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20. Abstract

Pursuant to Public Law 92—367 , Phase I Inspection Reports are prepared
under gui~ ance contained ip the recosmended guidelines for safety
inspection~ of dai~is, publisI~~d by the Office of Chief of ~hgineers ,
Wash~,ngton~, D. 

C!. 203114 . ‘rhe purpose of a Phase I investigation is
to identify expeditiously those dams which may pose hazards to human
life or property . The assessment of the general condi tions of the dam
is based upon available data and visual inspections. Detailed
investigation and analyses involving topographic mapping, subsurface
Investigations, testing, arid detailed computational evaluations are
beyond the scope of a Phase I investigation ; however , the
investigation is intended to identify any need for such studies .

Based upon the field conditions at the time of the field inspection
and all available engineering data , the Phase I report addresses the
hydraulic, hydrologic, geologic , geotechn ic, and structural aspects of
the darn. The engineering techniques employed give a reasonably
accurate assessment of the conditions of the dam. It should be
realized that certain engineering aspects cannot be fully analyzed
during a Phase I inspection. Assessment and remedial measures in the
report include the requirements of additional indepth study when
necessary.

Phase I reports include project information of the dam arid
appurtenances , all existing engineering data, operational p rocedures ,
hydraulic/hydrologic data of the watershed , dam stability, visual
inspection report and an assessment including required remedial

• measures.
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PHASE I INSPECTION REPORT
NATIONAL DAlI SAFETY PROGRAM

Name of Dam : Upper Norton Reservoir Darn
State: Virginia
County : Wise
USGS Quadrangle Sheet: Norton , Virginia
Stream : Benges Branch - Powell River

This dam is a 78-foot high , 340-foct long earth dam with an impervious
core. It has a single concrete chute type spiliway founded on bedrock cut
along the rather steep left abutment. The dam is used for secondary storage
of water above the main reservoir for the city of Norton , Virginia. While
the dam does not appear to pose an imminent hazard , there are several
concerns which could lead to hazardous conditions if they are not corrected ,
and which should , therefore , be given immediate attention. (See Appendix
VIII , Conditions.)

The spillway capacity is adequate to pass 69 percent of the probable
maximum flood (PNF) without overtopping the darn. The spiliway will pass
one-half of the PHI with 1.0 foot of freeboard . It is recommended that in
periods of unusually high runoff the owner provide around-the-clock
surveillance of the dam and have a contingency plan for warning downstream
residents in the event of overtopping. Consideration should be given in the
future to enlarging the spill.way to pass the PHI. Stability calculations
were not available; however , the dam has withstood previous severe storms
with no apparent significant damage . A minor slide occurred in 1977 in the
reservoir area not far from the spiliway weir . A study of the reservoir
slopes should be commenced within 30 days . Further information should be
obtained by the owner , within 30 days , to evaluate the stability of the
slopes in the vicinity of the weir and spi l. lway . The source of minor
seepage at the spillway-ernbankment junction should be investigated within
30 days , and minor areas of erosion near the toe should be per iodical ly
inspected to determine if the erosion is progressing . There is excessive
tree growth to heights of 30 feet on the upstream and downstream slopes of
the darn. The trees should be removed within 30 days and the resultant
disturbed areas repaired immediately thereafter. Because the properties of
the dam embankment and foundation are unknown , a soil boring and testing
program should be commenced within 90 days to evaluate the long-term
stability of the dam .
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PHASE I INSPECTION REPORT
NATIONAL DAlI SAFETY PROGRAM

NAME OF DAlI: Upper Norton Reservoir Dam ID #: VA 19508

SECTION 1 - PROJECT INFORMATION

1.1 General

1 .1 .1 Authority : Public Law 92-367 , 8 August 1972, authorized the
Secretary of the Army , through the U.S. Corps of Engineers to initiate a
national program of safety inspections of non-Federal dams throughout the
United States. The Norfolk District of the U.S. Corps of Engineers has been
assigned the respons ibility of the inspection of the dams in the
Commonwealth of Virginia. Gilbert Associates , Inc . has entered into a
contract with the Norfolk District to inspect this darn , Gilbert Work
Order 06-7250-004.

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 VII)  and contract requirements between
Gilbert Associates , 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 actions that may be indicated by the inspection.

1.2 Project Description

1.2.1 Dam and Appurtenances: The Upper Norton Reservoir Dam is an
earthfill structure about 340 feet long and 78 feet  high . The top of the
darn is 12 feet wide and is at elevation 3292.5 feet m . s . l .  Side slopes are
2.5 horizontal to 1 vertical on the downstream side and 3 horizontal to
I vertical on the reservoir side.

The spillway is an ungated , reinforced concrete drop inlet ,
side-channel type with an inlet weir length of 62 feet at an elevation of
3287.5 feet m .s.l. providing 5 feet of freeboard. The reinforced concrete
spiliway channel is excavated in the original ground and supported on
bedrock along the left abutment , discharging about 30 feet downstream of the
toe of the darn into a shallow stilling basin.

The dam also has a 30-inch square box culvert , serving as an outlet
passing under the dam and an intermediate level inlet controlled by valves
in a concrete shaft with valve control sterns extending to manua l operators
at the level of the crest of the dam . 
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1.2.2 Location: The Upper Norton Reservoir Dam is located in the
Jefferson National Forest on the Benges Branch of the Powell River about
1 mile south of the city of Norton , Virginia.

1.2.3 Size C lass i f i ca t ion :  Because of its heig ht of 78 feet , the
dam is class if ied as an “intermediate t’ size structure in accordance with
Section 2 .1 .1  of Reference 1 of Appendix V I I .

1 .2.4 Hazard Class i f ica t ion :  This dam is located upstream of Lowe r
Norton Reservoir;  however , it must be assumed that the water will either
flow directly over that dam or cause it to fa i l  so the water would continue
to the populated area downstream . The dam should , therefore , be class if ied
as having a hig h hazard c lass i f ica t ion  in accordance with gu idel ines
contained in Section 2.1.2 of Reference 1 of Appendix VII. The hazard
class i f icat ion used to categorize dams is a funct ion of location relat ive to
proper ty and peop le only and has no thing to do with its s tabi l i ty  or
probability of failure .

1.2.5 Ownership: City of Norton , Virg inia.

1.2.6 Purpose: Water supply to the city of Norton and fishing with
electric motors only.

1 .2.7  Design and Construction History : The dam was designed by the
Chester Engineers of Pittsburgh , Pennsylvani a , about 1956. Reportedly,  the
construction was comp leted in 1958 or 1959; however , no construction
documents were provided by the owner at the time of inspection. It was
reported by a local resident that the material  for  the dam was hauled in
from some distance and compacted with sheepsfoot rollers . There has
apparentl y been no construction or significant revisions since origina l
construction; however , an informal  design for  drainage collection at several
seepage areas near the toe of the darn is shown on the copy of the drawings
on f i le  with the city of Norton (Appendix I ) .

