
eeah 1a~~r of th. plamed natorial a fia-rn bit and loc c ~~~~ that previously
placed. The so~~’hat ~~anuilsr text~ne of those clays bolia. the fact that
there is c~pls clay fraction to insm~ water-ti~~itnesa , ‘curt on ples of the
clays plaoed on the ‘A .“ and “B” sections at aboixt the 78~—toct. elevation
shw good density and conp.ctibility.

The suitability of the materials for “A’ end ‘B’ uses is road.tly
- 
attested by t~~~ total lack of soft or ap~~~~ spots and the emarhably
unjf~~~~ compaction of the middle end ~ioc-treaa sections, thus for aen±eved .
There *a general agre.~~nt that the fi~et considerati~~ was to assua-e
amp].. “A’ material iron the above mentioned borrow areas, ‘4th the remainder
of the clay going for T31 , ron the oa. ling that ‘ins done thnlng the
day I visited the dam, I fee]. certain that ample ‘A” material is assured,
and that the much lar~’er recnirementa far “B’ material can be act~afactori2~-
met by utilizing na~eria1..~ iron the criginal “Ad b -ow crea , cm area
southeast of th. darn and do~nstroaa irce the centerline cL’ the ~Lsa, and
fron several areas above the centerline of the dam, i lm’iag t~~ee billson the east aide and one bill on the north side of the struoture~

The preparation of the bedrock—a ucathered and cc~~whnt friable
grsnita—~’or the layway ant cutof f n eared to be ‘tholly oati3factca-y.
The hodr’~ck conditions at the spiflway have not ~ot been made :\~J2y apparent ,
but it would seem that the weathered ~rcnita ‘.riil have to be ecrelately
walled off by concrete fron the ravages of the spiliway discharge .

The only adverse condition which I noticed on the ~ob and ~:hiah I
pointed out to yen centered orotund the th.rinha~e crnckn in the taonost
4 to 6 ~nchea of fill on the “A” section. At the 7~5—L’oot olavation, the
“A’ nect±cn went for a woch without receiving natarial cnd dried curt .
The n±rthkage cracks in the dried portion X~crmed a cortos of open franttn’es

- that mi~bt encous-cige s~~~ 1oaha~e through the -~orewnU coction. This
top layer needs to be hoot moist to allay development of sbrin~~ e oracksand to dispose of the cracks already formed. It van understood t hat the
crached top layer would be roughened cad thoroughly ted to ‘itcpcse of
the . shrinhage cracks, prior to placing of more mctcrial in the “A’ aection.

I was very favorably impressed by the way the “A’ cad “B’ materials
were wcrhing, and I caes away feeling that the job ~‘as ccming along except—
loraily well cofar as use of procer materiala and prepcrcution of the fcw’4nt~ort
for the onrth fill. wore concerned ,

!tos- ctt’u].ly ycure,

In ~rta1icato (::: )
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July 9, 1955

Clinmiaghea Core Drilling .~ Gremtin~ Corp.• 1210 Teaness.. Avenue
Salem , Virg imia

Ito: ~IartinaviL1s , Vs. - Water Supply Dam

Gentlemen:

This will advie. that we hav e been autberiaed to hav e
you be ;ia on drilling and ~rouaia ~ La and adjace nt to th. west
wing of the water su~p1y dam at  9 a r t i n a v i l l a , Va . for the
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ to b~ pass ing through
the struc ture of th. bill to which the south win s of E~~~~~i~ i
is coaaec:ad.

You are to oroce ad wi th thie work on the otandard
rental basi s for equi pment , matari a la and labor supp lied by you , -

plus 157. for ovorhua d and pro fit , as d Iscussed wi th you yesterday.
Tou are advised that the riaxinun ~um of $4 ,000 is availabla for
this work and you will koep us advis ed as to the cost of the
work as it progresses. -

It is understood that you will assemb le your forces
and be ready to start work on JuLy 13th or not la te r than the
19th , and wa. vtlL have a represe n tati ve at ~iart insvLlte on the

• 19th to observ e the work. We wish to keep a rec ord of the
• m a ter Ial enco u ntered and will ask the coop era t ion of your

foreman in ~ae~ ing us ~os ted as to the na terial en c ou nte red in
each bole . We do not wish to keep the corn nat eri a l but merely
to determ ine the charact er of the materi a l cnc ou nt jrad .

It appears that it wiLl be adv Isable to ~o to a dept h
of tO’ below the Level of the ~o~ nt at which  ~‘a te~ appea rs
downstream in ,our d r il l i ng  and to !~ 1low t~u L e  procedure unti l
the seam convey ing the uzater Is loca ted. It app ea rs that the
dr illing ~bouLd begIn u-,ith tho upscr~ia~n 2~ c~ o~ thd dam , driI lLn~
throug h the be rme or runway at clu e to~

, a2 t~~a dam , ut drlLl ~~ug
on the upstrea m Lace be tween the ri p rap and t t a  to~ of tha ~Ti1L
and farther west alon3 thu wIng as coud i ciu iu s Jut- ~rr.iLcie. I~ appears

IV-5
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Cunningham Core Drilling ~ Grout ing Corp . -2— JuLy 9 , 1955

that an area of appro xi rnateLy 200 ft. may hav e to be explored
with the drill holes first set ap~ roximate1 y 20 f t .  a p art  and
then split into cent e rs b e tween the tes t boles until the
leakage is encoun tered.

Crontiag should not be under greater pressure than
tO or 15 lbs. using cemen t . We would 1i~te to have a record of the
amount of cement eazering each hol.e.

We hope you will make record pro gre ss in cb~.s rnmedi.a l
work and kaep us po ite d as to the pro gress and cost .

Tours vary r rwl .y ,

WILE! & WILSO’J, CONSULTImO !NG t~!ZIt S

By

W . 1. Joi~jusou

WHJ-G

cc: Mr. T4alker Graves
Mr. X ent Ilathewson

IV-6 

-- -  - - • -  -- --~~~~~~ - . •~~~~~~~~~~ --~~



— ~~~~~~~~~~~~~ 
-— ~~~~~~~~~~

THIS PAGE IS BEST QUAL ITY PRACtICABLI
FROM GO.? I FURLilsaF4 TU

~~O.JE CT NO. 5

CQ 5TRCCT~Ofl CL’ DAM

GE~L~AL MJTLI~~ OF V~CRX

The dam is to be loon ted o~ ~~~~i — T 9~~~~~ a a~own on t~.
~~~~~~~ location ~~p, and thu iork will inclt~ e oloartn~ the itt. ,
oxcnvat ..en t~ts’-a.nd ~.~~plete oon~~ ruotion of a oompnot .d •czth till
dim ~ith reir.forced ~nner~ te tmta~ce tower , pi pe ooaduit through the
dam, spil .’rey, end disahnr~ , o*s~a]. as aover.d by thee. plans and
ieee iftc~ttcns • The drmwtn~, show the ~sa&tion of the tounda tion asdetermined by nu~~~ro~ca test pits and •xaawati~~~- en...the site . The
cantraot will be based on the oleistione gt7en end I! ad~t4t~~aldepths or deoreased deptha are required to seour e a satisfactory
foi~~lntion wnen exaa-rntion is ~~de, proper a4j~iath~eut vu ], be mdc in
the a~ o~~ t of the exoavatton, concrete , eta, at u~~it prie.s as ach ed
for in the Form of Proposal.

Th f o~.~~ation is of disintegrated granit. end solid rook of
various dnde and it is the intentiom of the.. speaitte&ttons to re~~v•
all of the d.iaintegratsd stone wh ich can be handled with nerml .xoara-
ting equ.ip~~nt consisting of busll4os.rs, lorapers, or pens or simila r
e~~~~~~nt unttil a thoroughly stable mterial is .noo~mt.r.d in order
that a ~~~~~~~~~~~ b~~~ my be ch ained betwe~~ the 01*7 oar s of the
dam and the fa~~~ a~tes..~~ok to prarid. a sate and we~~r tight toi~~i*-tion. La a fiather preo*u~~ - a...draiuage system is to be installed
as shown to ~ -.v.nt up-lift pressor. ~ rem,.th. aoo~~ ilation of water
against or in the oar. of the dam.

Tb. week wtU inelial. fin nishing end installing the gat.
valves ..nd intake a~~~.otiona and all work necessary for the ec~~let.
oone~~~~tion of th. intake tower, end the pipe eomduit tbrou~~ the
dam exoluatva of th. pipe to be looat.4 in the aenduit fres ~~. ins 4.
fee. of the intake tower to the p~ iping station which pipe end i~-stallatioa. is eower.d by a separate oon~~~*ot. This work also thalnd.s
the aompl.t. ocne~~’notian of the •ptl2we~y, the eanoret. paving for the
rp1llw~y, the spillway eanal or tli~~ to ~~~~~ th. water trm thespi1lwa to-the~ortgi2*l o~~~”~l of the stream below the dam. This w~talso inclusies a1 eaz~~g and grading neoe.aary from a point 300 ft.
upstream from the oonatrne~ t~~ _baae line of the 4 am, dowaatreea within
the limits of the acnstruotion, a 1’om nd to end of the dam and
the ~pihlway and o~”~1 within the limits of~~~~~tr~ot1cu shown om the
p1ana~ i.ls o all a1.e.r in~ end grading, exeavation, ~~~~~por~tation of
the mt.riala from th, borrow pita from which mtsrta l is to his “aken
for the lam sM the transportation of stone from the oity qi.*rry to
the dam for use as rip-rap stem. or In oonneotion with the ~~ .rdr ~in
system and ballast aectt~~~ of the dame also the furmishinC of el].
&ramn piping, eatah basins and oovers, or other dxainai , s truc tures;

IV- 7
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s~.ao 1h~ L i~~ of drai~ i.;o ittches ~hcwn on the pisna , oroftlsa or areas
~rt lcn~~, i~~i the f i~ ta.~ed ~rad th~ a seedinp~ and p la.a~ th~ o~ the

e~~~O )~~ 5 . •2~~~O5 al :.~ ic~m , eptl iwar,  and aa.c~.i a~ e~],i.d for by
th~ c.’ :~~- -