1.2.8 Normal Operational Procedure: During periods of excessive
runoff , the outflow is uncontrolled and all discharge passes over the weir
and into the spillway. During very dry periods , when the Lower Norton
Reservoir is unable to supply adequate water for the city of Norton , the
valve at elevation 3256 feet would he opened to release stored water to the
lower reservoir. According to the owner ’ s representative , only during
extreme drought or to affect repairs would the lower valve at elevation
3226 feet be used. This valve could be used to drain the entire reservoir.

1.3 Pertinent Data

1.3.1 Drainage Area: 0.69 square miles
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1.3.2 Discharge at Dam Site: Maximum flood at dam site not known .
Principal spiliway with pool level at top of dam - 2,300 c.f.s.

1.3.3 Dam and Reservoir Data: Pertinent data on the dam and
reservoir is shown in Table 1.1:

TABLE 1.1 DAM AND RESERVOIR DATA

Reservoir Capacity

Item Elevation Water Surface Acre- Watershed Length
feet in.s.l. Area-acres feet inches miles

Top of Dam 3292.5 17.5 277 7 .5  0 .2

Spiliway Crest 3287.5 11.0 202 5.5 0.2

Streambed at Dam 3215 0 0 0 0

For other dam construction details see the drawings in Appendix I.
Maximum tailwater elevation 3220.0 feet m.s .l.

— 3 —
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SECTION 2 - ENGINEERING DATA

2.1 Design: The dam was designed by the Chester Engineers of
Pittsburgh , Pennsylvania. The design drawings are attached in Appendix I .
The available specificat is show that: cement groutmix (inaximwn three
parts of cement and two parts of water by volume) was pumped into 2-inch
diameter drilled holes under variable pressures of up to 100 p .s.i. as a
measure to reduce potential seepage ; the gradation of the filter material
was determined by the engineer , probably in the field ; and as far as
possible , suitable materials from the reservoir area were borrowed , and the
remainder was hauled from other areas , to construct the dam embankment. A
description of the dam embankment materials and their placement is given in
the specifications , in Appendix VI-A , indicating the dam is constructed of
three zones with a core containing 50 percent clay (zone A), an upstream
layer consisting of 30 percent clay (zone B), and a downstream layer
consisting of random compactible excavated material. The non-clay portion
of the fill is described as a soft shale. No other design data was made
available at the time of this inspection.

2.2 Construction: Only three as-built drawings were available
from the Chester Engineers (see Appendix I). The owner ’ s representative ,
the City Manager , was not in office when the d~im was constructed and could
not locate other records of the coustruction.

2.3 Operation: Operation is automatic and no gates are normally
used . Records of water levels measured down from the overflow weir crest
have been made monthly and are kept at the Norton water treatment plant for
the period since June 1975. They indicate the reservoir has been full or
overflowing about 50 percent of the time , and has only been as low as
elevation 3270 once during that time . The records are not completely
adequate because the water depth flowing over the spiliway is not recorded.
Reportedly, during the last several years the rainfall has been adequate so
there was no need to operate the valves , which would increase the flow to
the lower reservoir.

2.4 Evaluation: The available as-built drawings (Appendix I)
show that the dam was constructed before October 1957 contrary to the local
information that it was completed in 1958-1959. A few discrepancies also
exist on these drawings ; readily seen are the incomplete true top of the
rock line and the absence of the grouting information between Stations 2+70
and 3+35 (Appendix I). The specifications (Appendix VI-A) describe the
various fill soils very vaguely . Also , the soil overburden in the logs of
borings along the dam axis is described as just “Earth” (Appendix I). Thus ,
the available data on this dam is incomplete .

— 4 —  
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Among the missing items are :

a. Complete as-built drawings and construction records .

b. Design high water elevation and maximum design flow over the
spillway .

c. A record of the maximum water elevation in the reservoir.

d. Seepage and stability analyses .

e. Subsurface exploration report including borrow area
investigations .

f. Test reports of concrete and soils during construction.

g. Pre-grouting and post-grouting permeability tests .

h. The name(s) of the contractor(s) and dates of construction.

i. Inspection reports during or since construction.

- 5 -
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SECTION 3 - VISUAL INSPECTION

3.1 Findings

3.1.1 General: The dam site can be reached by four-wheel drive vehicles
and most maintenance equipment . For photos see Appendix II.

3.1.2.1 Dam: Significant portions of both the upstream and downstream
slopes were covered with a dense tree growth . Many trees were 30 to 40 feet
tall with trunk diameters up to 9 inches . No areas of significant
settlement were observed. Several small erosion gullies up to 6 inches deep
were observed near the downstream toe; the gullies were vegetated except for
a few bare spots . The surficial embankment soil was brown , silty , fine sand
with a trace to little clay . The visible upstream riprap was generally slab
shaped siltstone and/or sandstone rock 2 to 4 inches thick , and varying in
width and length from 2 inches up to 3 feet. Much of the riprap was covered
with vegetation and there was some mino r dislocation of stones as shown in
the photographs . A portion of the riprap adjacent to the spillway was
covered with cement grout . The slopes and dam crest were generally uniform
and in agreement with the slopes and dimensions shown on the design
drawings .

3 . 1 . 2 . 2  Seepage: Soggy and spongy areas were noticed at several locations
within  the lower 50 feet measured from the toe along the downstream slope of
the dam . Heavy vegetation including an excessive number of trees and tall
bushes and surface wetness , probably resulting from a heavy rainfall the
night before the inspection , made the visual inspection of seepage areas
virtually impossible. However , a small leak was observed at the junction of
the embankment with the spillway wall near a vertical joint. This water was
flowing toward and over the left wingwall of the 30-inch box culvert at a
rate of about 5 gallons per minute and was clear. Water was flowing down
the spillway to a depth of several inches at the time of this inspection.
Seepage in this area had been noted several  years ago and was sketched on
the city ’ s plan drawing with a conceptual p lan fo r  i den t i fy ing  and
control l ing the seepage . This work was neve r done to the knowledge of the
City Manager or his Maintenance Foreman.

3 .1 .2 .3  Appurtenant Structures:  The overflow weir and the spi l lway
dimensions that  were checked agreed with  the p lans . No s ign i f i can t
displacement , tilting , or cracking of these structures was observed except
for a relative displacement of about 1-1/2 inches at the top of the right
(damside) wall  of the spillway at station 0 + 50 on the plans . Expansion
joint  mater ia l  was partially extruded at several vertical joints in the
spillway channel. There was some surface  spall ing or scaling of the
concrete at the discharge point of the 30-inch culvert . Excessive tree
growth was observed behind the spiliway walls.

- 6 -
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3.1.3 Reservoir Area: The reservoir shoreline was densely wooded
and no major active landslide areas could be seen. Howeve r , a small shallow
slide (see photos - Appendix II) was observed on the west shoreline about
400 feet from the spillway weir. The width of the slide area was
approximatel y 25 feet , and its depth 3 to 4 feet .  The length of the s l ide
was approximately 60 feet upwards from the waterline , with the bank sloping
approximately  2.5 horizontal  to 1.0 ver t ica l .  The exposed mate r i a l  at the
top of the slide area was visual ly ident i f ied as weathered soft shale
comprised predominantl y of silt  with l i t t le clay. The clay f rac t ion appears
to be lean. The slide appeared to have occurred recent ly .  This was
confirmed by the City Manager who reported the slide occurred in 1977.
Similar mater ial  was observed exposed along the west shore near the overflow
weir .  The shoreline slopes on the east side were re la t ively f l a t t e r  and
stable.

3.1.4 Downstream Channel: The channel near the toe of the dam is
covered with much vegetat ion.  There is a dumped rock dam which is
apparently intended to form a s t i l l ing basin during periods of high
discharge through the spillway . The side slopes were densely wooded but
relatively much flatter than along the reservoir and hence more stable. The
reservoir formed by Lower Norton Reservoir was about 200 feet from the toe
of this dam .

3.2 Evaluation: The dam appeared to have been bui l t  in
accordance with the design drawings and does not pose an observable
immediate hazard . However , the source of leakage adjacent to the spillway
near the toe should be ascertained. Tree growth on port ions of the upstream
and downstream slopes and behind the spillway walls is excessive . The
existence of a slide in the reservoir area indicates a potential for sliding
exists in the cri t ical  slopes above the spil iway . 

-
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures: There are apparently no formal , recorded
operating procedures for this dam . As reported by the City Manager , a valve
at elevation 3256 feet with a riser to the surface and accessible from the
darn would be opened should the Lower Norton Reservoir become depleted and
water would flow through the 30-inch box culvert to Lower Norton Reservoir
to eventually serve as the city water supply.

4.2 Maintenance: There is no maintenance procedure for this dam
or for the operating facilities at the dam other than periodically cutting
the grass and brush on the crest of the darn .

4.3 Description of Any Warning System in Effect: There is no
formal warning system at this dam . There is a telephone at the filtration
plant about 1 mile downstream of the dam. If a hazardous condition became
known to the filtration plant operator , he could attempt to notify the
police by telephone . The police would in turn notify the County Civil
Defense and Emergency Operations Center (EOC).

4.4 Evaluation: Periodic inspection and maintenance of the dam
and operating facilities should be performed.

- 8 -
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SECTION 5 - HYDRAULIC/HYDROLOGIC DESIGN

5.1 Design: No hydraulic and hydrologic design information is
available on the design of the dam and appurtenant structures.

5.2 Hydrologic Records: None .

5.3 Flood Experience: According to the owner ’s maintenance and
caretaker crew , the dam has never been overtopped and there was no damage
during the 1977 spring flood. According to local people , the flood of
spring 1977 was the highest flood of the near past. The intensity and
recurrence interval of the flood is not known . This flood occurred because
of a rainfall of 6.21 inches in a 26-hour period , as recorded at the
rainfall station in Wise, Virginia , about 10 miles away.

5.4 Flood Potential: The design flood of the dam is not known.
However , various flood hydrographs were routed through the reservoir and the
results are described in paragraph 5.6.

5.5 Reservoir Regulation: Important design features of the darn
and reservoir are given in Table 5.1.

There are no specific reservoir regulation procedures. During the
period when the reservoir is at its full level , the flow passes over the
spillway automatically into the lower reservoir. However , during low water
levels , the gate valve at elevation 3256 feet is operated to release water.

5.6 Overtopping Potential:  The PMF , one-half the PMF , and the
100-year flood hydrograp hs were developed by Gilbert  Associates , Inc .  fo r
the Upper Norton Reservoir drainage basin and routed through the reservoir.
Table 5.1 summarizes the result of this analysis.

The hydrograplis were developed and routed by using the HEC~ i computerprogram (Reference 3 of Appendix VII) and appropriate precipitation , unit
hydrograph , and storage volume versus outflow data as input . The analysis
pertains to present day conditions in the water  shed and the e f f e c t s  of
future developmen t on hydrology has not been considered. The triangular
unit hydrograph was developed from the drainage area and estimated time to
peak (Reference 4 of Appendix VII). Probable maximum precipitation and
100-year precipitation data were obtained from U.S. Weather Bureau
publications (References 5 and 6 of Appendix VII). The appropriate
reduction factor (20 percent) was applied to the PMP in accordance with
Corps of Engineers directive and guidelines. Design drawings were used to
compute the storage-outflow relation with the emergency spiliway functioning
as a broad-crested weir . Losses were estimated at an initial loss of
1.0 inch and a constant loss rate of 0.3 inch/hour .

- 9 -
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TABLE 5. 1 - RESERVOIR PERFORMANCE

Flood Hydrograph
Item 100-Year 1/2 PMF PMF

Peak Flow , c.f.s.
Inflow 1050 1990 3980
Outflow 824 1640 3810

Peak Elevation , feet m .s.l. 3290.0 3291.5 3293.3

Emergency Spillway
Depth of Flow , feet (a) 1.8 2.8 4.1
Average Velocity , f.p .s. 7.6 9.4 11.3

Dam Overtopping
Depth of Flow , feet (a) - - 0.6
Average Velocity, f.p.s. - - 4.7

Tailwater Elevation Not available Not available

Note:
(a) Critical depths .

5.7 Reservoir Emptying Potential: The 12-inch gate valve in the
lower box culvert could permit the reservoir to draw down at the rate of
about 30 c.f.s. at spillway crest elevation and dewater the reservoir in
4-1/2 days . It is not known whether the valve is operable or not.

5.8 Evaluation: The results of analyses described in
paragraph 5.6 indicate that the emergency spillway is not capable of passing
the routed PM.F without overtopping the dam . The maximum water level will be
approximately 0.6 feet above the top of the dam for a period of about
50 minutes. The one-half NIP is passed by the reservoir with 1.0 foot of
freeboard at the peak water surface elevation. The spillway capacity is
adequate to pass 69 percent of PMF without overtopping the dam.

- 1 0 -  
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SECTION 6 - DAM STABILITY

6.1 Stability Analysis: No record of any stability analysis is
available for this earth dam. The information from the available records
and visual inspection is not adequate to perform a stability analysis. The
description of the constituent embankment soils and their properties are
inadequate in the records . For example , Class “A” material is described as
at least 50 percent clay and the remainder soft shale and Class “B” is
described as not less than 30 percent clay and the balance shale. The
foundation soil , the thickness of which may be as much as 20 feet to 25 feet
at the most critical section , is identified as “earth.” Other data , namely
those related to the geometry of the dam sections , are adequate and
consistent with visual observations . If segregation of the shale and the
soil during construction did not occur , and the shale fragments were
pulverized and broken properly to form a well-compacted embankment , as
stated in the specifications , the embankment apparently has an adequate
factor of safety under a probable maximum condition of loading . However ,
these conditions must be confirmed by properly investigating the embankment
and foundation soil properties. The dam ’s stability has apparently been
adequate for preceeding conditions , including a flood in April of 1977.