~~~ ~.nd speo~~ t~r~ttons . ~he complete za~~ruetion ci’ the dam
th a :o? ~ 2flc~ ~vith t:i plans and epe o ifioaticne sh~ ll be a li~~ si~~
~~~~~~ I 71’h ~.m.it prices en var ious ~.tems to be we d  as additions or
~cduo ; a. .111 ~n~it ~rtces called for in the prop~eal shall be na~~4
b~ t~, tr~i.~tor. 1 iilure to na~~ suob unit prio”e shall be aonsidored
s’~flio ’.,i t ca .~se icr :e~ootien of the proposal or ~~ owner r..erves
~~e ~~~~ to apply ~~ ~oàt fi~’rorr~bhe imit price ~‘~r the said item

~~ cthe ’ oontrt~:tora fo r this item in establf.~ Fting the tmit priac
wttere ~xiLtted by the :ntrnotor in order to obtain a complet. proposal.

C2~~ RII13 DAM SI~~
The area to be cleared at the den *it. shall begin at a point

300 ft. upstream from the construction. base line of th, dam a~d extend
doenstroan within the limits indicated on the plans and shall tua3M.
the borrow pit areas necessary for obta4i~1”g the mteria.l required for
the compacted earth fill at the dam, the ~pih1~*7 e.ct1on and
end areas b.twe n the eanal and the dam in which no excavation is to
be required.

Within the area below elevation 836 aM a point 300 ft.
upstream fr the oom~t~ zation baa. line of the dan all ~~~~~
and .wdergrowth at all ~~.nds shall be out down to the gr’a~~~ and the
stu.ps, grubbed or otherwise sowphst.ly removed. All tr.. ~ , shrubs
stomps , or other growth or organic mttsr, debris , .ta., within the
limits of the dam shall be removed to a point below th, limit. of
sxoavatian for the dam ar spiliway and piled at a point within 100 ft.
of the canal outs ide the construstion area. Trees, shrubs, ~~~.r—
brush, grass, weeds , etc. not within the limits of construction or
th. borrow pit areas will not be cleared tnid.r this contract. Tb.
contractor ~~y os. in a~~’ ~~~~~~ ho desires such trees, shrubs, timber ,
eta., ‘Ttthiu th, limits of cona trnetiar ii fr~m tbe bi.~row pi~ area orproperty owned by the City except tress upstream above th. 300 ft.
line deeortb~d abave. Tb. flooded area and mrginal area is covered
by the land cleari ng contract of Pro~jeot No. 4.

The Contractor my leave tr ees atand i-nC In the vicinity of the
dam wttioh will not interfere with construction purposes if necessary
for his use as anchors or ether purposes but wt~iah shall be removed
and destroyed after they have served their purpose, and as described
above.

~~C4iY4’~TIO~I

£xoavation shall be as hereinbefore written and in accordance
wi th the speeisl provisions outlined below.

Tb. •xoawatton for the intak. tower shall be carr ied down to
solid rook in order that a rigid b~~~ my be obtained hetween the con-
crete at th, intake tower and the sohi4 rook foi~~ ation.
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rt :~. hcloc c.~all ~o ~~ do into ~~o solid rook Coun~r~tion by nea~~ of
ro~~ ’orrt~ ~~~ ~s ~~cthors Ccr the thtu :c tower ~ay he

Crc~~ Gd .~ito the ed . -
~ rc~ c of t~ o fct~ da~ ic~n.

A1~ ar eas c.~~eri,d by tho Class “B” balia t section uf the
d~~ t~~~L. bc’ ~tr ip~ o~ to ~~~cve ~l3. organic ~~ttor f~ cn the area to be
ccv~~~ i 

~:: the bal1~~.t secticn ~o a mini~un depth 1’ 1 f t .  below the
crt~ ±~al ~u f . ~oe. •~ ~ca~ote~ of ca~ anio netter or ~~~table neterial
or l~--.i ~~oh in the o’~inion of the En~tnsers oust be removed Will be
ordc~ ed .‘ozove d at th~ ti~~ the 3trt~p.s igoperat~on is in progress or
b,f ore t’.e ballast se~ ticn is pl~ood thereon. Aroc~s ~ iioh are out
or d±stu~bed by oc~.itr iotion operations in suc h mrinor as to render
the t mto in1 unsound as tou~~etion ~~terial shall he removed or
stabiliz,d as direote l by the Engineers.

The ares. under the ~~~~~~~~ ci’ Class “L” onterial shall be
excavated to a ~~~~~~ depth of 1 ft. as Ludicated on the plans far
tbe shallow aeations ci’ the dam end a mmnim~~ of 2 ft. in the deeper
sections of the dam as indicated on the plans . Any pockets of organi c
netter, debris or unstable neterial within these areas shall be re-
moved ac directed by the Engineers mtil a stable netertal is
encoontored.

Tb. ~~~ -ai’f tranet, f-~~ the ~1ay core snail be extended down
to a solid m~terial consisting of bard pan, granite or other stable
rock or Class “A cloy which in the opinion of tas Engineers is
satisfactory fqr the fot~~iation. The excavation will be oarrte4 down
for the clay acre out-off trench t~~ou~~ any owterial which y hi
moved by bnlldesers, p ans, scrapers or similar power dr iven excavating
.quipnent without the ~me of explosives. It is not the intention
of theme speoifieationa to extend the clay acre cut-off trench below
solid rook or other suitable stable neterial. Incidental boulders
or large etones ooourriug above solid rook 1ma.surmu~ less than 1/t
cu. yd. will he considered as unclassified excavation and shall be
removed re~ard j .sa of mice. Those larger than ijt on. yd. shall be
paid. far as rock excavation.

~~~avrttun r~ ’ tEi ipIIliay and eptllw*y aa.~~l to the
existing creek channel shall be to the lines and grades indicated on
the plans thoinding depth to the sub—grade.

PL.LSTL’IG

Any blasting required in connection with the d an f olndatic,n,
spiliwey , or intak e t ower shall be onde with explosives of noderate
power and tact ‘with hi~b explosives.

DRILLING

Drill holes are required for the fo~~~ation of the intsI~tover to tao depth shcwn on the plans and having a dianeter of 2-1/2 in.
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_ _  - -  --



THIS FAd E 15 B!~ST ~3AT~1T’Y PR~CTICABLE

These ~io1ee shall be drilled with ~~o~~~t to drills and the reinforcing
steel bc.rs of the j~~tii~~~ tower ohall be l.c.sertu .i in the holes and
~~outed into pos iti on with ae~~nt grout .

~~ a~.ni s’rsi~~
h system of underdraine shall be provIded on the down.. tres.n

.~~e- o~ the- C lam.- “k’ cave-of - t~t~ and in she lass ‘~~ nct.r ial ,
ems ta~ing of a bed o - crushed stone fr om 2 to 4 tn. La sUe st~ rcun4Lng
a drain pipe as in4ic~ te4 on the plane . Tb. lower leve l .md•rdrain
systom ur.all be placed along the finished sub—grade lcv.l of the ClamsA C” ballast section of the den and laid so that there Is a continuous
grad, for the drain line in ..hc und.rdrain system to the connecting
nenhole. The upper level dra inage system shaU. be laid to th. grades
Indicated on the plane end the drain pipe extended out to o~~~~ot into
a mnhole as shown. The third or down.stree.n d.rainags system shall be
laid to the lines end grade shown. Tb. crushed stone for the draina gesystone ‘Will be furnished by the City’ of ~~.rt imsvIl1e, V irginia , fron
its pzr ry at no cost to the Contractor except for bonding tranapor-
tation and placing of the naberiaj., The Contractor Will receive the
stone at the qi*rry and provide .11 necessary labor and transportation
neoei aary for placing it in its final position in the drainage system
as required by the plans and specifications. the lower b.’w.l drainage
pipe uball ue~i.is-t et p ~~r~ted asphalt ooaws~ corrugatea giImni~ed~iron dra in pip.. The upper level and d~~~stre.m drainege lystene
ney be of either extra strength terra cotta or o~~~rets culvert pipe.

3UR?A~~ DRLII&IZ STS~~~
The Contractor shell furnish and install all ne~~~ials sodlabor necessary for tb. oncplets installation of the s~wtaos drainage

system consisting of dra inag, ditches, sloped to catch beam s or drop
inlets and a~~~~ating piping *1 shown on the p lans , cross sections ,
end profiles. The catch hem s shall be of concrete construction using
Clas s ‘L’ concrete or beat qnelity concrete block (not cinder black )
sidewall.. and concrete floors and cover slab s a. sheen on the plan...
The drain pipes shall be concrete or terra cotta accord ing to A. S. T. IL.
ipectficatia~a. Joints shall be nede with cenent mortar and onk~n.
3sa~~illing ara~wd the pipe lixes or catch basins shall his thoroughly
c~~~acted and conform to the oc~~~~ation required for the various
sections of the dam.

The drain lines shall be laid to straight ~rad.s betewon the
nenholee and catch basin.. or other struo tw es or control points .

Drain lines from the 1~~~erdra inag, systene at the d an shall
be c~~~ ’ot.4 into the surface drainage system at the points indicated
on the plans • Dra in lines from the pi~~~ing station Will be oc~~ootodinto the siwtace drainage system as indicated on the plans and as
covered inder the epeotfications far the punping station.

‘v— b
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The drain bin, from the concrete oond~ait tbi ou~~ the dam Will, be
c~~~ect.d into the surt~oe drainaGe system

An ucderdraina g. system shall be provided ~oder the spill—
way and spiliway canal as shown on the plans to prevent uplift from
gro~od water on tho floor slabs and side walls of the canal pevenent,
all as ShoWn. on the plans.

This canal drainage system shall consist of c rushed stone
and concrete Cr tans cotta pip. drain pipe nim to th. surface of
the canal am indicated,

Crushed atoms to? the ~odardrainage system will be furnished
by the City as described above .