6.2 Foundation and Abutment: The data in Appendix I shows that
the right-abutment slope is flatter than the left-abutment slope
(approximately 2-1/2 horizontal to 1 vertical versus 1-1/2 horizontal to
1 ver t i ca l ) .  Also , the soil cover on the former is 8 feet to 10 feet thick
whereas it is only 5 feet thick on the latter. The soil cover in the valley
area varies from 10 feet to 23 fee t .  The underlying rock , as encountered in

• the borings along the dam axis , is shale in the valley bottom area , wher eas
it is sandstone or sandstone foliwed by shale on the valley slopes. The
rock s t ra ta  appears to be a Lee Formation , though no coal seam was
apparently encountered in the borings. The positive cutoff composed of
impervious fill was taken to the rock or a few feet into the rock (see
Appendix I). The broken rock strata beneath the impervious cutoff showed no
leakage in the hydrostatic testing in the bore holes and were grouted using
cement grout-mix.  Grouting was done by dr i l l ing a single line of holes
spaced 5 feet center to center along the dam axis . A sufficiently thick
so il cove r ~‘nd the cutoff to the rock are probably effective in reducing the
foundation seepage pressures , althoug h comp lete effect iveness  of the grouted
curtain is doubtful .  The field inspection did not detect settlement or
movement of the main embankment , excessive foundation seepage , or unusual
abutment conditions . This indicates that the dam and its foundation are
functioning properly . According to the City Manager , there has reportedl y
been no coal mining activity under this dam and neve r will  be. 
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6.3 Evaluation: The dam and appurtenant structures have been
stable under the previous flooding condition. Although the dam is located
in the relatively stable Zone 2 on Algermissen’s Seismic Risk Map of the
United States (1969 edition), pertinent information on the embankment and
foundation soil properties should be obtained to analyze the stability of
the dam and verify that the conventional safety margins exist as specified
in Section 4.4 of Reference 1 of Appendix VII prior to assessing the seismic
stability of the dam.
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SECTION 7 - ASSESSMENT , RECOMMENDATIONS/REMEDIAL MEASURES

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

7.1 Dam Assessment: There were no major detrimental findings
such as embankment cracking , internal erosion , uneven settlement or significant
underseepage , which would indicate an immediate hazardous condition. The
dam will pass one—half the PFIF with 1.0-foot freeboard on the crest.

However , there are several items of concern listed below :

7.1.1 A minor slope failure had occurred on the reservoir shoreline
within several hundred feet of the principal spillway.

7.1.2 There is inadequate information available to evaluate the
stability of the slope areas in general , and more specifically the slopes
above and adjacent to the spiliway .

7.1.3 The results of inflow indicate that the dam will be
overtopped by the PMF , but the spillway capacity is adequate to pass
69 percent of the PIIF without overtopping the dam.

7.1.4 There is a small quantity (about 5 g.p.m.) of seepage
emerging at the junction of the spillway and the embankment near the toe of
the dam .

7.1.5 There is excessive tree growth to heights of 30 feet in
• various areas on both the upstream and downstream slopes of the darn.

7 . 1 . 6  There are minor areas of erosion on the downstream face of
the dam near the toe.

7.1.7 Information on the properties of the dam embankment and
foundation materials is incomplete .

7.2 Recommendations/Remedial Measures: To address the concerns
stated above, the following is recommended :

7.2.1 A study of the stability of the reservoir slopes should be
performed soon. An aerial inspection may be required as the topography of
the area is rugged.

— 13 —
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7.2.2 The owner should obtain all existing computations for
stability of the slopes adjacent to the spillway of this dam within 30 days
of receipt of this Report. The potential for blockage of the spiliway inlet
by fallen and floating trees as well as slope failures should be
investigated commencing within 30 days .

7.2.3 It is recommended that in periods of unusually high runoff ,
the owner provide around-the-clock surveillance and have a contingency plan
to warn downstream residents in the event of overtopping . Also , it is
recommended that consideration be given in the future to enlarging the
spiliway to pass the PNF .

7.2.4 The source of the seepage at the spillway-embankment junction
and the erodibilitv of the contact zones should be investigated with a
monitoring program within 90 days . It is further recommended that the owner
obtain all existing computations regarding design and allowable seepage
through the dam within 60 days of receipt of this Report.

7.2.5 Trees should be removed from the dam embankment within
30 days and the slopes stabilized immediately thereafter. Where large trees
and roots are removed , especially on the upstream side , the holes remaining
should be immediately filled with a material similar to the surrounding
material. On the reservoir side , areas disturbed by tree and root removal
should be immediately backfilled and protected by riprap providing slope
protection as good as , or better than, the original riprap .

7.2.6 Areas of erosion and seepage should be periodically observed
and any seepages measured , at least semi-annually, for changes. If
significant changes are noted , the reasons should be investigated
immediately and remedial actions taken as indicated . The annual inspection
program recommended herein should also include a review of all areas of
erosion.

7.2.7 A boring and testing program to evaluate properties of the
dam and foundation materials should be commenced within 90 days to properly
evaluate the stability of the dam .

7.2.8 It is recommended that a warning system be established for
the public safety of the residents of the downstream area. This system
should be automatic or manual and operable 24 hours per day.

If a significant change is noted in any of the items of concern noted
above , appropriate actions should be taken immediately .
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APPENDIX VI-A 
p

CONSTRUCTION EARTHWORK SPECIFICATIONS

An :r r’-’f’~
- cs ’ 4 ”ut5 et~ n-i t r~r i a l s  ia 11. hr . m-id~ in a r r - ~~ar ~~. ? ~- -i th tJi ’— se

sr eci  f i c a t i r , n~ - i i i ’t  w h O l i t  C” . to  th e  Ow ii ’ :u  - r~-~-- C~ ri~ ra ~‘ -~r shall;it a l)  r] r )y ’  1 f l I  C i t - u n tilfI ef iCb- i i l kmC’n I  In 1 m , D n f c ’ ’ t —  r .~ t, uf a c ’ _ o rv  to
t he  En ,~i ,i°er~; u r i l .  i i  Final  c)  rnplr.t;is -Coi ( C C a ]  1 w - ;  rk  ‘inu .- r t h ”  cont r -ict
The C o nt r l u c t n r  n - i- i  he r~q~ii rnd to e e - i~~ c’ we r k r i . a r i ’. : m;- w~~ , - in
the  o p i ni o n  ci - i -he  E n r in e~~rs , i~~la ct o r i  ~‘irk c an n o t  be done
b ecause  c ’mb -ir :kr ~~nt r n t or i a l s  r i m ?  f re z ”n  0 0 -  t -~~ wet , a r1d to suspend
work u n t i l  s a t i s f a c t o r y  c o n d i t i o n s  are ob t a i n e d .