COSC&~~

All oonoret. in o~~~~otiem wi th the intake tower, th. pip.
c~~~uit through the dam or paving the spillw.y and canal shall be
Class “i concrete. Concrete for the snohor blook for the eab le
o~~~~ottng to the intake tower sod located on the top ~~~~~ of the
dam shall be Class ,5 concrete. Con.o~.te tar catch basins, drop
inlets, heed wall.. and other drainage .troot~n.. and the c~~~uit
ontl.$ nasthal. ahela b. Class ‘i aenus-ste,

The intake toner will consist of a rei~~ore.4 oonnrete tower
with a brick snp.r—str~atiwe bering a concrete sl&b root. Concrete
and excavation for the tower shell be as described elsewher, in. these -speoittoati on.. Op~~S-’.g, abs.ll be pz ovia.d in the intake tower es
indicated on th. plane and the cast iron wall a beeves shall be in-
stalled and incorporated into the o~~~rete work am the concrete is
poured. The Inlet elbow, the eatansion spool of cast iron, and the
gate valve, sod valve stem ~UidLI5 end floor stands shall be furnished
and inatall.4 by the Contractor for Project No. 5.

The outlet pipe from the insid~~~io. & the intake bower
downetreem to the p~~~ing station will be furnished and installed
by the Contractor for the p~~~Ing station, The.. Con rectors shall
cooperate with each other in. the installation of th, pip. section
which La to be placed in. the concrete oboew, be twe,~ th, intaketower and the comiuit. The gate vslv.s shell be A.W.W,.~. ~~~~~~~.U lbs . water wcr~~.ng pressure sod flanged pattern., bronx.mo~~tod, iron body, With inside aaron and yoke and extension stenefor operation by the floor stands • indicated on the plans • Th.floor atsnda shal l be of the g.red t~rps Witk crank henel.’ a n~ p2aoe~ sothat a~~ valve nay be opera ted wa ~no~~ 3.nusrf.r.n., w~.i,a avalve, or operatore , or valv, crank handles • The •xuans ion sha ftssod guidee shall be f urnished with th, floor stand. and va lves.

‘v—li
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Tha cast tr’rn a1bc~ a ~‘or the y~ l~-e inle ts ahall be Class ‘3~f1.~ ~~ :‘~ °• The “.~~~~~~ . f~~tin~e e~4 spools shall :e C 1an~ed type
Clizi ~ 

r~ -~~ ~ll cast iron tittin~, sha ll ~,,o oatnto~i with bit~minoum
I

~~~~~ shall be pr~’iidec~ as th~ tcc. cd on tste plans
bo~ h ~.½ ~~~ ou~~ :dc of ti~o ~o~’~r in orc~cr thc~t :oceas nay be

- - obt~~~~ ~-, ~“~c tnt~ z tcr cr s:c~er ior of the bui~ .n; at a~~ elevation
of the’ -

~~~~~~~~~~ in the i~~ e. The intala tower Will be accessibl, only
by bo~tt a~~ ~e lad der available from thi rater l.’~ol to the floor
level o~ ~1~o surer—structure or valve operating platform level.

The Contractor shall furnish sn4 install the floor plates
and fra~~ s for hatchways into the interior of the intake tower is
i dioatad an the plans . Theme shall be 1/4 in. checker plate hinged
coveri ‘with angle iron fra ~~s and painted with a bitt.~ inous enanal
which Will be bard ani smooth when dry .

All ladder r~m~~ sod extension st~~~ end guide. shall be
pslnt.d with a hard bitom~.noua .n~~~ l of similar qua lity.

Steel or aliodn~~ tranad w indows with double strength clear
glass sot in putty aball be furn ished an& 1~~ taj .l,~4 -. on
~nc plans. A woca door and franc of the d1~~n.sion shown sod not
less then 2-’/4 in. thick shall be furnished sod installed as shown
on the plans and the carpentry work and painting for wind ow s and
door shall be in. aecordanco with th. spe cifications for this type
of work, as described for the raw water puopi,ng station.

PAI1~TING

The woodwork sod natal work shall be painted in. accordance
with th, specifications tar similar itena mder the raw water pomping
station. Floor stands sod handles shall be painted two coats of a
red nacbiz.ry onanal.

The wimth,we ~~~~~~ door sha ll bo SiTan a- pr4 in~’-~cnat -~~~ twOftz2iahed coats of dark green outside gloss , best quality lead end
cii d eck paint.

PI~~ RJ11LI~GS

Furnish and install the 1-1/2 in. galvanized steel pipe rai l
er o’,md ~.he pla~~orm of the baboo~~ at the operating floor level as
indicated on the plans. This railing shall be rigidly anchored to
the building and platform am shown and cciii be of we lded or a crowed
con~-tz~~ tjon. After installation it shall be given. two coats of
al’~~4”ua paint as described elsewher , in these apeoifioatj~~~ ,
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THIS PAGE IS BEST QUALITy PRACflCABa
CCNDLTT T~~ C~~U Tl~ D,U1

~~rcto Condtiit

‘
~~s plans 1n~.ilcr~te a concret, conduit through the dam in—

~~do~i 1’r  cc~veytnr t.~e f1~~ of the str o~n durtn.~, 3onst2-uo’t~on ..ndr.~t cr  c:r:~ r’~~tion ~~~~~~~ this cond uit will ~rov tde usena for;~s ra~i ~~~~~ ~uppl y ~~in. ocnncatj cn be~’teon the int~Jce
~~~ r~~ ~~~~~ ~‘~

‘pl
~~ atat.tcn. as d.soribo~ .ls.w+t’er, inthece o c i.f~ oatj c~~~,, Tu ,  plans indicate the o ons~ ruotion of aru~~~~orcc d ooncret. slab ~,ver ~ihj ob is to be cong t~ uoted an ar chedshaped ~~ nel seotia~ed t ’.~ provide the finIshed aor4ult. Expansion

~otht,i , o Or.~~ructIcn ,joln’ c and water stop collaiu are required forc’ue ocn~.uit and are thdIo~te4 on the plans . A special seal is pro-vided be 4xecu the tui~ne1 and intahe tower as shown on the plans s.cdis to be oonaidered a part of the construction of the intaha towerend no separate p*y~~nt will be allowed for this i~en. Ccncret work ,rein.~orcemont, reinf orcing steel , and all other details of construc-tion at Lhe ocnduit ohall be in aaooe dan~e with the detailed specif i-cat ion_s for concret, and concrete nat.rial. The concrete shall beClas s ‘A~ concrete .

A3.tornat. Tyn. C~~~u.it Construction

- Steel flat, O~~~ Lj h  - j ,  ~~~ ~ltq,-~z~-~~ ;o ~~e concr eteconstruction lodt..t.4 on th, plan a proposal is requested for enalter~~t. typ. of construction e~~~isting of a oon4ui~ 78 in. in..aide disaster constructed of corrugated o~~v.4 s.ottons of galvan-ized steel p1st. prcterr’~ad with a biti~~in.cu~ coating as hers tna.fterdescribed. llhese di~phru~ or water stop cellars .re called f or onthe conorete o~~~r.t in the ,, ,.~t that the steel plat. conduit isen. plied, then the Contr.ctor shall construct the water s*op ringsat concrete ara~~~ the steel p1st. o~~~uit in the seas ~~~~~r asthdioat.j  far the concrete conduit end. at the seas int.ryal ,

The at. .i natal conduit if used shall be constructed on atharoug~l,y oonptot.d sub— grad. and the flU ~~.r sn.i erv’i~~ theconduit shall be a~~~*oted with ~~.~~~tio ~~ rs as 4as~r~~ed ,l,~~in ~bc~e—ipe~ a~tj~~~ a~~ pa tiou~1ar attention shall b’s givento c~~~.cting the ea.rth uad er and against the bott of the conduitin order to prv~~nt a~~ possibility at seepe~e along th1~ section ofthe ocnd t~it.

The natal plate type ocuduit shall cons ist of galvanizedoorrugat~d natal plates shaped to form a cylinder and provide a nu.lt±-centered se~~wntal type structure of the length indicated on the planswh.n aose~ bi.4 in plaoe, beg{~
n4i’tc at the inta.~~ structure and terniza—ting in the outlet mnhole of th. conduit. The liancter of the pipeeo,wr,d by these spec iticationa is 73 In.
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Plates shall cons tat of structural units of ~slvenizs4 oorr~~
~aP.d na :al. The ~o:ru. sticn shall rtm at rt~~t an~lea to the i.ongitu...
din.a . ~~is o~’ th~ $ ~~ioti~~c and s~’all have a pitch of 6 in. with a
~~~~~~~~~ ~: 1/4 ~~~. and ~ d.t ’th of 1—3/4 in. Sln~le plates shall
~~ t - \  ~o; ~~rc t1~.n ~.)O 1b~~. The joint~ shall be o ’~nable of tr an.s—

~~ ~sei~~. t ’r~~t ~nd ~.cn~nt thr c~~h the ~oizi t .

T .c  pl~~o~ ~t 1on~it~ ithal and ciro~~fere xttal seams shall be
ccn~-~. :‘.... i ~~ b oltc . J oi~ ’ s sha ll be sta .~~ere d so cha t act mere than
t~i~ ~~~~~~~~~~ ~~~ tc ~ -~-.e~’ a~ ar~ one point 4 All 1~ rt~ of oaoh p1st.
shall be o~r .ed.

The plates shall be swnufactured fron base astalmade by the
- 
open ~oarth process ~nd shall oontor~. in ohanical properties to the
requirex~~nts for the pure iron section cC ~~~ ~~~1LT CAL COMP0SIT~CN

0~ T~~ C~~~~~T A.A. 3.3.0 • ~~~~ LFICi lQBS 14-36

So. iter Costing

A coating of prtna western sp.lt.r or squal shall b’s applied
to the plates by the hot—dip prooses at the “‘i”1— ’u’ rate of ~~-o (2)  ~z. per
sq. ft. of double exposed surfao .