_____

(G-—2 ,d. 6) Ern ha r l kmert t -~ T h i  i i  h~ : - ,t v - - i -~ t~~ i t o  the
l”vel , line s r, radi--u , an d co-os ~; -se 1 cu P ; : r i ~~ i ~~3 - •~ - ; -~~ t i e
dr aw in~ s , or , i :  e~ tabl ir -h c~d h’, the Euirj n e ’r 3  :n ‘ e~ - u - The
t o t a l  q i i . ut i t i  t i e s  o1 e mb a n k m en t  moi .os  u a l  — i r e cit c - c  -~~: ~ f ~~i n the
.‘mbankm ~’nt- l i nes  shown on thc’ drawinr .s in-i ar-’ -c ~~~r - r o x )  ~ it -‘ final

i er, - ht u t . -1 r ep ’ r iot ~,iia ra r i tee d i s  i U C n  . Th.~ C - 5n : c~~ -i rha 11
make iii. , .- ~:r O C i - ~C i t  i . r  survey f r-i rs  the  dat.~ ~i-ien to as~ ez-ta~ n the
q u a nt i t i e s  to h is  o-.~n sa t i s f a c t i o n .

Fill  C l a s s i f i c at i o n s

(c ’, - -2 . t~- -7) Three  Lyo n s of eo ns t nj  c t- i on  rhi 11 he
u t i l i z e d  in m a k i n g  the  e r n h a n k n i~ nr. desi t n a t ed  a~ C - ~sc ‘ A ’ .
Class “B”  an d Class  “C ”  e m b a n k m e n t .  C l ass  “A ”  em~ ’-n ’r :np nt sh a l l
be macer i a l  which z-5hal l  be composed ‘- C at lr -s ; s t  50 -  cla-r  r i i~i the
remainder  so f t  sh a ] e .  M o s t  of t h e  cla ’~ m a t e r i a l  wi~ l ~r o o a b i y
have to  be exca -,ated f r o m t he  b or row ar e - s . C la s s  “B” emba~ kment
shal l  be comoc/s ed of m 3 t er i a i  s - , h j o h  is not. le i s  t h a n  ~O~s cia-i and
the  b a l an o c  s ha l e . Class “C” emhonkm rsnt sh -ill he -om p os e -~ of an y
m.~t er ia l  net  suitabl e for Class “ A ”  ox - Class  U []~ I emrj a n l - s~- n p ’  - whi ch
wi l l  compact  su f f i ci er i t i - ’  so a s  to produ:p no unequal 3~~r lO rn ent
bet-.-ieen it and t he  ad i a c an t  class of e rn b ank menr , . Thr~ Coot ri c t o r
sha l l  be carr.ful in s pr e a d in r ~ t h e  f i l l  material to o bt a i n  ro rie r
mixture of n~~t s ’r a1s 50 a s  to con fo r m to t h e  s p e c i f i r a t ~~o n ;  fox-
the t ype of embankment specifi ’-i~~. Layers of shale and cloy shall not
be segreçatcd . If shale depoc~te’i is in larr,e piec~ s , iz shill he
broken u~ by suitable ma chinery and thoroughly mixed wi th pro pe r
amount of cla y before compaction .

S~ ect ion of f-later iai .

( G- -2 . o~. .o~) The selection of rnar,ertalc , w h i c h  w i l l  be
dnsi~nated as s r it t .-i b l e  f o r  embankm ent i-u 11 be-i m ale at t ~~discretion of the Eni~jneers where nece~is5,r ,’ on i-h e  bas~s ~fobservations an ’] t-e~~ts  in  t h e  f i e ld . Che ~~ mat.~riais shal’~ beob ta in ~ d fr om e x c a v at i o n s  and t h e  b o r r o w  are-b and sha].l C5’risis~of grave l , sand , silt , and cla y mixtures , considered suitoble .

( G - -2 .~~..9) The dist rib utx en antI r,r.d,i t ion of tb ’
n i a te r i a l s  rIial 1 be u u c h  that ~he embankment - will be free m o m
lenses , pockets , streaks or layers differinot m ateriall y tn

G— 1 3.
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t e x tu r ~ mn - ’-’rc I . 1r. C i  n-r~ iin dj nc’~ mi t ’~r - ia  I , C u r .  C’i i - er i -i~ s cot -~t he  ernhnn ;- :m ”nnt . :-. -- t i - i l L  ho such that i ho j~j~~~ ~I -,c’’i f i l l  ~.ill b-~ asimpe rv iou-i  a s  pract~ cnhle - A rty ~ rvia,os iris r ,~~- j r ~~ to h~ placed
in the e m b r i r ; k r r i e - - r i t  ~iIa it  be pl a ce d a s d l r r - t t r ? ’i b y t h e  En g in e e r s
and shall be placed only on the downstream iTa~ e.

( G - - 2 . P,. 10) ‘rho rnatcx-j .-ils c-ha ll be of such nature
tha t the’, will . e~,mpact wider pro pe r ;iiiOI P C C I . i t l C f l  in t o  a so] Id
stable and essentially impervious onn b~~i xhrs , :- n t .  ‘f itey shall be
free from wood - l e av e s , coa l blosst .rci . r,r-i as . muck , s’i r facc
soil , root ; , ‘tr r u~- t i  r n c l  o t h e r  p1? rjsh~i l I -. , T . ) r ; , p ’— a r t  the” C~ 1-i 1 not -

crack , slide or s lough  at  t h e  p r e s c r i be d  slopes a f t e r  c om p a c t i o n .

( G .  2 .~ -1].) Tli ri u n e r a t i c r i -
~ .n t h e  h o r r~ w p :t  S

e x c av a t i o n s  a o l  plo cini~ sb -ill b i such as to r - r ~ d~i c e  ‘he best
m i x t u r e  of m a t er i a l s  a - i a u la h le  f o r  the emb .inf-nrent .
the fo r - m a t i e n  v-, r~~~~s m a t e r i a l ly  ‘tue t o  st.r ar ~, . l en s e s , n~ ck e t s ,
or other cln -u nc-y’n in f -, r r r i a t i o o .  it ;l r a l l  be ~i1~~ce ’I in  he ‘bank—
ment  in such mari ne r as 411 mos t nea r l y p rodu c e  t h e  desir ed
grada t ion .