It the average apelter coating as determined from the r.-
guired~ aa~~1ee is less than the a~~~~t a~peoifts4~ or if any ~~~specinan shows a deficiency of .20 (0.20) o~~~, where a ~~o (2)  o.~a.coating is specified or a deficienay at .30 (0.30) oi~~ce wher. a
three (3) oonns coating is speoitisd, the lot sample shall, b’s m~j .otM.
Spelter ooating shall be of first class c~~~~roisl p~ality free from
injurious detects, such. as blisters , flua , and ‘oncoetsd spots .

Sam~iisg

7cr testing wsig~it and spelter oo.ting and for co~~~retal
ax~ai~ysis of base natal. whsn required. a sampl. of appr.’r~Inatel~. three
inches square or a sample of equivals~ t ar es shall be out from
plate in each 100 plates of a ahl~~~n-t or traction thereof .

-

Insoectiong ~ ~
;-

~~ - .::~ r1a, ~~~~ be in ~~~d~-oo v:~~~A. S. 1. 0. ~~~~~~~~~~~~~ ~—3$ ~~d the ~Pec±f f:~ietcns ~~r ~~~~~
‘ C..TIUC shall be in acc~r~an.~- v~th ~~rc~t A.A.3,fl 0, atoniard ~~~~~~C—6 5 oxc~pt as hereir,after nor !..f

~ertii’tod Analysis And Gj s.rantoe

The tf~. ,turer cf - h e  base meta l Li.*li rib ~~ th the
a certii’ioate s.ttin~ for th the ua~~ or Orend of ~jtaj to be fur~.ts~oland a typ ical azalys~.a shc~vin~ the percenta~o ~i’ ~~~bon, nanganes~~.phosphorus ,, sulphur , silic on, and copper. The oerttfio..,~~ s shall be
swo -~ to ~or the nanufactu_rer by a person ha~tn~ ls~al authori ty tobind in. aoups~~ .
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~~~ x~ aufc.cturor sh.e..l ino ludo in the cei ti.fioate a uarantoe
o.-ov idU. ; th~ t all ~atal ~urn.ishod shall conf orm to req~uireomnta for
:rn~ p’r ...iouls.r b t ~~ ~uu_al, shall bear a suitable ~.denti.ftoat1on brand

~~~. ~ *1l ~ e rcp~ t-3ed tr it hout oust to the ~v2rohaeer when not
~~~~ o for~.±t with to spocif led anslysi.s, ~au~e, ~r soelter ocattng,
th i  ccz~ •;o be 1±~.l~~d to the reFlace~ant of struo t~ral plate mt.riaj .
.~ Ly . e~~. tLo ~u&r~~~ee sh il l  be so worded as to rct~~in in effect for

cf ~ue ye~tr i. t.~~i o onpbetion or.~ the structure.

~~ M only shall b~ ae~’t-ov,d for each kind
of ~ c ~c,c.l furrJ.a~od by e~ ch ci’ the actua l mnufacturer s of the
base ~~~~~

identification

?l~ites will. not be accepted unless the ~~tai. t. ident ified by
:~ stanp on ooch plate showing:

I.. &m of base mstal mnui’aotm sr
2. Mum of brand and ~~.nd of baa. mstal
3. ~~uge n~~~er
4. Weight of sp.lt.r coating
5. Identification s~~~ ola showing (heat n~~~er)(pot ui.~~er )

Th~ ~~~~~~~~~~~~~ b r~iia sha ll, b u~ pbacsa tnat ~~~~~~~~
~i~’s is erected the identificati on will appear on the inside of the
structure,

~~u~e Determination and Tolerance

Tb. gauge of plate. shell be determi~~4 by weight of flat
plates before corrugating. Theoretical weights and tolerance , shall
be as toilers, based an U. S. Stand ard ~~u_ge I~ ssur es

Theoretical Theoretica l Per xisa ibis Variation
iTt, 3efore iTt. After in are . wt, of iota

~~~1?~i,l ~
4
~g — ~~~ 4j~~ ~~~~~~~~~(Lbs. p.r (Lbs. per

~~uge Sa. ? t. )  s~. Pt.) Over Under
3 10.00 10.158 4

PleAd Inspeoti o.~ and Acceptance of Platci

The field inspection shall, be mdc by the Engineers , who shallbe fuxniah.4 with an ito~i~ed st~temsnt by the nanutaotw.er of the
na~mber and size of the plates in each shi~~~nt,
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L~iuh pi~ito inc luded in a ahip~~zit shall fully ~~et the require —
~~ nt3 ci trtoo~ epoo1fio~~ions ~i,nd par ~rcph 23 ci’ A.A.S.~ .C. Sp.a i.fi—
eati~nc —3~ t and t.~’ twcnty~f~v. (25 ) percent of the plates in any
~hin~iuu~ 1’~ i~. to ~~~~~~ the roquire~mnta , ;he entire ahi~~~nt M~’ ~ej~ct nL . .\m’, plate ~‘.Ui n~ to ~ et the zpcoifio~ ticn roqu ir samats or on

~;~u s~ e1ter .r.c boon br~Lj oed or bro~~n or ~Yhiot i  shows doi’ective
~~~~~~~~ .ip, tvibl ..u r ej~ ot.d .

30 l~s
- 

Ths bolts wd nuts i’or connecting p1ate~a shall, be not less
t~uin t~~oo—~ ourtha (3/4) inch in dia~~tor a.n~. shall be hot—dip galvanized .
Th-s thr~t4i shall be ~~~rican Matioziai Coarse Thread Series, Class 2 Cit .
~~c bolts shall be of suffIcient length to extend ‘hrough the nut.

Bolt heads and mute shall. be desi~~ied to provid, even and
unif orm bearing on tha bolted surfaces of the plates.

The finished bolts sha ll reet the following physical best
requ_iremonts

~~~~~~~~~~~~~~~~ tensile strength . . a . . . . . li0,0OO~i per sq. in.
Viy~4j, .i~ i shear . . . . . . . . . . . . . . 80,0OO~I p.r sq. in.
~~~~~~~~~~ reduction of area. . . . . . . . ~~ percent
Brine 11 hardness be~~e n  the units. . . 241—288

Fabrication

(a) Forming and ~~~~~~~ Plates - Sach plate shall be curved
to the proper radius so that the orose—eectia~~l dl~~ ,t~ions of the
finished structure Will be as indioat.d on in. drawings or specified .
The bolt holes shall be so p~~ahed that all plates, having lihe d~~~na ions
end oin,ature, shall be inter—obangeable.

Bolt holes along thou. edges of th, plates that will form
1ongit~niinal scum in the finished struc ture shall be sta ggered in
rows two (2) inches apart , with one (1) row in the valley and (1)
in ~~ crest of the carrigationa . Bolt holes al ong those .d~.e of theplate. that will form otro~~~ere2rtia1 seane in the tini..ihad struot w.
shall provide t~r * bclt spe~i~j i f  not more than twelve (12 ) inch...
The minim~~ distance from center of holea to the edge of the plate shall
be one and three—fourths (1— 3/4) tines the dianeter of th, bolt. The
dianeter of the bolt holes in longitudinal scene shall not excaed the
dianeter of the bolt by more than omi—e ighth ( 1/8) inch.

tesiga

Pbyeiaal Properties of Corru gated Structura l Plate. -
faoture r of corr ugated stri~,turs.l p~3a~.s shall furni sh data aheeti showing
the physical, properties of the gauge at plate s and th. joint d.sign to
be supplied under this specification.
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TUX$ PAG~E IS BEST QUALXn’ P~LCtIc.~..a .
ZROIM CO.F~ ! P~jsa~~ r~

The th101c3ese of all plate. shall be sufficient to withstand
an cut o~4e arushin~ load tr am the conpacted CU]. c~ the dam of 8,000
pot ~ ds :er sq. ft. of o.~c~erto r surfa ce of tho ~ocduit .

Zi ;~~jnoua Pro -~.ottcn

. f ter th plate3 have been fabricated and galvanized, they
s~a . l  ‘ ~i~en a a.iep ftpplication of b~.tt~ ino’.~g c~. erial in aocorda.nc. ~ii-h?ub~~.o ~~~~ A4~~~?’1 .~tratt )n S~eo~fj ostton FP—4]., item 255. ixxy surfaces
ao~~~ s4.L bo~ oro O ? ~5ti~n Cnd t~ccep tance of the conduit shall be r.—

- - - i~ob~~ ~~~~ont- o-~~~ ~~~ pl~~wd ~~~~~~rt .~cIaa s condition. L coat of
bitunin.~un pr~,t~~tt~n shall be applied to the surfaces in contact with
so oh ot ier ~ej ’ore .~3sorbi’j. All bolts shall be oarefu.ll!j- coa ted with the
uitt~mi~~us coatinC .~~tsrtai ‘tte r assembly.

CG~~UI~ GUTL~T ~!L~~~L~

The cont rac tor for Project No.. 5 shall construc t the outlet
~~oho1e for the conduit u.s ah wn on the pleA. providing in. !“tok
fu’titions a~ jn4.i~sted.

PI~~ ~~~0U~~ ~~~ DAJL

The aast L~’en. pip. thrau~~ the dam will be t~n niab.d and in-
stalled ~~~sr the contract for the raw water pucping station.

£ s ~ras.aI ~Lu~j UT S1’ILIA~~~

If solid rook exeavation is enoo~mt.r.d in sufficient q~uantity
end area in a~~ part of the apiliwsy, th. rook will be ezearat.4 to the
fin.tsh.4 surfe.oe of the spil~~~~ to vtthin pine or Miin”e 0.25 of a foot
of the .lewation sh~~~ on the plane M ne e~~~r.t. pava nt will be
required for such ax ee~ . Teat umsvati~~a have not nLiaated az~ rock
in sufficient q~*ntity ~~~ ‘ strength to jnstit3’ its ua~ as a fa~~~*ti on
netsrisl. or as a surfaee for the spU~~ay or canel.

spilirfAr Aim 3PIL1I~AX CANAL

Ezcava ti~~z for the spiliway sad canal will be as described above
and the entire areac of the fleer of ‘~h~ ~t’~~ 

lw.iy and~ o-um.i, and -a~4~~~i1a - - -—

shall be paved with Class ‘A’ concrete to the limits shown on the plans
and in accordance with the details thereof .

Expansion joints shall be provided in the concrete pave~~nt
and wal2..~ as indicated on the plans , which will consist of jo ints
contairn.ng expansion fe lt Of asphalt and th, joints shall be •quipped
with doPrsls , end of which Will be anchor ed in ~he concrete slab
~~d the other aha1 . be centod With asphalt or wra~pcd with asphalt
paper in crder to provide har t ~antal ncvenent of the d a b  without its—
~ortion of the g~~~ al eurtao. of the exposed concrete at th. joint.
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PREPARATION OF F0~~DATICb

The entire fotm datiun ~or the dam shall ~~ tKorou~jü.y cleaned
and •.U. loose rea~c, 3arth. or ;nnio netter , debris , and for.i ga ~~toer
~~~~~ be rt~rncved ~~~~ the entire fo~mdntion before a~~ conpsoz.4 fill
Li ~1.n~ed thereon, ~r a~~’ concr ete is poured in ocunsotion With the
. pil~~ir y 3ec.ion a~~al , or thu int&1~ towor ,

~~ccavnt~.ci. for the pipe conduit under the den shall be to
‘;~‘O li~os art :rndec ;ivc~ an the plans and it conerete collars are

— - ~~~~~ ~; ~ ~~rete ~~all ~c poured on a thorou~~l~ cci~paoted and stable
Co~~&rr~.o@ either ox r~~~: or enr-th ,as the case nep be , to obta in the
lthc~ ~.nd ~rade. ~~~~~ .

~~p earth bac~~ tll order the conduit shall be
aa herein~fter ?3quired for oo~~aated earth fills .

PLi~.:lc~T 0? FO~~tI.~TICI1 ~I1DE1~ CL~SS “C” BALLAST

~nore Cle.~s “C” ballast rests on original gro~~d, th. original
.70urd shall be scar ified to a depth at not less than 8 in. with rooters
?Ulled by crawler ty pe tra ctor.

The Contr actor shall then cowpect the subgrade to support the
Class “C’ ballast at opti1!n~m moisture content to a density of not less
than 96% as o~~~ red to the density of the sane iimt.rial when te sted in
accordance with the A.ASa0T—99, using sheep foot roller s apply ing a
pressure ‘-t nat less than 600 lbs. p.r sq. in. or other type Of approved
s~~~aatLmg .~uL~~~nt -eltieh will provid, the •. .qui ril.at leading.

If, for a~~ reason, the base or to~~~.ation ~~~er the Class “ C’
~~t.rial is not i~~ diate]y covered by the Class ‘C’ he11.~it, and the
fo~~~ntton baa beo~~~ out or rongh it shell be r.roli.4 in accordance
with th. shave requir~~~uhe unless soft spots or ned holes have developed ,
in which ama. this soft rnterisi. shall be either removed or eoversd
With a dry neteris.l whi.th shell be roiled ~ rbo the soft ~~teria.l until
it baa con~~.ote4. in accordance with the above requir snents .

In all piac.s inaccessible to the rolling conpacting equipasnt
sad especially sO in~’t the sides of the o~~~uit tbrou~~ th. dam, power
driven a~~~~otiug .q~uipeent consisting of pasi~~ tio ~si~~era or g(.~41~~i.

ap~rov.4 equi~~~nt shall be used to obtain th. necessary aotpaction
beth agai~~1 the fo~~~a-ti~~ sad ag~inwt the uud,ices Of the l it.
Pne~~~tio tamping equi~~~nt shall be used for compacting the fill over
top of the conduit for a depth of at 1...at 12 in. or amtil the P~ .ltng
ocmpaiting equi~~~nt con be safely moved over the c onduit Without
daneging or displa cing senc.

IS sandy mtsris.l, loam, or other unstable soil or porous
onterta]. is enooi~ t.red .ader a~ r section of the dam, the sane shall
be removed and replaced with suitable eatertal approved by the Engineers .
A~~’ repleosnent natertal shall be o~~~ect.d in aooord ano e With the
above r.qiaircmonta.
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CL~tSSIFI ~ATIOX OF ~~~~~~~~
The material to be incorporated into t .e ~~~‘-“kioant for the -

dan ~t~~.all be as i’oll~ r st

C1a~s ’A”

This mater~~l soti t lod Class ‘A” clay cor, shall be used for3cn3 ;r’~c ;in~ the .r.~~ri-lou~ aonpac~ od olay core of the best quality of
~~~te~~j s~ ava~1ab1e t~ provide a watert jg~t cuto ff core to prevent wa’oerpas3~~~ throu~~ the am. This neter ial will cons ist of the nc-st suit-able e-1e~ e~~~~~~~r~~ in the- barrov pit and to be obtained from anarea in~loatod on th~ plans as ~erer al bor r ow pit are a. Thi. materialoccur s for the most cart below t’~. level of the top soil for a depthof s~’~sr~l feet in * ~enera]. nortbreat direction from the dan. itsufficj ,ut Class “A” material is encountered , it may be used in &1lothe r so~ttons of the dam, but sufficient Class “A’ olay core materialnuat be Assur ed before it is used in sections other than i~diaat~d.This matorial is easily worha ble, red in color , and relatively tree of
~~it or sand , and Will probab ly 000iw in such condition that its moistureocatont is appr~~lit~tely the optiaum moisture content for ~~~rlmun o~~~.paction if uced directly from its original location in th, borrow pit.

Class “3” Balla st

Class “3’ b.1)a.a t will con_stat of the second giade claymaterial available from the sane borrow pits sa describ ed far the 
-Class ‘A’ o~a~ core ma~er1~ai, and will probably occur bath above andbelow the Class ~j 1~ matsriai In it. ariginel location. It sur plusClass ‘A” or Class ~ materials are encountered, they may be used inlieu of the Class C’ b*11~~t, but it neat be d.t.rrjned thatsufficient Class ‘A’ sad Class ‘3’ tsrtal era - availab l, for ~~ usecalled for befor , it is used tm place at the Ciaas C’ materia l.

The Class ‘3’ ballast will consist of clay which may notbe equally plastio or worlahi. as compared to the Class ‘A” material,and may contai n a small percentag. mor of grit or sand than theClass ‘A’ material, but in no cas. is sandy, las*, or disintegratedrook or si~ila.r loose porous material to be inoorporatsd in the Class‘3’ beIl sst.

c a s  ‘C’ 3alla~t 
-

The Class “ C” ballast will consist of any surplus Class ‘A’or Class ‘3’ material and it sufficient quantities ar e not avai lablethen the C1aa1 ‘C” mtcria.l may consist of selected original d opos itsof sand c lay material or clays whose plasticity and wor~~bj lj~~ ~~,inferior to the Clus “A’ or the Class “B material.
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The ezpo3e$ s~.r ’ao.s of t:. ~~~ ~~ ba llas t scetto~a way
cc-mu st of a ~~y.r of a rox J~~~.e1y 56 in. cV s~n4y ican or top .ctl
wa oeria l tree fr om .x~.s.ive ~.r bul~~ orj~ aio vat~er ~ino. t~~,eij~oie4 area te to be seeded ~.nd pl*.a’;sd in ~rass cr sL1~ ablo ~cier
crops for ~rat.ctt~m a~ t t ns~ ~ro s1oa ~uid d.ter~ orut ion of .j~. •xposeo
eu~fsoe .

3~~~:~Rc17 ?IT S

borrow 2i -& ~~~~ ~~~~ ~.a •ui~-ebI. ~a in o a r  ~o obti [1
the i~nteria2. in a con~-ezti.c~t a~~er ftfl(2 select the q’i.altty at the
material as o*oeeaary for the conatr~:cttcn and provide for the remova l
of the stratified ‘.leposits of slay of various types ~.ceaiary for the
various section_a of the d en. 3orraw pits will be oon_ftned to areas
eppro’ved or rec~~~~nd,d by the Sngin_.er .. Tb. mast suitable area is
indicated, by the plena nd entit led General 8orrow Pit Are. .

- 
All ve~etotion_. such. as ts’e,s, heavy growths at eras e, weeds1taderbruah, hsav~ sod, decayed or~ania matter , rubbish sad a~~’ other