(G - 2 .~ —-12) Al l .  ) a r ~.cp’ s t a r t ”  - -‘ni  0 1  rca y :ct i’ r f e r - ?  ~-:ithe ro l l in o~ rind com p a c t i on  of t h e  ernt ;,ii ;Lm ,.~n
t ri~ te riaj shall be

removea . Any s ton~ 5 p e r m i t t e d  in  t h ”  emb -ink:ne n ’ rh a l l  be
s e p a r a t e d  one C r~ m another by earth and i n  n, o~ se ai l - a -~ed t O

~~ llect  in n e st  ,. In ~e ner o  1. l a r -r . e ct  ones  sha ll be r~m - .’--”-i
p r i o r  to r o l l i ni~ a n i d  C o mp a c t  l u g  i.h ’ ma teri a ls ~c rca - be r I o - c o d
on the  slope s or in  t h e  toe in a m an n e r  d ire~ t-? ci by the  Engineers .

Embankment -_ Fouri-l -,tjcn P r e n a r a t i o n

( G -2 .~~—j ~~) A f t e r  t h ”  c~ ;r- a r i e - r ’-’nt  f - ,c ; u - at Ian h~ s been
c l e a r e d , s i .d p~~’l a r - I  nr epa r~ -~ ~r acc , r-i r ,n : .-~ - -u i t h  t h e c o  ; -~~ifi--the  - i r e - - is t c  be co~;o - o-~ b-i t i~~ j~- c t P d Uc - e r -.’ ious  f i l l
sha l l  be w o r k ” d  so t ha t  t h e  n ’ x r f c c e  n h - i l l  P.’ 1o-c s~~ :- ’n t o  a i o r t h
of not leos than 6 i n cn o s .  A l l  r-crl .s a -- f dr -~~ -~~ sr. -~~. be r”rsoved
and a 3 inch la -c r of em b a n h o ’~r1t r-ct -’r-~ -a1 sr r r ’a n . ~ r r e r  C ar e
st-tall h~ exer - c~sed an-I 5ujta~’1e -i-’ ’~~ •p ’~ r c - c~~~u c ” n ~~ n~~~, - i c~~~e c i n O  or
other-rise shril l he taken to r:c’v~~ie-. -i sat~~sf- - - : cc—- o o c i  r e 5 u - .- e e n  t he
cinbonkment base an-; the fill ~~~ i-i . - rn ’-  c j r [ u c ~’ snoi n be
r’ lied as sp ” c i~ led In  i fnil,,t-ii~u : - i 1( u - . u c f l  - S t - _ m n  : - -l-:-s ~ h r i j l  be
broken tloc-in u-u : i.h a i l - ~’- z ” r  t o  flat oe --n t h c ~ s;-jc slon ~es r i r.~ toe
holes shal.1 he fill”d -i rs’] thoroughly comwc cu in toe same manr.er
as sçeoi fi~ d for the embank’nent..

Protec t. Ion -

( i ; .  7 .’~--- l 4 )  l.’hj l ~ t h e  n e c - i t o  ~ f t h ~~ in t-ik:- tou~~r ~~s’ucn cc to r’--i s:’ - i il  o r - I  n a r y  C l - ~ - - d  w it  c i i i  - ;ni the-. Ø V ” ; i I ;  ci’
r.:( t raot h o a r - .’ 1~. o~j u ;  t h ~~r ”  ex~~s~~; th~’ ~~ s x f u I 1 i t - -  that tho
emhankments may be over—topp ed. To orevent excess ve uamage

G-.IL ,,.
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to the r u t  ruc - ’r r ’:; o r onncbani h r n o u t i . , t h e  C’~nt- r - i c t i  r rh ill ker- p the top
of the c n i Ic: ir iLss-~~r i ’ . o u - ~ r c i :~ t r io  tr- 1 -: le’~e 1 1.,n,’ i ti;d 1:’ i i ]  so that any
water flow i nir ~ r~i~- r Lb r. e niib~i r i kri c~ n i .  wi 1.] ho -;e a m i n i  I mui r , ci “xc th and
velocity . L It ~ C ,mtractcr shill ho r r ’ s r o n n i h I ’  U o r  s oy  d a c u a r ,e
caused to the ‘tam or -s r;y of the ct ructur,-c s ct ’x ri rnr : all 0t7;-os of
constrix ction ~tue to — i r s - i  w a v e  a c t i o n  or as  t h e  r-~~-’u~~t of fl o’-nis or
high waters -tn ’! al l  such damate stia] 1 be reprn u n -ed Pc’ t h e  Contract or
at no o x p e n i n e  t o  t h~ O w n e r .  The Cor, r - i ct , o r  ch - i f l  d e i c - r m i n e  t h e
nt-i thod which  he p rop oses  to u n e  in C on n e c t i o n  u-: ith cont ro l  of f l o o d
w a t e rs  and the  n ’r c ’r r n t i n n  of d a m a r o  ti  t h e  structure s fro m the s a m e .
Su ch  met~lion s mu :- -t be a pp r o v e d  by t h~ Encti n i3-~rs rind t h e  ar p r r - i a l  of
such me thods cdli not r o l i  eve  th e  Co n t r a c tor  f r o m  f u l l  re s p o n s i —
b ili t y  for  a n y  damage  which  may occu r .

So re ad in ~ of 1- lat eria l s

(C.  2 .~~- - l 5 )  The C o n t r a c t - o r  may  u n ’~ an t i  a p p r o v e d  m~ thod
of t r a n c -p o x - t i n i~ the  r u s t e r i a l s  . A f t e r  d u r u l p i n n r ,, t h e  m a t e r  is I snai l
be spread in l o v er s  - sp p r o x i m a tc ij  1~ i n c he s  in t h i c ks e s s  f or  co rn —
pa et i on and th an  immed i a t e l y  rol led as he rein-i f t e r  s p e c i f ie d .
Should the  n a t e r i - il , as dum xce r l , be t o~ h c r ,h in w a t e r  c e n t~~r i t  t i
ob ta in  t h e  d es i r ed  comr ~- ic t i on , It  sb - i l l  be b u t l d o c - e ’~ r ind  s pr o a d
cut  and  l e f t  for -  a s uf f i c i e n t  t ime  to a l low  the  s u r p l us  ;-iater to
d ry  out  b e f o r e  be irut  r o l l e d ,  }3efor e a n ew l ay er  is p l ace d . t he
su r f ace  of t h e  p re v in  us ly rolled ernban i k rne t s r. wi 1.1 be in s;e ctcd b y
the E n g i n e e r s  and , if a d d i t io n a l  r-~at er  is r e q u i r e d , i t  sh -s l l  be
added a t  th is t i m e . If t h e  rr.sterial h a s  harden ed from dry i rrg out ,
it s h a l l  be d i sce ci  or  son r i f l e -:! to  a d e p t h  c - n f l  en ’. t i  c u t  th rou~ h
t he  dr ied m a t er i a l  a n n  r l a in p ~ n e r f  to  i ts  rro n~ r u — a t e r  c an t e r : . S u f f i -
c ient  n ew n r u t e r ~ ,si sb-ill t h o u  be  added to b r ing  the  l a y e r  to  t h e
specified thickness for rolling .

M o i s t u r e  C o n t r o l  and C o m r a c t i o n

(G—2 .8—l ~~) The s u r f a c e  of t h e  e n n b a n h -:mes: s n a i L  h a v e
the proper  wa t;er  c o n ten t  r e q u i r ed  f o r  c r u m p a c i ; i o n  before -s - idit i orral

— materia l is pl scr ’d . The q u a n t i t y of w at e r  r e q u i r e d  f o r  i-he rol led
fill is that w t n i  ch w i l l  g iv e  t h e  ‘ic~ m e d  c ’ sn n r a c :  ion u n d e r  thcta
rolling and hauling equipr ’cnt . The En~~m r s e c -rs  u-:11l a t  a l l  t I re s— he the  ~udr;e as to  w h e t h e r  or n~~t the  or -esor  d ec -re v  of c o m p a ct i o n
is b e i n g  o b t a i n e d .  The w a t e r i n g  c-hal! be uonc w i t h  a n - ’ suitable
t y pe of w a t e r i n,~ e q u ip m e n t . su-:h a s  s r n r i : - x k l j n r  c a r t s  or o t her
approved equi ncn ne rit , but  j e t s  c - h a l l  r i o t  he x l i n -e ctc- ’i at the ma:er-ial
with such force t h a t  t h e  f it - i c r  m-i t-~ r-i-ilrc - ir e  w a c - l i e n t  c i i i —  -
sh all be donie in such  a m a n n e r -  as to a voLt] ho fo rma t i ’nx of poois
and secure a uniform moistening of all parts of the fill.

( r , - - 2 ,~~--l7)  The C o n t t - a ct o r -  n h a l i  b° n~~u~- o n s u U 1 ”  ~o r
f u r n i s h  L u g  h i s oc rn w a t e r  f o r  the  p r o 3n c t  ~ r ncl nit t y n n r —.e w a t e r  f r o m
the c reek  f- r n ’r s . rtk ii r i g  a rid p ac k  i nn  a x e  r - St  m a r c  an t c x  r - :  fl i  cc l
concrete . tie sh a l l  a r r an g e  f o r  such pumping and d i s t r i b u t i o n
facilities as he may  r e q u i r e .

G-l~,.
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( r; .~~ .;~~- - l R )  T h e r e  sh a l l  be’ a c’a j t ab l e a ’- a) 1 tJ
r ; n i f f j c n a n t t  w- 1fo- r ~ n ir- eqxnlpn n eint. t o Int rr i r .ntn t h c~~ r -~q u i n r - l a-si-er
When the nnioict ur” c”ntrrit . is sat-isf-sc~~:n -y to  the  En r i  Lr nee r c -
the C c r i t r a u u ~or c-h n i l  rol l  the  e n n b i n k n n y ’ n t i -  r i  tb - i ru t r~~’~ n c - f o o t  f n o

ro l le rs . Ea ch ~c] i or sh-s].1 ha-:” taurtrr n~ f t u .~t. ‘i r n i  ~o r u s i c -  stu- te red
over it.c- cv] inn ’Ir j cal . surface a r-r d nba  I I be , r n i !n p c r i  - - :  th  ~] ‘-inrersEach t a r n p i n g  foo t, thrill pro j e c t  ap ;cr o : - : j rr~ct c - l y  7 i n c h e s  f r o m  t i n e
r o l l e r ’ s cy l in c i r - i c r i l  s u n - f a c e  r i n d  s h a l l  b n r i v e  a f i  - i r e - i  of x:- ~ t
less than 5, n or  more t h a n  7 s q u a t - c  i n c h , -- : ’ . The sra cing c-ti -ill be
such as to  p r o v i d e ’  ap p r o x im at e l y  t h r e r -  n~Orn j - i n u c- f - ue i .  f o r  each two
square feet of cy l i n d r i c a l  r u r f a c c u  - The  t d n  ;ii W e i - t n~ u-f tie rc 11cr
in p ounds , d i - i i ’I .  d by t he  t ot a l  area  i n - n sqici re i n c h e s  of t -hi ~~ max~ mum
numbor ci’ t r i m r t n u r ~ f e e t ;  in one now p -u - a ll ot i--s the axis of th~ .rolle r
shall not—be loss titan 500 pour -si n c-u i-h t h e .  r o i .i c r  - - ;“ 1 gt x t c c i  . nor
less that -i 250 !n~ iirrds with the roller - e mp ty . The n l e s l c : r s  a n t  o p e r a — -

tim of the t-omnin r. rollers c - h a l  I be s n i b j ” c t  to i-he ans ro- .’-cl of the :
Engine”rs . -intl the’m’ s h a l l  ha ve t h e  r m - n h t - i t- any tim :- duri n~ i-he

- work to r e q i n i  re s i x t h  re p a i r s  and w i n o —  a lt  er-si-ions to i - In cc
fee t  and ro l l e r s  arc m a -f be n e c e ssa r y  to  secure  maximum c o m p a c t i o n
of the  ea r th  f i l l  ma te r i a ls .

(C ~- - l9 )  The ro l l e r  or set - s of r o ii~~rs s ha l l  be
drawn by c r a w ] — r  typ e  t r a c t o r s  at  a st e e d  not  c - r e a r e r  i -h - in
2—1/2 mi les  pe r- h o u r .  E a ch  l ay e r  of t h e  f i l l  sha l l  be comrn  ci-ed
by moans  of n o t  l’~ss than s i x  c o m p le t e  t r i ps  of  th e r o l l e r 1 on
Class “ Ii” and C l a s s  “C” e m b a n k m e n t , rio t ! n e t  less t h a n  ten  comrc i e  te
t r i p s  of the  ro l le r on Class  “ A ”  e nn b a n k m o n t , or as d ir e c t e d  by the
Eng inee r s . S uc c e s s i v e  t r i p s  of i -h ”  r o l ler  sh-i 11 no t -  o ’-”rJ . a xc . bur,

- the space bet w”cn  shal l  not  be gr e a s er -  i - h - in t he  s p a c e  b e t w e e n  a’i~~a—
cent fect  of t i n e  ro1ler~ -F a l i u r - d -  t o  c u r n n c i y  w i t h  t h o s e  r oqu ir ern cr z .a
for  c a r e f u l  r o i l i ng  w i l l  be cause f o r  r e q u ir i n g  a d d i t ion a l  t r i p s
at—t-h~ --G-ont -ractor ’ s—expe nse.