~ suit.bl. matsri ..1 Qo,ia rtug in the are as from which borrow mat erial
is to be taken shall . be so.l~ed or otherwise r~iwwed before the
excavation for the eoban~~~n~ material is eter t.d, sad in no case
shall such objeqti~~~bl. material be- allowed or incorporated in or
~~~er the - s~~am~~~u of the dan. The borrow pits shall be cleared
in accordanc e With the ipso iftoation s far clearing befor. tb. initialarea. ~*.‘1 ~~ are thee tea t~~ b~.1- -.~~ pit area. Th~ Contractor
shall p.rfor~ th. work required ucder these seottona sad shell not i4
lb. Ingineer. .uftiai.ntly In advsnc at tb. opening of a~~ borrow pit
10 that .r as.-ssattomaj. •lev~ti~~ sad maeaurencnts of the ~~~ist~wbo4surfaces at acceptable material. may b.~ ~~~~~~ The Centrietor shall
pe welde the ~~-~~sary mactitan_oar materials and a~~~~~~ labor tea
assisting the Inglnc.rs ~epres.nta ttw,s In “.ktmg thees aro ma section

as called. fur ~~ er appropriate hsading. of thes, apse itt—
etti~~~ and for opening test noise far exploring tb. extent of the
barrow pit ar eas before borrowing begin_a. Cross sections havi been
taken over the entire are. at tl~ dam sad spill-iay s.ctiona and s~~~at th. area, from which borrow material ii to be taken, but it is
prababb that this ares will be extended and th. above sonditions
shafl , apply.

The waits mat.rial f~on the borr ow pit consisting of the tap
soil , sod , or other ~~stable ra ter tal shall he moved out of th. way
of the •zosvation opera-ciona and depositted in a ~~~~~~ satte f ac~oi-y to
the Bazgincers. After the material is mowed, this material may be re-
distributed over the excasat.4 areas in a satisfactory manner approved
by the Engineer, tn order that the ninin_om ~towemant at mater tal may
be obta ined • ~~~~~~ the 0~~~letion at the aicavatt om, the borrow pitshall b. lift in such. ~ -~~~r that depressions or low place. in which
eater may collect ax, .liainet,d ond satisfactory train_age provided for
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~~tja., area. ~he s3opas Øi~~1t hi left In a nest ~~~ sa$iata.teay
In ardor te pre~~~t erosion. lkt.ris.i wtioh can be b~wn_.i4 smak

as trees or st~~~s shall be piled and bw nM at oonv &.ant points.
Istiatsotory material at proper e3a.s.tftaatiom taken from

the excavation for the f c’i~ d*tion of the dan may be used In the ~1.. C
b.1i.at secti on It sane contorne to the r quirenunts tar Clas, ‘C
3e_fl_.at. Tb. materials taken from the a~~sea$tons for the spiliway and
sen_al may be used in the various section_a at the dam wtmr, £4 scef orom
to the resuso-ti,. requiranents tar the material dls.agitteattcn_, tar which.
tb is intended to be incorporated into the dam.

itt., the to~~~stton baa bean prepared as d.eorib.d above,
c~~~~ctad earth tills shell, hi, plsoed on all s,sti s at the ~~~—“~-n t
at the due.

- 
~~~~ ~~~~~~~~~~~~~~~~~ of the- dos, re~.rd3as. at 4y~~, that La Clams

‘L’ cu T ears, Class ‘I he”~’t, or Glass ‘C ballast, shell his placed
In lqma a not to exceed S in. In loose depth end rolled with a sheep
toot type at roller- or a~~iov.4 .qui~~vth p ros4AIng a ~~~~~o4ing
prsssmae of not less - than. .O~~lbs. p,~ s~. In. The ma~~~isl shell be

in s aom~~~ oom 1aysr ~ 4har~~~~a’s sartee . at ‘the resp.etiws
elmsa.s. of’ ~~~~~~~~~~~~~ b..Cors~•~~~~ijees. 4~~~ 

- layers are brce~~~ ep In
order that ~~~~~ ~~~- 1i—~~~-~~~~~~i~~~~~~~~ be- *ta~ne4. This Wria l e~~’ ~oØi aods$~~e o mat..h to a ~~~~it7 of net leesI~~~se - a~~~ ri~ . to the; d~~~~t~~~~ at~ the material whom tested in
~~~~~~~~~ eI~~ ka~eeae-4gr .Inj p i z  reU3iae. T~i mass, ma~~rIal
shalib - .~~~ sts4 hip’ ~~~~~~~~~~~~~ ss~~~ of ‘the r~’ling ~~~~~~~~~~ imatil• it_i. a - ______ at the . 4r- -~. ~:-~~~ ~~~~~~~~~~~ th~ ~~~~~~~~~~~~~ so for em prasti.sbla slupe the

~~ .i ~~s ~~ tdor j~~t water may net be I~~~~~1e4 on the
the ~~~Indahed~.s f ~~~~~& t~~~e ret. ma soft spot. and if

~~ mah soft
tariàl with. a b.~~ tart U~~,j1~,t t~~ above, - -At .3.1 tIne, the

Conirasbar shall ~~~red.~~~~~~- in pewiosting itebli terlai from
being ~~posits~ or ineorps’a~~~. 2* ~~ e~~~~ mation of~ the ~~~~~~~~ —-~~~u~~,Meli ~~~~ part ~~~~‘ts1 &.resm the s~~~tr~~~Lon. ~o reek aver
$ moMs in 4i ta, shalt- be moorparabed in ~~ ~~~~~ ‘—1 rb omos$
In ~~~ Clame C - 

~~1leat. in ~~ich. sb~~~ net larger t~~~ 11 tn~hes In
~~~ bo omed. — -

.

- 

~~~~~~~~~~~~~~ sha]j hi tw~e4 at earth or ~~~ial s~~roi.4by ~~~ ~~ginears. 3~~ and is getetion shall not be uced in ma~~*g ~~• b~~ skl~&Ut_. ~~ material far the ~~~~~~~~ is classified ~~~.r three
di~~.romb types as ber.Imb.tare described.
C~~ ACTl~~ OP I1~~~ ~~~~~ ~~~~AJ~~~~~~~3

~~ p.r c~~~ at a~~~~’,tion in th, field will, be detsrad.ned b7the fSUceIng ~~‘ossd-ea,,

Ap~s~~~mately 18 lbs. of ~~~ial will be ~~~~ with a. post
helm auger ~~ wai~~.d. Tb. ne4a’bm, ~~~~~~ viii be 4st.z~~~ 4 with..
~~~ lee, at ao that ~~ s~~~1a will. not ices neistare by drying.
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The ~ole Till than be tilled Ti~~ dry sand at ~~ain laos. weight per
ou. ft. and the vol~n~~ at the hole e~~~uted. Tb. dry’ weight per
en. ft. and the p.r cant o~~~astion will be deter_m ad as folios’s.

Dry reight per cubic foot equals

!.b vei~~tt per en. ft. x 100
100 4 ~~iati.ue ~ontant

oscpastion equals
Dry’ weight per cii. ft. x 100

~~~~4” dry- weight par an. ft. from laboratory c’~ -vw

The exposed s~~faee. at ama ract.d earth tilled , i*..&ub shal lceeform to d4~~~~ ion sb~~~ on the pl~~~ shell be ar~~~ 4 or sloped
as indicated. Din”ing e~~.tr ~s’tiom the e~~sn~~~nt shell be sloped orgraded soffiotently to theer the rai nfall • r anoff to the outside at
the dam in order to lr sva~b the fornetion of soft spat. or pnddle.
with in the ~~~~~~~~~ s~~fnose ç -

- ~~~~ C~~~ ao*or ~~~~~~~~~~~ s.~~ b1. size to —‘~“4’ti I. 
~~ss~~ngand r~~tIng and ahai3. tt3l.~~~~r el3, al3. ~~~~~ and rats.

- — 
- • 

~~~~~~ ~~~~ —~~~~~a,ib ~~~~t he • 

~~Lfl.- .h. ~~ ~~~ p1*s~a .4
netoJT eptlza nets~~~.- +...h’.~.b-. - . k~~~~in1 ~~.ioh doss net o~at~th
s~~~ioi.nt neiabvie to e~~~ ot Ip. ssa~~~~~s with the sp.ettisd re—

°~~ z~~~ t. shall be - zp,Inkzed *t~~ ~~~~ as direated by ‘the
_ _ _  

.ont.inda ~ ‘Ieee. inMs~ .hafl be p-x~~tt.~ to dry- to the
i~wo~~r’- e~~~ieMssp’ befea, bsi~~ s~~ smt.d. A ma~~r sprinkumg wegom
or _- —_ -~~~~~~~ his. T~~~q ~~~~ ~~~~~~~~~~~~~ a .13. tines to prawide
neosa~~~7 neiz~~~~ ~~~~

~~~ cost at toaneporting, piadag, o~~~a.oting, and
all other wos’t of tirndng ~~~~~~~~~ as ipseitied shell hi ine1~~~~~.d inthe ~~~t pete. ~~~ t In the proposal. far regolar wa.,ahion.

£~~~ 
_ _  

-

at ~~uare nt

~~~ yardage tar e~caYation to be paid for shell hi ~~~ ~wrdags
in •

~~~ ari~~~~-1 position ~~ the nethcd of averago end area.. ofmaterial, acceptably ~~ si’nted am herein above described and as determinedby tin_al cross s.etion upon a~~~lation smi acceptance of ~~~ work.of the cross s.ctioss will hi by nes.nc at pland ter’s from
~~~ plotted cross sections.
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3asta of ~~~we2it

The yardage of excavation now.u,4 as above provided shall be
paid far at the oontr*ot ~~it pria. per on. ~d. bid for this week, which
pr-ta. and pa~p~~~t shall constitute ceepensation tar .t.i~ping, grubbth&.
remar~l at tap soil, cxcavattng~ ba~i11ng tisst 1~00 ft. (and exceptowerhaul. ~, fci’ tion and ca~~aabion of ~~~-‘~~~~it 1 c~~~actton of sub-

in cuts, ~~e.ratj oza of subgr.des • ft ishing .ata.ni~~~nt., slopes.
ditches, excavation of barrow pits and ohaTn~,lI . disposal of eimpltm
omtsrial a ~f ~fl _ 

~-‘~~~°‘ eq~tpaJ~’t, bc.all, ~ad
~nsisaaary to a~~~l•te the above work in acoordea.. with the plans and

spsoiti.ation_a , not covered by- other i.~ it pr-toss.

R.plj ie nt at tap soil, except on ei~taoss at the dam shall.
be r i ~ for at the onit pr-to. aim ed for grading excavation, and
•~~~~otton when, so ordered by the Ingine.rs .

Owex’t ’sI shell be .ila. ’sd far each one—hal t ails inoru~~~’tb.~~4 the ttr-*t 1500 ft. Psy~~~b .!~~1 I not be 4. tar haul lass
~~~ 1500 test. d!atanee to be allosed tar over-heal shell be

ssored fron.~~~ sppreei~~to e.ater at. ~~~~~~~~~~ wk_. .k made by •

~~ ever-
hanl.t. the apçreeiwets a,ntwr: ct ~~~.be.r - pit from thick sash

:~~~ rhan1 is nede~~ -1sy~~ t shell be an a ethi. yard - baais per• ~~it ogorhenl d a ~~ wesaored - a.ósi’d~~~ to the pazapqk ontttlad
~~~thod ot~~~aer~~~ t ,~ X.- âàheni will- be 

- all~~~ tee’ ~~~ bsrl*l
~~~~ #pci.ii . p r t  at~ he ~ -s ~~.-L.t e1.sztug ~ ree - e~~~~.,ct.

- - ~~~~~~~~~ re~mnd3Jntat ~4- soil ‘~~11 be ~~~. at the
~~~~~prios for ~~á ~~~~~~~~~~ a .  is. s,~~~ariamd bat ‘top soil weed
I t. ~~ .~~~~e.- at- the ‘~~~~~~~~ as .~~~~ ‘iboi. above ti. - Olme. C
b”~~4 ~~~~~~~~~~~~ be psi& far ~~~opk as swe~~om = in the
, at&_R’_

-_ 1
~~~ ~~~~~~&,t~~~eniZ ifweSt~~~11-be plaesd a. it in

- tier ~~~ with the pra~~asa at
ó~~~2s~Isd -~~~~~~~~ e~~~ e~~~ ~~~~~~~~~~~~~~~ 5s~ ri~~~ 3iag of ~~ a top soil

- it expest.~ . ~~~ wil3. net ber p e1~rtar~ e. r~~~~~e~t. material. ~~aseew-
tar went’ for re~~~ li~~- shell be ~~~. at the top soil, steak

pile, as- plsa.4. by_the Con~ ’~stor ~~~ ~~ mUty shall be a~~~ated by
the th~~ as set t~ 1h ab~~~~

-— -
~~~~~~~~~~

- _ _
~~~~~ ~~~~~ ~~~~oin~ 1a~~e for the ~~~~~~~~~be thtalned. from ~~~ utosom at ~~~ 3~~~~ 

site ~~~ applied t. the serfaces
to be touetsd with. the mater by soiteb]. mains • lo ad4iti~~~.l ~~~~~~~-hell be- provided for sprinkUn~ or ‘se.tsring the siwfao.e in order to
*bith the apti weiat~n’e o.~.b. .b,

~~P~~LP

Whea. ip-rap is sh~~~ In o~~~~otion with the upstream tao.
at the dam or otber areas, it shell, e~~~ist of hard rook In sizes lar ger
tham 4 nob.. . The st~~. will be f~~nisbsd fre. of charge at the
qmany- operated by the City of ~~xt~nevtl1.. The Con~~aotor shall.
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pr.v14. handling and transporting at his ean expense • Tb. sipper
and ~~~~~ lirsV at the edge at the rip- rapped area at the upstream
tao. of the dam shall be reaa~~~bly twos to line. Tb. 5V ~~~~ ~~~~ hi
du~~.t fr ~~ the truck direotl y’ on the rac, at the ta* and wey be
band placed in a protast~v. mat to within plus or ~tnwe two inch..
at the 12. inch d pth called for . ~n altm z na’os whiah tb.. Contractor
may elect it he so desires consists of la
d ci ~~re rreçalar depth wherein

e depth of the atone ~~~~~ b ~ ‘jtM ~~ plus or l~~~ 3 inobee at l~inch avera ge depth in lieu at this L~ inch hand placed st~~~. In
either mathoi. of placing, this Con-tr ctor shall ts.ha oars -to pr-widea thorou~ ily aorsrsd s.ra. free at aeesptoucca ‘voids.

&ip.rap will be paid for on. the basis .f the .qia.re yards
accepted by the ~ugineers heaed on harizonhel
CAPZTA~~~ cOT2&Z I~~ c~~~ ACT~~3 - 7~~ D ~~PI~~

~~~~ by ~~ 5 shell
provide-st ~~~ den~sito e~-t c*~ry field ~~ te. tar ~~hawing. fl oor ar.~ at~ U’~ by~3S tt.~ in- ~?dm& plans, is. ti ..snt s,
.sapl..,~. hpsc~~ ns,~~~~ ,re.oor&s ma~ ’b. st~~ d wing .~~~trartion.mj ~ apa~~ w$l1 alao~~~v. - ~~ rthe - - - 

- earth

___
- ‘ -

- 
- - 

‘-
~~ -.~~~iating-atawoed b~enjngI*11

_ 
~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~t..• The atfisi *bi1l

c~~~~~’ soespheble teamial. It ’ ,~all .li.
have a~~~~ to~~ w pls r alv.lt ~ ft. by ft. in ~~~~

- 4!~~,~~~~~~ t r * Pa~~ 4~j . t  shall also peoriA. ~~~ -s~~~tsx,~ pr~~~ a~~~ ’ - the . - % ~ 
- 

~~ nr-~~~~ atot.
~~p a r a t  ~~mIth for ~at1he~~~ 1ns.rw ’ Inspestee, and located
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ laginsers.

1 h e~~~~~~~otar’.tar Pro3.st- Io. S is also required to a~~~~ta’ wc~~ial Si.’ ~ asz’,tt~~r’s eathegs as s~~~ by geh~ j  of
aes~~~~~~~g ]‘tswe. - 

- This in lien
1.14 of ?t s. • pri-vy • the additi~ m1 apaoe

be amatiabls tee’ the wee at ~~~ Contraatee’ in pisi,, at hist ....--

~ f!1~~ ~~~~ 
• 

~~r-4 h~~ e at the dam. The C ontractor’sis to be based on the a44ibi~~ .1 coat at this 3~h~~~ A
csr.ts~~rs cottage over th. cost at ~~ ‘ts~~~rary i. 14 ~~~tee andprtvy for ~~~ neers USC and the contractor’: euporary atticssnd~ stees hicowe. -

- The osretaher’ s cottage bar~ ma~~~~ oall.d this cottag. shellbe ~~~~~~~~~ at elder block on ~~~~~~~ t~~~~ati~~u, The consrs’to
shell hi Class ‘A!. Tb. floor shell be Class ‘A ~~~~~~~~ftuiabsd and 4~~~s~ Concrete work shell be In aoooi-d~~~~ wi-he ~~~
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requir~~~~ts for • concrete’ contained . Ls.whsre in the: , s peoifisationa.

Cinder blocks ad lint.ls and oongtr~ oti on sha ll cont or-n to
the requiremants L’or this c ase of work as descr ibed sls.wtere in
these ap.citioatioua .

The root shall. consist of ti~~.r trusses at 3~ P. I. 3.
Class ‘B or better dry lweb.r , wood ahu4Ki C ad asphalt ~~.n.ral
surfaced, shi~g2 es.

Th. ceiling shell be conposed at i/2 p2~,ireed or 3/4 ealotaz
or white f tni.hi4 plaster board at least 1/2 inch thick.

lid ees shall be steal oaeasant type, with single strongth
clear glass sot in putty.

Dears ad trsnss shall be of wood ad of this iia ad type
on ~~~~~~~

- plans. Doors and viM~~e shall be fitted with ap~~ove4
).iv41,s, kscbs, ad lo.*th.~ device.. Outside dqcrs she.ll have
cylinder ’ looks..

- 
;A11~~~~~~~p ’~~~ tee 4o r s  shall ecntorn to the

aproiti.atie~ ‘for -this- type at work described ~~~sr ~~w later
Peeping 8tation- speeiflo. ions.-

~‘~~_•‘ , ,  ,~~&.&..L ~~~~~~XIea& G~~~~~~~~~~~~ ~~~~~~ ~~bel I~~.JJ. DI p~ in~~a U ~e1e*1D~~
~~ e? Cp.ii4w~4ng* .of the Ran- la~~~ P~~~ing 1-tetion sp.etttoatt~~~. -

_ _ _ _ _  

j~~~~~ - -a~~ it~ t~~~~., o~~letely Installed lavatory
~~~ !3.varly 5 or .qwel. equipped

~iw-. i..ion-csaosti,y~~her 4rdn ping ad trap, ad ~~~ ‘mater
.leeet g~~~i-r~ 5adtaz~~ C~u~~q P MISYS %odarnma or .qwel . with
east iion. awe~~1ed clos.*’. ~~~~~~~~~~~~

?- 64W sd~ ‘veiwee ad tittinge ad
~~tta~!ohoreh !~sest~~~~ cosar~ latu~ piping shall be pl’vwnis.d iron

the drain liwe~fron ~~~ .bo,. tit~~z~~ a t~.i.~ -w uhocer bath,a~~
~~t,hs~ sink i.P.a.1I be - .~~~~oted to- the septic tank eceerud by ~~~la~~~ P~~~ing 8tatton. o~~tz~et. The C~M.trao’tor for the cottage shell
size’ ror~~- in for- the sopp~~ ad th einsge fittinge tar the sheer.? bath
ad ~~tohen sink. leaving the o~~~~eti~~~ p1cg~~d at th, floor or -mal l
lie.. - P~~~~ing shall be In too ord~~~e with s’t~’i4.Id prastia. ad as

by ~~~ ~~~- .srs. water supply shell be brooght by the
Contwsotor, for thi. cottage, frca the ror water pusping station
sonasti. supply filt.red inter syatsa. This supply line s~~li be 5/4
inch. ~~l’v*nie.d. steel, pipe ion, 18 tndsr~~oi~~i,

~~ electric work shall be done as .hee~ on the plans and in
acsordancs with this ~~t i 1  3laotrio ~~ e. Tb. wIzt~g shall hi in
rigid pivaniast tallio conduit. Cklwou.iasd iron gut tsrs and 4~~~spouts shall. be fornished as sheen.
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1* i11t.4’ior plastering t. required ezo.pt bath roon which shall
be plastered with is,.. oeeant insa-thi tinished p1eat.~ . Cider block
walls will nct be painted.

Upon aeapletton at the entire project, this Contractor shell
thorauz J~ly olsen up the cottage and preaiaes.