- (C -2 .~~--2O ) t he re  newl y p laced m a t e r i a l  a b u t s  old
- mate r i a l  in the  e m b a n k m e n t , t h e  otn i m a t e r i a l  s h a l l  he cut - -

or broken  by d i c - c ir r g , sea r i fy in ~ or bu -s~~r i n c  u n t i l  i i-  shows the
- c h a r a c t e r is ti c  co lor  of u n d r i e d  m a t e r i a l  m u  t h e  r n U e r  s hr i l l
wbrk on bo th  m a t e r i a l s , b o n d i n g  t h o r n  t o c - e t h e r .  The  c- :oter c o n t e n t
fo r  the  req u i r ed  compac t ion  is a p p r c v x i r n r i i c l v  t h a t  - - :hi cn  c - :v e s  a
sii~ ht- reb ound u n d e r -  t h e  c o n st r u c t i o n  r~q , i i r nne n t -  • hut  shows no
-t en den cy .  to  ru t  or s t i c k  to t h e  e q u i p m e n t  or -  b ecome w a v y . i - t a ter i a l
which does n ot  show a ~lL g h t  reboun d !  wi l l  n c - i -  h ’~n oc ce ot -ed  as c orn --
p ly inc -  w i t h  ‘h e s e t- r-,ec~ fj c s t ion s  - Wh”r” c l— a m m c c c -  ar e  such t h a t
rollini;  e q u ip m en t ;  cat-met com p l et o i c ’  co rw -e l i- i -ste th e  m at e r i a l  o the r
mp thry i  of . c om p a c t i o n  c-ha ii he n r c  ed - ~3n n r p l e s  for testini : all
embankment m ate rial :; , both  b e f or e  r i n d  a f t e r  p i - i c e n n u e n t , t r i l l  be
t o k e n  a t  f r e q u e nt  in t e r v a l s , an ’! - f r o m t h e u c ”  r, esr : s , cor n o c i -~ o n c -  and -~

- ad j u r t n n ” r r t s  of me thods  and m a te r i a l s  w i l l  be made  as  r e q u i r e d  by
- 

- 
the E n g i n e e rs .

0-lb.
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APPENDI X V I —B
PREVIOUS INSPECTION REPORT S - .  -- -

~
~~~~~~~ DEC ~ - r~56

19SO9- UPPER NORToJuJ r~~ . _ _ _ _ _ _ _ _ _ _ _ _

- - ~ovenber 29, 1956

DE~OE3 BRJ~CH DAiL AND RZSEIt’IOIa NI~LR NORTON , VThOIHL& (i~sF—923/58 )

In accordance Td.th verbal request and subject asaigcnent ,

a field investigation Tua s made Septo zrner 25, 1956, by the writer arid Ur.

Boone. Personnel in the Norton City lianagor ’s off ice were contacted (Nr.

Philip Davi s , the City Manager being out of town) wbore details of the

proposed dam were secured from a complete cot of plans. Also, a visit was

aade to the dam site where clearing and foundation excavation work was

being perfori~~d.

Location — The dais is located in Wise County, Virginia, about

0.6 silo south of the i~orton city limits, on Benges Branch, 3 miles up—

stream from Poael2. River, and about hOO feet upstream from thu preccist -

city water plant reservoir and as shown on the attached map , Plate 1~
Proposed Dan - The dam viii be an earth fill str ucture with

2 1/2 to 1 downstream slope and 3 to 1 upstream slope with a crown width

of 12 feet. The earth fill will be Class “A”, “B”, and “C” as shown on

the attached draw ing Plato 2. Tboro will be an inspection trench, at

center at fill along axis, excavat ed to a minimum depth of 2 1/2 feet

into rock and 8 feet.  wide and ac shown in Section 13—B of Plate 2. The

- 
overall length of the dnua null be about 31i0 foot and maximum height will

be about 80 Loot. The upotroara tacO of the dam will be riprapped to a

sinirsum depth of 15 inchec, -
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BHNCJES BRANCH DAM AND hESEELVOIR NkAR NORTON, VIRGINIA, (Asr-923/58)

In addition to the inspection trench and the Class “A” fill

of core wail a steel pile cut—off wall, as shown on Section A—A of Plate

2, nay be installed.

The elevation of top of dam viii be 3292.5 (USC~~5, 1929 Adj.j.

~puUvays — The main or overflow spuilway will be located at

the left end of the dam as zhoon on general plan, Plato 2. This cpuiiwa.y

consists of a concrete box inlet weir 62 feet long with a crest elevation

of 3287.5, which leads into a concrete box culvert 10 teat wide and 15

teet high. The water from this culvert empties into an concrete trough

8 feet wide and 15 feet high. The elevation of the spil1~ray trough ou tlet
will be about 321$. -

Also, there will be a 30 inch by 30 inch concrete box culvert

at base of dam equipped with a gate and gate control to.7er. The culvert

will have seep rings 8 feet by 8 feet and locatod at 8 feet C.C.

Elevations of Spillwaya~ 
-

Main • 62 feet inlet weir • 3287.5 .
- Trough outlet • 3215*

Culvert — Inlet • 3225.0

Outlet • 3220*. 
- .
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BENCRS BL~ANC}I DiM A~D kES~ZtVOIi1 NhAR NORTO N, VI1~OiNTJt (AsF—92)/58)

Reservoir and Drair.aj’e Area — The reservoir will cover an area

of 6.!~ acres at full pool elevation of 3287.5. The entire area below full

pool elevation will be cleared of afl. timber and snail growth.

Tb. drainage area above the dam varies in elevation from 3225

to I~225, has a length 01 1.5 miles , and has an area of 0.7 square mile or

1~5O acres . -

The nor-sal. low water flow of Mn ges Nra nch at the dam site is

less than one second foot. -
Plans and Contract — The dam was designed and conpiete plans

made by “The Chester Engineers ” , of Roanoke , Virginia.

The S].usher Corporation of Roanoke, Virginia are the general

contractors, -aith W. R. Hammer of Nor-ton being a cub— contrac tor.

Purpose of Dan and Reservoir — The dam is being built by the

City of Norton, Vir ginia to create a storage reservoir to be used in

conjunction -dth the existing reservoir and city water plant.

Downstream Features — Located directly downstream from the new

dam is the existing city reservoir and wa ter plant of the city. About 1.5

miles downstream from the new dam Benges Branch flows parallel to State

Highway 73 for about 1500 feet where a few houses are located in the low

VI—B— 3
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bott om area. Also , located along the 1cc-er reache s of Lengos Bra~~h are

several ocinil bridges , one roilr: ay bri dge , cne t . S. I ighway 23 ~~~~~ t~0 and

one State }iighTlny 73 bridge .

Sumna’y of lZain Featu r es

Drainage Area 450 Acres

Reservoir Area (Fu.l1 pool ) 6,4 Acres

Elevations — Crest of Dam 3292.5 -

w Spiliwny weir - 3287.5 ’

— Box culvert 3225

Length of dam (At crest) 340 Feet

Ma~~mmm height 80 Yeet

Maximum width at base 360 Feet

Cr own width 12 Feet

~iJ.lian P. Claxk

Attachments : Plates 1 and 2 -
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APPENDIX V I I I

CONDITIONS

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

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