~l~D PLA~~ 3Q

3 ,il Pre2ar.atir.~I .~ts

Grading ad ei~~’~n~~~nt work uhall be ceepl.ted before seeding
operations are ~~~~~~~~~ The.. operatids consisting at geading ad
onban~~~~ta which shall l.a ’i. th surface t th.tshed to wit~i~ pl~as or
~4”ne .2 at a ft. of the surfac. indicated by the plans ad shall be
left in a neat ad onl.tarn app.arano . before the seeding operations
err. a~~~ no.4. ‘ ‘ -

Soil. prspsration~ ad’ seeding sd relst.d itesa necessary
~~ wont~ sh~~~. or- sp.eitl.4 are a part of this contrast

ad nil. peeperation M seeding ad related tt~~~ will be paid tar
at the o.ontr.ot onit W’ta. j~~~4 1* the proposal.

- which - Inol~~ss gesdiag end a~~ r opsrati~~~tO be e~~~ .te b mfees,’work at soil pr.~~~ tion ad ~~~~~ pr-tue .1, 
“- _ _ _ _ _.i.. ~

_
.. • - . -  -

- ~~~~~~~~~~ 
te~ sat~ shall be resa~~~bly- cleane d ~ p3-an~s. seats,

stones, ad ~ot~~~- sxtraeesus .. tter.” Tap ..il. shall be spewed on the-
i t e o r  ~~~~~~~~~~~~~~~~~~~~~~ areas to prepared ad ~~~~ shall

~~~~~~~ sir o..t sorsaa. ~~~ . the’ don .seep ’~~~ -t sser.t .4 by rip.rsp
ad b.1ee-~~~ .2sma~~on:a2L on~ he upu W~~~ sorfeos ed the 1*

~~ don ad ~~ ,~~ 1 ad the
sorbee M~~~~~~$o ~~~~~~~ 

- 
~~~~~~~~~~~ ~~~ck ar 4ia-~~t.t by clearing orin, c~~~~e~~.ea ~~~~~~ eonstrr.stion at ~~~ ~aeel. also

areas d~ee~~~ ’ to~ ~~~ ~~~ d~~ ad az~~~~ the ron we~~~ing station . ad- net .eur.4 by ~~~~b~i4 1A-Iiig ce by the cottage, reads,
or ot~~~ sorfeced

’ arce4. -

~~~~~~~~ shall b. treated, at 4~h~ p.~~~ ~~ ~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ fertilizer. Sneb fertilizer
shell be .~~~ose4 by weight at five per cent nitrogen, ~~~ per cent
at phosphoric asid, ad fir -r. per cent of potash. Teeuty p.r cent of
thi, total. nitrogen ~ a~t be d .rimd A-on ar~~”l-~ ~~~~~ ~~ tert-i..
User shall be. ~~~ product at a r.putabl. ~~wda.tin.ur ad -tags ~~~~~~be t~ ti.sh.d shoring the- ~~“ifa it~.-wr’s gonranbeed .mlysta.

Th fsr-til.taer shall be applied at least ~~~ (10) days bet or,this 1~~~ is planted ad rsksd into this tap 2 inehes at the sorts...
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Tb. area s shell be seeded at a rate of 5 be. per 1.000
sq. ft . at l~~~ area with a isen nixbur. c~~~o.4 by weight at 54~Pea praton si. (Zentneky h u e  hess), 4* Perennial Rye (LoUisa per.~~~ ),
s.d ~~ Dirtch Whit. Cl over. Th. seed sheLl be fresh ad alias. and

be sisd by appr a~ie4 thod on the sit. or by this dealer . The
Contractor shall furnish the dealer ’s guerant.e 4 fla bs a* of per~entag, at potty ad g.rdnetion of acb variety, ad it sized by
the dou r ~ha1l f urnish stat. nt of the ~ p~wtttea at theThis ~~~~~ ~~~ 4 sna~~ conf orn to the following ~~~~~~~ pereentags. of
potty ad gerdnation.

Potty Per Cent Oerdnetion Per Cent

plus hiss , 8* 5*Pereadal Rye 8* 8*Dotch White Clover ~9*
-‘ - - The seed ahe]j hi. seen evenly ad lightly rehed ida this

ga~d after which the goad shall be e~~~~mted ad thoroeghly wetted,
‘with a tine sprq.

:~~~~~ .thers ia -don~sw at~ ~~os1á or- it is ether-el.. dittt.vlt
.15- se ..~ & ss~ ats torT la-u,, -the area ~~~ be s~~~ed with a god
qeality. at 3 E°5’ ~~~~~~~~~~~~ ‘~ee ken • eting

,,v~~~~~
, ~~ -~~~~~~~~~ 5’%’~~cen.:- - -

~~~~~plsn~ia~~shaU be d~~~ doing the sceaea or sa s
k~~~~ os~~l t~~

’:S~~h wost as dsterdnet by weather _____
~~~~~~~~~W .easpted p rsa~~ae in Iö—1~~7- at projest. - At ~~ ion at ad on

at Cos~~ àtor~z)3~~~~~ at~~~ ea be ader on-
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ J ~2 tion.

- ~ rt .u wsuit’st ~~~Teerl1.et ~~ aatj eabI~, &W ragerdless
at t~~~~at y.on..~ AI- ea~~ as ~~ r~diviai at the ~~~t hav~ pa.-
~~~

r $.5L ~ ~~~tieie~4ly s— .. .i-..i ,- w~~~ at

_ _

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

?1•U

~~ 

r gthe

~~~~~~~~~~~~~ attEW, r~~biah ad a~~ ot~~~ en~~an.c’os eater-tel ad gsdatSr ~~~~~ ridge, ad dspressiine.
- 

‘
~~~~~~~~~ ~~ *iliaer shell be appl4ed at the rate specified aboes

ad wcek int, the soil at least ten d~~’. before plan~~.~g.

~~~ gead shall be scarified as necessary s.d ra~~~ til
sorts., is uneeth, friabl, ad at isaifcrsly tine ~~st~~~ 1~~~d.iate1ybet or. planting gace.
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The seed shall be s~~~ am specified tb tb. rate idisatsd1rahe lightly, roll with 200 lb. roller ad enter with, a fine aprt ~ .

~~b. establishing of gsa. on slopes or bank, shell hi. thø
responsibility at the Contractor . Special oar. shall be exercised
to prevent erosion.

The seeded areas shall be nainbained, begin t~~~diately after
sash psfl t Lf erie La pLaebu4 tat sML3 s.sttaus ~s a.se,u d.a.~ss with
this f~llow t~g z’equirenonta s

- The areas al*l1 be mintai ned tar s.t h eat 46 da~, s, ad is
~~oh longer as necessar y to establish aver the entir, areas a lose
stad at ~raas.

• This ‘will m old. watering, weeding, replanting, rolling.,
~~~~~~~ tr--~ing ad- o~~~r op.ra-~i”n, n.oesaary.

- 
- ~~~ areas shall be protested age4n_at da~~ gs tnel’4tng .rosion~Qvl.d. prop~~ lstsgosrde ad proteetion to sreas~ replant dien~i4arise pr~~~tly. - - - -

- - ~~~ Z~~ 1 I onat*he w~~~ at ~~e4ing will be end. tt
~~~~~~~~~ ~~ enint~~ si ’wrt~~Sa ~atio.- re~zestlng- Inepsotton sheel4
~~~

5
~~~~~~~. tT1!~~~~~~~~~~~~ ~~~‘~~~“~~‘° 

~~~~~~~~~~~~~~
~ JSIie s~~~iatiá d ~~~~~~~~~ c.mrastor ~~~~ clean ~~•~~~~r. area ees~~ d-~~~-b14i . ~~~~~~~ ~~i. ~~ tisp~~.- at -

:an-~~~.j&- ~~~~~~~~~~~~ in. e nest ~~~ -irar~~~nii~. —~~~~~ In -

ases ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ ‘tb ~~ tees . or ~~~r .~~ zet1bl
e* s_ .  ~~~~~~~~~~~~~ diapee. d~the- eehá ad. r~~~4~~~~-at~the- *erlals— ken bard~~ VAIl. arsas~ shalt be lath gsdd so the-b

be o.~~ 1Iehe& he pr.~ad a.s~~~Iatiea at enter.

____________ - -- - - 
-

• 
- 

- 

- 
- 

~
- - - - ~.. ~~~~~~~~~ ia i~ deliver the ‘werk ~~~ r--ed by ~~.e Planea~~ apeSttto*iu to the ~~~ r, c~~~leta ad In. first—alas. eadAtton

In uv ury respect, ad to genranbse ~~~ en-terisl ad wor~~~”-hip for &p.r-id at ~~~lve ~~~ths fr-on the tien installation is o~~~lated.If doring this tine, s~~ defects ahonid shor up dns to d f.itj ,,
eater-tel. nec2i~~—~e or want of proper csr on the part of this C~~ .te-aetee, ths~ letter 3heU t~~nish. such new en-tarials as ar e
ad- repair said~ defeats sd put this work in proper order at his ~~~on receipt at notice at such defeats A-on ~~~ ~n~~neera or
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APPENDIX V
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2. }EEC-1, Flood Hydrograph Package, Hydrologic Engineering Center , U.S.
Army Corps of Engineers , January 1973.

3. “Seasonal Variation of the Probable Maximum Precipitation East of the
105th Meridian ,” Hydrometeorological Report No. 33, U.S. Weather Bureau ,
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APPENDIX VI

CONDITIONS

This Rep ort is based on a visua l inspection of the dam , a revi ew of
available engineering data and a hydrologic analysis performed during a
Phase I Investigation as set forth in the U .S. Corp s of Engineers ’
Recommended Guidelines for Safety Inspection of Dams and the contract
between the U .S. Corp s of Engineers and Gilbert Associates , Inc .

The foreg oing inspection , review , and analysis are by their nature limited in
scope . It is possible that conditions exist which a re haza rdo us , or which
might in time develop into safety hazards , that are not detectable by this
inspection , review , and analysis. Accordingly , Gilb ert Ass ocia tes , Inc .
cannot and does not warrant  or represent that conditions which are
hazardous , or which may in time develop into safety hazards , do not exist.
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